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...Mvicab yenosera beckoreuno yaaybasercs OT A8AEHUS
K CYuyHOCTU, OT CYWHOCTU Nepeoeo, Tak CKa3arsy, nopadka,
K CYUuHOCTU 8TOPO20 nopsdka u T. 0. 6e3 KoHya.

B. U. Jl e n u u. @uanocodckue terpajiu

MPEIUCJIOBUE

KHura, KoTopyio Bbl iep:KUTe B PYKaxX, MOCBALIEHA HCTOPUM ATOMHCTUKH —
Y4€HUA 0 HPEPHIBUCTOM, WU IUCKPETHOM, CTPOEHUH MaTepHH, a TAKKe COBPEeMeH-
HOMY COCTOAHHUIO 3TOr0 yYeHusd.

Hurepec k aromuctuke noHATeH. Bot yske GoJee cTa Jer, Kak 0HA OJUIETBOPAET
co0oii mepeHuii Kpail HAyKu, U BCAKHNI HOBBIH 3Tan aTOMMCTHKY 03HAYaeT oyepes-
HOii mepeBopoT B ectecTBo3HaHuu. E1o 3aHmManuch camMble BbIalONIecs yueHsbie,
4YbU UEU U JMYHbIEe KayecTBa ONpefelsalu pa3sBuTHe HayKu Ha pecaruiaerusa. Ot
YHCTO YMO3PUTEIbHBIX FMIOTE3 PEeBHerpeyeckux Gpuiaocodos aTOMUCTHKA NPOLIIA
AJAMHHBIA YTHh 10 rPaHIUO3HON Ja’Ke MO COBPeMEHHbLIM MepKaM Hay4Hoii mpodJae-
Mbl, Ha HMCCJIeJ0BaHHe KOTOPOil TparATCcA MUJIIHAPIBI.

IIucaTs 06 aToMucTHKe M ee ucTopum ouyeHp TPyaHO. CauIIKOM MHOro cxelxaHo,
CANUIKOM MHOro cka3zaHo. Bro0aBok aToMHble ABJIeHMs BCE fajbiie M [ajblue
YBOAAT ucclefoBareleil OT NPUBBIYHOrO HAM MUPA «MAKPOCKOMHMYECKUX» MpeaMe-
TOB B 0COOBII «MMKPOMUP», /i€ AeiiCTBYIOT COBCEM MHBIE 3aKOHBI, YACTO NMpeJcTaB-
JAAOUMecA HecnenualiucTaM npoTusBoectecTBeHHbIMuU. [eno eme B ToM, 4yTO Yelo-
BeyecKas ()aHTa3uA Jerko BOCHPHMHUMAET KOJMYeCTBeHHble U3MEHEHMA M € TPY-
noM — KauecTBeHHbIe. (Bo Bce BpeMeHa Jioy CKIAABIBAIM JereHab! 0 BeIMKaHaxX
U KapJIMKax, 0 YyJUIIaX ¢ MHOKECTBOM Jial, [0JIOB U XBOCTOB, HO TOJbKO B XX Beke
danTact npugyman moicasyio aysky.) Ilosromy oueHn Henerxo HaiiTu anajorun,
03BOJIAIOLIME NPEJCTABUTD, YTO Ke MPOMCXONUT B NapPaoKCajlbHOM MUpE aTOMOB
H cy0aTOMHBIX YaCTHUL,.

Agtopy 9roii KHuru, aennurpajgckomy nucaremio A. H. Tomuauny, maoro pa-
GoraoLieMy B jKaHpPe HAYYHO-HONMYJAPHOIl AuTepaTyphl M HanucaBuemy ooxee 20
KHUI HA pasiduyHble TeMbl, NPULLIOCH mpojeiarb o4YeHb Goubiryio padory. U3
0e30peskHOro oxeana MHQOpPMAUMM HAQO ObLIO OTOOPATh caMble Baj;KHbIE M HMH-
TepecHble (GaKThI, pACCKA3aTh 0 TOM, KaK M NI0YeMY YUYEeHbIM MPUXOJHIOCh MEHATH
€BOM B3rJAbl HA CTPOEHHE BENIECTBA, YTO NMpENCTABIAAET cO00ii aroMHcTHKA Ha-
umx gHeir. W Bce 910 Hano OBLIO caeaTh HA NOCTATOYHO MOHATHOM M 3aHMMA-
TEABHOM YpOBHE, YTOObI KHUIa OblIa MHTEpEeCHA IIKOJbHMKAM CTAPLIMX KJIACCOB.



Bpo6aBok xorenxoch ObI ¢aeaTh TaK, YTOObI MOCAE YTEHUs KHUTH CTAHOBUJIOCH AC-
HO, YTO M3Y4Y€HHe MPHMPOABI BOOOIE U MMPA MENbYAIINX YACTHI| B YACTHOCTH —
€0 TPYAHOE, 3aHMMAThCA MM HEBEPOATHO yBiIexkarteabHo. Hak aBrop cmpapui-
¢ ¢O BCEM 3THM, CYAUTh, KOHEYHO, YUTATEIIO.

Pa3Burtne aroMucTHKRM mpocieskeHo B KHUTe X0 HALUMX JHeil, KOrJa nepegoBbiM
py0eskoM ecrecTBO3HAHUA cTaja PU3MKA IEeMEHTAPHBIX YacTHl. ABTOpP rOBOpPUT
0 Heii 1OCTaTOYHO MOXPOGHO, HO B 3TOIf 00J1ACTH CYLIECTBYET CTOJbKO UHTEPECHBIX
npodjeM, 4YTO 0 HUX CTOMT CKa3aTh elle HEeCKOJIbKOo cloB. B okpyskaoumem Hac Be-
IecTBe YMCJIO IeMeHTAPHBIX YacTUL, Mal0 — Bcero Heckouabko mryk. Ho korga
(U3MKU HAYYHJIUCh PA3TOHATH UX KO OYEHb OOJBUIMX BHEPrHil ¢ MOMOUIbIO crie-
UMANBHBIX MAIIMH — YCKOpUTeNeil M cTalKuBaTh APYr ¢ APYroM, TO OKa3ajoch,
4YTO B pe3yJbTaTe TAKUX COyAapeHMii odOpasyercs MHOKECTBO JPYrHX, CTOJb 3Ke
«3JeMeHTapHbIX» 4actuy. HoBbie yacTuipl, Kak MpaBuIo0, TsAMKeIee NPOTOHA WU
3JEeKTPOHA U moromMy HecraOuabHbl. IIpoknB HeKoTOpOE BpeMsa, OHM pacmajsaloTca
Ha pyrue yacTuipl, 6osnee nserkue. [foaromy B OKpyskalouem Hac BeleCTBE TAKUX
YACTUL, HET; OHM «BBIMEPJIH».

Tem He MeHee caM (PAKT CyIECTBOBAHMA HECKOJBKUX COT 3JE€MEHTAPHBIX YaCTHL]
BBI3bIBAET €CTECTBEHHBI BONPOC: HET JiM B NPUPOJE elfe Gojee 3IeMeHTapHbIX
00'bEKTOB, U3 KOTOPBHIX MOCTPOEHBI M3BECTHbIe HAM YAaCTHIbI, MOXOOHO TOMY KakK
aTOMHOE AAPO COCTOUT U3 NPOTOHOB M HeliTpoHOB? Ul HaKkoHel, eciin 3aeMeHTapHBIX
YacTUL, TAK MHOTO, TO He clejyeT JH IepecTaTh Bce UX TaK Ha3biBaTh? B KoHue
KOHIIOB, 4TO BOOOLIE «3JEeMEHTApHO» B 3JEeMEHTApPHbIX YacTHUAX?

OtBer coBpeMeHHOI (GU3NMKH HA 3TH BOMPOCHI JyYllle HAYATh ¢ KOHLA. JlIeMeH-
TapHBI He CTOJHKO caMM Mo cede diIeMeHTapHbIe YacTHIbl, CKOJbKO UX B3aMMoJeii-
crud. Ilon B3auMoaelicTBMeM YacTUll MPUHATO MOHUMATH HE TOJHKO CHJbI MPUTH-
JKeHMA WJIHM OTTAJKMBAHMA MX HA PACCTOAHUM, HO U BOOOILE NMPUYUHY BCEBO3MOK-
HbIX (DU3MYECKMX MPOUECCOB M IpeBpalleHUii, B KOTOPBIX YacTHIBl yYacCTBYIOT.

CerogHAa HaM M3BECTHHI YeThbIpe OCHOBHBIX THNA B3aMMOJECTBUIl: CHJIbHOE,
3JeKTPOMarHuTHoe, ciadoe U rpaBUTauuoOHHOe (TAroreHue). IMeHHo 3TH yeTbIpe
THIA B3aUMOMEHCTBUIl OMpEReNAIOT COBPEMEHHYI0 (PM3NYECKYI0 KapTHHY MMpa.
IIpencTaButh ee cebe MoskHo B caenyomeM Buje. Ha campix maasix paccroaHusax,
nopaaka 107'% cantTumerpa nm Menbine, nMpeobiafalOT CUIbHbIE B3aMMOAeCTBHA.
B yacTHOCTH, OHM CBA3BIBAIOT MPOTOHBI U HEMTPOHBI B AAPA U ABIAIOTCA IIABHOI
NPUYMHON GeCYNCIeHHDbIX NpeBpaleHnii ofHuX yacTui B gpyrue. OnHako cnibsHoe
B3auMojeiicTBUe oueHb ObicTPO YObiBaer ¢ paccrosnneMm. Ctout yactuuam pasoii-
THeb x0T Ob1 Ha 107! caHTMMeTpa, KaK OHO yiKe MPaKTHYECKM MepecTaeT YyBCTBO-
Batbea. U Torma B urpy BeTymaeT 3JEeKTpOMarHuTHoe B3auMmopeiicrsue. OHo B cTo
¢ JMIIHUM Pa3 ciabee CHIBHOr0, HO 3aTO C PacCTOAHNEM yObIBaeT MeJJeHHO.

IToToMy U MOTYT MOJ0KHUTENBHO 3apAsKEHHBIE APA YAEPKUBATh HA PACCTOAHUM
OTPHIIATENbHO 3apAKEHHbIe 3JIEeKTPOHBI, 00pa3ysa ¢ HOMOIILI0 3IEKTPOMArHUTHBIX
B3auMMoJieiicTBUii Takue CJIO03KHbIE CUCTEMbl, KAK aTOMBI.

IHonoskuTenbHbIi 3apaAN AZPa KOMIEHCUPYETCH OTPULATEIbHBIM 3APAXOM JJIEK-
TPOHOB, I03TOMY BHE aTOMAa 3JEKTPHYECKHe CHIIBI yOBIBAIOT C PACCTOAHMEM YKe KO-
BOJbHO GbicTpo. U B uesiom atom Heilirpaned. Ho nmeHHo 3ToT, GhICTPO YOBIBAIOIIMIA,
«XBOCT» 3JNEKTPUYECKHMX CHJ OTBETCTBEH 3a COeMHEHHEe aTOMOB B MOJEKYJbl, 3a



CUJIBI ClEIIEHUs, CBA3BIBAIOIME MOJEKYJIbI B T€JA, a 320[JHO U 34 BCE T€ ABJICHMS,
€ KOTOPHIMM MMEIOT AeJ0 XUMMKM.

MoskHO cKa3aTh, UTO Ha YPOBHE NMPHBBIYHBIX HAM TeJ 3JE€KTPOMArHUTHOE B3au-
MofieiicTBUe ABJIAETCA CaMbIM BajKHBIM.

Caenxyoimum 3Tanom ABIAETCA yPOBEHb HEOECHBIX Tl — ILIaHET, KOMET, 3Be3].
31ech y:ke 3JeKTPOMarHUTHbIE CHIIbI OKA3bIBAIOTCA HecyuiecTrBeHHbIMU. OCHOBHBI-
MU CTAHOBATCA CMJIbI TPaBUTALUU (TArOTEeHUA).

Cuaa TsaKecTH Beerpa NPUBOJMUT K MPUTAKEHHIO TeJ M HUKOra — K OTTaJIKMBa-
Huto. YeM Goabule Macca Tel, TeM CHIbHee UX NPUTsAKeHne. B otanuue ot aaexTpu-
YecTBA «KOMMEHCALMH» TI'PABHTALMOHHBIX «3apAA0B», TO €CTb MAace, HUKOrIA
He mpoucxoaut. B pesyiabrare rpaBUTalUA, COBEPLICHHO HE CYyIIeCTBEHHasA Ha
YPOBHE 3J€MEHTAPHBIX YACTHI[, OKA3bIBAETCA OCHOBOIl Bceil HeOECHO MeXaHUKH.

3 onucaHHO# KapTHUHBI BBHINAJO YeTBepPTOe, MM, KAK €ro HasblBaioT, ciadoe,
B3auMopeiicrBue. Me:kny TeM ero poiap BecbMa cBoeodpasHa. OHO BBINOJHAET
00A3aHHOCTH Kak Obl «uncTHABIINKaA». Ecan O6b1 cnadoro B3aumopeiicTBus He cy-
1IecTBOBaNO, MUp Obl1 Gb1 MHOro Oorauve. Hapany ¢ snexrpoHaMu Ha aTOMHBIX Op-
OuTax KpyTuauch OBl OTPUIIATENbHO 3ap#a;KeHHble MIOOHBI. IloMuUMO mporoHOB M
HEHATPOHOB, B ATOMHBIX AJPax MOKHO ObLIO Obl HaiiTH elle Gosee TAKeENbIe YACTU-
Il — CKaXKeM, «IAMOAA-runepoHsn. VI Takux 3K30THYECKUX 00'bEKTOB CYLIECTBO-
BaNo Obl AOBOJIBHO MHOrO.

Caaboe B3aumojeiicTBHe NaeT BO3MOKHOCTDh BCEM «JIMUIHUM» 00BEKTAM MUKPO-
MUpa pacnacTbes Ha 0oJiee Jierkue 4acTHipl. TeM caMbIM OHO MPUBOTUT K TOMY, YTO
OKpY:Kalolee HAC BEleCTBO COCTOMT U3 MMHHMAJIbHO BO3MOKHOr0 Habopa Tpex
YacTHIi — JEKTPOHA, NMPOTOHA M HeiiTpoHa.

Nrax, sneMeHTapHBIe YacTHIBI ONPABABIBAIOT CBOE Ha3BaHUe, MPEK[e BCEro,
TEeM, YTO UMEHHO B MPOIECCaX ¢ X yyacTHeM (PU3MKH HUCCIEAYIOT NPHUPORY Tpex
3JleMEHTAPHBIX B3aMMOAeHCTBUH — CHIBHOIrO, 3IEKTPOMArHUTHOrO 1 ciadoro. Hu-
KaKoil MHOI BO3MOKHOCTH i 3Toro mMsl He 3HaeM. (Hak yske ormevanoch, cuisbl
TAMOTEHUA MMEIOT OCOObIii XapakTep M 3aMETHBI JHUIUb JJfA JOCTATOYHO 0OJb-
HIMX TeJ.)

Hy, a kak e GbITb ¢ NPo0JeMoii, He ABJIAIOTCA JH HEKOTOpPble YacTULBI ojee
3JIeMEeHTapHBIMU, YeM Jpyrue?

OTtBer Ha 3TOT Bompoc orpunareineH: Her! Bee wactunpr MoryT mpespamwarbes
APYTr B Pyra, ¥ B 3TOM OTHOUIEHWU HU OJHA M3 HUX He MO3KeT ObITh BbIeJeHa.
Yro ke KacaeTca CTAOMIBHBIX — JJIEKTPOHA, IPOTOHA U HEMITPOHA, — TO MX €MH-
CTBEHHasA OCOOEHHOCTH 3aKJII0YaeTcA B TOM, YTO OHM HamOojee Jerkue YacCTUIbI
B CBOEM Kjacce M moromy craduiabHbl. Her Gonee derkmx o0beKkToB, Ha KOTOpbie
OHM MOrJiu 06 pacnactbesa. B aTom Her HuYero ocodenHoro. Ilotomy uto, Kak Ob1 HU
ObLT YyCTPOEH MUP, OJHM YACTHIBI MOJIKHBI OBITh Jerye APyrux, U HUYeM HHBIM
MPOTOH, HETPOH M JJIEKTPOH He 3aMeyaTeJbHBI.

Bonee Toro, ¢ no3unuii coBpeMeHHOIi HAYKN CNpaBeJJIHBO yTBEP:KIEeHUE, UTO
«Bce cocrout u3 Becero». Hanpumep, HElTPOH MOKHO CYMTATH COCTOAUINM U3 MPO-
TOHA U OTPHUIATENBHOrO MMMOHA, €CJAU NPUHATH, YTO SHEPTUA CBA3H PaBHA dHEPruM
noxkos nuoHa. (Mpl MOMHUM, YTO 9Heprua paBHa Macce, yMHO)KeHHOii Ha KBagparT
CKOPOCTH CBeTa.) AHAJOrMYHO MOKHO YTBEp:KJaTh, YTO NPOTOH COCTOMT U3



HeiiTpoHa u noxokurteapHoro nuoHa. Ilpopomxas 3Ty penouxky, MBI npuaem
K yTBep;KIeHUIO, YTO MPOTOH MOKET NPeBPaLAThCA B JPYroil MPOTOH U Napy muo-
HOB U TaK jalee...

Nnaye ropops, BecAKasA culIbHO B3aUMOJEHCTBYIOLIAA YacTUIA (MU aPOH, KAK
CTaJu Ha3bIBATh TaKHe YACTULBI € JerKoii pykn MockoBckoro ¢pusuka JI. B. Oxynsn)
NpefCTABIAET c000ii Leloe 001aK0 BCEBO3MOKHBIX aJ|POHOB, KOTOPbIE HeNpPepbiBHO
POKAAIOTCA, YHHYTOKAIOTCA U NMEePeXoAAT APYr B Apyra. MoxKHo B npuHUuNe npu-
BECTU LeJblil pPAX AOBOJOB B NOJb3y NPAaBUIBHOCTH TAKOH KAPTHHBI.

OnucaHHas curyauus ABJIAETCA BecbMa HEOOBIYHOW M MO CyTH Aeja KiajeT
KOHeL| TPaJAMIHOHHOMY Pa3BUTHIO ATOMMCTHKH, NMPH KOTOPOM KaKablii 00beKT
MUKPOMUPA NMPEANoNaraeTcsa COCTaBIeHHBIM U3 ONpefeNeHHOro Yucia Gojee mMel-
KMX «Kupnuyunkos». nave rosops, eciu MBI JOLIAM A0 TAKUX DHEPrHil CBA3M,
KOTOpble pPaBHBI 3HEPrUAM NOKOA YACTHL, TO YHMCIO 3THX YACTHI B CBA3AH-
HOM COCTOAHHUM CTAHOBUTCA HEONPEJEJEHHBIM M MOKET ObITh CKOJb YrogHO
00NbIINM.

Ho... ImeHHO B 3TOM MecTe (PU3UKHU CTOIKHYJIHMCH ¢ HOBBIM NAapajoKcoM, 3Haye-
HUEe KOTOPOro MOKET OKa3aThCA He MEeHbLINM, YeM NepecMoTp NOHATHIl OxHOBpe-
MEHHOCTH, UHTEPBAla BpeMeHH U [UIMHbI B TEOPUH OTHOCUTEJIBHOCTH WIH OTKA3 OT
npeacTaBlIeHUA 00 onpefeleHHOl TPAeKTOPHHU YACTULBI B KBAHTOBON MeXaHUKe.

IoaBuaca uwensiii pax dKCIEPUMEHTAIBHBIX Pe3yJIbTaTOB, KOTOPbIE MOKHO MH-
TepHpeTUPOBATh KAK Haluyue BHYTPU, CKazKeM, NMPOTOHA MAM HeHWTPOHA Tpex
MOYTH CBOOOTHBIX 00BEKTOB, KOTOpPbIe MOJYYUJIU HA3BAHUE KBAPKOB.

CaoiicTBa Jpyrux 4acTuy, — Me30HOB TAKKe MO3BOJAIOT NPEACTABUTh UX B BUJE
COBOKYNMHOCTM KBAapKa M €ro «aHTUYACTHUBD» — AHTHKBAapPKAa.

Oco0bIM cBOIICTBOM KBAaPKOB MOJKHO OBITh HAJUYUE Y HUX JPOOHOro 3jIeKTpuye-
CKOro 3apsaga, pasHoro au6o 2/3, 1néo — 1/3, B Tex xe exMHUNAX, B KOTOPbIX 3a-
pax nporoHa paBHAerca - 1, a 3apan sxekTpoHa — 1. ITO HeoObIYHOE CBOICTBO
(ApOGHOCTD 3TEKTPUYECKOrO 3apAAa) AeNaeT KBApKM BeChbMa 3aMeTHbIMH 00'beKTa-
mu. VIx npuHanucs uckarb Besle, rae TOJBKO MoO:kHO. Vckamm «permkToBbie»
KBapKH, TO €CTh Te, KOTOPbie MOTJIHU OCTaThCA B 3eMHBIX MOPOJAX € He3aNaMATHBIX
BpeMeH poxaeHus CoaHeuHoil cMCTeMbl, HCKAIHN B METEOPUTAX, MCKAJIHU B KOCMMUYE-
CKUX JyyYyaX, MPUXONAALIMX Ha 3eMJI0 M3 Mek3Be3aHbIX rayoun. Hosbie kBapk-
AHTHMKBapKOBbIE Maphl MBITATNCH CO3AATh, CTAJKUBAA YACTHLbI, PA3OrHaHHbIE [0
OTPOMHBIX JHEPruii Ha CaMbIX OONBUIMX YCKOPUTEXAX MMpa.

U Bce monpITKY, BCe 3KCMEPUMEHTH 1AM OTpULaTeabHbIii pe3yabTar. B cBodox-
HOM COCTOAHMM KBApKU He HaiiieHsl. Dbuiu, nmpasma, aBa cooOuieHUs — OTHO
aBCTPAJMUIICKOI, a Japyroe — aMEepMKAHCKOH Trpynnsl — 00 OTKPBITHUA YaCTHUI
¢ JPOOHBIM 3JIEKTPUYECKUM 3apAAOM, KpaTHbiM 1/3 or 3apsapna anektpona, HO 06a
COO0LeHNA He MOATBEPAUINCh B 0ojlee TOYHBIX HKCIEPUMEHTAX.

B urore nepea ¢pusnkamu Bo3HUKJIA npoTruBopeunsas curyauus. C ogHoii cTopo-
Hbl, CUJIbHO B3aMMOAeNCTBYIOIIME YACTUIBI — aXPOHbI HENpPepHIBHO MpeBpala-
I0TCA APYT B APYra, M NOTOMY «Bce cOcTouT us Bcero». C apyroii croponst, nosasu-
JUCH JOBO/IBI B MOJb3Yy COBCEM MHOI KapTHHBI, B KOTOPOil Te e aJpPOHBI MpeJcTaB-
AAI0T €000l COBOKYNHOCTH ONpPENeJeHHOr0 YHCIa — ABYX MM TpeX KBapKOB.
1 B TO K€ BpeMsA cBOOOAHbIE KBAPKM He HalifieHbl...



Iloucku BBIXOAA M3 YKA3aHHBIX NPOTUBOPeYMii MPUBENM B MOCJHETHUE TOMIbI
K HJee 0 TOM, YTO KBAPKM NPEACTABIAIOT c000il He MpocTo 0ojee MelKUe YaCTULLbI,
a 00'bEKTHI COBEPIIEHHO HOBOIO THIIA, CBA3AHHbIE MEKAY c000ii HEOOBIYHBIMM CHIA-
mu. Cuapl 3T He yOBIBAIOT ¢ paccTosHMeM, a pacTyT!

Ha manbix paccrosaHusax («BHYTPH» 3JIeMEHTAPHON YacTHLbI) KBapPKU B3aUMO-
AeiicTBYIOT /1200, M OTOMY NPOTOH MJIM HEHTPOH MOKHO NPECTABIATh KaK cHCTe-
My U3 TpeX IOYTH CBOGOXHO ABMKYmmMXcA KBapkoB. Ho cTomt artum cTpannbiM
odbeKTaM pasoiiTuch Ha GoJblliee pPacCTOAHME, KAK CHJIBI NMPUTAKEHUA MEKKY
KBapkamu craHoBaTca orpomHeiMu. IloTomy m He ypmaerca «pasBecTH» KBapKu
JAPYr OT ApYyra Tak AajieKo, YTOObl MX MOKHO ObLIO HAOJIIOJATh KaK He3aBMCUMBIE
4acTULbI.

Curyaunus 3aech CoBEpIIEHHO IMPOTUBOIOJIO0KHA TOM, ¢ KOTOPOil CTAJIKMBAJIMCH
(pu3uKM g0 cux mop, cKa)keMm, B aToMe WIU B ero sAfpe.

XoTs MaTeMaTHYeCKH 3aKOHYEHHO TEOpHM «HEBbLIETAHMA» KBAPKOB elle HeT,
pusuKn Bce 00JbLIE CKIOHAITCA K M3J0KEHHBIM Bbille uaeaM. Ecau oHu nop-
TBEPAATCHA, TO 3TO OyNeT 03HAYATH HOBbIHl 3TAN ATOMMCTUKM.

TpaguuuoHHAasA ATOMUCTHKA KaK yyeHue O JMCKPETHOCTH MaTepuH, o mojgpasie-
JIeHNU O{HUX 00'bEKTOB Ha Apyrue, 06olee MelKue, 3aBepPLUIAeTCA HA YPOBHE dJIeMeH-
TapHBIX YacTHIl, 00JaJAOIIMX CBOMCTBAMH B3aMMHBIX NpeBpauleHuii u, cilemoBa-
TEJIbHO, COCTOAIMX APYr M3 Apyra. BmecTo Hee mosBIAeTCA HOBaA aTOMMCTHKA,
KaK yueHHe 0 COBCEM HOBBIX U HEOOBIUHBIX «Cy0aleMeHTapHbIX» 00beKTax, He cy-
HIECTBYIOIIMX U30JMPOBAHHO B «cBoGOXHOM» Bupe. CBeaeHusA 00 MX CyllecTBOBA-
HUM ¥ CBOMCTBAX MOKHO MOJYYMTH JHIIL B Pe3yJbTaTe KOCBEHHBIX JKCIEpPHU-
MEHTOB.

Yem Ooapile MPOXOXUT BpeMeHH, TeM Oojbule HaKalJIMBaeTcA HHGOpPMALMM
o kBapkax. ComepBa ObLIM M3BECTHBI JMLIb TPM MX COPTA, MOTOM CTAJO YeThIpe.
B 1977 roxy 6b11 00Hapy KeH MATHIA KBApK, U €CTh NO03PEHNE, YTO CYLHIECTBYET U
u mecToii... Tak uian nHave, Yyucjio KBapKOB PACTeT, M B KOHIE KOHILIOB MOKET BO3-
HUKHYTb BONPOC O CYIIECTBOBaHMH elle 0olee HEOOBIYHBIX «CYOKBApKOBBIX»
00BEKTOB...

B HacToAumee BpeMsa, 0AHAKO, TaKOii BOIPOC CMbICJIa He MMEET, MOCKOJIbKY HeET
HUMKAKHUX HM TEOPEeTHMYECKHMX, HH IKCIEPHMEHTAIBHBIX YKa3aHWil HA TO, B KaKMX
ABJEHUAX 3TH O0BEKTHI MOIJIHM Obl NPOABUTHCA.

Heropus ¢ KBapraMu MHTEpECHA B BYX oTHouleHuAX. Bo-nepepix, oHa nokassl-
BaeT, YTO MaPafXOKChl NPUPOJbI, PACKPBITUEM KOTOPbIX Tak Oorata ¢usmka XX Be-
Ka, AajeKo He ucuepnansl. Bo-BToprix, N3 Hee cieqyer, YTO AaTOMUCTHKA, 00 MCTO-
puM KOTOpoOii Bbl y3HAeTe M3 3TOi KHUI'HM, BOBce He 3aBepuieHa. VI He McKaIoueHo,
4TO0 KOMY-HHOYIb M3 yuTaTedeil foBefeTcs BINCATh B Hee HOBYIO I1aBY, KaK 3TO U
npemjaraeT cjaenarb B KOHIle KHUTH CaM aBTop.

B. M. lllexmep,

HAOKTOp d)MSMHO-MaTeMaTM YEeCKUX HayK









I''IABA
IIEPBAA

N3 YETO
COCTOMT
BCE?

JaBaiiTe HauHeM C BBIACHEHHS CMbICAA, KOTOPbIH 3aKAIO-
yaeTcss B CAOBe «3AeMeHT». HekoTopble cneunarucTbl cum-
TAalOT CaM TEPMHMH BeCbMa JAPEBHHUM, MOSBHBUIMMCS BIlepBbie
B AQTHHCKOM s3blKe ellle 10 HauaAa Hameit apbl. Ho u Toraa
OH YK€ HMEA XapaKTep He MeHee YHHBepCaAbHbIH, ueM ce-
rogHsi, o6osHauasi cO60M «HAuyaAO, OCHOBY, CTHXHIO» HAH
MPOCTOE, HECAOXKHOE BEIeCTBO, KaK Mbl CUMTAEM CEroAHs.
A uro, orasapiBascb BOKpYr ce6s, MOTr HasBaTb YEAOBEK
HayaAaMH, OCHOBOH MHpPa HAH CTHXHAMH?

Oka3zanoch, 4TO B pasHble SMOXH AIOAH JaAEKO HE OJHHA-
KOBO MPEACTAaBAAAM cebe OCHOBbI OJHHX H TeX e BelleH M
apaenuit. Mx npeacraBrenns saBHCeAH OT YpOBHA LIHBHAH-
3alMH, OT 06pasa KM3HH M Jlazke OT MECT, B KOTOPDBIX KHAH
AloaH B ApeBHOCTH. Beabp Bce rumoTesbi, aaxe QaHTasHH
M ApeBHHE MHQbI, BCErZa HMEAH CBOMM HCTOKOM HaKOIIAEH-
HbIl MOBCEJHEBHbIH OMBIT U HY2kAbl OGbIZEHHOH NPAKTHKH.

[To muenuio apxeororos, mepeble UMBUAM3ALHH 3apOJH-
AHMCb B IOAMHAX 60ABLIMX peK, TaM, e NPHPOAHble YCAOBHA
6AaronpHATCTBOBaAM 3eMAezeAHto. Hexoropbie us Takux
MEeCT HaM HM3BECTHbI. JTO, MpPEM/]e BCEro, PeuHble ZOAHUHDI
HMuauu u Kurasa, Meconoramuu u Erunrta. Haitgeunt ocrar-
KM JIOMCTOPHUYECKHX MOCEAEHHH M Y Hac B CTpaHe: B JOAHHAX
pex Amyaapbu u Coipaapbu.

Becnoit Moryune pekH mIHMpPOKO pasAHBaAHCb, AOCHITA
MOMAH 3EMAI0 H MOKPbIBAAM MOAS MAOZOPOAHBIM HAOM.
3eMAeseAbUbl 3HAAH: MHOrLO BOJAbl — XOPOIUHH 6yzeT H
ypo:KaH, CbITbIH roj.



C uesanaMsATHBIX BpeMeH HAYYHAHMCb AIOAH Oepeub H
yBaxKaTb 3€MAIO H BOAY. 3eMAs Aa BOJAA — OCHOBA 2kHM3HH!
Ja u o6uwero mexay uumu nemaro. OTHHMH y BoZbI TemAo,
KOTOpOe HeceT ¢ CO60H OroHb, M MPEBPATHTCS KHAKAsl BO-
na B TBepablil Aeg. Takoil e TBepabIH, kak kKaMeHb. Y KaM-
Hell TBepaocTb — raaBHoe cBoicTBo. M y Abza Toxe. Passe
HE 3HAYMT ITO, YTO KAMHHU M AeJ — POJACTBEHHHKH ?

A uyTo 6yzeT, ecAM 706aBHTb 3eMAE TENAa, HarpeTb ee
B naamenu? Kap pacnaasut TBepable kamuu. [ lorekyT onm
OTHEHHbIMH pyubsMH. A pasBe TeKy4YeCcTb He FAABHOE CBOH-
creo Boapl? [loayuaercs, uro u ¢ aTol cTOpOHDBI 3eMAS H BO-
Za — POJACTBEHHHMKH, O6beJHHEHHble MOry4eHd CHAOH OTHA.

Yixe B oueHb zpeBHHME BpeMeHa AIOAH YMEAH IAABHTb
TBEPAYIO 3EMAIO U NMOAYYaTb M3 HEE CEMb METAAAOB: 30AO-
TO, cepe6po, Meab, CBHHEL, OAOBO, PTYTb H KEAE30.

Jo namux gHeil cOXpaHMAAcb KHHra, HamHCaHHAs KH-
TallCKHMH MyZpellaMH 3a TbicA4y AeT z0 Hamel spbl. Hasbl-
Baetcst oHa «Knura o rapmonuu Tombi». ABTOpBI CO6paru
B Hell Bce, YyTO 6bIAO UM H3BecTHO o MHpe. [lo ux muenuo,
OH uMeA nATb ocHoB. K mepBbiM Tpem — 3eMAe, Boje H
OTHIO — MyZpeubl 706aBHAH €llle METAAA H JE€PEBO...

Y apyrux naposos Takue Ha6Opbl MOTAH 6bITb HHBIMH.
Co Bpemenem, uem 60Ablie Y3HAaBAAH AIOAH, TeM GOAbIue
SAEMEHTOB MOTAHM BHECTH OHH B CBOM CIIHCKH NEPBOHAYAA.
«PanHHe XMMUKH, — nHmeT aHrAuiickuil yuenbii [Jx. Bep-
HaA, — GbIAH 3HAKOMbI MO MEHblLIEH Mepe C AEBATbIO XHMH-
4ECKHMH dA€MEHTaMH — 3OAOTOM, cepe6pOM, MeAbIO, OAO-
BOM, CBHHIIOM, PTYTbIO H KEAE30M, a TaK:Ke C CEPOH H yrae-
poaom. K Tomy e OHH MOAD30OBAAMCH H Pa3AHYAAH CIIAABBI
APYTHX DAEMEHTOB, TaKHX, KaK LHHK, CypbMa H MbILIbSIK».

YBeAuuenne yMcAa 9AEMEHTOB HAPYLIAAO €ZHHCTBO MH-
pa. Ml mocrenenno koe-kTo cTaa moroBapHBaTh, YTO TaKHe
paccy:KJeHHsl HeNpPaBUAbHBI M 4TO B MHpE AOAKHA OBITb
BOOOILEe TOAbKO OZHA «MepBUYHAasi MaTepus»... Kakas?
Ha stor cuer muenus pacxoauaucp. JlpeBnerpeueckud ¢u-
rocodp Manec, xupmuit B VI Bexe a0 namweit spbl, cunTar
nepBOOCHOBOH Bcero cyiuectsyomero Boay. Jpyrue ero
COOTEYECTBEHHHKHM OTJZABAAM MPEAMNOUYTEHHE BO3AYXY HAH
OTHIO...

DBbiA H3sBECTEH M elle OAMH B3TAslz Ha CTPOEHHE MaTe-
pun. [Ipo6osaru An BBl KOrza-HH6YAb pacKaAblBaTb KaM-
HH U pasrasgbiBaTh cBexue ckoabl? Hasepuska npo6osa-
Aul A ecAu Tak, TO BCIOMHHMTE, CKOABKO B Ka:KAOM M3 HHX
pPasHOLBETHbIX 3E€peH, KPHCTAAAHKOB, yacTHu. He Toabko
KaMeHb, Al060e TBepJoe BEIeCTBO, AIOOYIO «3€MAIO» MO2KHO
PasapPO6HTb HA OTZEAbHbIE YACTHYKH. | OUHO Tak K€ MOKHO
pas6pbisraTh Ha KamAM BOAY HAH pasBeATb HA HCKPbI
OroHb... A He 3HA4YUT AM 3TO, YTO BCe, BCE B MHpE IoO-
CTPOEHO W3 MEAbYAHIIMX YACTHYEK 3EMAH, BOZAbI, BO3AyXa?

Takas npocTas mMbicAb 0653aTEADHO JOAMHA 6bIAA BO3-
HUKHYTb ¥ apeBHHX Hapogos. M aeiictBurerbno: B cTapbix-
NpecTapblXx TPAKTATAX HHAMHCKOH (DUAOCO(QHH TOBOPHUTCS,
4TO BCE B MHPE COCTOMT M3 KPOLIEUHbIX KPYTABIX YaCTHL —
sepeH-aHy. 3epHa 3TH HACTOABKO MAAbl, YTO MPAKTHYECKH

B TEMHbLIX WTONbHAX,

CKYAHO 0CBEUEHHBLX
MACASHDIMU CBETUALHUKAMU,
Ao6visaau pabot
ApParoyeHHYIO PYay.
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POKIAEHNE XIIMNN
N KAK U3 XUMun
MOJTYYAJIACD
AJIXUMUA

He MMEIOT Jae pasMepa U He geaaTcs Ha yacTH. OHHU BeuHb!
W HEH3MEeHHbl H NPe6GbIBAIOT B HENMPEPHIBHOM JABHKEHHH.
Crout aByM 3€pHAM He4assHHO BCTPETHUTbCS, M CPasy MOA
NeACTBMEM HEBUJHMMOH CHABl «aZAPHCTbI» COEAHHSIIOTCS OHH
BOeJHHO, 06pasysa yacTHLY «ABHaHYKY». /JlBHanyku Toxe
HEBUZMMbI, HO TPH M3 HHMX, COeJHHMBLIMCb BMecTe, obpa-
3YIOT «TPUAHYKY», KOTOPYIO, MO MHEHHMIO MYZPELOB, ye
MO2§HO 3aMETHTb HEBOOpY:eHHbIM raasom. Bce Bemwu u cy-
mecTBa — KOoM6HHaUMM M3 3THX wactuy. Koraa cywectso
noru6anr0, COCTABASBILHE €ro 4acTHUbl pacnajzailcb, ¢op-
MHPYSICb CO BpEMEHEM B HOBbIH OPraHH3M...

HMurepecnoe yuenue, ne npasga aun? He orcioza au 6e-
peT HA4aAO BEAMKOE yyeHHe 06 aTOMHOM CTPOEHHH Belle-
cTBa, npososraamenHoe B VI Beke a0 nameil spbl sameua-
TEAbHBbIM /JipEBHErpe4YeCKHM (pHAOCOPOM ﬂ,emoxpwrom?..

Tak mnocrenenHo, M3 NOMbITOK O6BACHUTb 3aragouHbie
npoyecchl MNPeBPAallleHHH BEIIECTB, CAOKHMAMCb OCHOBHbBIE
TOUKHM 3pEHHs Ha uX cocTaB M cTpoenue. |lepsas sakaroua-
Aacb B TOM, YTO BCe B MHpe HMEET ejUHble MepBOHayaAa.
Bropas — uto 3TH mepBoHauaia MpPeACTABASIOT cO60H He-
CKOAbBKO HAHIIPOCTEHIUIHX BDAEMEHTOB, CTPOEHHE KOTOPbIX
uenpepoieHo. ¥l Tperbsa Touka spenus, nporHBopeualnas
BTOPOH, 3aKAlOYaAacb B TOM, YTO BCE B MHMpE CAEAYeT pac-
CMaTPHBaTb COCTOSALIHM He H3 HeMNpepbIBHbIX CyOGCTaHUHH,
a H3 MeAbYaHIIMX YacCTHL, KOTOpble JaAblie HEZEAHMbl H
HepaspyLIaeMbl.

Taxk yxe B cambix MmepBbIX HAEAX M TOUKAX 3PEHHS Obl-
AO 3aA0KEHO MPOTHBOPEUHE: MHP HENMPEPbIBEH MAM MpepbI-
BeH — JAHMCKpeTeH? | pYyAHOCTH B3TOro MNPOTHBOPEUHA 3a-
KAIOYAAHCb B TOM, YTO HH OJHY H3 TOYEK 3peHHs A0Ka3aTb
6b1A0 HeBO3MO:xkHO. /JlpeBHHE MBICAHTEAH He HMMEAH MOZ
pyKaMH CHHXPO(a3OTPOHOB H He 3HAAM O TAaKOM sIBAEHHH,
KaK PajHOAKTHBHOCTb... AToMBI B HX NpejcTaBAEHHH 6bl-
AM HeBHZHMbI M HeomyTHmbl. A mnoiiau mnonpobyi agoka-
3aTh, YTO CYLIECTBYET TO, YEr0 HHKTO He BHAMT, HE CABILIHT
U He owymaeT. Beap apesnne macTepa He 3sHaAM Aaxse Tako-
ro mpocToro cnoco6a KOHTPOAsA, Kak BsBemHuBaHHe (Bechl
eme He GbIAM H306peTeHDI).

Tem ne menee Bce Tpu wugenm Bbixkuin. Ouu paspu-
AHCb, U3MEHHAHCb B COOTBETCTBHH C POCTOM YEeAOBEUECKHX
3HaHMi K zaxe go6paruch g0 Hamero BpemenH. Ho 06 sTom
pacckas elle BIEPEJH.

C HesanamMATHBIX BpeMeH MPOLECC MPEBPAILEHHs PYAbl
HAH MPOCTOH «3€MAM» B OAECTALHH KOBKMH METaAA 6blA
HACTOAbBKO BIeHaTAsOW, 4To Kasarca uyaom. Jlpesuue
nanupychbl pacckasbiBaloOT, KaK B €THNETCKHX XpaMax B TaM-
He, MOJ MPHCMOTPOM KPELOB, MAacTepa BbIMMAABASAH Jpa-
roLeHHOe 30A0TO H cepebpo, ZOObIBAAH MeJb H CBHHEL, OAO-
BO, PTYTb M 26€A€30. 3a MHOTO AET JO HAC OHH yMEAH je-



AaTb KPAaCKH, KOTOpble He MOTEPAAH CBOEro LiBeTa H Cero-
JAHsl, HalIAH COCTaBbl AAsi 6aab3aMHPOBaHHs, CEKPETbI KO-
TOpPbIX HEM3BECTHbI COBpEMEHHOH Hayke. ErumeTckue ma-
crepa MepBbIMH, MbITasIChb MOAYUYHTb APAroleHHYIO OGHPIO3Y
HAH CHHIOIO ASIIHC-Aa3ypb, M3rOTOBHAH roAybyl riaasypb
M Hay4HAHCb zeAraTb crekro. JloAroe BpeMs OHM He MOHH-
MaAHM, [OYEMY MeZb M 30A0TO, TaK MOXOKHe APYr Ha Apyra
LBETOM, OTAHMYAIOTCS MO Apyrum cBodcTBam. MoxeT 6biTb,
IpUYHHA DTOTO TaHAacb B 60Aee TYCTOM OTTEHKE MeJaH?

Y Bot, nbiTasich ee ocBeTAMTb M caeraTb 60ree MOXoxed Ha
30A0TO, €rMNTsIHE OTKPbIAH 6poH3y. IJTOT CNAAB MeAH
C OAOBOM H HEKOTOPbIMH JAPYFMMH MeTaAAaMH, KakK BbI
3HaeTe, MPOH3BEA HACTOSILYIO PEBOAIOLHIO B HCTOPHH LH-
BHAH3aLHH.

Msuoroe, ouenb MHOroe yMeAH ZeAaTb MKHTEAH HaAeKHX
snox. BoT ToAbko moHATD MexaHH3M Bcex 3THX mpeBparue-
HHH He MoOrAM ZApeBHHe Mactepa. Hu nouarb, uu obwsc-
Hutb. Bo BceM OHM moAaraimMch Ha HHTYHUMIO M ONbBIT.
A 4TO6bI 3aNOMHHTbD TO, YTO Mbl CErOHs Ha3bIBAEM TEXHO-
AOTHeH, MPHAYMBIBAAM MH(QBI-CKa3KH, B KOTOPbIX BCE He-
06DbsAICHHMbIE SIBA€HHS MPHIHCbIBAAHCD BOoAe 60ros.

Ha nectpbix BocTounbix 6asapax xarseHckue maru Hs-
noj, MOAbl NOKa3blBAAH HEMOCBAIIEHHbIM MaAeHbKHe mna-
A04KH U3 6eroro oroBa. «Mk-kacaypy» nasbiBaru onu ero.
Crouro HauaTb crubaThb TaKyl0 MaAOuKy, Kak pasgaBarcs
XPYCT. «DTO KPHYHT ropAbid METarA, — OODBACHAAH XaA-
JeH, — eCAH H36aBHTb €ro OoT KpHKa, OH NPeBPaTHTCA B ce-
pebpo».

ATtpubyrot
ApesHell MeTaAAYypruu:
a — neub 8 paspese,

6 — opma;
8 — usjgeaus
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Mens sosyr 3ppop Aancyc —
AAXUMUK, AAPU3UK, MATUCTP
scex TaliMbIX U ABHBIX HAYK.
A 3to — apaxon Bapurac.
On 6oabwe cumson, Ho ymeeT
npespawaTybes U KYcarbCes.

Bo scem ocraavrom 3To
oueHb MuAeHbKUU apakoiud.

Huoraa Bo BpemMss 60rocayzeHUH OMbITHBIE KPeLbl MOA-
KHABIBAAM Ha packaAreHHble yran kypuabuuy cepy. Cepa
ropena, HaMoOAHAS XpaMbl SZOBHTbIM rasom. B kay6ax uc-
napeHUd AIOASAM UyAHUAHCD JEMOHDI...

Heaapom B apesnoctu wuaseibaau Eruner «crpanoit
XemH», 4TO 03HAYAAO B MepeBOAe «uepHOH cTpaHoil». Mo-
KeT O6bITb, OTCIOAA M MOIIAO HAa3BaHHE JAAsSl TAHHCTBEH-
HOTO «YePHOro» HCKYCCTBA MPEBPALIEHHS MATEPHAAOB —
XUMHH?

Uem agaabme pasBHBaAHMCb ApeBHHE TFOCYAApCTBa, TEM
6oabiie 30A0Ta M cepebpa TpebGOBAAOCD HX BAACTHTEASM.
3a 30A0TOM OTNPAaBASIAH 3KCMEAHLHH, 30A0TO OTHHMAAH.
Ha sor01o 06mennsarn u nokynaau sce! Baaropoaubie me-
TaAAbl Ka3aAMCb BCEMOTYIIMMH.

CrapaTeAH IOBOADHO HACTO HAXOAHAH 3OAOTO B MEJHbIX
pyaax. /la soroTo u noxoxe Ha Meab. A He poxagaeTca AH
oHo W3 meau? Bor Toabko nouemy-To ero Bcerza Mano
B «MeAHOH 3eMAe». 3aTO HHOTAAa BAPYr MOMAAalOTCA Ca-
MOPOJAKH...

Mo:xeT 6b1Tb, 3TO 60rM MAH AyxH HebGecHble 3aBeAOBAAH
KOAHYECTBOM G6GAAaropoAHOr0 MeTaAAa B 3€MAe H Boo6lue
MOKPOBHTEABCTBOBAAH METAaAAYPraM MpH HM3BAEUYEHHH Me-
TaAAOB H3 pyA?

Hemanro cnoco6ctBoBaro porcaenuio BcsueckHx MH(OB
TO O6CTOATEABCTBO, HTO YHCAO «CEMb» B MPEACTABAEHUH
ApeBHUX Atogell 6biro cBamenubim. Cemb oTeepcTHil B ro-
AOBE YEAOBEKa, CEMb CBETHA Ha Hebe, CeMb METAAAOB
B 3eMAe. [locTenenno Bce MeTaaAbl B HapOAHBIX NMpeACTaB-
AEHHAX OKAa3aAHCb CBS3aHbl C HEGECHBIMM TEAAMH: BOAO-
to — ¢ Coanuem, cepe6po — ¢ Aynoit, meab — ¢ Benepoi,
xeres0 — ¢ Mapcom, ceuney — ¢ Carypuom, oroBo —
¢ [Onurepom, a pryts ¢ Mepkypuem...

Macrtepam xopomo 6bIA0 H3BECTHO, YTO MPH MEPErOHKe
PTYTH YAcTO MOXKHO 6bIAO MOAYYHTb B OCTaTKE KPOIIeH-
HbIHl KyCOYeK — «KOPOAEK» — B0AOTa HMAM cepebpa. A He
3HaYHAO AM 3TO, YTO PTYTb CaMa MO ce6e — AHIIb YYTb-
4yTb MOAMOPUYEHHOE cepe6po, Y KOTOPOrO He XBAaTaeT TBep-
aoctu? A camo cepe6po He SBASIETCA AH HE COBCEM YH-
ctbim 30nr0ToM? O TOM, YTO PTYTb MOrAa UMeTb MPHMeECH
6AaroposHbIX METaAAOB, HMUKTO He aymai. Hanpammsaacs
NpsMOH BBIBOJ: HYKHO HAaHTH BeWECTBA-MOCPEAHUKH H
npaBUAbHBIH croco6 ux cmemuBanus. Coscem HeMHoro,
4TO6bl HayuHTbCS MpeBPallaTb HeGAAropPOAHbIE METaAAbl B
30A0TO.

OaHako MoOMCKHM 3TOrO «HEMHOrOro» 3aTAHYAHCb Ha Thi-
cAadeneTHss. A Korga Bce-TakM MeTOJ IpPEBPALIEHHA OJ-
HHX DAEMEHTOB B Apyrue OGbIA OTKPDBIT, OH OKasaAcs Hepa-
LHOHAABHBIM H HHMKOMY He HYKHbIM. |aK HeyxeAM Bce
3pa? Hanpacubl ycuaus, xepTebl, meable Beka arxumuu,
KaK Ha3blBaAH apabbl HayKy HAH HCKYCCTBO mpeBpalye-
HHSl TEA, H CTOAETHSl HEepPa3PEIIMMbIX COMHEHHH HaTypQH-
A0CO(OB?

Uro6b1 OTBETHTD Ha ITOT BOMPOC, HaM MPHAETCS elle
He pa3 06pamaTbcsi K MCTOPHM HAYKH, HauHHasl C JApEBHe-



rpe4yecKHx (pHJ\OCO(pOB H a}\XHMHKOBl CPpEJHHX BEKOB H KOH-
4Yasli THIOTE3aMH H MPEANOAOKEHHAMH COBPEMEHHDbIX (PHU3H-
KOB-T€OPETHKOB.

B V Bexke a0 nHameil spbl xHA B KapKOM CHIIHAHICKOM
ropoae AkparaHTe yeAOBeK MO MMeHH IMNeZOKA. DbiA oH
CBIHOM 3HATHOTO YEAOBEKAa, KOTOPbIH CAABHACA KaK IPOTHB-
HHK THPaHHH M 6opel 3a pecnyb6AHKy. |akas cAaBa 6blna
0CO6€HHO MOYETHOH, NOTOMY YTO MPaBHAH B Ty MOPY CHIH-
AMACKHMH TOPOAaMH B 60ABUIHHCTBE CAYYaeB THPAHbI.

Monroaoit dMnesokar 6bIA M3BeCTeH Kak NMOST M BecbMma
KpacHOpeuuBblil opaTop-pHTOp. A Hajao ckasaTb, YTO yMe-
HHE TOBOPHUTb KPAacHBO, BMEYATASAIOIIE H Y2, KOHEUHO, 6es
napraAkd Becbma pesHuaoch B Jpesueit ['peunn.

B Ty nopy or kpacho6aiicTBa 40 MOAMTHKH MyTb He GbIA
oco6enno aaunubim. M1 Dmneaoka pano nawan saHMMaTbes
NOAHUTHYECKOH AeATeAbHOCTbI0. A MOCKOABKY cyab6a MOAM-
THKa HEyCTOHYMBa, TO, MOAb3YACb CBOMM IO3THYECKHM Ja-
pOM, AIOGMA OH TYMAaHHO NOPACCYkKAaTb O MPHPOAE U uye-
AOBEYECKHX YYBCTBaX — CAOBOM, nourocodcreoBaTb. Y xo-
TS HEKOTOpPble COrpaslaHe YBEPSAH, UYTO MOAOAOH Imrie-
AOKA — IIAPAATaH H MOIUEHHHK, B MPeJaHHAX COXPAHHAOCH,
4TO B POJAHOM ropoje GbIA OH BeCbMa 3aMETHOH AHUYHOCTDIO
M CUHTAACH TOCyZapcTBeHHbIM yeaoBekoM. Ho Bckope, Bnas
B HEMHAOCTb COrpazk/aH, BbIHY2kJeH 6GbIA MOKMHYTb Akpa-
raut. Torzaa, BbigaBas ce6s 3a :pela M Bpaya, paclpoCTpa-
HAsA 0 cebe CAYXM Kak O uyZoTBOpLe, OH o6bexar Bcio CHuu-
AMiO, no6biBar B | peruu.

MIIEJOKA, MO-BHAMMOMY, 3HAA B3TAAAbI HEKOTOPBIX (PH-
AocodoB, xHBIIHMX A0 Hero. He B cocTosanuu caeratb Bbi6Op
MexAy €eAMHbIMH MNpaMaTepHsIMH, OH MpPeANouYeA O6beaH-
HHTb HX H CTaA YYHTb, UTO MHP COCTOMUT He H3 KaKOH-HH-
6yab OAHOH CYIIHOCTH, a U3 YeTbIpeX: 3eMAH, BOAbI, BO3-
ayxa u oraa. Ho oanux cymmuocreit emy 6n1a0 maro. Caezo-
BaAO eule NMOAyMaTb O CHAAaX, KOTOPble HX OObEAMHSAIOT M
pPa3sAEASIOT H TEM CaMblM CHOCOGCTBYIOT BO3HHUKHOBEHHIO,
npeBpalleHusaM M paspyieHuro Ter. Y1 Dmnesokr Bbiasu-
HYA B KauecTBe MHPOBBIX CHA APYK6Y H BparkAy HAHM AFO-
60Bb M HeHaBUCTb. BoT kak oH nHucar 06 3ToM B cBoei
nosme:

CHa'laAa nOC)\ylﬂaﬁ, YTO 4YeTbipe KOPHsA BCEro CylueCTBYIOLUEro:
Oroub u Boaa, u 3eMAsi, u GesrpaHu4Has Bbicb adupa;

U3 nux (ob6pazoBaroch) Bce uTo 6bIAO, UTO €CTb M 4TO 6yZer.
...TO AO60BBIO CO€JHHAETCA BCE€ BOEAHHO,

TO, HanpoTHB, BPaxJ0k0 HEHABHCTH BCE€ HECETCA B pa3Hble CTOPOHDI.
I/l 3Ta MOCTOsAHHasA CME€Ha HHKOraa Heé npekpallaeTcs...

"B Erunte wuckycctso npespailaTb OJAHH BelECTBA B APYrde Ha-
sbiBanoch xumueit. Ho koraa apa6pi sasoesaan Eruner, oun npucraBuan
K XMMHH 4YacTHLY a4-, XapakTepHYIO AAS apabckoro ssbika. AAXHMHKH
3aHMMaAHCb B OCHOBHOM IIOMCKaMH croco6oB npeBpalleHHs HeGAaropoa-
HbIX METAAAOB B 30AOTO, 4acTo 06pawlasicb K MOMOILHM AYXOB, HEYHCTOMH
CHABI M 3aKAHMHAHHH.

17

IJEMEHTbBI — CTUXUHU,
JIOBOBL I HEHABUCTbH
B ITPPOJE
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APHCTOTEJb
(384—322 TOJBI
10 HALIEN 9PBI)

Yervipe cruxuu,
ueTblpe KauecTsa.

[To muenuio ODMnezokaa, korjga mnobexkzara AOGOBD,
B MHpEe IPOHCXOAHAO OObejUHEHHE CTHXMH: BCE LBEAO H
NAOJOHOCHAO, poxzaruch Hosble Bewu. ¥l B To xe Bpems
AI060Bb, KaK HayaAO €JMHCTBAa, O3HayaAa y HEro ycCTOHYH-
BOCTb, a CA€JOBaTEAbHO, M HemozBH:xkHOCTb. Ho goaro Tak
NPOJOAKATbCA HE MOTAO, CTOMAO 4Halle BECOB CKAOHHMTbCS
B CTOPOHY HEHABHUCTH, KaK HAYMHAACS MPOLECC BCEOBILEro
paseAeHHS] M JBHKEHHS...

[Toxanryit, cymuocTH IMnesokAa HOCHAH CKOpee BCEro
BMNOAHE MaTepHaAbHbIH XapaKTep: 3eMAs KaK 3eMAs, a BOJa
kak Bojga... Durocod He cuMTar, UTO OroHb MOKHO Tpej-
CTAaBUTb COCTOAINHM H3 MeAbYaHIIMX, YkKe HeJeAHMbIX
ZaAbllle YaCTHYEK-HCKP, @ BOAY — M3 TAaKHX 2Ke MeAbualmux
HeZEeAHMBIX KaleAek.

[To muenuto AMnegokra, AIO6YIO HCKPY M KAMAK MO2KHO
6bIAO JEAMTb elle H ellle, KaxJas CYUIHOCTb MOTAA Je-
AMTbCA 70 6ECKOHEYHOCTH, HMeAAa XapaKTep HelpepbIBHbIMH,
HAHM CIIAOMNIHOH.

SDTo oueHb Bax<Has OCOGEHHOCTb €ro B3TASZOB, TOTOMY
4TO BCS JaAbHeHINasi HCTOPUS MOUCKOB YEAOBEYECTBOM Mep-
BOHayaA sIBASIETCS OJHOBPEMEHHO M MCTOpHeil 60pb6bl ABYX
Hzell: HAEH HeNnpepbIBHOCTH MaTePHUH C HAeed JHUCKPETHO-
CTH, HAM 3€pPHHUCTOCTH, ee cTpoenus. K B pasuble Bpemena
nobex<laAM pasAHYHbIE TOUKH 3PEHHA.

[lo cBuaereabcTBaM HCTOPUKOB, APHCTOTEAD POAMACH
Bo Dpakuu, B ropoge Crarupe. Ero orey 6bia HacaeacTsen-
HbIM TPHUABOPHBbIM Aekapem uaps Vlakeaomuu ¥ HaBepHsi-
Ka MepeAaA CblHY €CAH He CBOM 3HAaHHs, TO XOTs 6bl HHTEpeC
K NMO3HaHHIO BooOlue.

Koraa ronomy oTnpbicky mapckoro aexapsi HCOAHHAOCH
ceMHazlaTb AeT, OH NMpHexaA B A¢guubl U noctynua B Aka-
aemuio sHameHutoro gurocoda Ilrarona. Lleabix apaanate
AeT ocTaBarcs ApHCTOTEAb €ro y4YeHMKOM M AMIIb NOCAE
3TOrO0 CPOKa MOKHHYA CTEHbl MAATOHOBCKOH IIKOABI.

OxonuuB o6yuyeHHE, OH MHOrO NYTEIIECTBOBAA, HAGH-
parcsi sHaHuil M ombita. M HeoxHzaHHO MoAyuuA npeanro-
xenne paps Makegonuun (Duaunna sansaTbcs BocnuTanHeM
ero TpUHazuaTUAeTHEro cbiHa Anekcanapa — 6yayuero
BEAHMKOr0 MOAKOBOZLA, 3aBOEBABLIETO MMOAMHPA...

Kouneuno, Bpsigz AM CTOMT ZyMaTb, 4TO MMEHHO CBOEMY
yuuteArto Arekcanap Makegonckuit o6asan nobegamu. Jas
HEMoCeAAMBOrO H HaBepHSKa H36aA0BaHHOTO lLapeBHYa €ro
HOBbIH HAcTaBHHUK 6bIA CKOpee MOMEXOH B ILIAAOCTSAX H pas-
BAEUYEHUSAX, CTOPOKEM, TIPUCTABAEHHbIM K HEMY OTLOM. |eMm
6oaee, uTO (PpHUAOCOPa TPYAHO OGbIAO Ha3BaTh 06asATEABHDBIM.
Apucroreap 6bin xua. Ero Tomkue ry6or Beuno smeuauchb
sA3BUTeAbHOH ycmemkod. Kopoue rosops, TpuHazmaTHAeT-
HEMY COPBAaHLY OH JOAKEH ObIA KasaTbCsl CTapblM M CKyu-
HbIM MEJaHTOM. ﬂ,a H obuleHue purocoda ¢ 6YAYUIHM MOA-



KOBOJIIEM MPOJAOAXKAAOCD HEZOATO. Y 2K€ B IIECTHAZLATD AET
ArekcaHap BO3rAaBHA BOHCKO OTLAa H HayaA MOXOJHYIO
KHU3HDb.

Apuctoreab 6bIA BecbMa NEZAHTHYEH, MHOTHE HCTOPH-
KM MOJYepKHBAAM STy UepTy €ro xapakTepa. |em He MeHee
LapCTBEHHbIH BOCMHUTAHHHK O CAMOH CBOEH CMEPTH NHTaA
K YYUTEAIO UYBCTBO €CAH He AIOOBH, TO rAy6OKOro yBaze-
nusa. OH He TOADKO LIEAPO OAAPHA €ro, HO U He 3a6bIBaA
NPHUCbIAATD H3 AAABHHMX MOXOAOB PEAKOCTH, a BPpEMS OT Bpe-
MEHH M MHCbMa.

PaccraBmuce ¢ Anekcanapom, ApHcToTerb BepHYAcCs
B AQHHDI, rge OCHOBaA IIKOAY. 1aM OH B TeueHUe ABEHAZ-
UaTH AeT HamHcaA GOAbBIIHHCTBO CBOHX (PHAOCOPCKHX COYH-
HEHHH W BOCIIHTAaA MHONO Y4eHHKOB.

B cBoem yuenuun ApHCTOTEAD NPOAOAKAA Pa3BHBATH
B3rAsiZbl OMMeAOKAa, H3MEHHB MX HemHoro no-ceoemy. Omn
Tak2e 6bIA yBEPEH, UTO MEPBOOCHOBOH BCETO CYyLLECTBYOLLE-
ro sBAsIETCA Kakas-To egunas nepsomartepus. Ho cymecTso-
BaTb OHa MOTAA B YETbIPEX Pa3HbIX COCTOSHHAX: ObITb CYXOH
H XOAOAHOH, ONpeAEeAsisl TEM CaMblM CTHXHMIO 3€MAH; 6bITb
XOAOZHOH H BAQKHOH, ONpeAeAsisi CTHXHIO BOZbI; 6bITb Ten-
AOH U BA@KHOH, MPHUMEPOM HEro AOA26HA OGbIAA CUHTATbCA
CTHXHS BO3JYyXa, H 6bITb CYXOK H TENAOH, KAK CTHXHS OTHA.
Jpyrnx saemMeHTapHbBIX COCTOSIHHMH B NPHPOJE CYLLECTBO-
BaTb, MO MHEHHIO APHUCTOTEAs], HE MOTAO.

[lonpo6yiiTe camu mnpeacTaBUTb B OZHOM TeAe coue-
TaHHMe TEMAOr0O M XOAOZHOrO MAM cyXoro W Baaxsoro. He-
sosmozxkno! [IpoTuBonoroxuble kauecTBa yHHYTOxAT APYT
apyra.

K wuerbipem cTuxusm Dmnezokra Apuctorerro, npas-
aa, mpumAoch NpubaBUTb nATyio — apup. [lo muenuto pu-
Aocoda, 3eMAsT U HEOO He MOTAH MMeTb Mexay co60H HHU-
yero obmero. A crezoBaTEAbHO, AAsS BCEro HEGECHOrO XO-
3sHcTBA Hy?kHa 6blAa M cHeuHaAbHass pOpMa MaTepPUH —
aup. Hs adHupa, moraran @HAOCOP, COCTOAAHM Hebeca,
3Be3/4bl U MAAHETHI.

Tleppuunasn marepus Apucrorerss 6blra uem-TO Bpoae
CHIPOH TAHMHBI BO ABOpE roHYapHoro mactepa. Uro noayuwur-
Csl M3 Hee: rOPLIOK ZAS BapkH NMWHK pabaM MAH amdopa,
KOTOpasi CAY2KHT yKpallleHHeM CTOAa apucTokpaTta? Bce 3a-
BHCHT OT KOHEYHOH L€AH, KOTOPYIO MOCTAaBHA mepej cob6oi
roH4ap. ]Jej\b 6bira OYeHb Bax<HbIM NOHATHEM B (pHAOCO(D-
ckolt cucreme Apucrorers.

HexkoTopbie ucropuku cuuraror, uto Apucrorerp BHec
B APEBHIOI0 HayKy HE MHOrO HOBOrO M CBOEro, 4TO MOYTH
BCE HMelOlleecsl B €ro TPyjax 3aHMCTBOBAHO UM Y JPYTHX.
Ecau sto u Tak, caeayer momuutb, uto ApucTOTEAb 06b-
€AHHUA 3TH CBeZEHHs, cobpar B CTPOHHYIO CHCTEMY, CBS-
sanHylo Aorukodl. Mmenno on coszar dakTuueckH nepsyio
kaptuny mupa. /lo Hero Takoro Barassa ma mMup c onpeze-
AEHHBIX MO3HUHMH He cywecTBoBaro. |IpeamecTBeHHUKH PH-
Aocoa AO6BIAM MHOTO CBEZEHHMH, HO OHM A€KAAH KakK rpyia
KHpIHuyeHd, M3 KOTOpblXx APpHCTOTEAD CyMeA BO3BECTH
HOCTPOMKY.

Apucrorear — seauuatiwuii
¢punaocog ApesHOCTU.
O6vegunus HakonaeHHble
A0 HEl0 3HAHUA, OM CO34aA
nepsyio 8 ucropuu
uenoseuecT8a KAPTUHY MUpa.
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Yro me noaoxurb 8 ocHosy
mupa?

[lpaBaa, nyxHO mpHUsHATb, YTO €ro KapTHHa MHpPa OKa-
3aracb J0OBOAbHO mnpoTuBopeuuBodl. Hampumep, pasaerss
B3TAAZDBI TeX, KTO CUHTAA MHP COCTOSIIIHM M3 HenpepbIBHbIX
HayaA-3AEMEHTOB, OH B TO i€ BPEMsl HE MOT HE COTAACHTb-
Cf, YTO KPYINHbIE T€AA COCTOAT U3 MEAKHX, a MEAKHE — H3
MeAbYaHIIKX.

Uro e MOAOKHTD B OCHOBY MHMpa? lak M He mpuIeA
ApucToTeAb B 3TOM BONMPOCe K OKOHYATEADHOMY PEMIEHMIO.
M ero comMHeHHA NOPOAMAH TO32€ MHOTOBEKOBOH CMOp
Me /1y CTOPOHHHKAMH JABYX HEMPHMHPHMbIX TOUEK 3PEHHS.

Oann, yTBepasgasi HempepbIBHOCTb HAdaA, A€KALIUX B
OCHOBE MHpA, JAEAHMAH 3TH HayaAa 10 GECKOHEUHOCTH H,
MOAYYHB B OCTaTKe «HHUTO», AOMYCKAAH MbICAb, UTO H3 «HH-
Yero» MO2{HO MOAYYHTb «HeuTO»!

[TpoitayT cToreTHSA, © CTOPOHHHKOB TAaKHX B3rASJOB Ha-
30BYT MJEaAMCTaMH.

[IpeacraBuTean apyroro aareps TBEpAO CTOSIAH HAa TOM,
4TO B OCHOBE KaxJOro MaTepHaAbHOTO TeAAa AeaT MEAb-
yailiMe, HEBHAHUMbIE TAa30M, HO OT TOTO HE MEHee MaTe-
pHaAbHbIE, HeJeAHMble ZaAee dacTHubl-aTombl. Kpome aTo-
MoB, B MHpe 6blra myctora — HuuTo. Ho ecam aTombr —
OCHOBa MaTepHaAbHbIX Te€A, TO U3 «HHYEro» HHYEro H Mo-
AyunTcs!

M Toxke cToaeTHs cmycTs NpONOBeJHMKOB TaKUX Haeil
Ha30BYT MaTepHaAHCTaMH.

A kak e cam ApucroteAb? YBbI, B CBOMX B3rAfiZaXx Ha
NPUPOAY OH BCIO *KU3Hb KOAEBAACA MENKAY MaTepHaAH3IMOM
U HJeaAHM3MOM. leM He MeHee elle MPHU KHUBHH CAABA O HEM
pa3sHecAacb Mo BceMy MHpY. Bo MHOrom aToMy momoraH mo-
6eabl ero yueHuka Anekcanapa. M naBepHoe, Apucrotern
HeMaro 6bl caerar W eme B cBoeit xkusHH... Ho...

Heoxuaanuo ronnnpt npunecau B Aduubl BecTb 0 cMep-
TH BeAMKOro mnoakosoana Anekcanapa Maxkegonckoro —
uapsa ['peunn u nokposuters Apucrorers. Obpasosannbie
rubeAblo THpaHa, aduHsAHe TYT e Boccraru. M mpexae
BCErO CTaAH MpPECAeJOBaTb BCEX CTOPOHHHKOB Anekcanapa.
Murocopy npeabssuru o6BHHEHHE B 6€360HU, B TOM, 4TO
oH He nouurtar 6oros. He zoxugasico cyaa, Apucrorern 6e-
xan us Adun.

Oznako H3rHaHME HUKOrO €Ile He CAEAAAO CYACTAHBDBIM.
UM Bcero roa cnycTa BeAMKHH yuHTeAb yMep, OTPaBHBILHCD,
KaK TOBOPHAH, BO BpeMs Tpamesbl pbl6oH...

PACCKA3BIBAIOT, umo 60 épems odnozo us noxodos ¢ Ezunem eounvt Aaexcandpa Maredoncrozo
00HApYHCUAU HA MOZUALIOL naune cmapozo 3abpouteriozo kaadbuwa yousumevhyro nadnucs. B eoiickax
Aanexcandpa 6bta0 nemano yuenvixr aodeii. H eom umo onu npowau:

«...Hcmunno, necomnenno u eepro, umo 6ce, umo ecnmv 6nU3Yy, NOPOOKO MoMYy, LMO ecmyb KAGepLY, U 6ce,
umo ecmsd Haeepxy, nodobHO momy, wmo ecmy GRU3Y, Dan cosepwenus wyda npespaujerus eOuNHozo...

Coanye — ezo omey. Jyna — ezo mamo. Bemep nocum ezo 6 céoem upege. 3eman — ezo kopmuauya.

Tor omdeanws 3emar0 om o0zis, 6030yWHOE ONL 2PY31020 € BeAUHALLULET MUYAMEALHOCILIO U OCINOPOXH-
nocmuio. Edunoe nodnumencs om 3emau k 1eby i CHOGA ORYCMUMCA HA 3eMA0, 3AUMCIIGY R MaKUM 00pa3om

CuaYy 6ePIHUT U HUNCHUE Geujeli.
Tax mut obpemews caagsy écezo muipa u mpax ydaaumes om mebsn. Imo naweao coéep mea, cp

0,

uue npupodvr écex mea... Tax 6via cozdarn Mup...»
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Henonamno, npasda? Odnaxo cpedu gurocogios Aaercandpa otan u sRamoxu uckyccmea ezunemcnou
zumu. Onu cpasy e 06vACUML, WMO 6OURBL HAULAL MOZULY Eeauko20 nyxca no unern lepmec Tpucmezucm ',
umo o3nawaao «l'epmec Tpundvr Beaunaiiwuiis.

A 6 3azadourom ompuieke Hadnucu Ha KaMeHHOU naume, obnapyncennot sounamu Aaexcandpe Maxe-
donckozo (6 daavretimen ee nazeaau « Haympyonoi Crcpu.m:a.awo Tepmecar), A36LKOM CUMBON06 U MUY MARKBLY
00pa3oe coobuyyaacs cnocob noayuenun Pusocofickozo KGMHA — KAIOUA KO 6CeM 6O3MONCHbLM NPEEPAULCHUAM
seugecmea.

Odnoepemenno dpeenue arxumuku cuumaan Puaocofickuti Kamers edurnoli nepeoocrnosoi mupa. H zay-
OoKo éepuau ¢ mo, wmo mom, Komy ok JACMCA 6 PYKW, CMONCEM NPeEPAWANy RPOCMYI0 Medb 6 3040M0, U3
pmymu noayuams 6aazopodnoe cepebpo u Ke MoAbKO npeépawams npudopoxchvie OYAbLHCHUKL 6 AAMA3bL
U ATOHMbL, HO U usaewugams 6éce Ooaesnu, eosepaupams moaodocms. Kopoue zoeops, adenm — uenoser,
nocesaujennblii 8 mainy Puaocoffickozo KamiL, — MOIEM CMAMs 6AACMEAUNOMN MUPA...

Taxr umo ewe 6 dpesrue spemena, noka guaocoyfivl cnopun 0 MoM, CKOALEO RePEOHAHAL ULMeent OKPYHCar0-
Wil Kac MLp U KQKOU oMU HOCAM Tapakmep, npepsieucmslii (Juckpemublii) Uil Henpepoulé b, AAXUMILKIL-
npakmuku emuromoaxy mpyduaucs nad nouckamu gusocofickozo kamna. Onu omdaau npednoumenue
edunoli ncroée Mupa u romeau ee Haiimu.

OCHOBOMOAOXHHKOM MaTepHaAHCTHYeCKOTO B3rAasiza Ha ATOM ATOMY PO3Hb
JHCKPETHOE aTOMHCTHYECKOe CTpOeHHe MaTepHH CUHTaeTcCs
A peBHETPEUECKHH (PHUAOCOPD Jemokpur. On yuua, uto BCe
TE€Aa COCTOAT H3 6GeCYHCAEHHOTO KOAMYECTBA CBEPXMAaAbIX,
HEBHAHMBIX IAa30M, HEAEAHMMBIX 4YaCTHII-aTOMOB, KOTOpbIe
HempepbIBHO ABHKYTCcA B mycTore... Hukrto ux me cosaa-
BaA. Oum 6bian Bcerza. HukTo MX He MokeT M yHMUTOXKHTD.
XoTs paspyIUTb TeAa, COCTABAEHHblE M3 aTOMOB, — TPYZA
HEGOADBLIOH.

Uro ke npeactaBAsiaum co60il 3TH HeaeAHMble YacCTHILBI,
no muenuto Jemokpura? [lpexae Bcero, ouu 6biau maTe-
pHAaAbHBI — 3HA4YHT, 06AaZaAH BecOM, HMEAH pasHYIO ¢op-
my u pasmepbl. Coeaunsisch Apyr c Apyrom, oHH COCTaBAS-
AH Bce BHaumble Bewd. M3 naotubix coeaunenuit moayua-
AHCb TeAa TBepAble, H3 MeHee NAOTHbiXx 06pasOBBIBAAHCD
BOJa H BO3JYX...

Yuennku Jemokputa cnpamusaru: «[louemy artombi
coeauHsAIOTCA Mexay coboil? Beab, obrazas Becom, onu
JOA2HBI B MYCTOM MNPOCTPAaHCTBE MNajZATb OTBECHO BHH3.
Kak ::xe omu moryt BcTperuTbcsi U cTOAKHYTbesa? Kaxkue
CHABI CLUENASIIOT OZHY YacTHLY C APYTOH?»

1o 6biAM meaerkue pompochl. |lpome Bcero 6bir0 6b1
06bsicHuTb BcTpeuu aTtomoe Boaed 6oros. Ho Jemoxpur
B 60roB He BepHA.

MoxkHo 6bi1A0 6bI O6BACHHTD CTOAKHOBEHHE AaTOMOB
cayuaitnoctbio. Ho cayuaiinocrelt purocod Takxe He gomy-
CKaA.

"Umsa Cepmec npuuaarexaro rpeueckomy 6ory — cbiHy 3esca u
naesabi Maiiu, y koToporo 6biao Muoro obssannocteit. Coraacno mu- >4
(aM, OH NOKPOBHTEAbCTBOBAA MyTHMKAM M TOProBLAaM, a 3a0aAHO 6poas- il
ram, nayram ¥ momennukam. OH mPOBOMKAaA AYUIM yMepUIHX B NOA3eM- I—I EP\MES
uptit Aua. [losxe ero oToxaecTBasian ¢ apeBHeerumeTckum 60rom Mmya-
poct ToTOM M cuMTaAM NMOKPOBUTEAEM TaiHbIX 3HaHMil.

Hmenem xe [epmeca Tpucmerucra naspisarm aeremgapuoro mya- Crapunuas ipasiopa,
pela, KOTOPHIH MOAyyaeT 3HAHMA OT CaMoro 6ora B BHZe GOMKECTBEHHOTO  W306paXAIOWAA NOKPOBUTENS
OTKPOBEHHMS, TO €cTb Ha Bepy, 6e3 NPOBEPKH OMbITOM HMAH cpaBHeHMA aaxumukos | epmeca
C AeHCTBHTEABHOCTDBIO. T puxcavt Beauuaiiwezo.
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Aemoxpur us Abacput,
ApesHerpeueckuil guaocod,
04UH U3 OCHOBOMOAONHUKOSB
aTOMUCTUKU.

Ouanaxapl eMy pacckasaAH O CMEPTH AbICOTrO, Ha TOAO-
BY KOTOPOMY YymaAa 4epernaxa, CAy4aHHO o6pOHEHHasl Mmpo-
Aetesnm opaom. [logymas, JlemokpuT ckasaa, 4To He BHAUT
B MPOHUCIIECTBHMH HHKAaKOH cAy4aWHOCTH. 10, 4TO uyenro-
BeK IUeA IO YAHLle B YKa3aHHOM HalpaBA€HHH, AErko
06DbACHSETCA AeAaMH, KOTOpble €ro Tyja MosBaAH. 1o, uTo
OpeA HeC B KOITAX Yepenaxy, MOKHO INOHSATb, €CAH IpPeAIno-
AO2KHMTb, YTO OpeA 6GbIA TOAOJZEH HAHM HeBJaAeKe GBIAO €ero
rHe3Z0 C NTeHUaMH. YBHAEB 104 CO6OH CBEPKAIONIYIO Abi-
CHHY INPOXOAHBIIEr0o YeAOBEKa, OpeA MOr INPHHATb ee 3a
yAO6HBIH yTec M COPOCHTb Ha HEro 4Yepenaxy ClelHaAbHO,
4yTO6bl pas6HTb MaHUHPDb H JOCTATb MSACO...

Her, cayuwaiinocTs aAst o6bsicHeHHs BCTpeu aTOMOB He
rogurach. [lpumnocs Jlemokputy cnegHaabHO NPUAYMDI-
BaThb KaKYIO-TO MeXaHHYECKYI0 HeOO6XOZHMOCTb HAH «POK»
AAsL O6bACHEHHSI CTOAKHOBEHHS aTOMOB B mycToTe. A uTo6bl
MOHATHO 6bIAO, KaK 3TH YaCTHUbI JZep:KaTCsA APYr 3a zpyra,
OH CHabZMA OJHH H3 HHX KPIOYOYKAMH, a JpYyrHe meTeAbKa-
mu. [lonpo6yii He noBepb — Beab aATOMBI-TO HEBHAMMBIL...

[lpeacraBaenne o TOM, uYTO Bce B MHpE COCTOUT H3
MeAbYAHIUMX MaTepHAaAbHBIX YacTHL, aGCOAIOTHO MPOYHbIX,
HENMPOHHIIaeMbIX H HeJZEeAHMbIX, 6bIAO KyZa 6Goaee Harasza-
HbIM H Y6eAUTEAbHbIM, YeM HeollyTHMble cTuxuu. Mbl yxe
BHJAEAH, YTO MHpP, COCTABAEHHbIH M3 CTHXHH, BbI3bIBaA 3a-
TpYZAHEHHs BellecTBa Ha Bce 60Aree H 60Aee MeAKHE YaCTH.
Ho arombr Jlemokpura kasaauch caAnmkom rpy6biMH H 3eM-
HbIMH... lorga kak HacTosAIas (HAOCOPHS AOAXKHA Obira
3aHMMaTbCs PaCCYyxKkJEHHSIMH O YHCTOM H BO3BBILIEHHOM, HE
KacasiCb 3eMHOrO M TEAECHOro. | aK CUHTaAH B Te BpeMeHa.

Oco6enno BoamymeH 6blA rumotesoii aTtomoB [laa-
ToH — yuurteab Apuctorers. [lorosapusaru, uto on npuka-
3bIBAA CBOHUM Y4YeHHKaM BClogy cobupaTb counnenus Jlemo-
KpuTa U 6e3ar0CTHO cxuraTb. MoxceT 6bITb, HOTOMY H He
JOLIAO JO HAIUMX JHEH HH eJHHOH NMOAAHHHOH CTPOYKH H3
aTux pa6ot. Bece o Jemokpure 3naem mMbl M3 KpPUTHKH mpo-
TUBHHUKOB Ja M3 60Aee mo3aHux Bocnomuuauuii. M xora
cam [IraTon HH pasy B cBOMX COUMHEHHAX HE YHOMHHAET HMe-
uu /leMoKkpHTa, HMEHHO C HHM CHOPHT OH Ha MHOTHX CTpa-
HHUAX CBOMX COYMHEHHH.

O TIlratone HanMcaHo MHOrO MNPEBOCXOAHBIX KHHT.
Ero cuuraror oauum H3 «yuuTerel ueroBeyecTBa». He
6yap [1raTona, «He 6yab ero KHHr, Mbl HE TOABKO XY:Ke IIO-
HHMMaAH 6bl, KeM 6bIAH ApeBHHE IPEKH M YTO OHH ZAAH MHU-
Py, HO MBI Xy:Ke NMOHHMaAH 6bl camHX cebs, Xy»xe MOHHMa-
AM 6bl, 4yTO Takoe (PHAOCO(HS, HayKa, HCKYCCTBO, MOd3HUS,
BJAOXHOBEHHE, YTO TAKOE YEAOBEK, B YeM TPYZAHOCTb €ro HcKa-
HHH M CBepIIEHMH, B 4YeM MX 3aBAeKaloLas CHAa» . lak
XapaKkTepH3yIOT porb [ [AaToHa coBpeMeHHbBIE HCTOPHKH.

1 me craHy noBTOPATH €ro B3rAAAbI Ha AOTHKY H JHa-
AEKTHKY, INCHXOAOTHIO, 3THKY M IOAHTHKY, Ha 3CTETHKY,
peAuruio U mugoanroruio. [Ipuger Bpems, u Te yuTaTeAH, Ko-

'"AcwmycB. Traton. — M.: Mpicab, 1975.



My ZOBEeZETCS BCTPETHTBCSA C TBOPUECTBOM ITOrO BblAalolle-
rocsi (pHAOCOdA, MOAYUAT HCTHHHOE HaCAAKAEHHE OT TAKOH
scrpeu. Hac unrepecyror Barasabt [IraTona ma cTpoenme
Belel, ¥ NOTOMY 5 MpPEeJAAral COBEPIIHTb OYEHb KOPOTEHb-
KYIO M0€3JKY B YAMBHTEAbHbIH «reOMETPUUECKHH MHpP», CO3-
NAHHBIH 3THM (PHAOCOPOM B OAHOM H3 €ro mos3JAHHX H JO-
BOABHO TPYZHbIX COUMHEHHH — B JHaAOre, KOTOPbIH Ha3sbl-
BaeTcs « [ umeit».

B ocuoee Bcero cymero y IlraTona Toxe aexarum ua-
cruubt. Bor cnipocute: «Hey:xean atombi? A kak ke ero na-
MepeHHe cCxeyb BCe COUYHHEHHs «cMmeroulerocsa @uaocopa»
Jemoxpura?» He Toponurecs yausastbes...

Atombt [Jlemokpura u «atombi» [lratoma B npunnune
He HMeAH HHMuero obuwiero apyr c apyrom. Cyaure cammu:
y Jemoxpura 3TO «Becomble, TeAeCHble UYACTHIbI» BPOZE
NEeCYHHOK MAHM 3€peH, M3 KOTOPbIX COCTOSAT BELLECTBA...
Coscem ne To y Ilratona. Ero atombl — npsmoyroabubie
TPEYFOABHUKH — paBHOGeZpeHHble U TaKHe, y KOTOPbIX Ka-
TeT paBeH MOAOBHHE THNOTEeHY3bl... [louemy umenHO onu?
M kak noctpoutp mMHp M3 reomeTpHuyecKHX (HUrYyp?..

[IraTon 6bIA mpekpacHbIM MaTeMaTHKOM. -SHaHHS B STOH
06AaCTH OH CTaBHA TaK BBICOKO, YTO Jarse He NpPHHHMAA
B CBOIO LIKOAY TeX, KTO He ObIA NpPeABapHTEAbHO 3HAKOM
C 9TOH HAayYKOH.

[To Tpaauuumn, ocHoBa MHpa, CO3ZaHHOrO 6OraMH, AOA-
Ha 6biTb HaeaAbHOH. Ecau »xe npeacraButb ee cebe cocTosi-
el U3 MeAb4yaHIIMX TeAel, TO 3TH TEAbUA JOAXKHbI HMETb
MJEaAbHO MPABHABHYIO TEOMETPHYECKYIO (POPMY.

B reomeTpumn e HacuuTbiBaeTCs BCErO MATb NPaBHAbHBIX
MHOTOFPAHHHMKOB: TEeTPasAp, HMMEIOWHUH uYeTbipe TrpaHH,
OKTa3Jlp — C BOCEMbIO TpaHAMH, MKOCasAp, HMEIIIHH ABa-
AUaTbh rpaHeH, XOPOLUIO 3HAKOMBIH BCeM Ky6 C IIECTbiO rpa-
HAMH H JOJEKa’Ap C ABeHazuaTbio rpaHamu. Kaxaas us
rpaHeldl STUX TEA MOKET 6bITb CAOKEHA H3 TPEYTOAbHHKOB.
Hx-1o u B3ar [lraton 3a ochosy.

[locmoTpuTe, kak yA06HO NPEACTABUTb TNpPaBHAbHbIE
MHOTOFPAaHHHKH YaCTHLAMH, U3 KOTOPbIX COCTOAT CTHXHH,
uAH 3aemeHnThl Mupa. Jlapaiite Bcaeg 3a [IaaTonom cumraTh
TeTpasApPbl YaCTHLAMH OTHsl, OKTasApbl — YaCTHLAMH BO3-
Ayxa, MKOCa®Jpbl — YaCTHLAMH BOAbI, a Ky6bl — yacTHUa-
MH 3€MAH.

[lpu sTom wacTHubl Tpex CTHXHH, KOTOpble A€rKO mpe-
BPAIIAIOTCA APYF B Apyra — OTOHb, BO3AYX M BOJZa — OKa-
3bIBAIOTCA COCTABAEHHBIMH M3 OJHHAKOBbIX TPEYTOAbHHKOB.
A 3eMAA, CYIIECTBEHHO OTAHYAIOLIAsACA OT HHX, COCTOHT
M3 Ky6OB — 4YacCTHL COBCEM APYrOro BHJA.

[IrnaToH ouenb HarAsiZHO O6GDBACHAA YYEHHKAM BCE BO3-
MOHble [MPEBPALIEHHsT C MOMOLIbIO YacCTHL-TPEYTOAbHH-
koB. Bor B mMaTymemcsa xaoce aBe uacTHUBI BO3AyX006pas-
HOrO COCTOSIHMSl MAaTePHH HAM ABa OKTasjpa CTHUXHH BO3-
AyXa BCTPEYAIOTCS C OZHOH yYacTHUeH OrHs — TeTPaszpoM.

He MPOCTO BCTpeualoTcsi, a ctaakupatorcs. Hy-ka, nocun-
TalTe: CKOABKO DAEMEHTAPHBbIX TPEYTFOAbHHYKOB Y4acCTBYeT
B TaKOM CTOAKHOBEHHH? Y JBYX OKTasApoB — IO BOCEMb,

ﬂeuu u annapartvl ANXUMUKOB.
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Yacruypt
mrozozpannuka I[laarona.

3HAYHT, B cyMMe — mecTHazuaTb. ¥l y ognoro terpasapa —
ueTbipe. Bcero B cymme nmoayuaercs asaauatp wryk. Ho us
ABaZLATH TpaHedl AErko COCTaBAsETCH OAHH HKOCa’ap, a
5TO — 4YacCTHIIA BOAbI. -3HAYHT, MPH CTOAKHOBEHHH IBYX Ya-
CTHI, BO3AYXa C OZHOH YacTHIeH OrHA JOAMKHA MOAYYaTbCA
oaHa yacTHLa Boabi!

3aoposo, npasaa? He 3a6bisaiite, uro mnpoucxoauro
3TO ABe C AMLIHHM ThICAYHM AeT Haszazg H g0 gopmyant HoyO
YeAOBEYECTBY OBIAO €lue OueHb AAAEKO.

Tax ::xe, xak Boay, IlraTon moayuan u apyrue uac-
THLbI, CBSI3aB BCE CBOH reOMeTpHUYeCKHe MOCTPOEHHS OuYeHb
CTPOTHMH MaTeMaTHYECKMMH COOTHOLIEHHAMH H MpONop-
UHAMH.

Bbl moxkere BO3pasuTb, YTO OroHb, BOAA H BO3AYX Obi-
BaroT pasubie. Oronb, Hanpumep, sipye U Kapye HAH, Ha-
060poT, crabee u He Takol ropsauumil. A Boja MoxkeT 6bITb
coneHas W npecnas. Kak ke Bce 270 pasHoo6pasHe MOAy-
YyaeTcs U3 OJHHX H TeX € TpeyroabHHukoB? Hy u uto ke,
BeAb TPEYrOAbHHUYKH-TO TOK€ MOTYT ObiTb 60OAbLIE HAH
menbiue... Her, Tyt Tak npocro k Ilratony ne noaxo-
naeuubcs.

Toraa eme oaun Bonpoc: «B uem ke oTaHume aTtomos
[Tratona or aemoxputoBckux? EcTb AM npunuunuarbhas
pasHULA B TOM, NPEJACTABAsIeM Mbl ceb6e aTOMbI 3€pHbIILIKA-
MH BPOJ€ KOAIOUEK, C KPIOYKAMH M MEeTeAbKaMH JAAS COeJH-



HEHHsl JAPYr C APYrOM HAM MNAOCKMMH T€OMETPHYECKHMH
purypamu? »

Uro6bl yBHAeTb pasHHLY, NpPHAETCA BCIOMHHTb MaTe-
maTHky. UTo mpeacTaBAsitOT cO60#f reomeTpHuecKHe QHry-
pbl, Bce Boobue? Kakue onu, kak ux onucars? [lpexae sce-
ro, ato ¢urypb uzearbuoie! [Touemy uzearbunie? Quenn
npocto. [lotomy uto Bce oumM mocTpoenbt u3 AuHME. A uTo
takoe AHHUs? Beab aTo BOBCe He Ta AMHHMA, KOTOpYIO MBI
C BaMH 4e€pPTHM HEBEPHOH PYKOH Ha JOCKE MEAOM HAH B TET-
paau aBTopyuxoit. Ha gocke u B TeTpaau, aaxe nposesen-
Hble MO CaMblM AYYIIMM AHHeHKaM, AHHHH HAllH HHKOrja
He 6yayT a6COAIOTHO MPsAMbL. Ay TOACTBIMH OHM 6YAYyT —
MO2K€TE HE COMHEBaTbCA. A UTO Takoe reoMeTpHuecKas AH-
Hus? Y Hee Boob6uie He JOAKHO 6bITb LIHPHHDI, H OHA 06s13a-
Ha 6blTb MPsAMOH, KAK AydY CBeTa B mycTtoTe. BbixoauT, urto
Ato6asi M3 HauyepueHHbIX HAMH (UIyp — DTO He 4TO HHOE,
KaK «MaTepHAAbHbIH 3aMECTHTEAb» HAEAAbHOTO TE€OMETpH-
4eckoro o6bekTa, rpy6asi 4YyBCTBEHHAsl KOMHsl HJAeaAbHOro,
6e3ykopUsHeHHOro o6pasua...

Ho rae uaiitu atu ugearbnbie, 6esykopuanennsie... HMx
HeT U 6bITb He MoxceT Ha semAe. Ho, ¢ apyroit cropomusi,
BeAb LeAasl HayKa, Aa elle Takas MOYTEHHas, KAK MaTeMa-
THKA, TOABKO T€M H 3aHUMAETCs, UTO OMEPUPYET HMEHHO
3TUMHM HJEaAbHbIMH OO6bEeKTaMH.

[Taaton nHemaro Aoman cebe roAOBYy Haj CO3JaBIIHM-
cs npotusopeurem. M B konue koHLOB caeran Tako# BbIBOA:
WZearbHble TF€OMETPHYECKHE OODEKTBI — 3TO HAEH, CYILe-
CTBYIOLIHE TOAbKO Ha He6e. A Bce TO, UTO HAC OKpy2KaeT Ha
3eMA€, €CTb UX rpy60e OTparKeHHE...

Bor kak AoBKO mepeBepHYA OH BCe C HOT Ha TOAOBY.
[Tomorao emy B 3TOM TO, uTO, MO O6IIEMY MHEHHIO MHOTHX
(PHUAOCOPOB TOrO BpEMEHH, Ayma AO POKAEHHs HEAOBEKA
npe6biBaAra kak pas B MmHpe uged. M, okasasmuch na rpy6oit
3eMA€, OHa MOCTOSIHHO C TOCKOH BCMOMHHaAa 06 ocobeH-
HOCTSIX MOKHHYTOrO MJ€aAbHOrO MHPA, B KOTOPOM KOT/Ja-TO
6bira. M3 aTux-TO Mael u coctosiau atombl [TraTona.

Tenepp noHATHO, YTO aBTOPY TaKHUX HAeaAbHBIX ITIpea-
cTaBAeHHUH «Becomble yacTHUbI» JleMOKpUTA AOAMHBI GbIAM
MemaTb Heo6bikHoBeHHo. [lotomy u crapaacsa [laaton sa-
CTaBHTb AIOJieH MO3a6bITh Aaxe UMs «CMEOLLErocs (PUAOCO-
¢pa» — matepuarucra. Ho Takas monbiTka, KoHe4yHO, 6bIAa
ob6peyeHa Ha NpPOBaA.

~
\

Yem zaavwe sxcnepumeHT
OoT Teopuu, TeM oH bauxce
k Hobeaesckoili npemuu.
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I''IABA
BTOPAA

KAK CTATH
BJACTEJIMHOM MUWUPA?

Camble mnepBble yHHBepcHTeTbl B SanazHoit Espone
craru BosHukaTb ewie B X1I Bexe. [Ipouecc ato 6bia aru-
TeAbHbIH U TAxeAblH. Toabko k cepeanne XV cToreTHs Ho-
BbI THN WKOABI 60A€e HAH MeHee 3aBEpIIHA CBOK OpPraHH-
sauuto. Muorga uuraemwnp B onucanusx, uto B cpeaHeBeKo-
BbIX YHHBEPCHTETaX 3aHMMAAMCb B OCHOBHOM 60rocao-
BHeM... Bpaa An sto mnpaBuabHo. ['AaBHBIMM dakyAbTeTa-
MH GOABIIHHCTBA YHUBEPCHTETOB ObIAH IOPHAMYECKHH, Me-
AUUHMHCKMH M apTHCTHYECKHH, CTYZEHTbl KOTOPOrO H3yda-
AM ceMb cBo60aHBIX HcKyccTB . Ml ToAbko B peakux cayuasix
PALOM C IOPHAHYECKHM H MeZAHMKO-apTHCTHUECKHM BO3BHHKaA
60roCAOBCKHH (aKyAbTET.

[Tocrenenno eBponefickHe yHHBEpPCHTETbI CTAHOBSTCS
HeHTpPaMH Hay4yHOH MblcAH. PasBuTHe ropozos M pemecen,
60Ae3HH, XKH3Hb H CMEPTb YeAOBEKa, TOPTOBAs, MyTelle-
cTBHs, 60pbba MamncTea C HMMepHeH — Bce 3TO MOPOAAAND
6eCuUHCAEHHOE YHMCAO BONPOCOB, OTBETbl Ha KOTOpble oblie-
CTBO 2KeAaAO NOAY4YHTb OT ydeHbix. Ml Te uckaru ux B Tpy-
aax gurocopos Jpesneit ['pennn, B pumMckoM H KaHOHH-
YyecKOM NpaBe, HCKaAH OLLIYNbIO, Pa3sBHBas CXOAACTHYECKOE
60rocAOBHEe H aHaTOMMIO, 3aHHMAasCb COCTaBAEHHEM acTpO-

'Cembp cBob6oaubx uckyccts (septem artes libera-
lis). — Y puMAsH Tak Ha3bIBAAHCh 3HAHMA M yMpPaXKHEHHs, AOCTOHHbIE
CBOGOAHOrO YeAOBeKa, B OTAHYHE OT HH3LIHX 3aHATHH, SABAABUIHXCSA yZe-
AoM pabos. B cpeaneBekoBbIX yHHMBepCHTEeTax K ceMH CBOGOAHGLIM HCKYC-
CTBaM OTHOCHAMCb: TpaMMaTHKa, AMaAeKTHKa, PHTOPHKA, apH(pMeTHKa,
reoMeTpHs My3blKa, aCTPOHOMHS.



AOTHYECKHX NpejcKa3aHH# (FOPOCKONOB) M MOMCKaMH (HAO-
CO(PCKOTO KaMHS.

AAXMMHA He BXOAMAA B UHCAO TEOPETHYECKHX AUCLHII-
AMH, KOTOpble NMpenojaBaAHChb B YHHBEPCHTeTaX. JTO 6bIAO
HCKycCTBO npakTudeckoe. Ho uacto npogeccop cpeaneseko-
BOrO0 yHHBEPCHTETAa, OTYHUTAB AEKLHIO Mepej CTYyAEeHTaMH,
BO3BpallaACs AZOMOH M, CKHHYB MaHTHIO, o6AadaAcs B Koxa-
HbIH TNepeJHHK W OTNPABASACA C HacTYyNAeHHEM CyMepek
B Aabopartopuio. Kak npasuro, 3Ty rabopaTopHu IOTHAHCH
B 3a6pOLIEHHBIX JOMaX, PACMOAOXKEHHBIX rie-HHO6YAb Ha OT-
mube, MogaAbiie oT AF06ONBITHbIX rAa3. Bech zenp kasaaucn
OHH MepTBbIMH H MOKHHYTbIMH. AAXHMHS — YepHOEe HCKYC-
cTBO, 6e3 AeMOHOB He oboizembca. A kakHe ke A€MOHbI
MOTYT MOSABASITbCA NPH SPKOM CBeTe AHS?

Ho Bor cmepkaroch. fKusub B cpeanesekoBom ropozae
C HaCTyNAeHHMeM TeMHOTbl 3amupaAra. ¥l Toraa mokunyTbIi
IOM O2MBaA. 3a NAOTHO 3aKPbITHIMH CTaBHSAMH CADBIIUIAACS
CTYK, IIYM MEXOB, U3 TPy6bl HAYHHAA NMOZHUMATbCA K Heby
abiM. DTO aAXMMHMK NPUHMMAaACs 3a PaboTy.

[IraBurach kpacHast Meab B THrie. 3azbixascb OT KO-
BUTBIX MCMAapeHUH, XO35IMH MacTePCKOH moa6pachiBaA B zap-
Koe BapeBo KycoukH 6eaoro metarra. CninaaB Tepsia KpacHOTY

Y
NS\ LA

]
I[
I | aly
i NN
> |

M CTaHOBHACS 6oree 30r0THcTbiM. «CaaBa Bceblmnemy! —
wenTtar o6pajoBaHHbIH aAXMMHK. — [ AaBHble cBoiicTBa
MeJH H OAOBa CMEIIaAHCb M NMPEBPAaTHAMCb B CBOHCTBO 30-
Arota». OH Zaxe He 3aayMblBaACA HaJ TeM, 4TO M3roOTO-
BHUA BCero-HaBcero 6poH3y, ZaBHO H3BeCTHYIO YeAOBEYeCTBY.
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Aaxumuueckas neuvb u

CUMB0/Abl, KOTOPbIMU agenTbl
0603HauaAu c80U TAUHCTBEHHDbIE
cocrasbl.

Hnorga anxumueii sanumaauce
u 6owarvie, 3HATHbIE BEALMONCU.
Ognaxo ux pesyavrar Huuem
He OTAUYAACA OT PE3YAbTATOS
obopsanHblx 6eaHsaKOB.
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Bakarouureabublii 3Tan HusHu
MHOZUX GAXUMUKOS — NbITKU U
CMEpTb OT PYKU HagHOZO
¢eoaana.

ANaboparopus aaxumuxa

co scemu arpubyramu, uTobbt
«KAAUTb, KAAbLUHUPOBATD,
UeauTb, AUCTUAAUPOBATD,
UeMEeHTUPOBATD,
UUTPUHUPOBATH, MAUCPUPOBATD
U NoAUBeEUUBATbL» COCTABbI

8 nouckax 30.07a.

On Bech 6bIA B NpeABKYIIEHHH CAeJYIOIIEro dTana NpeBpa-
wenus: «MoxeT 6bITb, Nonpo6oBaTb PaCTBOPUTb MOAYYEH-
HblH CMAaB B PTYTH, 4TO6bI MOTOM IPH CHABHOM Harpesa-
HHH OH CHOBa BO3POAHACS M3 Hee, HO y:e O6OTalleHHBIM
HOBBIMH 4YYJECHbIMH CBOHCTBAMH «KHBOFO MeTaAAa»?»
U B cauTke mpocToli 6pOH3bBI aAXHMHKY M€pELUIHAOCh BO2K-
NeAeHHOe 30A0TO... Beab cam ApucToTeAb TFOBOPHA, HTO
AAS TipeBpalleHUs TNPOCTbIX METAAAOB B 6AaropoAHble Jo-
CTaTOYHO AMIIb HM3MEHHMTb CBOHCTBa mnepBbix. Kakue ke
cBoiicTBa y MeTaAroB umerotca? Ilpexae Bcero user, motom
TATy4YecTb, KOBKOCTb... M aAxumukm cmemmBaru, pacTBo-
PAAH, KHMISATHAH, NPOKAAMBAaAH, BO3TOHSAAH, PacTHPaAH H
CIAABASIAH BCe, UTO IONajaAOCh HOZL PYKY.

Ho ckoAbko HHM 6HMAHMCD aAXHMMKH, CKOABKO 3€AHH HH
H3BOAHAH, CKOABKO HH MPOHW3HOCHAH CTPAaIIHbIX 3aKAHHa-
HHH, HaAaZHTb MPOH3BOACTBO 30A0Ta He yjaBaAoch. J\uib
BPeEMs OT BpeMeHH MPOHOCHACS CAYX, YTO KOMY-TO H3 CHaCT-
AMBLEB YJAaAOCb TOCAE€ JOATHX HarpeBaHHH, MNAABAEHHH,
KHNAYEeHHH M BO3rOHOK MOAYUYHTb M3 PTYTH HMAH CBHHLA
KPOLUeYHbIH 30A0TOH OCTATOK — KOPOAEK.

Ceftiuac Mbl, KOHeYHO, TIOHMMaeM, YTO MOFAO 3TO MPOH-
30HTH TOABKO B TOM CAydYae, €CAH MepPBOHAYaAbHBIH METaAA
6bIA HeuHCTbIM M coAep:ar B cebe soroTo. Ho B Te roamt
60ABIIHHCTBO AaAXMMHKOB HCKpPEHHE BEpPHAO CAyXaM.

B cpeanue Beka oco6eHHO yCHAHMAAcCh Bepa B TO, 4TO
AAsl IpeBpallleHUs] OAHUX METAAAOB B ZpPYTHe Hy:HO ocoboe
BellleCTBO — «pHAOCOPCKHH KaMeHnb». M BoT Bce 6oabme u
60AblIe aAXHMHUKOB 6blOTCA Haj Npo6AeMOH AOGBITH 3TOT
«MaruCTepUH», UAH «3AHKCHP KHUBHH», HAM «KBHHTICCEH-
LUHIO», KaK Ha3blBaAM OHM TaMHCTBEHHbIH YCKOPHUTEAb B
CBOMX COYHHEHMAX.

Cpean uckaTered (QHAOCOPCKOTO KaMHSI 6bIAO HeMaAo
4eCTHbIX H 6GeCKOPbICTHbIX MPHBEP:KEHIIEB aAXHMHH. DbiAn
Jaxke KpymnHble MbBICAHTEAH, OCTaBHBIIME 3aMeTHbIH CAej
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B HCTOPUHU pa3sHbix Hayk. Ho arxumuueckue onbitel Tpe6oBa-
AM HeMaAbIX cpeacTB. A rae ux 6path? M BoT oTnpasasAca
YECTHbIH, HO BKOHEL PAa30PHUBIUHHCA AaAXHMHK KO JBOPY
3HATHOTO apHCTOKpaTa. eM npHBAeYb CeHbOPa, BEYHO HY K-
zatomierocsi B aeubrax? [loutennbii azent' mpezraraa
nokasaTb CBOe HCKYCCTBO. B yeauHeHHOM MecTe oH pa3sBo-
ZHA OTOHb, HallyCKaA AbIMy, 60pMOTaA 3aKAMHaHHs, CTapa-
SCb TPOU3BECTH BIeYaTAeHHe, a elle AydYlle — HamnyraTb
6yaywero nokposuters. M koraa Becb 3ToT cmekTakAb zo-
CTHraA BepIUHHDbI, XHTPel, He3aMeTHO noabpachiBaA B THreAb
HAH PETOPTY KYCOYeK 30A0Ta, NMPHUNACEHHBbIH 3apaHee, KO-
TOPBIN «O6HAaPyKHBAaA» 10 OKOHYAHHH OMBITA...

MKaaubiii apuctokpar 6bIA cuactams. Emy yxe Buze-
AHCb TOPBI 30A0Ta, H OH PelllaA He CKYNHTbCA Ha CpejCcTBa
AASl HOBBIX OMbBITOB... AAXHMHK NOAyuYaA ZeHbrd, Aabopa-
Toputo u Bpems... Ouenp Hemuoro sBpemenu. Oun sanumMaics
HCCAEJIOBAaHMSAMH, HO MBICAb O NMpHOAHkalOIIelcs pacrnaaTe
npecAesoBara e€ro AHH H HOYH. DpocuTb cBoe AeAro, Kak
MpPaBHAO, MaAO KTO Mor. AAXHMHYECKHe ONbITHI TaK ke, Kak
H Ato6Gble COBpeMeHHble XHMHUYECKHe 9KCIle PHMEHTDI, HACTOAD-
KO YBA€KAaTeAbHbI, YTO TOT, KTO 3a HHX NPHHHUMAACSH, OCTa-
BaACA B MAeHy 3TOrO HCKYCCTBa Ha BClO »kH3Hb. Ho BAra-
ZeTeAbHble CEHbOPbI ObIAH HeTePNEAHBBI, H MOTOMY MaAo
KTO H3 MpPeJCTaBHTEAEH «IOYTEHHOrO0 AaAXHMHYECKOrO HC-
KyCcCTBa» JOKHMBaA A0 CTapOCTH M YMHPAA €CTeCTBEHHOMH
CMepThIO.

"A 4 énT— nocBameHHbIH B TaliHBI KaKOTro-AM60 Y4YeHMA HAH
SIpbIH T0CAEZ0OBAaTEAb €ro, NMpHBepKeHel HAEH.

PACCKA3BIBAIOT, umo eeauuatimeum arxumpron écexr epemer cuumaacs Aavbepm gorn Boavumedm
(1193—1280) no npossanuio Aavbepm Beauruii.

On poduacs ¢ lllgabuu — neborbULOM 10H#HOZEPMAHCKOM 2epYo2CmEe, KOMOPOE HenpepbléHo Haxoduaoch
6 camom yenwmpe Ounacmuveckur crnopoé u 60puobl OecuucieHHbIE Hemeykux EKypgropcmos, zpadios u
umnepamopos.

Kax u ecaxuii omnpoick 6aazopodnoti hamuauu, Aavoepm gon Boavutmedm npednasnanancs das eoen-
KOl Kapbepbl, UL auws caaboe meaocaoreHue 3aCMasUL0 €20 CMeHUmb MyHOUP HA Cymany.

Yoeoueuwucy 6 nenpuzodnocmu colna k «eduncmeennomy deay, docmoiinomy apucmorpamar, KAk Ha3vl-
8as0cy mozda eoenroe pemecao, omey omnpagua e2o 6 Hmaauto ywumocsa. Ima cmpana caviaa «Mekrois
fozocaosusn u yrernocmu rpucmuanckozo mupe. B omauwue om neeewecmeennoii I'epmanuu ¢ Hmaauu
yue ¢ X11 eexe cyupecmeosana 00601610 2ycman cems coboprbrx u mowacmetpckux wkoa. lloumu odnoepe-
menno co cmapetiwun ¢ Eepone Boaonckum y p mom, vt oc ynueepcumem ¢ Ilapuce.

Mnozo nem npoees mo10doi we 8 ( x pasnbrx yuebnvixr saeedenuii. Tozda 6eds ne Gblao edunbix
WEOALHBLE NPOZPAMM, PACCHUMAHHBLE, CKA}teM, Ha 60cemb uau desams aem. Kamdas wroaa yuuaa no-
ceoemy... Ho 6 ronye ronyos ece rozda-nubyds romwaemcs. Okonunacs nepuod yuebor u y Aavbepma
Boabwmedmcrozo. On ecmynua 6 monaweckuii opder GOMUHUEGHYES U NO PACROPANCEHUIO OPIEHCKO20
Hauaascmea omnpaguacs 6 I'epmanuio yuums mecmmuoe dyxoeencnieo ecemy mony, wemy 0o mozo ywuau e2o:
wumams, nUCAMb W MbLCAUNLS...

Aavbepm Boavwmedmckuii 6via ouens oOp HbLM Yed m dan ceoezo eépemenu. On c80600rH0
Yuman no-aamblHu U no-zpewecku, pasbupan apabckue u dpesneespelickue mercmor. OH nonumar moax
6 aexapcmear, aewun, npedckassigan cydvby. 3a c60u OGWILPHbIE NO3HAHUAL UL 6CECIMOPOHHION 00pa3osan-
HOCMb O NOAYHUA 0N COBPEMEHHUKOE NovemHbll mumya ¥ nueepcaashozo JJokmopa u cmaa Ha3bl6ambCs
Aavbepmyc Maznyc, umo osnawaro — Aavbepm Beauruii. Caasa e20 6btaa cmoas éeaura, umo llapunccrui
YHueepcumem npuzaacus e2o npogieccopom na Kagedpy 6ozocaosun. Ho ewe zpomue, wem npusnanue yueno-
20, zpemeaa ezo wepHasn caa6a Koadyna u wapodes.

IIpu ecex obwuprvixr nosnanuax 6 6ozocaosuu u guaocouu 6viaa y Aavbepma cmpacms — arrumus.
Cpedu nemeyruxr mpicaumeneil PA3HLLE ANOL MOHHO 3AMEMUMb MAZY K MUCIMUKE, E YeMYy-mo 8b1x00aujemy
3a npedeavt pazyma, 3a cmpozue pamku dozmbt, Komopot onu cayicuau. Tar 6via0 6 cpednue eexa, mak 66120
U 3HAYUMEAbHO no3ice.
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06 Aavbepme Beaurkom coxpanuaace aezenda, 6ydmo on odur u3 nemuozuxr o0b.aadar maiinoi gurocofp-
ckozo kamna. Bydmo ¢ nomowpio amozo 60oaute6rozo cpedcmea o He MoabKko Jo6bLEA.L 304010 U3 NPOCMBLE
Memaanoe, HO U3AENUEAL Heu3AeHuMbLE U 6036 paujat moaodocms cmapyan. H3 30abt coxcncernrnozo depesa on
Moz occmanogums pacmerue. A kKozda emy Hyxcer Gbla 8epHbLI CAY2A, OH CMEWLULEA OOHOMY eMYy U3BECmIHble
3e4b1, KURANMILA UX, RPOU3HOCUA 3AKAUHAHUR — U 6 CMEKAKKOL pemopme, KOHeuHo He 6e3 yuacmus 0baeo-
Aa, CURME3UPOBAACA (2OMYHKYAIOCY — UCKYCCMIBEHNbLY Heno6evek...

J dbt u anexdomsr ecezda zoeopam o nonyasaprocmu ueaosexa. H ece-maku, necmomps na caagy,
HeCMOMPA Ha GHYWAeMbLI OKPYHAIOWUM CIPAT U noumenue, umenno Aavbepmy Beauromy npunadaexcam
2opbEue caosa 06 yuacrmu aazumura: «Ecau mor umen necuacmeoe sotimu 6 odupecmeo seavmosic, onu He nepe-
cmanym mepsamb mebs eonpocamu: « Hy, macmep, kax udem deno? Koz0a naxoney mbt noaywum nopadounstii
pesyavmam?» H, ¢ nemepnenuu doxudasce Kowya onsimos, onu 6ydym pyzamb mebds MouLeHHUKOM, He200A-
eM U nocmaepaomcs npuLuRLms mebe 6Ce603MONCHbLE HENPUAMKOCIMU, UL, eCAL ORbUM Y Meba He ablildem, onu
obpamam na mebsa écio cuay ceoezo bewencmea. Ecau xe, naobopom, mer 6ydeuts umems ycner, onu 3adep-
Ham mebs 6 6eMHOM nAEHY, WNoGbl Mbl 6eUHO PaGOMan 6 UT nOasL3Y».

MO3TUYECKAA Hemuorum nosxe Aab6epra DBoabmrteackoro :xuar B
IHIUKJIONEIUA Anraun B X1V Beke Beceaniit ueroBek mo umenu JAxedpppn
AJXNMHUN UYocep. Bria on chinom BuHOTOprosua. Boratwiit orey npu-

CTPOMA €ero CHauaAa mazeM NpH Asope, a notom Jxeddpu
cTaA opyeHoceM Kopoass Dayapaa | pervero. Kopoap aro-
6un Beceroro napus. M xoraa Bo Bpems moxoaa so (Dpan-
LHIO TOT NMOMAaA B NAEH, AOGPBIH KOPOAb BBIKYNHA CBOETO
Opy2xeHOCla, OTAAB 3a Hero He MeHee Aro6umoro kousa. OT-
HbiHe o6s3aHHOCTbIO [:keddpHu 6biA0 pa3BAEKATb €e BEAH-
4eCcTBO KOPOAEBY B NMepPHOAbI CKyKH. B aTolt aorxuoctn Ho-
cep O6HapyKHA HesaypsiAHbIH mNosTHueckHil TaraHT. [lo-
CTeMeHHO ero pacckasbl 6bIAH cob6paHbl B CGOPHHKH H CTaAH
JAOCTYNHbI He TOABKO CKyuaiouleH koporeBe. B oaHoit us
cBoux KHur «KeHTepbepuiickue pacckasbl» OH OMHCAaA CAy-
ry KaHOHHKa, 3aHMMAIOLIErocss aAXHMHeH, U 3aCTaBHA TOTO
pacckasaTb BCIO NMpaBAY O 6ECNIAOAHOCTH HCKaHHH H MOIIEH-
HH4YeCTBaX CBOEro XO3sHHa.

51 npuseay He60oAbWIOH OTPHIBOK M3 3TOr0 MOBECTBO-
BaHHA.

Mb! THreAb KaAMM ZeHb M HOYb, PETOPTY,
A TaM, rasaMib, Hall CMAAB OMATb HH K YepTy.
U BoT onsaTtbh a0 cBeTa KaAbUHMHHPYH,
[Noacseuusaii, uean U AUCTHAAHPYH.
CxBO3b TAHMHY, MeA, a TO M CKBO3b 6eAOK,
CxBo3b coab, 6ypy, noTall, 301y, NeECOK,
CxBo3b pearbrap, BOLLEHYIO XOACTHHY
H ¢ Borocamu cMmewaHHyo rauny,
CxBo3b pasHblil YyroAb, BOCK, CyXoil HaBO3;
[loamewnsait ceautpy, kymnopoc,
CypbMy H CypHK, Cepy M MbIUIbSK,
HiAb Bunubli kaMenb, 6ypbill 2xeAesHSK,
Hab cnaaBbl Becsikue, koaryaaTsi,
Koropbie metaaramu 6oratoi.
Kak 6yaTo aero M x koHUy moaxoaurT,
Cwmecb sawmnut, 3a6yibkaeT, 3a6poauT —
Toraa memaii, 6oaTalt 1 ueMeHTHPYi
H cepe6pom coctaBbl uMTpHHMPYIA.
A BbinAaBuwb, Hcnpobyemb — M BOT
B urore HoBblit mpunumK pacxoa.



Ewe ckaxy, uTo cywecTsyioT B Mupe
Cemb TBepAbIX TeA, AeTy4MX e HeTbipe.
Xo3AMH MO Tak 4aCTO MX TBEpPAHA,

Uro HakoHel M s MX 3ay4HA.

NeTyune — MblIbSK, PTYTb, Tak:ke cepa
H nawarteipp. Mnas tBepabix mepa

H 3mak uHo#: y 3raTa — coAHLa 3HaK,
Y cepe6pa — AyHbl ywep6HbIH 3HaK;
Kereso — Mapc, Mepxypuit — ato pryTp
(Ou u B MeTarAre xo4eT O6MaHYTb),
Catypn — caunewn, a oroso — IOmnurep,
U meab — Benepa. Cotnu koa6 s BbiTep,
M xotb 6b1 3epHbIIKO 0OAHO Ha ABe,
XoTb oT6AeCK COAHEUHDBIH yBHAETb MHe.

U kro BBAzarca B Hawe pemecaro,
Tomy xonen. C coboio yHecro
Ono 6oraTcTB M xHM3HeH OueHb MHOrO.
B Hem k pasopeHblo BepHas aopora.
M kTo 6esymcTBO xOueT mposBUT,
[Myckait HauHeT OH 30A0TO BapHTb.

Hy, absasoa ¢ uum! Eme xouy cxasats,
Uro HUrOCOPCKHH KaMeHb 406bIBaTh
CrpeMumcs Bce, a 3TOT 3AMKCHP
[Tomor 6b1 Ham mepeBepHYTb Becb MHp.

Ho aero B ToM, uTo ckoAbko Mbl HH 6GbeMcs
(Mnoit pas kamercs, uto HazopBeMcs),
A saukcupa B koAGax HeT cAeza...

[lo samaxy, mo uumenckol ozexzae
Y3unaere arxumuka Bbl mpexze,
Yem croso morsut. Ecan xe ux cnpocsar,
SBauem OHM TaKHe TPAMKH HOCAT,
Onu ToTyac BaM Ha yXo 3allenyyT,
Yro Tak cekpeT OHH COKPOIOT Kpemue
H uto, Mo, ecan 6 ux noacreperau,
Oun 6b1 1 xu3HM He y6eperaw.
Tak u aypauat pasubix npocTakos.

3x, BCIOMHHTb TOIIHO, YTO M caM TaKkos!'

B sTomM He6oAbmOM OTPbIBKE — Leras SHLUHKAOMEAMS
aAXMMHH. 3Zech NePeYHCAAIOTCH MHOTHE H3BECTHble B Te
BpeMeHa BellecTBa M mnpouecchl. Hanpumep: kaabumumpo-
BaHHe — NPOKaAHBaHHEe Ha MeJA€HHOM OTHe C MOAAYBaHH-
eM BO3JyXa, LleMeHTHPOBaHHE — CrylueHHe ¢ NpubaBAeHH-
€M BsKYIUEero BellleCTBa, LHTPHUHHPOBaHHE — IOKEATEHHE
CnAaBa, KOTOpOe IOKa3blBaAO, YTO INPOLECC MNPeBpalleHHs
MOAXOAHT K KOHLY.

Mano-niomary arXMMHKH OTHasAMCb HaiiTH QuHAOCOD-
CKHil KaMeHb M O6PaTHAMCb K APYTHM TEOPHSAM, KOTOpPbIE
NOMOTAH 6bl HM COCTaBHTb pelenT MoAyueHHsa soroTa. Oa-
HOBPEMEHHO C YMeHbIIEHHEeM HHTepeca K (PHAOCOPCKOMY
KaMHIO NMajaA H aBTOPHTET apucroTereBckux ctuxuit. Ouu

' Mepesoa M. Kawkunua.

Pyxa ¢punrocopos —
TYMaHHbLU cumsoa,
NPUKPvIBABWIULL HUWETY
aAXUMUU KaK HayKu.
Boavwoii nasey c xopowoii
U AYHOU — CUMBOA CEAUTPOBIL.
Ykasareavnviil nasrey —
CUMBOA Xene3HO10 KYynopoca.
Cpeanuii narey —

CUMBOA HAWATHIPS.
Beavimannniii ¢ gponapem —
CUMBOA KBACYUOS.

Musuney ¢ karouom —
CUMBOA NPOCTOU KYXOHHOI
coau. Puiba 8 orne —

pTYTL 8 Cepe —
nepsoucTOUHUK BCeX 8UL0B
sewecTs.

ATPOXUMUSA —
HNCKYCCTBO
INIPUTOTOBJIEHUA
JIEKAPCTB
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@uaunn Aypeoa Teogpacr
Bombacr ¢on orenieiin —
camblii yausutenvHolii 8pau
u aaxumux XVI sexa.

Cam cebsa o Hasbigan
Ilapayeavcon,

a 8paiu U 3aBUCTHUKU
CUUTAAU €20 HeBeXCAOi,
3a4upoll u AY3NAHTOM.

HMKAaK He TNOMOTaAM OGDBACHHTb, HalpHMep, NPOHCXOKAe-
HMe M M3MeHeHHe lIBETa METaAAOB, HX OAeCK, KOBKOCTb.
A Beap MMeHHO MeTaAAbl GbIAH T€M LIEHTPOM, Ha KOTOPOM
COCpel0TaYHBAAOCh OCHOBHOE BHMMaHHe aAXHMHH.

M3 mHOrouncAeHHbIX ONBITOB 6BIAO M3BECTHO, UYTO 6OAD-
IIMHCTBO METAaAAOB OTAHYHO PAcTBOPAETCA B PTYTH, a CTOH-
A0 MacTepy Npu6aBHTb K paclAaBy 4yTb NoGOAblIe cepbl,
KaK OHa TYT e 2KaZHO COEAHHAAACh C METAAAOM, MEHss
€ro LBeT.

PTyTb-MepKypHil — MaTb BCEX METaAAOB, FOBOPHAH aA-
XHMHKH, a cepa-cCyAbdyp — Hux oTeu. Ho nouemy :xe He yaa-
eTcs npeBPaTHTb PTyTb B 30A0To? MozkeT, npuuMHa Bcex
HeyJZay A€KHT B MPHPOAHbIX CBOHCTBaX PTYTH, HeyCTOHYH-
BOH K OTHIO H MOTOMY Hecnoco6HOH K saTBepaeBaHHI0? HTo
6b1 eme a06aBuTb K Heil? M aaxumuku BBOAAT TpeTBIO CO-
CTaBHYIO YacTb OCHOB MeTaAAOB — coAb! YTBepamaracp Ho-
Basg TEOPHs, COTAACHO KOTOPOH MeTaAAbl GbIAH O6bABAEHDI
OKOHYaTEADHO CAOMKHBIMH BELIECTBAMH, COCTOSLLMMH H3
PTYyTH — CHMBOAAQ METaAAMYHOCTH, CEPbl — CHMBOAA TOPIO-
4eCTH M COAH — CHMBOAA PacTBOPUMOCTH. BpeseHue Ho-
BOrO KOMIIOHEHTa JOAKHO ObIAO pemIUTb npobaeMy Mpe-
BpAIEHHS METaAAOB B 30A0TO.

Ho 8 XVI Beke coAHuLe aAXHMHH yke KAOHHAOCH K 3a-
kaTy. Mo2Ho, KOHeuHO, TOBOPHTb 06 OMbITE, KOTOPBIH MPH-
06peA0 UeAOBeuecTBO B aAXMMHYeCKHX 3Kcnepumentax. Ho
NpaBo ke, Pe3yAbTaThbl, Ha AOCTHKEHHE KOTOPbIX YIIAH CTO-
AeTHs, 6bIAH CAHIIKOM HHYTOXSHBL...

B XVI Beke na nHe60ockAoHe 3amagHON HayKH MexKay aA-
XHMHEeH M MeJMIHHOH BO3HHKaeT HoBas d¢urypa: Ilapa-
LeAbC — YAHBHTEAbHbIH Bpau M aAXHMHK, XHPYPT, 3aaupa
H AYSASHT, OAMHAKOBO XOPOLIO BAAZJEHOIUMH KaK AaHLETOM,
tak M wmnaroit. Hactosamee ero uma 6biro Teodpact Bom-
6act o [orenxeiim (1493—1541).

«Hacrosaman ueab xumMuu 3akAlouaeTcs He B H3LOTOBAE-
HMHM 30A0Ta, a B NMPHTOTOBAEHHH AekapcTB!» — aTH caoBa
onpeseAHAH :xH3HeHHOe kpeao Ilapameabca. On crar ocHo-
BaTeAeM HOBOH HayKH — HeT, MOKaAyH, ToKe ellle He HayKH,
a 1MoKa TOAbBKO HCKYCCTBa ATPOXHMHH — MPHUrOTOBAEHHSA Ae-
KapcTB M MpPHMEHEHHS XHMHYECKHX BeLleCTB B MeZJMLHHE.

Bo Il Bexe nameit spbr rpeueckmuit Bpau Krasaumit [a-
AEH yUYHA, YTO YEAOBEK COCTOHT M3 TeX K€ HeTblpeX CTHXHMH
ApucToTersn, Kak M Bce OCTaibHble TeAa Ha 3eMmae. llpu
3TOM B 3J0POBOM OPraHM3Me BCE€ AOANKHO 6bIAO HaXOAMTb-
csa B paBHoBecuH. Ho cTouro 3ToMy paBHOBecHIO HapyIIMTb-
csl, KaK YeAOBEK TYT e 3a60AeBaA.

Ms rtakmx npeactaBrenmii cam co6oil HampaluMBaAcs
H MeTOJ Ae4EHHsA: Mperkje BCEr0 y3HAaTb, 3a CYET Yero Pab-
HOBecHe OKa3aAOCb HapyIIEHHbIM, a MOTOM, A06aBAsA He-
ZOCTalollee MAH H3rOHAS M3AHILHE HaKOMHBLIeecs, BEPHYTb
yeroBeka B NperxkHee cocTosinue. Mertoa npoctoH, y6eau-
TEAbHbIH H OYeHb MOXO:KHH Ha OOLIMH NMPUHUHN aAXHMHYe-
CKOH MPaKTHKH.

C Tex mop mpomA0 MHOrO AeT, HO BPayH CTPOTO CAEAO-
BaAM ykasauuaM [aaena.
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BTopbiM HenpepexkaeMblM aBTOPHUTETOM B MeZAMILHHE ObIA
Asunenna — A6y Aau  Xyceitn H6u-A6zarrax H6n-
Xacan M6u-Aru M6u-Cuna, BeAukuit Tazxukckuit @uAro-
cod ¥ MOST, NPUABOPHBbIH Bpay H Jaxie BH3MPb dMHpa Xa-
MazaHa...

PACCKA3BIBAIOT, umo kozda llapayensca, evtaewnswezo 00nozo 60zava, npuzaacuan 3anams Kagedpy
meduyunst ¢ Bazeavckom ynueepcumeme, on Ha nepeol Je AeKyull neped 2aa3amu U3YMAEHKbLE cydenmos
cawcez conunenus lanena u Asuyennst u 3aaeua, umo dasce 3a6A3Ku e2o bauwmaros naiom boavute, wemn smu
dpesHue MOKPOMHUKU...

0 wusnu llapayeasca ocmanocy ¢ ucmopuu Goavute nezend, wem npasdvr. O0nu ymeepicdaan, wmo on MHo-
20 yuuacs meduyuHre u aITUMUL Y C60€20 OIMYa, @ 3ameM Y 3HAMEHUMbLY YepHOKHILKHUKO0S. [Ipyzue nacmau-
eaau, umo Ilapayeasc neyu.

Cropee 6cezo y Hezo Oelicmeumenbho He 0bLio cucmemamuveckozo obpaszoeanusn. On eecoma dypro
3HAA AAMBIKL — A3LIKE HAYKU U 0PUYUAIbHO20 3HAKUA MOl Inoxu. A pacckassiéas o ceour nymeuLecmeusx
no Espone enaoms do Dunasnduu u Janaanduu, o noesdxe ¢ Poccuio u o naerenuu ezo mamapamu,
o Typyuu u Agpure, koe-umo Teogipacm Bombacm naseprsara npeyeeaunnsar. On pacckasvigéar, Hanpumep,
wmo cruckax cebe caasy aanyemon é Jlondone u noaywua cexpem guaocogckozo Kamua 6 Koncmanmu-
Honoae, u wmo ¢ Cmokzoabme cmapbie 6edbMbl nosedasu emy MaliKbl RPUZONMOGACHUA NUMbA OAA USLELEHUA
pan, u wmo 6 waute sieca ezo wnazu, nO0aPeHHOL HeMeYKUM na1awom, sueem 0yx Azom, komopsii nocsiaaemn
emy edoxnosenue.

Cpean snakombix [lapaueanca 6biro0 6oAblle IHPIOAD-
HHKOB M CO6auybHX CTPUTYHOB, 4eM BpaueH; LpiraH U MaAa-
yelt 6oablue, yem antekapei. Ho ou aeitcteuteAbHO Tak BHp-
TYO3HO BAaJEeA XMPYPrHYECKHM AAHLETOM U CTOAb MCKYCHO
COCTaBASIA A€KapCTBa, YTO CAABa €ro, HECMOTPsI HAa SIPOCTb H
COMPOTHBAEHHE BCEH KOPMOPAUHH Bpayed M anTekapeH, poc-
Aa upesBbiyaliHo 6bicTpo. OH MHA BHHO M CKaHZAAHA
B XapueBHsX, APaACs Ha AYDASIX M AraiA He 3aAyMbIBasicb,
pacckasbiBasi 0 CBOMX noxo:xzeHusx. Ho on reuur u obaer-
uyaa crpazanus. OH BbireuHBaA TeX, KOro HaZyTble CHeCbIO
Bpaud npurosapuBaiu K cmepTH. C AaHLETOM B Z0pPOKHOM
CYMKe, cO 1INarod Ha 60Ky, B APaHOM KaM30Ae CTPaHCTBO-
BaA OH MO CBeTy, yawe Ge3s rpomla B KapmaHe.

[Tapaueabc MHOro 3aHHMMaACS XMMHMYECKHMMH OIbITaMH.
On cocTaBAsIA AeKapCTBa, SKCIEPHUMEHTHPOBAA H JAHKTOBAaA
pe3yAbTaTbhl CEKPETaplo, KOTOPbIH 3alHCbIBaA HX H MePeBO-
ZuA Ha AaTbiHb. MHOrHe M3 ero MbicAeH 6bIAM HepeBpaHb
NpH MepeBoJZe, a NMOTOM ellle Pa3 MCMOPYEHbl BpParamH.

UYenrosek, cuutar [lapauerbc, o6pasosan ayxom, aymok
u Terom. Hapymenue BsaumHOro paBHoBecHs rAaBHBIX dAe-
MEHTOB BeJeT K 6oae3HH.

Ecan B opranusme us6biTOk cepbl, TO 4eAoBeK 3aboAe-
BaeT AHX0paAKoH UAH uymoH. [lpu us6niTke pTyTH HacTyna-
eT napaauy. A cauumkom 60AblIoe 06HAHE COAeH BbI3bIBaeT
PacCTPOHCTBO KEAYAKAa H BOAAHKY. 3azaya Bpaua — BblsC-
HUTb OTHOLUIEHHE Me:AY OCHOBHbIMH DAEMEHTAaMH B TEAE
60ABHOIO M BOCCTAHOBHTb MX paBHOBECHE.

[Tapaueabca 06BUHAAM B TOM, YTO «OH MPEBPATHA 2KH-
Bble TeAa B XHMHYeCcKHe AabopaTopuu, rZe pasAHYHblE Op-
raHbl, MOZO6HO MepPeroHHbIM Ky6aM, neyam, peTopTam, peak-

1
THBaM aCTBOPAIOT, MallepH T BO3TOHSAKT MNHTATEAb-
» P p ! uepupy ’ Myapocre ecte goub onvira.

1 .
Ma uepauyHsa-— pasMayuBaHHe. Aeonapao aa Bunun



Bhyrpennuii sua crapunroil
anteku 8 Hiopubepze.

HAYAJIO
TEXHUYECKON
XUMnu

uble BemectBa. OH npuayMaA HeKOTOPOro poja Hay4HYIO
MHpOAOTHIO». lak mHcaA (PaHUY3CKHH HCTOPHK HayKH
A. Murbe B cepeaune npowmroro Beka. Ceroans mbl 6bl cka-
saan, uto [lapaueabc MoazerHpoBan HHTepecyIOIUIHe €ro
npoueccoi. Ero xumuueckas MojeAb xH3HeZAesATEABHOCTH

opraHusma 6bira rpy6ol, HO MaTepHaAHCTHUECKOH H mpo-
IPECCHUBHOH JAsl CBOEH 3MOXH.

COKAAEHHIO, CHOKOHHBIH YHHUBEPCHTETCKHH MePHOA
KH3HH 9TOr0 yZAMBHTEABHOIO YeAOBEKa MPOJOAKAACA He-
aoaro. Bckope emy npumnroce 6exatp us Daseas, u on
CHOBa HayaA KH3Hb CTpPaHHHMKa. B KOHIle KOHIIOB, TOHHMbIH
OTOBCIOAY, OH ymep B GeaHoctH. [lo oanum azamHBIM —
CBoe#l CMepPTbIO, N0 APYTHM — OTPAaBAEHHBIH Bparam.

Kouneuno, arpoxumuku XV u XVI Bexos 6biam ewe
O4YeHb GAM3KM 1O CBOMM B3TASiZaM K aAXHMHKaM H [ anre-
uy. Ho B XVI—XVII pexax nauunaet odpopMAaTbca Ho-
Basi XHMHsA — TexHHueckasa. K aToMy Bpemennm B pasubIx
CTpaHaX y»e HaCTOAbKO YCAOMHHAOCb TPOU3BOJACTBO pas-
AMYHBIX H3JeAHH, TPe6YIOIIMX XHMHUYECKOH TEXHOAOTHH,
4TO YCTHbIX CEKPETOB H NMpaBHA CTaAo He xBaTaTb. | loHazo-
6HAHCh OTMHCAHHS — MPEeAKH TEXHOAOTHYECKHX KapT Halueil



MeXxaHH3HpPOBaHHOH »moxH. PacnpocTpaHeHHIO TakHX OINH-
CaHUH crnoco6CTBOBaro H3006peTeHHE KHUromeyaTaHHA.

B Temubix 3arax 6u6AMOTEK, TaM, rae xpaHAaTca Haubo-
Aee peiKHe KHHUTH, MHe He pa3 yJaBaAOCb, MOCAe JOATHX
MNOUCKOB, BBIYAMTb KaKOH-HHOGYZb CTapHHHBIH (OAHAHT B

NOTPeCcKaBIIEMCS KOKaHOM MepenAeTe C MeAHbIMH 3acTex-
KaMH M C JAAMHHBIM-TIpEAAHHHbIM Ha3BaHHeM. Y IHBHUTEAb-
Hble TPaBIOPbI, MPbITalOWIMI OT PyYHOro Ha6opa TEKCT W Aa-
Ta BBIMYCKa KHHMIH, HabpaHHas AQaTHHCKHMH UH(pPaMH, BOC-
€O3/laBaAM HEMOBTOPHMbIH apoMaT BpEMEHH...

BoT, nanpumep, counHeHHe aAXHMHKa, a MOTOM AHPEK-
Topa MoneTHoro aBopa, usriansoro us Cpenbl 3a MolueH-
HuuecTBa, Bannouuo Bupunryuuo (1480—1539). Ero aecato
KHUT, 06beauHsIole B cebe Bce 06AaCTH TEXHHKH, CBs3aH-
Hble C MCIIOAb30BaHHEM OTHA M HasBaHHble motomy «Ilupo-
TexHHel», 6bIAM BriepBbie HaneuaTaHbl B Beneyuu B 1540 ro-
ay. DTO HacCTOAIAS SHUMKAONEAHS «OTHEHHOH XHMHH».
[Tpuuem sHUMKAONMEAMS, HaMHCaHHAasf SCHBIM M JOCTYNHBIM
B OTAHYHE OT AAXHMHYECKMX TPAKTaTOB S3bIKOM.

BoT nBeHaauaTb KHHMr 3HaMeHHTOro Bpaya, (PH3HOAOra,
MuHeparora M Metaaaypra [eoprus Arpukornt (1494—
1555) «O ropuom Aere M MeTaAAypruu».

BoT KHMra AereHZapHOro Y4YeHOro H YePHOKHHKHHKA
Axosanun Batructor Jeara [Topra (1537—1615) «Hary-
paibHas Marusi», OHa COZePKHT He TOABKO NpaKTHYECKHeE
CBeJleHHsI MO XMMHH CBOEro BPEMEHHM, HO M Maccy ApPYTHX

Aaxumux y 20MawHez0 ouaza
(no 2pasrope
Iurepa Bpeiizeasn,

XV I sex).
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CTyACHTbl cpeagHeBeK08020
yHusepcurera.

TEXHOAOTHYECKHX pelleNITOB M COBETOB, BKAIOYas CHOCOOBI
NOAJEAKHM JAParoleHHbIX KaMHEH...

f paccmaTpuBan TpakTaThl O rOH4apHOM HCKYCCTBE H
06 HMCKycCTBe KpalleHHsi TKaHeH, 06 HCKYCCTBE CTeKAoZe-
AaHHMA M 06 H3roToBAeHMHM KepaMukH. Bce aTo 6piau ewe
uckyccrea. Ho ocraBaroch coBcem HeMHOro BpemeHH, UTO-
6b1 GOABIIMHCTBO H3 HHMX Mo TpebOBaHHIO pa3BHBAIOLLHMXCA
MPOMBICAOB NPEBPATHAHCH B OTPAaCAH HayKH.

Texnuueckas xumus u papmaueBTHKa TpeGOBaAH SACHO-
cTH, Tpe6oBaAH, YTO6GBI MO €AHWHOMY peLeNnTy KaxKAbIH pas
MOAYYaAOCh OZHO U To ke BemlecTBo. V1 uTo6bl HHKakux
yyzec...

Koneuno, arxumus u sTpoxumus cnoco6CTBOBaAM Ha-
KOMAEHHIO BaKHbIX MPAaKTHYECKHUX CBeJeHHUH, 6e3 KOTOPDIX,
Mo2keT ObITb, H HEBO3MO2KHO ObIAO pOKAEHHE HaYKH — XH-
mun. Ho onu e Bo3BeAn Ha ee nyTH u Hemaro nperpag. Aa-
XMMHsI HCXOAMAA MPOCTO H3 HENMPAaBHUAbHBIX HJAEH, a ATPO-
XMMHS O4YeHb YK Cy2KaAa [OAe HCCAeJOBaHHH...

[raBHOM mpobremol HapoxkzAarolleficsi TEXHOAOTHH TeX-
HHYECKOH XHMMH CTaA BOMPOC O COCTAaBE TEA.

B aaxumun Bce zerarocp Ha raas. MckyccrBo — nuuero
He monuilellb. B XuMHu-HayKe Bce AOAKHO 6GbIAO B3BELLH-
BaThCH.

[lepBble 3aKOHOMEPHOCTH B MHpe XHMHUYECKHX MpeBpa-
IeHHH MO3BOAMAH 3aMETUTb Becbl. BBoAHTb MX HauaAM elue
apabol.

Ho y arxumukoB peako OAHWH M TOT € ONBIT MOAY-
YaAcsi XOTsi Obl ABazKAbl C OJAMHAKOBBIMH pe3yAbTaTaMH.
Kaxapiit utor csoeét pa6oTbl OHH CUMTAAH YyAOM, H 3aKAH-
HaHUS B HX JesITEAbBHOCTH HrpaAM POAb HHYYTb He MeHb-
IIyl0, YeM XHMHUYeCKHe BellleCTBa M 3arajoYHble peLeNTbl.

Ho xax Toabko B mpakTHky pa6oTbl 6biA0 BBeJeHO IO-
HATHE O TOYHOM KOAHYECTBe BellleCTBa, Cpasy ke MHCTHUe-
CKMH TyMaH CTaA TasiTh.

Kakue aemonbl Bblaep:xaT KOHKYPEHLHIO C TOYHBIM
B3BelllMBaHHEM H pacieTaMH

Hnoraa ropopsaT: nepuos aAXxumuH 6bIA BpeMeHEM CIIAOLI-
HbIX OIIH6OK, MOXOH 6AYxkAaHHA B MOTEMKAaX H BbIXOJOB
Ha AO2KHble Tpombl. | PyAHO CHOPHTb C TaKHM KaTeropuue-
CKHM YTBep2KAeHHEeM, NMaMATYs, YTO Aax<e OCHOBHas PYKOBO-
Asllas MAes NpeBpallaeMOCTH METAAAOB APYT B Apyra 6bira
B KopHe HenpaBuAbHOH. Ho ecTb B apeBHelt Mudororun
AereHaa, BKAlOUeHHas B 6ubaeiickuit ceoa, o Cayre — nep-
BOM Liape H3PaHAbCKOM.

B meii pacckasbiBaercs, kak mpoctoii ckotosoa Caya
OTNPaBHACS HCKaTb NMPOMABIIMX OCAHL H3 CTaja CBOEro oOT-
1a, KaK BCTPETHA OH MHOTO AIOJ€H H KaK, OHPaBHBIUKCH Ha-
poay, 6biA n3bpaH HapeM... |aK, rOBOPAT, MOLIEALIH HC-
katb osen, Hamea Caya mapcTBo.

He xaxerca aum Bam, uTo 3Ta 6ubAelickas AereHza TNoa-
XOAHT U AASl OUeHKH poAH arxumuu? Beabp aarxumuku Toxe
HCKaAH: KTO 30A0TO, KTO (PMAOCO(PCKHH KaMeHb, a HAXOAHAH
3HaHHSA, HOBble BellleCTBAa H 3aKOHbl XHMHUYECKHX COeJH-
HEHHH...



B 1660 roay dpanuyackuit xumuxk Huxora Negesp
(1616—1669) uagaer ceoit « T pakTaT 0 XUMHH», B KOTOPOM
MHIIET, YTO BCE Te€Aa COCTABAEHbI H3 ()AETMbl HAH BOJAbI, AY-
Xa HAH PTYTH, cepbl HAH MacAa, COAM MAM 3eMAH. Fmenno
3T 9AeMeHTbl J\eleBp MpeaAaraA CUHTaThb MPOCTHIMH TeAa-
mu. A nouemy umenno atn? Kaxabiit ysaxkaromuii ce6s xu-
MHK MOT MMeTb M HMeA CBOe MHeHue. Bompoc o Tom, 3
KaKHX COCTaBASIIOIIMX MOKHO MOAYYHMTb CAOXKHbIE TeAa,
B XVI Beke crar nouctune sro6ozuesuniM. M ot B 1661 ro-
ay B M\oHZoHe BbllIAa KHHMra HeM3BECTHOTO aBTOpa MoJ Ha-
3BaHHeM «XHMMK-CKeNTHK». B Hell onucana 6eceaa ueThipex
yuenbix. OaHH H3 HHX OTCTaHBAA TOYKY 3PEHHS IIKOADI
Apucroreas, yTBepaaaBiell B ocHOBe MHpPa YeTblpe dAeMEH-
ta. Jpyroit 6bIA CTOPOHHHKOM B3rASiZIOB AAXMMHKOB M SIT-
POXHMHKOB, CYUHTABUIHX PTYTb, CE€Py H COAb COCTAaBHBIMH
HaCTAMH BCEX «CMeWlaHHbIX TeA». | peTHH ompoBepraa HX
o6oux H Bhipax<aA oco6oe MHeHHe. A ueTBepTbIH CAeZHA 3a
TeM, YTO6bl AMCOYT LIEA TPABHAbHO.

«HeT nukakux ocHoBanMii mpucBaMBaTb AAHHOMY TeAY
Ha3BaHHE TOTO MAM HHOTO 3AEMEHTa AHMIIb MOTOMY, YTO OHO
NOX02ke Ha HEro OJHMM KaKHM-AH60 Aerko 3aMeTHbIM CBOMi-
CTBOM», — yTBepKJaA TpeTHH yyacTHMK aucnyTa. K B 3a-
KAIOUEHHE JaBaA CBOe OlpeJeAeHHE IAEMEHTaM, HasblBas
MMH «HeKHe MepBOHaYaAbHble M MPOCThIE TeAa, KOTOpPbIE, He
6yayun o6pa3oBaHbl M3 JAPYTHX TeA HAH ApYr H3 Apyra,
ABASAIOTCA TEMH COCTABHbIMHM YaCTAMH, M3 KOTOPBIX HEINo-
CPe/CTBEHHO COCTOSAT BCE TaK HasbiBaeMble BIIOAHE CMeMlaH-
Hble TeAa M Ha KOTOPble OHH B KOHEYHOM HTOre pasAara-
10TCA».

Takumu «npocTbIMU TeAaMH» 6bIAM H3BECTHble MeTaAAbI:
30A0TO, cepeb6po, pTYTb. A Takke BoJa M ApPYTHe BelllecTBa,
oblllee KOAHYECTBO KOTOPbIX TOYHO OH HE YKa3blBaA.

HeuspecTuniit aBTop KHHMrH 6€3yCAOBHO COYYBCTBOBAA
3THM B3rAsizaM. [losauMcTBOBaB y ApeBHHX (HAOCO(OB
HIEI0 O eAUHON YHHBepCaAbHOH NepBOMATEpHH, OH CUHTaA,
4YTO BCE B MHpPE COCTOHT M3 ee MeAbYaHIIHX HaCTHL —
xopnyckyA. Dopma, sBeanunna u apukenne (MAH Nokoi) —
BOT TPH OCHOBHBIX cBoHcTBa 3Tux 4yacTHlU. «[lepBuunbie kop-
MYCKYAbl CYTb «3AE€MEHTbI», TO €CTb «HEIOCPEJCTBEHHbIE
HayaAa» PasAMYHbIX BHAOB TeA; NMPH HX 06'beHHEHHH BO3-
HHKAIOT XMMHYecKHe coeiuHeHuss u cmecu. O6mbeaunenue
NpoHCX0AUT 6Aarozaps ocoboro poga CPOACTBY MAHM MPUTH-
AeHHIO», — IIHCAA OH.

Hukoruuto aBTOpa CKOpo 6bIAO PACKPbITO YHTATEASMH.
Bce ysnaau Po6epra DBoiias, ussecTHoro ecrectsoucnbiTa-
TeAs, yAreHa J\OHZOHCKOro KOPOAEBCKOro o6iiecTBa.

HoBriit B3rasiz Ha npupoay MaTepuH, H3BAOMKEHHbIH B
«XHMHKe-CKENITHKE», CAEAAA BTY KHHTY upe3BblYailHO IO-
nyAspHol. XoTs npeacraBAeHHe o6 yHHUBepcaAbHOH mnepBo-
MaTepUH H MPUBOAHAO aBTOPa K YTBEPMKAEHHIO, YTO «OJHH
BHJ MeTaAAa MOXKeT ObITb NpeBpalleH B APYyroit», Becb
TEeKCT KHMIH 6bIA HampaBAeH KaK MPOTHB apHCTOTEAEBCKOH

«XUMUK-CKEIITHK»

IIpogpeccop Ha xagpeape.
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Tasosas sanna XV II sexa.

Iecuanas u soasnas 6anu

ANl NeperoHHbIX annaparos

XV II sexa.

CXOAACTHKH, TaK H MPOTHB aAXMMHKOB, HeCNOCOGHBIX HC-
MOAB30BAaTb PE3YAbTaTbl CBOHX OMBITOB JAS TPaBHAbHBIX
BbIBOJIOB O COCTaBHbIX YaCTAX CAO2HBIX TeEA.

Kaxanit ceoit BbiBoa Doiiab moaTeep:xaar ommucanuem
pesyAbTaToB ombita. «[lozeficTByiiTe Ha 30A0TO wapckoil
BOJKOH, — mpeaAaraA oH, — MeTaAA ucuesHeT. Ho ero cho-
Ba MOKHO MOAY4YHTb M3 pacTBopa. V1 mpurtom B nepsona-
YaAbHOM KOAHMYECTBE». IJTO O3HAYaAO, YTO «KOPMYCKYADBI»,
U3 KOTOPBIX 06pa30BaHO 30A0TO, NPH AIO6bIX NpPeBpaILeHHAX
OCTalOTCS HEeH3MEHHbIMH.

Xumuueckue peakuuu Doliab ocymecTBAsIA He «Ha raas»,
a B TOYHBIX BECOBbIX MPOMOPUHSX.

MsHuoro AeT cnycTs 3aMeuaTeAbHbIH (H3HK y2e Hallero
spemenn Maxkc Bopu Tak pacuenusar BBesenue B XHMHIO
TOYHBIX BecoBbIX cooTHowenHii: «aes aToma moutn nems-
6e2HO BbITEKAaeT M3 BCAKOH MONBITKH OGDBACHHTb MPOCTbIE
KOAMYECTBEHHble 3aKOHOMEPHOCTH, KOTOpble cpasy 6po-
CaloTCs B TAa3a MU HU3yYeHHH BeCOBOro 6araHca B XHMHUe-
ckux peakuusax. [lpexzge Bcero ycraHOBA€HO, uTO o6
BEC yYaCTBYIOIIHMX B peaKUHAX BELIECTB OCTAaeTCs HeH3MEH-
HbIM. 3aTeM OKa3blBaeTCs, YTO BeleCTBA COEAHHSIOTCA
AMIIb B OJAHHX M TeX K€ NMPOCTbIX BECOBbIX COOTHOINEHHMSX,
TaK 4TO HEKOTOPOE KOAHYECTBO OJHOTO peaKTHBA MOXKET
NpopearupoBaTb TOABKO C ONPEAEAEHHbIM KOAHYECTBOM
APYTOTO; TMPH 3TOM BECOBOE OTHOIIEHHE MPOpeardpOBaBIIMX
BEIlleCTB He 3aBHUCHT OT BHEIIHHX YCAOBHH — HarmpHMep, OT
TOrO, B KaKOH MPOMOPUHH OHH GbIAM CMellaHbl ePBOHAYAAD-
no. Ha ssbike xuMHKOB 3TH npaBHAa BblpaxaloTCs 3aKo-
HOM TMOCTOSIHHBIX H KpaTHbIX oTHomenuit. Hanpumep, 1 r Bo-
AopoAa, CoeAMHAACh € 8 T kucropoaa, zaeT 9 r Boabl;
1 r Boaopoaa, coeauusisicb ¢ 35,5 r xropa, aaet 36,5 r xro-
PUCTOTO BOJAOPOAA».

ITu croBa 6biau ckasaubl Makcom Bopnom B 1933 ro-
Ay, KOTJa OH YMTaA Kypc Aekuuit B TexHuueckol mkoAe
Bepaun-lllaprorren6ypra. B 1933 roay on mor Tak ckasaTb,
ONMHpasich Ha OCHOBHble KOAMYECTBEHHbIE 3aKOHbI XHMMHH,
oTkpbiThle nocAe Boiias Aomonocosnim u Aasyasbe, Jarb-
tonom, ['eii-Aroccakom u Asorazpo.

Ho Bce 3to 6biro ewe Bnepeau. CospemeHHMKaMHu e
Boiirs 6bIAM XHMHKH, MpHAEpKUBAIOWHECS CaMbIX pa3HbBIX
B3rAnzoB. 1o 6bIA0 BpeMs, KOrZa B XHMHH He CyLIeCTBOBa-
AO eJHMHCTBEHHOH O6LIENPHHATON TOYKM 3peHHs Ha CTpOe-
HHe MaTepHM, Ha TPHYHHbI M MeXaHM3M IPOLECCOB Mpe-
spauenus. Ha paBubix npaBax cocymecTBoBaAu 1 60poAHCH
3a MPU3HAHHE MHO2KECTBO WIKOA M IUKOAOK, KOTOpblE MPH-
AepKHBAAMCh pasHbix Touek 3penus. Oauu oraaBaru npes-
nourenue Barasizam Jlemokputa, apyrue — ApHCTOTeAs HAH
[Tratona. Hemaro 6miro cTopoHHHKOB Teopmil cpeaHeBeko-
BbIX aAXHMHKOB. Hakowew, BxoauMAa B CHAY HoBas uies
O CYIIECTBOBaHHH B TeAaX HEKOEro roployero OCHOBaHMs —
¢droructona. Maes, snepsbie nossoAuBuIas o6bACHHTD MHO-
rHe XMMMYeCKHe MPOLECChl C eAHHbIX MOBMIHH H... 3azep-
XaBlWlass PasBUTHe XUMHH nocAe Doilas no kpaitnelt mepe
Ha CTOAETHe.
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25 aneapa 1627 200a ¢ 3amre Jlucmop, npunadaexawem upaandckomy zpagy capy Puwapdy Boiwo,
omudarocy npubasaenue cemeiicmea. Hosocms ama 6siaa npuammuoli, Ko He o¥eHb 3HAYUMEAbHOU, NOCKOALEY
Y 6aademeabrozo Geavmoxcu demuwer 66110 yxe 0080abro mrozo. Cap Puuapd 6oia wadoaobue. H nomomy,
Kozda deopeyruil doaoxcun, wmo muaedu paspewsuaach cedompim maabuuronm, c3p Puuapd seaen auuty
docmamb cmapozo eunra u3 nodeéaia u eblnaaums mpuradyams pas u3 nYuLKw, 8 Lecms mpunadyamozo no
cuemy omnpeicka ceoelli 6aazopodnol Pamuauu.

Cedvmozo zpagickozo cotna naperauw Pobepmom. On noaywua, Kak u noaazanoce, cHawaaa domautree
eocnumanue, a nomom nepeexas 6 Hmown, marensrkuli 20podorx na npasom bepezy Tem3vt, pacrnoaoxerrbrii
npamo npomue Bundsopa. B 1446 200y xopoas I'enpux VI ocnosan 30ece wroay, 6 komopoii eocnumsiea-
aucht demu apucmorpamos.

Pobepm Boiiab 6bta ouens caab dopoebs, u, Kozda emy noutea écezo déenadyamsiii 200, omey omnpa-
eun ezo ¢ zysepuepon ¢ /lenesy. Tam on yuuaca HecKOAbEO aem, NOMOM nYmeuLecmeo6ar U 6epHYCH
6 Hpaanduro obpaszosannsim weaosexom. Y nacaedosas nocae omya snavumensroe cocmonnue, Pobepm Boiiab
CHauaaa Hua 8 ceoem nomecmee, 2de 3anumancs Purocogueii, a nomon nepeexar 6 Oxcgopd, ede yeaerca
«ONBUMHLIML HAYKAMLY.

B me 20061 muozue omdasaau ceoii docyz nayunsim uccaedosanusm. llpedcmasumean camvixr apucmoxpa-
muueckux gamuanii uugosaan cmeraa 043 MaKuxr HOBUHOK, Kaxum 6blau 6 my nopy meaeckonst, cmpou-
au 6030YwHble HACOCHL, He YCmasaan YOueAAMbCA OnbLUMAM € MAZHUMOM U KUNAMUAL 60HIONUE COCMAGHL,
Hauero cuumasn ceba nocaedosameanmu arrumurxos. Koneuno, sanamus smu 6 6oabuwuncmee ceoem ovian
npocmo dansio mode. Ilokunye monacmeipckue cmensl, Hayka cmaaa céemckol. [las anamu 6bira ona Ho-
GUNKOLL, ysaeueHueM, HO U CPedu apUCMOKPAMutecKur 0e30eabHUK08 HAXoduauch aiodu, cnocobHsle no-
HacmosueMy YeaewbCa nOUCKAMU UCHUHbL.

B Oxkcgiopde y Boiinsa noseuruce nosble 3HaKomble u cea3u ¢ a0dbmiL, unmepecyouunucsa vayrkoi. Onu
pewuan cozdams «He8UAUMYIO Koae2UI0» — Hewmo 6pode malinozo obwecmea awbumeaneii nayru. Cxopo
maroe e obuecmeo opzanusosaaoct u 6 Jlondone, Kyda nepeexar Boiias.

Co cmepmuio Kopoaeesst Eausaeemst 6 cmpane 66110 HecnoKoliHo, U CODUPAMbCA OMKPLINO 03HAYAN0 NPU-
eaekamy K cebe enumanue wnuornoe. Jlobumeaneii nayku mozau 3anodospums 6 3azosope.

Ouens unmepecno onucsieaem odun gipanyysckuil nymeutecmeeHRUK ceéoe noceujenue 3acedanus Jow-
doHCKO20 Kopoaeéckozo obujecmea 6 1663 200y, uepes dea 200a nocae ezo ofuyuaasrozo obpasosanus.
«Cobuparomca no cpedam, umobst npouseodums Gecuucaernnoe muoxecmeo onvimos. Hx ne obcyacdarom
(60 usbemanue ducnymoe). Hoeoe obuyecmeo usbpaso desusom «Nillius in verbar (muwezo co caos),
u Kaxdblii coobuyaem moabKo mo, ¥mo a cexpemaps 3anucsieaem. [Ipezudenm nomeujaemcs 3a He-
Goabutum Keadpamubim CmMoaoM, a ceKpemaps no dpyzyio cmopony. Akademuru Ha 1a6KaxT 60KpY2 3aabl.
Y npeaudenma é pykax neboabuLoti depeearHbLL MOAIOMOK: OK Yydapsaem um no cmoay, £0zda kmo-rubyds na-
wunaem paszzoeapueams 60 epems coobujeHusy.

B mo epems ducnymeot cocmasanau zaaenoe codepycanue xusnu a0boi nayru. [Jucnymer ycmpausaru
8 Koaaedxcax, 8 ynusepcumemaz. Cnopuau npogheccopa, cmydenmsr. /lozosopuswuce o npedmeme, mecrme u
8pemeHu, cnopuau npocmo npedcmasuneau pasubrr movex 3penus. Cnopuau ycmuo u nucsmenno. H daaero
ne ecezda mupoarobuso...

Yacmensvro 6 abcmparmublx caosecublx 0yaanx nepexoduan ne auunocmu. A omcioda nedarexo u do py-
ronawnoii. Kozda ne xeamano doeodos, noumennsie mampst ocvtnaru dpyz dpyza ockopéaerusmi, cpsléastt
napuku u dpasuce cambim Hamypaibhbim oopasom. To Obiro epems npocmelxr Hpaeos.
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Moxcno npednoaazame, umo ne menee Oylinvie cmpacmu obypesasu u uaeroe Jondonckozo obuecmea.
Ilpozpamma coobwenuii, 3aXUMAKHLILE HaA €20 COOPAHUAX 6 HauaAbHbLE nepuod opzanusayuu, 6ecbMa
KypbesHa.

Hanpumep, odur u3 uacnos ObOwecmea coBePULEHHO CePbE3HO 3AABAAL, UMO eCAU NOAOHUMbL Ha
#aby, exudny uau dpyzoe adoeumoe HUOMHOE SUHHOKAMEHHOU KUCAOMbL, MO JHUEOMHKbLe MU YMIUDPAION.
Apyzoii dobasasa, umo mo #e npouseodum pmymes. ¥ eepas makice, ¥nmo IueomHsle MU He MOZYM Humb
6 Hpaanduu, ne neperoca ee semau. IlIpoboearu 6ydmo 6vr npueosums 3emaro 0as IMUT HUCOMHBLT U3
AHzauu; KaK MOALKO OHU NO AH2ZAWICKOU 3eMie nPUnoa3ail Kk upaandckoli, Ha Komopoi anzaulickas Oviaa
pasaoxncena, Ke nozau nepeiimu zparuyy u éosepawasucy Hasad. llocae muozux nonvimor ymupaasu. Hocae
9M020 WA OnbLIMLL C AAZYWEAMU, KOMOPLLT 00Mmasbieaau dezmem, noausaan pmymsio. H odnoepemenro
OHU e CMAGUAU HACMOALEO OCMIPOYMHblE HAYUHblE ONbLMbL, ¥MO dajce npud.au3umessHble pe3yabmansl,
Komopbie noay4aaucs, dasaan uM 603MONCHOCMb OMEDPbLIEAMb 3AKOHbL nPUPOJbL.

Boiiab ne arobua ducnymos. Habezan AuiHblr CMoaKHO8eHUL, YKAORAACA Dadce OM YUCIMO KaYUHOU noje-
smuku. On npednovuman, wmobsl 3a He2o0 2060pusn IKCNEPUMEHM...

B cepeanne XVII Bexa mHOro cmopos Bbi3biBaAM pe-
3yAbTaTbl ONbITOB JBaHAxeAHuCTbl 1oppuuearn (1608—
1647), aoxasbiBaBiuMe, 4TO PTYTHBIH CTOAG6 B 6apoMeTpHue-
ckolt Tpy6Ke MOAAep:KUBaeTCS AaBAEHHEM BO3AYXa.

«Kak MoxeT cToAb Aerkoe M MoaBH2KHOE BeLIECTBO, Kak
BO3AYX, NMOAAEPZHBATb TAMKEAYIO H IIAOTHYIO PTyTh?» —
BonpomaAau comHeBaromuecsi. Ocob6eHHO ycepacTBOBaA He-
kuit Mpanuuck Aun, npecrapeaniii npopeccop MaTeMaTHKH
us ropoaa Jiorruxa. Ou ynpsmo TBepauA, 4TO PTYTh ZAep-
KHUTCSA B TpybKe HeBHAMMBbIMH HHUTAMH. V1 mpeararar kax-
ZOMY 3aTKHYTb BepXHee OTBEPCTHE TPYOKH C PTYTbIO IaAb-
1eM, NMOAHATb TPYOKy H y6eAHUTbCSA, KaK MPHUCOCETCSA U MOTH-
HeTCs Koka MaAblla BHYTpPb TPYOKH.

UyscTByeTe HOBble BesiHMA? J\HH He MPOCTO CChIAAETCS
Ha aBTOpuTeT APHCTOTEeAs, NPOBO3rAACHBIIEr0 HEKOrza,
4TO «MpHPOAa GOHTCA MYCTOTbI», KaK STO ellle COBCEM He-
naBHo aeAraim cxoracthl. O ocnapusaet BbIBOABI o0ppH-
YeAAH TOKE€ Ha OCHOBAHMH OIbITA...

A1a auckyccus nobyaura Doiias samsTbca skcnepumen-
TarbHOH mnpoBepkod. OH BeAeA NPHUrOTOBHTb TPYGKY-CH-
(OH c 3amasiHHBIM KOPOTKMM KOHLIOM H HaAHA B Hee PTYTb.
EcTecTBenno, uTo BO3ayX, 3amepThiii B 3aMasiHHOM KOAeHe,
C:KaACs, CAeP!KUBAas CBOEH YNPYrocTbio CTOAG PTYTH ompe-
AeAeHHOH BbICOThbl U Beca. Y ueHHK Doias Puuapa Toyuaeit
3amMCbIBaA, Kak MeHseTcs 06beM BO3AyXa C yBeAMYEHHEM
Beca PTYTH, H 3aMETHA, UTO B 3aMasHHOM KOAEHE TO H3Me-
HeHHe, BpoAe Obl, 6bIA0 06PAaTHO MNPOMOPUHOHAABHO Becy
PTYTH.

...Hutepecuniit pesyaprat. Boiiab eme u eme pas nos-
TOPHA OMNBIT, IOKAa HE HCUE3AH NMOCAeAHHE coMHeHHA. | loxo-
K€, YTO OHM OTKPBIAH HOBbIHl (DM3HYECKHH 3aKOH, CBA3bI-
BalOLIHil H3MeHeHHe 06beMa BO3AyXa NMPH MOCTOSTHHOM TeMIle-
paType C H3MEHEHHEM ero YNpyrocTH moj JeHCTBHeM BO3-
AYUIHOTO JAABAEHHA...

MoHO TOABKO YAMBAATBCA H MPEKAOHATbCA INepex

Pucymox us xHuu HCKYCCTBOM H NPO30PAHBOCTBIO MEPBbIX DKCIEPHMEHTATOPOB.

%HGMCH“T%ZO aaxumura TounocTs M HazeKHOCTb HX MPH60POB GBIAH CTOAb HeZO-
acunus SancHTUHA. CTaTOYHbI, YTO MO3BOASIAH HOAYUYaTb AHIIB BeCbMa NPUOAH3H-

Pyka nokasvlsaeT Ha 4dawy,

OKPYIEHHYIO CUMBOAAMU TeAbHble pesyAbTaThl. KakoBa e agoAxHa 6bITb CHAA

CeMu MeTannos. MDbICAH, 4TO6BI TNMOAYYHTb H3 3TOro CbipbsA 30A0TO HCTHHbI!



Al

Pesyabratbl onbita Boiias me moaywarmen y mHormx
APYTHX 3KCIIEPHMEHTATOPOB, MbITABUIMXCA HX TNPOBEPHTD.
M Anmb Heckorbko Aet cmycTs, mocae Toro, kak Bo (Dpan-
UMM Te e PesyAbTaThl MoAyduA MapHoTT, yTBepxaeHHe
Boiias cTaro npusHauHBIM 3aKOHOM MPHPOZBI...

C Tex nop mpomnao 60Ablie TPeXcOT AeT, HO H MO cel
AeHb y4aT IUKOAbHHKM 3akoH Doitas — Mapuorra B camom
Hayaie CBOEro 3HaKOMCTBAa C (PM3HKOH.

Boiirnp ouenbp 6oabwmoe BAHAHHE OKaszsaA Ha pasBHTHe
xuMun. OH nepBbIM MOMBITAACA OTPEUIMTHCA OT CYILIECTBYIO-
IMX aAXHMHYECKHX Tpaguuui. « XHMHKH PYKOBOZACTBYIOTCS
Y3KHMHM paMKaMH 6e3 BCSAKOTO BO3BBIIIEHHOTO CTPEMAe-
HHsl, — NHcaA oH. — [lpuroToBAeHHe AekapcTB, H3BAeUueHHE
H mpeBpalleHHe METaAAOB, — BOT HX o6aacTb. Uro xe ka-
caeTCsl MeHs, 51 CTPEMAIOCh HCXOAHTb H3 JAPYrol BOBCE TOU-
KM 3peHHs: 51 PaCCMaTPHBAIO XMMHIO He KaK MeAMK MAH aA- P, Boiiab — ueosek, xoropotii
XHMHK, HO KakK (PHAOCO( JAOAKEH ee pacCMaTpHBaTb. S1 Ha- nepsvim caenan us xumuu
yepTaA cebe MAaH XHMHYECKOH PHAOCOPHHU H 6bIA 6bI cuacT- HAYKY-
AMB, €CAH 6Bl MOT MCIOAHHTb €ro C NMOMOIIbIO MOMX OIBITOB
u HabaroZenud. Ecan 6b1 Atoan 6oree npunumMaru k cepauy
yCreXH HCTHHHOH HayKH, ueM 3a60Tbl O CBOeH pemyTaluH,
OHM A€rko ypasyMeAu 6bl, UTO BeAMuaiimias sacAyra, Ka-
KYI0 MOTYT OHM OKa3aTb MHPY — HalpaBHTb CBOH CTapaHHs
Ha TPOH3BOACTBO ONDBITOB, COGHpaHHe HaOAIOZeHMH, He
cTapasich CO3ZaBaTb TEOPHIO NpexJe, 4eM MOAYUYEHO pellle-
HHE H OTBET Ha BCe BOBHHUKAIOIIHE SABACHHS».

Koneuno, 6yayuu HemocpeAcTBeHHBIM HaCAeZHHKOM aA-
xumHuKoB, Doiirb He Mor moAHOCTBIO MOPBAaTH € YCTOSBLIH-
muca Tpaiuuuamu. [log ux BAusHMeM OH M3yuar ropeHue,
06:261T MeTaAAOB H npouecchl apixanus. OaHako u 34ech BbI-
BOJAbI, KOTOPble OH JAeAaA, He HMEAH yKe HHYero o6ILIero
C TyMaHHbIMH HaMeKaMH IpeAlIeCTBEHHUKOB.

PACCKA3BIBAIOT, umo odnaxcdvr Botiab eeaea Pobepmy I'yky, cayxcueuemy rkypamopom onsimoe
6 I'pewem-koanrednce, 20e nporoduau 3acedanus Kopoaescrkozo obuecmea, nacsinams 6 pemopmyy moxnyio
8€C0OBYIO MePY MeMAIIULeCKUE ORUAOK U 3anaamy 2opao cocyda. On cam npocaedun 3a men, wmobs: pemopmy
TI'yk nocmasua na camoe xaproe naama. H uwepes nexomopoe apems, Kozda Memaan novepre.n U noKpLLICA
okaauroii, nonpocua crams cocyd ¢ ozua. I'yk 2 zopao pemopmur. Hapyscnorii 603dy.c ¢ wymom
yempemuaca énymps. Xopowo, 3nawum, 3anaano 6stao na cogecms. Tenepb nado 6biao muameavno 836ecums
eewgecneo cnosa. Pesyavmam onvuma 3acmasun yuenwvix 3a0ymambes: 6ec onuaok nocae npoKaAAUEaHUs
cmaa 6oavute. llowemy, umo mozao k Hum npubasumuocs 6 3anasnroil pemopme? Mosxcem 6bims, cK603b cmek-
10 RPOHUKAU EpPOuledHble Hacmuyxu «mamepuu ozra»? Imo caedosanro nposepums. Tem Goaee, wmo
npobaembl 2opeHus, 8 C6A3W C pazeumuem Memaiiypeul, CMAHOBUAUCL 6ce Doaee AKMYaLbHbIML.

Ymo noddepsuearo zopenue? Kar npasusbrno npedcmasums cebe meranusnm snozo npoyecca, omrKa3as-
wucy, oM apucmomenesCKur 63248008 Ha 020Hb KK HA «YHUBEPCAALHLLL anaau3amopyr?

B u3syuenuu npupodst Boiiae — eécezda cmopornuk onvima u onbimhozo 3nanus. [lomnume: «Huwezo
€o ca08».

H eom 6 00ny u3 cped Kozda macmynuao epems nybauunsrx demoncmpayuii, I'yk, cnoea no npocvbe
Boiias, nocmasu.a na cmoa zopawyro céewy u nPUKpLLL ee CMeKaAAHKbIM Koanakon. [Ipoutao nemnozo épene-
Ku, u ceeua nomyzaa. Hy u umo? Imo obcmosmenscmeo nuvyms ne yousuao yuenvix dscenmavmernos. Kmo
He umo 6 9y , Oe3 npumokra ceexcezo 6030yxa ceewu zopam naoxo?

Ho na smom onvim ne 3axonuwuaca. l'yk croea 3axcez ceewy u, npucmpous padom Kaxol-mo Kameuier,
cnoea npukpsia ee Koanaxom. Ha smom pas ceeva ne nozacaa. Ona zopeaa u zopeaa, Hapyuias 3aKoHb
3dpasozo cmuicaa. [ncermabmerbl cmail 3aKAI0NAMb NAPU, CKOALEO 8peMenu npodeprcumncs naams. Hlupo-
Konoavie waanst 3acaonuau npubop. (Baazopodnsim aopdam ne npucmano obraxcams 20406l 6 2aaepee.)
Yuacmuuru usamepsaru epems no ydapam nyasvca. Kavaru 6yrasmu napukos, obmaxueas paszopauerivie
auya. Ceena ece zopeaal..
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— Mucmep I'yx, umo 3a wydo?

I'yx, komopuiii ¢ zaybunre dywu cuuman cebsa Kyda ymuee écex cobpaswuzca 30ecy 6ozamuix 6e3deavHu-
Kog, Gbia cmpawiro do6oaeH.

— Bcezo-nascezo ceaumpa, dnenmavmenst, moavko ceaumpal

Hy kax wce onu mozau 3abvims o neii! Beds o ceaumpe ecms ynomunarnus ewe y I'ebepa. Ewe ¢ dpesnue
épemeHa Ha3bieaau ee «noddepucusaroweii ozonv». B XVII eexe ee ucnoavsoearu das npuzomosaenus nopo-
za. Bce amo 6bin10 xopouto uzeecmmo dxcenmasmernan.

Ho eom novemy ona noddepmcusaa zopenue? Moxem Gbims, OHA COCMOANA U3 MAKUZT Hee LACMUY, KAKUe
cocmaeaniom dyx u Ge3 pbLT HembiCaumo 8000we Hu zopenue, Hu Ovixanue?.. Ha amo omeemums
Boiiao ne ydaaoces.

Pobept DBoiiab mnposmuA THXYI0O M OueHb OZHHOKYIO
xusnb. [locae Okcdopaa oH CKPOMHO MOCEAHACS B JOMe
cBoeit cecTpol. Hukoraa He 6biA keHaT, He yyacTBOBaA HH
B KaKHX MOAMTHYECKHX MHTPHrax cBoero 6ypHOro BpeMeHH
H BCAYECKM OTKa3blBaACs OT ModecTel, KOTOpPble MBITAAHCD
eMy BO3JaTb COBPEMEHHMKH.

JlBe cTpacTH BAaZeAM MM BCIO €ro »KM3Hb: MNepBas —
HeyracaeMblii HHTepec K TalHaM MPHPOAbI, AI0GOBb K Hayke
u pa6ora B J\OHAOHCKOM KOpOAEBCKOM obluecTsBe; H BTO-
pass — u3yueHHe BonpocoB peinruu. Bnpouem, B XVII Be-
ke o6e 3TH CTPACTH BMNOAHE MOTAH HMeTb €JAMHYIO OCHOBY.

B aexabpe 1691 roaa Boiiab ymep. On 6bia noxoponen
B lepkBu cBAToro MapTHHa, KOTOPYIO CHECAH MpPHMEPHO
cToreTtue cnycts. M ceroans HMKTO M3 aHrAHuaH He 3Haer,
rae HaXxOAMTCA MECTO YIOKOEHHSI BEAHKOrOo YHeHOro.
Ero moruaa 3saTepsrach B CTOAHLE CTpaHbl, TOPAOCTbIO
koTopoit sBAstorca Tpaauuun. CrTpanHo, He mpaBaa AH?

HAUTE MHE Pene Jexapr mur B nepsoii morosune XVII Beka
MATEPHIO (1596—1650). Jexapt 6biA purocodom, GaecTAILMM MaTe-
N IBUKEHMUE, MaTHKOM H y4YeHbIM-e€CTECTBOHCIIbITaATEAEM.

N 4 NnOoCTPOIO Csoit cpm\ocoq)cxuﬁ MeToJ ﬂ,el(ap'r MOCTPOMA Ha COMHe-
MWUP! uuu. OH peumIMA coOMHeBaTbCs BO BCeM, B YeM TOAbKO MO2k-

Ho. OH CcKenTHYEeCKM OTHOCHACA K YYBCTBaM, YTBep2KAAA,
4TOo OHH MoryT o6manbiBaTb. «OJHako ocCTaeTcsi uTO-TO,
B 4YeM 51 HE MOTY COMHeBaTbCA: HH OJHMH JAeMOH, KaK 6bl OH
HH 6bIA KOBapeH, He cMor 6b1 06MaHYTb MeHsI, eCAH 6bl 1 He
cyuecTBoBaA. Y MeHs Mo2KeT He ObITb TeAa; OHO MOXET
6b1Th MAAlO3Helr. Ho ¢ mbicabio aeno obcTout mnaue. B To
BpeMsi KaK 51 TOTOB MBICAHTDb, YTO BCe AO2HO, Heo6XxoAHMO,
4TOOBbI 51, KOTOPBIA 3TO MBICAUT, GbIA uYeM-HHOYZAb; 3aMe-
THB, YTO MCTHHA «5 MBICAIO, CA€JOBaTEAbHO, 5 CYLUECTBYIO»
CTOAb € MPOYHA H CTOAb JAOCTOBepHa, YTO caMble MPHYYJ-
AHBBIE MNPEANOAOKEHHMS CKENTHKOB HeCnocoOHbI ee TOKO-
AebaTb, 1 paccyamAa, uto Mory 6e3 omaceHHs NMPHHATb ee 3a
nepBblH HCKOMDBIH MHOK MPHHLHUI (PHAOCOPHH».

B aTux cAoBax sakAloueHa CYIIHOCTb TEOPHH IO3HAHMSA
Jexapra.



B matemaTHke OH CO3JaA aHAAMTHUYECKYIO TFeOMETPHIO,
NpUMeHUB aAre6py K TreoMeTpHH, U BBeA ynoTpebAreHHe
KOOPAHHAT. DTHM €ro BKAaJ B MaTeMaTHKy He OrpaHHYH-
BaeTCsl, HO, MO2KaAYH, HMEHHO aHaAAMTHYECKasl reoMeTpHA H
KOOPAHHATHI SIBUAMCb HauGOAee Ba(HBIMH €ro AOCTH2KEHHSI-
MH B 3Toi oTpacau. JlekapT cTpeMHACS Bce peaibHble BellH
CBECTH K CaMbIM NPOCTbIM H o6wuM nouatuam. M motomy
OCHOBHBIM CBOHCTBOM MAaTE€pPHH OH CUHTaA MPOTAKEHHOCTD,
BeAb MPOTsA2KeHHOCTb — obmee cBoiicTBo Bcex Bemei. Or-
CI0Zla BO3HUKAO M €ro npeAcTaBA€HHe O MHpe Kak 06 oAHO-
POAHOM TIPOCTPAaHCTBE MAH MPOTs:keHHON MaTepuu: «enro,
COBepLIEHHO MAOTHOE M OAWHAKOBO 3aNOAHAOLlee BCIO AAH-
Hy, WHPHHY MU TAYOGHHY TOro OFPOMHOrO MPOCTPaHCTBA,
BrepeAM KOTOPOrO Mbl OCTAHOBMM Hallle MblIAeHHe». Bce
M3MEHEHHs, KOTOPble TOABKO BO3MOXKHBI B 3TOM IMpPOCTPaH-
ctBe, JlekapT CBOAHMA K MPOCTOMY MeXaHHYECKOMY JBH2e-
uuio. BoT 3z€ecb-To M BO3HHMK TOT AO3YHT, KOTOPDLIil 5 BbIHEC
B 3arOAOBOK 3Toro paszera: «/laiiTe Mue MaTepuro U aBHKe-
HHe, H A MOCTPOIO MHP». J\OBYHT, KOTOpPbIi GbIA HauepTaH
Ha 3HaMeHax BceH KapTesuaHckod ¢usuku. [lo o6bruasm
CBOEro BpeMeHH, (PUAOCO( YacTO MOAMHUCHIBAACH MepeaeAaH-
HbIM Ha AAaTHHCKHH Aaz umeHeM — Kapreauii.

JlexapT co3ZaA HarAAaHyI KapTHHY BO3HUKHOBEHHs
MHpa M3 xaoca. KoneuHo, npuposa B mepBOHauyaAbHOM BH-
Ze, Mo ero paccyxkAeHusaM, 6biaa cosgana 6orom. Bor npu-
BeA 3TOT xaoc B aBH:eHue. Ho 6or eamn u HemsmeHeH,
a npupoaa Bce Bpema mensetcs. M tyr Jexaprt ocropoxsto
BbICKa3aA O4YeHb cMeAyio Mbicab: «H3 ognoro Toro, uto 6or
NPOJOAKAET COXPAHATb MaTePHUIO B OZHOM H TOM 2Ke BHJE,
cAeayeT ¢ HEO6XOAHMOCTBIO TO, YTO AOA2HbI CYILECTBOBATb
H3BECTHble H3MeHeHHs B ee uacTsax. Vlsmenenmus stH, Kak
MHe KaKeTCsl, HeAb3s MPHUIHCATb HENOCPeACTBEHHO AeH-
cTBHIO 60ra, H60 3TO MocAesHee HeusMenHo. | losTomy a npu-
nuchiBaio ux npupoge. [IpaBura, no koTopbiM coBepUIaIOTCA
3TH HU3MeHeHHsl, 1 U Ha3bIBal0 3aKOHAMH MPHPOAbI».

[AaBubiM Teaucom kocmoronnu Jlekapra 6bira rumore-
3a 0 Apo6AeHHH MaTepHUHM Ha 4YacCTH, pasHble MO opMe H MO
BeAMuHHe. B KOoHeuHOM cueTe OH BBeA MOHATHE O TPeX COpP-
Tax SAEMEHTOB, M3 KOTOPbIXx cocTosa mup. [lepmbiit copt
COCTaBASIAH MeAb4ailllMe 4acTHLbl pasHOO6pa3sHON (GopPMBI,
KOTOpble 3allOAHSIAH MPOMEKYTKH Me:kAYy APYTUMH, 6Goree
KPYTNHBIMH, YaCTHIAMH M TeAaMH. OTH YaCTHLDbI, 0 MHEHHIO
Jexapra, npunagaexaru ctuxuu orus. Bropoil copt are-
MEHTOB COCTOSIA M3 KPYTABIX OTIIAH(OBAHHBIX YaCTHL —
cTuXuM Bo3ayxa. A TpeTbs rpynma HauboAee KPYHNHBIX H
MaAONOABH2KHBIX YACTHL COCTaBASIAA DAEMEHT, HAH CTHXHIO,
3EMAH.

[ToasuxkHOCTD uyacTHL ompezeAsieT Takue CBOMCTBA,
KaK TBEPAOCTb TeA. eM MeAbue uyacTHUbI, TeM 6oAee KHUA-
KHM siBASieTcs Tero. «E.cam wacTHna maTepuu obrajaeT He-
KOTOPOH BEAMYHHOH, TO OHa HHKOTJa He CAeAaeTcs MeHbLieH,
NoKa ee He Pas3feAAT APYrHe 4acTHLbI; €CAH 3Ta 4YacTHUA
KPyrAa MAH YeTbIPEXYTOAbHA, OHa He H3MEHHT 3TOH (ury-
pbl, He 6yAyud BbIHY:KJAeHa K 3TOMy APYTHMMH; €CAH OHa
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P. Jexapr — Kapresuii,

Kak OM cam Ma AQTUHCKULl MaHep
no4nucvisaa ceou

COUUMEHUS.

@unocogp, maremarux u
a0b6osHareavHedwuil
ecTecTeoUCNbITATEAL CBOCLO
spemeHU.
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RENATI DESCARTES

PRINCIPIA
PHILOSOPHIA

Ulnria Editto cums optima collata, diligenter
recognita, ¢ mendy expurgara

AMSTELODAML
Apud DANteLEM ELsEvIRIUN,
cld Iac Lxxvil.

Cum Prrsalega S. Cofarea Maflatu.

Turyavhbiii auct
couunerus Jexapra
«Hauana gunrocopuus».

NOJYUHHUTD
ABJEHAA INPAPOIbI
3AKOHAM MATEMATHURHA

OCTAHOBHAACb B KaKOM-HHOYZb MecTe, OHa He MOKHHET €ro
0 Tex HOpP, MOKa APYTrHe ee OTTyZJa He BBITOAKHYT; H €CAH
OHa HayaAa OZHa:KZAbl ABHTaTbCsl, TO MPOAOAKAET 3TO ABH-
’KeHHe C paBHOH CHAOH 0 Tex MOp, MOKa APYyrHe ee He OCTa-
HOBSIT HAH He 3aMeJAAT €€ JBHKEHHs».

Tpywuecs apyr o apyra wactuum Jexapra mandyrorcs
u apobsarcsa. Ma cambix raagkux M Kpyrabix, HempepblBHO
HECYLIHXCS B KPYroBOM JBHM2KEHHH, obpasyeTcs MaTepus
He6a. PaszpobreHHble OCKOAKH BBITECHSIOTCS B LEHTP,
06pasysi CTHXHIO OrHsl, a 60Aee MaCCHBHble YaCTHIbI, Kak
B cemapaTope, OTTECHSIOTCS Ha NMepH@epHio, H U3 HHUX MO-
AYYaloTCA TeAa IAAHET.

Takum o6pasom, nmpoTusonocTaBUB ApHCTOTEAIO COBCEM
HoBbili Meroa, JlexkapT Ha OCHOBaHMHM NpPOCTBIX MPHHIIM-
NOB MeXaHHKH MbITaACs OGbBACHHTb BCe ABAEHHSA OT IOBe-
JeHHsT H TPOHUCXOKAEHHsl KHMBBIX CYIIECTB H JO KH3HH
He6eCHBbIX TeA.

«ChaBubiit U nepebit U3 HOBBIX (uArocopos Kapresmit
ocmerurcs ApucToTereBY GHAOCOQHIO OMPOBEPTHYTb H
YUYHTb 1O CBOEMY MHEHHIO H BbIMbICAY. Mbl kpome apyrux
€ro 3aCAYr oco6eHHO 3a TO 6GAaroZapHbl, YTO TeM YyueHbIX
Atogel 060ApuUA MPoTHB ApHCTOTeAs, NPOTHB cebs caMoro
H [POTHB NMPOYHX (PHAOCO(OB B MpaBje CIOPUTb, H TeM ca-
MbIM OTKPBIA JOPOTY K BOABHOMY (HAOCO(CTBOBAHHMIO H
K BALeMY HayK NpHpameHHo». lak mucar o Jexapre nam
COOTeYEeCTBEHHHK, 3aMe4YaTeAbHbIH y4eHbIH-3HIHKAOIEAUCT
Muxaur Bacuapesnu Aomonocos.

Bce Aroam semam smaror Mcaaka Hbrootona kak Beam-
xoro ¢usuka. Ho B 1927 roay HeyTomMuMble HccaeoBaTeAM
pasbiCKaAH rAe-To B LE.Bpome KaTaior GH6AMOTEKHM capa

caaka. M uto xe? B Hem okasaroch OKOAO COTHH KHHT IO
arxumMuH u xumuH. [Jla B B PYKONMHCAX BEAMKOro y4YeHOTo
aHTHKBapbl 06HAPYKHAH HEMAAO CTPAHHL, HAa KOTOPBIX MEA-
KHM MO4epKOM ero pyKo# 6bIAM BbIMHCAHbl 3aMETKH H pelel-
Thl U3 aAXHMHYECKHX TPaKTaTOB.

Boaree Toro, B nepBoM H3ZaHHH CBOEro 3aMeyaTeAbHOTO
Tpyaa «MaTemaTHueckHe HawyaAa HaTypaAbHOH (PHAOCO-
(HUH» CpPeAH AEBATH THIOTE3, NMPEANOCAAHHBIX H3AO0MKEHHIO
cucrembl Mupa, HpbloTon 3anucar moa HomepoMm TpH Takoe
onpeaerenne: « umoresa III. Kaxaoe Tero moxer
npeo6pa30BbIBATbCSA B TEAO APYTOro Kakoro-Au6o poaa, npo-
X045 yepes Bce MPOMEKYTOUHbIE CTYTIeHH KauecTB». o aTo,
KaK He aAXHMHUecKas HJes?..

Ho npomnro neckoabko aeT, H Bo BTopom uszaHun «Ha-
YaA» TpeTbs THMOTe3a 6biaa HCKAloueHa. He osnauaro An
570, utTo HbI0TOH OTKa3aACS OT NPOMIABIX CBOMX BO33pEHHH ?
Tpyano ceroans OTBeTHTb Ha 3TOT BOMPOC OMPEAEAEHHO.

AMIDKOM THIaTeAbHo TaMA c3p KMcaak oT mocToponnero
B3rAsiZa CBOH aAXHMMHYECKHE OMbIThI.



B nayuno#t 6norpagun Mcaaka Hbrorona ussectnbiit co-
serckuil yuenniii C. M. BaBuaos nucar: «B XVII Beke, kak,
BIIpOYEM, H B MNPeJbIAYIIYI0O H MOCAEAYIOLIYIO 3IMOXH, AAA
IIMPOKHX KPYrOB aAXHMHS B AIOGOM CMbICAE€ OTHOCHAACh
K paspsAjly KOAZOBCTBAa H MarHH H BO BCSAKOM CAy4Yae CTaBH-
Aacb pagoM ¢ actpoAroruei. Heyausurteabno mostomy, uto
HbroTon ckpbiBaa cBoM arxuMHUecKHe pabOTbI OT OKpPY2Kako-
mux... Cayx o Tom, uro aupextop MoneTHoro asopa mo-
KeT mpeBpaliaTb MeAHble PAPTHHIH B OAeCTALIHE 30A0Tbie
THHEeH, MocesiA 6bl MAaHHKY BO BCEH CTpaHe».

Boia B 6ubanoreke HbroTona u Ttom Aykpeuus c omm-
caHMeM aToMHcTHueckoil Teopun Jlemokpura — dnukypa.
H y nac ectb Bce ocHoBanusi cuutaTb, uTo H c3p Hcaak
NPHAEPKHUBAACA ATOMHCTHUYECKOTO B3TAsila Ha CTPOEHHE Be-
mectBa. «bor BHauare ZzaA MaTepum GopMy TBepabIX, Mac-
CHBHDbIX, HEMTPOHHIAEMbIX MOABHKHbBIX YAaCTHIl TAKHX pasMe-
POB U (PUTYp U C TAKHMH CBOHCTBaMH H NMPOMOPUHUSIMH B OT-
HOLUEHHH K MPOCTPAHCTBY, KOTOPble 60Aee BCEro MOAXOAHAH
6bl K TOM LEAHM, AASI KOTOPOH OH CO3JaA MX, — IHCAaA OH
B cBoeM TpakTtate «Ontuka». — [lpupoaa ux aorxua 6biTH
NOCTOSAHHOH, HM3MEHEHHUS TEAECHbIX Belled AOAKHBI MPO-
SIBASITbCSI TOABKO B pa3AHYHBIX pa3JleA€HHAX H HOBBIX code-
TaHHAX U ABHZKEHHAX TaKHX MOCTOSAHHBbIX yacTHL». «Merb-
Yalmge YacTHYKH MaTEPHH MOTYT CKPEMASTbCA Hocpej-
CTBOM CHAbHEHIIMX MPHTS2KEHHH, cocTaBAsisi GOAblIHE 4a-
CcTHLbI, HO 60Aee cAabble; MHOTHE H3 HHX MOTYT TaKxke clLen-
ASTBCS H COCTAaBAATH ellle GOAbIIHe YacTHUbI C elle 6oiee

45

H. Hvloron — seauxuii ¢usux,
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cAab0OH CHAOH — M Tak B psijie MOCAeZOBaTeAbHOCTeH, MOKa
Mporpeccus He 3aKOHYHUTCS CAMBIMH GOABIIMMH YaCTHUYKAMH,
OT KOTOPbIX 3aBHCHT XHMHUECKOEe AeHCTBHE M LBET NPHUPOL-
HbIX TeA; MPH CLUENACHUH TAKHX YAaCTHYEK COCTaBASIOTCA Tew
Aa 3aMETHOH BEAHYMHBI».

Ecan or6pocuts npuuactHocTh 6ora, TO 3TH CAOBa,
cKkasaHHble GOAee TPEXCOT AET Ha3ad, C MOAHBIM IIPaBOM
MOTYT ObITb NpPHUBeAeHbl B AIOGOH COBpeMeHHOH KHHre, pac-
CKa3bIBaIOIEH O CTPOEHHH BeluecTBa.

Hcaax Horomon Goir 6cezo na wécmradyams aem moaowe Pobepma Boiias. On poduaca 5 aneaps
1643 200a, 6 paszzap zpaxndarckoii eolinbt 6 Anzauu. Kar pas 6 amom 200y cmopornuku napaamenma nomep-
neau secmokoe nopaxcenue om eolick Hapaa I npu Cmpammone. Ho yxce ¢ caedyowyem 200y npedeodu-
meascmeyemvie Kpomeenem napaamenmcrue 60lick@ Hanecauw posaucmam 09O nopaxcerue 3a dpyzum.

Heytomony Gvrao wecms aem, kozda kopoas Hapa I Cmioapm e3owen na awagom u emy ompybuan 20-
408y, a Anzauto ob6vasuau pecnybauroi. Ezo demcmeo u 1onocms npoxoduau é nepuod npomexmopama
Kpomseasn, a 6 200, kozda, okonuue wroay, Hetomon nocmynua ¢ Kembpudm, npomexmopam cmenuaca
pecmaspayueli MOHAPIUU U HA NPecmoas 630uten CblH KaswerHozo kopoas Kapaa II.

B 1665 200y cmpawnan snudemus wymst onycmowuaa Anzaunio, a 200 cnycms He Meree Yiuacrblli noxap
ucmpebua mpu wemeepmu 20podckux nocmpoex Jlondona.

3a epema npebvicanus Holomona ¢ Kembpudsice crnpana nepexwcuna nenonyaspryio eotiny ¢ I'oasanou-
eli u zonenue na kamoaurog npu Kapae Il. 3amem Kapaa cmenua Aroe II, komopuii uzo écex cua cmpe-
MUACA K B0CCINAN0BACHUIO KAMOAUYUIMA.

Boccmanusa ¢ Ulomaanduu u ux 6ecueaosenrnoe ycmupernue. beckorneunsie 3azoeopur u kasnu. Haxoney,
«Caasnan pesonroyusnr 1688 200a, 3axonuuswanca udznanuem frxosa Il u goyaperuem Buavzeavma IlI...

Bpems b0 e moavko mpydnsin, Ho u onackvim. CoépemerHuKy nucaau, ¥mo npu Kaxdol cmere saac-
mu nad zoaogamu awdell ceyuyanacs ammocgepa noanmuneckol nodospumeasrocmu. loecody wan nogaas-
note obvickn u apecrnut. Ilpoyeemaano axneceudemenscmeo u donocumeancmeo. B maroii obcmarnoske daxce
Puaocogfickue cnopst cmarnoguaucy nebezonacrvimu. A obcmosameascmea nukak ne ocmagasan Horomona
6 cmopore om nuz. llpuzodunoce uckams noddepxcku y cuabrbrx mupa cezo. B wucae noxpoeumeaeti Huromo-
Ha mozo nepuoda MoHHO 6cImpemums U 6AUAMEALHBLE NANUCHO8 — KAMOAUKOB U U208 — ILPONIECMANINOG.

Hocae nepeesda Horomona ¢ Jlondon emy ckopo npedaorcuau mecmo cmompumean Monemrnozo deopa,
dagaswee Henaoxyrw npubvias. H Hviomon peenocmio npursics 3a ucnoanerue HoO8ux 00sa3annocmell.
B 1699 200y or cmaa dupermopom Monemnozo deopa ¢ 6oabutum 20006vim dorodor u oKoHLamMeALHO Ocma-
eua npogeccypy ¢ Kembpudce. 4emuipe 200a cnycms ezo usbpaau npeaudenmonm Iopoaesckozo obupecmea.
Ho momcrno au npedcmasums cebe Kopoaesckoe obujecmso 6e3 cnopoe, 6e3 duckycculi, Komopslr max
He atobua u mak 6osaacs Helomon? On cmapaacs usbezams ur ewpe muyameavhee, wem smo deaar boiias. Ho
mo, umo ydagaaocy Gozamomy u nomomy Hezagucumomy 6 céour deaar u nocmynkax Boiialo, mo nukozda
ne noayuaaoce y Heoiomona. Y nezo ne 6viao cmoavkux cpedcma, wmobvt cnokoliHo He 3amedamd OYpHLIT
noaumuveckur cobvimuili ce6oezo epemeru.

Hotomon poduacs ¢ cemve mearozo giepmepa. H necmompsa na ecro yuenocms, e2o 6aazococmosnue noa-
Hocmbylo 3asuceao om dpyzux arodeii. Om HUX 3a6Ucenq HACTO He MOALKEO 803MONCHOCIMb 3ARUMAMLCA A100e3-
HOUE e20 cepdyy Haykoil, HO u npocmo coxparerue camoli xusnu. lomomy-mo u Gvia on ob6peuen 6clo Hu3nb
HenpepbsleHo aaguposamb Mexc0y epaxcdyoupumu napmusmi.

Kar wacmo cay ca, umo ue Y Heo. m UMCHHO MO020, ¥e20 oK Haxcdem Goabule 6cezo Ha cee-
me! Holomon ne ao6ua cnopog, u mem He meree OH GCIO C80I0 HCUIHL HENPEPLIGHO L3 00HOU MaNcObl nonadar
6 dpyzyro. Hacmewra cyduvoor...




B pasnocToponneit aeareabnoctH NomonocoBa xumus H
BOMPOCHI CTPOEHHS MaTepHH 3aHHMaAH OAHO M3 BeAYLIHX
mect. OH M aKaZeMHKOM CYUHTAACS MO KAACCy XHMHH.

C camoro Hauara, zob6umnch ot CenaTa nocTpoHku
nepsoit B Poccum xumuueckodt rabopatopuu, JoMoHOCOB
noBTopHA onbiT Boiias nmo HarpeBaHHIO METaAAMYECKHX OMH-
AOK B 3alasiHHbIX PETOPTax. | OAbKO B OTAMYME OT aHTAHH-
CKOro xMMHKa J\OMOHOCOB MOCAe MPOKAAHBAHHSI He BCKPbI-
BaA CKASHKH nepea BssemuBanueM. K uto xe? Bec cocy-
4a C COAEPKHUMBIM MOCAE OMbITa OKA3aACH B TOUHOCTH paBeH
ero Becy ao onbita. HemaroBaxHas pasuuua. «Oubimu omnbi-
TaMM HaIAOCh, 4To y caaBHoro Po6epra Boitas Muenne rox-
HO, H60 6€3 MPOMylleHHs BHEUIHETO BO3AYXa BeC COXKIKEH-
HOTO MeTaAAa OCTaeTCs B 0AHOI Mepe». \oMOHOCOB BnepBble
B HCTOPHH HAYKH MPHUXOAMT K OZHOMY M3 OCHOBHbIX 3aKOHOB
NPUPOAbI — 3aKOHY COXPaHEHHs MaTepHH. A Kak ke (PAo-
THCTOH, KaK ?ke CBepXTOHKas orHeHHas matepus? Jlo mosa-
Hero Beuepa He raCHET OrOHb B XHMHueCKOH meuu ero Aabo-
patopun. OH MpPUAHBaeT KHUCAOTbI K pasHbIM MeTaAAaM H
cobHpaeT BbIJEAHBLIMHACA ra3 B ObIYHH My3blpb, HaTAHYTbIH
Ha TOpAOBHHbBI peTopT. 1oxe onbiT DBoias. V cHoBa coBcem
apyroii BoiBoa. «Ilpu pacTBopennu kakoro-un6yap He6Aa-
ropoAHOrO MeTaAAa, OCOGEHHO 2KeAe3a B KHCAOTHBIX CHHp-
Tax W3 OTBEPCTHSA CKASHKH BbIPbIBa€TCS TOPIOUHH map, KO-
TOpbIi MpeACTaBAseT cob60il He YTO MHOE, KaK (PAOTHCTOH».

Bor omo, «roprouee ocHoBanme». JNomoHocoBy c ero
y6exxAeHHbIM MaTepPHAAHCTHYECKHM MHPOBO33peHHeM 6bIAO

I''TABA
TPETbA

INEPBBI PYCCKUM
AKAJNEMHUK



48

M. B. Aomornocos —
uenosek, cAeAABWUL TaK
MHO20 AAS PYcCKOU HayKu,
uro TpyaHo cebe npeAcTasuro,
uTo6bl 04UH UEN0BEK

6bia B8 COCTOAHUU COBEPLUUTD
CTOAbKO 3a OAHY XUSHb.

rAy60oKo 4y:KAO0 NpeACTaBASITb 4TO-AH60 B BHAe «HeMarTe-
PHAADHOH CYLLHOCTH».

JBaauaTb Aet cnycts 'enpu Kasenanm nosropur B TOU-
HOCTH ONbBIT PYCCKOTO Y4€HOrO H NMOAYYHT TOT 2Ke «TOPIOUHH
nap — BojgopoA». Eiro pesyAbTaT cTaHeT ceHcauwuei, Toraa
KaK pe3yAbTaTbl onbiToB J\OMOHOCOBa JAOATHE roAbl MpoAe-
2aAH B NbIAbHBIX apxuBax | leTep6yprckoit akazeMuH Hayk.

B oanoit us cBoux samucok, orHocamuxca k 1756 roay,
AMomonocos mnucar: «C Tex mnop, kak s mpouuTtar Doiirs,
MHOIO OBAAJIEAO CTPaCTHOE 2KeAaHHe HCCAeZOBaTb MeAbYai-
wue yactuubl. O Hux a1 pasmbimasaa 18 aer».

XVII Bex sBuacs snoxoil Bo3poxkAeHHs ApeBHeit aTo-
muctuku. O Helt rOBOPHAM M MHCAAH TaKHe H3BECTHble (PHUAO-
codpbt, kak Jekapt u I'accenau. Eii muoro sBuumanus yae-
Aar Boitab.

M. B. AomonocoB ¢ camoro Hauara cBOeH JAesTeAbHOCTH
6bIA y6erkeHHbBIM CTOPOHHHKOM KOPMYCKYASPHOH TEOpPHH.
«EcAn 6b1 a1 x0TeA uuTaTb, He 3Has 6ykB — GeccMbICAeHHOE
nero. TouHo Takaxke, ecAHM 6bI 5 XOTeA paccyxaaThb O ecTe-
CTBEHHbIX BelllaX, He HMes MpeACTaBAGHHS O Hayaiax HX,
3T0 6b1A0 6bI CTOAD 2ke 6eccMbicAeHHO». |lo mHenuio MAomo-
HOCOBa, YaCTHILbl, COCTABASIIOLIHE TeAa, AOAKHbI HelpepbiB-
HO ABMTaTbCA. JTO O6CTOATEABCTBO, B COUETAHHH C 3aKOHOM
COXpaHEHHS BellleCTBAa M JABHKEHHS, OH PElIMTEAbHO CTaBHT
B OCHOBY CBOMX paccyzAeHHH. | pH NMpeBOCXOAHBIX AHCCEp-
TauuH HanucaA J\OMOHOCOB Mo XHMMHH, 06Cy2asd B HHX Ca-
Mble ?KHBOTpeENellylllHe BOMPOCHI HayKH CBOEro BpEeMEHH.

Y6exaenre B TOM, 4TO BCA MaTepHs MNOCTPOEHa M3 KOp-
MYCKYA, HE OCTaBASIAO BO3MOKHOCTH J\OMOHOCOBY NMpPH3HATb
CYlleCTBOBaHME «HEBECOMBIX 2KHMJAKOCTeH» M «HEYYBCTBH-
TeAbHbIX (DAIOHZOB», KOTOPbIMH TMOAHBI GbIAH BbiCKa3biBa-
HHMS Jake CaMbIX BbIZAIOIIMXCS YUYEHBIX €ro SMOXH.

N\OMOHOCOB 6bIA MEPBBIM YYeHbIM, MePBBIM aKaJeMHKOM
us pycckux arogeir. Kpome nero, unenamu Ilerep6yprekoit
aKaJleMHH COCTOSAHM HMHOCTPAaHIUbI, I PHUTAAIEHHble M3-3a
rpaHuUbl. JTO Tak:ke GbIAO OAHOH U3 MPHUYHH, MO KOTOPHIM
eMy NMPHXOAHAOCh 3aHHMATbCs MHO2KeCTBOM AeA cpasy. Kpo-
Me (M3MKH M XHMHH OH 3aHHMAaACS IePeBOJAAMH, COUHMHSAA
pa3HOO6pasHeHINyI0 CAY2ke6HYI0O AOKYMEHTALMIO, peaaKTH-
pOBaA KHHIH, MHCaA OAbl, CTHXH M ajgpeca IO CAydYasM
NPHUABOPHBIX NMPa3AHHUKOB H, KCIIAYaTHPYS CBOH Zap KpacHO-
peuns, npousHocHA peun. OH nHcaA @QyHAaMEHTaAbHYIO
«/lpeBHIOIO POCCHICKYIO HCTOPHIO», CKAAAbIBAA H3 MO3aH-
KM YAHBHTEADbHbIE KapTHHbI, PYKOBOAHA aKaZeMHYeCKOH THM-
Hasuell W opraHusoBaA paboTy MO CO3JAHHIO T'eHepaAbHOH
kapThl Poccuu, koTopoii paHee cTpaHa HHMKOrJa He HMeAa.

HeBosmoxHno aaxe npeacTaBuTb, YTO6bI OAMH YeAOBEK
yCleA 3a CBOIO KM3Hb CAeAaTb TaK MHOTO H B €CTeCTBEHHbIX
H B r'yMaHHTapHbIX Haykax. He spsa B mHOCTpaHHBIX KHHrax
NPUBOAHAHCh YTBepaAeHHs, uTo-ge B Poccun Bcerza 6biAH
aBa J\OMOHOCOBa: OAMH — XHMHK, a APYroit — AHMTepaTop.
U yto me cAeayeT myTaTb HX APYT C APYroM.

Hemaro Buumanua u Bpemenu oraar Muxaua Bacuabe-
BHY pa3paboTKe BONPOCOB ATOMHUCTHYECKOTO CTPOEHHS Ma-



repuu. [logo6ubiit Barasg 6bia ars Aomonocosa He mpocTo
OTBAEUEHHOH CHCTEMOH (PHMAOCO(PHH, KaK AASA 6OABIIHHCTBA
xuMHKOB Toro BpemeHH. OH CUMTaA, YTO MMEHHO aTOMH3M
ZaBaA KAIOY K pasrajke HEOO6DbSACHHMBIX TOrza (GpH3MUECKHX
ABAEHMH M MpeBpalleHHil BemecTBa. Kak, Hanpumep, He
MMesl NpeACTaBA€HHs O npepbiBucToM (AHCKPETHOM) CTpoe-
HHM BEILECTBAa, COCTOALLETO M3 MeAbYaHIIHX, HEZEAHMbBIX
Zanee 4acTHYEK, OGbACHHTb MEPEXOA TEA H3 TBEPAOrO CO-
CTOSIHMS B :KHAKOe, B rasoo6pasnoe? Kak 06bscuutp npo-
Lecc MepeAauyd Temaa M3 OAHOro mecta B apyroe? Kaxk mo-
HATb MexaHM3M mnepejaud 3Byka?.. Her, Toabko aBme-
HHE pPa3AMYHDBIX aTOMOB HAH HX COUYETAaHHH AaBaAo, MO MHe-
HHIO J\OMOHOCOBA, YAOBAETBOPHTEAbHbIE OTBETbl Ha BCE 3TH
BOMPOCHI.

Oco6enno unrepecunt B3rasant Muxaura Bacuabesuua
Ha mpHpoAy TenmAoThHl. B Te rogbl mmupokoe pacnpocTpane-
HHE MIMEAA TEOPHsI TENAOPOAA, HAH (pAorHcToHa. Doabmmn-
CTBO y4YeHbIX CYUMTAAO, YTO TEMAOTa — 3TO 0c06as KHAKOCTDb
MAM ocobasi MaTepHs, KOTOPasi MPOHHUKAET B MOPbI BellecTBa
M HarpeBaeT €ro MAM YXOAHT M3 HEro, BCAE€ACTBHE UETrO TEAO
oxAaaxaaercsi. \OMOHOCOB e 6bIA YBEPEH, UTO TEMAOTA BO3-
6y>k1aeTCA ABH2KEHHEM H TOAbKO JBH:KEHHEM.

Ceoto pa6ory «PasmbluireHHe O MpHYMHE TEMAOTHI M XO-
roga» Muxaua Bacuabesnu mnocaan smamenutomy Ma-
TemaTuky Oiinepy B Depaun. Diirep zoaroe Bpems pa-
6orar B Poccuu u BbicoKko meHHA J\OMOHOCOBA KaK YY€HOTO.
«Pasmbimaenns» 6bIAM HaneyaTaHbl B IEPBOM TOME Hay4YHO-
ro xypuara «Hoebie kommenrapun». M rakum o6pasom ero
B3rASIAbI MOTAM 3HaTb M3BECTHble €BPOMEHCKHE YUEeHbIE.

Tem ue menee soarme roabi Tpyapt Aomonocosa 6biAH
NPAKTHYECKH HEM3BECTHbl MHPOBOH Hayke. A\Mmb B Haua-
are XX Beka, a ocobenHo nocae no6eabl Beankoit OxTa6pb-
CKOH COLIHAAHCTHYECKOH PEBOAIOLHMH CHPaBEAAHBOCTb 6blAa
BOCCTaHOBA€EHA.

Jasaiite npoaeraem mbicaennbiii akcnepument. [lpea-
craBbTe cebe: Mbl c BaMH — aaxumukH. Hert, nyctb Ayume —
XHMMHKH, BOOPYKEHHDbIE CaMbIMH MepEeAOBbIMH B3LAAJAMH
XVIII Bseka. Toabko me mos:xe Bocemuazuatoro. M mnam
C BaMHM HYKHO OGDBACHHTb: MOYEMY OAHH TeAa BOCMAAME-
HSIOTCS A€TKO M TOPSIT CBETAO H KapPKO, a ApYyrue — He pas-
xeub? [louemy, ecam npokarusaTb meraanr, on uepmeer,
npeBpauiaeTcs B OKAAHHY H Bec ero yseAnuupaercsi? A crout
3TY K€ OKAAMHY HACBHINATb Ha ropsiiMe B FOPHE YIOAb HAH
cepy, Kak yepes HEKOTOPOe BpeMsi M3 4epHOH H PBIXAOH
OKaAHHBI CHOBA BO3POZHTCS KAaNeAbKa CBETAOrO H UHCTOrO
metarra. [louemy?.. Bmpouem, mnoka xsaTuT BOMpOCOB.
JlapaiiTe oTBeuatb.

[Ipexssae Bcero, uro rakoe ropenne? C gpesneiimux Bpe-
MeH AIOAH 3HAIOT, YTO FOPEHHE — ITO MPOLECC Pa3PYIIEHHs.
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TAUHCTBEHHbBIN
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Ileuarv [lerepbyprcroii
akagemuu Hayk.

[Tomuure, y Apucroreas: «Oroup — Bceobmuit aHarmsa-
Top». TO ecTb OH BCe MOKET Pa3AOKHTb Ha COCTABAAIOILHE
4acTH. 3HAYHT, U3 CTOPEBIIErO TEAA YXOAHT YTO-TO Ba{HOE
B Buge naamenu. Ho uto, noka mb1 ne smaem. Hazosem ero
«roprounM Havaaom». MHOro «roprouero mayara» B Tere —
OHO M TOPHT AeTKO U xkapko. Maro — ne pasoxucxemnb. Oruu-
MeWlb 3TO «HAYaAO» y METaAAd, MOAYYHIIb OKAAHHY —
«3eMAl0». BepHemwb ero oxaimme — cHoBa metaar. He
O3HAYaeT AH 3TO, YTO HMEHHO OKAaAMHA M «TOpIOYee Haya-
AO» — mepBeHllIMe DAEMEHTbI, H3 KOTOPbIX COCTOSIT METaA-
abi? Hanomunaro, uto mbl ¢ BamMH BOOpY:keHBbl AHMIb 3HA-
uuamH, aocturaytbivu k XVIII Beky.

Heyausureabno, uto npumepHo Takum 6bIA myTb pac-
cyxaenuil xumuka Horanna Bexepa (1635—1682) u mpaua
leopra Ilrars (1659—1734), koropbie siBMAMCD TBOpUA-
MH HOBOH TEOPHH «TOPIOYErO HayaAa» B BEILECTBE, HAHM TeO-
puH «pArorucToHa». B uem sakarouarcs ee cmbica? [raBnoe
yrBepxzenre Llltars raacuro, uto uem 6oabuie B TeAe PpAro-
FHCTOHA, TeM 6OAbILE Y HEro cnocobHocTb k ropenuo. Mmen-
HO MOTOMY YFOAb CUHTAACS COCTOAILHM MOYTH M3 YHCTOrO
(AOTHCTOHA, a METAAABl — H3 (AOTHCTOHA M «H3BECTH».
Tepsin @rorucToH, OKHMCAASACH, MeTaAAbl TMpeBpallaAHMCh
B «H3BECTb» — OKaAHMHY, a npuobperass (GAOTUCTOH B pe-
3yAbTaTe NPOKAAMBAHHA C YTAEM, «H3BECTb» — OKaAHMHA
npespaylarachb, BOCCTAHABAHBaAacb B MeTaAA. JTO AOrvye-
cKOe O6bsCHEHHE YHCTO BHEIIHEH CTOPOHbI HabGAKOAAEMbIX
SIBAEHHH 6GbIAO OZHOBPEMEHHO H CHAOH H cAabOCTbIO HOBOH
TEOpHH.

Curoit — MOTOMY YTO OHO YMPOILAAO TEOPHIO XHMHYE-
CKHMX SIBACHHH.

CrabocTb HOBOH TEOPHHM 3aKAIOYAAACb B TOM, YTO, OIMH-
CblBasi BHEIUHIOI CTOPOHY SIBA€HHH, OHa He CTHMYAHMpPOBa-
Aa MHTepeca K NPOHMKHOBEHHIO BrAy6b, TO €CTb He JaBaAa
BO3MOZKHOCTEH AaAbHeHIero pasBHUTHA.

Teopus prorucTona, kak Mbl 3HaeM O TOM CErozHs, 6bl-
Aa HeBepHO# B kopue. Ml Tem ne menee oma 6pira B cBoe
BpeMsl OueHb HY:KHOH M BaxxHOH!

Yuraterp Brnpase sagatb Bompoc: «Paspe Moxcer 6biTh
Tak, 4TO6bl B NMPHHLHMIE HEMPABUAbHOE 3HAHHE GBIAO HYX-
HbIM Hayke?»

OTBeTHTb Ha 3TO MOKHO Tak: HCTHHHOE 3HAaHHE O MpeJ-
MeTe He MOKET 6bITb NMOCTOSHHO OZHHUM H TeM <€, yCTaHOB-
AeHHbiM 3apanee. OHO H3MeHseTCA ¢ H3MEHEHHEM HCTOpHYE-
CKHX YCAOBHH MO Mepe HAKOMAEHHS YEAOBEYECTBOM 3Ha-
HHH 06 OTAeAbHBIX CTOpOHax Hsyyaemoro obbekta. CHaua-
Aa, KOrza Mbl 3HaEM MaAO, Halle TpPeACTaBAEHHE O MpezMe-
Te MAHM AIBA€HHMH nosepxHocTHo. Ho npu atom nam uwacro ka-
MeTcsl, YTO Mbl 3HaeM o HeM Bce. [loToM Hamu 3HaHuA
O Pa3sAMYHbIX €r0 CTOPOHAX PACIIMPSIOTCA, U Mbl HauHHAEM
MOHMMATb CYTb H3yuaemoro obbexta ray6xe. lak c usme-
HEHHEM YCAOBHil MEHAIOTCS M MpeAeAbl HCTHHHOCTH 3HaHHSA.

B XVIII Bexe Atoan HakonuAM MHOMECTBO cBeaeHH
06 o6xure u ropenun pasauynbix Ten. Ho Bce aTu 3nanus
6bian pasposHenbl. Mx caezoBaro, kak kupnuuH, cAOKHTD



B ONPEAEAEHHOM MNOPSZAKE, YTO6BI MOAYYHAOCH 3AAHHE TEO-
puu. Teopuu, koTopas o6bsicHsira 6bl Bce pasHOOGpasHe
Ha6AIOZaeMbIX SIBACHHMH C e IMHbIX Mo3uuuil. Toraa, 06061HB
HaKOMAEHHbIE CBEA€HH I, XHMHKH MOTAH 6bl MONBITATbCS ABH-
HYTbCA JaAblIe.

Eaunas ocuoBa, cTpoiiHocTb, a raaBHOe — MPOCTOTa H
HarAsiIHOCTb TEOPHH (AOTMCTOHA CMOCO6CTBOBaAM ee Obl-
cTpoMy M mmupokomy pacrnpoctpanenuio. Ckopo o Heit 3aro-
BOPHAM B YHMBEPCHTETax M HOBas TEOPUS cTara O6IIenpHs3-
sanuo#l. TBOpUOB ee He cMyIIaAM HHKaKHe Hecoo6pasHO-
cru. He cmymanro u To, uto nopo#t Teopus ¢arorucrona mo-
NPOCTy MPOTHBOPEYHAA OMbITY.

[lomuure, s pacckasbiBar o ToM, kak Doiiab o6paTha
BHHMaHHe Ha yBeAuueHHe Beca okaaunbl? Ho seab mpu na-
rpeBaHHH TeAa ZOAKHBI 6bIAH TepATb dArorucToH. Kak ke
Tak: 4TO-TO Tepsiroch, a Bec ypeauuusarcsi? Oanako ocho-
BaTeAb HOBOH TeOpPUH He MPHAAA S3TOMY NPOTHBOPEUHIO
uukakoro sHadenus. OH NpeaAOKHMA CUHMTATb, 4TO y (PAO-
rucToHa sec oTpuuaTeAbHbiit! Toabko u Bcero! Bor ckaxe-
Te, YTO BTO B YHCTOM BHJE CNEKyASTHBHas yAoBka. lpa-
BUAbHO. [loTOMy 51 M roBopHMA, YTO XMMHUeCKMM HCCAeAOBa-
uuam gaxe B XVIII Bexe 6bir0 eme ouenb gareko a0 me-
TOZOB FaAMAEEBCKOH (PHBHKH.

Aas Ulrars u ero nocresosaterell PAOTHCTOH 6bIA Ha-
CTOABKO OYEBHZAHBIM BELIECTBOM, YTO OHH Ja<e He 3aJyMbl-
BaAHCb Haj BbljeAeHHeM ero B cBob6oanoM cocrosnuu. Kpo-
Me TOro, CpeAM XHMMHMKOB Bce eie ObIAO HEMaAO CTOPOH-
HHKOB apHCTOTEAEBCKHX B3TAsA40B Ha dgrorkctod. Ounn cuu-
TaAH €ro CKOpee HEKOEH «CYIIHOCTbIO», He HMelolleil MaTe-
PHAABHOH MPHPOJADBI, YEM BEILECTBOM.

Oanaxo XVIII Bek Bce xe mpeabsBasir cBoM Tpe6opa-
HUs M K xuMHKkaMm Toxe. Ml moromy Bce 6oabme u 6oabie
YCHAHH B pasHbIX CTPaHaX TPATHAOCb Ha MOMBITKH Bblje-
AMTb (PAOTHCTOH B YHCTOM BHJE, H30AHPOBATb M HM3YUHTb
ero cBOHCTBa.

[lousTHO, YTO, NOCKOABKY €ro B MPHHIMME HE CYILECTBO-
BaAO, BCe 3TH MOMBITKH 6bIAM 06pedeHbl Ha mpoBar. A BMe-
cTe ¢ (PAOTHCTOHOM PYLIHAACh M eAHHas Teopus. B xumuu
HacTymaAa HOBasi 9moxa, CBsA3aHHas ¢ HMeHeM AHTyaHa-

Mopana Aasyasbe (1743—1794).

HMssectubiii ucropuk xumun M. Jxya zeaut nayunyio
aeateabHocTb JAaByasbe Ha zBe uacTH: nepsas — 60pb6a
NPOTHB TEOPHH (PAOFHCTOHA M BTOpas — YTOYHEHHE TMOHSA-
THH O XHMHYECKOM DAEMEHTE, 3aKOHE COXpPaHEHHs BelllecTBa,
TO ecTb o6as pedopMa XHMHH.

Antyan-Nopan Aasyaspe poauacs ocenbto 1743 roaa
B [lapu:e B BecbMa cocToATeAbHOH ceMbe IapAaMeHTCKOrO
npokypopa. OH noayuua aomamnee o6pasoBaHHe M CHaua-
Aa, Ka3aAOCb, MHUTAA CKAOHHOCTb K TyMaHHTapHbIM HayKaM,

NCTOPUA
HE IPUHUMAET
COBOJIE3HOBAHHIN
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@opma cranosurcs
21a8HOI, KO4a
6espasauuro
coaepicanue.

A. Aynauapckuit

HO MOCTENEHHO MHTEPEC K eCTECTBO3HAHHIO, K MaTeMaTHKE H
aCTPOHOMMH MOGEAHUA B HEM MEePBOHAYAAbHbIE YCTPEMAEHHS.
JBaauaTH Tpex AET OH COCTAaBHA NMPOEKT OCBEILEHHA Ma-
PHKCKHX YAHL H MPEACTABUA €r0 B aKaJAE€MHIO, 3a 4TO 6bIA
HarpaxkzeH 30A0TOH Meaaibio. A zsa roga cnycts, 20 mas
1768 roaa, uaennt [lapuackoit akazemun Hayk H36parn
AaByasbe CBEPXIUTATHBIM aAbBIOHKTOM MO XHMHH.

B Tom k€ roay B ero xM3sHM cBepUIMAOCD €IIE OZHO Bax-
Hoe co6bbitHe. [lo coBery ogmoro us 6oratbix apysei Aa-
Byasbe CTaA MaHIIMKOM FeHEPAABHOTO OTKYyMa — KOMIAaHHH
(PUHAHCHCTOB, KOTOpble NPHUAYMBIBAAH H COGHPaAH HaAOTH
arsi kopoasi. Beirognoe mnpeanpusiTHe, YTO M rOBOPHTD.
A npekpacuble @HuHaHcOBble cnoco6uHocTH AHTyaHa — 3a-
Aor 6yaymero 6oratctBa... OTkyaa emMy 6bIA0 3HATb, YTO
ABaZUATb IIECTb AET CHYCTS OH 3aMAATHT 3a 3TO pelIeHHEe
FOAOBOH...

C aaBuux mop, tounee ¢ 1694 roza cymectBoBara B XH-
MUH ozHa 3araaka. FiMenHo B ykasanHoM BbllIe rogy B «1uBe-
Tywem ropoge» (Dropenuuu apa akazemuka mpousseru He-
O6bIYHbIH OMbBIT: B3SIAH B COAHEYHbIH 6e306AauyHbIH ZeHb
3a’KHraTEAbHOE CTEKAO M HANpPaBUAH MYYOK AyueH OT Hero
Ha 6aaropoanbiii aamas. Hecrepnumbiv 6reckom BcnbixHy-
AM TPaHH, CAOBHO MEpeJ €CTECTBOUCIBITATEASIMH MPEACTAA
ockorok coanua. Ho mnpomno coscem nemuoro spemeny,
CHsAHME CTaHOBHAOCH Bce cAabee M HakoHel moracAo. Beau-
KOAeMHbIH KaMeHb Hcue3 6e3 ocTaTka, 6yaTO cam 06paTHACSH
B CBeT.

Kyaa aeacs aamas? [lpomro MHoro aer, mpexae uem
HauieAcsl OueHb 60raThlil YeAOBEK, MO3BOAUBLIMI ce6e Takyio
POCKOIIb — MOBTOPUTb 3TOT OMbIT. JTHM YEAOBEKOM O6bIA
Aasyasve. B 1772 roay on mnoasepr aamas HarpeBaHHIO
H OGHapY:KHMA, UTO TOT CropaeTt, o6pasys YTAEKHCAbIH ras.
B To Bpems oH ewle HasbIBaACS «CBS3bIBAIOLIMHCS BO3AYX>.

AaByasbe HccArefOBaA O62HT METAAAOB H CaMOCTOSITEAb-
HO OOHApY:KHA yBEAHUEHHE Beca «H3BECTH» — OKaAHHBI.
Ha6aronar npouecc nepexosa «usBecTH» CHOBa B METAaAA H
YBHJEA, UTO NPH 3TOM «BbIJEASETCS BHAUHTEAbHOE KOAH-
4ecTBO BO3AYXa...». LLile omblTbl M HOBblE OTKPBITHS.

B cBoeii AabopaTopuH OH pa3sAOKHA BOAY H MOAYUHA
y2ke H3BECTHble XMMHKAM KHCAOPOJ M «TOPIOYHH BO3AYX>»,
KoTopbiii cTopouHMkH Teopuu LllTtars cumrarm garorucro-
HOM. 3aTeM, B3pbIBasi CMECb DTOTO 3arajOYHOrO «IOPHOYETO
BO3JyXa» C BO3JyXOM OGbIKHOBEHHbIM, J\aByasbe CHOBa I0-
AYYHA BOZY.

OTH ombITHI NPUBEAH (PPAHIY3CKOTO YHEHOTO K MBICAH,
4TO rOPIOYHIl BO3AYX BOBCE HE TAMHCTBEHHOE OTHEHHOE Ha-
yaAo» MaTepuH, a o6biunbiil ras. Ml on npearoxur nassatb
€ro rHApPOreHOM, TO €CTb «POKAAIOIHM BOAY», B NMEPEBOZE
Ha pYCCKHHl A3bIKk — BogopoAoM. J\aByasbe cCYHMTaA BOZO-
PO B YMCAE MATH CaMbIX MEPBLIX, «IPOCTbIX TEA», OTHO-
CAIIMXCA K TPeM LIapCTBaM MPHPOAbI, KOTOPbIE CAEAYET pac-
CMaTPHUBaTb KaK DAEMEHTHI: CBET, TEMAOPOA, KHCAOPOJ, a30T
H BOJOPOJ.

[To npocb6e koarer AaByasbe mnocTaBUA ny6AMUHBIH



ONBIT MO C2KMTaHHIO BOZOPOAA B KHCAOPOZE. DKCIEPHUMEHT
6aectsime yaaacs. Boaee Toro, Bec noayuennoit Boab! oka-
3aACSl paBeH BeCY H3pacXOZOBaHHBIX ra3oB.

Mmuorue uccrezoBaTeAM, HsyuaBlUME MeTOJ pPaGOTHI
(paHIy3CKOTO XHMHMKa, OTMe4yaAM 3a60Ty, KOTOPYIO TOT
NPOSIBASIA BO BpeMs IKCNEPHMEHTA, YTO6Gbl HE MMOTEPATb HH
KPYNHHKH BEIeCTBA, HH My3blpbKa rasa. |ouHble Becbl H
MOCTOSIHHOE BHMMaHHE K HHM MO3BOAMAM €My HaIMCaThb,
YTO «HHYTO HE YHHUTOKAETCA BO BPEMs OMBITOB; TOABKO Ma-
TepHsl OTHs, TEMNAOTAa H CBET CHOCOGHBI MPOXOAHTb CKBO3b
nopbl cOCyZ0B». SHAYHUT, BO BCEX CBOMX DKCIIEPHMEHTaX OH,
Kak caMO CO60H pa3syMeloIHMCs, PYKOBOACTBOBAACS IPHH-
LIMIIOM COXpPaHEHHs Beca BELLECTB.

Hy, a Boaa? Boaa okasarach mpocTo cAOxKHBIM TeAOM,
cocrosimum H3 aByx rasos. M toabko. Ho raasuniit BriBoa,
koTopbli caerar MaByasbe, sanuMasicb BONPOCaMH CHaya-
A2 TOpeHHsl, a MOTOM H AbIXaHHs, 3aKAIOYAACH B TOM, YTO
AASl MOAZEPXKAHHS O6OMX MPOLECCOB HY2EH HE TAMHCTBEH-
HBIH (DAOTHCTOH, 8 OGbIKHOBEHHBIH ras KHCAOPOZ.

«Ho ecan B xumun Bce 06bscHsETCA YAOBAETBOPHTEAD-
HbIM 06pasom 6e3 nmoMoilH (GAOTHCTOHA, — NMHCAA OH B 3a-
KAIOUHTEABHOH CTaTbe, — TO OJHO 3TO O3HayaeT HeckoHeuy-
HO 60ADLIYIO BEPOSTHOCTb TOrO, YTO TAKOE HAYAAO HE CyIle-
CTBYET M YTO OHO NPEACTABASET COG0H THIIOTETHYECKYIO CY6-
CTaHIHIO, HEOCHOBATEABHOE M1PEATIOAOKEHHE. ..»

1o 6bia kouey Teopuu Llltars u Hauyaro HOBOH xHMMH.

Kak xe npeactaBasr ce6e Masyasbe crpoenHe Bee-
ctea? BbiA AM OH cTOpOHHHKOM aTOMHCTHUYECKOro Barasga?
3aecb MO2xHO CKa3aTb OZHO: CrEIMAABHO AaTOMHCTHYECKO#H
teopueil NaByasbe Hukoraza ne sanumaics. Oun cuutanr, yro
06 aTom Hayka 3HaeT cAHmKkoM Maro. FHo u onpezeastn
KOHKPETHO KOAHYECTBO IAEMEHTOB KAaK «KHPMHYHKOB MH-
po3zaHusi» OH He xoTeA. Eiro mosuumns B aTom Bompoce mo-
paxkaeT cBoeil gHaAekTHuHOCTbio. BoT mnocmorpuTe, uTO
OH MHCAA B CTaTbe «YCHEXH XHMHH»:

«Bce, uTO MOXHO CKasaTb O 4HCAe M MPHPOAE BAEMEH-
TOB, 110 MOEMY MHEHHIO, CBOAUTCS K UHCTO MeTaQH3HYECKHM
cropam; 3TO HeOMpeAeAeHHble 3ajauM, Aomyckamooiue 6ec-
YHCAEHHOE MHOXECTBO pELIeHHH, U3 KOTOPBIX, MO BCel Be-
POSITHOCTH, HH OZHO, B YaCTHOCTH, HE COTAACYeTCsS C IPHPO-
ao#... Ecau nasBanuem snemenToB 0603HauaTb mpocTble H
HEZEAHMblE MOAEKYAbl, COCTABASIOLIHE TeAd, TO BEPOSTHO,
YTO Mbl MX HE 3HAEM; ECAH K€, HANPOTHB, Mbl CBSAKEM C Ha-
3BaHHEM DAEMEHTOB HAM HayaA TeA MPEACTABAEHHE O IMO-
cAesHeM TMpeZeAe, AOCTHraeMOM aHaAM30M, TO BCe Belle-
CTBa, KOTOpble Mbl €lle HE CMOTAM HHKaKHM crnoco6om pas-
AOKHUTb, SBASIOTCA AASl HAC IAEMEHTaMH; HO He IOTOMY,
YTO... HE COCTOAT M3 ABYX HMAM GOADLIETO YHCAA HAyaA,
HO... IOTOMY, 4TO Mbl He HMEEM HHKAKHX CPEACTB MX pa3je-
AHTb... H Mbl HE JOAKHDI CYHHTaTb UX CAO2KHBIMH ZO TeX IOp,
MOKa ONBIT HAHM HAGAIOZEHHS He AOKAKYT HaM 3TO».

B cBoeit kuure «daementapubiit kypc xumuu» Napyasbe
npuBeA TabAMLY NPOCTbBIX TEA, Pa3JeAEHHBIX Ha YeTbipe
rpynnbl.

A. ANasyasve ¢ cynpyroii
8 csoell naboparopuu.
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Bspurac:

«f w0pauuii apyr ucrunel,
kax 2080pun Boavrep,

HO OTHIOAb He Xeaato 6biTb
ce MyUCHUKOM».

Ho sty kaaccudpukauuio ¢paHuysckHH XHMHK BOBCE He
CYHMTAA OKOHYaTeAbHOH. «XHMHS HJAeT K CBOelft LeAH H K
CBOEMY COBEPIIEHCTBY, pa3JeAsis, NOAPA3AEAsIsi M BHOBb
noapasjeAsisi, ¥ Mbl He 3HaeM, KakoB 6yzeT mpeaen ee
ycnexams, — MHCaA OH.

AmnTtndarorucronnas cucrema JaByasbe He TOAbKO 060-
raTHAa XHMMHIO HOBbIMH pesyabTaTaMu. He menee Baxkubim
6bIAO TO, YTO OHA OTKPbIBAAA MHOKECTBO HOBBIX BO3MO2HO-
cTeli AAf AaibHeifmux uccaezosanuii. M xors ocraBarach
ellle HEMaAO XMMHKOB, He Pa3JeAsiBIIMX €ro B3rAsigbl, MHOrHe
BHJHDbIE yYeHble NIPUMKHYAH K «HOBQH IIKOAE».

[locreanne roabi MUBHH BEAHKOrO XHMHMKAa MPOXOAHAM
B 3MOXY KPYMHbIX MOAMTHYeckHx cobbiTuil. NaByasbe mmuo-
ro esZMA MO CTpaHe, BUJEA HHILETY M pPasOpeHHe HapOoja.
Bugea u menomepuyro pockomp gsopa. V1 maBepuska nonn-
MaA HecnpaBeAAHBOCTb cywecTsyiowero ctpos. Ho on cam
6bIA reHePAaAbHBIM OTKYMIIMKOM, TO €CTb OAHHM M3 CaMbIX
HEHABHUCTHBIX HAPOAY 3KCIAYaTaTOPOB.

Korza B mepsbie roabl peBOAIOLMH K BAACTH MPHIIAA
6ypxyasus, Napyasbe HeMarO BpeMEHH MOCBATHA obiue-
CTBEHHOH AeATEABHOCTH Ha 6aaro pecnybauku. Paborar
B KOoMHccHH npu AKazeMHM HayKk MO BBEJEHHIO BO BCeH
CTpaHe eAWHOH CHCTeMbl Me€p W BeCcOB, 3aHMMAaACs BOIMPO-
caMH 4YeKaHKH MoHeT, HaAroramH... Ho Bce rpomue na yau-
nax [lapuaka seyuarn npusbiBbl K pacnpase ¢ apHUCTOKpaTa-
M H oTkymuukamu. V1 nakoneu, B cyposble aHM AKOGHH-
CKOTO Teppopa, BMECTe C APYrUMH (QHHaHcHcTamu JaBy-
asbe 6bian apectoBaH. Cya peBOAIOIIMOHHOrO TPHO6YHaAA
6bIA CKOp M pelIHTEAeH: He BHHOBEH — cBO60Ja, BHMHO-
BeH — cMepTb. [l030pHOE M HeHAaBHCTHOE HapOAy PEMECAO
OTKYMIIHKA caMO Mo ce6e CAYKHAO JOCTAaTOYHBIM OOBHHH-
TeabHbiM akToM JNaByasbe. B noub na 8 maa 1794 roza emy
6bIAH NpeabsBAEHbl OOBHHEHHS KaK BPary M rpabUTeAl0 Ha-
poaa. B zecsatp yTpa cocTosiacsi cya M 6bIA BbIHECEH MPHroO-
Bop... CnycTsi HECKOADKO 4acoB, JOCTABAEHHBIH BMecCTe
C ApYrMMH OTKYNUIMKaMHd Ha naomaab Pesoatouun, AnTyan-
ANopan AaByasbe — 6bIBIIMH OTKYMILHUK H 35Tb OTKYMILHKA,
reHHaAbHbIH YYeHbIH-XMMHK — MY2K€CTBEHHO B3OLIEA Ha
3mMAa@OT THAbOTHHDI. [To croBam oaHoro wus 6uorpados,
cynpyra AaByasbe Ako6bl 3asiBHAQ, YTO «€€ MY CTAA 2KepT-
BOH HE CTOAbKO PEBOAIOLIMH, CKOABKO YYE€HbIX, KOTOpbIE JOA-
2KHbl ObIAM Obl €ro cmacTH».

JleHcTBHTEADHO, HECKOADKO €ro OBbIBHIHX Jpy3ed Mo
akaZeMHH M TOH mope, KOraa oH 6bIA 60raT M yBa:kaeM, OKa-
3aAHCb CpeJH caMblX aKTHBHbIX peBoAtouuosepos. Ho Hu-
KTO M3 HHX He HameA B ce6e CMEAOCTH 3aMOABHTb CAOBO 3a
ocyxaennoro. bBosaucn? Hasepusakal 3asugosaru? Bos-
MO2KHO.

K coxarenuio, Hayunble ycnexH Aareko He Bcerja onpe-
AEASIOT M CTOAb K€ BbICOKHE 4yeAoBeuecKHe kavectBa. Ho
BPSA AH CErOAHS CTOMAO Gbl BHOBb HaYMHATb PACCYKAECHHA
Ha TEMY O TOM, «4TO ObIAO 6bl, €CAH Obl...», MOTOMY 4TO,
npaBa HCTOPHS HAH HeET, cCOGOAe3HOBaAHMH OHA He MPHHH-
Maer.



Awnravuannn /xon JlaabToH, kak M 60ABIIHHCTBO €ro
COOTEYEeCTBEHHHKOB, 6bIA B BocxHILeHHH oT renust Hbrorona.
M noanocTbio mpHHAA B3rAsiZbl CBOEro KyMHpa Ha CTpOe-
uue matepuu. [lomunre: «Bor BHauare zar matepun ¢op-
MY TBepAbIX, MaCCHBHbIX, HEMPOHHLAEMbIX, MOABHKHbBIX Ha-
crug...»? Atu caosa Hbrorona Jaabron npunsa kak sa-
noBeAb.

Caeays yuennio Hblotona, on nucar B ceoem counnennn
«HoBas cuctema xumuueckoit purocopuu»: «Bo Bcex xu-
MHYECKHX HCCAEZOBAHHSAX C MOAHBIM OCHOBAHHEM CYHMTAETCH
Bax<HOH 3azaueill ompeaeAeHHE OTHOCHTEABHOrO Beca MPO-
CTbIX BEILECTB, COCTaBAsIOWHX cAoxHoe. M3 Becos, nponop-
LIMOHAABHBIX Macce aTOMOB, MOKHO 6GbIAO 6bl BbIBECTH OT-
HOCHTEAbHble BeCa CaMHMX KOHEYHbIX YaCTHL, HAM aTOMOB
TeA, YTO MPUBEAO 6bl K YCTAHOBAEHHIO HX YHCAA MAM Beca BO
MHOTHX APYTHX CO€ZHHEHHSIX».

Cwmotpure, kak HHTepecHo: [laAbTOH onpeseAeHHO CYH-
TaA, YTO aTOMbl PasHbIX XHMHYECKHX DAEMEHTOB HMEAH
pasauunbiii Bec. M no ornocureabnomy koAaMuecTBy mpo-
CTOTO BEIIECTBa, BXOASALIETO B CAOKHOE COeAHHEHHE, OH CO-
6upaAcs 9TH aTOMHbIE BECAa OMPEAEASTb.

B To Bpems B pacnopsixeHHH XMMHKOB 6bIAH Yyxe pe-
3yAbTaTbl XMMHMYECKHMX AHAAM30B HEKOTOPbIX ra3o0B, Ha-
npUMep: aMMHMaKka, ABYOKHCH YrAepoza, BOASIHOTO mapa H
tak aaree. Ho Jarbron He goBepsin Tomy, 4TO caeraHo 4y-
xumu pykamu. OH cam B3siacsi 3a HccAeJOBaHHE STHAe-
Ha (B Te roabl OH Ha3bIBaACH «MACAOPOAHBIM TasoM») H

I''IABA
YETBEPTAA

ATOMHUCTHURA
J3KOHA JAJIBTOHA
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Ax. Jaavron — ocHosatean
XUMUUECKOLU aTOMUCTUKU.

meTaHa («YrAepOAMCTOro BOZOPOAA» MO CTAPOH HOMEHKAA-
Type) W HameA, uTo 06a OHH COCTOAT M3 YTAepoJa H BOJO-
poaa. [Ipuuem BecoBbIX KOAHUECTB yraepoaa, MPHUXOAAIKXCS
Ha OZHY BECOBYIO 4acTb BOZOPOJAA, B 3THAeHe 6biAo 5,7, a B
MeTaHe — BJBOe 6OAble.

Takoii HarAszHbIA peayAbTaT NMPHBEA €ro K MBICAH, YTO
MacA0pozHbii ras (aTHAeH) 06pa30BaH COEAMHEHHEM OJHO-
ro aToMa Yyraepoza ¢ OZHHM aTOMOM BOJZOPOJAA, & YTAEPOJH-
cTbiil Bogopos (MeTaH) moAyuaeTcsi B pesyAbTaTe 06beau-
HEHHsl OZHOTO aTOMA YTAepoja C ABYMs aTOMaMH BOJOPOJA.

Ty xe uaero cTpoeHHs OH pacmpocTpaHHA M Ha JpyrHe
H3BeCTHble Torza rasbl. [ loAyuHAoCh Tak.

Macaopoaubiii ras:

1 atom yraepoaa- 1 atom Bozopoza
(Bmecto CoHy zars aTHAeHa, kak MBI 3HaeM O TOM CerozHs).
Yraepoauctoiit Bogopoa:
1 atom yraepoaa-+ 2 atoma Bogopozaa
(smecto CHy aas merana).
Ammuak: 1 atom asora- 1 aTom Bogopoza
(Bmecto NH3).
JByoxuch yraepoaa:
aToM yraepoaa- 2 atoma KMCAOpOZA
(4TO COOTBETCTBOBAAO ZeHCTBUTEABHOCTH).
Boaa: 1 atom xucropoaa-+ 1 aTom Bozopozaa
(Bmecto H,0).

3Has OTHOIIEHHE 3AEMEHTOB B YKAa3aHHbIX COEZMHEHHMSAX
M NPHHAB aTOMHbIH Bec Bogopoza 3a eaununy, Jlaabron
BBIYMCAMA BECAa ATOMOB H «BECAa CAOKHbIX aTOMOB» H COCTa-
Bur B 1805 roay Takyio Tabaumy:

8 Avomne seca oo wesrpeapasmei
emeere 1805 r. Tabanye 1971 .

Bozaopoa 1 1,0079
Asor 4,2 14,0067
Yraepoa 4,3 12,011
Ammuak 52

Kucaopoa 5,5 15,9994
Boaa 6,5

Okucb yraepoaa 9,8

YraepoaucToiii Bogopoa 6,3

Macaropoauniii ras 5,9

Kouneuno, snauenusi, noayuennpie /JlaabToHom, HeTou-
ubt. OH He Mor emle mpeACTaBHTb ceb6e MPaBHAbHO MOAEKY-
Abl coeaunenuil. Ho B npunnune seankas npobaema cesisu
aTOMHCTHKH C XMMHEH U NpeBpalleHHs MOCAEAHEH B KOAHYE-
CTBEHHYIO HayKy 6blAa pelieHa.



JaAbTOH HEOAHOKPATHO MEpecMATPHUBAA 3HAYEHHsS] ATOM-
HbIX BECOB OCHOBHbIX DAEMEHTOB, YTOUHSAA HX.

Jrst obreruenuss noHMMaHHMs CBOeH AaTOMHOH TeOpHH
JarpTon BBEA cHMBOABI, 0603HauaOIHE OTAEAbHbIE aTOMbI
pasHbix aAemeHTOB. VIx coeaunenue aeaaro aTomublit co-
CTaB CAOKHBIX TE€A HarAAZHbIM.

1. Boaopox 3. Yraepoa 5. Ammuak
2. Asor 4. Kucropog 6. Boza QO

Paboter JlaabTOHa TNPUBAEKAH BHHMaHHE He TOAbBKO
B Auraun, Ho 1 Ha koHTHHeHTe. OHAKO CKPOMHOCTD H Jaxce
HEKOTOpasi PO6OCTb YYEHOTO B OTHOLIEHHMAX C AIOJIBMH He
ZaAM eMy BO3MOXKHOCTH HHM BbIABHHYTbCS, HH H3BA€Yb H3
cBoell HayuyHOH cAaBbl kKakHe-TO Bbiroabl aas ceb6s. Oun npo-
ZIOAKAA BECTH CKPOMHBIA 06pas »HM3HHM HaCTHOTO YUHTEAS,
pasMblIAfS B cBOGOZHble uyachl Hag TpyaamuH Hbrotona
U ZpeBHUX aTOMHUCTOB. /laAbTOH BCTYNHA B MaHuYECTEPCKOE
AHTEPATYypPHO-PHAOCOPCKOEe OOIECTBO H ObIA JeATEAbHbIM
€ro YAEHOM.

[Tapuxckan akazemuss Hayk oaHOH W3 MepBbIX MPHU3BHA-
A2 3ACAYrH YYeHOrO-CAaMOYYKH, H36paB €ro HHOCTPAHHBIM
ynreHoM. J\MIIb MOCAE 3TOrO OTe4YeCTBEHHblE YHHBEPCHTETHI
MOZHECAH €My TNOYeTHble AMMAOMbl. A KOPOAb HasHAUHA
eHCHIO. ..

Jxon JlarbToH A0 KOHIA KHMBHH OCTaBaACA CKPOMHDBIM
TPYKEHMKOM HayKH, HH Ha OJHMH J€Hb He Tepsis TAABHOrO
CBOHCTBA CBOEro XapakTepa — 2Kax<Zibl MO3HAHHS.

Bsrasap JlaabTona moAyuMAM mHpokoe pacmpocTpaHe-
HHMe, TpexKJe BCEro, MOTOMY, YTO OHH OKa3aAHCb OYEHb
ceoeBpemennbiMH. OaHaKo HEMaAyIO poAb B MX MpoHaraze
coirpan xumuk lomac Tomconm (1773—1852), uspecTuniit
B OCHOBHOM KaK HCTOPHK XHMHH.

Tomcon 6bir BocTopasennbim mnouutaterem Jlarbrona.
M xoTs, kak cUHMTAIOT HCTOPUKH, «CBOUM H36bITOYHBIM PBE-
nuem [omcon mnpHuHec AeAy 6oAblie Bpeza, ueM MOMOIIH,
MOTOMY YTO BCAEACTBHE (PATAADHOH CKAOHHOCTH K CIIEKY-
ASIIMM OH TMOKHMJAA HHOTAA HAZEXHYIO MOYBY TOYHOTO HC-
CAeOBaHHSA», TEM He MeHee B pacrnpocTpaHenue uaeit Jaab-
ToHa | OMCOH BHEC, HECOMHEHHO, 60AbIIOH BKAaZ. DTO OUEHDb
Ba2HO, YTOObl AASl HayYHOH TEOPHH BOBPEMS HAIIEACS XO-
POIUHH MONYASIPH3ATOP.

Koneuno, ue sce B Teopun JlarbTona o6cTosino Tak Xo-
pomo, Kak kasaroch |omcony. Boaee Toro, B HekoTopbIx
CBOMX TNOAOXEHHSIX AHTAHHCKHH XHMHMK ILIEA Jaxie Ha Mo-
MATHbIH MO CPAaBHEHHIO C Y€ BbICKABAHHDBIMH HJESAMH H
NpeiAOKEHHAMH APYTHX YUYEHDIX.

Hanpumep, /laabTon He BHZeA KauecTBEHHOrO pasAHYHSA
MeKJY TPOCTBIMH H CAOXHBIMH aTomMaMH (MOAekyAamH),
Ha KoTopoe obpamar BHHManHe eme J\omonocos. Ilo mue-
nuto JlarbTohia, mpocTble BemecTsa BOOGIIE HE MOTAH CO-
CTOSITb U3 CAO26HbIX aTOMOB (MoAekyA). DTH omHM6KH MPH-
BEAH €ro K 60AbUIMM HETOYHOCTSM B ONpPEeAEAEHHUSX ATOMHbIX
BECOB.

Cumsonbl 3nemeHTOB U
coequnenuii no Jaavrony.
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H)’?KHO 6bI1A0 CPOYHO JOMNOAHHTb AaTOMHYIO THIOTE3Y
Aa)\bTOHa npeacTaBA€HHAMH O MOAEKYAaxXx H HaHTH crnocob
TOYHOro onpeAeA€HHss aTOMHOro coctaBa HCCAEAYEMOTrO dAe-
MEHTa.

Ancon Jansmon 6bta cornom Gednozo mrava us Kambepaenda. ¥Yxe ¢ demcmee on nposesar makue
cnocobrocmu K Mamemamure, Wmo, K020a emy UCnOAHULOCH 6CE20 MPUHAOYAMY Aent, LACIO 3aMeHAL Yuume-
A 6 ceoell wkoae. OdnaKo cembn ezo Oblia HacmoabKo 6ednoli, umo 6 c60600Hoe OMm YPOK0E 8peMa MAXLUUK
doancer Ovie uckams donoarumeasHsle crnocobbl 3apabomra.

B namnadyams aem [Jucon noceauncs e neGoavutom 2opodre Kendans, 20e Karoii-mo dassruii podcm-
@eHHuk depacan Heb6OALULYIO LACMHYIO WKEOAY, U CMAA RPOPHecCUoRarbhbLM Yuumenem. 3a deéenadyamsy aem
npebbléanus 6 RPOGUHYUAILHOM 20p0o0Ke [lanbmor HaCMOAbKEO nonoanus ceoll 6azaxc 3HaKul, ¥mo omea-
#uaAca nepeexams 6 KpYnHulii npomsiusiennsiti Manvecmep.

OK npunsaa npedioxcenue 3aHAMb MECMO YUUMeas MAMEMAMUKY U 6bICINYNUL 8 newamu ¢ pabomamu,
Kacanouumucs memeopoiozudeckux aeieHul u defiexma 3penusn, komopsim cmpadan cam. B dassnetimen
amom Oegiekm noaywun Ha36GHUE «OAILMOHUIMY.

Hocmenenno om nabarodenuti Had memeoporOZULECKUMIL A8ACHUAMU OK Nepeules K U3YLeHUuIo 2a308.0x
OmKpblA 3aKOK napyuaasnblr daeaenuil' u 3auNMepecoeanci 60npocom o omHoCUMeAbHOM GeCe HaC-
muy zasa.

B 1805 roay ¢panmysckuit xumux [eii-Aroccak aoxa-
3aA, 4TO ABa o6beMa BOJOPOJA, COEAMHSACD C OAHHM 06be-
MOM KHCAOpPOZAa, JABaAM ABa 06beMa BOASIHOTO mapa, a He
OZHH, KaK cAezoBaAro mo Teopuu JlarbTona. to Tpe6oBarO
BABOE YBEAMUMUTb aTOMHBIH BeC KHCAOPOZAA.

[efi-Aroccak He 3psi CUHTAACH OAHMM M3 caMbIX BblZalo-
LIMXCA XHMHKOB cBoero 6oratoro Tarantamu croaetus. Ou
CTAaBHT HOBblE OMbITHI: TPHU 06beMa BOAOPOAA C OAHHM 06be-
MOM a30Ta JaloT ABa o6beMa aMMHMaKa, a He OAHH, KaK IO-
Ayuaroch y Jlaabrona.

Heckoabko aer cnycts [eii-Aloccak 0606mwua cBou
HCCAEZOBaHMA H CPOPMYAHPOBAA 3aKOH, COTAACHO KOTO-
pPOMY «rasbl BCErAa COEAMHSIOTCS B MPOCTBHIX OGDBEMHBIX
COOTHOIIEHHAX, MPHYEM MAOTHOCTb ra30B NMPOMOPLHOHAAbHA
NIPUHATBIM COEAHHUTEADHbIM BecaM HAM MPOCTbIM KPaTHbIM
MOCAE AHUX>.

Yapes B 3akone [eii-Atoccaka momexy paspabaTbiBae-
Mo# uM Teopud, JlaAbTOH BBICTYNHA NMPOTHB HEro, yTBepP:K-
Zast, UTO OMDBITHI ()PAHIY3CKOrO HCCAEJOBATEASl HETOHHBI.

ATomucTtuueckas Tteopus JlaabToma Tpe6oBara, uTO6BI
B XMMHMYECKHX peaKIHAX OJHH aToM BewecTBa A coeauHSA-
CA ¢ MPOCTbIM YHCAOM aToMOB BewecTBa B. B atom u 3akato-
yaAcs ero MPUHLHN 06pa30BaHHA CAOKHBIX TeA. A B 06be-
Max-TO y4YacTBYeT OrpOMHOE H BOBCE HE H3BECTHOE KOAHMYe-
cTBO aToMoB rasoB. Kak xe TyT 6bITH?

Beixog u3 coszaBmeiics CNOpHOH CHTyauMH HalueA
uTaArbsAHCKHE npodeccop ¢usuku Asorazpo. Ou nepsbim
MOHAA, YTO ecAH 6bl aTomMHasi Teopus JlaabTona mpusHara
3sakoH [eli-Aloccaka, TO MOAyYHAachb 6bl HMCTHHHAs OCHOBA
AAs xHMHueckod Hayku. JlAsi aToro Hazo 6bIAO TOABKO

!3akon JarAbTOoOHAa—OAMH H3 OCHOBHbIX Tra30BbIX 3aKO-
#oB. OH rAacHT, YTO NpPH NOCTOSHHOH TeMmepaType MOAHOE JAaBAeHHE
CMeCH HECKOAbKHX XHMHMYECKHX HEeB3aMMOJEHCTBYIOUIHX ra30B paBHO
CyMMe ZAaBAeHMH Bcex cocTaBHblx uacTeil cmec (cymme mapLHaAbHBIX
Arom — HesuAumblii. AaBAEHHH).



NPeANOAOKHTD, YTO OAHHAKOBbIE 06bEMbl Pa3AHYHDIX rasoB,
pasyMeeTcs MPH MOCTOAHHOM JAaBA€HHH M TEMIEPATYpeE, CO-
AepaaT OAMHAKOBOE KOAMYECTBO YAacCTHI-MOAEKYA. JTa,
MOHCTHHE CYaCTAMBas, MbICAb BO MHONOM CMOCO6CTBOBaAa
NOHMMAaHHIO 33aKOHOB, MO KOTOPBHIM MPOMCXOAHAM XHMHYe-
CKHe peaKLHH.
Bcnomuute cnopbt mexay Zaabronom u [Ceit-Aroccakom
[0 NOBOAY COEJAMHEHHS KHCAOPOJA C BOAOPOAOM M obpaso-
BaHUs BOJBL...
Tenepp, ¢ nomowbio 3akona Asoraapo, Bce CTaHOBHAOCDH
Ha cBou Mecta. /lBa o6bema BOZOPOAA M AOAKHBI GbIAH
COeAHUHATbCA C OAHHM 06bEMOM KHCAOPOJA, YTO6bI 06paso-
BaTb MPH 3TOM ZABa O6beMa CAOxKHbIX MoAekyA Boabl. [lo-
TOMY YTO OTHOIUEHHsI O6BEMOB OTHbIHE CAEAOBAAO CUHTATb
He YeM HHbIM, KaK OTHOIIEHHEM MeKJAYy YHCAOM MOAEKYA,
KOTOpble COeAMHAIOTCA Mexay co6oii M ob6pasyroT 6Goaee
CAOKHbIE MOAEKYABI.
Moaxrekyrsipuas Teopus Aporaapo Aerko o6bACHAAA
MHOTHE MPOTHBOPEYHBble (aKThl, HAJZ KOTOPbIMH GHAHCDH XH-
mukn XIX Bexa.
WM Bce-Taku B TeueHHEe HECKOABKHX JecATHAETHH oOHa
oCTaBaAach NMPaKTHYECKH HEM3BECTHOH €BPONEHCKHM YUYEHbIM.
Ouanoit us npuuMH 3TOH HeCcnpPaBeAAMBOCTH SBASIETCH TO,
4YTO YBAEYEHHbIM DKCMEPHMEHTAAbHBIMH NPO6AEMAMH, KOTO-
pble 6bIAM BbIABHHYTHI pedopmoil NaByasbe, XHMHKaM 6bIAO
He O TEOPETHYECKHX PACCY:KAEHHH, K KOTOPbIM OHH B TO
BpeMsl ga)ke He 6bIAM Kak cAeayeT noarotoBieubl. Jla u Kax pviba o6 nea
CaMO TMOHATHE MOAEKYAbl 6bIAO MOKA YTO YYXKABIM AAS  ycnokon 8exos 6uACh MbICAD
60ABIIHHCTBA NMPaKTHKOB. MyAapeuos 8 c8oeM CTPEeMAECHUU
Joaroe Bpems xumukH nytaau atombl (ABoragpo Haspl- K eAUHCTsY 80 scex,
BaA HX «IPOCTBIMM HAH BAEMEHTAPHBIMH MOAEKYAAMH») M To -7b & MCKOHEH
MOAEKYAbl — yacTHubl Bewecta (mo Asorazpo «cocraBubie
MO)\eKyJ\b[»). J. U. Meuaerees

PACCKA3BIBAJIH, umo Amedeo Aeozadpo du Keapervsa 6vin weaosexom 6Goavwoii ckpommocmu. On
poduacs e 1776 200y e Typune. lloayuun ropuduveckoe obpazosanue, Ho, ucnsuMbLEas 6OALULYIO CKAOKHOCTY
K MOuHbLM HAyKaM, U3Yuua CamMocmoamensrwo mamemamury u Pusury u c 1820 zoda 6vin npogeccopom
mamemamuueckol gusuru Typurckozo ynusepcumema.

Mnozue ez0 6uozpagivt cozaawaromes ¢ mem, wmo 6 usnu Aeozadpo He ObLio Huwezo 6Heutke sbldalouje-
20ca. Edurnomdor usbpas ceoii nyms, on noceamua cebs nayre. Cospemennuru omaenanru ezo Kax npegoc-
Z00H020 npogeccopa gusuru, mobumozo cmydenmamu u compyonuxamu.

Aeozadpo He 3anumaacs sxcnepumenmamu. PaGomasn nad ocrosamu moneKyaapHroli meopun, on onupaaca
Ha pe3y.abmanisl OnbIMOE MAKUY u36eCMHbLE 8 mo épems xumuros, kax I'etii-JTroccar, [Jioma u Bepyeauyc. Ho
amo daro anue PbLM UCMOPUKAM YNPEEHYMb YLeHO020 8 MOM, YN0 OH 6bICKA3bIEad AUULL 00-
wue u abcmpaxmusie udeu o cmpoerul nmea. Y mep on 8 mon xce zopode, 6 Komoponm u poduaca, é 1856 zody.

Yemuipe 200a cnycms nocae cmepmu Aeozadpo Mencdynapodnsui xumuveckuti xonzpecc ¢ Kapacpys
ymeepous MOACKYAAPHYIO 2UnoOme3y U OKOHHQMEAbHO CHOPMYAUPOBAR NOKAMUR AMOME U MOAEKYAbL.

Omnubine amomMoM 6 TUMUL CIMAAU CHUIMAMb HALMEHbULEE KOAUYECNIE0 daeMeHma, 8X00auezo 8 cocmas
MUHUMAALHO 603MONCHOL “wacmuysl eeuyecmea, 6cmynaroujell 6 TUMULECKYIO PeaKyuio U HOCAWell Ka3éanue
Moaexyast. B mom cayuae, Kozda moaexyavt 6vtau odHoamoMHbIMU, 06a nowamus coenadaru.

B npunamuu moaexyasaproii zunome3sst coizpasu 604buULyI0 poab He MOALEO HOGble OnbIMHble JaKHble,
nROAYHEeHHble MHOZUMIL TUMUKGMI, HO U 6ajCHble MeopemuyecKue NOAOHEHUR, BbICKA3AHHble ZAAGHbIM
obpazom gpanyysckum rumurom lll. /Kepapom, a nosdnee umanvanckum rumuxom C. Kannuyyapo.
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KAKIBINT MOJKET
YUUTHCA Y BCEX
" BCE

Y RARIOTO

Yuenve — caer,
HeyueHbe — ToMal

XIX cToreTHe BHECAO MHOrO HOBOTO B OpPraHH3ALMIO
eBponeiickoii Hayku. [Ipexcze Bcero, pasBuTHe OTAEAbHbIX
ee OTpacAeH, paHee Pe3KO OFPaHHUYEHHbIX H 3AMKHYTBIX, MPHU-
BEAO YueHBIX K MOPaSHTEADBHOMY OTKPBITHIO HX CBA3BH APYT
c apyrom. XHUMHKH yBHJEAH, YTO TE 2Ke CaMble CHABI PHPO-
Abl, C KOTOPbIMH OHH MPUBBIKAH HMETb JEAO, MOFYT H3Y-
4aTbcs U QU3HKaMH. XHMHKH-OPraHHKH BbIHYKJAEHbl GbIAH
NpPH3HATb, YTO ME2AY MHPOM OPraHUYECKHX BELIeCTB H He-
OpraHUYeCKHX OO6ILEr0 TaK:Ke ropasjgo G6GOAbIIe, YeM 3TO
npeanoaararocb. O6paltenne yueHbIXx K OMBITY KakK TFAaB-
HOMY HCTOYHHMKY 3HAHHH 6YKBAAbHO OTKPBIAO LIAIO3BI HO-
BbIX TOYEK 3PEHHs, HOBBIX THIOTE3 M TEOPHH.

3aMeTHO BO3POCAO KOAHYECTBO HAayYHbIX HMCCAEAOBaHHH
M0 3aKasaM pasBHBAIOLIErOCs MPOM3BOACTBa. | lpoMblmiAeH-
HHKHM OGHApYyKHMAH, UTO MPHUMEHEHHE PE3yAbTATOB HAYUHBIX
HCCAeOBAaHHMH Ha MPaKTHKE MOXeT JABaTb OLLYTHMYIO MpH-
6biAb. [losiBasitorcs mypuaabnt tuna «fypuaa npaxrtuue-
CKO#l XMMHH», COUHHEHHs], KAcAIONIHeCs CBA3H HAayKH C MpaK-
tukoit. Hanpumep, 8 1840 roay sbimaa kuura ussectHOro
nemenkoro xumuka [O. Au6uxa «Opranuueckas xumus
B €e NPHUMEHEHHH K 3EMAEJEAHMIO H (DU3HOAOTHH».

OTkpoiTHe rpemyuedl pPTYTH MO3BOAMO HAaAQAHUTb MPOM3-
BOJCTBO YZapHbIX Kanclonei, a OTKPbITHE KUCAOT M CTeapH-
Ha MOATOAKHYAO MPOH3BOACTBO MblAA M CBedYeil...

O:zxuBAEHHE NPOU3BOACTBA TPE6OBANO O6bEAMHEHHS YCH-
AMH yYeHbIX, a TMOSABAEHHE CMNELHAAbHBIX KYpPHAAOB O6AEr-
4ar0 o6MeH HHOpMauHed, 3HAKOMHMAO CHELHAAHUCTOB H
cnraunBaro ux. Crara omymaTbcs HexBaTka B HayuHbIX
kaapax. He npocto B cneumanucrax, KOTOPbIX BBIMYCKaAH
YHHBEPCHTETHI U BLICIIHE WKOADI, @ B AIOASAX, ubeH mpodec-
cuell 6biAM 6bl HayyHble HCCAEJOBaHHSA, TO €CTb B mpodec-
CHOHAAbHBIX YYeHbIX.

[TosiBrsieTcs u HOBasi GopMa cOO6ILECTBA YUEHBIX — COB-
MecTHass pa6oTa B HCCAeZOBaTeAbCKHX AabopaTopusix. Ko-
HeuHO, Aa60PaTOPHUH CYILECTBOBAAH M paHbllle, BO BPEMEHA
arxumukos. Ho To 6biam ra6opatopuu ozunouek. Peako
KOTZa aAXMMHMK OTKPBIBAA CBOM CEKPETbl [10/MacTepbio.
Hayxka ocraBarach yaerom us6pannbix a0 xonna XVIII se-
ka. B HOBOM cToreTHH 3TO NoAroeHHe Pe3KO H3MEHHMAOCD.
B uacThble rabopaTopHuH, OpraHH3OBaHHbIE BbIAAIOULAMHCS
YYEHDBIMH, CTAAH NPUXOAUTD CTYAEHTbl U AIOJH, OKOHYHBIIHE
YHUBEPCHTETDI, C 1leAbl0 MOAYYEHHS HaBbIKOB B MpaKTHYe-
CKO# 9KCNlepHMeHTaAbHOH paboTe. DTo 6GbIAM y2ke He Hesrpa-
MOTHble TOAMacTepbs, CHOCO6HblE AMIIb Ha ZAeHCTBHS,
yKa3saHHble MacTepoM. DTO GbIAH AIOAH CO CBOMMH B3TAsAa-
MM, CHOCO6Hble K CaMOCTOSITEADHOMY peIIeHHIO CAOKHBIX
npobAeM, NOCTaBAEHHBIX NMepej, HUMH yYHTEAEM.

[locTenenno B oTAeAbHBIX Aa60paTOPHAX, BOSTAABAsE-
MbIX A€HCTBUTEABHO BbIZAIOIIUMHUCS YYEHBIMH H Mejarora-
MH, HaYMHAIOT CKAAAbIBATbCS HAy4Hble IIKOADI.

OuaHoil U3 MepBBIX TAKHUX HAYYHBIX INKOA SBASETCA KOA-
AEKTHB YYEHHKOB, COGPABIIMXCA B CKPOMHOH Aa60paTopHH



Meauko-xupypruueckoro uncruryra 8 Crokroabme y Men-
ca flko6a Bepueanyca B camom mnauare crorerus. Bepue-
AMYC OKa3aACfA HACTOAILMM AHAEPOM, FEHEPATOPOM HZAei,
6e3 KOTOPOro HEMbBICAMM HHKAaKOH Hay4HbIH KOAAEKTHB.
AunuHoe o6asiHHe B OTHOWIEHMAX C COTPYZHHKAMH H HacTOA-
Ias CTPACTb K AMTEPATYPHOH AEeSATEADHOCTH Tak:ke paboTa-
AH Ha YKPEMAEHHE €ro MOAOXKEHHS YUHTEAS.

JlesiTeAbHOCTD €ro camoro B XMMHH MOHCTHHE HCHOAHH-
ckasi. On czeran HeMaAbll BkAaZ B pa3BHTHe aTOMHOrO yde-
HHS, CO3JAA IAEKTPOXMMHUYECKYIO TEOPHIO, OTKPbIA MHOTHe
XHMHYECKHE DAEMEHTHI...

Ha npors:xenun noutu Bceil nepsoii norosunnt XX se-
ka Depueanyc npouno sanuMMar noroxenue kak 6bl maTpu-
apxa XMMHH.

Jpyras Bblgaiomasics HayuHas mkoAa 6blaa OCHOBaHa
uemenkum xumukom IOctycom ¢pon Aubuxom B ropoge ['uc-
cene. AH6HxXx 6bIA NPHPOKAEHHBIH NpenozaBaTeAb HOBOH
popmannu. On nepsbim, nozxkaryi, BBeA B npenojaBaHue XH-
MHH Aa60paTOpHble PabOTbl AAsl BCEX YUEHHMKOB, a HE TOAb-
KO AASl HEMHOTHX H36paHHBIX NMPAKTHKAHTOB, Kak 3TO 6bl-
BaAO paHbme. YMEAO PYKOBOAsL paboTOH CBOMX Mojomeu-
HBIX, OH OJHOBPEMEHHO MPEJOCTAaBASA HM MOAHYIO CBO6OAY
CaMOCTOSITEABHOrO BbI6Opa COGCTBEHHOH ZOPOTH.

B ra6opatopuu Aubuxa co6parHch CTyaeHTbl H NpaKTH-
KaHTbl K3 pasHbix cTpaH. Kaxaoe yTpo npodeccop mpunu-
MaA OTYETBI O MPOJEAAHHOH 3a JeHb PaboTe, BbICAYIIHBAA
NpeAAOKEHHS M TNAAHbI yueHHKOB Ha 6yaymee. JlBakabt
B HEJEAI0 OH caM jerar 0630pbl NO TEKYUIHM BOMPOCaM.
PacckaspiBaA 0 cBOMX paborax M 06 ycnexax, BbINaBIIHX
Ha ZOAI0 KOro-AH60 u3 yuenukos. Kaxapii mor yuurtbcs
Yy BCEX H BCE Yy KaxAoOro.
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Aaboparopus Aubuxa
(no auroipaguu TO20 BpeMeHU ).
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A. M. Byraepos — ocHosarean
KpynHetiwell WKoAbl PYccKUX
XUMUKOS.

[lpumep ero mKoAbl Okasaa oueHb 6OAbLIOE BAHMSHHE
Ha BCe NOCAeJYIOIIHE OpraHM3aLHH TAKOTO THMA.

Henaoxo 6bian mocraBrenbt nayunble mxoabl o Dpan-
uun. Ozana, xotopoit pykosoaua Bropu, craBurach csoumu
TeopeTHueckuMHu paboramu. Jpyras, nmoa srugoit Beptao,
Zo6HAACh YCHEXOB B OBAACTH SKCHEPHMEHTAAbHBIX HCCAE-
JOBaHHH.

B Hraaum ycnemmno pa6oTarM XMMHMKH NMOA PYKOBOA-
crom Cranucrao Kannunuuapo, kotopniii 6aectsime paspe-
IIHA BCE OCHOBHbIE MPOTHBOPEYHSI ATOMHO-MOAEKYASPHOH
TEOPUH CBOEro BPEMEHH H AOGHACA ee NMPH3HAHHA.

B Poccuu nos:ke BosHHKAA M cPOPMHpPOBAAACh KPYmH-
HeHInas IIKOAA PYCCKMX XMMHKOB HOJ PYKOBOJCTBOM BblAa-
romerocss yuenoro Anekcanapa Muxaiirosuua Bytaeposa.

B 40-e roant XIX crorerus B Poccun Hamewaruch asa
umeHTpa xumuuecko mayku. [lepeniii — B [lerep6ypre,
rae B Ty nopy B [ AaBHOM megarordueckoM HHCTHTYTE pabo-
TaA BbIZAIOWIMHCS yuyeHbli, OCHOBaTeAb TepMOXMMHH [ epman
Fenpux Iecc (1802—1850), soinyckuux Jlepnrtckoro yuu-
Bepcutera. [locae craxuposku B [1lsennu, rae on oauno spe-
Msa pabotar B Aa6opatopun Bepueauyca, ['ecc crar Bepubim
CTOPOHHHKOM €ro B3TASiJOB Ha aTOMHOE CTPOEHHE BELlecTBa
M NponaraHAHCTOM 3AEKTPOXHMHueckoil Teopuu' B Poccumu.

[ecc ouenb mHOro saHMMaAcsi pyccKOH XMMHMYECKOH HO-
menkratypoir. OH BBeA cOBpeMeHHblE pYCCKHe Ha3BaHHs
MOUTH JAA BCEX MATHAECATH YeTbIpeX H3BECTHbIX K TOMY Bpe-
MEHH XHMHYECKHX 3AEMEHTOB.

B To xe Bpemsa B [lerepbyprckom ynusepcurere paboraa
yuenuk ['ecca — Anexcanap A6pamosuu Bockpecenckuit —
3aMeyaTeAbHbIH yueHbId M mejaror, NPO3BaHHbIH «ZJeAyui-
Kko#t pycckoit xumum». Cpeau ero yueHHKOB 6bIAH MHOTHE
H3 TeX, KTO B NOCAEJAYIOUIHE rojbl BbIBEA PYCCKYIO XHMHIO
Ha MepesOBOE MECTO B MHPOBOH HayKe M COCTABHA €€ CAaBY
H rOpAOCTb.

Bropo#t xumuueckui uentp ob6pasoBarcs B Kasann.
3aecp B nauare 40-x rogos mMorozol mpodeccop Kaespbl
TeXHOAOTMH MecTHoro yHusepcutera Hukonalt Huxonraesnu
Bunun smecte co ceoum koareroi K. K. Kaaycom? op-

'Tlo Teopun Bepueamyca, Bce crozmuble BeulecTBa MOCTPOEHBI H3
ABYX uacTeH, KaxJzas M3 KOTOPbIX O6AaZaeT MOAOMMTEAbHBIM H OTPH-
ILATEABHBIM 3JAEKTPHYECKHMH MOAIOCAMH. Y MeTaAAOB GoAee CHABHBI
MOAOHTEAbHDIE MOAIOCHI, Y METaAAOMAOB — OTpHUaTeAbHble. Bzaumo-
nelicTBYIOT Bceraa CcHAbHeHIHe TnoOAloca, 06pasys XHMHYeCKoe coe-
aunenne. Teopns Bepueanyca noaTorkHyAa cOBpeMEHHHKOB K CHCTEMATH-
YECKOMY H3YUEHHMIO XHMHYECKHX COeZAHHEHHH, 4TO 6bIAO OCOGeHHO Bax-
HO AAA JaAbHeHweH KAacCH@HKauHM aremeHTOB. Brpouem, yxe k ce-
peaune XIX Bexa yuenne DBepueamyca crtaro npoTuBopeunTb HOBBIM
dakTaM, a 3aTeM M TOPMO3HTb JaAbHeiilllee Pa3BHTHE XMMHH, OCOGEHHO
OpraHHYecKoil, B pe3yAbTaTe 4ero GOABLIMHCTBO XMMHKOB OT HEro OT-
Ka3aAHCD.

2B 1844 roay uoBas xumHueckas Aabopatopus KasaHckoro yuu-
BepcuteTa noayunaa c Ilerepbyprckoro moseTHoro asopa 15 ¢yuTOB
naatuHoBbIX ocaakoB. Ilpodeccop Krayc npumsacs 3a uccreposanue
3THX OCaKOB M CKOPO OGHAapyxHA B PAcCTBOPE COAAHOH KHCAOTHI MPH-
CYTCTBHE HEH3BECTHOTO DAEMEHTa. JTO OKAa3aACA HEH3BECTHBIH  JOTOAe
metarr. B uectp Poccun (mo-aatbiuu Poccus — Ruthenia) Kaayc npea-
AOKHMA Ha3BaTb €FO PYTEHHEM.



raHM30BaA NEPBOKAACCHYIO XHMHUYecKylo Aabopartopuio. 3a
ABa roja OH MPOJEeAAA B HEH BEAMKOAENHOE HCCAeJOBaHHE
N0 OPraHUYeCKOH XHMHH, CHHCKAaBLIEe €My BCEMHMPHYIO CAa-
By. VMlMenno k atomy mMomeHTy M oTHOCHTCH HayaAo HOBOro
nepHoZa B MCTOPHH OTEYECTBEHHOH M MHPOBOH XHMHH.

M Bce-traku, HecMOTps Ha MOABAeHHE OTAEAbHBIX SAPKHX
M OpPHIMHAAbHBIX YYeHbIX, 061ee cocTosiHHe Hayku B Poccuu
TOH MOPbl eile CHAbHO OTCTaBAAO OT MHPOBOTO YPOBHS.
M uaunnaromve monroable yuenble 6bIAM BbIHYMKAEHBI 3a-
BepUIaTh CBOe XHMHYeCKOoe 06pa3oBaHHEe 3a rpaHHUeEH.
Boabmuncteo esauro B ['epmanuio, B ropoa [efizeabbepr.

[opoa leitaernbepr HaxoauAcs Ha ceBepe BEAHKOrO rep-
norctsa bagenckoro, k koTopomy on ortomer B 1803 roay.
Hcropus ero naumnaercs npumepno c¢ XII Beka, xots
B MPOLIAOM CTOAETHH NPH PACKONKaxX B OZHOM M3 KBAPTAAOB
06HAapYKHUAH OCTATKM PHUMCKOTO MOCEAEHHs, OTHOCALLErocs
eme k Il crorernio ao mawei spoi.

B onucbiaeMoe HaMH BpeMsi ropoj PacroAaraAcsi Ha Ae-
Bom 6epery Hekkapa kak pas B Tom camom mecte, rae ara
peka Bbl6MpaeTcss M3 TecHbiXx rop B PeliHcKylo AOAMHY H
o6pasyeT HeoGbIKHOBEHHO HMBOMHMCHYlo mnaHopamy. Ho ne
KpacoTbl MPUPOAbl, He CTAapUHHbIE LEPKBH M HE 3aMOK,
croamuit na BepmuHe xoama Ierre6roab, npuBaekaru
k [elizeabbepry BuUManue yuenbix Bcero mHpa. [lpHunnoi
6biA [eiineab6eprckMil yYHHBEPCHTET — OAMH M3 CTapeHIIHX
B [epmanun, ocnopauubiii emwe B 1386 roay. 3aecp B or1-
AMYHE OT MHOTOUYHCAEHHBIX €BPONEHCKUX YHHBEPCHTETOB
C CaMOro HayaAa NpPenojaBaHHe MPECAEJOBAAO NpPaKTHUE-
CKy10 moAbsy. BOAbuylo yacTb BpeMeHH CTyAeHTbl 3aHHUMa-
AMCb H3YYEHHEM ECTECTBEHHbIX M MaTeMaTHYECKHX HayK,
YacToO Aa)ke 3a CYET CBETCKOro 06pa30BaHMA U 6OroCAOBHA.
Tomy 6bir0 MHOrO mpuuHH: TYT M pedopmauus, U 6AU30CTD
K 06AaCTAM KaAbBHHM3Ma, H 60raTble CpeHeBEKOBbIE TPaAH-
LHMH B aCTPOAOTMH M AAXHMHH...

B cepeaune XIX crorerus B ['efizernbeprckom yuusep-
cutete Ha 752 ctyaeura 6piro 80 npenogasatereit, us koro-
pbix 34 6bIAM 1ITATHBIMM — OpPJHMHAPHBIMH NPO(ECCOPAMH.
10 XapaKTepHsyeT BbICOKMH Hay4HblIl ypOBeHb yuye6HOro
saBegenus. 50—60-e roapr npomAOro cToreTHs GbIAM OCO-
6eHHO 6AeCTAIMM NMEPHOAOM AAsi yHMBepcuTeTa. B Hem pa-
60TaAO0 MHOrO NPOCAABAEHHbIX YYEHbIX C MHPOBBIM HMe-
nem. Mx Aekuum, npekpacHo ocHamenunbie Aa6opaTopuH
npHBAEKaAH K cebe caymaTereil co Bcero mupa. OaHux ToAb-
KO PYCCKHX CTYZAEHTOB H CTa:KepoB,6biro Toraa B [eilaern-
6epre 40 COTHU YeAOBEK.

B 1859 roay B 'efiaeabbepre co6parach 6oabmas rpyn-
na pyccKHX ydeHblx H cTyaeHToB. Bo raaee npuexasmux
xumukoB ctosia JAmurpuit Msanosuu Mengerees. On yxe
ycnea nobbisath B [lapuxke y HecpaBHeHHOro Mexanmka
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I'. Kupxzogp.

Coarepona, KOTOPOMY CZEAAA HECKOABKO 33aKa30B Ha MPH60-
pol. Cam npocresguA 3a MX BBIMOAHEHHEM, CaM MOAYUHA.
U roabko nocae atoro npuexan B [eiizeanbepr, paccunToiBas
nopa6oTaTh B Aa60PaTOPUH 3HAMEHHTOro npodeccopa Dyn-
3eHa — HM306peTaTeAs] ra30BOH ropeAkH M copaTHHka Kupx-
roga B paspabOTKe CHEKTPAADHOrO aHAAH3a.

Hekoraa y Byusena Bce nauaroch ¢ usobperenus ropea-
KH — IPOCTOH METaAAMYECKOH TPY6KH C Tpemsi AbIpKaMH.
Uepes oany M0 pe3sHHOBOMY IUAAHTY MOCTYHAA CBETHAbHbIH
ras, apyras — aAs Boaayxa. K Tperbeit — Bepxnell — aocra-
TOYHO ObIAO MOAHECTH 3axK2KEHHYIO CIIHYKY, YTOObI BCIIbIX-
uyro naams. [lrams 6ynseHoBckoll ropeakH 6bIAO OueHb
»KAPKHUM: 10 ABYX ThbiCcsA4 rpaaycoB. B Tom-To M 3akAroua-
AOCb €€ AOCTOMHCTBO M HE3aMEHHMOCTb AASl XMMHUYECKHX
OMNBITOB.

Bynsen sameTuA, uTO MHOrHe BellecTBa, CropallHe
B MOYTH 6€CLBETHOM ra30BOM IIAAMEHH, SIPKO €ro OKpAILH-
pator. Hanpumep, kpynunka mnoBapeHHOH COAHM — HATPHH
XAOp — A€AaAd MAAMs KEATbIM. A BOT MHHEpaA CHAbBHH —
XAOPHCTbIH KaAMH — OKpPALIMBAaA MAaMsl TOPEAKH B (PHOAe-
ToBbI# uBeT. B 0o6oux onbitax yuactsosaA xaop. Ho B nep-
BOM CAyYae — B COEJAMHEHHH C METAAAOM HATpHEM, KOTO-
pbifl OKpamMBaA nmAaMs B keATbld uset. Bo BTOpOM cay-
Yyae — C METAAAOM KaAHeM, OKPALIMBABIUHM NAaMs TFOpPEA-
KM B (uoaeToBbiH nBeT. A kak mnoseayT cebs apyrue
METaAADI?

Dynsen ctaa xaAuTb M xeub Ha CBOeH ropeake METaAA
3a metaaroM. M kaxablii U3 HHUX OKkpamMBaA maamsi B CBOH
uset! [Toxoxe, 4uTo OH OTKPBIA HOBBIH €CNOCO6 XMMHUYECKOTO
anarmsa! [la nputom TakoH npocToil, yTO KaxmAbIH XMMMK
B COCTOSIHHH €ro [POH3BECTH 6€3 BCAKMX PEaKTHBOB, PacTBO-
poB H rpomosakoil nocyabl. Hazo Toabko cocraButh noapo6-
HbIH CIIHCOK, KAaKOMY 3AE€MEHTY KaKOH LBET NAAMEHH CO-
OTBETCTBYET...

Ho kak pas npH cocTaBAeHHH 3TOro-TO CnMcKa M MOCTHI-
Ara Po6epra Bynsena neynaua. Okasaroch, uTo HEKOTOpPDBIE
SA€MEHTbl OKpPAlIMBAIOT NMAaMs ropeAkH ozuuakoso. Jla u
NPUMECH HE HACTOABKO BAHSIAM Ha OCHOBHOH IIBET, YTOGbI
3TO yZaBaAOCb 3aMETHTb HeBOOpY:xeHHbIM raasom. Ha mep-
BbIX MOPax MOMOraAM (PUAbTPBI — [IBETHbIE CTEKAA H CTa-
KaHYMKH C pPAsSHOLBETHbIMH KHAKOCTAMH. Y IaAOCb Paso-
6paTb HeKOTOpble 1BeTa No oTTeHkaM. Ho Toabko HekoTo-
poie! A kakoil ke 9TO HOBBIH MeTOJ aHaAH3a, ECAM OH IIO-
3BOASIET ONPEAEASATb HE BCE DAEMEHTDI?..

Uro6bl noHATb Aarblue XOZ HCTOPHHM OTKPBITHA CIEKT-
pPAaABHOTO AaHAAW3a, HaM MNPHJETCSA MNEPEAHCTATb CTPAHMIbI
KHHIM MCTOPHYECKO#l (HM3HKHM Ha ABa cToAeTHs Hazazx. M ne-
peHecTHch MbicAeHHO ¢ EBpomeiickoro konTunenta B AmnI-
AHIO. ..

B ceutabpe 1665 rogza Mmorogoit 6akaraBp | pHHHTH-KOA-
reaxa HMcaak Hbroron xynua wa spmapke B mecTeuke
Croyu6puaxx crekasunyio npusmy. O6 stom cobpiThu co-
XpaHUAACb AKKypaTHasl 3alHCb B €ro PacxOZHOH KHMIKKe.
Hexoropoe Bpemsi cnyctss B Aongone paspasuaach uyma.



M Bce 60Aree HAH MeHee cOCTOATEAbHbIE MKHTEAH XABIHYAH
us ropoaa npoub. Yexar u Hpioron B poanoit Byacropn —
KPOUIEUHYIO AePEBYMIKY, FA€ MPOIIAO €ro AETCTBO. 3a Moc-
AejHHE TOjAbl Y HEro HaKONMHAOCb HEMAAO BONPOCOB, HY:K-
aaromuxcs B o6aymbiBanuu. M aepesenckas tummMnHa ars
3TOro 6blAa OYEHb MOAE3HA.

Ouauoit us saragzok, saunmasmmux mbican Hplotona, 6bi-
Aa npHpoaa cBeTa. UTo 9TO: MOTOK YACTHLL MAM BOAHDBI BE3-
necywero apupa? [louemy oamu cserosble Ayun 6biBaroT
KpAacHbIMH, APYrHe CHHHUMH, TpeTbH 3erenbiMu? Kak u mo-
4eMy 9TH AYUYH NPEAOMASIOTCS, MPOXOAsl 4Yepes CTEKASH-
HYIO MpU3MY?..

Ouanaabl IpKHM COAHEYHBIM ZHEM OH MPHUCTYMHA K 3a-
aymaHHOMY onbiTy. [IpUKpBIA cTaBHSAMH OkHa M MPOMyCTHA
B 3aTEMHEHHYIO KOMHATy Y3€HbKHMH AYYHK CBETa M3 LIEAH.
Ha ero nytu y okna noctraBua mpHsmy, Ty camylo, 4To Ky-
OHA Ha sIpMapKe, a Ha CTEHE 3a MPHU3MOH MPHUKPENHA YeT-
BepTymky 6eroll 6ymarn. M Bot, npoiias uepes npusmy, 6e-
AbIH COAHEYHBIH CBET paclaAcs, PAacKMHYA Ha 6yMakHOM
9KpaHe NOAOCATYIO PAAYKHYIO JOPOKKY — CHEKTP .

Hboioton ycro:xuua ycroBus onbiTa: caeaom 3a nepBoH
MIOCTaBHA BTOPYIO NPH3MY, NepeBEPHYB e€e «BBEPX HOraMH».
M pasaeruBmvecs uBeTa mnocAymwHO co6HpPaAHCh CHOBA
B Y3KYIO MOAOCKY 6eAOro csera.

Tax Hcaak Hbioton aokasan, uto «6eabiii» coaneunbiit
CBET Ha CAMOM J€A€ COCTOHT H3 CMECH BCEX LBETOB PaAYrH.

[locae aToro mpowmao muoro rer. Bpems or Bpemenn
acTpOHOMbl H (PM3HKH-ONTHKH BO3BPAIMAAHMCh K BOMNPOCY
O CMEKTPax CBETA, KOTOPbIH HCIYCKAAH Te HMAHM HHblE CaMo-
cBeTsIHecs] O06beKTbl. YueHble JO6bIBAAH HOBble (AKTbl H
CKAQZbIBAAH HX B OOILYIO KONHAKY AO TOrO BPEMEHH, KOrza
MPHAET Nopa HX OObACHEHHS.

B nauare XIX Bexa miouxenckuit ontux HMocup Mpayn-
ropep 3aMETHA, UTO B HENPEPBIBHOH CIEKTPAABHOH AOPOK-
K€ COAHEYHOrO CBETa HEMAAO Y3KHX TEeMHbIX AMHHH, a B ClleK-
Tpax HCKYCCTBEHHOrO MAaMEHH BCTPEYAIOTCA KaKHe-TO CBET-
Able AHMHHHM. JTO CcOO6IIEHHE CHOBA IIOJOTPEAO HHTEPEC
K cnexkTpaM. DbIAH mocTaBAeHBI OMBITHI, PE3YABTATBI KOTO-
PbIX TIPHHECAH HOBOE KOAHYECTBO MOAE3HbIX (aKTOB. Yue-
Hbl€ MOHHMAAH, YTO HATKHYAHMCb, 06pa3HO roBOPS, Ha S3bIK,
Ha KOTOPOM caMma NpHpoJa roTosa 6blra paccKasaTb AIOAIM
uTOo-TO OueHb BaxkHoe. o Bpemss momumanus sToro Asbika
ele He HACTYIMHAO.

Ouanospemenno ¢ Byusenom B ['efigernb6epreckom yuusep-
cHTeTe, TOAbKO Ha Kadejape QH3HMKHM, a HE XHMHH, paboTar
npodgeccop KprroQ). Ysnas o 3aTPYAHEHHUSX KOAAEru
c GUAbDTPaMH, OH cKa3aA, uTo 6epercsi nomoub. Ou oberrar
H3rOTOBHTb MPHGOP, KOTOPHIH CMOKET Pa3sAMYHTb OTTEHKH,
He MOAJZAIOLIMECS HHKAKMM (QHAbBTpaM.

"'CnékTpoM HasblBAIOT BCIO COBOKYNHOCTb pa3AMYHbIX 3Ha-
4eHHH, KOTOpble MOXKET NPWHMMATb JaHHAasA (PHUBHYECKAs BeAHUHHA.
CoaHeuHblil  CMeKTp — COBOKYNMHOCTb ~ LBETHBIX  MOAOCOK,  KOTOpbIE
MOAYYaIOTCA MPH MPOXOKAEHHH COAHEUHOTO CBETa uepe3 CTEKASHHYIO
npH3My.

P. Bynsen.
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ITpunyun aciicreus
cnekTpockona:

a — npusma;
6 — tpyba;
8 — 0peaka

Kupxrop npeanorarar nponycTHTb OKpalleHHBbIH CBeT
OT 6YyH3EHOBCKOH rOpEAKH uepes MPU3MY, KaK 3TO JEAaA
Hbiorou. M BoT on npuctynua k usroroBaenuro npubopa.
B uentpe aepessmnoit kopobku wus-moxa curap Kupxrod
YKPENHA NPU3MY, a B CTEHKaX NpoBepTeA Ase abipbl. [loTom

B35AA CTapylo MOA30PHYIO TPY6y C TpeMsi AMH3aMH M pacIH-
Aua ee nonoram. O6e MOAOBHHKH BCTAaBHA B AbIpbl B CTEH-
kax kopo6ku. M Ty, B koTOpoOi#t 6b1A0 OZHO cTEKAO, O6paleH-
HOe K MpPH3Me, 3aKPbIA KAPTOHHBIM KOAMNAYKOM C Y3KOH
LIeAbIO.

Ayu cBera uepes IeAb Momazaa Ha MPHU3MY H pacha-
JaAcs Ha Beep LIBETOB, KOTOPbIH MOKHO 6BIAO paccMmaTpH-
BaTb C MOMOLUBIO APYTrOH NOAOBHHKH TMOA30PHOH TPY6bI
c asyms aunsamd. OueHb OCTPOYMHOH NOAydYarach KOH-
CTPYKLHA.

Camoe mepBoe ucNbITaHHE HOBOro NMPH60Pa AAAO COBEp-
IIEHHO HeoxHAaHHbIH pesyabrar. CnekTp OkpameHHOro
MAAMEHH pEe3KO OTAHYAACA OT CHEKTpa COAHEYHOro CBeTa.
B cnexTpe Hamero ceBeTHAa Bce ceMb 1IBETOB pajyru Ae-
’KaT IIHPOKHMH Ma3KaMH H [OCTENEHHO MePeXOAST H3 OA-
Horo B apyrod. B cnektpe naamenu ropeaku oba uccaeno-
BaTeAs] YBHAEAH AHIIb OTAeAbHble Y3KHe LBETHbIE MOAOCKH.
Ho camoe raaBHoe sakAouaroch B TOM, UTO y Bcex 3Ae-
MEHTOB Habop THX MOAOCOK M HX MECTOHaXO:kJAeHHe GbIAH
pasubie!

Hosblii cnexTparbublii amaAus okasaAcs TakHM uyB-
CTBHTEAbDHDbIM H TOYHDbIM, YTO MO3BOAHA 3aMETHTb MPHMECH,
KOTOpbIe HeAb3s 6bIAO OOHApPY?KHTb HHKAaKHM JPYTHM CIO-
co6om.



Koneuno, nocae Ttakoro ycmexa Bynsen crar mccaezo-
BaTb 6YKBaAbHO Bce, uTO momagaArocb nox pyky. V1 koraa
B ero Aa60paTOPHH MOSIBUACH HEBBICOKHH, HO MAEYHCTHIH,
BBICOKOAOGbIH H 60pogaThli pycCcKHH cTaxiep Mo (paMHAMH
Menzaenrees, akkypaTHOMY HeMeLKOMY Mpodeccopy OKasa-
AOCb HE ZO HEro .

Amutpuit Meanosuu 6bia cTpamuo pasouaposan. B aa-
6opatopuu Dynsena ne 6biro Hukakoro mopsaaka. Toaues u
Hepasz6epuxa. loama cryzentos. UyTp wnegoraszer — u
M3-MI04 PYK HCYE3AIOT PEaKTHBbl M XHMHuecKas MOCYZa...

[lpasaa, B aarbueiimem cam Mengerees yBepsia, uTo
npuHAT 6bIA Becbma paaymuo. Ho B ra6opatopun psgom
C HMM OKasaAcsl HCCAEAOBaTeAb, paGOTARIINH C CEPHHCTbIMH
coeaunenuamu. Hecrepnumas Bomb He gaBara cocpeno-
tountbesa. Y /Jmurpus Ksanosuua Bceraa 6bira crabas
rpyab, H BpauyM Jaxke OZHO BpeMs MOJO3PEBAAH HaXOTKY.
Bozo6uosuBmnecs 6oan B rpyau sactaBuaM Menzgereesa
NOKHHYTb Aabopatopuio Dynsena.

On cHAA wacTHylO KBapTHpY, NMpOBEA B Hee 3a CBOM
cueT ras H o6opyznoBar HeGOAbuiylo AabopaTopuio. B neit
OH M 3aCeA 3a W3yueHHMe HHTEPECOBABIIMX €ro ABAEHHH, pe-
IIMB He mnocewlaTb 6Goabue 6YH3€HOBCKOH Aa6opaTOpHH
Boob6uie.

[To Beuepam B He6oAbmOH KBapTHpKe Menaeneena uacto
cobuparuch apysbsi. B uctopum me ocraroch Bcex HMmeH
PYCCKHX CTYAEHTOB M CTa:KEPOB, MHUBIIUX TOrAa B | eitgern-
6epre. HenspecTHo Bo Bcex mozpo6HOCTAX M TO, KTO KOH-
KpeTHO 6bIA B kpyry apysed Jmurpus Meanosuua. B Bocno-
MHHaHMSAX 3HAMEHHTOro pycckoro gpusuorora Meana Muxaii-
rosuua CeuenoBa, BxoaWBIIEro B KPYyr reilgeAb6eprckux
apyseit Menageneesa, onucanbnl Arekcanap [loppupbesuu
Bopoaun — 6yaymuii npogeccop XuMMHM H BblaaroIHHCA
komnosuTop, xumuk Barepuan Casuu u gpyrue Monroabie
AIOZH, MMEHA KOTOPBIX OH HE 3aMOMHHA. 10 6blAO uyzecHOE
Bpemsi. Bce oHH 6bIAM MOAOABI, MOAHBI CHA H HaZEMKA.
B kBaptupe Bopoauna 6viro nuanuno. [lpasaa, npusnats-
CAl, UTO CePbe3HO YBA€YEH HCKYCCTBOM, OH CTECHSACHA H MO-
TOMY WrpaA B OCHOBHOM 3HAKOMbIE apHHM M3 HMTaAbAHCKHX
onep uau necenkdu. Oun 6b1A BoOGIE upesBbIYAHO OfapeH-
HbIM YEAOBEKOM: OTAHYHO MHCAA MAacAOM, AEMHA...

O uem TOADKO He NMEPEroBOPHAM OHH Ha TakHX Beuepax!
Ceuenop BcOMMHAET, Kak YHUTAAH TOABKO YTO BblIIEAIIHEH
u3 neuatd pomaH | onuaposa «O6A0MOB», Kak CHOPHAH...
[lpoiiner mHOro Aer, M yxe 3acAyKeHHbIH, YMYJpPeHHbIH
onbitom /Jl. M. Menaerees 3a ceom o6mmpHble nMosHaHHSA
B HCKYCCTBe — A4, Aa, MMEHHO B HcKyccTee! — 6yaer usbpan
AeHCTBUTEADHBIM YAEHOM HMNepaTopckolt AkazeMuu Xxy-
AOXKECTB.

'B tom xe 1860 rosy, Msyuasm chnekTpbl ILEAOYHBIX METAAAOB AH-
TSI, HaTPHA M KaiusA, DyHseH mpumeA k BbIBOAY, 4TO JOAMEH cylie-
CTBOBAaTb elle M w4eTBEPTbIt MerTaAA artoil ke rpynnbl. OH 06HapyHHA
B CHNEKTPAaX HEU3BECTHbIE A0 TOro roAy6ble CNEKTpaAbHble AHHHM H Ha-
3BaA HOBBI aaeMenT uesveM. CA0BO «le3Hyc» NPHMEHAAOCH paHble AAS
o603HayeHHs LBeTa sICHOro Heba...

Y skuil cneyuaaucr nogoben
¢arocy.
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XUMUYECKIN
MMAChAHC

JIMATPUASA UBAHOBUYA
MEHIEJTEEBA

A. H. Menacnaces 6 nepuos
paborvt Haa Tabauueti
3/CMEHTOB.

B 1861 roay 60AbMIMHCTBO PYCCKHX YYeHBIX, CTazkHUPO-
BaBmuxcsi Bmecte ¢ Menaeneesnim B [eiinean6epre, 3akon-
YHAH CBOM KOMaHZMPOBKHM M BEpHYAHCb Ha poauHy. Bep-
uyaca B [letepbypr u Menaenees.

Ha cosere yuusepcutera, rae caymanrcs oruer Jmut-
pus Mpeanosuua, ycnexu ero 6blAM OLeHeHbl BeCcbMa HEBbI-
coko. [Ipogpeccop D. X. Aenn aaxe Bbickasarca B TOM
CMbICAE, YTO «MOJOOGHDbIE Pe3yAbTAaTbl MO2KHO ObBIAO MOAY-
YHTb M He Bble3zkas 3a IPaHHULY».

A crappiit yunteap Jmutpus Heawosmua, «zeaymka
pycckoit xumuu» A. A. Bockpecenckuii, nocoseroBaa cBoe-
MY YUYEeHHKY ObICTpeHbKO cZeAaTb Kaylr-HHOyzab «6Hoaee
3HAYHTEADHYIO... YHCTO XHMHUYECKYIO PabOTy».

Amutpuit Msanosuu npunsacs sa pa6ory sacyuus py-
kaBa. DyksaabHO B TeueHHEe HECKOABKHX AET OH CTaA BHAHEH-
weil urypoit cpean pycckux xumukos. On nucar u Bpiny-
CKaA Y4e6HHKH, NMyOGAHMKOBaA pe3yAbTaThl CBOHX 3KCHepH-
MeHTaAbHbIX paboT, MHOro mpenojaBaA. |lpumepno B TOT
Ke TNepHoa, KyNMHB Ha nasx ¢ npogeccopom KMabuubiv He-
nanreko ot Kauna umenne Bo6iroso, Menaereer cepbesno
YBAEKCS SKOHOMHKOH ceabckoro xossiictBa. Ou BCTymHA B
yAeHbl MMNepaTopckoro BoabHoro skonomuueckoro obmie-
CTBa M HanmeuaTaA B ero « I pynax» umeabiii psg crareii, no-
CBSIILLEHHBIX MPAKTHKE BEJEHHs PALMOHAABHOTO CEABCKOTO
X035IUCTBA.

K xonuy 60-x roaos koaHuecTBo yuenbix-xumukos B Poc-
CHH HaCTOAbKO BO3POCAO, YTO HACTYNHAO BPeMs MOAYMaTb
06 ux oprauusauuu. M1 B 1867 roay xummuueckas cexius
[ cpessa pycckux ecrecTBoMCHbITaTeAell MPHHAAA pelleHHe
06 opranusauun Pycckoro xumHuueckoro o6iecTsa.

Amutpunii Msanosuu aasHo BHHMMaTeAbHO H3yuan Bce
CBOHCTBa H3BECTHbBIX AEMEHTOB, MbITAACS ONPEAEAHUTDb MPH-
YHHBI CXOACTBA H Pa3AHYHIl MHOTHX M3 HHX. IJTO 6blAa KpPO-
NOTAMBasi U cAoxHas pa6ota. Jlas TpeTu M3 Bcex H3BecT-
HBIX TOTZa LIECTHAECATH TPEX DAEMEHTOB XHMHKH HE 3HAAH
Zaxee TOYHOrO 3HAaueHHs aTomHoro Beca. «Peakosemenb-
Hble AEMEHTbI» 6blAM Boo61e He M3yuenbl. HMccaegoBaTean
3HAaAM TOAbBKO MX Ha3BaHHs M CHMBOAbI a pa3sBe YTO CaMble
o6wne rpy6bie csoiictea. IlpaBaa, oTaeabHble cemeiicTBa
aremenToB cyuectsoBard. MasecTnbl 6biAH, Hanpumep, ra-
AOHADI, 1IeAOYHble MeTaAAbl... Ho aaxe To, xak cBasaTb
MexkaAy co60H 3TH ceMbH, GBIAO COBEPIIEHHO HESCHO.

MOoO2KHO TOABKO YZAMBASITBCS BEAMKOAENMHOH MHTYHIIHH,
nposiBaeHHoil MenzereeBbiM B mepuoa 3Toil paGoThl.

Amutpuit Mlsanosnu mMHOro u ymopno pasmblmiAsia Haz
NPUHUHNAMH KAAQCCH(HKALHH, HaJ BHYTPEHHHMM MpHYMHA-
MH NEPHOAHYHOCTH, KOTOPble OGSA3AaTEABHO JOAKHBI GbIAM
CKa3bIBaTbCS HAa (PUBHKO-XMMHYECKHX CBOHCTBaX SAEMEHTOB.

[loneaeabnux 17 perpars 1869 roza 6bia BoBCe He yaau-
HbIM aHeM AAsl oTkpbiTHH. Ml He B TOM zenro, uTo demparb
peako 6biBa B [letep6ypre corneunnpim u pagoctunim. [1po-
cro B a1oT aenb Jmurpuit Msanosuu Mengereer — opau-
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HapHblil npodeccop xumuu [letep6yprckoro yHuusepcHTe-
Ta — JOAkKEH 6bIA OT6BITh B KomMaHAHpoBKY. M He mo cay-
xe6HbIM, HE MO HAay4YHbIM JeAaM, a KaK JAeHCTBHTEAbHbIH
ynren BoabHoro skonomuueckoro obmectsa. [lo npocbbe co-
setra O61ecTBa OH COrAQCHACS COBEPIIHTb MHCMEKIIHOHHYIO
noesaky U ob6caeaoBaThb paboTy apTeAbHbIX cbipoBapeH Hos-
ropoackoil u 1 Bepckoil ry6epuuil. MenzereeB Bcepbes 3a-
HHMMAACsl CEABCKHM XO3SHCTBOM.

PACCEA3BIBAIOT, umo 6 nouckax ceaseli, 00sedunaioupux saemernmuot ¢ edunviii yrndamennt muposda-
nus, Mendeaees nanucaq Ha GUIUMHLLE KAPMOYEQE ¢ OOHOL CMOPOHBL Ha3GaNU.e IaeMeHma, @ ¢ Opyzoii —
ez0 amomuutii sec u giopmyavt 2aasnnlr coednunenuii. Yacamu y ceba ¢ Kabuneme nepexaadviean on amom
ZUMILNCCRUIL (RACLIANCYH, GLICIIPANGAS IACMEHINBL NO CEOICMEAM 8 A02iuecKue padbl. B konye konyoe on, kar
wWaATMaAmucn, 6 yMe npedcmasast éce noae, CoCMomee U3 WeCMUGeCamIL mpex KACIMoK, 8 Konmopslx d0AHCHbL
Obian pazmecmumucs aemenmsr. Ho nu odun uz eapuanmos ezo me ydosaemeopan.

H som odnancdvr 60 cre on yeudea mom. eQUHCINEEHKBLUL NOPADOK, KONLOPHLE eMYy NUKEAK He aGaics Hangy.
Kapmuna 66iaa markoii ackoii u omuemaugoi, wmno o npocryacs, sanucaa ee va aucme 6ymazu. H ympom
repuoduueckan mabauya Goraa 20moea...

Kax 6u110 60t npocmo omrpoieams 3akonbL npupodst, ecan 6vt 6ce 6bL10 MakK, Kak pacckaviéalom aezeHdol.
Taxux aezend nemano... Cpedu ucmopuros rumuu rodum pacckas o mom, Kak Kemeyrkuii yuensui Aezycm
Dpudpux Keryae - Amumpuii Heanosuw nosnarkomuacs ¢ num 6o apems npeouiganun ¢ Iepmanuu —
omkpeia opmyay Gensoaa...

Keryae doazo 6uacs nad mem, wmobnr npedcmasuins cebe nazasdno amo caosxcroe coedunenue. H 0o-
Haxedur, 60 pemsa 0dnoti u3 noezdor, on oop A GRUMAHILE KA BOALUIYIO KAemKY ¢ 06e3banamL, KOMOpYo
ecaaun no yauye na meaeze. Hanyzannnie mpacrkoii obesvanst sucean 6 kaemre, cyenuswucs dpyz c dpyzomn
aanemu u reocmamu. H momuac y Kekyae so3nuraa apras accoyuayus: 0besbanst npedcmaguaucs emy
amomany yzaepoda, 4ansl Ur — IMO GAACHIMHOCMIL, KOMOPLIMIL IMU AmMoMbl 00ANCHbL CYenaamscs opyz
¢ dpyzom, a obe3banvi reocmur — me camble c6060dnble sarenmrocmu Y2aepoda, KOMopble HACLLUAIONCS
sodopodon.

Koneuno, 2zaasroe 30ecy ne obezvannt 6 Kaemre, @ ma He3pumas 6RYMpennas paboma, Komopas doaxcna
Goimb auGo 3axonuena, anbo GAUIKA K KAKOMY-MO OUENb SANCHOMY, MONCC GHYMPERHeMY, pe3yasmanty,
u mozda moxcem. npousoiimiL ar06oe, mna awee 6 e, cobbimue, KOMopoe cA08HO OMKPOCI ULLIO3LL
u dacm GvLINAECHYMHCA HAKONACHHOMY MGOPULECEOMY NOMENYLANY.

Ho noka usBosumk, koTopbiii f0AkeH GbIA OTBE3TH €ro
Ha BOK3aA, He npuexan, Jmutpuii Misanosuy nasepusaka noa-
ceA Kk cTory. Bee ero MbicAM 6blAHM B Te JHH 3aHATbI y4eGHH-
koM «OcHoBbl xuMHH», KOTOPBIH oH mucar. B aTo yTpo emy
NPHIIAA B TOAOBY HJ€sl HOBOTO PACHOAONKEHHS «ILEAOUHBIX»
M «ILEeAOYHO3EMEABHbIX» METaAAOB B pykonucH. Hosyio
HZEI0 CA€ZOBaAO TNPOBepHTb... MoxHO cebe mpeacTaBHTD,
KaK OH TOPOMHMACSH, MOKPBIBAaA CTPAHHIY 3a cTpaHHuell pac-
yeramu. M HekcTaTu H He oTOpBaTbCS — NOTOMY YTO OH BHe-
3aMHO YBHZEA B CBOMX BbIKAQJKax PeaAbHYIO OCHOBY HOBOM
CHCTEMBI SAEMEHTOB...

Kouneuno, on ne yexan B nomezeabnuk. He yexar u BO
BTOPHHK M B cpeay... Komananposka 6bira OTAOKEHA Ha
MapT, Ha TO BPEMsi, KOTAAa OH M3 THINOrpa(HH MOAYUHA Nep-
Bble OTTHMCKH Ta6AMUbI, o3ariaBienHoit um «OmnbiTbs cucTe-
MbI AEMEHTOBb», H, 3aME€YaTaB B KOHBEPTbI, PA30OCAAA MHO-
rMM PYCCKMM M 3apy6ezsHbIM XMMHKaM...

Mopma nepBoil TaGAMULBI 3AEMEHTOB AEHCTBHTEABHO
HenpWBbIYHA. JTO TaK HasblBaemas AAHHHas Tabauua. B mo-
caeayromue roaot JI. . Menaerees ne pas Bosspamancs
K HeH, mepeseAblBaA, MHCAA CTaTbH, B KOTOPBIX Pa3BHBaA
BbICKa3aHHblE TOTAAa, B ()eBpare W MapTe, HAEH.
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OT NEPUOANYECKON
TABJINIbI

KR NEPUOANYECKOMY
3AROHY

HysxcHo ymero ussackaro
u3 ¢axkra cmoica.

M. Topbkuii

Ckasatb, uto otkpbitue JI. 1. Menzeneera cpasy 6bir0
NPHHATO BOCTOP2KEHHO, 6biA0 6b1 HeBepHOo. OHo 6bIAOG BOC-
NPUHATO C OCTOPOKHOCTbIO. B Hayke Boo6ue peako uTo-Au60
KapAHHAAbHO HOBOE MPOXOAMT «Ha ypa». Ha To aTo u nayka.
E#t neo6xoaum saoposbiii ckentHuusm. Bocrtopaennocts
Y4EHDbIX CAHLIKOM AOPOTO MO2KET OGOHTHCb Hayke U YEAOBE-
4ecTBY.

OaHH XMMHKH BCTPETHAH OTKPbITHE MNEPHOZHUYECKOTO
3aKOHA C HECKPbIBAEMbIM MHTEPECOM, NIOTOMY 4YTO OHM CPasy
K€ YBHAEAH B HeM 6OABLIOE MOJACIOPbe HX COBCTBEHHBIM pa-
6otam. Jlpyrue oTHeCAHCh K HEMY OTPHLATEADHO H H30 BCeX
CHA CTapaiHCb OMOPOUYHTb MPEAAOKEHHYIO CHCTEMY, OTbI-
CKHBasi B HEH HU3DSHBI,

Ho u Tem u apyrum pa6ora MenaereeBa kasarach upes-
BbIYaHHO CMEAOH, H KaK Y CTODOHHHKOB, TaK U Y IPOTHBHH-
KOB OBIAO K CO3JaTEAI0 MEPHOJHUYECKOTO 3aKOHA HEMAAO
BOIPOCOB.

[TocmoTpuTe Ta6AHLY, NpeacTaBAEHHYIO Ha (oTOrpadHH.
Jmurtpuit Msanosuu gemouncrpuposar ee Pycckomy xumuue-
ckomy obiectey B 1870 rogy. CoctouT ona us Bocbmu Bep-
THKAAbHBIX CTOAGLOB, KOTOpble COJZEPKAT BOCEMb TPYMM
sAemeHTOB. [IpH 3TOM HOMepa rpynn ompezeAsloT BaA€HT-
HOCTb SAEMEHTOB MO KHCAOPOZAY.

BarenTHoCTb — cBOHCTBO aTomMa 06pa30OBbIBATb XHMHUe-
CKHe CBA3H C OMNpPeAeA€HHbIM YHCAOM JAPYTHMX aTOMOB —
OZHO M3 XapaKTepHEHIINX XUMHUYECKUX CBOHCTB IAEMEHTOB.

C B0ZOPOAOM 3AEMEHTbI MEPBbIX YeTbIpeX rpyNH O6bIY-
HbIX coejHHeHMH He zaBaiM. 3ato Haceaenue 1V, V, VI u
VII rpynn ¢ Boaopoaom coeaunsrocb oxortso. Ilpu artom ux
BAaAE€HTHOCTb MO BOZOPOAY C yBEAMYEHHEM HOMepa TPYMIbl
naganaa.

Bce sanucanmble apyr mox apyrom sieMeHTbl 06paso-
BbIBAAH OJHO CEMEHCTBO MOXOHMX JAPYT HA JPYra BEIECTB.

MeunzereeB TBepAO CUMTAA TNEPHOZUYHOCTD 3aKOHOM
NpHPOAbI, U MOTOMY TaM, e ATOMHbIH Bec MEHSACS He
MAABHO OT OJHOTO H3BECTHOTO 3AEMEHTa K ApYromy, a Cco-
BepIlaA CKAaYOK, OH OCTaBUA B TabAHLE MYCTble KAETKH H
BNHCAA B HHMX CpeJHee 3HAa4YeHHE ATOMHBIX BECOB eIle He
OTKPBITBIX U HUKOMY HE H3BECTHBIX DAEMEHTOB, KOTOPbIE, MO
ero MHEHHIO, HENPEMEHHO JOAKHbI GbIAH CYIIECTBOBAaTb.
OTHUM «HEM3BECTHbIM» OH JABaA Ha3BAHHSA IpeJIIECTBY OIUX
aHAAOroB — cocezeil 110 rpyIie, HO ¢ MPUCTABKOM «3Ka», YTO
Ha JpeBHEM CAaHCKPHUTCKOM SI3bIKE O3HayaAO «OZHH». 10
€CTb «IePBbIA aHAAOI».

Taxk, Ha cBo6oaHOE MECTO B TpeTbell rpynme no ropHsoH-
TaaM Mexay karbuuem — 40 — u turanom — 48 — Jmut-
puii MBanoBuu Bnucar atomuniii Bec 44. A cam anemeHT
Ha3BaA 110 COCEAY CBEPXY, PACNIOAOKEHHOMY B TOM K€ CTOAG-
e, 5ka60poM, NpeacKasaB ero (GpUsHYeCKHE H XHMHUYECKHE
cBOHCTBA.

[Npomnro menbme aecaru aer, u xumuk NA. M. Huabcon
OTKPBIA CPEAM PEAKHUX 3EMEAb HOBbIH IAEMEHT, Ha3BaHHBIH



ONBITD CHCTEMH 3JEMEHTOB'D.

OCHOBAHHON HA HXD ATOMHOMD EHCH H XHMUYECKOMD CXOACTBD

Ti=50  Zr =90 ? = 180.
V=51 Nb=94 Ta = 182.
Cr=52 Mo-96 W-=186.
Mn=55 Rh=1044 Pt==1974
Fe=56 Ru=1044 Ir==19%
Ni=Co=59 Pi=106s Os=199.
H-=1 Cu=631 Az==108 Hg-1200
Be=94 Mg—=24 Zn=652 Ci=112
B==11 Al=27¢ ?=68 Ur=116 Au=197?
C==12 Si=28 *=70 Sn-=118
N=14 P-31 As=75 Sh-=122 Bi=210?
0==16 S$=32 Se=1791 Te-=128?
F=19 Cl=355Br=80 1=127
Li=7 Na=23 K=39 Rb=854 Cs=133 Ti=204
Ca=40 Sr=87s% Ba--137 Pb=207.
?-=45 (Ce=92
Er=56 La—-=94
2Yi=60 Di=95
An - 756Th =1187

HM 1O HMeHH cBoeil poaunbl ckanaueM. M ToTuac xe apyroi
xumuk, I1. T. KxaeBe — cooreuectBennnx Hurbcona, —
yKasaA, YTO CBOHCTBA HOBOTrO 3AEMEHTa MOAHOCTBIO HJEH-
THUHBl 3kabopy, npeackasanHomy MeHnzeaeeBbiMm...

B cBoeit kaaccHueckol cratbe «EcTecTBennas cucrema
SAEMEHTOB H NPHMEHEHHE €€ K YKa3aHHUIO CBOHCTB HEOTKPDI-
ThIX elge aaemenToB» Jmutpuit Msanosuu Menzerees npea-
CKa3aA CBOHCTBA €lleé HECKOAbKHX YA€MEHTOB, HEHM3BECTHBIX
cospemennukam. M co Bpemenem Bce ero npeackasanus 6ae-
cTsiuie cObIAHCD.

Ho 6bian u TpyanocTH, He zaBaBmIME XMMHKaM 6e30r0-
BOPOYHO MPHHATb CHUCTEMY, MpearoxseHHYI0 MeHaereeBbiM.

HAaYMHAAHMCb 3TH TPYZAHOCTH C CAMOTrO HEPBOrO IAEMEHTA
nepHOAHYECKOH cHCTeMbl — ¢ Bogopoaa... Kasaroch 6bl,

Tax ebizasigena Tabauua
anementos Merngencesa

8 NEPBOM USAAHUU €20 KHUZU
«OcHosbl XUMUU».
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Xumuueckas naboparopus
cepeaunvt X1X scka.

4yero mpouie: BOJAOPOJ — CTapblil 3HaKOMblil xHMHKOB. Erre
co Bpemen [lapaneanca u Boiias ator roprouuii ras — mo-
CTOSIHHBIH CMYTHHK MHOTOYHCAEHHBIX ONBITOB, BO BTOPOH
norosune XIX Beka on He ZoAxeH 6bl BbI3BIBATD HHKAKHMX
comuenuil. Ho xumuKkM He MOram coraacuTbcsi ¢ Tem, uyTO
Menzaearees mocraBuA BOAOPOJ B MEPBYIO TPYIIy TabAHLBbI,
MOTOMY YTO B XHMHYECKOM OTHOLIEHHH OH COBCEM HE MOXO-
AMA Ha JpYrHe BAEMEHTbl TOH K€ TpyMmbl.

Bonpoc o Bogopose ocroxHAACA eme H TeM, YTO TECHO
CBA3BIBAACA C MPO6AEMOH €aHHCTBa MaTepuH. JTa cTapas
(purOcOPCKas TpaauLUs BoBce He ymepaa B XX cTorerHu.
[Ipeacrasbre cebe, kak 3aMaHYMBO 6bIAO 6bl HAHTH eAHHYIO
MaTepHIO, U3 KOTOPOH pPas3HbIMH crocob6aMH yzaarocb 6bl
cobpaTb BCe HMEIOIIMECS B PACIOPSKEHHH YeAOBEYeCTBa
9AEMEHTHI...

Boaopoa, ecau npuHATb ero Bec 3a eAHHHILY, OuYeHb
noaxoaua arsa takoil poau. Ha sato o6paTur BHUMaHMe eme
B nauare XIX peka anrauiickuii Bpau M xMMHK YHAbsM
[Ipayr. M ¢ Tex nop XMMHKM NMBITAAHCb KAK MO2{HO TOYHEE
OMNpeseAMTb aTOMHbIE Beca XUMH4eckHX 3aemenToB. K coma-
A€HMIO, MHOTHME U3 HHX BbIPax<aAMCb JPOGHbIMH, a HE LEAbI-
mu yncaamu. M B konue konuos runoresy [Ipayra npumaocn
OCTaBHTD.

A Tenepb ngaBaliTe OT MEPBOro dAeMeHTa TaGAHLDbI mepeH-
IeM K TMOCAEeAHEMY, K ypaHy.

Bo Bpemena Menaereesa 3To 6bIA BecbMa MaAOH3BYYEH-
ublit aaemenT. OTKPBIT OH 6bIA, MpaBAa, AOBOABHO JaBHO,
eme B 1789 roay. Ho sa cTo AeT 0 Hem ysnaru maro urto HO-
soro. /la He ouenb-To M HHTepecoBarMcb. ATomMHbIH Bec
ypana Bcemn npuuumaics sa 120. [lostomy cam sarement
ZAOAKEH 6bIA, COTAACHO NEPHUOAHYECKOMY BaKOHY, HATH CAe-
nom 3a orosom — 118, — koropoe Amurpuii Msanosuu no-
mectua B IV rpynny Ta6Auupl, U cToATb nepes cypbMmoil —
122 — us V rpynnot... Ho ussectuble xumukam ceoiictsa
ypaHa He MyCKaAM ero Ha 3TO MECTO.

Menaerees 6bIA a6COAIOTHO yBepeH B CIpPaBeiAHBOCTH
cBoero 3akona. Pas xMMHueckHe CcBOHCTBA ypaHa He COOT-
BETCTBYIOT €r0 MECTY 1O aTOMHOMY BeECY, CTaAO 6bITb, aTOM-
bt Bec mHaigen Henpasuibuo! M Jmurpuit HMeanosuu
nepejBUraeT ypaH Ha 6GoAee MOAXOASIEE €MY MECTO
B II] rpynny Ta6auubl u sanuceiBaer ero mocae kaamus —
112. 3aecp, Bpoae 6bl, H BAAEHTHOCTb €MY GOA€E MOAXOAS-
mwas U 60p C AAIOMHHHEM B POACTBEHHHMKH roasarcsi. A kak
6bITb ¢ aToMHbIM Becom? Menzgereep 3aMeHsIeT €ro Ha BEAH-
yuny 116... Ho Bcsikoe peuwenne aoaxiHO 6bITb MpoBeEpeEHO.
M MeuaereeB MHOrO BpemMeHH MPOBOAHT B AaGOPATOPHH.
BmecTe ¢ HMM Haa M3yueHHEM M NPOBEPKOH CBOMCTB ympsi-
MbIX SAEMEHTOB, HE COOTBETCTBYIOLUIMX OMpPEJAEAEHHBIM HM
mecTaM B TabGAMIeE, 3aHHMaAMcb M ero yuenukd. Peakoro
ypaHa cpeiH peaKTHBOB AabopaTopuu He 6biro. Menaeneen
nonpocuA no crapoil apyx6e A. Bopoauna — npogeccopa
Meauko-xupypruueckoi akageMHH MNPHCAATb €My XOTb Ka-
KHe-HHOYAb COeMHEHHs STOTO DAEMEHTA.

Ho y Bopoauna ypana Toxe He okasarocb. Menaeaees



BCOOMHHA, uTo Ha [lapuackoit BbictaBke 1867 roga xumuk
Meunbe aemoHcTpHUpOBaA cnAaBAeHHBIA 06pasel HY:KHOro
emy meraara. On nanucar Bo Mpanuuio. M cuosa neygaua.
Okasanocb, uro Menbe Bce KOAHYECTBO HMEBLIEroCs y HEro
ypaHa nepesaA APYrdM HCCAEZOBATEASM.

CTaBaACsl MyTb TEOPETHUECKHUX Pa3MbIIMIAEHHH Ha OCHO-
BaHHH 4y:KMX HCCAEJAOBAaHMH M 4y2HX pesyAbraToB. Ilocae
noarux pasaymui /mutpuii Meanosuu npumen x soiBoay,
4TO W HOBOE M36PAaHHOE UM JAS ypaHa MECTO B IepUOJHYE-
cKOH cHcTeme Toxke He rogutcs. V1 Boobuie ars Toro, urobbl
COLIAMCH KOHLbI C KOHLUAMH, aTOMHbIH BeC ypaHa HAazo...
YyABOHTb, a caM dAeMeHT momectduTb B VI rpynmy.

Msuorum xuMHKaM Toraa ®To KasaAoChb YHCTBIM I POH3BBO-
arom. Ho npomnro Heckoabko AeT, u 6bIAM Omy6AHKOBaHBI
HOBble pabOThl MO XHMHMH ypaHa, NMOCTABAEHHbIE B Pa3AHY-
HBIX AabopaTopusix MHpa. ATOMHBIH Bec ero okasaAcs jeit-
CTBHTEABHO YZABOEHHbIM. |loaTBepAMAOCD M MECTO ero
B VI rpynne ta6aunp.

. Y. Menaeaees BoBce HEe cuMTaA, YTO ypaH — MOCAEA-
HUH BAEMEHT M3 CyLlecTBYIOIIMX. Bcaea 3a HHM B mycTble
KAETKH TaGAMIIbl OH BIIMCAA ATOMHbIE BECA NPEANOAAraeMbIx
SAE€MEHTOB CAeAyoWHMX rpynin. llpaBuAapHOCTD 3TOrO mMpor-
HO3a BEAHMKOrO XHMMHKA MOATBEPAHAACh YK€ B HAIUH JAHH,
MHOTO A€T CHYCTS IOCA€ ONYyBAHKOBAaHHS MePHOJHYECKOTO
3aKOHA H MePHOAMYECKOH CHCTEMbl XHMHYECKHX DAEMEHTOB.

Hemano cua Jmutpuit Misanosuu otaar u nouckam eau-
HOH mpamaTepHH, KOTOPYIO B Te rojbl HCKaAH BCe.

B 1903 roay Mengenees BbIABUHYA THIIOTE3Y, YTO MHPO-
BOH 3(Hp — TaMHCTBeHHas cybcraHuwus, Gepywass cBoe Ha-
4aAO OT NATOH cymHOCTH APHCTOTEAS H A0 cell mopbl HHUKEM

H3 eCcTeCTBOHCIbITaTeAeH He O6HAapy2KeHHAsl, — eCcTb He 4TO
HHOE, KaK AeryallMH MHEPTHBIH ras, 3amOAHSIOWHME KOCMH-
yeckoe npocTpaHcTBO. «VIHpoBOH o(pHp, — mHcaA OH, —

MO2KHO IPEACTAaBHTb, NMOAOOHO reAHIO H aproHy, rasom, He-
CMOCO6HBIM K XMMHYECKHM COEAMHEHHAM. DQHP €cTb Mpo-
CTOE TEAO, AHIIEHHOE CIIOCOOHOCTH CKHMATbCA H BCTYNaTb
B YaCTHYHOE XHMHYECKOEe coejuHeHHe». B ony6iukopanHol
nos:xe Tabauue Menaerees nmomemaer B HyAepoil rpymnme
HHEPTHBIX ra30B HEU3BECTHblE IAEMEHTbl, ATOMHbIH BeC KO-
TOPbIX MPEANOAAraAcsi MeHblle, yeM y Bogopoaa. Kakue
MOrAM OBITb Yy XMMHKOB OCHOBaHHs AYyMaTb, 4YTO CHCTEMa
AEMEHTOB OrPAaHHYHBAETCA B CTOPOHY A€ryaHIIHX DAEMEH-
TOB BOJAOPOAOM?..

Menzaerees HazBan HaumAeryalmMid SAeMEHT HYAEBOH
rpynnbl HbioTOHHeM. ATOMHBIH BeC ero He JOA2EH OblA
npeBbllIaTb MHAAMOHHOH JOAH aTOMHOTO Beca BOZOPOAA.
«ITO U ecTb 3PHP», — IHCAA OH B B3aKAIOYEHHH CTaTbH.

Ceroans Mbl 3HaeM, 4TO HHKAKOrO 3(HPa He CYILIECTBYET,
a BOAOPOJA JAOAKEH 3aHHMAaTb MEPBOE MECTO B TabAHIlE, MO-
CKOABKY aTOM €ro HMeeT HaUMeHbINHil 3apaa aapa. | lousrao
HaM M TO, 4TO M€Ky BOZOPOAOM H TFE€AMEM HET HHKAKOrO
APYTOro SAEMEHTA.

BbisbiBaru HegoymenHe Takake 3AeMEHTbl Meau, cepebpa
u 3so0roTa. /JlelficTBMTEABHO, KaK MOKHO 6bIAO TOMELIATDb

Her nuuero onacneii aas
HOB0Il UCTUHDL, KAK CTapoe
3abayxcaeHue.

H. B. Tere
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HEBOJIBIIOE
IMMOCJIECJIOBUE

K MEPBOI YACTH,
KROTOPOE
HETEPIIEJIUBBIN
YUTATEJIb
MOSKET N
MPOIIYCTUTDb

HX BMeCTe CO LIEAOYHBIMH MeTaaramu B | rpymmy u oamo-
spemenno B VIII, Bmecte ¢ meTaaramu rpynnbr xenesa?

He moran xumuku coraacutbes u ¢ pasmeuienuem B Ta6-
AMIE «PeAKO3EMEAbHbIX DAEMEHTOB>...

Bpemsi usmenuAo nepBoHauaAbHbIH BHA TabAMUbI, A0-
MIOAHHAO €€, OCTABUAO B KAETKaxX AHIIb Té YAEMEHTbI, KOTO-
pble B MOAHOH Mepe COOTBETCTBOBAAM MEPHOAMUYECKOMY 3a-
KOHY, OTKPbITOMY 3aMEYaTeAbHbIM HALIHM COOTEYEeCTBEH-
uukom /Imutrpuem Vsanosuuem Menaereesbim. Ilepnoau-
yeCKMH 3aKOH OTKPBIA Mepej XHMHKAMH HOBble FOPH3OHTHI,
HO OH 25€ U MOCTaBHA Nepej YUeHbIMH HOBble BOMPOCHI.

Eme Bo Bpemena Menzaereesa 6bir0 sicHO, uTO MexAy
SAEMEHTAaMH, A€KAIIMMH B OCHOBE MAaTepHAAbHOTO MHPA,
AOAKHA CYLIECTBOBATb IAy60Kasi BHyTpeHH:As cBA3b. JloAxk-
Ha, HO B ueM oHa 3akatouaracb? Ha kakom yposue ee uc-
kaTb? B uem HcTHHHas nMpHYHMHA NMEPHOAMYHOCTH IAEMEH-
to? M nmouemy cBolicTBa poacTBEHHDIX 3A€MEHTOB MOBTO-
PAIOTCSI, CTPOTO CAEAYS OTKpbiToMy MeHaeaeeBbIM MepHOAH-
yeckoMy sakony: 8, 18, 322..

Hy:xno 6piro cpouno, HemeareHHO HCkaTb OTBETHl Ha
ST BOMPOCHI, MOTOMY YTO OHM TOPMO3HMAM Pa3BUTHE HAYKH
O CTPOEHHH BelleCTBAa, TOPMO3HAU IOMCK NEPBOHAYAA MHPA.
Ho 3azecb naunnaercs yx:xe coBcem apyrasi yacTb 3TOH MCTO-
pHH, 4aCTb, KOTOpPas CBfi3aHa HE C XHMHEH, a CO CMe:KHOH
HayKOH, KOTOpasi C JaBHHX BPEMEH CTOHMT B IIKOAbHbBIX pac-
nucanusx kopotkum caosom: (DMI3HKA.

[lpexxae uem Mbl pacmpomlaeMcsi ¢ MOYTEHHOH JApeBHEH
HAYKOH, CTOsILleH Yy MCTOKOB MOMCKOB NMEPBOHAYAA, AaBaHTe
nojBeEM HEKOTOpble HTOTH €€ JOCTHKEHHH Ha 3TOM MYTH.

Bo-nepBbix, eme pas BCOOMHHM: YTO TaKoe XHMHA?
Knaaccuueckoe onpeaeaenne raacur: XMMHA — sto nayka
O BelleCTBaX M HUX NpeBpAlIEHHUsAX.

A uTo MBI MOHHMaeM noj BemlecTBOM? JTO TOT MaTe-
pHAA, U3 KOTOPOrO COCTOSAT Alo6ble Teaa. Arobble — aTo
3HAYUT: 3BE3Jbl U KHUBbIE KO3SIBKH B AYKaX CTOsiueH BOADI;
KPHUCTAaAABl CO CTPOTHMH, pas M HaBCerja 3ajaHHbIMH (op-
MaMH, H ZOxZeBble KAaIlAH, pacTeKalollHecss Ha acarbTe H
HCMNapsiioLHecs: MO Ay4YaMH MPOTASHYBILEro COAHUA.

BemwectBo moxmeT 6bITb HNPOCTBIM H CAOMHBIM, TpEA-
CTaBASIOWIUM cO60H cOegHHEHHE MHOTHX MPOCTHIX...

CaMbIM NpPOCTHIM BEIIECTBOM CYHMTAIOTCA XHMHUYECKHE
3AEMEHTbl, He MOAZAIOLIHECS JaAbHeHIIEMY XHMHYECKOMY
pasroxenuto. Kaxabli XHMHuecKMH 3AEMEHT COCTOMT M3
OZIHOTO COPTa aTOMOB — MEAbYaHIIHX, HEZEAHMbIX H COBEp-
IIEHHO HEU3MEHHbIX C TOUKH 3PEHHS XMMHYECKHX peaKuuH
YacTHL, KOTOPble COXPAHSIOT BCE XHMHYECKHE CBOHCTBA
CBOEr0 dAEMEHTA.

Kom6unnpys pasubie aToMbl BO BCEBO3MOXHblE cCOYe-
TaHWUsl, HO OCTABASI UX NPH DTOM HEH3MEHHbBIMH H HeZAEAH-



MbIMH, XHMHS CO3Ja€T MOAEKYAbl — MeAbyaHlHe 4YacTH-
Ubl CAOHBIX COEJMHEHHMH, COXpaHSIOIHEe BCE XHMHYECKHE
CBOHCTBAa 9THX COEAMHEHHH M SIBASIOLUIHECSH OCHOBOH CAOXK-
HBIX TEA.

Hrak, oT Ter Kk BellecTBy, OT BelllecTBa uepes MOAEKY-
Abl K HEZEAMMbIM aTOMaM; H OT aTOMOB 4EpE3 MOAEKYAbI
CHOBAa K BELIECTBY H K TEAaM...

Bce! Bbixogur Tak, uTo Ha ypoBHE aTOMOB IOHCK XH-
MHeH mepBoHauaA MHpa 3akanuupaercs? [loayuaercs, uTo,
B3AB H3 (PHAOCOPHH HAEI JAHCKPETHOTO CTPOEHHA Belle-
crea, Beankas Hayka Xumus gokasara pearbnocTb cyime-
CTBOBaHHsl aTOMOB H JaAblle He MOIIAA?..

Xumus Bcerza 6blAa TECHO CBA3aHA CO BCEMH OTpAaCAfA-
MH ecTecTBO3HaHHMA. B Hamu auu sta cBsAsb crara Hepas-
poieHoil. UunTaTeAb, HaBepHOe, He pa3 CAbIIIAA Ha3BaHHA
TAaKHX pPa3/eAOB COBPEMEHHOH XHMHH, CTaBUIHX CaMOCTOS-
TEAbHbIMH MMOTPAHHYHBIMH OTPACASIMH HayK, Kak 6GHOXHMHSI,
KOTOpasi H3Y4aeT XUMHUYECKYIO CTOPOHY GHOAOTHYECKHX SB-
AEHHH; reOXHMHsi, 3aHMMAIOIIAsiC XHUMHYECKHM aHAAH30M
rOpHbIX MOPOJ W U3YUEHHEM PacCNPOCTPAHEHHUS XHMHYECKHX
SAEMEHTOB H MPUPOAHBIX COEJAHMHEHHH Ha 3eMAe; (pH3Hue-
CKasi XMMHS, KOTOPash H3yyaeT XMMHUECKHE O6bEKTHI H XHMH-
YyecKHe SIBAEHHS C MOMOLUbIO (PH3HYECKHX METOZOB HCCAEZLO-
BaHHs.

MDusnueckas xumMus cama mo ce6e COCTOUT H3 HECKOAb-
KHMX CaMOCTOSITEAbHBIX HAaYK, CpeAH KOTOPbIX XHMHUECKas
(pHM3HKa, NPUMEHSOIAs K MCCAEJOBAHHIO XMMHYECKHX BOM-
pPOCOB CaMble MOCA€AHHME JOCTH:KEHHs HOBeHueH (HU3HKH,
B TOM yucAe QHU3MKH aToMa M (uaukH szxpa... Croga xe oT-
HOCHTCS1 KBAHTOBasi XHMHSI, MCIIOAb3YIOLLAsA AN CBOMX LieAeH
MEeTOZbl KBAHTOBOH MeXaHMKH; XUMus U3oTonos. MozxkHO Ha-
3BaTh XHUMHYECKYIO TEPMOAHUHAMUKY, SAEKTPOXHUMHIO, pajHa-
LHOHHYIO XHMHIO, PaZHOXHMHIO U MHOIO-MHOTO JAPYrHX pas-
ZLEAOB...

Ycnexu MHOrux mepeuMCAEHHDBIX HAayK JAAHM XHMHH Ha-
AEKHYIO OCHOBY JASl XMMHYECKHX MPeACTaBAEHHH O cTpoe-
uun BeiectBa. Ceroansa XMMHKH JOAHBI 3HAaThb H 3HAIOT
¢usuky. OHu npekpacHO OCBEJOMAEHDBI O TOM, YTO XHMHUe-
CKHEe CBOHCTBA 9AEMEHTOB OOGDSCHAIOTCA IAEKTPOHHOM
CTPYKTYpOH aTOMOB. 3HAIOT H TO, YTO 06pa3OBaHHE MOAE-
KYA CAOKHBIX COEAMHEHHMH MOAYHHAETCS 3aKOHAM KBaHTO-
BOH MeXaHHKH. XHMHKH HCTIOAb3YIOT JAS CBOHX HCCAEJOBa-
HHMH CHEKTPOCKONMIO H PEHTreHOCTPYKTYPHbIH aHAAM3, METO-
Abl MeYeHbIX aTOMOB H silepHble HU3AYUEHHS, YCKOPHTEAH,
CBEPXHH3KHE H CBEPXBbICOKHE JAABAEHHS H TeMIepaTypbl,
rAY604aHIIHH BaKyyM...

U Bce-Taku xumus no-npex<HeMy ocTaeTcas HayKoH O Be-
IeCTBaX H MX MNPEBPAIUEHHUSX, CBSBAHHbIX C H3MEHEHHEM
KOMO6HHAUHUH €AWUHbIX M HEAEAHMbIX aTOMOB.

Ham e B mouckax nepsonauar npuImAo Bpems yray-
6MTbCsl B HeApa 9TOH 3arajouHoH, Kak cHUHKC, MEAbUaHieH
4acTHLbl XMMHYECKOrOo dAE€MEHTAa, YacTHUbl, HA3BAHHOH ellle
APEBHHMH TPEKaMH HEJZEAMMOH, HAH aTOMOM.
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MUP U3 YACTHUIL

Cser — uacruya!

Bobr yae gocTaTOuHO XOpOIIO MO3HAKOMHMAHMCbD C Pa3AMY-
HbIMH BMJaMH BeILECTB, YTOGbI CZeAaTb HEKOTOPDbIH 0606-
IIAIOLHH BbIBOA,.

B kaaccuueckoit (pU3HKe BEIECTBO — OZHA H3 OCHOBHbBIX
popm matepun. K mousTHIO «BewecTBO» Mbl OTHOCHM Bce
OKpY2KaIOIIHe HAC MAaKPOCKOMHuecKHe Tera. Mbl Z0BOAbHO
MHOro 6yZeM MOAb30BAaTbCS STHM OIpeJeA€HHEM, H IMOTO-
My aaBaiiTe JOroBOPHUMCSl HAa3bIBATb MAaKPOCKOMHYECKHMH
BCe TeAa, GOAbIIME MO PasMepy, XOPOIIO BHAHMble HEBO-
OpY?KEHHbIM TAa30M H HMelomHe cobcTBennyio maccy. Co-
CTOAT MaKPOCKONMHYECKHE TEAA M3 YacTHL, KOTOpbIE TOXKE
06AazaloT Maccoil, HO pasMepbl HX TaK MaAbl, 4TO HEBO-
OpY?KEHHbIM TAa30M MX He YBHJMIIb. DTH HacTHLb!I XOTb
M NpUHAZAEkKAT K MUKPOMHPY, HO TaKzKe OTHOCATCA K Be-
eCTBY.

Kpome kak B (popme BeimecTBa MaTepHs CYILIECTBYET elle
u B gpopme nors. Yro xe 3To Takoe?

[lonsTue o more BO3HHKAO HMpHUMEPHO BO BTOPOH MOAO-
sune XVII Beka, nocae pa6or Hbiorona, xors cam Tep-
MHH «(pH3HYECKOE MOAE» GbIA BBeZleH B HAYKY 3HAUHTEAbHO
nosxe Makcsearom. Ho Hbroton nepebim nayuuma arozeit
BbIYHCASITD CHAbI TATOTEHHS MexXAY (U3HYECKHMH TeAaMH,
3aA02KHB, TaKUM 06pa30M, OCHOBY AAS BBEJEHHS MOHATHS
«CHAOBOE, HAH (PU3HYECKOE, MOAE».

Crporo roeops, camomy HbloTony Takoe nomsrue mowa-
AO6HAOCD AHIIb AASI 60A€€ DKOHOMHOrO 0603HAa4YeHHUS «06-
AACTH MYCTOro MPOCTPAHCTBA MEKAY TEAAMH, B KOTOPOM



IeACTBYIOT CHABI NMPUTSKEHUSA». | OABKO MyCTOe MPOCTPaH-
CTBO M MacCHBHbIE TEAQ, KOTOPbIe AeHCTBOBaAH ApYT Ha ApPY-
ra Ha paccTosiHuH. Doabuie aAsi cO37aHHS CHAOBOrO, HAH
(PHU3HYECKOrO, MOASI BHayaAe HHYEro He TPeGOBAAOCD.

Taxoit cnoco6 nepezaun BO3zeHCTBHS OAHOrO TeAa Ha
APYroe MOAYYHA HasBaHHe JAaAbHOZAEHCTBHA.

Bbira u gpyras cucTema B3rAsiZoB Ha Te ke camble MPO-
neccol. OcHoBonoroxkuukom ux 6bin Jekapr. Oun cuuraa,
4TO BCe MHPOBOE MPOCTPAHCTBO 3AMOAHEHO HEKOTOPOH Mmpo-
MEKYTOUHOH cpefoil — aupom. A CHABl B3aMMOZeHCTBHS
nepealoTCs YACTHUAMH 3QHpa APYr APYry HAH YIPYTHM Ha-
TAMeHHeM 3QHpa. JTa TOUKA 3peHHsl 6GblAa Ha3BaHA KOHLEM-
uueil 6auskogeiicTeus. M B nelt HocHTeAsiMM 3HEpPrHUM 6bIAH
yK€ He TOAbKO CaMH B3aMMOJEHCTBYIOLUHE TE€AA, HO H OKPY-
KAIOWMH HX 3]HP.

(MDusnueckre MOAsl CBA3DIBAAM YACTHUbI BEILECTBA APYT
C ApyroM, mepejaBaAH AeHCTBHE OJHHX YacTHL Ha JpyrHe
C onpeZeAeHHOH KOHEYHOH CKOPOCTbIO.

B knaaccHueckol ¢u3MKe CBOHCTBAa MOAEH CYHTAAHCH
NPAMO MPOTHBOMOAOZHBIMH CBOHCTBaM BeLLECTBA.

Kpome Mmaccbl BewiecTBeHnble TeAa XapaKTepH30BaAHCb
OrpaHMYEHHBIMH pPasMepaMH. XapaKTepH30BaAHCb (HOPMOH.
Onu Morau aBHraTbcsi ¢ Pa3sAHMUYHOH CKOPOCTDBIO MO Ompeje-
AEHHOMY MYTH — TpaeKTOpHH. Y KazkaoH cBO60OAHOH yacTH-
bl — TOYKH B NMPOCTPAHCTBE — BCErZa OGbIAH TPH CTENEHH
cBO60ADI: OHa MOTrAa ABHraTbCs Blepej-Hasal, BBEPX-BHMS,
BIPaBO-BAEBO. Y TBEPAOrO TEAQ, COCTABAEHHOTO H3 MHOMKe-
CTBa YAaCTHL-TOYEK, K TPEM MEPEYHCAEHHbIM CTEMEHSAM CBO-
60ab! pH6GaBASAAHCD €llle TPH — TMOBOPOTbI BOKPYTr COOTBET-
CTBYIOILMX OCeH KOOpJHHAT.

MDusuueckne MOAs He MMEAM HHM Macchbl, HH YETKO OUep-
yeHHbIX rpaHuL, HU popmbl. OHHK 6bIAM HENpepbIBHO pacnpe-
AeAeHbl B MPOCTPAHCTBE H PACMPOCTPAHSAMCH B pasHble
CTOPOHBI.

JloAkHO 6bIA0 MPOHTH HEMAAO AE€T, 4TOGBl yueHble MPH-
IUAM K BBIBOAY O TOM, HACKOABKO TaKOe MPOTHBOMOCTABAE-
HHME, HaCKOAbBKO JeA€HHe MAaTepHH Ha BELLECTBO H MOAE siB-
Asietcst oTHocHTeAbHbIM. Ho 06 3Tom gaabme... A noka
NOCMOTPHM, YeM 3aHHMMaAacb (PHU3HKA.

[lpexae Bcero pasaer MexaHMKH — HayKH O MeXaHHUe-
CKOM /JBHKEHMHM MaKPOCKONHYECKHX MaTE€pPHAAbHBIX TEA H
O MPOHCXOZASIUHX NMPH ITOM MeKJAY HHMH B3aHMOJEHCTBHSAX.
B kaaccuueckoft Mexanuke ABH:keHHE 6BIAO HETOPOMAMBBIM,
CO CKOPOCTSIMH 3HAUMTEADBHO MEHbIUHMH, YEM CKOPOCTb CBe-
ta. B ocHoBe kAaccuueckoit MexanukH Aexaru sakonbl Hbro-
tona. Ml npunumarach koHuenuus agarbHOAEHCTBHS M MyCTO-
ro MPOCTPaHCTBA.

Muaue o6cTosirno zeno B onTHke, sABAAOmERCs yueHHeM
O cBeTe M B3aMMOZJEHCTBHH €ro C BELLECTBOM.

Cuayara (QU3HKM HHKaK HE MOTAM JOTOBOPHTBCS, HTO
Takoe CBET M KakoBa ero npupoza. Ecau nauath co Bpemenu
HbroTona, To mMbl cpasy e cTaAkuBaeMcs ¢ ABYMsl MpPOTH-
BonoAoxkHbIMH Toukamu 3spenus. Cam cap Mcaak npeano-
YHTAA CYHTATb CBET COCTOSIIMM M3 MEAbYAHLIHUX YaCTHYEK-

Cser — soannt!
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X. Toiizenc — ¢pusux u
acTpoHoM, npedaoxcuswuuii
CUUTATb CBET BOAHAMU.

KOPIYCKyA BewecTBa. J\1060€e CBeTsILeecs TEAO HCNyCKaeT
ux BO Bcex HanpaBieHHsAX. OHU AETAT Mo NPAMBbIM AHHHAM,
HAM AYy4YaM, H €CAH MONajaloT HaM B rAas, TO Mbl BUAHM HX
HCTOYHHK.

[lpumepHo B TO ke BpeMs roAraHACKHE (PH3HK H acTpo-
Hom Xpucrtuau [ofirenc (1629—1695) npegaroxua cuurarb
ceT BoAHOH. CBeTOBble BOAHDI, MO €ro MHEHHIO, pacrpo-
CTPaHSAANCD OT HCTOYHHKA B pa3Hbie CTOPOHBI OZO6HO TOMY,
KaK pacrnpoCTPaHAIOTCA BOAHbI Ha TNOBEPXHOCTH BOAbI OT
6pOoLLeHHOr0 KaMHA. | ouHO Tak xxe, kak Kopnyckyab Hbio-
TOHa, CBETOBbie BOAHbI OT MCTOYHHMKA, Monajas HaM B TAas,
co37a10T 3PPEeKT BHAEHUA.

Hbroton Bospaskaa: ecau 6b cBeT 6bIA BOAHOI, OH AOA-
2eH ObIA 6bl, MOj06HO 3BYKY (3ByKOBOH BOAHe), OrH6atb
NPenATCTBHA, noctaBaenHble Ha nytd. OgHako onBIT noka-
3bIBaeT Jpyroe.

[ioiirenc onpasapiBaacsi: orubanus He 6yaeT, moka npe-
MATCTBHE HAa MYTH CBETOBbIX BOAH HMeeT 60AbLIME pa3Mmepbl.
Bsrasiunrte Ha osepo B 6yplo, korza BOAHBI MMEIOT GOAb-
wyio aauHy. Ovu M He 3aMeyalOT TaKHX MaAeHbKMX mpe-
NATCTBMH, KaK MPOrYAOUHbIH IAHK, M orubaloT ux. B To xe
BpeMA JAS KOPOTKHX BOAH B CIOKOHHYIO NOroAy TOT ke
AAHK — HENPeOoJOAHMOE TNPEeNnsITCTBHE.

JIMATIA30H 9NEKTPOMATHUTHDLIX BOJIH



Hbioton choBa BOspazkar: HO AAs Toro urto6bl cymie-
CTBOBaAH BOAHDI, HY:KHA KaKasi-TO Cpeja, B KOTOPOH OHH
MOTAH 6bl PacnpoCTPaHATbCA. 3aKOHbI ke MeXaHHKH, BbIBe-
neHHble AAsl HEGECHDBIX TEA, YTBEPKAAIOT, YTO IPOCTPaH-
ctBo nycro. Kopnyckyaam nycrora ne momexa. A BoaHam?
Beabp usBecTHO, UTO B MycTOTe 3BYK HE PacIpOCTPaHSAETCA.
B uem ke, B kakoH cpese pacnpocTPaHSIOTCA CBETOBbIE BOA-
Hbl Ha MYTH OT COAHIIA K 3emae?..

M roraa [ofirenc BcmoMHMA 0 apeBHel rumnoTese adu-
pa — TOHKOTO, CBEPXTOHKOIO BEINECTBA, 3AMOAHSIOUIETO BCE
NPOCTPAHCTBO H NMPOHHKAIOIIETrO BO BCE MaTepHAaAbHbBIE TeAa.
Bcnomuua u sasiBuA, uTo cBeT pacnpocTpansieTcs B 3(Hpe.

«YT0 Takoe apup? — mor cnpocuth ce6a Hbroton. —
[Touemy ero HeAb3ss HM yBHUAEeTb, HH MOuYyBcTBOBaTb? |lo-
YyeMy OH He MeELIAeT JABHUraTbCs NMAAHETaM B MHPOBOM IPO-
CTpaHCTBE? »

Onbir — ayuwuii yuurenn.
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0 YEJIOBEKE,
OJIAPEHHOM
CITOCOBHOCTBIO
YIMBJIATLCA KCTATH,
A TAKJKE O TOM,

KAK JIIOH ITEPEILIN
OT MPEJCTABJEHUI
0 YACTHIIAX-
KOPITYCKYJIAX

K BOJIHAM CBETA

Ha ator Bonpoc Ioiirenc ne mor orsetutb. On He 3HaA,
uyto Takoe apup. OH MOr B Hero TOAbBKO BEpHTb.

Ho yuenbie maro uto npunumaror na sepy. M ato 6b1r0
oAHON U3 npuuuH HenonyAsipHoctH uzen [rofirenca. C apy-
roii cTopounl, u aBTopuTeT HbIOTOHa 6BIA CAHLIKOM BbI-
COKMM.

Tak cAyunroch, 4TO B 3TOM crope nobesura TOuka 3pe-
uus Hbrorona.

Ho uTo6b1 okOHUaTEAbHO pemMTb, 3a KEM OCTaAOCH IO-
CAelHEE CAOBO, MPEACTOSIAO C IOMOWIbIO Yy6€eAHUTEADHBIX
ONMbITOB OTBETHTb Ha HECKOAbKO Bompocos. Ilpexae Bce-
ro: CymecTBYeT AH 3QHp? 3aTeM: PacnpOCTPAHSAETCSA CBET
TOABKO TPSAMOAHHEHHO MAM MO2K€T OrM6aTb MOCTaBAEHHbIE
Ha mnytu mnpenatcteua? M Hakomen: o6razaer Aum ceer
Maccoil M KOAMYECTBOM JBHzKEHHS, KaK TO MIOAAraeTcsi HMeTb
YacTHIAM-KOPNyckyAaM? Dbiau, koneuno, u apyrue Bo-
mpochl, Ha KOTOpble cAezoBaro oTBeTuTb. Ho Te, uto nepe-
YHCAEHDI Bblllle, 6bIAM, NOKaAYH, CpeAH FAABHERIIMX.

Takoit xapakTepucTHKOH cHa6ZHA M3BECTHBIH (paHLY3-
ckuit pusuk Dpancya Aparo csoero aHrAMHCKOro KOAAery
Tomaca Oura (1773—1829). B kuure «Buorpagus sname-
HHUTBIX acCTPOHOMOB, (PMBHKOB M reoMerpos» Aparo numer
o IOure: «...on caerarcs MCTHHHO KHMBOIO SHIHKAONEJHEH:
IOur 6biA ray6okuil reomeTp, (PHU3HK, ACTPOHOM, MEJHK,
TOAKOBaTEAb HEPOTAM(OB, yUeHbIH 3HATOK MHBOIMCH, MY-
3bIKAHT, TAHLOP M HCKYCHEHIIHi#l BOAbTHKEpP». IJTO mepe-
YyHCcAEHHE caMO Mo cebe JOCTOHHO TOro, 4YTOGbl YHMTATEAD,
3aHHTEPECOBABIUNCh, HALIEA H TMPOYHTAA 6HOrpaHIo yero-
Beka, BbiGpaBuiero cebe mpaBuAoM xu3HH zepH3: «Kax-
AblH MOXET JAEAATb TO, UYTO JEAAIOT ApYyrHe» — H Beei
cBOEH KHU3HbIO ZOKA3ABIIETO CIIPABEAANBOCTb STOrO yTBEP2K-
AEeHHS.

[ToBosom k oanomy u3 otkpbithii IOura B onTHke sBH-
Auch MbiabHble nysbipu. Jlerckas urpymka? Jlal Ho umen-
HO 3/ieCb HY2KHO 6bIAO 06AaZATh CNOCOGHOCTbIO YAHBASTbCA
KCTaTH.

[louemy TOHKHME CTEHKM MBIABHBIX Ny3blpeH mepeAHBa-
JOTCA BCEMH IIBETaMH pagyru? ITOT BOMPOC 3aHUMAA Y2Ke
Boiirs, cocTaBuBIErO OmMHCaHHE TeXx OGCTOSTEABCTB, MPH
KOTOPBIX MBbIAbHbIE MYy3bIpH paCLBETAIOT BCEMHM LBETaMH
pazayru.

Ero momommuuk no uwactu mnocranoeku onbitoB Po6ept
I'yk npunucar npHuHHY BOSHHKHOBEHHMsS OKPAaCKH B3aHMHO-
MY HAAOMKEHHIO BOAH, OTPAKAIOILHUXCA OT JABYX [OBEPXHO-
cTeil TOHKOH NMAACTHHKH. DTO GbIAO F€HHAAbHBIM IPEZANIOAO-
xkennem. Ho, k coxanrenuio, ono He 6biro passurto. Jla u
B3TASJ Ha CBET KaK Ha MOTOK BOAH GbIA Ha pOJAHHE H BO Bpe-
mena Hbiotona kpaiine nenonyasipen. Auwmb 'y, nocro-
sHHO BpaxzosaBmuii ¢ HploTonom, mor nossoautb cebe



npUAepKUBATbCS TOYKH 3penus | lolirenca, xoTs 6b B CHAY
NPOTHBOPEYHSI.

IIseTamu TOHKMX nAeHOk 3aHMMaAcs U cam Hbroron,
NOCBATHBIIHI 3TOMY ABAEHHIO LeAYIo Kuury cpoeit «Ontu-
ku». Ho mu3-3a kopmyckyrsipnoit Teopuu ceera, Aexamei
B OCHOBE €ro PacCy»KJeHHH, BbIBOAbI OKa3aAMCb HEYZOBAET-
BOPHTEADBHbIMH.

IOur o6napy:xua, uro aBa Ayua cBeTa, momazasi B OAHY
H Ty K€ TOUKY IOCAE MPOXOKAEHHUS MYTH PA3HOH AAHHBDI,
MOTYT OCAAGHTb M Jaxke NOTYWHMTb apyr apyra. Ho ato
SIBAEHHE MOKHO GbIAO O6DSICHUTb TOABKO B TOM CAYYae, eCAH
CYHUTATb CBET BOAHOH...

[TocmoTpute Ha pucynox. Mbr nokasaiu Ha HeM cxemy
NPOXOAEHNSA AY4eH UYepes TOHKYI0 CTEHKY MbIABHOIO my-
sbipsi. OTparxceHHbIH OT BHYTPEHHEH CTEHKHM Ay4-BOAHA MO-
najaet cBoed BHaAMHOW TyAa, KyAa MPSIMOH AYY HNPHXOZHMT
rop6om. B pesyabrare Bnaguna u rop6 B3aMMHO YHHUTO-
KAIOTCA. ..

[Tockoabky 6eAblil CBET COCTOMT H3 CMECH IIBETHBIX AY-
yeH, Ka:xAblH U3 KOTOPHIX AOAKEH HUMETb CBOI AAHHY BOA-
HbBI, TO B 3aBUCHMOCTH OT TOALLHHBI CTEHKH MBIABHOIO Iy 3bl-
psl OAHHM AYYH racsiTCsi HAM OCAabASIOTCA, a Apyrde, Haobo-
pot, ycuaupatorcsa. Ml mbl BuaguM mepeausaromuecs pagyas-
Hble MSATHA H MOAOCKH.

flBrenue Haroenus aByx Ayueil cBeTa ApYr Ha Apyra H
HX COOTBETCTBYIOILEE YCHAEHHE HAH ocAabreHHe 6GbIAO Ha-
sBano IOurom unTepdepenumeis.

Bnpouem, sameuaTeabHOE OTKpPbITHE NPHHECAO aBTOPY
nemaro ropsi. [lokrownuxkn Hpbrorona we moram npoctutb
AE€P30CTH UYEAOBEKY, BBICTYIHBLIEMY C OINpPOBEP:KEHHEM
B3rASZIOB CBOEro KyMHpa. 3aBssaAacb AAHHHAs MOAEMHKA,
sectoko ockopbasimas [Owura.

B pesyabraTe Bcex cmopos pemnTeAbHas nobeaa Kop-
NYCKYAsSIpHOH TeopHH Kasaracb coBcem 6amskoit. Ocraba-
AOCb OGBSCHHTD COBCEM HEMHOTO SIBAEHHH, KOTOpPbIE TPYZAHO
6bIAO MOHSATDb, ECAH NPEJACTABAATb cebe CBET B BHAE MOTOKA
MaTepHaAbHbIX YaCTHL.

Oauum M3 TakuMX ABAEHHH 6blAa AMQPAKUMA', TO ecTb
HEKOTOpOoe OrubaHHe AY4YyaMH CBETAa CTOSIILEro Nepej HUMH
npenATcTBUA. DTO yXe JaBHO 3aMETHAM HaGAIOZAaTEAH MO
06pa30BaHMIO MOAYTEHEH.

B 1815 roay Bo ¢pannysckyio Akazemuio npuumno
MUCBMO C H3AOKK€HHEM OODbsICHEHHs sIBAeHHs AMQpPaKLHH,
HO HE C MO3HLUHMH KOPHMYCKYASIDHOH TEOPHH, a C MO3HLHH
BOAH. 3aTeM MOCAEJ0BAAO HECKOABKO ZOMNOAHEHMH K mpea-
CTaBAEHHOMY MeMYyapy.

' Boobuie auppakumueil HasbIBaIOTCA AIOGble OTKAOHEHHS JBHKEHHS
BOAH OT 3aKOHOB TreOMETPHYECKOH ONTHKH — HampuMep, OruGaHHe Ay-
yamMM cBeTa KpaeB mpezmeToB. Bbl, HaBepHoe, He pa3s BUZEAH AYHY, OKpPY-
KEHHYIO CBETABIM KOAbLOM? |akod BeHew — TOke pe3yAbTaT AHQPAKLHU
u untepdepenunn (HarO2keHHA BOAH Apyr Ha apyra). AyHubiii ceeT mpo-
X0AMT 4vepe3 aTMocdepy, COAEP:KALLYI0 MHOKECTBO KPHCTAAAHMKOB Abja
HAH KaleAeK BOZAbl, H OTKAOHSETCA OT CBOEro NepBOHAYAaAbHOrO Hanpas-
AEHHA.

Cxema npoxoxcaerus ayueil
uepes CTEHKY MbLALHOLO
ny3svips.
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Cxema onvira Apaio:

@ — UCTOYHUK c8eTd;

6 — akpaH;

8 — NAOCKOCTb;

2 — TEHb CO CBETAbIM NATHOM

B koHue KOHUOB akazeMHKH OKa3aAHCb Mepej Heo6X0AU-
MOCTbIO pacCMATPHUBATb MOAHYIO PabOTy O AMMPAKUHH, NMOA-
NHCAHHYIO HEM3BECTHbIM HH:keHepoM B orctaBke Orioctom
Mpenerem (1788—1827).

Pas6op paborbr 661a nopyuen Aparo u Ilyanco — asym
H3BECTHbIM (ppaHUY3CKHM (PH3HKaAM.

Aparo cpasy e 06paTHA BHUMaHHE Ha CXOACTBO MbICAEH
aBTOpa (paHUY3CcKOH paboTbl ¢ paboTaMM aHTAHYaHHMHA
IOura. Ho Mpenear mea garbme IOura, passusar teopuio
rAy6:xe, U B ero paboTe KapTHHAa SBAEHHS BbITASIIEAA 3Ha-
YUTEABHO MOAHEE.

Ho u Bo ¢panuysckoit AkazeMHH CTOPOHHHMKOB KOpPMYy-
CKYAsipHO# TeopHH okasarocb 6oabuwe. M pa6ora Dpeners
noaBepraachb xectokoil kputuke. llpaBaa, matemaTHueckuit
anmapaT caMO3BaHHOrO ONTHKa 6e3ykopusHeH, Ho... Oaun
H3 aKaJAeMHKOB — H3BECTHbIH BCEM OTAHYHbIH MaTeMaTHK
Ilyaccon, ¢ npHcTpacTHeM npoBepsABINMH NMPHCAAHHBIH Me-
myap, o6HapyxHA Bapyr B BbiBogax (Dpeneas somuiomyro
HEAENOCTbh.

Ecau Beputs Dpenerro, To cTouT B noToke cBeTa mome-
CTUTb HEGOADILYIO KPYTAYIO MHIIEHb, KaK IPH HEKOTOPbIX
YCAOBHSX AY4H CBeTa ee OGOTHYT H B LIEHTpe TEHH 3a Helo
3axryT cBeToBOM 3aiiumk... Ho ato »xe nesosmoxno! M [ly-
aCCOH CMEWHT MOAEAHTbCS CBOMM BO3BMYIIEHHEM C KOAAEra-
mu. Bce emy couyscteytor. Bee paabt. Bece 6panar marorpa-
MOTHOrO HH:K€Hepa, B3/yMaBIIEro OMNPOBEPraTb THIOTE3Y
camoro HbroTonal

A uepes HeckoAbko aHell apyroi akazemuk — Aparo,
NOCTaBUB ONBIT, OOHAPY?KHA, YTO HEM3BECTHBIH HHKeHep
Mpenerp 6bin npasl.. 3a kpyraroll MareHbKOH MHILIEHDBIO
B MOTOKE CBETAa TeHb KazKeTCS MPOAbIPSIBAEHHOH CBETABIM
HATHOM. ..



OnbiT 6bIA HACTOADKO y6€AHTEADHBIM, YTO OKOHYATEAb-
HO MOAPBIBAA KOPMYCKYASIDHYIO TEOPHIO.

B 1816 roay, naxoasicb B Anraun, Aparo saBer pasro-
Bop 06 oTkpbiTud Dpeneas ¢ IOurom. He rosops uu crosa,
cympyra aHFAMHCKOrO (pM3HKa NMPHHECAA TOACTbIH TOM COYH-
HEHHH CBOEro My»ka, H3JaHHbIX JAeBSATb AT Ha3aj, H TaM Ha
787 cTpanuue mokasara OnHcaHHe H PUCYHOK ¢ PEHEAEBCKO-
ro ombiTa, emie TOrza o6AYMaHHOrO W H3AOXKEHHOTO | oMa-
com [Onrom.

[lTo6ena BornOBOH Teopun noTpe6osara cpeabl, B KOTO-
poil MOraM 6bl pPacnpocTPaHATbCA CBeTOBble BOAHBL [lo
obwemy Muenuio, eto 6biA 3pup. Ho uto on coboii npes-
CTaBASAA?..

Tperuii pasaer GU3HKH, MHMO KOTOPOro Mbl HE MOKEM
npoliTH paBHOAYIIHO, KacaeTcs aaekTpuuectsa. B 1600 roay
NPHABOPHDBIA Bpau aHrAMHCKOH KOpoAeBbl YHuAbAM [ HAb-
6epT MpPUAYMAaA STOT TEPMHH, MPOM3BEASL €TO OT IPEUECKOTO
Ha3BaHHA SIHTaps — «IAEKTPOH». [Elue apeBHHM rpekam
6bIA0 H3BECTHO, YTO €CAH MOTEPETb SHTAPb, TO OH HAYHHAET
npuTAruBaTh k cebe meakue npeamernl. C Tex mop coxepaxa-
HHE TePMHHA «IAEKTPHUECTBO» MHOTO Pas BHAOH3MEHSAOCDH
H MOMOAHSIAOCH, MOKa HE CTaA0 0603HAYaTb BCIO COBOKYII-
HOCTb 4pe3BblUAalHO Pa3HOO6pPasHbIX SIBAEHHH, CBS3aHHBIX
C CYUIeCTBOBaHHEM, JABH:KEHHEM M B3aHMOJEHCTBHEM DAEKT-
PUYECKHX 3apsiJ0B.

K cepeaune XIX Beka HccaeaoBaTeEAH HAKOMHAM yae
HEMAaAO CBEAEHHH O TAaMHCTBEHHOH DAEKTPHYECKOH CHAe.
Bo-nepsbix, 6bIA0C HECKOABKO €€ COPTOB, Pa3AHYABIUHXCS
no crnocoby MOAYYEHHsS: OGbIKHOBEHHOE DAEKTPHYECTBO,
KOTOpOE MOAYYaAH Mpex<Ae BCEr0 TPEHHEM; aTMOC(epHOe
9AEKTPHUUECTBO; FaAbBaHHYECKOE, MOAYUABILIEECs C MOMOLLbIO
raAbBaHMYeckHXx 6aTapeil; »MBOTHOE, MarHWTHOE H MpPOUeE,
H mpouee...

[lpaBaa, TyT 6biAM ewle, MO-BUAMMOMY, HeHCUYepaHHbIE
soamoxkHoctH. B 1820 roay aaTtckuiét ¢usuk XpHcTHaH
Apcres 06HApYMHMA, UTO MPOTEKAIOWHA MO NPOBOAHHKY
3AeKTpUueckHil TOk (raAbBaHHYECKOE SAEKTPHUYECTBO) MO-
BOPAuYMBAET MATHUTHYIO CTPEAKY TaK, YTO OHA CTPEMHTCSH
cTaTh MepHneHAHUKYAspHO K nposoroke. MuTepecnoe nabaio-
J€HHe, OHO HAMEKaAO HA KAKYIO-TO CBS3b MEKAY DAEKTPH-
YeCTBOM H MarHeTH3MOM.

To 6b1A0 TEM 6OrEE HHTEPECHO, YTO JDPCTEA HAXOZUACSH
0l CHABHBIM BAHSIHMEM YueHHs1 HeMeukoro durocoda [llex-
AHHTa, YTBEPKJABIEro, YTO BCE MPHPOAHbIE CHAbl HMEIOT
€MHYIO OCHOBY. JTO €AMHCTBO MPHPOAHBIX CHA HOCHAO Y
[llearnnra xapakTep ZOBOABHO YMO3pPHTEAbHDIH, TYMaHHBIA
¥ OTKPOBEHHO HAEAAMCTHYECKHMH, HE CBA3aHHBIH ¢ (OopMaMH
asuxenus matepuu. Ho cama mo ce6e mbicap 6bira 6es-
YCAOBHO NAOZOTBOPHOH...

3JERTPHYECTBO
N MATHETHU3M —
MOKHO JIH
COEJIMHATH
HECOEJMHHNMOE?
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M. Qapaacii & csoeii
aaboparopuu

8 Kopoaesckom uncruryre
8 Nonaone.

3arazka CBA3H IAEKTPHUYECTBA C MAaTHETH3MOM 3aHHTeEpe-
coBaAa MHOTHX yueHblx Toro Bpemenu. Ho oco6ennoe Bne-
yaTAeHHE OHA MPOMABEAA HA TPUALATHAETHErO aHTAHHCKOTO
xumuka Maiikaa Mapages. Bnpouem, Bpsaa Au cTouTt Hasbl-
BaTb TaK ompejeAeHHO ob6racTb ero untepecoB. (Dapaaen
HauaA C XHMHH, obyuascb Yy 3HaMeHHTOro capa |emdpu
JsBu. Ho satem craar o6uapyxusaTh Bce 60AbIIYIO H 60AD-
IIYI0 CKAOHHOCTb K (DH3HKE.

Baragka onbiToB JpcTesa MOAHOCTBIO 3aXBaTHAA €ro.
M 8 1821 roay on sanucbiBaeT B cBOeM AHEBHHKe: «MpeBpa-
THTb MarHETH3M B DAEKTPUUECTBO>.

Jecate aer xusuu noceatuar (Dapagelt pemenuio atoit
sagauu. M go6urcs csoero.

B 1831 roay ou npuimex k BbIBOAY, YUTO «3AEKTPHUECKAS
BOAHA BO3HHKAaeT TOAbKO NpH npubAmmenun (mpH aBu-
menuu. — A. T.) marnura, a He B CUAY CBOHCTB, MpPHCYLIHX
emy B mnokoe». Heckoabkumu ausimMu cnycts mocae 3Toi
3aNKCH OH YCTAHOBHA MeKAY MOAICAMH MarHMTa BPallaio-
IWHHCSA MeAHBIH AHCK, C KOTOPOTrO MPH TMOMOLLH KOHTaKTOB
MOZKHO GbIAO CHHMATb SAEKTPHUYECKOE HaMpsizKeHHe. JTO GbIA
NepBbIi B MHPE TEHEPATOP IAEKTPHUECKOTO TOKA, CO3AAHHbIH
4EAOBEKOM.



Mapagsell cpaBHHBAA B CBOMX ONbITaX AEHCTBHE PasHbIX
«COPTOB» IAEKTPHYECTBA M MPHIIEA K MBICAHM, YTO BCE OHH
NPesCTaBASAIOT CO60H OAHO H TO K€ H PasAHYAIOTCA AHIIb MO
KOAHYECTBY 3SAEKTPHYECTBA H 110 BEAMUYHHE MOTEHLHaAa
(nanpsxenus).

3To 6bIA OueHb BaxKHLIA BBHIBOJA, KOTOPBIH AEr B OCHOBY
AaAbHEHINEro pPasBHTHSA TEOPHH DAEKTPHUECTBA.

Bropas pykosozsmas naes (Dapazes kacaracp cpeapr,
B KOTOPOH HAaXOZAATCS HadAEKTPH30BaHHblE HAH HaMarHU4eH-
HblE TeAa.

Hacbinbre :xenesubix onuaok Ha 6ymary M moamHecuTe
CHHM3Y MarHuT. 1oTHac ke OMHMAKM BBICTPOATCA MEXKAY MO-
AlocaMH, 06pa30BaB B MPOCTPAHCTBE PHUCYHOK YETKHX CHAO-
BbIX AMHHH. A Tenepb BTOPOH ONBIT: HACBIMbTE MEAKHE MPO-
AOATOBaTble KPHCTAaAAHKH XOPOIIEro AuaieKTpHka (Hampu-
Mep, XHHHMHA) B KaKYyIO-HH6YZAb BA3KYIO KHAKOCTb. YTO6bI
ONbIT INEA MO KAACCHYECKHM KAaHOHAM, BO3bMHTE AASl 3TOH
LeAH KaCTOPOBOE MacAo. | maTeAbHO B360ATaliTe H IIOMECTH-
Te MexkAy O6KAaZKaMH 3apsiKeHHOro KoHaeHncartopa. Ml cuo-
Ba KPHCTAAAHKH BBICTPOATCS APYr 3a APYroM OT OAHOH 06-
KAQZAKH K APYroH, AEMOHCTPHPYs CHAOBblE AMHHH, Ompee-
Asil HanpaBAE€HHE H BEAMYHHY CHA.

Mapazeit HasBaA cpeay, uepes KOTOPYIO NMePEAAETCS BO3-
AeHCTBHE DAEKTPHYECKHX CHA, «TIOAE€M», TIDOHH3AHHbIM Mar-
HUTHDBIMH H DAEKTPHYECKHMH «CHAOBBIMH AMHHSIMH».

Ho rakoe npegcTaBrenne mnpoTHBOPEUHAO KOHILEMHH
AAABHOZEHCTBHs, KOTOpasi 6blAa NMPHHATA TOrJa B TEOPHH
arexTpHuectBa. /lero B TOM, uTO 3akOHBI B3aHMOAEHCTBUA
3apsAA0B CAHIIKOM HanmoMHHaAH sakoubl Hbrorona. Ero Tou-
Ka 3peHHs 6blaa aBTOMAaTHYECKH MepeHeceHa H Ha obAaacTb
SAEKTPHYECTBA H JaAa NPEBOCXOAHbIE PE3YAbTATHI.

Mapagzeit xe npuUHAA KoOHUenuHIO 6GAM3KOAEHCTBHA.
Jarbme emy nonazo6urace matepuanbHas cpexa, 3amloA-
HAOWAsA Al06Oe MPOCTPAHCTBO, Yepes KOTOPOEe MepeAaeTcs
AeHCTBHE SAEKTPHYECKHX W MarHUTHbIX cHA. Ilepegaercs ot
TOYKH K TOYKe, IIar 3a LIaroM...

Taxoit cpeaoit, B KoTOpoit MOrao 6bITb CO3ZaHO MOAE
3AEKTPHYECKHUX CHA, MOT 6bITb TOAbKO 3pup. Bbl cpocure:
«Onatb agup?» Koneuno, ato 6yaer yxe He TOT «onTHue-
CKHH 3pHpP», KOTOPbIH MoHazo6uAcs nocae otkpbiTHH IOnra
1 (DpeHeast, a HOBbIH, «IAEKTPHUECKHH 3PHP».

Y Mapaznes ne 6bir0 akazemuueckoro o6pasoBaHHs, H OH
nouTH He GbIA 3HAKOM C MaTeMaTHKOH. DTo 6blia ozHa U3
NPHYMH, O KOTOPOH MHOTHE yueHble HE JAOBEPAAH HH €ro
MHTYHMUHH, HH €ro AOrMYECKHM MOCTPOEHHsIM.
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4. Makcseanr — cosaarean
TEOpUU 3AEKTPOMAZHUTHOZO
noas.

Cam (Dapazneit HUKOrza He MPHHHKAA POAM MaTeMaTHKH.
Korza eMy HCMOAHHAOCH 1IECTbAECAT AT, OH MHUCAA MOAO-
ZoMy JBaAlaTHAeTHeMy 6aKaAaBpy | pUHHMTH-KOAAeAKa
Axemcy Krepky Maxkcseary (1831—1879), umerowemy
6AecTAIYIO MaTeMaTHueckylo mnoaroToBky: «Martematuku
MOTAH Obl COCAYKHTb HaM XOpOLIYIO CAY:6y, mpeacTaBAsis
CBOM pE3yAbTaTbl HE TOABKO B yA06HOH (popme, HO U B 6o-
Aee MONYAsSIDHOM BHZE».

MakcBeAAr BHMMaTeAbHO H3yyaA «IDKCHepHMEHTAaAbHbIE
HCCAEJOBAHHUSA MO DAEKTPUUECTBY», MNPHHAAAEKALIHE MeEPY
Mapazes. On 6e30roBopoUHO MPHHAA (PapafeeBCKYHO KOH-
LENUHIO «MOASI» M «CHAOBbIX AmMHHi». «He caeayer cmor-
peTb Ha 3TH AHHHM, — MHCAaA OH, — KakK Ha YHCTO MaTeMa-
THYeCKHe abCTpaKUMH. JTO HanpaBAeHHsA, B KOTOPBIX cpeaa
HCTbITbIBAET HATS2KEHHE, MOJO6HOE HATSKEHHIO BEPEBKH
HAH, Aydllle CKasaTb, MOAOGHO HATSKEHHIO COOCTBEHHbIX
HalIHX MYCKYAOB».

Lleabiit roa nanpsizkeHHOH pa6oOTbl MO HEBEPOSITHOMY
pacnopsaaky, cocraBaeHHomy Makceearom camum aArs cebs,
NpPHBEA B KOHLE KOHLOB €ro K pesyAbTaTaM.

MakcBeAr cocTaBHA ueTbipe CTPOUKH ypaBHEHHH, OMH-
CbIBaBIIHX BCe, YTO ObIAO H3BECTHO 06 3AEKTPOMarHHTHbIX
npoueccax. Y paBHEHHs] MOAYUHAHMCb MPOCTBIMH, CTPOTHMH
u ussamubiMi. Boaee Toro, onu TauaM B cebe HeowHAAHHOCTH
aaxe aasi camoro Makceeana.

Tak, B Hux, HanpuMep, BXOAMAQ HEKOTOpas MOCTOSIHHAA
BEeAMYHHA, KOTOPYIO CAEJOBaAO ONpPeAeAHTb. Bbl e 3HaeTe,
YTO B HEKOTOPble (hOPMYAbl BXOAST TaKHE MOCTOSIHHbIE, KaK
«MH» MAH YCKOpeHHe Majaiolero tera. A urto ke cob6oi
NpeACTaBAAAA MOCTOSAHHAs, BXOAAIASA B €ro ypaBHEHHs?
Makceear onpeaseana ee Beamuumny. VKl okasaroch, uto
ona paena 300 000 xuromeTpos B cexyuay. Ho seab aTo ne
4TO MHOe, Kak ckopocTb cBera? [loayuaroch, uTo cBeT Mmer
06LYI0 MPHPOAY C IAEKTPHYECKHMH M MArHHTHbBIMH SIBAe-
ausamH... [Ipy sTom BOAHBI cBeTa, Kak 3AEKTPOMAarHHTHbIE
KoAe6aHHs, AOAKHBI 6bIAM HOCHTb XapaKTep He MPOJZOAb-
Hbl, a MOMepeyHblH, a DHEPrus MAarHUTHOrO MOAs MEPeXo-
AHUTb B DHEPTHUIO DAEKTPHUECKOTO M HA060POT.

He cpasy nosas teopus noayuura npusnaunue. Ho noay-
unra. Kopnyckyasipuas Teopus ceeta 6pira OKOHUATEABHO
ocTaBA€Ha. DAEKTPHUECTBO M CBET, MOPOAHHBILIHCD, APYHHO
H3AYYaAH B MHP CBOM 3AEKTPOMArHUTHbIE BOAHbI, KOTOpbIE
pacnpocTpaHsIAMCh B 3(Hpe.

Hrak, Buaumblii cser, yAbBTpPa()MOAETOBbIH M HH( paKpac-
Hblil, a TaK:ke DAEKTPOMArHHUTHblE BOAHbI UMEIOT OJHY H Ty
xe npupozay. Kakyo?..

MakcBear npeamoraran, 4YTO BbISBIBAET HX HEKas KO-
AebAloIIasACca dAeKTpHUecKas uyacTHuka. Kak kamepToH BbI-
3bIBaeT KOAEGAHHS OKPY2KAIOULEro BO3jyXa M CO3JaeT 3BYK,
TaKk M BAEKTPHUECKAasl YacTHLA BbI3bIBae€T BO3MYLUEHHs B
ajdupe...

Yro coboi mnpeacTaBasira 3arazouyHas YacTHUA, HHKTO
He 3HaA. YTo coboH mpeacTaBAsIA d(PHpP, HHKTO HE 3HAA
ToKe.



Bot ne gorazaauce, uto ato? Koneuwno, agpup! Yuusep-
caAbHasl CIAOINHASA Cpeja, 3aMOAHAIONLIAA BCE MHPOBOE MPO-
CTpaHCTBO. DQHP AOAKEH OblA 3aMOAHATb MYCTOTY MekK-
3Be3JHbIX MPOCTPAHCTB, MPOHHKATb B IMPOMENYTKH MEKAY
TeAaMM, MeXJAY MOAEKYAAMH, COCTABASIOIHMH 3TH TeAQ,
U Jaxce MexJy aTOMaMH, H3 KOTOPbIX CKAaJbIBAAMCH MOAE-
kyabl. On 6bIA Beagecyw H... HeO6HapYKHM.

APpHp Hy2xeH 6GbIA MeXaHHKaM AAS O6bACHEHHS BCEMHP-
Horo TArotenus TeA. Hyxen 6biaA onTHkam AAst TOro, 4TO6bI
CBETOBBIM BOAHaM 6bIA0 B ueM pacnpocTpansaTbes. Hymxen
6blA no3apes IAEKTPHKAM, 4TO6bI OOGBSICHHTb B3aHMOJEH-
CTBHE 3AEKTPHYECKH 3aps2KEHHbIX H HAMarHHYEHHbIX TEA.

Bce mnoas — TArorenus, ceeTOBbleE M IAEKTPOMATHHT-
Hble — PacCMaTPHBAAHMCh KaK 0cO6ble MEXaHMUYECKHE JBHHSe-
HHsl, HATAXKEHHMS M Hanpsxenus B adHpe. Ho uro cobok
npeAcTaBAsIA caM a(HUp?..

Cuauyara mpo60BaAM MPEACTaBHTb €ro B BHJAE HEKOTO-
pOH CreuHaAbHOH KMAKOCTH, B KOTOPOH PacHpoCTpaHsIAHCh
BCEBO3MOKHbIe BOAHDI.

He noayuunoce. CeetoBble BOAHDI He 2KEAAAH MOAUH-
HATbCSl 3aKOHAM, BbIBEJEHHBIM AAs BOAH Ha MOBEPXHOCTH
Boabl. He yzaBaroch ynogo6HTb MX M 3BYKOBBIM BOAHAM,
PacrpOCTPAHAOILHUMCS B BO3AYXe.

Boabmie Bcero xapakTep pacnpocTpaHeHHs CBETAa MOXO-
ZMA Ha TO, KaK MepejaeTcsl BO3MYIIEHHE B 2KEAE3HOM AOME,
€CAH CTYKHYTb MOAOTKOM 110 OJHOMY H3 €ro KOHLOB.

Ho ne cTanem ke Mbl cuuTaTh, YTO MHP 3AAHT TBEPABIM
semectsoM. Kak Toraa O6bACHHTb JABHKEHHMS MAAHET, KO-
TOpble HUKAaK «He YyBCTBOBAAM» IOMeX?

Koneu XIX u nmauaro XX Beka oanameHnoBarucb 6ec-
YHCAEHHBIM KOAHYECTBOM MOAeAeH 3QHpa, KOTOpble MPHAY-
MbIBAaAH YUeHble: H3 OTAEAbHbIX MAPHKOB, H3 CLEMAEHHbIX
APYT C APYroM INECTEPEHOK, H3...

Bor ¢ numu. B konue konuos Bce pemuan, uTO Npoute
NPUMHPHUTbLCA C NPOTHBOPEUHBBIMH CBOHCTBAMH, ueM GHTbCS
B MOHMCKAaX aHAAOTHH M MOAXOAAIUX MozeAeil. Bnpouewm...

Bbira eme oana nmpobiema, KOTOPYIO CA€ZOBAAO PEIIHTD,
npexJe ueM OKOHYAaTEABHO MAaxHYTb Ha 3(up pykoH. 3a-
KAIOYaAaCh OHA B BOMPOCE: KaK O6CTOAT A€AA NPH ABHKEHHH
3emau ckBosb 3pHp? OcTaeTcs OH HEMOABHAKHDIM HAH
yBAE€KaeTCsA BCA€J 3a MAAHETOH, KAaK MbIAbHBIH XBOCT 3a
MYaIIHMCs TPY30BHKOM ?

EcAu apup Henoasu:keH, TO ¢ MOBEPXHOCTH AeTsed
3eMAH MO2HO TOMBITATbCS YAOBHTb «3QHpHBIH BeTep». | lo-
moub B 3ToM Mor cBeT. CTOHAO TOABKO H3MEpPHTb €ro cko-
POCTb MO XOAYy aABHaceHHs 3eMAH M mpoTus. Pasnuua no-
Kax<eT CYLIeCTBOBAHHE HEMOJBHKHOTO d(Hpa.

3ToT omblT cO BCEH TILATEABHOCTbIO MOCTABHA aMepH-
kauckuit gusuk Arpbepr Maiikeabcon (1852—1931).
U notepne noaneitmyto ney gauy! Hukakoit pasuunpt 8 cko-
POCTAX Ayueil CBETa MO XOAY H MPOTHB BPalleHHS 3eMAH
OH He OOHapy2KHA. Cger 6yATo M He 3amMeuaA, YTO AeTEA

CAMOE KAIIPH3HOE
IUTA HAYKU
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H nuxaxozo orsera —
ToJ)e oTeeT.

B pasHbIX YCAOBHsX. DyATo «3pHpHOro BeTpa» He CyILECT-
BOBaAO BOBCE...

Teoperukam npuxoaHAOCh NPOABAATb HEMaAo H306pe-
TATEABHOCTH B TNOMNBITKaxX CIacTH 3TO KalpH3HOEe JeTHLIe
HayKM M paspab0oTaTb DAEKTPOMATHHUTHYIO TEOPHIO MaTepHH
H 3(hHpa, YLOBAETBOPSIIOILYIO BCEM PE3YAbTATaM OINbITOB.

Saberas mo BpeMeHH BHepez, CKax<€M, YTO CO3AaTb He-
IIPOTHBOPEUHBYIO TEOPHIO yAarochb TOAbKO Axbbepty Jitn-
wreiiny B 1905 rogy.

JaBafiTe nonpo6yem ycCTpOUTb (PaHTACTHUECKHH cy660T-
nuk ¥ ouuctuM Bcerennyro Holorona or raraxTuk u tyman-
HOCTeH, OT 3Be3J, MAAHET, KOCMHYECKOTO Mycopa, a TaKxke
OT KBa3apoOB, MYAbCAPOB H TAMHCTBEHHBIX YEPHDIX AbIP TO-
xe... Ot Bcero semecrsal YUro ocramerca? Ilycroe mpo-
CTPAHCTBO — «BMECTHAHILE BCEX BeLleH».

[lpoaeraem Takyio xe paboTy mo oTHoweHHIO ko Beeaen-
noit lOura u Mpeners, a satem — Mapages u Maxcseana...
Mpbl noAyuHM NPOCTPAaHCTBO, 3aMIOAHEHHOE B MEPBOM CAYyHae
«MEéXaHHYEeCKHM 3(pHPOM», BO BTOPOM CAYyyae — «3(pHPOM
srekTpoMarHuTHbIM». O6a OHH 6BIAH HEyAOBHMbBI HHKAKHM
cnoco60M H MPeACTaBASAMCb Cy6CTaHUHSAMHM B BbiclieH cTe-
NeHH TaHHCTBEHHbIMH.

Oanaxo apup Hy2xeH 6bIA HE TOABKO T€M, KTO 3aHHMAaACH
ONTHKOH U 3AeKTpoauHaMuKOH. B z06poit cTapoil mexaumuke
TOT 24€ 3Hp elle co BpeMeH [ aruress urpar poAb Bceobiueit
HEMOZABHHOH CHCTEMbl KOOPJAHHAT, B KOTOPOH pa3BOpauH-
BaAOCbh Bce MHPOBoe «aeHcTBo». [lpu arom, coraacno npun-
LIMNIaM OTHOCHTEABHOCTH TOTO ke | arures, Bce 3akoHbl Me-
XaHHKH ZASl TEA, ABHKYIUHXCS C AIOGBIMH CKOPOCTSIMM, HO
pPaBHOMEPHO M MPAMOAHHEHHO, — OZHMHAKOBBI!

A spup kak pas u 6bIA TOH CHCTEMOH, OTHOCHTEABHO KO-
TOPOH IMPOHCXOZHAO 3TO PABHOMEPHOE H N PSMOAHHEHHOE
ABHKEHHE.

Oitnmreiin 06061HA MPHUHIHN OTHOCHTEABHOCTH Ha BCe
3akoHnbl. He ToAbKO 3aKOHBI MexaHHKH, HO BOOGILE BCE 3aKO-
Hbl IPHPOZABl OJWUHAKOBBI B AIOObIX CHCTEMaXx, ABHKYLIHUXCS
PAaBHOMEPHO H NPSIMOAHHEHHO APYr OTHOCHTEABHO Jpyra.
Hacroabko oaunakosbl, uTo, cHasi B TakoH 3aKpbITOH CH-
CTEMe M He TASAA B OKHO, HH 32 YTO HE ONPeJEeAHIUb, JABH-
KETCSI TBOSI CHCTEMA HAM HET.

[Ipu sTom ckopocTb cBeTa M npouHe MOCTOSHHbIE B KaK-
AOH cHcTeMe TOxe He OyAyT 3aBHCETb OT I3TOrO JABH-
KEHMA...

Cron, ctomn, cron! A kak xe apup? Ja, noryuaercsa raxk,
4TO OH 60Ablue He Hy:xeH. He Tpebyercsa npunuuny oruocn-
TeABHOCTH DHHmTEHHA eaHHAsi BCEMHPHAs CHCTEMa KOOPZAH-
HaT. ABTOp HOBOH TEOPHH OTHOCHTEABHOCTH BBbIABHHYA
NpeANOAOKEHHE, YTO CKOPOCTb CBETA €CTh MHPOBasi YHHBep-
CaAbHasl MOCTOSIHHAS, HE 3aBHCALIANA OT ABHMKEHHS HCTOYHH-
ka csera. Ona Bceraa u Bo Bcex cayuasx pasua 300 000 ku-
AOMETPOB B CEKYHAY, €CAH JAEKTPOMAarHHTHass BOAHA pac-
NpOCTpaHseTcss B BaKyyMme. JTO MPEANOAOMEHHE PELIHAO
npo6aeMy — B KaKOH cpeje pacnpoOCTPaHSIOTCA 3SAEKTPO-
marHHuTHble KoAebanus. Jla uu B kakoH c TOukH 3peHHs



3alIOAHEHHOCTH €€ BELIEeCTBOM B BaKYyMe. ApyrHMH CAOBa-
MH, B «NIYCTOTE».

BoT ckoabko TPYAOB MNPHHUIAOCD IMOAO2KHTb Ha TO, 4TO6BI
aoragatbcsad H JOKasaTb, YTO CBET €CTb dAEKTPOMAarHUHTHbDbIE
BOAHDI, KOTOPbIM He HY2KEH 3 Hp. AaAbme OCTaBaAOCb TOADb-
KO H3Y4YHTb H NMOHATb 3TH BOAHBDI...

Tepmunom «amanason» moxsuo HasBaTb o6bem. Hampu-
Mep, 3BYKOBOH O6bEM rOAOCA MAH MY3bIKAABHOTO HHCTPY-
menTa. MoxkHO HasBaTb pasMax AeTEABHOCTH AHANa30HOM
pa6or. MoxHO ckasaTb 0 YeAOBEKE, UTO 3TO AMYHOCTD IIH-
pokoro auanasona. IloxaryH, npaBHAbHee Bcero HasBaTb
AHANa30HOM HEKOTOPYIO COBOKYMHOCTb OZHOPOAHDBIX BelleH,
CBOHCTB MAM TMOHSATHH.

B name Bpemsi Mbl MPHUBBIKAM K BbIpaKEHHIO «ZHANA30H
pazHoBOAH». A Beab cpasy mocae pa6or Makceeanra auana-
30H DAEKTPOMArHUTHbIX BOAH 6bIA HeBEAHK. B Hero Bxoauan
CBETOBble BOAHBI BHAHMOTO CBETa, HH(QPAKPACHOTO M3AYyUe-
HUs ¢ 60Aee AAHHHOH BOAHOH M YAbTPa(HOAETOBBIH CBET
c BoAHaMH 60Aee kopoTkuMH. Kpome Toro, Makcsear mpea-
CKa3aA, 4TO AOAKHbBI CYLIECTBOBATb €Ille AEKTPOMAarHHUTHbIE
BOAHBI ropaszo 6oAee AAMHHbIE, 4YeM HHQpPaKpacHbie, —
paauosoanbl. Ho o6mapyxuTh ux cymecrBoBanue mnoka
HHKTO HE MOT.

H sor B 1885 roay B [Moanrexunueckyro mkxoay ropoza
Kapacpys mnpuexar wnosblii mpodeccop ¢usuku [enpux
Pynoabd [epu, ao Toro saBeaosaBmnii kadeapolt Teope-
THyeckod pusuku B Kuae.

Pas6upas o6opysoBaHHe CBOEro HOBOrO (PH3HUECKOTO
kabunera, npodeccop [epu ob6uapy:xuA mapy mnpeBocxoz-
HbIX HHAYKLHOHHBIX KaTYIIEK, KOTOPble MOTAH AaBaTb OY€HD
6bicTpble dAeKTpHueckHe KoAebauus. PasaymbiBas Hag
TeM, KaK MPUCIOCOOUTb MX AAS AEMOHCTPALlMH CTYZJAEHTaM
ONBbITOB MO dAEKTPOAHHAMHKe, [ 'epll HEBOADHO BCHOMHHA O
KOHKYpce, O6bsBAEHHOM HECKOAbKO A€T ToMmy Hasah Dep-
AMHCKOH axazemued. [lpearararoch aokasaTb onbITHBIM
NyTeM CBsI3b MekAY SABACHHEM MOAAPH3ALHH AMIAEKTPHUKOB
H 3AEKTPOAMHAMHUYECKHMH CHAAMH.

[lToasipusaumnell AMSAEKTPHKOB HA3BIBAIOTCA SBAEHHS,
KOrZa BEILECTBAa, HE TMPOBOASAIIME SAEKTPUYECTBO, BAPYT
NpHO6PETAIOT DAEKTPHUECKH TNPOTHBONOAO2HBIE TOAIOCA,
OKa3bIBAIOTCS HAdAEKTPHBOBAHHBIMH.

3Bazaua 6biAa cO6AA3HUTEADHOH, HO, 3aHATHI MOATOTOB-
KOH AOKTOPCKOH aucceprauuu, [epu He Hailea HH cBO60A-
HOrO BPEMEHH, HH Heo6XoaHUMbIX mnpu6opos. B Tom umcae
He 6bIAO Y HEro M MOAXOAAMHX HHAYKUHMOHHBIX KaTYIIEK.
A Tenepp?..

Tenepb y nero 66100 1 Bpemsa u katymxu. M Cepy npu-
ctynaet k cepuu onbitoB. OH npucoeauHseT K BbIBOZaM
KaTYIIKH IO KYCKY MeZHOH MPOBOAOKM M Ha HEKOTOPOM

JUAITA30H
IJIEKTPOMATHHUTHBIX
BOJIH

PACHIMPAETCA
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I'. T'epy — uenosex,
oTKPbIBWUI PASUOBOAHBL U
TaK u He nosepuswuii

8 BO3IMOXHOCTb UX

NPAaKTU4ecKkoto NPUMEHeHUs.

PACCTOSHHH OT HHUX PACMOAAraeT elle OAMH 3aMKHYTbIH NPO-
BOAHHK, COTHYTbIH B NPSIMOYTOAbHBIH KOHTYp.

Koraa karymxka pa6oTara, saekTpHueckas cHMAa mepena-
BaAacb M3 MEPBOTO MPOBOAHHKA BO BTOPHUYHBIH KOHTYp Mpsi-
Mo no Boaayxy. [lepesaBaracp kak? Koneuno, ¢ momompio
SAEKTPOMAarHUTHBIX BOAH.

[epu craBUT OaMH 3a APYrMM OMNbBITbI, YCAOMKHSET HX.
U kaxabiii gaer neomuaaunble pesyabratol. /a, koHeuwo,
OH pelIHA 3a3a4y aKaJAEeMHH O BAHAHHHM M30AATOPA HA DAEK-
TpoaguHamHyeckHe cuabl. Ho pesyabTaTbl onbiToB mwAHM ro-
paszo AaAblie...

HsmepuB aAuHDI reHepHpyeMbIx ero mpH60pOM 3AEKTPO-
MarHMTHbIX BOAH, OH OGHApY»KHA, YTO OHH METPOBOH AAH-
ubl... Bot onn, npeackasaunbie Maxkcsearom paguosornbi!

«HMccaesoBannoe HamMH sBAEHHE, — MHIIET OH B CBOEH
cTaTbe, TMOCBSILEHHOH pe3yAbTaTaM HCCAEAOBAHHS, — Mbl
Ha3BaAM Ay4YaMH dAeKTpHueckoi cuabl. [loxaayH, ux mozxHo
6bIAO0 6bl Ha3BaTb CBETOBBIMH AYYaMH C O4YeHb 6GOAbIIOH
aaunoil BoaHbl. [lo kpaiimel Mepe, MHe mnpeacTaBAsieTcs
BecbMa BEpPOSITHBIM, YTO OINMCAHHbIe OMbITbl JOKa3bIBAIOT
HJEHTHYHOCTb CBETA, TEMAOBbIX Ay4YeH H 3AEKTPOAHHAMH-
4eCKOr0 BOAHOBOTO JBHIKEHHSI».

Csoumu ombitamu [epu Aokasaa, 4TO «3AEKTpHUUECKHE
CHAbl MOTYT OTAEASITbCS OT BECOMbIX TEA M CYLIECTBOBAaTb
CaMOCTOATEABHO KaK COCTOSIHHE HAHM M3MEHEHHs! MPOCTPaH-
cTBa».

B 1802 roay npogeccop Meauko-xupypruueckod aka-
aemun B llerep6ypre Bacuamit Baraaumuposuu Ilerpos
(1761—1834) nocTpour MolHellmy0 MO TOMY BpeMEHH
raAbBaHHUYECKYIO 6aTapelo. 3aTeM C TOMOILDbIO CAY2HTEAS
Aa60paTOPUH TNPOPECCOp MPHUHAACA COOPY?KATb CTPAHHBIH
npu6op. Ha meanyio rapeaky Bosaymmoro macoca o mo-
CTABHAM CTEKAAHHbIA KOANAK, 4Yepe3 BEPIIHHY KOTOPOTro
NPOXOAHA MEAHBIH MPYT ¢ Hroakod Ha konue. OmnycTus
HrOAKY TaK, YTO OHa eJBa He Kacaaacb TapeAkH, Bacuauii
BAagHMHpPOBHY NpPHKA3aA CAYKHTEAID KayaTb Hacoc. 3a-
YMOKAaAM TOPLUIHH, BbITAHBAas H3-M0J KOAMAKa BO3AYX. |em
BpEMEHEM 3KCIEPUMEHTATOP NPHKPYTHA OJMH MPOBOJA OT
6aTapeH K TapeAke Hacoca, APYrol — K MeZHOMY MPYTY.
Huuero ne mnpousomno. Beap saextpuueckas uenb 6bira
pasomkHyta. Ho korza Bosayxa moa koAnakoM ocTaAroch
COBCEM HEMHOTO, OT MFOAKH K TapeAKe MOTAHYACS sAPKO-6e-
AbIH CBET M MTOAKa PacKaAHAACh.

Bacuauit BragumupoBuu sameHHA HMroAky mapukoMm
M TOBTOPHA OMbIT. | emnepb CBET BO3AE CAMOro miapHKa OCTa-
BaAcA 6EAbIM, a JaAbllle K TapeAKe OH, Bpoge 6bl, pO30BEA
M cTaHOBHAcCA cupeneBbiM. Uyzecal..

IT0 6bIAO AEHCTBUTEADHO UyZ0. DAEKTpHUECKHHl TOK He
NPOXOAHA Yepe3 BO3AYLIHBIH MPOMEKYTOK, 8 KOrZa BO3AYX
M3-M0J, KOAMAKa BbIKAYMBAAM, MEKJAY 3AEKTPOJAAMH BO3-
HHMKAAO CBEYEHHE H LIEA TOK.

[TocTeneHHO OTKPBITHIM H CTOAb HEMOHATHbIM SBAEHHEM
3aHHTepecoBaAMCb BO Bcem MHpe. B satemuennbix aa6opa-
TOPHAX pasHbIX CTpaH 60pojaTble Mpodeccopa 3a4apoOBaH-



HO CA€JHMAH 3a TeM, KaK OT KOHLa MOAOKHTEAbHOIO SAEKTPO-
Aa — aHOJA — pacmnpocTpaHsieTcsi 6GAeAHOe CHSAHHE H Tpe-
neyeT B paspe:KeHHOM rase, OTAEAEHHOE TEMHbIM IpoMe-
MYTKOM OT JAPYTFOr0o CHSIHHsI, KOTOPOE HCXOAHUT M3 OTpHLA-
TEADHOTO DAEKTPOAA — KaToAa. YueHble HAOAIOZAAH U H3Y-
YaAM CBOHCTBa HEOGBIYHOTO CBEYEHMsI M AyMaAHM HaJj ero
NpUPOAOH.

B 1869 roay HMoraun Buabreaom ['urropd (1824—1914),
XHMHK H (H3HK, npodeccop akaaeMHH B M}ouc*repe, OTKa-
yaB TPY6KY 4O TAaKOH CTEMEHH, YTO BO3AYyXa B HEH OCTAAOCH
COBCEM HEMHOrO, 3aMETHMA, YTO CBEYEHHE rasa MOracao, HO
HayaAHM CBETHTbCS cTeHKH Tpy6ku. [lpuuem ceetsmeecs nsr-
HO Ha CTEKAE MO2KHO 6bIAO MepeABHUraTh, AeHCTBYs Ha HEro
maruuToM. He unaue, kak us kaToga 6HUAM KakHe-TO AyuH,
KOTOpbIe 3aCTaBASIAH CTE€KAO TPYOKH ¢PocdopecHpoBaTh.
Ho uto a1 Ayum coboil npeacraBasiau?

AKkcnepUMeHTaTOPbl HareTeAH Ha Ayuu | urropga. Oum
BbISICHHAH, YTO CTPaHHble AYUYH 3aCTABAAIOT CBETHTbCS He
TOABKO CTEKAO, HO M apyrue muHeparbl, Ocobenno spko
CBEPKAAM MOJ HX BO3JEHCTBMEM aAMasbl U pyGHHBI.

Ckopo HaKOMHMAOCb CTOADKO 3KCMEPUMEHTAAbHBIX AaH-
HbIX, YTO NMOpPa G6bIAO MPHUCTYNMaTb K OODACHEHHIO MPHPO-
abt atux Ayueit. M1 B 1878 roay ma saceaanun bBpuran-
ckoli accoumauuu B Llledppurse uspecTHbil aHrAHBcKHR
xuMHK u Pusuk Yuabam Kpykc caerar azokraa noa Ha-
spaHHeM «/\yuHcTasi MaTepHsi, HAH 4YeTBEPTOE arperaTHoe
COCTOAHHE»,
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«0 HOBOM POJIE JIYYEI»

B. K. Penrien — 6aecrawuii
(husuUK-3KCNEPUMEHTATOP,
orkpotwuii X-ayuu,
noayuuswue 8nocAeACTBUU
€20 uMA.

Bbl, koHeuHO, 3HaeTe TPH arperaTHbIX COCTOSIHHS Be-
LleCTBa: TBepJOe, KHAKOE M rasoobpasHoe. Paspexenubrii
ras Kpykc npeararar cuutaTb ueTBepTbIM COCTOSIHHEM, MPH
KOTOPOM MOAEKYADBI ra3a MOTYT CYLLECTBOBaTb TOAbKO B CO-
CTOSIHHH 6bICTPOro MPSIMOAHHEHHOTO ABHKEHHS.

Yuyeunle ¢ comuenmem caymarn koarery Kpyxca. He-
KOTOpbIe CYMTAAH, YTO KaTOAHbIE AYy4YH He HTO HHOE, Kak
YaCTHYKH METaAAd, KOTOPble OTPbIBAAHMCH OT KaTOAa H Ae-
TEAM C OrpOMHOH cKopocTbio k anoay. Ho nmouemy toraa onu
A€rKO OTKAOHSIAHCb MarHHMTOM, Aake eCAH KaToj OblA Mex-
HbIM, B He 06pallaAd BHHMAHHA Ha AeHCTBHE DAEKTPHYECKO-
ro moAs?..

Hemeukne ¢usuku, HaxozuBmHecs MOJ BrEYATAEHHEM
BEAHKOAENHbIX ONMbITOB | €pua, MpesAoKHAM THIOTE3Y, YTO
KATOZHblE AYUH — 3AeKTpoMaruuTHole BoAnbl. Ho ecau ato
BOAHBI, TO NOYEMY OHH BOO6IEe OTKAOHSAHCb MOJA BO3ZEH-
cTBueM MarHuTa? Beab aAekTpoMarHuTHble BOAHBI DAEK-
TPUUYECKOTrO 3apsiJa HE MMEAH H B3aHMOAEHCTBOBATb C Mar-
HHTOM He JOAKHbI... B 06i1eM, TYT 6bIAO MHOrO HEMOHSIT-
HOTO...

[Tpogeccop Bropubyprckoro ynusepcuretra Buabreabm
Koupaa Pentren (1845—1923) ne npunumar yuactus B
cnopax mo nosoxy mpupoabl katoAHbix Ayueit. Ou cumtana,
4TO ZAS BBIBOZOB eule He HacTynuAo Bpems. ¥ moka uccae-
ZoBaA MX cBoiicTBa B cBoedl Aaboparopuu. Karymka Pywm-
KOp(a AAS MOAYUYEHHS BBICOKOTO HANPSKEHHs y Hero 6biAa.
A B CTEKAOAYBHOH MacTepCKOH MOTAH H3rOTOBHTb AIOGble
CTEKASIHHblE GaAAOHBI C METAAAHYECKHMH BDAEKTPOZAMH-
NAACTHHKAMH, BNASHHBIMH B CTEKAO.

Bbi6paB moaxoaswuit 6arron, Pentren mnpuHsAca 3a
OTKauKy W3 Hero Bosayxa. [loTom TmaTeabno 3amasia rop-
AOBHHY, cHAA co cranka... O, on Bce ymea aeratp cam. He-
4apoM cAaBa Ay4YLIEro KCIEPHMEHTATOPa, MCKAIOYHTEABHO
JOTOIIHOTO, OCTOPO2KHOTO H AO6POCOBECTHOTO HCCAELOBaTe-
Asl, CA€ZOBaAa 3a HHM IO MATaM H3 YHHBEPCHTETa B YHH-
BEPCUTET, T4 €My AOBOAMAOCH paboOTaTb.

Cawm, Bce cam. Cpoumu pykamu npodeccop Pentren co-
6HpaA YCTAHOBKY AAA 3aAyMaHHOTO ONMbITa. | IIaTeAbHO, He
Toponscb. EEMy ocraBaAoch COeZMHHTb KOHTAaKTbl KaTyIIKH
¢ BbIBOZAMH MOJATOTOBAEHHOrO 6AAAOHA H BKAIOUHTD CXEMY.
Tyt Bce 6b1A0 NOHATHO. 3aTPEWHT MOAOTOYEK, MPEPBIBAIO-
IIMA TOK HH3KOrO HAaMNps:KEHHsI B TOACTOH MEPBHYHOH 06-
MOTKe KaTymkH. BOSHHKHET M mo6e:xMT MO TOHKMM BHTKaM
BTOPUYHOH O6MOTKH TOK BbICOKOro Hanpsixenus. [loauu-
MeTCS Ha KaToZe W aHOZE pA3HOCTb MOTEHLHAAOB H...
B kakoii-To MOMEHT MPO6bETCS NMPOMEKYTOK B pasperkeHHOH
aTMocepe BHYTpH 6aaroHa. Bcenbixmer Ha cTekAsHHOH
CTEHKE 3€A€HOe MATHBILIKO...

[lpodeccop mensier 6aArOHDBI: OAMH, APYrOH, TPETHH...



Bce BAMsieT Ha nmpoTekalomMil TOK: M pasHble (OPMbI DAEK-
TPOAOB H CTeNeHb paspe:keHUs rasa. Kak sauser, mouemy
BAHMSAET, I'Zle MOXKHO YCMOTPETb 3aKOHOMEPHOCTb?

Oaun 3a apyrum UayT onbiThl. 1 OAbKO TOrAa, KOraa mpH
HEOAHOKPATHDbIX TOBTOPEHHSIX OH MOAYUHT OAMH M TOT K€
pesyabTaT, PenTren mosBoAHT cebe caeAaTb KaKOH-TO BbI-
BoA. A Mox<eT 6bITb, H HE MO3BOAHT... ] OABKO OH MPOJOA-
KHUT DKCNEpUMEHTDI.

8 nos6pa 1895 rosma B kouue pabouero aus Pentren
ocTaAcs B cBoeil Aa6opaTopuu Ha yauue [Iaaxep-Puur ogun.
(Dusuueckuit uacTHTYT Bropubyprckoro ynusepcutera omy-
cren. Ymau accuctentol. OTnpaBHACA AOMOH azaxe BOp-
uauBblit cayxuteap. Ho mpodeccopy xoreroch sakonuuTh
ouepeHOH OMBbIT M 3AHECTH PE3YAbTaTbl B Aa60paTOPHBIH
MYpHAA...

Oaun us nepsbix
PEHTIEHOBCKUX CHUMKOB.

ITpunyun ycrpoiicrsa
penT2eHOBCKOLU TPpYbKU.
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B Hon6pe Ha yaupax pano temueer. Ha szanun paryun
npo6uru uacbl. Bausuraco noun. [lopa 6bir0 U emy zakan-
uuBaTbh pabory. 3a ageub Pentren ycraa.

On 3akpblA yCTAaHOBKY HEMYZPEHbIM YEXAOM H3 KapTOHa
M MoracHA B Aa60paTopHH cBeT. Y caMbiX ABEpEH 4TO-TO €ro
ocranosuro. Ou 3azepxarcs Ha MHHYTKY, 3aAyMaAcs...

Karoanvie Tpybru Kpyxca. Ax, aa, repp npodeccop 3a6blA BBIKAIOYHTb KaTylKy. 3a
3TH AHH OH TaK NPHBbIK K TPECKY MOAOTOYKA, YTO NPaKTH-
yeckM He 3ameuan ero. Bmpouem, a0 py6MAbHHMKA — OZHH
war... Ho aroro-to mara on u ne caerar. Ha crore psaom
¢ paboraromiuM nNPHOGOPOM MePLAAO 3EAEHOBATO-KEATOE
cusinue. Yro a1o? Pentren maruya k croay. Bkarouna ceer.
Ha raaaxoit croremnunue Aexaa 3abbITblii KEM-TO AHCTOK
6yMard, MOKPbITbIH CAOEM NMAATHHOLHAHHCTOro GapHs.

PACCKA3BIBAIOT, umo Yuavam Kpykc moxe wymov 0vtao He OMEPbIA PEHMZEHOGCKOE U3AYUCHUe.
Cayuuaoce smo mak: 6 nepuod onsuMos ¢ KAMOOHLLIMIL AYHAMIL O NOAYHUAL FHOMONAACIURKEL oM. iupinl
Havgiopda. H vwacmo, Kozda on nocae IKcCnepumermos pacnenambléar HOGYI0 KopoOKYy, NAACHUHKEWR, no-
aexcaswue HeCkoavko Oneli 8 wragy padom c pabomaroweli mpyoroli, ORA3BIGAAUCH 3ACCGCULCHHLIMIL.

Mo omsvieam cospemennuros, Kpyrc obra ouensv coeprcannvin u ypasrnosewennsin weaosexon. Ho u on
He evldepacusan, K020a 6 3aKYNACHHLLE NAPMUAL 6CE NAACMUNKL OKA3bLEAANCH NOKPLINLIMUI CePOll 6Yaabio.
B zneee on dance obeunan gupmy e redobp mu moéapa...

Ce200HR, U3YUas YCA0BUS €20 ONbIMOE, Mbl Ae2K0 npedcmagasenm cebe, Hmo mMozao nponaotimu. IaeKmpo-
Hbl, pasozHarHble 6 mpybre Kpykca, npu cmoaknoseHuL CO CMeKAANRLIMU CIMENKEAMI OPOX¥cdarn penmze-
Hoeckoe usayuenue. Ecau padom 6 amo epems aexcasu kopobru ¢ naacmurkamu, mo fiomocaoii ux enoane
MO2 IMUML aYYaMu 3aC6eNU8aAMbCA.

Ho Kpyrc ne cdeaan us gaxmos doaxcrnozo evieoda. H nomomy cam on Huxozda nybauwuno daxce ne yno-
Mmuras 06 amoii ucmopuu. Tak wmo pacckazanHtblii CAYRAl OCMACMCS KA COBECIMIL MEX, KMO 0 HeM YRoMaitya
enepevte.




«Crpanno, — nmogymar Pentren, — ato Bemectso cse-
THTCA, KOrAa ero o6AyuuT coanue. A ceiluac Houb...» Omn
CHOBa moracHa cBeT. J\MCT 6yMard NpoJOAKaA CBETHTBbCH.
B remHoTE npodeccop BbIKAIOUHA py6UAbHUK KaTymkH Pym-
koppa. Monrotouek samoruar. Ceeuenue wucuesro... On
BKAIOYMA YCTAHOBKY CHOBAa, AHCTOK 3aCBETHACH...

Tenepp npogeccop Pentren 6oabme ne aymar o Tom,
uto nopa zomoi. Bcio Houb g0 yTpa mpoBea OH B Aabopa-
TopuH. 10 2ke NOBTOPHUAOCH H Ha CAEAYIOWLHH ZeHb, H elle,
u ewe. |'oBOpHAM, UTO OH Zaxe MPHHEC CIOJA MOXOAHYIO
koiiky. PenTren cTaBHA MeXay CTEKASHHBIM GaAAOHOM C
pasperseHHbIM ra30M M AHCTKOM 6YMa:KKH cO croem 6apHe-
BOTO COEJHHEHHS Pa3AMUHDBIE MPENSATCTBHA: TOACTYIO KHHIY,
NOCKY, KOAOAY KapT, 960HHTOBYIO MAACTHHKY, OAOBSHHYIO
6ymary... Ayun, kasarocb, He 3HaAHM nperpai. AHmb TOA-
CTbIi CAOH MeTaara OCAAGASIA HX HACTOABKO, YTO 3EAEHO-
BATO-2KEATOE CBEYEHHE MEPKAO.

PenTren HUKOMY He rOBOPHA HH CAOBa O CBOEM OTKpbI-
tun. Ero Mmyunau comuenus: «A uTo, ecAH Bce 3TO TOABKO
KazKeTCsl, UTO, eCAM 9TO Kakoe-To HaBamzenue?» On 6eper
(POTOMAACTHHKY M KAdzeT Ha Hee pyky. Co6cTBeHHYIO PYKY.
Munyra. Annapat Boikatouen. [1ractuuka B kroBerte ¢ npo-
asutereM. V1 BOT Ha HeraTuBe mosiBAsieTcs ueTkoe H306pa-
MEHHEe CKeAeTa KHCTH PYKH ¢ 06pyuyaAbHbIM KOABLOM Ha
naabue. [lorpscarome! epp npodeccop BbiTamua us kap-
MaHa KOLIEAEK M, HE PacCKPbIBasi €ro, Mo TEHSM Ha JKPaHe
MepeCcYUTaA UMEIOUIMECS TaM MOHETbl. JTO TO2E BMEYATAS-
ro. B kouue roxa B «Mssecruax Bropubéyprckoro ¢usuxo-
MEeJHIMHCKOrO O6LIecTBa» MOABUAACh KOPOTKAsl CTaThbs
«O HoBoM poze Ayueil», noanucannas Pentrenom. A koraza
noapo6HOCTH MNOmaAM «Ha 3y6» penopTepaM, OTKPBITHE
PenTrena craro cencauueil.

«llas ukc-ayuein mer nperpaa! 3uaumT, crenbl aAoMoB
HE CMOTYT GOADbIIE CAYXKHTb y6exHIEM AIOASAM MU BCA 4ya-
CTHAasi KM3Hb CEMbHU CTAHET OTHbIHE JOCTOSIHHEM TI'AACHO-
CTH...»

«Mkc-ayun nesamenumbr gas xyaukos! C nomowbro
CMEeUHAABHBIX aNNapaToB UM HHYEro He CTOMT 3arASHYTb K
Bam B kapman! 3anpetutb ukc-ayuu!» — Tpe6oBarm ra-
3€ThI.

Mhuoro nerenmocTell HamHMcaAH pernopTepbl, HOBble AYYH
HHTepecoBaAH Bcex. 3a oauH Toabko 1896 roa o uux mame-
yaTaHo 60Aree Thicsiuu ctateit! B coTnsix anabopaTopuii skcne-
PUMEHTATOPbI HCCAEAOBAAH HX CBOHCTBA, OTKPbIBas 1O MYTH
«CBOW CO6CTBEHHbIE», HOBble M KaxkAblH pas Bce 6oree (paH-
TaCTHYECKHE AYYH.

[IpaBo, ¢usvkaM, KUBIIUM B KOHILE TMPOUIAOTO CTOAETHs
¥ 3aHHMaBIUMMCS H3Y4YEeHHEM DAEKTPHUYECKHX ABAEHHMH, XAO-
nor 6biA0 He 3aHMMaTb. B kuure «/luarekTnka mpupoabi»
Mpuapux DHreAbc AaeT TaKYI0 HATAAZHYIO XapaKTepPHCTH-
Ky COCTOSIHMIO cOBpeMeHHOH emy Hayku: «B xumum, oco-
6eHHO 6Aarozaps AaAbTOHOBCKOMY OTKPBITHIO aTOMHBIX Be-
COB, MBI HaXOAHM MOPSAOK, OTHOCUTEABHYIO YCTOHUYHMBOCTD
OZHaXJbl JOCTUrHYTBIX PE3YABTATOB M CHCTEMaTHYeCKHH,

B. Kpyxc — ebiraarowutics
YHeHbIU XUMUK U hu3uk,
KOTOpbll UHOTAQ
nossoasa cebe uyrouky
TOPONUTbLC C BbIBOAAMU.
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MOYTH MAAHOMEPHBIH HATHCK Ha ellle He3aBOeBaHHble O6GAACTH,
CPaBHUMBIH C NMPAaBHAbHOH 0OCaZOH KaKOH-HHUOYZAb KPENOCTH.

B yuenunu :xe 06 anekTpHuecTBe Mbl MMeeM nepej COGOH
XaOTHYECKYIO IpYAYy CTapblX, HeHaJexHbIX 3KCII€EPHMEHTOB,
HE MOAYYHBIIHX HH OKOHYaTEAbHOrO NOJATBEPAEHHs, HHU
OKOHYAaTEeAbHOTrO OINPOBEP2KEHHA, KaKoe-TO HeyBEpPEHHOe
6Ay:AaHHE BO MpaKe, He CBSi3aHHble JPYT C JPYroM HCCAe-
JOBaHHs H ONbITbl MHOTHX OTZEAbHbIX YYE€HbIX, aTaKyHOIIHX
HEM3BECTHYIO ob6AacTb Bpasbpos, moio6HO ophe KOYEBBIX
Hae3JHHKOB...»

PACCKA3BIBAIOT, umo y @uaunna Jlenapdae 6via kpaiine nenpusmustii xapermep. Or 6bia upe3ebiuaii-
KO 3anocuue, npedeavio obuduue u npumomn ncmumeaer. llocae onvimos Penmzena 8blachuaocs, wmo ayvu,
Komopoie Jlenapd nabalodas evinyugennsIMU Yepe3 alOMURUEEOE OKOWKO, no cymu deaa Obiau penmzero-
eotmu ayvamu. H Jlenapd 6bia nepesim 6 mupe weao06exon, e moabko nabaodaswun ux delicmeue, Ho u noay-
wueULUM Nepeylo PermzeHozpanmy — u3o0p Ha HEe npedmema, Cnpamaktozo 6RYmpu
anoMURUE80l KOpobouKu.

Yebt, on me cymea noname ceoezo omKpLUNUA U UCNOAL308AL €20 AUWY 04t nodmeepicdeHus 60.1HO8OU
npupodst kamodrelx ayvei.

Hocae mpuymga Penmzena Jenapd samesn 0aumenshyio msxby o céoem npuopumeme Ha Ino OMKEPsL-
mue. Ho Goavwuncmeo ywenvlz auwy nocmeugaaucs nad ezo npumasanusmu. A eocvmudecamusemnuii
anzautickut gusur [Jwcopdxr I'abpusab Cmorc ckazan odnancdor: «Bozmoxcno, wumo Jlenapd u umen penmee-
HOBbL ayuu 6 ceoem mo3zy, o Penmzen nepevim nanpasus ux ¢ kocmu dpyzux aiodeiir.

C npuzodon k eaacmu gawusmna ¢ I'epnanuu Jlenapd noanocmsio nepewen na caynby Hoomy pescu-
MY U CKOPO CIaa NOLb306AMbCA 2PYCMHOU CAAEOU «APUICKO20 PUUKE), 3AMEHACULEZ0 MALANIN LUCTIOMOU
pacst, a cmpozue nayursie meopuu — noaumuyeckumu esidymramu. Hemopus secmorxo omnaamuaa snmomy
ueaogery, nexozda ussecmuomy yuenury I'enpuzra I'epya, maranmanseomy uccaedosamenio u odnomy us
aaypeamos Hobenreecrkoii npemuu.

B namamu gusuroe e2o ums 0cmaaoce CUROHUMOM HeDOBGPOCOBECMILOCIIU, MEAKOZ0 MUYECAABUS U 3400bL.

[Ipupona penTreHoBckMx Ayueldl AOArO ocTaBarach 3a-
ragkodl Kak AASl NEepBOOTKPBIBATEAS, TAK U AAsl €ro MocAe-
aosateaeil. [lockoabky AyuM He OTKAOHAAHMCD HH B SAEKTPH-
4eCKOM, HU B MardHMUTHOM [OA€, OHH HE MOTAHM ABASTBCH MO-
TOKOM 3apsizkeHHbIX uyacTHy. Ho u BoaHOBbIE cBOMcTBa, Ta-
KHe, HanpUMep, KaK AU PAKLUMs, TOXKE HE yZaBaAOCb OGHa-
PYMHUTb ¥ HHX.

BrickasbiBaroch MuOmecTBo pasubix rumores. Cam
PenTren CKAOHAACA K TOMY, YTO6bI CUHTATb X-AY4H OCO-
6blM BHAOM NPOJAOAbBHBIX KOoAeGaHMH B a(Hpe.

Toukuit ¥ McKkycHbBIH, B MOAHOM CMbICAE CAOBa 6AecTs-
WK 3KcnepuMeHTaTop, npoeccop Pentren obrazar zo-
BOABHO KOHCEPBATHBHbIM CKAAZOM MBILIAEHHS.

JlorxHO 6bIAO MPOHTH CEMHAZUATb AOATHX AET, MpexAe
uem Hemeukuil pusuk Makc Mernxc Teogop Aays (1879—
1960) BMecTe c COTPYAHHKAMHU BCe-TaKH YBHAEA AU PAKLHIO
PEHTTEHOBCKUX AYUYeH MpH MPOXOKAEHHH HX Yepes KPHCTAaA-
Abl. Tenepb CTaAO OKOHYATEABHO ACHO, YTO STO HE UTO HHOE,
KaK 3AEKTPOMArHHTHOE H3AYUeHHE O4YeHb KOPOTKHX BOAH.

JuanasoH SAeKTPOMArHUTHBIX KOAe6aHHH pacIIMPHACS
He TOAbBKO B 06AACTH AAMHHBIX, HO U B CTOPOHY OYeHb KOPOT-
KHX BOAH.

A kak ke KaTOZHbIE AYUH?..

Ewme a0 onbitoB Pentrena nemenxuit ¢usux Ouaunn
Aenapa (1862—1947) nocrapua untepecubie onbitbhl. On



M3rOTOBHA CTEKASIHHYIO TPY6KY C OKOIUEYKOM, 3aKPbITbIM
aAIOMMHHMEBOH ()OAbBIOH, M BBIMYCTHA KAaTOAHbIE AYUH uyepes
3TO OKOIIKO B BO3AyX. PesyAbTaTbl 0kasaAHCb MOpPasHTEAD-
ubiMH. Bosayx Bosae OkoOmKa cBETHACS, a MOCTaBMB Ha My-
TH AYyueH TOHKYIO aAlOMHHHEBYIO Kopobouky, Nenapay yaa-
AOCb MOAYYHTb (PpOTOrpaHIo npeaMeTa, CuPsATaHHOroO BHYT-
pU. 3aMeTHA OH M TO, YTO He BCE AYUH OTKAOHSAIOTCS Mar-
HHTOM...

To, uro kaToauble AyuM NPOXOAAT CKBO3b METaAAHUE-
CKYI0 (OABTY, He Hapylas Bakyyma BHYTpH Tpy6ku (aTo
nabarogar eme ['enpux ['epn), secbma cepbesno rosopuao
3a To, uTo mpHupoaa ux sornosass. M epu 6bia y6emaen,
YTO PTO HE YTO HMHOE, KaK MPOJOAbHble KOAeGaHHs 3pHUpa
C OueHb MaAOH AAMHOH BOAHBL.. K Tomy :xe MHenuio mpu-
coeaunurca U Nenapa.

Ho uepes aBa roaa ¢pannysckuit pusux Kau [leppen
(1870—1942) neompoBep:xUMO AOKa3aA, YTO KaTOAHbIE
AYUH HecYT Ha cebe OTpHUATeAbHbIH 3apaz. A aToT dakT
HHKaK He COTAAcOBbIBaAcsi ¢ Teopued BH6panuil. Karoaunie
AYYH JOAKHBI 6bIAM 6bITb OTPHLATEABHO 3apPsKEHHDIMH
YaCTHIIaAMH.

Ouanako 4TO6bI COrAACHTbCA C TaKMM MHEHHEM, Mpej-
CTOSIAO KOPEHHBIM 06Pa30M MEPECMOTPETb ATOMHOE CTPOEHHE
MaTepUH M JOMYCTHTb, YTO CYUIECTBYIOT YacCTHIbl MEHblle
aToma. [ak crnopbl o mpupoage ceeTa, 06 a(pHpe U BCEBO3-
MOKHBIX AydyaxX MOCTaBUAH (H3HKOB mNepes Heo6X0ZHMO-
CTBIO 3arAsIHyTb BHYTpb aToma. B ¢usuueckodl Hayke oOT-
KpbIBaAacb HOBasl TA@Ba.

ChraBHasi 3TO TpagHUMs, KOrAa CblH HacAeAyeT mpodec-
cuio otua. CAaBHO, KOTAA TOTOM CbIH €r0 CbIHA HAET MO TOMY
xe nyTH. | ak cosgaiorcs guHacTHH. Bnpouem, B Ham Bek TO
xe camoe KacaeTcsi M gouepedl. CymecTsyeT Hemaro mpo-
CAABAEHHDBIX JHHACTHH ydyeHbIX. | akoe HacAeJoBaHHe Bcerza
BbisbiBaeT yBakenre. O6 0ZHOI U3 TaKHUX AHHACTHH MPHIIAO
BpeMsl paccKasaTb M B HallleH KHMre.

[lepsoro  ¢@u3sMka — ocHOBaTeAss  AMHACTHH — 3BaAH
Antyan-Cesap bBexkepean (1788—1878). Ou oxonunua
[ToAnTexnuueckyio MKOAY H HH2KEHEPHOE YYHAHMILE, ITOTOM
B uMHE AeHTEHAaHTa BTOPOrO paHra MOMAaA B rBapAHIO H OT-
npasuAcsa soesaTb B Mcnanuio.

JlBa ¢ MOAOBHHOH rocjga MOXOAOB M LIECTb WITYpPMOB MO-
IOPBAAH 3A0POBbE, H MOAOJLOH KamHTaH, Harpa:xAeHHbIH Op-
nenom [louetnoro Aernona, B ABaguaTh 4yeTbipe roza BbILIEA
B OTCTaBKY.

[Tocae HezoArHx KOAe6aHHH OTCTABHOH BOEHHBIH pELIMA
MOCBATHUTb ceb6s1 HayKe.

Ewme 6yayuu B Beneuun c apmuein Hanoareona, Antyan-
Ce:-xap 6bIA BOCXHILEH TAMHCTBEHHOH (ocpopecueHyHel
aackoBoro Agpuarnueckoro mopsa. M ¢ rtex mop arenesa

JUHACTHA
BEKKEPEJIEN
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Tonas uctuma uacto
HenpusAeKaTeAbHA.

MEeUTy pacKpbiTb TalHy xoroaHoro csera. Jla Bce 6bin He-
aocyr. Ml xoTs cAbian OH uenroBekOoM xapakTepa CypOBOTO,
He pas BOCTOPKEHHO PACCKAa3bIBaA CbIHY O MepPUAHHH
mopckux BoAH. [loapacraromuit Arexcanap-damoH, cbiH,
Hajgexjza W TOPAOCTb ITOTO MNPSAMOro U MaAOOGIIMTEAb-
HOrO 4YeAOBEKa, C PAHHHUX AeT 3aHHTEPECOBAACA BOMPO-
camu ¢@usuku. CuacTbe Tem, ubM JETH OMNPaBAbIBAIOT
HaZeK bl POJHMTEAEH.

Bocemuaauatb et Anekcanap-damon Dekkepean
(1820—1891) craa pa6oratb B AabopaTopuu orua. M uepes
roZ MOsSIBUAACb €ro nepsasl NMy6AHKALHMA O pesyAbTaTax Hc-
CA€ZOBAHHUSA CNEKTPOB COAHEYHOTO U DAEKTPHYECKOTO CBETA.

BmecTe ¢ oTiom on usyuaa saekTpHuecTBO M (ocopec-
uenuuto. C6piracp meura craporo Amurtyana-Cesapa — ero
CbIH CTAHOBHACSI 3HAaTOKOM SIBA€HHH XOAOZHOrO CBEYEHHS.

A.-3. Bekxepeab y:xxe He npocro npopeccop pusuku. On
pykoBoauTeAb [lapuKckoro HalMOHAaABHOTO €CTECTBEHHO-
HcTopHueckoro Myszes. B copok Tpu roga — unen [lapmx-
ckol akagemun Hayk. M kak orey — B mwectbaecsaT — ee
npe3suJeHT.

B 1868 roay na oanom us saceaanuit [lapumckoit aka-
aemuu Hayk Boictynua Hbenc ge Cen-Bukrop ¢ aemoncrpa-
uueil yausHTeabHoro onbitTa. On nomemaa Ha (POTONMAACTHH-
KY, YNPATaHHYIO B KacCETY, COAb ypaHa, 06AajalomWyio Cro-
COGHOCTBIO CHABHO (OCHOPECHHPOBATb MOCAE OBAYUEHHS
ceetoM. M uro xe? [lracTunka okasbiBarach 3acBeveHHOH.
[Touemy? Cen-Buktop kxasircs, uTo 3apsizaA KacceTy B MOA-
HOH TEMHOTE, YTO YpPaHOBBIH MpenapaT HUKOrJAa HE COMpPH-
Kacarcs ¢ (POTOCAOEM.

[TonbiTkn 06bsicHeHHsT Hab6AIOZaeMOro SIBAEHHS G6bIAHM
npocto xarkumu. M koarern mpomycTHAn ux MHUMO ye.
O HeobbsicHuMOM 3KCEepUMeHTe 3a6bIAM Bee. Brnpouem, mo-
xeT 6biTb, He 3a6biA Dekkepern.

Anexcauap-damon Hanucaa 06bEMHCTbIH ABYXTOMHDIH
tpya «Cser, ero npuuunbl U geificTBUA» U B AeHb ceMeillHOro
TOPIKECTBA, KOTAA OTMEYAAOCh COBEPIIEHHOAETHE CbIHA, Ha-
3BaHHOro B uecTb Aeaa Amuryanom-AHpH, MoAua mojapuA
eMy CBOIO paboTy, CAOBHO 3aBellasi MPOAOAKHTb.

Jlea u oreyw c ysOBOABCTBHEM CMOTPEAM Ha TPETbHErO
Bekkepeas. Maabuuk siBHO yHacAeaoBaA OT HHX AIOGOBb K
¢usuxke. [lo cemelinoit Tpaauuuu, on sakanuusar [loautex-
Huueckyto mwkoay. [lo cosery orua morozoit Auryan-Anpu
H3yyaA CBE€UYEHHE YPAHOBbBIX KBacCUOB — CHABHO (Qocdope-
cuupymomero BemectBa. Ony6AMKOBaA HECKOADKO HHTEpe-
cHbiX pabor.

B 1889 roay Amuryana-Aupu Bexxepeas (1852—1908)
usbparu urenom [lapuxckoi akagemuu nayk. [locae cmeptu
OTIIa OH 3aHAA, MO TPAAMIHH, ETO JOAKHOCTb B €CTECTBEHHO-
HCTOpHUYECKOM My3see. A ceMb AeT CNyCTs MPOH30WAO CO6bI-
THe, BIHCABIIEE €r0 UMsl B HCTOPUIO (DUBHKH.

Ouaunaxant, B ausape 1896 roaza, spigaromwuiica §paHuys-
ckuit MaTeMaTHK M (u3suk [lyankape 3HAKOMHA CBOMX KOA-
A€r MO aKaJeMHH C Pe3yAbTATaMH HOBOro OTKPbITHA Penrt-
resa — X-ayuamu. OHU He TOABKO NPOXOAHUAH YeEPES AlOGDIE



nperpaabl U 3aCBEYHBAAH (POTONAACTHHKH, OHH 3aCTaBAAAH
cBeTHTbCA (ocopecuupyromue pemectsa. Oanako Hopble
AYYH He ABASIAHCb Ay4YaMH OGbIYHOTrO CBETa, MOTOMY YTO OHH
He MPEAOMASIAHMCh MPU3MAaMH M He OTParKAAHCh OT 3epKaA.
Uro :xe onu coboii npeacraasau? Cam Pentren npupoay
AydyeH O6bSICHHUTb HE MOT.

[Tocre yaaunoro aoknraza Ilyankape u Bekkepeab sazep-
»KAAHCh B TOCTHHOM, 06CY24as SBAEHHS, CONPOBOKAAIOLLIHE
X-ayun. O6a yuenbix cumnatusuposaru apyr apyry. Ilyan-
Kape 6bIA y6ex<ZeHHbIM TeopeTHKOM, bekkepeab — He MeHee
y6exsaennbimM sxcnepumentatopom. Mx nytu nukoraa e me-
peceKaAlcb B HayKe.

— MWrak, Tauncteennbie AYUYH BbI3bIBAIOT (pochopecueH-
uuto, — pasmbimasa [lyankape, — a He MoxkeT AK 6bITb 06-
paTtHoro siBAenus? He usayuaror au camu pocdopecunpyto-
IIMe BELIECTBA MKC-AyYeH?..

Arw6onbiTHas MbicAb mepepocia B runotesy. Hayunbiit
aBropuret | lyankape 6bia aoctaTouno seauk. M nposepurn
OMBITHBIM MYTEM €ro MPEANOAOKEHHE C LEABIO MOATBEPHAE-
HHMA — 3aZaya BecbMa IOYETHas.

[lepebiit pesyAbTaT nosiBHACS 6YKBAaAbHO Yepes HECKOAb-
ko aueil. B geBpare ogun M3 yueHDbIX, CAYWABIIMX AOKAAZL
Ilyankape, Lllapab Amnpu, npeacrasur B [lapuaxckyro aka-
IEeMHIO 3aMHMCKY C HU3AOKEHHEM OMNbBITOB, MOJATBEPKAABLIHX
runotesy umenuroro koarerd. [lpodeccop Anpu saBepnya
(OTOMAACTHHKY B 4epHYIO GyMary, MOAOKHA Ha Hee KYCOK
CepHHCTOro UHHKaA, (ocpopecuHpyomero npu ob6AYy4YeHHH
€ro CBETOM, U BbICTABHA BCE HA COAHLUE.

Ecan B notoke (PpocopecueHUHH HMMETCsA X-AyuH, oHH
npoiayT ckBO3b 6yMary M 3acBeTSAT MAACTHHKY. |ak oHO M
cayuurocb! Temuble nsaTha Ha nposBAeHHOH (oTOMAACTHH-
K€ SABHO YKasblBaAH MeECTO, I'Z€ A€KaA CEPHHCTbIH LHHK.

3aTem mpHmAO elle OAHO COOBLIEHHE O TAaKHX K€ OMbI-
tax. Ho Tenepb yxe He ¢ cepuHcTbIM LHHKOM, a ¢ CEpHUCTBIM
karburem. M cnoBa goronracTunka nortemuena.

[Mpogpeccop xumunm Ayn Tpoct, nosropusmMii onbITHI
CBOMX KOAAEr, AMKOBaA. Beap ux pesyabraTbl o3sHawaAH, 4TO
MO?KHO OTKAa3aTbCsl OT CTEKASHHBIX 6AAAOHOB, TaK HasblBae-
mbix Tpy6ok Kpykca, ars noaryuenus X-ayueit. Oun coaep-
?KaAHCb B OOBIKHOBEHHbIX (POCPOpPECUHPYIOIIHX BeLlecTBax,
BO36YKJEHHbIX COAHLIEM...

B nauvare nosoro 1896 roza npumao noareepxaenue
PE3YABTATOB, AOCTHTHYTBIX ()PaHLY3CKUMH HCCAEAOBATEAS-
MH, U3 AHraum...

A urto xe mcpe Bekkepean?..

[Tocae pasrosopa c Ilyankape mpodeccop amocrar us
mKa)a HECKOABKO KPHCTAaAAOB YpPaHOBBIX KBacLOB, H3yde-
HHEM KOTOPbIX OH 3aHHMAACs B IOHOCTH. AKKYPaTHO YAOKHA
UX Ha (OTOMAACTHHKY, 3aBEPHYTYIO B ABa CAOSl 4epHOH 6y-
maru. M Toxe BbicTaBuA Bce BMecTe Ha coanue. [Torom npo-
ABHA TAACTHHKY M OTMETHA, YTO OHAa CAerka MOTEMHeAa.

Ho moxxeT 6biTb, poTomaTepHar 6bIA Hez06pOKaUECTBEH-
ubiit. Kak otanunTn XOPOLIO H3BECTHYIO BceM ¢oTorpagdam
CepYIO BYaAb OT CA€AOB X-Ayuei?

A. Bexxepear —
nepsooTKpbuIBATEND
PaAUOAKTUBHOCTU.
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A. Bekkepeav
8 csocii naboparopuu.

M on npuXoAUT K MBICAH NOACYHYTb MOJ KPUCTAAABI
KBACIOB KAKYIO-HH6YAb METAAAHYECKYIO TAACTHHKY, He
npospaunylo aAs Ayueit Pentrena.

PesyabTaTbl OKasaAHch NpocTo Beaukorenubimu. Ha ue-
raTMBe OH YBHJEA YETKMH CHAYST KeAe3KH. BHAuUT, NPaB
[Myauxape! Ypanosas corb moa aeHicTBHEM COAHEUHBIX AY-
yed B MOTOKE docopecueHUHH HCIMyCKaeT X-AyuH. Ocra-
BAaAOCh TOABKO MPHCOEJHHHTb CBOH roAOC K rOAOCAM oOmepe-
JAMBIIHX €ro KOAAEr M mosapaBuTb [lyankape c 6aecTsium
MoATBEPKAEHUEM €rO THIOTESbI.

Ho Amnryan-Anpu Bekkepeab 6bIA HacTOAIHM yueHbIM:
OCTOPOKHBIM, HETOPOMAMBBIM H AOCTaTOUHO MeAaHTHUHDIM.



M noTtomy, mpe:xae ueM BO3BECTHTb O CBOHX pe3yAbTaTax,
OH TNpeAroyYeA MOCTaBUTb €lle CEPHI0O KOHTPOABHBIX OMBITOB.

YBbl, Ha creayrowMil ZeHb C paHHEro yTpa MapHKCKOe
He60 OKa3aAOCh 3aTAHYTO TydaMH. A 6e3 COAHEUHOro cBeTa
ypaHOBbIe KBacIlbl He (pochopecHpoBaAH. SHaYHUT, HE MOTAO
B HHX BOSHHMKHYTb M X-Ayuell. MoxHo ce6e mpeacTaBuTb,
C KaKoM ZocaZlod CMOTpeA Y4YeHbIH Ha TO, KaK AabGopaHT
y6upaeT cHOBa B ILIKa() MPHrOTOBA€HHble (POTOMAACTHHKH,
y»e 3aBepHYTble B CBETOHENPOHHIaeMyIo 6yMary, H 3eAeHO-
BaTble KPHUCTAAABI YyPaHOBOH COAH.

OcraBaroch HabpaTbcst TepleHHs M #AaTb. (iAaTb COAH-
ua... Hakonen 1 mapra 1896 rosa ne6o naa Ilapuxem mpo-
scHHAOCh. DekkepeAb mMocnmemiMA B Aa60pPaTOPHIO, OTKPBIA
mkad u... OctanoBuAca B pasaymbe. [lractunku u ypa-
HOBasi COAb ABa AHs MpoAexaiH B mkady. Dyaer am skcre-
PHMEHT JZOCTAaTOYHO YHCTBIM, €CAH cefiuac BOCHOAb30BATbCS
umu? HMam Ayume B3aTh cBexue orTomaTepuaibr?

[ne-To B MoacosHaHHM OH He BEPHA B TO, YTO X-AyuH
TaK 2K€CTKO CBsi3aHbl C sIBA€HHEM (QPOCPOpPECLEHLIHH, TEM
caMbIM SIBA€HHEM, KOTOPOe BOT yxke TpeTbe MoKoAeHHe Dek-
KepeAell BHMMaTeAbHO H3yyaeT CO BCeX CTOPOH.

Ha Bcakuit caywait oH pemaeT NposiBUTb MAACTHHKH,
yTo6bl y6eAHTbCA B TOM, UYTO OHHM CBeziHe M He 3acBeueH-
uote. Ho uto ato? Ha mokpom HeraTuse BHaHBI ueTkHe cH-
AYSTbl KPHCTAAAOB...

Kak e Tak: ypaHOBas cOAb coAHIIEM He o6AyuaAach,
a X-Ayun us Hee mau? Jla moaHo, Te AM 3TO AyuH, 4TO
OTKPBIA yBazkaemblit repp Pentren?..

Jlpysbs u KOAAETH OTTOBapHBAAH €ro OT MOAOGHBIX MbIC-
Aeit. Bo-nepsnix, Ilyankape — aBTopuTeT, BO-BTOPBIX, He-
CKOABKO 4YeAOBeK MOATBEPAHMAH k€, YTO TNPH OGAYUYEHHH
COAHLIEM M CEPHHCTbIH LHMHK M CEPHHCTBbIH KaAbUHMH AalOT
X-Ayun...

Bekkepeab ne caaBaaca. Ot coreit ypaHa oH mepemien
K YHCTOMY MeTaAAHdeckoMy ypaHy. M ormeTna, uTo appext
HCMyCKaHHA Ayueill YCHAHACA.

Bbr 3ameTHAH: «3deKT HCyckaHHs Ayueit», a He X-Ay-
ueit. [Ipogeccop DBekkeperp 6bIA y2e MOUYTH NMOAHOCTDBIO
yBepeH, UYTO OTKPbIA HOBbIl BHJA HM3AYUYEHHs, NPHCYLIHH
TOABKO ypaHy M He 3aBHCSIUHHA OT COAHEYHOro CBeTa.

KaK 25€ ONBbITbI C CYAb()HZAMH IMHKA H KaAbIHA?..
BekkepeAb oTBeuar KOpoTKo: «IJKCHepHMEHT 6bIA MOCTaB-
AeH HeuncTo». OH OTKPBIA HOBble AyYM, KOTOPble H3AyYaeT
ypaH, H MOTOMY Ha3blBaeT HX «ypPaHOBbIMH».

ak ke oTHeccs llyankape kK Apyry, NOXopOHHBLIEMY
ero runotesy? Bor Bam npumep Hacrosueit HayuHO# 06beK-
tuHocTu. Ha sacezanuu [lapumxckoit akazemun Hayk, koraa
06 oTKpbITUH Dekkepeass He 6bIAO CKa3aHO AOCTATOUHO yBa-
xuTeAbHO, |lyaHkape Bctaa m mpousHec 6AecTauwiyo peub
B 3allUTy CBOEro JApyra, CKasaB, 4YTO CBOMM OTKPbITHEM
Bekkepeab «z06aBHA HOBble AYYH K CAaBe CBoeil Hay4HOH
AMHACTHH». DTO 6BIAO XOPOIIO H OUYeHb BOBPEMs CKa3aHO.

Ayuamun Dekkepeass samnTepecoBaAMch yyeHble BO BCeM
mupe. Uro onu coboit mpeacraBasAm?
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HOBBIE
NCTOYHHUKN
N3JTYYEHUA

Co BpeMeHeM BBIACHHAOCh, YTO OHH IMPOXOAAT uepes
60ree TOACTbIE Mperpaabl, yeM Ayuu Penrrena, yto ux mpo-
HHMKalolas CHOoCO6HOCTb He 3aBHCHT HH OT TeMIlepaTypbl, HH
oT ocBemeHusa. Vix uHTeHCHBHOCTbL He MeHsAachb CO BpeMe-
Hem. B o6mem, aTo 6b1AM, KoHeuHo, ApyrHe Ayuu. Ho uto
OHU cO6OH MpeACTaBASIAH, 3TOTO HUKTO He 3HaA. Bpoae 6bl,
M3 ypaHa M ero CoeAMHEeHHUH BbIA€TaAH KaKHe-TO 3aPAAbl HAH
3aps2KeHHble YaCTHLBI, HO OTKY/Za OHH MOTAH 6paTbCa?

[lpexae Bcero, KoHeuHO, CAeZOBAAO MOMCKATb, HET AH Y
NPUPOADbI €lle M APYIMX IAEMEHTOB, CMOCOGHBIX K TaKOMYy
»Ke AY4YeMCIyCKaHMIO. 3aHATbCS MoAO6GHbIM mNouckoM Dek-
KepeAb TPeAAONKHA MoAozomy npodeccopy [lbepy Kiopw,
KOTOPBIH 4YacCTEeHbKO 3aXOAMA K Hemy B AabopaTopuio. Ho
0CO6eHHO TpeAAOkkeHHEM MCbe DeKkkepeAss 3aMHTepecoBa-
Aach keHa Kropu — moAbckas cTyZeHTKa, TOABKO YTO OKOH-
uyuBmas B [lapuske HHCTHTYT M NozbicKMBaBlIas cebe TeMy
AAA LHCCEPTALHH.

Bropbim BonpocoM, u, noxkaAyH, raaBHbiM, 6biaa Heo6Xxo-
AUMOCTb MOHSTb: OTKyZa 6epeTCs 9HePrus, BblpbliBaroLIas
3apsKeHHble YaCTHLbI HOBbIX Ay4Yell U3 aTOMOB DAeMEHTOB?

OTKpbiTHE CaMONPOHU3BOABHOIO M3AYYEHHS ypaHa CTaAo
eABa AM He FAaBHOH ceHcauuedl cBoero Bpemenu. C Hero
HauaAacb HOBasi OTPaCAb (PU3HKH, C HErO Ha4aACS PeUIMTEAb-
HbIH MITypM (PUSMKAaMHM XMMHYeCKOH TBepAbIHH aToMa.

B 1897 roay B aabopatopusx Ilapuackoro uucTHTyTa
(PU3BMKHM YaCTO MONKHO 6BIAO BHAETb MOAOAYIO MHAOBHJHYIO
EHIIHHY, ¢ 03a60YeHHBIM BMJOM 3aHMMAaBLIYIOCS pasHO-
06pa3HbIMH 3KcnepuMeHTaMu. IDTo 6biaa Mapus Ckaozos-
ckas. Brnpouem, B onucpiBaemoe HaMu BpeMs OHa Yyike
3aKOHYMAA Kypc O6yueHHs, BblIIAa 3aMy2 3a H3BECTHOTO
¢usuxa [lbepa Kiopu, paboraBuiero B Tom ke uHCTHTYTe,
M TOTOBHAACbh NMHCAaTb AHCCepTallMio. |eMoil MccAezoBaHHs
oHa Bbibpara Ayuu Dekkepeas. Ee myxx, onbiTHBIE akcme-
PHMEHTATOp, XOPOIIO 3HAKOMbIH C ABAEHHSAMM B KPHCTaA-
AaxX, MOT CyIIeCTBEHHO NOMoOYb B paboTe C COASIMH ypaHa.
Ja Ibep u He Bospaxar. OH AIOGHA CBOIO MOAOAYIO KeHY,
U BbiOpaHHas €0 TeMa He Obiaa yy:KJa €ro Hay4yHbIM HH-
TepecaMm.

Ilpexae Bcero cynpyru Kiopu ycranoBuAM, uTO HHTeH-
CHBHOCTb HM3AYYeHHs COAeH ypaHa 3aBHCHT TOABKO OT Ko-
AHYeCTBa dAEMEHTa, HaXOZASILErocs B COeAMHEHHH. SHauuT,
5TO CBOHCTBO CaMOTro dAeMeHTa ypaHa. A MozxkeT 6bITh, Aaxe
M ero aTOMOB...

3arteM MoAoAble PUBHKM PELIMAM H3MEPHTb CPaBHHUTEAD-
HYI0O PaZAMOAaKTHBHOCTb PAa3AHUYHBIX YPaHOBBIX COeJHHEeHHH.
JAs aToro crezoBaro ckoHCTpyHpoBaTb mpu60p...

BoT oH: aBa BOCBMHCAHTHMETPOBBIX MeTaAAMYECKHX
AWCKa, pa3sjeAeHHble PACCTOAHMEM B TPH CaHTHMeTpa, 6a-
tapesa Ha 600 BoAbT M uyBCTBHUTeAbHbBIH raibsanometp. Ha



HHKHHH AucK [lbep MOAOKHMA TOHEHBKYIO MAACTHHKY H3
MeTaAAHueckoro ypana. CTpeAka raAbBaHOMETpa APOTHYAQ,
HO cKopo ocTaHoBuAach. «2,3- 107'" A», — sanucara Ma-
pusi ToKasaHuA Tnpu6Gopa. lemepb cAeOBaAO NOBTOPHTD
OMBIT C APYrHM COeJAMHeHHeM ypaHa. B rabopaTopuu 6biAm

o6pasubl ypaHoBoH pyabl, npucAanHod us Hoaxumcraas.
HasbiBarach oHa ypaHOBo#l CMOAKOH, CMOAsTHOH o6MaHKOH
HAM HaCTypaHOM. | pH pa3HbIX Ha3BaHHsSl OZHOTO H TOTO K€
MHHepaAa, CoAeprallero 3aBeTHbit saemeHT. [ lonsaTHo, uTo
H Mapna H l_lbep AKAAAH OT PyAbl MeHbllero ageKTa, yeM
OT uHcTOro ypaHa. Ilbep MPHUroToBHA cMech, HaHec ee POB-
HbIM CAOEM Ha HHKHMH AHCK npubopa, u Mapus npuroroBu-
Aach 3anucaTb Tok... Ho urto ato? Crpeaka raabBaHOMeT-
pa MokasblBaeT BEAHYHHY BUeTBepo GOAbIIyIO, YeM B Tpe-
aviaymem onbite! [louemy?..

Cynpyrn Kiopu npuxoasat k BbiBoay, UTo B NpPHPOAHOM
MHHepaAe MPHUCYTCTBYeT KaKoe-TO BellleCTBO, ropaszo 6oAree
paaHoaKTHBHOe, yeM ypaH. Hauaracp rurautckas, kxpomot-
AMBas, 4aCTO BOBCe He HayyHas, a MPOCTO (PHBHYECKH Tsie-
Aas W rpsasHas pabota no nepepaboTke B Aa60paTOPHBIX yC-
AOBHMAX TbICAYH KHAOTPAMMOB ypPaHOBOH pPYAbl.

Ckopo BbIACHHAOCH, YTO, MO-BHAHMMOMY, peub AOAKHA
HATH He 06 OZJHOM H3AyualollleM He3HaKoMle, a 10 MeHbIleH
Mepe O ABYX...

B wurore 1898 roaa, caeraB ouenp croxHbIH aHaAM3
ypanoBoit cmoaku, Mapusa Ckroazosckasn-Kropu Bbizernra
NPOAYKT, WHTEHCHBHOCTb HM3AyUYeHHs KOTOPOTO B YeTbIpe-
cTa pas NpeBblllaAa paaHoaKTHBHOCTb ypana. OHa HasBaAa
ero noAoHueM B uecTb cBoell poauubl — [loabmu. [lpaBaa,
MOAYYHTb YHMCTbIH MoAoHHMH cynpyram Kropu He yzaroch.

Mapus u ITvep Kropu—
nepsooTKpbLIEATEAU PAZUA—
8 csoeii na6oparopuu.
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U neckoabko AeT ero cymecTsoBaHMe OCHapHBaAOCbH pas-
AHYHBIMH €CTeCTBOMCIbITATEASMH.

Bbiaerenue BTOporo paaHoaKTHBHOTO >AeMeHTa OKasa-
AOCb TpolLe.

B xonue aexabps Toro ke roza oHu coobmurn B Axaze-
MHIO HayK o 3aBeplieHHH pa6oTbi. ONBITbI HO3BOASIAH «yBe-
PEHHO TOBOPHTb, YTO PaAHOAKTHBHOE BEIECTBO COZEPIKHUT
HOBDbIH 3AEMEHT, KOTOPOMY Mbl ?K€AaeM AaTb Ha3BaHHe «pa-
aunit», — nucarn Mapus u Ilbep Kropu. PaamoaxTusroctn
HOBOTO dAeMeHTa 6blAa MPHMEPHO B MHAAMOH pa3 CHAbHee,
yeM y ypaHa.

PACCKA3BIBAIOT, umo odnaxcdvr Ilvepy Kiopu das owepednozo onvima nonadobuaace noeas nopyus
padus. Kpynunku paduesoii coau, dobvimvie ¢ Goavwum mpyoom, aexmain, 3anasHible 6 CMEKAAHHbIE
amnyavt, 6 sabopamoprom wrafy. Beinyme npenapam, ombume Konwuk amnyavt — munymmoe dero. Yue-
Kbl He pa3 Yace npoussodua smy onepayuio. On nodnec Hoxe k cmekay, npumepuica... Ho kax moavko aessue
KOCHY.A0Cb cmekaa, pa3daaca caabuii mpeck. Om amnyabl K HOWY RPOCKOUUAA KP Han
a 6 ckaanke obpasosanact mpewuna U Kporomnas OblpoukKa.

Haeeproe, 6 haute 6pems amo asaenue He npueaexao 6vt k cebe enumanus. Mol cavwkom npuesikau K mo-
My, wmo mpewam u cmpeasmiom uckpemu Opioxku u pybawku u3 cunmemuueckoii mrkanu, odesna u
wybsl. B 6030yxe Keapmup, evicyurenHoM naposvim omonaenuem, 3aexkmpu3syemcs 6ymaza u npovue ou-
aaexmpuru. Ho mozda ece 6viao unave. Kpome mozo, llvep Kiopu 6bia nacmoswum yuernsin — ueaoséexon,
048 Komopozo a000e HeobBACHUMOE ABaenUe co3dasano ycaosus duckomgpopma, dyuwesnozo neydodbcmea.
Taxr npodoasarocs 0bbinro do mex nop, noka or ne nonumar cymu aesenusn. O0naxo obsacrums, novemy
3a 6pems TPAHEHUR € AMRYAAT ¢ padueeoli coabl0 HAKORUAUCh daekmpuieckue 3apadvt, Kopu ne cmoe...

(o

Mo:xHo cMeAro ckasaTb, 4To 6e3 OTKPBITHA paiusi 6OAb-
masi 4aCThb AaAbHeHIHX PabOT MO HCCAEZOBAaHHUIO SIBAEHHs
PaZHOaKTHBHOCTH U CTPOEHHs aToMa 6biaa 6b1 NPOCTO HEBO3-
mozkHa. Des Hero He moAyumA 6bl Ham Bek Ha3BaHHS aTOMHO-
ro BeKa.

[Tosxe, xoraa ceolicTBa Ayueil, HCHycKaeMbIX pazueM,
6bian usyuennl, Mapus Kiopu nucara: «PaboTbi, caeran-
Hble B TO BpeMsi HAMH H HeKOTOPbIMH JPYTHMH yUYEHDBIMH...
IOKa3blBaAH, YTO TH AYYHM TMPHUHAZAEkKAT K TPeM pa3AHy-
HbIM KaTeropusam. Paauit ucnyckaeT noTok 4acTHiL, o6Aazaro-
KX GOABIIMMH CKOPOCTSIMH; HEKOTOPbIE H3 HHX MMEIOT MO-
AOKHTEAbHBIN 3apsiZi U 06pa3ylOT arb(a-Ayuu; Apyrue obAa-
JalOT OTPUUATEAbBHBIM 3apAA0OM H 06pa3yIOT 6eTa-AyuH. JTH
ZBe TPyNnbl MPH CBOEM I[OAETE€ OTKAOHSIOTCS MAarHHTOM.
Tperbsa rpynna cocTouT U3 ramma-Ayuei, HeUyBCTBHTE AbHbBIX
K AeHCTBHMIO MarHHTa H, KaK Telepb H3BECTHO, SIBASIOLLUXCS
H3Ay4YeHHEM, CXOAHbIM CO CBETOM H PEHTTeHOBCKHMH AY-
YaMH».

A o6razarM pPaAMOAKTHBHOCTbIO JAeHCTBHTEAbHO He-
CKOABKO 9AeMeHTOB H3 Tabauubl Menaereesa. dTo 6biAn cTa-
peHINHA PaZHOaKTHBHOrO poJa ypaH, 3aTeM TOPHH, paAui
H NOAOHMH, OTKpbIThie cynpyramu KropH, u eme oaun sae-
MEHT — aKTHHHH.

Ayuu u ceser—camoe temmoe
MecTo 8 ¢pusuke.



Kapenaumexas ara6opatopus Kem6puarxckoro yuusep-
CHTeTa pacHoAaraAacb B TPEX3Ta:KHOM 3JaHHUH, MOCTPOEH-
HOM B CTHAe aHTAMHCKOH roTuku. B konue mpomaoro Beka
€ro JOBOAbBHO Aerko 6bIAO OTAHYHUTb OT 6oAee CTapbiX NO-
CTpoek ZAPYyrux KoAreaxxei. KaBenaumickas rabopaTopus
6bina opranusoBaHa Bcero Aumb B 1874 roay.

IlecTbaecsT ¢ AMHIHMM AeT CNyCTS TMOCAe CMepTH | eH-
pu Kapenguma (1731—1810), sbraaromerocs yueHoro,
KOTOPOTO ellle MPH KH3HM HasbiBaau «HbroToHom coBpe-
MeHHOH XMMHM», HACA€AHHKH pPEIIHAH yBeKOBEUHTb ero mna-
maTtb. OHH NepesaAn oCTaBllieeCsi COCTOSIHME Ha CO3JZaHHe
Aa6opaTOPUH, HOCAILEeH HMSA YUEHOTO, y:e OCHOBaTeAbHO
noz3abbITOro CooTeueCTBEHHHUKaMH. Brpouem, BuHa B ToM
BO MHOFOM AOKHAacb Ha camoro Kapenauma...

[Fenpu Kapenaum poaurca 8 Huuue B apucrokpartuue-
CKOlt ceMbe, COCTOsIe#t B POACTBE C CaMbIMH CTapHHHBIMH
pamuruamu Aunraumu. Eume B zeTcTBe oH uacTo HabArozar
3a OMBITAMH OTLA, KOTOPbIH, M0 MOZE CBOEr0 BpeMeHH, YBAe-
KaAcs u3ydeHMeM MeTeopororud. |enpu Kasenaum mno-
AYUHA Xopollee o6pa3oBaHHe, HO, 6yAyYH BTOPbIM CbIHOM,
He yHacAeZoBaA 60raTCTB OoTLa M AOA2eH 6bIA JOBOAbCTBO-
BaTbCA JAOCTATOYHO CKPOMHBIM COCTOSTHHEM.

C paHHHMX AeT OH CTpPacTHO 3aHHMMaAcs Haykoit. Hearo-
AMMBIR MO XapaKTepy, OH 3aMKHYACS B CBOeM MHpe, Mopa-
Aas OKPYKaIOIIHMX YyZaKoBaTOCTbIO YaCTHOH »ku3HH. Ka-
seHaum uaberar Arogeit. Jaxe ¢ gomMamHMMH OH NpeAnouu-
TaA He BCTPEYATbCS M, YTOObI He TepPATb HAaNpPaCHO BPeMEHH,

I''TABA
HTECTAA

JUKR-T3KA TOMCOH —
MNPO®ECCOP
KABEHIUNIICKON
JIABOPATOPUN
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Ax. Ax. Tomcon—
npogeccop Kasenauwckoii
naboparopuu.

ob6bsicuarca snHakamu. OH 3ampeman npucAyre mMoKasbi-
BaTbCS €My Ha FAasa H B MOAHOM OJHHOYeCTBe paboTaA B
cBoeM KabuHeTe M JomaliHel AabopaTopun. B copok aBa
roja OH MOAYYHMA OTPOMHOE HACAEACTBO, HO He H3MEHHA
CKPOMHOTO 06pasa KHM3HH, a AHIIb PACHIHPUA HCCAEAOBaHHS,
Tpe6oBaBIlIHe 3HAYHTEAbHDBIX CPEACTB.

Kasenaum caeran uerblt psaa  npekpacHbix pa6orT,
H3yyash CBOHCTBa ra3oB: ONpeJeAMA MNPHPOAY BOAOPOZAA,
NOATBEPAHA, 4YTO aTMOC(EpPHbIE BO3AYX TNpPeACTaBASET
cMech KHCAOPOZAa H a30Ta, OMNpeJeAMA COCTaB BOAbL. 3a
paboThI M0 HCCAEAOBAHUIO FAa30B €ro CIpaBeAHBO Ha3bIBaAH
OJHUM M3 «OTUOB MHeBMaTHueCKOH Xxumuu». MHoro saHH-
MaAcsl OH M BOTpocaMH aAekTpuuecTBa. K coxarenuro, 60Ab-
mwHHCTBO cBouX paboT Kapenaum ne ny6imkoBaA, M OHH
JOATHE TOZbl MPOAEKaAH B BUAE pyKonmHceH B 6uGAHOTEKe
Kem6puaxckoro yuueepcutera. JNumb uepes cTo AeT,
uszanuble [MakCBeAAOM, OHH CTaAM JOCTYMHBI YYEHbIM.
M roraa okasaroch, uTo MHOTHe 3aMeyaTeAbHble OTKPbITHS
HeZlaBHHX AeT GbIAH B CBOe BPeMsl MPeABOCXMILEHbl STHM
YyAHUBHTEADHbIM 3aTBOPHHKOM.

[lepsbiMm aupextTopom Kapenaumckoit ra6opatopuu cTar
Maxkcsear. MakcBeara Ha 5TOH ZOAKHOCTH CMEHHA ApPY-
roit yuenntit — /aon Yuanam Crper, ussecTHbiit B HCTOPUH
Haykn 6oAbiie kak Aopa Paneit. Ero nayunbie unrepecoi
6bIAHM Tak OGIIMPHBI, a yCNeXH TaK BEAHKH, YTO yxe B TpH-
AuaTh AeT OH 6bIA 3a HHX YAOCTOEH 3BaHHMA AOpAa M CTaA
TpeTbum 6apoHom Pareem, uan Paiiam, ecau npuzepxu-
BaTbCSl aHFAHMHCKOrO MPOH3HOLIEHHSI.

[Ipo6biB MATb AeT B AOA2KHOCTH mMpodeccopa M AHPEK-
tTopa KaBenaumckoit ra6opatopun, Parelt nosar B orcras-
ky. [lpu aTom on cam HasBaA MM yerOBeKa, KOTOPOTO OH
xoTeA 6bl BUZeTb Ha cBoeM MecTe. JTo 6biA [xozed Jxon
Tomcon (1856—1940) — aBaanaTHBOCBMHAETHHH BBIMYCK-
uuk Kem6puarckoro yHusepcuTera.

Tomcon 6bIA oaep:HM 3SKCMepHMEHTAAbHOH (QH3HKOM.
OuzepxuM B AyullleM CMbICAe 3TOro cAoBa. HeyTomumbrit
B paboTe, OH HACTOABKO HPHBBIK CaMOCTOSITEAbHO JAOOH-
BaTbCsl MOCTABAEHHOH LEAH, YTO 3Able SI3bIKH MOroBapHBa-
AM O €ro MOAHOM INpeHe6pexseHHH K aBTOPHUTeTaM. YBeps-
AM, UTO OH MpPeANOYUTaA CAMOCTOATEAbHO MPOAYMBIBATb AIO-
6ble He3HaKOMble eMy BOMPOCHI HAyYHOTO XapaKTepa, BMECTO
TOro yTo6bi 06pPaTHTbCA K KHHraM H TOTOBBIM TEOPHUSAM.
Bnpouem, kak M BO BCSIKOM aHeKAOTe, TYT ObIAO SIBHOE
npeyBeAHUYEHHE...

Jrs camoro Tomcona ero HasHauenHe 6bIAO HeO2HAAH-
HocTblo. B Te roza B Kem6puaxe 6biro HeMaro xopommx
¢usukoB, nouemy e Psrell ykasaA HMeHHO Ha Hero?..
Oganaxko AArs Takoro Bbibopa y CTaporo gupekTopa AabopaTo-
puM 6GbIAM HeMaAble OCHOBaHHSI.

Bce, kTo 6Am3k0 3HaA ToMcoHa, eZMHOAYIIHO OTMeua-
AM €ro HeM3MeHHY!0 6Aaro:eAaTeAbHOCTb H MPHUATHYIO Ma-
Hepy o6lleHMsA, COYeTaBUIYIOCA C MPHHUMNHaAbHOCTbIO. [ loa-
K€ yueHMKH BCIIOMHMHAAH, YTO HX PYKOBOJAHTEAb AIOGHA IO-
BTOpATb cAroBa MakcBeAra O TOM, YTO HHKOTZa He CAeZyeT
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PACCKA3BIBAIOT, umo, kozda odunr u3 amepuranckux gusuroe, cmaxuposasuuzca ¢ Kasenduuwcrkoii
aabopamopuu, y3nas 06 IMoOM HAIHALERUU, OK Ym Ke cobpan ceou noxcumku. « Beccmbicaenno pabomams
nod navarom npogeccope, Komoputii 6cezo na 06a 200a cmapwe mebal..» — 3an6ur on, omnaviéas na podu-
RyY... Ymo m, y nezo enepedu Gvrao MHO20 6pemMeHu, wMoDObL nONcaremMb O CGOEl NOCREeWHOCmU.

OTroBapuBaTh 4YeAOBeKa MOCTABUTb 3aAyMaHHbIH HM 3KCIle-
pumenT. Jlaxe ecAn OH He HailzeT TOro, YTO HILET, OH MOKET
OTKPBITb HEYTO HHOE U BBIHECTH AAsl cebst 60Ablie MOAb3DI,
YeM M3 ThICSIYM JHUCKYCCHH.

Tak yxuBaruch B 3TOM ueAroBeke CTOAb pasHble CBOH-
CTBa, KaK CaMOCTOSITEABHOCTb COGCTBEHHBIX CYMKMAEHHH H
raybokoe yBaxeHHe K MHEHHMIO y4YeHHMKAa, COTPYJAHHKA HAH
koareru. M moxmer 6biTh, MMeHHO 3TH KauecTBa obecreyH-
AM eMy yclex B AOAKHOCTH pykoBoauTers «Kasenauma».

Ha uosniit noct Tomcon npumea, umes ony6iuxoBaH-
Hble paboTpl, ybexAeHHe B €eAHHCTBe MaTepHaAbHOro MHpa
M MHOKeCTBO NAaHOB Ha 6yaywee. I ero mepsbie ycnexm
cnoco6cTBoBaAM aBTOpuTeTy KaBenamuuicko#t rab6opaTopHH.

Cxopo saecp cobparach rpynna MOAOAbIX AlojeH, MPH-
eXaBIIMX U3 CaMblX pa3sHbIX CTpaH. Bce oHM oaHMHaKOBO rope-
AM DHTY3Ha3MOM H roToBbl ObIAH Ha AlOOble 2kepTBbl palH
naykn. O6pasoBarach WIKOAA, HACTOSILHA Hay4YHBIH KOA-
AeKTHB Al0Zel, 06beAMHEHHBIX OGIIHOCTPIO LeAeH U MeTo-
OB, C MHPOBbIM aBTOPHUTETOM BO TAaBe.

3aBepuias B KOHUe KH3HM KHHTY CBOHX BOCIIOMHHAaHHIi,
Tomcon nepeuncasieT cpeau cBoux 6bIBIIMX AOKTOPAHTOB
27 urenoB Kopoaresckoro o6mectsa, 80 mnpodpeccopos,
ycnemHo paboTaromux B 13 crpanax. PesyabTaT momctuHe
6AeCTsALHH.

[lporpamma uccaesoBanmit Tomcona 6bira HIHPOKOR:
BOMPOCH! NMPOXO:KMAEHHST DAEKTPUUECKOr0 TOKAa 4Yepes rasbl,
SAEKTPOHHAsi TEOPHUS METAAAOB, HCCAeZAOBaHHE MPHPOAbDI
pPasAMYHOrO Poja AydeH...

BasBmuch 3a MccAeZOoBaHHMEe KaTOAHbIX Aydedl, TomcoH
fnpexile BCErO PELIHA MPOBEPHUTb, AOCTATOYHO AH TLIATEAb-
HO GbIAM MOCTaBAEHBI OMbITbl €r0 MpPeAllleCTBEHHUKAMH, A0~
6HUBIIMMHCS OTKAOHEHHMS AydeH BSAeKTPHUECKHMH MOASIMH.
On 3aaymbiBaeT MOBTOPHBIH SKCIEPUMEHT, KOHCTPYHPYET
AAsl HEro cHelHaAbHYIO amnmapaTypy, CA€AMT caM 3a TiLa-
TEABHOCTbIO HCIIOAHEHMS 3aKa3a, H OKHAAeMblil pesyAb-
TaT — HaAuLO. B Tpy6ke, ckoHcTpyupoBauHO# TomcoHoMm,
KaTOJHble AYYH MOCAYIIHO MPUTATHBAAHCH K MOAOKHTEAbHO
3apskeHHOH MAACTHHKE M SIBHO OTTaAKHBAaAMCb OT OTpHUA-
TeAbHOi. 10 ecThb BeAM cebs Tak, Kak M IOAAraAoCb MOTO-
Ky GbICTPOAETAILHX KPOIIEYHbIX KOPMYCKYA, 3aps2keHHBIX
OTpHLATEeAbHbIM 3AeKTpuuecTBoM. |lpeBocxoambiit pesyAb-
tatr! OH Mor 6e3yCAOBHO TMOAO:KMTb KOHel BCEM CIOpaM

ATOM — 3TO

TAK KE IMIPOCTO,
KAK IYAUHT

C N3IOMOM
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o npupoze katoaubix Aydeir. Ho Tomcon e cuurar csoe uc-
caezoBanue 3akoHueHHbiM. OnpeseArMB npupoay Ayuedl Ka-
YeCTBEHHO, OH XOTeA JaTb TOYHOE KOAHUYECTBEHHOE ONpeze-
A€HHEe M COCTaBASIIOLIUM HMX KOPMYCKYAaM.

OkxkpbiAeHHDIH MEPBbIM YCIEXOM, OH CKOHCTPYHPOBaA HO-
Bylo TPy6Ky: KaTOA, YCKOPSIOILHE DAEKTPOAbI B BHAE KOAe-
YeK M NMAAaCTHHKH, Ha KOTOpble MOXKHO OblAO MOZaBaTb OT-
KAOHsIOLIee HanpsizkeHHe. Ha cTeHKy, MPOTHBOMOAOKHYIO
KaToAy, OH HaHeC TOHKHH CAOH BelllecTBa, CIIOCOGHOro CBe-
THTbCS NMOJ yAapaMH HareTarowiux dactul. [loayumacs npe-
JOK 3AEKTPOHHO-AYuYeBbiXx TPY6OK, TaK XOPOIIO 3HAKOMbIX
HaM B BeK TEAEBHU30POB M PaJHOAOKATOPOB.

Ileab onbita Tomcona sakarouarach B ToM, 4To6bl OT-
KAOHHTb INYYOK KOPHYCKYA IAEKTPHYECKHM IIOAEM H KOM-
NeHCHPOBaTb 3TO OTKAOHEHHE MOAEM MarHHTHbIM. BbiBo-
Abl, K KOTOPbIM OH MNpHIIEA B pe3yAbTaTe 3KCIIEPHUMEHTA,
6bIAM Mopa3suTeAbHbl. Bo-nepBbix, oka3aAoCh, YTO 4aCTHLLbI
AeTSAT B TPy6Ke C OTPOMHBIMH CKOPOCTSIMH, GAH3KUMH K CBe-
TOBbIM. A BO-BTOPbBIX, SAEKTPHYECKHH 3apsii, MPHXOAUB-
WIMHCS Ha eJHHHLY MacChl KOPMYCKYA, GbIA (paHTACTHUYECKH
60oabmuM. YTo 2e 3TO 6bIAM 3a YACTHIbI: HeM3BECTHbIE aTO-
Mbl, HecyluHe Ha ceGe OTpOMHbIE 3AEKTPHYECKHE 3apsijbl,
HAH KPOXOTHbIE 4YaCTHLbl C HHYTO2KHOH MacCoH, HO 3aTo
H C MeHbLUIMM 3apsAoM?

Janree oH o06Hapy:KHA, YTO OTHOLIEHHE YJEADHOrO 3apsi-
na K eauHuue Maccol (ceroans mbl o603Hauaem 3To (pyHAa-
MeHTaAbHOEe OTHOIUeHHe Kak €/m) eCTb BeAMYHMHA MOCTOSH-
Hasl, He 3aBUCSLIAsi HU OT CKOPOCTH YaCTHL, HH OT MaTepHaAa
KaToja, HH OT MPHPOABl rasa, B KOTOPOM MPOHUCXOAMT pas-
psaa. Takas HesaBHCHMMOCTb HacToparkuBaAra. |loxoxke, uTo



KOPIMYCKYAbl GbIAH KaKMMH-TO YHHBEPCAaAbHBIMH 4YacTHUA-
MH BeLleCcTBa, COCTaBHbIMH YaCTSMH aTOMOB...

[lpn oaHo#t MbICAM 06 3TOM HCCAEZOBATEAID TMPOLIAOTO
BeKa ZOAKHO 6bIAO cTaHOBHTbCA He no cebe. Beap camo cao-
BO «aTOM» O3HAYaAO «HeJeAMMbIi». |bICAYEAETHAMH, MPO-
weawuMH co Bpemenu JleMokpHuTa, aTOMBI ABASAHCH CHMBO-
AaMH mpejena AEAHMOCTH, CHMBOAAMH AHUCKPETHOCTH BeILeE-
crea. M Bapyr... Bapyr okasbiBaeTcs, uto u y HuX ecTb
COCTaBHbIE 4acTH?

Coraacutech, 4To TYT 6bIAO OT Yero MOYYBCTBOBaTb Pac-
tepsinHocTb. | lpaBaa, k yacy cBATOTaTCTBA NMpHMeIIHBaACA
B HEMAaAOH CTeNMeHH H BOCTOPT OT MpeABKYIIEHHS BEAMKOIO
OTKPBITHS...

Tomcon mpunsiaca sa pacuerni. [Ipexkae Bcero caezosa-
AO ONpEJEAMTb MapaMeTPbl TAHHCTBEHHBIX KOPMYCKYA, H
TOrza, MoxeT 6bITb, YAACTCA PEIUHTb, YTO OHU coboH mnpes-
CTaBASIOT...

Touxwuii nouepk yueHoro nmokpbiBaeT AMCTbl 6ymaru 6ec-
koHeunbiMH UH@pamu. Ero raasa 6aecrar. Bor omn, mep-
Bble Pe3yAbTaTbl PAaCUETOB: COMHEHHH HET, HEH3BeCTHbIe Ya-
CTHLBI He YTO HHOE, KaK MeAbYaHIlHe dAEKTPHUECKHE 3apsi-
Abi — HeJeAUMble aTOMbl DAEKTPUUYECTBa, MAH 3AEKTPOHBI.
Ouu 6bIAH U3BECTHbI TEOPETHUECKH M Jarke MOAYUHAH Ha-
3BaHHe, HO TOABKO €My YZJaAOCh OTKPBITb U TEM CaMbIM OKOH-
4aTeAbHO MOJATBEPAMTb HX CYLIeCTBOBaHHE 3KCIepPHMEH-
TaAbHO.

H sT0 caerar on — ynpsambiii aHrAMHCKHE (QU3HK-3KCIIe-
pumenTtaTop npodeccop Jxosed J:xoum Tomcon, koroporo
YyYeHHKH H KOAAerH 3a raasa sBaaum npocto [Jxu-Zxu.

29 anpeas 1897 roza B nomewenuu, rae yxe 6oree AByX-
COT AeT MPOHUCXOAHUAM 3acesaHHss J\OHAOHCKOTO KOPOAEB-
CKoro obulecTBa, Ha3HAuYeH ero AOKAaZ. DoAbmmuHCTBO cO6-
PaBUIMXCS XOPOIIO 3HAKOMBI C MCTopHeH Bompoca. Muorue
CaMM NbITAAHCb PEUIMTb MPOGAEMbl NPHPOAbI KATOAHBIX AY-
ueit. MiMa goknrazumka obewaro uHTepecHoe coobiieHHe.

H sor Tomcon na Tpubyne. Oun Bbicokoro pocTa, Xyao-
WaBbli, B OYKaX C MeTaAAHYecKoH onpaBoit. | oBopHT yBe-
PeHHO, rPpoMKkO. ACCHCTEHTb! JOKAAJAYHKA TYT ke, Ha rAa3ax
y NPHCYTCTBYIOLLHX, TOTOBAT JEMOHCTPALlMOHHBIH OMNBIT.
JlecTBUTEADHO, BCe, O 4YeM TrOBOPHA BbBICOKMH J2KEHTAb-
MeH B oukax, UMeAo MecTo. KaTtoaubie Ayun B Tpy6ke mo-
CAYUIHO OTKAOHSIAMCb M NPHTATCHBAAMCbD MarHWTHbBIM H DAeK-
TpuuecKHM mNoAsAMH. |lpHueM OTKAOHAAMCD M TNpHTArHBa-
AMCb HMEHHO TaK, KaK AOAHDbI 6bIAH, ECAH NPeANOAOKHTD,
4YTO OHH COCTOSIAH M3 MEAbYAHIIMX OTPHLATEABHO 3apsiKEeH-
HbIX YaCTHL...

CaywaTteau 6bian B BocTopre. OHM He pas mpepbiBaAH
nokaaz anaoaucmentamu. (Dunan »xe mpessowea Bce oxH-
nanus. lakoro TpuyMda STOT CTapHHHbIH 3aA, MOKaAyH,
eme He BuaeA. | loutennnie urennt Koporesckoro obuiectsa
BCKaKHBaAH C MeCT, CMELUMAH K ZeMOHCTPAlHOHHOMY CTOAY,
TOAMHAMCb, pa3MaxHUBasi PYKaMH, U KpHUYaAH...

Boctopr npucyTcTBylomux o6bsACHAACA BOBCe He TeM,
uto koarera Jx. J:x. Tomcon ctoab y6eauterbHo packpbia

Arom Tomcona.
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HCTHHHYIO NPHPOAY KAaTOAHDbIX queﬁ. ﬂ,ef\o 06CcTOsANO TO-
pasao cepbesHee. ATOMbI, HaunepBeﬁmue KHPINIHUYHKH MaTe-
PHH, TepecTarH 6bITb 3AEMEHTapHbIMH KPYTrAbIMH 3€pHa-
MH, HENNPOHHLIA€EMbIMH H HEAEAHMbIMH, YaCTHLUAMH 6e3 BcCs-
KOro BHYTPEHHEro CTPOE€HHI... EcAn u3 Hux Moram Bbine-
TaTb OTPHUATEADHO 3aps2keHHble KOPIYCKYAbl, 3HAYHT,
H MNPeACTaBAATb co60H aTOMbI AONKHBI OBIAHM KaKyro-TO
CAOZKHYIO CHCTEMY. CHCTeMy, COCTOAILYK H3 Yero-To 3a-
PAXKEHHOTO INOAO2KHTEAbDHbBIM 3A€KTPHYECTBOM H H3 OTPH-
LaTEeAbHO 3aps2KeHHDbIX KOPMYCKYA — 3AEKTPOHOB.

ﬂ,a, Ha3BaHHEe, HeKorza IMpPeAAOKEHHOeE Croneem AASL
0603HauYeHHSA BEAHYHHbI HAUMEHbIIErO 3AEKTPHYECKOro 3aps-
Aad — IAEKTPOH, CTAAO HME€HEM HEAEAHUMOIrO «aToOMa 3AEKTPH-
yecTBa».

Tenepb CTaAH BHJAHDbDI H AaAbHeﬁU.IPle camble Heob6XxoaH-
Mbleé HalNnpaBA€HHUA 6yz[y1gax TMIOHUCKOB. npeﬂule BCEro, Ko-
HeYHO, He06XO0AHMO ObIAO onpeAeAUTb TOYHO 3apAlk H Mac-
Cy OAHOro 3A€KTpPOHaA. ITO MO3BOAHAO 6bi YTOYHHTDb MaccCbl
aTOMOB BCe€X 3AE€MEHTOB, PAaCCYHMTAaTb MAacCCbl MOAEKYA, AaTb
peKoOMeHJalHH K TIMPaBHAbHOMY COCTaBA€HHIO peaKg,nﬁ...
ﬂ,a 4YTO rOBOPHTb, 3HaHHE TOYHOIO 3HAa4Y€HHs 3apsAja 3dAEK-
TPOHA 6bIAO0 HEOOXOAHMO Kak BO3AyX. U NMOTOMY 3a OIbITbI
Mo ero OonpeAeA€HHIO TYT 2Ke B3SAAAHCb MHOrHe (QPH3HKH.

Hy, a MOKAa 3KCNepHMEHTATOPbl KKOAZOBAAH» BO3A€ CBOHX
ﬂpHGOpOB, TEOPETHKH TO2K€ HE CHAEAH 6e3 zena. Oun 3aAay-
MAaAHCb: He Iopa AH l'[Ol'lpOGOBaTb NMOCTPOHUTb H TEOPETHYE-
CKH HCIObITaTb MOJeAb aToMa IIO TOMCOHy? Bep,b BC€ KaK
6ya’ro €CTb JASl TaKOH paGOTbI: TMOAO2KHTEAbHbIE H OTPH-
LHaTeAbHbIE 3apAAbI... Haa,o TOAbBKO mnoAzyMaTb, KaK HX pac-
MOAO2KHTb APYr BO3A€ JApyra, H NPOBEPHTb MNPAaBHAbBHOCTDb
CBOHX npeano;tomeﬂuﬁ.

PACCKA3BIBAIOT, umo odrnaxcdvt acyprasucmot nonpocuan Jucu-/Jxcu Tomncone noschums nazandno:
Kakum on npednoaazaem cmpoerue «C60ez0 amomar?
— 0, amo ouenv npocmo, — HeGo3MymMuUMO omeemus npogeccop, — cKopee 6cezo Mo Heumo épode

nydunza ¢ u3lOMoOM...

Tar u eowen ¢ ucmopuro nayku amom Tomcona — noaoxumenvro 3apsxcennuin «nydunzom», nagap-
WUPOCAHHBIM OMPUYAINEAbHbIMIL «USIOMUHEAMUY — IACKIMPOHAMIL.

HOBOI'OJJHAA PEYD
JIOPJIA KEJbBHUHA U
«YJIbTPA®UOJIETOBAA
KATACTPO®A»

B kanyn nosoro 1900 roaa, xorza ma yaumax Jowzgona
3a’KHFAaAH MPAa3AHHYHYIO HAAIOMHHAUHIO M3 SIPKUX 3AeK-
TPUYECKHX AAMIIOYEK BMECTO TYCKABIX MAacCASHbIX MAOLIEK,
K cTapuHHOMY 3aaHui0 Ha (DAUT-CTPUT oguH 3a Apyrum noa-
KaTbiBaAH Ke6bl. [lo mupokoil, sipko ocBeuieHHON AecTHHLE
B 3aA MOAHMMAaAHCb MOYTeHHbIE JKEHTAbMeHbI, ob6AaueH-
Hble B MaHTHHU. |0 cbeskaruch urenbl NOHAOHCKOrO KOpO-
AeBcKoro obLiecTBa Ha CBOe ouepeiHoe cobpaHue.

Pocablit, cezoBrachlli, ¢ OKAaZHCTOM 6oposoi  cap
Yuabsam Tomcon, BocemMb AeT Ha3as moxaroBaHHBIH M3 PYK
KoporeBbl BuxTopuum TuTyroM mapa u ropaa Keabpuna,
a HbiHe cocTosswui npesugentom O6uiecTBa, HayaA CBOIO



HoBorogHiowo peub. Beaukuit pusuk XI1X Beka ormeTnA yc-
NexH, AOCTHIHYTbIE 3a NPOLIEJIMH BEK, IEPEYHCAHA 3aCAYTH
NPHCYTCTBYIOLLHX. ..

Cob6paBimnecs 0A06pHTEABHO KHBaAH TroaoBamMH. HTo
CKPOMHHYaTb, OHH HenAoxo mnopa6orarn. K npae cap
Yuabsam, roeops o ToM, YTO rpaHZHO3HOEe 3JaHHe (PUBHKH
MOCTPOEHO, YTO OCTAAHCH AHLIb MEAKHE OTJEAOYHbIE LITPH-
xu. IlpaBaa (ropa Keabsun na muHyTy npepsar cBoro
peub), mpaBAa, Ha 6e306Aa4HOM He6OCKAOHe (PHBHKH Cylle-
CTBYIOT JBa He6OAbLIHX O6AauKa, ABe nMPobAeMbl, He Hallej-
IHe MoKa OGbSCHEHHS C MOBHUHH KAACCHYECKOH HayKH...
Ho sto saBrenns Bpemennble u ckopomnpexoasiuue.

[lokoiiHo ycTpouBIIHCD B CTapHHHBIX KpecAax C BbICOKH-
MM CIIHHKaMH, AKe€HTAbMEHbl yAbi6aAuch. Bce snaam, o uem
HZEeT peyb: BO-MEPBbIX, O pesyAbTaTax onbiTa MalikeAbco-
Ha, KOTOPOMY TaK M He yZAaAOCb ONPeJEeAHTb BAHsSHHE JABH-
xeHUsi 3eMAH Ha CKOPOCTb pacnpocTpaHeHHs cBeTa. A Bo-
BTOPDIX, O HEMOHSTHBIX MOKAa PACXOKAEHHAX MekKAy TeopHer
H MPaKTHKOH MPH H3yYEHHH H3AYUYEHHUS «YEPHOrO TEAd»...

Sa6eras Bnepes, ckaxy, 4YTO U3 STHX HeGOAbIIMX M 6e3-
06HAHBIX 06AAUKOB CKOPO yAAPHAH TaKHE MOAHHH, UTO OZHA
H3 HHMX NPHBeAA K CO3JAHHIO CllELMAaAbHOH TEOPHH OTHOCH-
TEABHOCTH, a Apyras — KBaHTOBOH MexaHHku. Ho aTo mo-
ToM, nos:;xe. A noka Bce C yJOBOAbCTBHEM CAYIIAAH TpH-
3HaHHMe OGIUMX 3aCAyr, He MOJO3peBasi, UTO Yepe3 HECKOAb-
KO AeT «BEeAMYECTBEHHOE 3JaHHe KAACCHYECKOH (QHIHKH»
OKazKeTCs BCEro-HaBCEro OJZHHUM M3 MaBHAbOHOB Ha MAOLUAZJ-
Ke OrPOMHOH CTPOHKH LIEAOrO ropoja COBPEMEHHOH (PU3BHKH.

[lo oxonuanum cob6paHus BbICOKOyUEeHbIE JKeHTAbMEHbI
pas3bexaAuCb MO JOMaM, 4YTOObl, COrAACHO HaKa3y CBOEro
npesHeHTa, MPHCTYMHTb K OKOHYATEAbHOH OTJAeAKe BEAH-
4eCTBEHHOro 3AaHHs KAaccuueckodl gpusunu. [locaeanuit rog
XIX croretus mactynual

A Tenepp paBaiiTe OcTaBUM Ha BpeMsl TOPKECTBEHHDIH
TOH H Tnonpobyem nojpobHee pa3zo6PATbCA B CYTH OZHOIO H3
«TeMHbIX 0OAQuUKOB Ha CBepKaiolleM GAaronoryuymem Hebo-
ckAoHe (usHKH». Peub noitger 06 M3AyueHHUM ab6COAIOTHO
4epPHOro TeAa.

[lpexxae Bcero: uto ato Takoe?

[lonatue «abcorroTHOo uepHoe Tero» Beea B 1860 roay
Kupxrod, kak noaresnyro a6CcTpaKkLuio NpH H3yYeHHH TOTO,
KaKHM 06pa30M HarpeTble MaTepHaAbHble TeAa HCIYCKalOT
CBET MAH MOrAOLIAIOT OHBbIH, €CAH MUX Te€M CBETOM OCBellaioT.
AG6COAIOTHO UYepHBIM TeAOM OH Ha3BaA TeAO, COCOGHOe Mo-
TAOTUTb 6€e3 OTpaKeHHs1 BeCb MajaloLUH Ha HEro MOTOK H3-
Ay4YeHHsl, BCE DAEKTPOMArHHTHblE BOAHBI AIO60H AAMHbBI H
yactotbl. [lpumepom Tako#i mnoraomwaromieli MoBepPXHOCTH
Moraa 6bl CAYKHMTb, CKazieM, AbipKa B CTeHKe meuH. Kak Hu
OoCBeLall caMy CTeHKY, JblpKa BCe paBHO 6yzeT uepHOH.
[lotomy uTo Bce Ayum, monaBuiMe BHYTPb MHeYKH, CTO pas
OTPa3fATCA OT ee 3aKOMYEHHbIX BHYTPEHHHUX CTEHOK H MoO-
FAOTATCS Mpexje, 4eM MM YJAacTCs BbIGpaTbCsi HapyKy.

Ecau e Mpl HarpeeM meuky H 3aKpoeM ee, TO 4aCTb
TENAOBOrO H3Ay4YeHHsi OyJeT BbIXOAWUTb M3 HalleH AblpKH.
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Cywecrsyer uepra,

3a npedeaamu Koropol
UCCNCA0BAHUSL UMEIOT 3HA4CHUE
TOoAbKO Ans aobonwbiTcTea.

Boabtep
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Eauncreennoim kputepuen,
no KOTOPOMY i MOZY CYAUTD
0 AelicT8UTEAbHOU BANHOCTU
HoBOU uJeu,

ABAAETCA UYBCTBO yixaca,
KOTOpOE 0XBATbIBACT MCHSL.

Ax. Dpaux

B stom noToke 6yayT mpHCyTCTBOBaTb 3AeKTPOMarHHTHbIE
BOAHDBI BCEX AAHMH OT KOPOTKHX, COOTBETCTBYIOIIHX YAbTpa-
(PHOAETOBBIM AYyYaM, H 4O AAHHHBIX — HH(QPAaKPaCHBIX HAH
TENAOBbIX.

Hsmepenus mokasaaM, YTO HHTEHCHBHOCTb KOPOTKOBOA-
HOBOTO HM3AYYEHHS O4YeHb MaAa. |loToM, ¢ pocToM AAHHBI
BOAHDI HHTEHCHBHOCTb pacTeT, AOCTHraeT CBOEro MaKCHMyMa
u nazaet... lak rosopua onbit. M1 aTH pesyabTaThl 6biAM
xopomo usBecTHbl B XIX croaerun.

Ho pas yx cymwecTByloT peayAbraThl ombiTa, TO OHH
ZAOA2KHDBI 6bITb 06bsicHeHbI M TeopeTudecku. K BoT weTwipe
BblAaIOIIMXCA PU3HKa, ABa aHrAudanuHa (Pareii u Aaxunc)
u asa Hemua (Kupxrod u Bun), npunsaruce 3a treopuro us-
AYYEHHS YePHOTO TeAa C MOSHIHMA KAaCCHYeCKHX TpeACcTaBAe-
HHMH. YBbI, KOrza Teopus 6blra roToBa, ee pPe3yAbTaTbl OKa-
3aAMCh COBepUIEHHO HeyJOBAETBOPHTeAbHbIMH. | loAyuarocs,
4TO B MOTOKE M3AYYEHHs YePHOTO TeAa caMasi GOAbIUAs HH-
TEHCHBHOCTDb AOAHA 6GbITb ¥ KOPOTKHX BOAH, TO €CTb B YAbT-
paduoreToBOH ob6AacTH cnekTpa. A mo Mepe Bo3pacTaHHsA
AAHHBI DA€KTPOMAarHHTHOH BOAHbI HHTEHCHBHOCTb H3AyYe-
HHMA JOA2XHAa 6blAa MajaTb. DTO COBePLIEHHO He COOTBET-
CTBOBAAO ONBITHBbIM AaHHbIM. Ho mMaao Toro. Ecau npeano-
AO2MTb, YTO TEOPETHYECKHE BbIBOJDbI BCE-TAKH TPaBHAbHDI,
a SKCMEepHMEHT IOCTaBAEH He HHCTO, TO TMOAHAas 3SHepPrHs
H3AYUYEHHS MEeUKH JOAkHA 6biAa ObITb 6€CKOHEYHO GOADBILOH.

Ato yme 6bia abeypal.. M1 xora aBTopHTeT yuenbix,
pa3paboTaBIIHX TEOPHIO, COMHEHHIO He MOAAeKaA, MHOTHE
CMEeIHAAMCTBl MbITAAHCh Ha CBOM CTpaX M PHCK BHECTH IO-
npaBkd B HX BbiBoAbl. OZHOBpPEMEHHO 3KCIepHMEHTATOPbI
NpoZOAKaAH BCe 6oAee H 6OAee TOUHDbIE H3MePEHHA CHEKTpa



abCOAIOTHO YEPHOTO TeAa, YTO6bI XOTb KaK-TO AHKBHAHPO-
BaTb Yrposy «yAbTPa@HOAETOBOH KaTacTPOQbI». ﬂ,a, Aa,
umeHHO KaTactpodnl. JleAo B TOM, 4To 34aHHe KAacCHUecKOH
(QHU3UKH 6BIAO MOCTPOEHO TaK KPENKO M HMEAO HACTOABKO
3aKOHYEHHbIH XapaKkTep, HYTO HECOCTOATEABHOCTb TEOPHH,
onupaLeHcs Ha BeAMKHE KAACCHYECKHe TMPHHUMIIbI, MOTPS-
caAa BCIO MOCTPOHKY.

19 oktabps 1900 rosa ma ouepeanom sacenanun He-
MeLKoro (u3uyeckoro obuiecTBa ABa 3KCIePHUMEHTATOPA,
Py6enc u Kypabaym, pacckasbiBarM o pesyAbTaTax HOBbIX,
ewie 60Aee TOYHBIX U3MePEHHH CMIEKTPa YePHOTO TeAa H ropb-
KO CeTOBaAM Ha TO, 4TO HM OJHA TEOPHS MO-Npex<HeMy He
B COCTOSTHHH OObSICHUTb MX pe3yAbTaTbl. Bo Bpems coctosB-
weiica auckyccun npodeccop Makc [Tranx (1858—1947)
NpPEAAOKHA KOAAEraM MONpo6oBaTh BOCMHOAb30BAaTbCS €ro
GOPMYAOH...

Fenpux Py6enc (1865—1922) ray6oko ysamxar [lran-
ka. Boree Toro, Mexay o6oumu nmpodeccopaMu cylrecTBOBa-
Aa pamxe apyx6a. Y1 noromy BmMecTo Toro, 4To6bl nocae 3aTs-
HyBLIErocs 3acefaHHsl AOMa Aedb CIIOKOHHO B KpoBaTb, Py-
6eHC BCIO HOYb MPOCHJEA 3a MHUCbMEHHBIM CTOAOM, CpPaBHH-
Basi CBOM M3MepeHHs c pesyibTaTamu | Iranka. Ha stoT pas
NpaKTHKAa W TEOPHs] AaAH OJHHAKOBbIH pesyabraT. Py6enc
6bin mopax<eH, JOPMyAa €ro Apyra OMHUChIBaAa CIEKTP Hep-
HOro TeAa A0 MeAbuaimux nogpo6uocreir. C Tpysom aox-
aaBmuch ytpa, Py6enc coobmua [lrauky o pesyabrarax
CpaBHEHHs M OT AYWIH MO3APaBHUA €ro C YCMeXOM...

Boia au [Mrauk pas stomy? Haseproe, aa. Xora on u
npuHsaA coobuenne Py6enca 6es Bcskoro aHTysmasma. Ilo-
yemy?..

[louemy aBa mecaua cmycTs, korza Ha 3acelaHHM TOTO
xe Hemeuxoro ¢usuueckoro obuwectsa [Irank zerar aox-
Aaz, HasBauubii um «K Teopuu 3sakona pacnpeseneHus
SHEPTHH B HOPMAABHOM CHEKTpe», HUKTO He KpHYaA «BHBAT»
M He CMIELIMA BOCIIOAb30BaTbCs ero uzieeit? Beab oma ycrpa-
HsAA «YABTPAQHOAETOBYIO KaTacTpo(dy», HaBOAHAA MOPALOK
B TEOPHH YEPHOTO TeAa H AMKBHAMPOBAaAa PacCXoKAeHHe
Mexs4y OMbITOM M TeopHeit!

Ja, nopsaok 6biA HaBeaeH, HO KakoH LeHOM?

[IpeacraBbre cebe, uto y Bac B pykax 6GaHka, MOAHAs
Boabl. MozeTe Bbl OTAMTD H3 Hee NOAOBHHY? Brnoane,
npasaa? Tpyasa He coctaButT. A oTnuTh rroTok? Toxke He
croxkHo. Bbinaecnytp kaneabky? [loxanyiicra. Koauue-
CTBO BOZbl MOXHO YBeAHUHBATb H yMeHbIaTb B GaHKe Ha
CKOAb YrOZHO MaAylo BeAuuuHy. M moTomy Bec BoAbI MBI
MOKEM CUMTaTb BEAHUHHOH HeNpepbIBHOH.

A Tenepb npeacTaBbTe, YTO B pyKax y Bac KopobKa C ZeT-
ckuMH ky6ukamu. Kaxabiit ky6ux secom cro rpammos. Mo-
MeTe Bbl y6aBUTb OT OOLIErO HX KOAHYECTBA, CKaKeM, TPH-

YTO TAKOE KBAHTbDI
n B YEM
3ARJIIOYAJIACDH
«CHACTJ/INBAA
JOT'ATKA»

MAKCA NJIAHRA
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M. Maranx

8 ceocti 6ubauoreke.

auaTth cemb ¢ morosuHod rpammos? Her! Ky6uxu romatnb
neabssi! Bec kopobku c Ky6uKaMH MO2KeT MEHATHCSH TOABKO
Ha BeAMUHMHbI, KpaTHble cTa rpammam. | loTomy uTo Bec ee —
BeAHUYHHa He HenpepbiBHasA, a AuckpeTHas. Kl camoe manroe
KOAHYeCTBO, Ha koTopoe oH moxkeT uameHuTbcs (100 rpam-
MOB), MOKHO Ha3BaTb MOPLHEH, UAH KBAaHTOM, Beca.

Ysacuue cebe noHsaTHe KBaHTa, BepHEMCs K NpobAeMe uep-
Horo Teaa. Khraccuueckas (pusMka paccmaTpuBaAa MpPoOLEC-
Cbl H3AYUYEHHS U TOTAOLLEHHs IHEPIHH TOABKO KaK mpouec-
cbl HenpepbiBHble. Jla M kKak MOeT 6bITb HHaue, €CAH H3AY-
JYeHMe pacnpocTpaHsaeTcss B BUAe BOAH. Bcsikoe e BoAHOBOe
ABH<EHHE eCTb BblpaKeHHe HelpepbIBHOTO MPOLecca...

A urto caerar Ilrauk? Bonpekn ycrossBmmnmcs Barasaam
POAHOH KAQCCHYECKOH HAayKH, OH TMPeJAOKHA CYHTATb, UTO
HCMyCKaHHe AYYHCTOH 9HEPTHH aTOMaMH BeLLeCTBa MPOHCXO-
ZUT AMCKPETHO, TO ecTb KBaHTaMH. | Ipu aToM KBaHTbI 3HEp-
I'MH JOAHbI 6bITb TMPOMOPLUHOHAAbHBI KPOLIEUHOH YHHBep-
caApHOH mnocTosiHHOR (mo3xke ee Has3BaAH MOCTOSHHOH
[Mrauka: h=6,624-10"%" spr-cek) u uacToTe H3AyYe-
HusA. 1O eCTb AOAKHBI PAaCCYHTBIBATHCA MO MPOCTOH PopMy-
Are: E=hv.

Takum o6pasom HenpepbIBHBIH MOTOK YHEPTHH OT Harpe-
TOrO YepPHOro TeAa MPEBPALUAACH B «IyAEMETHYIO Ouepesb»
H3 OTAEAbHbIX MopuHil — KBaHTOB 3HepruH. Kasaroch 6bl,
HHYero oco6eHHOro, BeZb KBAaHT DHEPTHH MOAYYAACS TaKHUM
marenbkuM. Ho Ha camoM agene aTo o3Hauaro AOMKY Bcero
MPEeBOCXOAHO MOCTPOEHHOTO 3JaHHSl KAACCHYECKOH (PH3HKH,
MOCKOAbKY BMECTO OCHOBHbBIX (PYHJAaMEHTAAbHBIX 3aKOHOB,
MOCTPOEHHDbIX Ha MpPHHUMNE HenpepbiBHOCcTH, [ Irank npeara-
raAa 3aMeHy ero MPUHUHIOM AHCKPETHOCTH.

lunoresa [lranka BhisBara MHOro BOspaskenwii. ['aab-
HbIM H3 HHX 6bBIAO TO, YTO AHUCKPETHOCTb H3AYYEHHS Tpe-
60Bara OTKa3a OT KAACCHYECKOH SAeKTPOMArHUTHOH TEOPHH
CcBeTa, AAsl KOTOPOH HENMPEePbIBHOCTb BOAHOBBIX IPOLECCOB
ABAAAACh HENPEMEHHDBIM YCAOBHEM.

M Tlrank 6biA, B 0611eM-TO, COTAACEH C GOAbLUIMHCTBOM
Bo3parkeHuil. BocnuTaHHBIH B KAacCHYeCKHX TpazHUUIX,
OH caM HCKpPEHHEe CTpaZaA OT AOTHYECKOTO HeCOBEPIUEHCTBA
cBoeit runoTtesnl. Bugea TpyaHocTH, KoTopble oHa MopozkAa-
Aa AAs MOHATHMH KAaccuueckod ¢usuru. M uckpenne Ha-
ZlesAcs, uTo oHa 6yzZeT HOCHTb BpeMeHHbIH XapakTep.

Oanako He3aBHCHMO OT HaJexJ Ha CKOpylo THOeAb
KBaHTOBasi FMIIOTE3a BOBCE He cCOBGHpaAach CAaBaTb CBOMX MO-
sunuii. Hao6opoT, cAoBHO A2kHHH, BbINYIIEHHBIH U3 6yTHIA-
KM, OHa POCA@, IIMPHUAACh H 3axBaTblBaAa BCe HOBble H HO-
Bble OTpacAM (uU3HKH. KBaHTOBble mpeacTaBAeHHs OKa3a-
AHCb BeCbMa YAOOHbIMM He TOAbBKO AASI TEOPHH TEMAOBOrO
H3AYYeHHA. DHHIITeHH HCMOAbB30BaA HX AAS aHaAM3a pe-
3YAbTATOB OMNbITOB MO (POTOAIOMHHECLEeHUHH, POTOIPPEKTY,
HOHH3aUMMU TasoB, a MO32e — YJeAbHOH TENAOEMKOCTH H
(POTOXHMHYECKHM NpoueccaM... Daarosapsa TakoMy mmpoko-
My (POHTY OXBATblBa€MbIX BOMPOCOB KBAaHTOBas TeOPHS
npuobpetara rrobarbHblii xapaktep. M aTo ¢ kamabiM ro-
oM TOHHMaAO Bce GOAblIee YHUCAO (PHU3HKOB.
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Marc Kapa Ipucm Jiodeuz Iaanr poduacs e 1858 200y 6 zopode Kuae, 20¢ ezo omey 6vta npogeccopom
opucnpydenyuu.
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Maxc Maank Gvra LHLLM e, M ¢ cuabhoin xapasmepon. Or 0o Korya ceoell HUIHU OCMABAACH
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Taxum ocmaacsn Marc llaank 6 eocnomunanuax mez, Kmo ez2o 3nar u modua.

Cam [Irank BHauaae emle mbITarcs MPHUMHPHTL KBaHThI
C KAaccuuecko#l Teopuedl, MPo6oBaA BTHCHYTb B pPaMKH
nocAeaHeil cBoro nocrosauuywo h. M koraa ato y Hero me no-
AYYHAOCb OKOHYAaTEAbHO, CTAaA OTHOCHTbCSH K CBOEMY JAeTH-
Wy Kyaa 6oree cepbesHo. llpoitayT roapl, u oH Hammmer
B CBOEH aBTO6HMOrpagHM: «...KBAaHT JAEHCTBHsA HMrpaeT (yH-
AaMEHTaAbHYIO POAb B aTOMHOH (PH3HKE H C €ro NMOSIBACHHEM
B (pU3HUECKOH Hayke HacTymHAa HoBas 3pa, H60 B HeM 3a-
AO2€HO HEYTO O TOTO HECAbIXaHHOE, YTO IPH3BAHO PaAH-
KaAbHO NMpeo6pasuThb Hallle PU3HUECKOE MbIIIAEHHE, TTOCTPO-
€HHOE Ha MOHSATHH HeNpePbIBHOCTH BCeX NMPUYHHHDIX CBA3EH».

Oco6enno 60AbLIOe 3HAUEHHE B CTAHOBAE€HHH HOBOH Teo-
pUH ChIrparo OGbSICHEHHE, KOTOpoe AaA JWHINTEHH sBAe-
HHIO BHelllHero ¢oToaddekTa.

Ceroans Buemnum Qotoadppextom (uau portoarektpon- POTOIPDEKRT

HOH SMHCCHMeH) Mbl HasbiBaeM siBAeHHe, Korga noj zaeiict- C INO3ULIAN

BHEM 3AeKTPOMarHHTHOro H3AyYeHHs BellecTBo ucnyckaeT KBAHTOBOU TEOPNU
9AEKTPOHbI. l_lpnﬁopbl, HcroAb3ylowre potoapdekrt, pabo-

TalOT CTOPOKAMH H KOHTPOAEPAMH, OTKPbIBAIOT H 3aKpbl-

BAalOT JABEPH, AEAAIOT KHHO 3BYKOBbIM. A Hayanocb Bce C TO-

ro, yto eme B 1887 roay I'enpux I'epu, sanumasco ombi-

TaMH C DAEKTPOMArHUTHbIMH BOAHAMH, 3aMETHA, YTO €CAH
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T'. Tepu 8 nepuoa sanaruii
onbiTamMu no oTosappeKTy.

OCBETHTb UHHKOBYIO MAACTHHKY YAbTPa(HOAETOBbIM CBETOM,
TO OHa 3aPAZUTCA SAEKTPHUUYECTBOM. JTO CAy4aHHO OTKPBITOE
SAIBA€HHE MOAYYHAO Ha3BaHHe (POTO3AEKTPHUECKOTroO adeKTa.
[Tpomro Bpems. DdpdekT yaaroCcb MNOAYUHTb He TOABKO
B yAbTpadHOAeTe, HO U B Ayuyax Buaumoro cBeta. (Dusuku
06Hapy?KUAH MHO2KECTBO €ro Pas3sAMYHbIX NPOSBAEHHH, HO
He uMeAM Haze:xHoit Teopun. Co6CcTBeHHO roBops, Ha mep-
Bbill B3TASIZ HHYEro TaM caoxsHoro He 6biro. Ceer, masaro-
WHH Ha CcBo6OAHO OAyxJalpollie B MeTaAAe 3DAEKTPO-
Hbl, COO6IAA HM JAOMOAHHTEAbHYIO 3SHepruio. |loAyuus
3Ty ZAo06aBKy, HaHb6OAee 3HepruyHble DAEKTPOHbI BbIA€Ta-
AH H3 MeTaAAa, KOTOPbIH NPHU DTOM 3apsKaACsd MOAOKH-
TE€AbHO.

[lonatno, uTo, ueM 60abuie 6biAa MOAHasi SHEPTHsl CBe-
TOBbIX BOAH MAH HWHTEHCHBHOCTb CBeTa, TeM 6GOAblle DAEKT-
POHOB JOAKHO MOKHAATb METaAA. |ak, kasaroch, TpeGoBa-
Aa AOTHKa.

A uTo mokasbiBaA ONbIT?..

JaBaiite monpobyeM OCBETHTb LHMHKOBYIO TAACTHHKY
kpacHbiM cBetoM. CHauara cAabeHbKHM-CAA6EHbKHM —
HHKaKoro agd@ekTa. SAeKTpOHm He BbiAeTatoT. /aBaiite no-
HEMHOTY YCHAHBaTb NMOTOK cBeTa. 1o ke camoe. Huxakon
KPAacHbIH CBET He MOMOXKET HaM BbIPBaTb DAEKTPOHbI H3
LUHHKOBOH MAACTHHKH. |0 ke caMoe MNPOH30HAET H B TOM
CAy4yae, €CAHM Mbl CTaHEM OCBEILlaTb NAACTHHKY BHAHMbIM
cBeTOM AI060# AAMHBI BoAHbI. M ToAbko yAbTpagHOAeTO-
Bble AY4YH NMPHBOAAT K KeAaHHOMY 3d@ekTy. B yabTpaduo-
A€TOBOM JHala30He 3AEKTPOHbI HAYHHAIOT HCMPAaBHO MOJAYH-
HATbCS KAAaCCHYECKOMY 3aKOHY: sipye CBeT, JOAbllUe HHTEH-
CHBHOCTb M3AYy4YeHHA, 6OAblle H BbIXOA SAEKTPOHOB H3 Me-
taara. [loayuaroch, uTO 3Hepruio, KOTOpYlO NepeiaBaA
3AEKTPOHAaM CBETOBOH MOTOK, ONpejeAsiAa B MepPBYIO Oue-
peAb He €ro MHTEHCHBHOCTb, a 4aCTOTa BOAH, MOCKOAbBKY
y YAbTPaHOAETOBBIX AYYeH 4YacToTa BOAH Bblllle, YeM
Yy O6bIUYHOrO, BUAMMOrO CBE€Ta... BOT TYT-TO M BO3HHKaAO
HegoyMeHHe. B mnpusHaHHOH BceMHM KAAcCHYECKOHl BOAHO-
BOH TEOPHUH CBeTa HUKAKOH CBSI3H MexJy 4YaCTOTOH H 3Hep-
rued He CYyLLeCTBOBAAO.

Ha sTo npoTtusopeune u o6paTuA cBoe BHHMaHHe DiHiu-
teiitn. On npene6per aBTOPUTETOM BOAHOBOH TEOPHH H NpeA-
AO2KHA CYHTaTb, YTO CBETOBasl 3HePrus nepejaeTcss He He-
npepbiBHbIM NOTOKOM, a CKOHIUEHTPHpPOBaHa B OTJEAbHbIE
kBaHTbl. (DTH KBaHTbI, MAH MOPUHH, CBETa Mbl Telepb Ha3bi-
BaeM (OTOHAMH.)

Bbi moxeTe crnpocuTb: YeM MOMOTrAO Takoe MpPeAAOKE-
HHe OODACHEHHIO SBAEHHUS cporoscpcpex'ra? [Toaymaiite ca-
MH: Ha YTO CTaA Temepb MOX02k MOTok ceeta? Ha rpaa, mpa-
BurbHO? [lazas Ha moBepxHOCTD MeTaAra, Kaxzaas rpasuHa
CTPeMHTCSI BbIGHTb U3 Hee areKTpoH. Ho yzaercs ato ToAb-
KO TeM, KOTOpble 06AaZalOT AOCTATOYHOH 3Heprueit. SHauur,
doTO3(PPEeKT AOAKEH 3aBHCETb He OT HHTEHCHBHOCTH CBe-
TOBOro MNOTOKa BooOlLle, KOTopasi oMnpeAeAsieTCs KOAHYe-
CTBOM (POTOHOB, a OT 3HEPrHH KaxKJAoro (poToHa B OTAEAb-
HOCTH.



Tenepp, snas saBucHMOCTD (QoOTO3(QdeKTa OT YACTOTHI
najarmollero cBeTa, HYKHO ObIAO HAHTH CBA3b 4YacTOTHI
c sHeprued. A Takas cBasb yxe 6pira. Ee namena [lrauk:
E=hv.

Bropnim npeanoroxenuem B Teopun DiHIITeHHa 6bIAO
yTBepAeHHe, YTO HHTEHCHBHOCTb CBETOBOH BOAHBI MPOMOP-
LLMOHAADHA YHMCAY (OTOHOB, KOTOPble OHA MEPEHOCHT. IJTO
O6DACHSAAO TO, YTO KOAMYECTBO BbIAETAIOUIMX M3 MeTaAAa
AEKTPOHOB 3aBHCHT He TOAbKO OT 4acTOTbl, HO H OT HHTEH-
CHBHOCTH CBeTa.

Ja, xBanTOBas rumoTesa okasarach ropaszo 6oree
Cepbe3HbIM H MOILHBIM OpPY:KHMEM HCCAEZOBAHHS, YeM 3TO
Ka3aAoCb B Hauyaie ee mossAienus. |lpopouecku npossyua-
AM CAoBa ODHHIUTEHHA, KOTOPBIMH OH 3aKAIOYHA OJHY H3
CBOMX paHHHX PabOT, MOCBALLEHHYIO KBAHTOBOH TEOPHH H3-
AYYEHHs: «...s1 CYHMTal0, YTO CAeAylollas (a3sa pPasBHUTHs
TEOpPETHYECKOH (U3UKHM AAaCT HaM TEOPHIO CBeTa, KOTOpas
6yZeT B KAKOM-TO CMbICAE CAHsIHHEM BOAHOBOH TEOPHH CBETa
¢ Teopueil ucteyenus». Hanomuro, uto «reopus ucreuenus»
npejnoAarara KBaHTOBOE, MAH KOPHYCKYAsSpPHOe, CTpOeHHe
CBETOBOTrO MOTOKa.

['peueckum croBoM «kpu3HC» 0603HAYAIOT O6LIUHO Mepe-
AOM, TsKEABIH Mepexoj OT OAHOTO YCTOHYHMBOIO COCTOSIHHMSA
k apyromy. Kl oHO oueHb MOAXOAMT K TOMY MOAONEHHIO,
KOTOPOE CAOKHAOCH B (PM3HKE Ha pyb6erse HOBOTO CTOAETHS.

Kpymenne narasano#i u Tako#t NpPUBLIUHOH MexaHHYe-
CKOH KapTHHbl MHPA H TPYZAHOCTH MOCTPOEHHsI HOBOH cHCTe-
Mbl MHPOBO33peHHs NMPHBEAH K CepPbe3HbIM Pa3HOTAACHAM
cpeau yuenbix. Kasarocp, 4To pyxHyAH Zazke caMH OCHOBBI
HayKH...

Panbwe B (yHAamMeHTe MaTepHaAHCTHUECKOTO MHPOBO3-
3pEeHHs Aexaro ybexaeHHe B peaAbHOCTH aTOMOB — €JHHbIX
H HeJAeAMMbIX KHPMHYeH MHPO3JaHUSA C HEH3MEHHOH MaCCOH.
Tenepb oxasbiBaroCch, 4TO aTOMBI BOBCe He MPOCTble IaPHKH,
a CAOKHDIE CHCTEMbBI, COCTOSLUME U3 eme 60ree MEAKHX Ya-
ctuy. YTo oHM BOBCe He Tak MOCTOSTHHDBI M HeJlEAUMbI H BIIOA-
He CMoCOGHbI MpeBpalaTbCs APYT B Apyra.

[locaeanunit yaap HaHecAO OTKPBITHE pajMOaKTHBHOCTH.
Ha ucnyckanue uactuy Tpe6osarach smeprus. A oTkyaa
xe ee uyepnar paaui?.. Kasarocpb, uto samartarca raas-
HbIH MPHHLUMI MaTePHAAHCTHYECKOTO MHPOBO33PEHHS —
3aKOH COXpaHEeHHsl DHepPTHH.

Hukrto us yuenbix e Mor o6bsACHHTb Ha OCHOBaHMH CY-
IIECTBOBABIIHX 3aKOHOB HOBble sBAeHHA. BosHukio zaxke
COMHEHHE: a HYKHO AH HX OODBACHHTD?

HNaear HayKH, YTBep:KJaA aBCTPHUUCKHH (PU3HK H (PHAO-
co dpuct Max (1838—1916), ectb onucaume pakTos, a He
o6mbsicHenHe ux. Beab Mup, koTopbiii Mbl BHAMM, oOlpylIaeM,
Ha CaMOM JieAe BOBCE He TaKoH, KakHMM HaMm Kaxercsa. Llser,
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B KOHIIE XIX —
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COMHCHMC Aocrasaser
HC MCHbWC HacaaxcAcHus,
UeM 3HAHuUec.

a 3HAYHT, H CBET, 3aBUCHT OT CBOHMCTB 3peHHs YeAOBeKa.
3Byk — oT cAyxa. DTo ueAoBeK, HabAIOAAsl IBAEHHS TPHPO-
Zbl, IPHAYMAA 3aKOHbl ABHM:KEHHS, YTOObl Aerde Hx ObIAO
o6bsacHuTb camomy cebe. [lpuaymar uacel ars usmepeHus
BpeMeHH u camo Bpems. llpuaymar npocrpaucrso... M Bce
€ro «BbIJYMKH» 3aBHCAT, TAKUM 06pa30M, OT CAMOTO YeAOBe-
Ka, TO eCTb OHH Cy6beKTHBHDbI. Y ueHble — Te ke Atoau. Jo-
FOBOPHUBIIHCH APYT C APYroM NPUHHMATb HEKOTOPbIE K3 Bbl-
BeJeHHbIX NMPaBHA 3a BceobOliHe, CO3JaAH BUAHMOCTb 06DbEK-
THBHOH HaykH. XOTS Ha CaMOM JeAe HMKAaKOro 06beKTHBHO-
ro cojepr<aHHUs HayKa, MOCTPOEHHasi Ha YyBCTBaX 4YeAOBeKa,
HMeTb HE MOZKET.

BoT noToMy-To M HMeeT CMbICA AHIIb ONHMCBHIBATb (PAKTHI,
KOTOpble Mbl HabAIOZaeM B OKpy:awmoued NpHpoze, a He
cTapaTbcsi HX 06DbsAcHHTb. Jlob6oe 06bsicHeHHe 6yaeT 3aBe-
aomo HepepHbiM. Omno 6yzer o6bsAcHeHHEM C MNO3HLHMH
06BACHAIONIET0, TO €CTb ONATb-TAKH Cy6beKTHBHBIM...

Max 6biA BecbMa H3BECTHBIM H yBaKaeMbIM YEAOBEKOM.
B ero nocay:xHOM cnHcke MO2$HO YBHAETb AOAKHOCTH H
npogeccopa MaTeMaTHKH B Fpage H npogeccopa (PHU3HKH
8 [Ipare. Ou 3auuman kageapy gpurocopuu B Benckom ynu-
BepCHTETE.

B cospemennoit ¢usuke c umenem Maxa cmasan psz
6ACCTAIINX OTKPLITHH B MexaHHKe, ONTHKE M aKyCTHKe.
U rakoii ueroBek yTBepKAaA, YTO peaAbHOrO MHpPa He Cylle-
ctByeT. Bce, uTo Mbl MPHUBBIKAH CYHMTaTb pPeaAbHOCTBIO,
OKpy:kalolleli Hac, Ha CaMOM JeAe He 4YTO HHOe, KaK KOMII-
A€KC OULYILEeHHH...

aKoe yTBep:KJeHHe BHECAO HACTOSILYIO CMYTY B PsiZbl
()M3HKOB, U 6e3 TOro HaxoAMBUIMXCA B pacTepsHHocTH. Mo-
:KeT ObITb, JYyMaAM HeKOTOpble, B (PHUAOCOPHH Maxa —
BBIXOJ M3 TYMHKa?..

B nouckax paspemenHs HaspeBIIHX NPOTHBOPEYHH APY-
roil BHUAHbIH HemeuKHH xuMuK U purocodp Mpuapux Oct-
Baaba (1853—1932) nomea no unomy nyrtu. Pas yx mbl
CYHTaeM JOKa3aHHbIM, YTO TaKasi OCHOBAa, KaK aTOM, COCTOMUT
He U3 MAOTHOH H HEH3MEHHOH MaTepHH, a U3 DAEKTPHUYECKHX
3apsA/Z0B, TO HE CA€AYeT AH BCIO MaTePHIO CBECTH K IAEKTPH-
yecTBY? 3aMEHHTb BeleCTBO IAEKTPHUYECKOH 3Hepruei?
[lyctp smeprus cuuTaercs raaBHOH M «eJAMHCTBEHHOH Cy6-
CTaHUHEH MHpa», a MaTepusi — POPMOH ee MPOSABAEHHS...

OcTBarba 6bIA He MeHee ABTOPHTETHBIM MbICAHTEAEM
cBoero Bpemenu, uem Max. OH siBAsIACA YA€HOM-KOppeCHoH-
aentom Ilerepbypreckoit Akasemun nayk, aaypeatom Hobe-
AeBckoit npemuu. K ero roaocy mpucaymmuparuce.

PazBuBas cBOIO TEOPHIO, OH PaCHPOCTPAHAA IHepreTHYe-
CKHe MOHATHS He TOAbKO Ha SIBAGHHSA, U3yuaeMble eCTeCTBeH-
HbIMH HayKaMM, HO H Ha NICHXHYeCKHEe H COLHaAbHble SBAE-
HHsl, Ha BCE BHADbl YEAOBEUYECKOH [EATEADHOCTH, BOAOTb A0
kyAbTypbl. [lpu atom OcTBarba cmemmBaa MaTepHio C Be-
LLECTBOM, 110/, HePrHeH 4acTo NOApasyMeBaA MaTepHaAbHOE
ABH2KeHHE H MBITaACH OTKPOBEHHO Ha HAEAAMCTHYECKHX TO-
SHLHSAX CAHTb BOEAHHO B MOHSATHH «IHEPTHS» TaKHE (PHAO-
COpCKHe KAaTeropHH, Kak MaTepHs U AyX.



OTo 6blra He TOABKO MNyTaHasi H HeNocAeJoBaTeAbHas
NO3HIHS, KOTOpass He MOTAa BHECTH SICHOCTH B CYILLECTBYIO-
liee B HayKe MOAO2KeHHe. JTo 6blAa WM ONacHas MOSHILHA...

B rtakoit o6cTaHOBKe 0CO6eHHO Bax<HO 6bIAO AaTb 06bEK-
THBHYI0O KPHTHKY HaMeTHBIIHMCS HJAeaAHCTHYECKHM (PHAO-
CO()CKHM TeUeHHsIM M MOKa3aTb JaAbHeHIIHH NMyTb pasBHTHSA
HayKH B PYCAe AHAAEKTHUECKOTO MaTepHaAH3Ma.

Ho xto mor npoaearatp Takyro rurantckyio pa6oty? Jas
3TOTO HaZo 6BIAO OCMBICAHTb BCE COBpPEMEHHbIE AOCTH2KEHHS
He TOAbKO HayKH, HO H Pa3BHTHS NOAHTHUECKHX ABHKEHHH,
K KOTOPbIM MHOTHe (HAOCO(DBI OXOTHO mNpHcrnocabAHBa-
A ugearucTuueckue BbiBoabl Maxa u OcTBarbaa.

Koneuno, takyio pa6oTy mMor 6bl BbIIOAHHTb DHIEeAbC —
aBTOp 6recTsAen purocodckoit paboThl «/uarekTHka npu-
poabi». Ho Dureabnca yxe He 6bIA0 B 2KHBBIX.

U Bce-rakm Takas pabora nossurach. [losBurach B
1908 roay B Poccun. Hanucar ee Baaaumup Mabuu Y absa-
HoB-MeHun, osaraaBuB «MaTepHaiusM M 3MIHPHOKPHTH-
uusm». B aTolt pabore JeHuH He TOAbBKO AaA TAy6OKYIO
KPHTHKY peaKUHOHHOH ¢urocopun Maxa, Ho on 06061mIHA
BCE CaMoe Ba<HO€ M CYLIEeCTBEHHOE H3 TOro, YTO HaKOMHAOCb
B HayKe CO BpeMeHH CMepTH JHreAbca, JaA TOYHbIe ONpeje-
AGHHSI BaKHEHIUMM (HAOCO(PCKMM KaTeropHsM H pPa3sBHA
AaAbllle AHAAEKTHYECKHH H HCTOPHYECKHH MaTepHaAH3M.

Kuura Aenuna — o6pasey HenpumupuMoil (pHAOCOD-
ckoi 60pb6bl 3a MaTepPHAAMCTHUECKOE MHPOBO33pEHHE.
Ona — HaZerkHoe H HCTIBITaHHOE OPY2He MapKCHCTCKHX Map-
THH Bcero Mupa B 60pbbe C HAeaAH3MOM.

AeHHH yuMA, 4TO MaTepHs — 3TO He NPOCTO BelLECTBO,
cocTosiliee U3 aTOMOB, MOAEKYA. DAEKTPOHbI H CBET, dAEK-
TpUYECKHE M MarHHTHbIE NMOAS, AI06ble BUAbI H3AyUeHHS —
Bce aTo MaTepusa. «Marepus ecTb To, uTo, ZeiicTBYs Ha Ha-
IIM OpraHbl YyBCTB, MPOU3BOAHUT OILYIIEeHHE; MaTepPHs €CTb
06beKTHBHAsi PeaAbHOCTb, AaHHAs HaM B OIIYIIEHHAX», —
nucar Aenun B cBoeil pabore.

Kputuka AenunbiM peakuuonsnoi ¢purocopun Maxa u
Asenapuyca, OcTBarbsa M HX TocAezoBaTeAel B pasHbIX
CTpaHaX pacCTaBUAA BCe Ha CBOM MecTa. J\eHHH MOKa3aA,
4TO, Kak 6bl HH CTapaAHCb peaKLHOHEePDbl, KakHe 6bl BpeMeH-
Hble OIIHO6KH HHM AeAaAH yuyeHble, HJEaAH3My HHKOTrJa He
yAACTCS CBEPHYTb €CTECTBO3HAHHE C MaTepHaAHCTHYECKOTO
nytH. JleAro 06CTOHT MPOCTO: TOABKO MaTepHaAHCTHYeCKas
(urOCOpHA COBMeCTHMa C ecTecTBosHaHHeM. [Ho urTo6bl
0CO3HATb TO, HEO6XOAHMO B MOAHOH Mepe OBAAJEeTb AHAAEK-
THKOH, TO €CTb CTaTb JAHAAEKTHUECKHM MAaTepHAAHCTOM.
M ecan aaxe ecTecTBoucCHbITaTEAD JeKAapHpYeT CBOIO He-
NPUHAAAEKHOCTb HM K KaKOMY Aarepro, ero cosHaHHe Bce
pPaBHO HOCHT CTHXMHHO MaTepHaAHCTHYECKHH XapakTep, Ho-
TOMY 4TO, U3y4asi ABACHHA TMPHUPOAbI, yYeHbIH HMeeT JAeAO
¢ 06beKTHUBHOH PeaAbHOCTbIO H Bcerja yb6exczaeH, XOoTs Obl
B Ayuwe, B 06beKTHBHOH LEHHOCTH MO3HAHHSA, a CAeA0BATEAD-
HO, U B OOlLEYEAOBEYECKOH 3HAYMMOCTH CBOEro TPYyAa.

O6urne BpeMeHHBIX NPOTHBOPEYHHl, HAKONMUBIIHXCA B
(u3HUEeCKOH Hayke, COHBAAO C NMYTH TeX eCTeCTBOUCHbITa-

IIpupoaa He moxcer nepeuuts
4cA08eKy, eCAU YenoseK
He nepecyuT ce 3aKOHAM.

A. Tepuen
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@Dakror — 3T0 B034YX YyUeHOZO.
H. I1. Masros

TeAeH, KTO He ObIA BOOPY:KEH HCTHHHO Hay4YHbIM METOJOM
NMOHHMaHHUsI OGBEKTHBHOH DPEAABHOCTH H OTPaK€HHsl MHpa
NefCTBUTEADHO TaKHM, KaKMM OH sIBAsieTcs. |akolt meToz
MO3HAHMsSI MOTAA AATb TOABKO MapKCHCTCKO-A€HHHCKas AMa-
AexTHka. BoT kak xapakTtepusyer Baagumup Mabuu Nenunn
MaTepPHAAMCTHYECKYIO AMAAEKTHKY KaK BCECTOPOHHee Yydye-
Hue o paspuTuu: «PasBuTHe, Kak 6bl MOBTOpSIOlIEE MPOH-
ZJeHHble y»Ke CTYNEHH, HO MOBTOPsIIOllee UX MHaue, Ha 6oAee
BbICOKOH 6a3se («OTpHUAaHHE OTPUUAHMA»), Pa3BHTHE, TaK
CKa3aTb, M0 CMHPAAM, a He MO MPSIMOH AHHHH; — pa3sBHTHE
CcKaukoo6pa3HOe, KaTacTPOPHYECKOE, PEBOAIOLHOHHOE; —
«MepePbIBbl MOCTENEHHOCTH»; — MpeBpallleHHe KOAHYEeCTBa
B KayeCTBO; — BHYTPEHHHE HMIyAbCbl K Pa3BHUTHIO, JaBae-
Mbl€ IPOTHBOPEYHEM, CTOAKHOBEHHEM Pa3AHMYHbIX CHA M TEH-
JeHUUH, AeHCTBYIOLIUX Ha JaHHOE TEAO HAH B MpeAeAax
JaHHOTO SIBA€HHsI HAH BHYTPH ZAaHHoro obuiectsa; — B3aU-
MO3aBHCHMMOCTb M TecCHeH1lasi, HepaspblBHas CBA3b BCe€ X
CTOPOH KaKAOTO SIBAEHMs... CBSI3b, Jalolllasi e AMHDbIH, 3aKO-
HOMEPHDBIH MHPOBOH MpoLecc ABHKEHHS, — TaKOBbl HEKOTO-
pble 4epTbl AMAAEKTHKH, Kak 60oAiee cogepxsaTeabHoro (uem
06bIYHOE) y4YeHHs O PasBHTHH» .

Aenun 6ecrnomazHo o6PYLUIMACA Ha TeX yYeHbIX, KOTO-
pble, noaaasuuch OcTBaAbay, TBEPAMAH, UTO «MaTepHS HC-
uyesra». Ou mucar: «MaTepus ucuesaeT» — 3TO 3HaUHT
HcYesaeT TOT MpeAeA, AO KOTOPOrO Mbl 3HAAH MaTepHIO
JO CHUX MOp, Halle 3HaHHE HJET TAy6rke; HCUE3AIOT TaKHe
CBOMCTBA MaTepHH, KOTOpPble Ka3aAMCb paHblue abCOAIOT-
HbIMH, HEH3MEHHbIMH, INepBOHa4YaAbHbIMH (HenpoHHIae-
MOCTb, UHEPUHs, MAacca U T. I.) H KOTOpble Tenepb o6Hapy-
’KMBAIOTCS1 KaK OTHOCHTEABHDbIE, MPHUCYILHE TOAbKO HEKOTO-
pbIM cocTosiHUAM MaTepuH. 6o e zH Hc T B e H H O e «cBOH-
CTBO» MaTepHM, C MPHU3HAHMEM KOTOPOTrO CBs3aH (HAO-
CO)CKHH MaTepHaAM3M, €CTb CBOHCTBO 6 bITb 06 DbeK-
TUBHOHN PEaAbHOCTDIO, CYUECTBOBaTb BHE HallEro
CO3HAHMS» .

Uuras ceroaHs aTH CTPOKH, HEAb3Sl He MOPA3HTLCSH, Kak
Aenun, ne 6yayun (H3HKOM-CIELHAAMCTOM, Cpa3y PasTAf-
JeA TAABHbIH MYyHKT NPOTHBOPEYHH, pasjupaBIIUH COAPY-
’KECTBO YYEHbIX, PACTACKUBAIOILMH HUX MO pPasHbIM Aarepsim.
Mb1 cTaAn cBHAETEAIMH TAYGOKOH crpaBeJAHBOCTH BbIBO-
aa Baagumupa Mabnua 06 oTHocHTeAbHOM XapakTepe Hallle-
ro sHauus. BoiBoaa, koTopblit Mor 6b1 6bITb anurpadoM He
TOABKO K 3TOH KHHre, HO H KO BCeH HCTOPHM HayKH:

«...JlnarekTHueckHil MaTepHaAM3M HaCTaMBaeT Ha IPH-
6AH3UTEADHOM, OTHOCHTEADHOM XapaKTepe BCSKOTO Hayu-
HOTO MOAOZKEHHs] O CTPOEHMHM MAaTEPUM H CBOHCTBaX ee, Ha
OTCYTCTBHHM a6COAIOTHBIX rpaHeH B MPHPOJE, Ha MpeBpalle-
HUM ABHKYIUEHCS MaTepHH H3 OJHOrO COCTOSIHMSI B JpYy-
roe...»".

"Aeunnn B. M. Kapr Mapkc (Kpatkuii 6uorpaguueckuii ouepk
C H3A0KEHHEM MapKCH3Ma).

2 Aenun B. M. Marepuarusm n sMnupHOKPHTHLH3M.

3 Tam xe.



Mrorue 6bIAH OCAeNIAEHDI «MOZHBIMH» TeUEHHSIMH B (PH-
3uke U ¢urocopun. Muorue, Ho zarexo He Bce. [lpoTuB
BaraszoB Maxa u OcTeaAbga, NpOTHB BceX, KTO KpHYaA
0 «AeMaTepHaAH3aLHH aTOMa», BbICTYyHAH BHAHeHIIHe yue-
Hble MHpa.

Kaxos e 6bIA KOH(Y3 SNHrOHOB HMAeaAM3Ma, KOrga Mx
auzepnt Ilyankape u OcTBarba oTkasaAHCh OT CBOMX mpes-
HHX B3rAsAZ0B. JTo 6blAa HacTosIasA nMobesa MaTepHAAHCTH-
4eCKOH (PH3HKH.

NMMPUMEYAHHUE N: 1,

U3 KOTOPOLO YUTATEAb Y3HAET, KAKUM npeacTasasau cebe
arom ¢usuxu Hauara XX sexa

Iepeiitn or npeacraBrennii 06 aTome kak 0 NpPOCTOM M HeJeAH-
MOM WIapHKEe K CAOXKHOH CHCTEMe H3 NOAOKHTEABHBIX H OTPHIIATEADb-
HbIX 3apajoB 6blro He Aerde, 4eM OTKa3aTbCA OT NAOCKOH 3eMAH H
COrAacHTbCA € Tem, uTo oHa — map. Ho paxe mnepex Temm, krto oT
BCeHl JymIH roToBbl GbIAH COTAACHTbCA C HOBBIM TNpeJCTABACHHEM, BCTa-
BaAM MHorouncienuoie TpyaHoctn. [Ipucnoco6urp «nyaunr Tomcona»
K O6bACHEHHIO H3BECTHBIX ABAeHHH 6bIAG OYeHD CAOHHO.

IMomuure, s pacckasbiBaa, Kak ABa HeMeUKHX MNpodeccopa — (HIHK
Kupxrop n xumuk Bynsen uao6pean cnexrparbubiii anaaus?.. K navary
XX cToAeTHA 3TOT METOA HCCAEAOBAHUA HACTOABKO PAa3BHACA, YTO yHeHble,
noxaAyil, M He NMOHMMaAH, Kak 3To oHM o6xoauamch Ges mero pambure.
CrekTparbHblii aHaAM3 cTan GyKBAABHO YHHBEPCAABHBIM HMHCTPYMEHTOM
nccaepopanna. XHMHKaM OH MOMOTaA 3aNOAHATD MYCTYIOIIHE KACTKH B Ie-
pHoanueckoi Tabanue srementos Mengereesa. Pusukam... Bnpouem, x ¢u-
3MKaM TaK NMPOCTO He Mepeiijemb.

Jasaiite Bosbmem HeGoabmoii pas6er.

Kaxcabii xumuueckuit srement, coxxennbiii B nAaMenn GyH3eHOBCKOI
ropeAKH, BCErja AaBar B CNIEKTPOCKONE CBOi HEMOBTOPHMDIH 0AHH H TOT Ke
Habop nBeTHbIX NoArocok. Ho kamapiit anement gorxen 6pia cocroaTp H3
oauHaKoBO ycTpoeHHbix aTomoB. He osmauaro Am aTo, uto uBernnie An-
HeeuKH CNeKTPa 6bIAM KaK-TO »KeCTKO CBA3aHbI CO CTPOEHHEM aTOMOB, 3aBH-
CEeAH OT 3TOro CTPOEHHA M B KAPKOM NAAMEHH rOPEAKH OXOTHO PaccKasbi-
BaAu 06 aTom cTpoennn? [la, Bor 6eaa, HHKTO moka 3Toro A3bIKa AHHeHua-
Thix cnekTpoB He nmouumar. W Hago 6biro cpouno emy o6yuntbesa.

Ipeacrasbre cebe, uTo BbI NONAaAH B HEM3BECTHYIO CTPaHy H He 3HaeTe
ABbIKA, HA KOTOpoM ropopar ee xuteAn. Kak ocsoutn uyxyio peun? Hago
no6biBaTh B pasHbIX CHTYallHAX, 3HAKOMbBIX BaM paHbille, H CPaBHHTb
Ha3BaHHA NMPOCTBIX NPEAMETOB M AeHCTBHIl Ha POJHOM H WYKOM A3bIKAX.

Iipumepno Tak pemnan noctynuto u ¢pusuxu. Onn npunAAKCH H3yvaTh
NoBeJeHHE CMEKTPOB B CaMblX PasHbIX YCAOBHAX: B Kape H XOAOJAe,
B BAEKTPHYECKHX H MarHHTHBIX MOAAX. A NMOTOM 3ajyMaiHCh Haj TeM, Ka-
Kyl0 25 MOJeAb aTOMa HY2KHO NOCTPOHTb, uToGbI OHa B Tex e caMbIX
YCAOBHAX HCNyCKaAa TaKHe ke CNEKTPbI.

Ho noBeaenne cnekTpoB m3yuntb 6blA0 3HauHTeAbHO Mpoile, YeM Mo-
CTPOHTb COOTBETCTBYIOILYI0 MoJeAb aTomMa. JTa pabora saTamyaach Ha
ZoArue roabl.

Cunauara xasaroch, uTo MogeAb TomcoHa paspemuT Bce npo6iemni.
Ona ¢ ¢u3suueckoil TOuKH 3peHHA O6GbBACHAAA NEPHOAHYECKYIO CHCTEMY
aaementoB MengeaeeBa, nossorsra npeactaButh cebe Ha aTomHOM ypoBHe
xumuueckne peaxuuu. Ho Jx. Jx. Tomcon ne 3pa rosopua, uro «kaxaoe
HayuHOe OTKpBITHE He ABASIETCS NMPEAEAOM, AaAblle KOTOPOro HATH HeAb3s,
a, Ha060pPOT, CAY2XHT NMPOCNEKTOM, BeAYIIHM B HOBblE, elie HeH3BeJaHHbIE
crpanbl. Yl noka nayxa 6yaer cymecrBoBaTh, BeAHKOE MHOXKECTBO BEAHKHMX
npo6aeM MCKAIOMAT BCAKYIO ONMACHOCTb HACTYNAEHHMA Korja-Hu6Gyab snoxm
6e3paboTnubl arsa dusnkos». Jaxe B ToT nepuoa, korga mogean Tomcona
elle TOAbKO CO3/laBarach, GH3HKH yxke HaGAIOJaAM sIBAEHHS, KOTopble el
nporusopeunan. M oTroro Ha cTpaHmmax pasHbIX HayuHbBIX KypHaAOB

Toicauu nyreii seayr
K 3abayxcaeHuto,
K UCTUHE — TOAbKO OAUH.

K. K. Pycco
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NMOABAAAHCD HEOJHOKPATHO NPEAAOKEHHA O TMNEPECMOTPE TOMCOHOBCKOM
CHCTEMBI.

HexkoTopbie u3 Hux s npUBeA 3ech B XPOHOAOTHUECKOM MopsaaKe. A uTo-
6b1 cpasy 6bir0 MOHATHO, MOYEeMy MpejAaraemMbie MOJEAM HE 3aHAAM BeAy-
LIEro NoAO2keHMs B Hayke, A cHaGAHA kaxaoe coobumienHe KomMmeHTapHeMm.
EcAn Bbl BHHMaTeAbHO NPOCMOTPHTE HX, TOTJA H CACJYIOWIasA MOJEAD aTOMa
Peai:/lpq)opua He 6yaeT AAA Bac TakoH HeO:HMJaHHOH.

Tak...

COOBIWEHHE Ne 1
1887 roa. Pyccknit ¢pusuk INlerp Huxoraesnu Aebeges (1866—1912),

craxupysco B Bepannckom ynnBepcuteTe, BeA ANEBHMK, 3alHCH KOTOPOro
A0 nocreanux Aer He 6biam ony6AmkoBambl. A MexAy TeM 0JHa M3 HHX
raacuaa:

«22 ansapa 1887 r.

Kaxabiit atom npeacrasaser co6oii moanyio Corneunyio cucremy, To
€CTb COCTOMT M3 Pa3AH'MHBIX aTOMOMAAHET, BPALIAIOWHXCA C Pa3sHbIMH CKO-
POCTAMH BOKPYr LEHTPaAbHOH NMAAHETHI HAM KakuM-An6o apyrum o6pasom
ABHFalOILMXCA XapakTepHo mnepuoauueckn. [lepuoabt aABm:kenna Becbma
KpaTKoBpeMeHHDbI (N0 HAIIMM NOHATHAM)...»

KOMMEeHTapH#

Haen crpoenna aroma, noxoxero na Coameunyio cucremy, Burara
B Bo3ayxe. Ho aas Toro uro6br crarh Teopmeit, maee ny:xHubl 6b1an Jokasa-
TeabcTBa. AebesleB HI CAOBOM, KpOMe AHEBHHKOBOH 3anHcH, He 06MoOABHACA
6oabwe o csoem mpeasuacnun. He pacckasar on o Hem m Toraa, xoraa
NAQHETapHAasA MOJeAb MOAyuHAA Bceobujee mpusmnanue.

COOBINEHHUE Ne

1901 roa. Mpanyysckuii pusnkoxumnk Kan-Barncr Meppen (1870—
1942), usyuas npHpoay KaTOAHBIX M PEHTTEHOBCKHX Ayueid, NMpeAAOKHA
FHMOTE3Y, COTAACHO KOTOPOil aTOMbI BelIeCTBA COCTOAT H3 YaCTHI H YCTpoe-
Hbl Hanofo6ue MuuMAaTIOpHBIX NAaHeTHbIX chHcreM. «[loAroxureabno 3apsa-
»eHHOe AJIPO OKPY:KEHO OTPHIATEAbHbIMH 3AEKTPOHAMM, KOTOpbIe JABHra-
1I0TcA mo onpejgereHnbiM opburam». CkopocTH 3THX ABMMKEHHH JOAMKHDI
COOTBETCTBOBATb YaCTOTAM OCHOBHDBIX CHEKTPAAbHBIX AMHHH BAEMEHTOB.

KOMMEHTapHH

Ecan Bbi 6yseTe e3auTb MO KPYry € coBep oan ii ckopocTbIo,
TO H Torga Takoe aBH:cenue GyaeT paBHoyckopemnbim. [loTomy urto pas
TCS HanpaBAeHHE JABH 3HAYHT, Ha TeAo AeHcTByeT cuAra. Koab
CKOPO Ha TeAO AeHCTBYET CHAA, €ro ABHKEHHMe He MoxseT GbITb paBHOMep-
HbIM. A N0 3aKOHAM KAACCHUECKOH B3AEKTPOJHHAMMKH BCAKHH BDAEKTPH-
uecKHil 3apAj, ABHTAIOIUMICA C YCKOPEHHMEM, JOAKEH HeNpepbIBHO H3AY-
YaTb HEPTHI0 B BH/le 3AEKTPOMAarHHTHBIX BOAH. 1epss 3Hepruio, oH Top-
mosnrca. [Ipn aTom ero op6ura gorxua cTa ThcA Bee "
Ecan xe npeacrarntb ce6e Takoii 3apaj aAeKTpoHoM, o6AeTalomum aapo,
TO B KOHLIe KOHIIOB 3TOT 3AEKTPOH J0AeH nagath Ha camo siapol.. Ilpu atom
aToM oAkeH MpeKpamaTth cBoe cyiectBoBanne. Ho aanreabnocts musnn
Bceea ii onposepraer noao6uniii Boieoa. M noromy mogean atoma Ilep-
pena 6bira oTBepruyTa.

COOBIMEHMUWE Ne 3

1902 roa. Aopa Keabeun (Y. Tomcon) B Auranm NPEAAOKHA NPOCT-
PaHCTBEHHYIO MOAEAD aTOMa B BHAE P pHo NOAOKHTEAD-
HOH 3AEKTPHYECKOMN c(epbl, B LEeHTPe KOTOPOi Haxomrrcn OTpHIATEAbHDBIH
3apAs B BHJE JAEKTPOHOB, CrpyNIHPOBaHHBIX B YCTOHUMBBIC CHCTEMBI.

KOMMEeHTapHH

B cBoeii cratve Y. Tomcon Bcnomnna o Teopun nerepbyprckoro axa-
aemuka M. Y. T. Dnunyca (1724—1802), ¢ xotoppim B cBoe Bpems



nemaro cnopua M. B. Aomomocos, m massar cBoio MogeAb «aTomoMm
Anunuycan.

TMoayuarach ona craTHueckol, To eCTb HemoABH:SHOH, MPOCTPaHCTBeH-
HOM MOJeAbIO, KOTOpas ¢ TPYJAOM MOJAAAaBaAaCh MaTEMaTHUCCKOMY pacueTy.

COOBUWIEHHE Ne 4

1903 roa. M. Acnapas b Depmanun npearoknar momylo Moaeab
atoma. ITo munenmio Acnapaa, HHKAaKMX OTACABHBIX 3ACKTPOHOB B aTome
He cywecTnyeT. ATOM COCTaBAAIOT 0co6ble YaCTHLBI — AHHAMHADBI, KaKAas
H3 KOTOpbIX — dAeKTpHucckuil Ay6rer. Obmasn mMacca 3Tux wacTuy pabHa-
eTca macce aToma. A HMX pagHyc 3HAYHTEAbHO MEHblIC pa3McpoB aToMa,
n notomy 6oabwasn uacTb avomnoro obnema, mo Aemapay, okasmbiBarach
nycra.

KOMMEeHTapHH

loatsepantp cymecrnonanue «amuamna» NAenapay me yaaroco,
H NMOTOMY €ro MOACAb NMPH3HAHUA He NoAyunAra. Eguncroennbim paymo-
HaABHBIM 3€PHOM €ro THMOTe3bl ABHAOCH NpeANOAO:KEHHE O «Mpo3pady-
HOCTH» aToMa, 0 TOM, YTO €ro Macca cocpejoToueHa B BecbMa HeGoabiiom
o6beme H GoAbuIas €ro YacTh «HMycTa».

COOBIMEHHE Ne 5

1904 roa. Paspusaa mogeap Y. Tomcona (ropaa Keabbuua), tak na-
apiBacMblii atom Jnunyca, Jax. Jx. Tomcon yconepmencrsonar cporo mo-
aeAb atoma. Tenepb oma mpeactanasira coboii Taks:ke panHOMcpHO 3aps-
MEeHHYIO TIOAO’KHTEABHDIM 3ACKTPHYECTBOM ciepy, BHYTPH KOTOPOH Bpala-
AHMCb OTPHUATEAbHO 3apsKCHHbIE KOPMYCKYAbl, YHCAO H PacloAOHeHHE
KoTopbix 3apucero oT mpupoabi atoma. [Ax. [x. Tomcony me yaarocn
pemtnth 06umYyI0 3ajauy YCTOHYHMBOTO PacClOAOMKEHHS KOPMYCKYA BHYTpH
cpepbl, H OH OCTAHOBHACS HAa YACTHOM CAyUae, KOT/Ja KOPNYCKYAbI ACHAT
B OIHOH MAOCKOCTH, Mpoxoasieii yepes uentp cepsi. Toraa, ecan uncao
KOPNYCKYA MPEBbIAAO MATb, N0 YCAOBHAM PaBHOBCCHsI, OHH JOAMSHBI GbIAK
pacnoAaratbcsi B BH/JE CHCTeMbl KOHLUEHTPHYECKHX KoAael. Tomcon paccum-
TaA, YTO Ha BHYTPCHHCM KOADbLie MOTAH YCTOHYMBO pacnoAaraTscs oT oaHOM
0 NATH KOPMYCKYA-BAEKTPOHOB. 3aTeM cAejoBara rpynna H3 JABYX KoAell,
Ha KOTOPbIX MOTAH, COOTBeTCTBEHHO, HaxoaAnuTbesa: Tn 3, 1u6,1u7,1u8, 2
u 8... u Tak garee, 20 5 u 11 kopnyckya. [lorom creaobarn rpynnot ¢ Tpemn
KOADBIIAMH, YCTBIPbMS KOABIIAMH, IIECTBIO H CeMbl0 KoAbuamu. B kamaom
KOABIIC KOPNYCKYABI CORCPIIAAH JOBOABHO CAOMHDIC ABHACHHs, KOTOpble
aBTOp THNOTE3bl CBA3bIBAA CO CNEKTPaMH. A pacnpejgeAcHHC KOPHYCKYA
N0 KOAbIAaM-060A0UKaM COOTBCTCTBOBAAO BePTHKaAbHbIM cToAGuaM Tabau-
ust Menaeareena.

KOMMeHnTapHuil

Ax. dx. Tomcon npexkpacHo MoHMMaA CAOXKHOCTb CTPYKTYPbl aTOMa,
Ha3BaHOTO MM «IYAHHIOM C M3I0MOM».

Ero HoBas moacAb no3porsira o6bACHATD H3MEHEHHE XHMMHUYCCKHMX
CBOJICTB BACMCHTOR B COeAHHEHHAX. JACKTPOHBI, BPALLAIONIHECA HA KOADIIAX-
opbuTax, MOrAH noJ AeHCTBHEM BHCUIHHX CHA CMEIATbCsi B CTOPOHY OT No-
A ap H3, H3MEHAA CTPYKTYPY aToma. A ecAH MeHsaAach CTPYK-
Typa aToMa, TO MEHAAHCb M ero xumunueckue cpoiictBa. [loabaynch moaeanio
Ax. Jdx. Tomcona, Moxno 6biro monbiTaThea npejctanutb cebe MexaHnam
XHMHUecKHX peakumii. To ecth moMckaTb Ty camyio Aowmagb, KOoTopas, Mo
o6pasnomy Boipaxenmio OcTnarbaa, cnpsiTana BHYTPH napoBosa.

Ax. Ax. Tomcon nopomenr coscem 6AH3KO M K BbIBOAY, YTO XapaKTep
pacnpeAcAcHHs SIACKTPOHOB B aTOME ONpPe/lcAAET €ro MECTO B MEPHOZHICCKOH
cucreme aaementos. Ho Toabko nogomer. Oxonuateabmbiii BbiBos 6bia
eme Bnepeau. Muoroe B npearoxkenHoit uM Mojeau 6b1A0 ele HeobbaCHHMO.
Hukro, nanpumep, He moHHMaA: 4TO NpeACTaBAfET co60H NMOAOKHTEABHO
3apsaKeHHas] Macca aTOMa H CKOABKO JAEKTPOHOB JOAXKHO COJAep:KaTbcA
B aTomax pa3AHunbIX 3Aementon? CyluecTByloT AH B aTOMaX HOAOKHTEABHO
3apsKeHHbIC YACTHLbI, H €CAH HET, TO KaK 06DBIACHHTD COCTAB MOAOMKHTEAD-
HOFO M3AYYCHHMS] PaJHOAKTHBHDBIX BemiecTn, oTkpbiTbix A. Bexxeperem n
cynpyramu Kiopu?
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Kro ycrpemacn k ssesaam,
TOT HC 02AAAbIBACTCA.

Aeonapao na Bunuu

Ha 3TH BONPOCHI, BIPOiYeM, KAK H HAa MHOIrHe JApyrHe, pbiXAas TOMCOHOB-
CKasa MOJ€eAb OTBE€TAa He JaBaAa.

COOBIIEHMUWUE Ne 6
1904 roa. Anouckuii pusux Xanrapo Haraoxa (1865—1950) npeanro-

KHA AAA 06DbACHEHHA ABAEHMH PajHOAKTHBHOCTH M ONTHYECKHX CNEKTPOB
MojeAb «caTypHomozo6Horo» aroma, KoTopas mpeAcTaBAsra coGoii eannoe
LIEeHTPAAbHOE MOAOKHTEAbBHO 3apsKeHHOe TeAO, BOKPYT KOTOPOro, Crpynmu-
poBaHHbIe KOAbLAMH, Kak y nAaanetst CaTypn, BpamaioTcsa oTpHuaTeAbHDbIE
3AeKTpoHbI. Y aToMOB, uMelolwnx GoAbIOH aToMHbIH Bec, TAN<eAOe HeCTa-
6uAbHOE KOABIO cNoco6HO ¢ OrpoMHOH CKopocTbio BbiGpacbiBaTh M3 ceba
AerKHe 3AEKTPOHbI, BXOJAAILIHEe B €ro coCTaB.

KOMMEHTapHH

Haraoxa BbiuncAuA nepuoabt kore6anuil, KoTopbie coBepIIAIOT BAEKTPO-
Hbl MIPH CMeLIEHHAX €O cBOMX op6uT. DTHMH uacToTaMM MOkHO 6bIAC MpH
XeAaHHH NPHGAH3HTEABHO ONMCaThb CHEKTPaAbHblE AHHHH HEKOTOPBIX
3AEMEHTOR.

Opnako mnaaHeTapHas MoJeAb aToMa yxce NpejAararach paHblle
K. INeppenom. Moaeanr Haraoku ne 6p1ra cno6oana oT Tex 2se HeJ0CTaTKOB.

COOBIMEHHE Ne 7

1905 roa. 25 cenrsbpsa Ha cbesje HeMeLKMX eCTECTBOMCIbITaTeAeH M
Bpaueii npogeccop pusnkn Mionxenckoro yuupepcurera Buavreanm Bun
(1864—1928) ckasaa B cBoem gokrage: «Boabmylo Tpyanocts arsa arekt-
POHHOHl TeOpHHM NpejCTaBAseT Takie 06bAcHeHHe CNEKTPAABHDIX AMHHH.
Tax kak KaxJ0My 3AEMEHTY COOTBETCTBYET ONpeeAeHHas rpyNMHPOBKa
CMeKTPaAbHbIX AMHHH, KOTOPble OH MCIYCKaeT, HaXoAsACh B COCTOAHHM CBe-
4eHHA, TO KaXKAbIH aTOM JOAXKEeH NPejCTaBAATD HEM3MEHHYIO CHCTeMY.
Tpowe Bcero 6biro 6b1 NpeACTaBUTb aTOM KaK NMAAHETapHYIO CHCTeMy, CO-
CTOAILYIO H3 NMOAOKHTEABHO 3apAKEHHOTO LEHTPa, BOKPYr KoToporo obpa-
aTcs, NoA06H0 NAaHeTaM, OTpHLaTeAbHbIe dAekTponbl. Ho Takas cucrema
He Mo2keT GbITb HeH3MEeHHON BCA€CTBHE H3AYuaeMOH dIAeKTPOHAMH IHEPrHH.
TloaTomy MbI BbIHY2AeHbI 06PaTHTLCA K CHCTEME, B KOTOPOH 3AEKTPOHDbI Ha-
XOJAATCA B OTHOCHTEABHOM MOKOE MAM 06AajalOT HHUTONSHBIMH CKOPOCTA-
MH, — npeicTaBAeHHE, B KOTOPOM COJEP:KHTCA MHOrO COMHHTEABHOIO».

KOMMEHTapHH

IMoxcaryii, 3ToT oTpbIBOK M3 okraza Buma moamoaur mrornm mepeumc-
A€HHbIM MONBITKAM (PH3HKOB BBECTH HArAAJHYI0 MOJEeAb aTOMa, KOTOpas
06bacunAa 6b1 Bce n3BecTHbie ero cBoiictBa. HecmoTps na negocrorepnoctn
H COMHeHHA, B NepBoM payHje no6Geanra mogeab Tomcona, HegocTaTkn Ko-
Topoii He 6bIAH HH AAs Koro cexpeTom. Brnipouem, aTa no6eaa 6bira nemoanoit
M HEOKOHYATeAbHOM.




B 1898 roay B KaBenaumckoii ra6opatopuu y Tomcona
3aKOHYHA /JOKTOPAHTYPY CblH HOBO3EAAHJACKOTO (epmepa
Apuect Pezeppopa (1871—1937). Monroao#t pusuk mory-
uuA HasHaueHue B Kanaay, B Monpearbckuit yHuBepcHTET
Mak-T'uara. B pexomenzateabnom nuceme Jax. Jx. Towm-
coH mucar: «Y MeHS HHKOTAa He 6bIAO MOAOZOTO YUYEHOTo
C TaKHM 3HTY3Ha3MOM H CMOCOGHOCTAMH K OPHIHHAAbHBIM
HccAe0BaHUAM, Kak r-H Pesepdopd, 1 g yBepeH, uTo, eCAH
oH 6yzeT n36paH, OH CO3AACT BbIAAIOLWLYIOCS WIKOAY (DH3HKH
B Monpeane...».

Yuenuk noaHocTbio onpaBzaaA Hazexabl yuuters. Mon-
peaAbCKHH NepHoA ero paboTbl CAaBEH He TOABKO BbIJAIOLIH-
MHCA OTKPDbITHAMH, HO TaKze HauyaAoM, 3aKAaZKOH QyHaa-
MeHTa 6yayuied IIKOAbI HOBOH (PH3HKH.

O Pesepdopae nanucaHo mHoro mpekpachbix kuur. On
NpoxHA GOABIIYIO KH3Hb B Hayke, Ha CaMOM IepeAOMe
pesorlounH B ¢usuke. M coszar cBoio Hayunyio mxo-
Ay. [lpaBaa, ne B Moupeaae, a B Anrauu, kyaa BepHyAcs
B 1907 roay.

Tpyano uaiitn B ucTopuu HaykH ¢urypy 6oree cHMma-
THYHYIO, YeM STOT OTPOMHBIH HOBO3EAaH/eL C TPOMOBbIM ro-
AOCOM H TAMEABIMH KyAakaMH depmepa. CBOUMH TOACTBIMH
NaAbLlaMH OH YMEA TaK AOBKO NPHCTPOUTb HEBECOMBIH AH-
CTOYeK 30A0Ta Ha OMBITHYIO YCTAHOBKY, YTO CHHCKaA cebe
CAaBy Ayumero 3kcnepHMeHnrtaTopa B MHpe. Jlero cBoe on
coBepmIaA BCeraa C SHTY3Ma3MOM H TaK 3apasHTEAbHO, 4TO
HEBO3MO2KHO 6BIAO OCTaBATbCS PABHOJAYLIHBIM.

I''IABA
CEJIbMAA

KAK Y3HATD,
YTO HAXOJINUTCA
BHYTPH IIYIUHIA?
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. Pesepgopa s nepuoa
ezo paborot 8 Monpeaae.

B Moupeare yuusepcuteTckas AabopaTopHs OKa3arach
BecbMa HenpHcnoco6AeHHOH AAsi Aereembix Pesepdopaom
sambicroB. Ho Morozo#t yuenbiit He yubiBaa. «f1 He Teope-
THK, — AIOGHA OH MOBTOPATb M Mo32ke, co6Hpas cO6CTBEH-
HOPY4YHO MPH6OPDbI, HEO6XOAMMblE AAA SKCNEPHMEHTOB. —

HM HTpalOT B CBOH CHMBOAbI, a Mbl B KaBenaume a06bI-
BaeM HemojJeAbHble TBepible (akTbl Npupoabl». Pesep-
dopa AO6HA B myTKy nobaxBaruTbcsa. Ha camom gere ma-
A0 HaHZeTCA Y4eHbIX-3KCIEePHUMEHTaTOPOB, KTO CTOAb TILA-
TeAbHO 6bl 3a60THACSH O TOM, YTO6bI €ro OMNbITbl 6bIAH He-
NpeMeHHO MOATBEPHAEHbl TEOPHEH, a €ro OTKPbITHA HMEAH
6bl CTPOroe TeopeTHYECKOe OBOCHOBaHHE.

B Momnpeare Pesepdopa saHsrca HccaegoBaHHEM pagHO-
aKTHBHOCTH ypaHa H TOPHA. 37eCb OH MO3HAaKOMHACH C Ta-
ArantauBbiM xumukom MDpegepukom Coaau, ¢ koTopbiM BMe-
CTe OTKPbIA CaMONPOH3BOAbHOE TMpeBpallleHHe pPaJHOaKTHB-
HbIX 3AeMeHTOB. 3jecb ke, B yHusepcuTeTe Mak-I'nana,
OH BMepBble dKCMEPUMEHTAAbHO MOJATBEPAHA CBOE MpPeAMNo-
AO2KeHHe, YTO aAbda-4aCTHUb!I ABASIOTCA HE YeM HHDBIM, KaK
aTOMaMM TeAMs, MOTEPABLUIMMH JBa 3AeKTpoHa. Brnpouem,
C TOYKH 3peHHs TMPHANPYHBOTO OKCNEPHMEHTATOpPa, 3TH
OMBITHI MOKa He 6bIAH ZA0CTaTOYHO y6eauTeabHbiMH. Mozxkno
cMeAO CKa3aTb, uTo, pabortass B Moupeanre, Peseppopa cos-
aaA yuenue o paauoaktusHocTH. Co Bpemenem Mak-I'nar-
CKMH YHHBEPCHTET CTaA OJHHM H3 KPYNHEHIUHX LEeHTPOB
o M3yuYeHHIO paAHoakTHBHOCTH. A Bokpyr Pesepgopaa
CMAOTHAACh GOAbIIAS TPYNNA MOAOZBIX ClELHAAHCTOB.

B 1905 roay Peseppopay 6bira npucy:aena B AHrauu
nouyetHas meaarb Pymxopda. Monrozoro yuenoro us6paru
ureHOM J\OHZOHCKOrO KOPOAEBCKOro o6lecTBa.

JBa roaa cnycrsa, pacnpomwasmuch ¢ Kanagoi, Pesep-
dopa yexar B Anrauto. Manuectepckuit yHHBepCHTeT npe-
AOZ(HA €My OCBOGOJAHBLIYIOCA AOANKHOCTb mpodeccopa (H-
sukn. M 3zecb 3a kakoil-uubyab roa o6pasoBarcs YAH-
BHUTEAbHbIH KOAAEKTHB MOAOJEKH: CTYZEHTOB H aclHpPaHTOB,
TAKHX 2Ke, KaK HX med, 66CKOHEUHO yBACUEHHDbIX (PH3HUECKH-
mu npobremamu. OHH MHOTO IIYTHAH, BECEAO CMEAAHCb, HO
OHH Oo4yeHb MHoro pa6oTaru. Bce xuan B o6cTanoBKe TBOpUE-
CKOTO MOABEMA H He MKAAEAH AAS AeAa HU BPEMEHH, HH CHA.

Pesepdopa npuaaBar upesBbiYaHHO 6OAbIIOE 3Haue-
HHMe HCCAeAOBaHHIO aibda-uacTHu. MluTyuuueit 6oabmoro
YYEHOr0 OH YYBCTBOBAA, YTO MM MNpPeJACTOHUT BblZaloLIascs
POAb B Hapomaatoumeiics aTomuod ¢usuke. U Bpems noxa-
3aA0, YTO OH He omH6Cs.

CosmecTHo ¢ yuenukamu [efirepom u Poiiacom Pesep-
(dopa npozerar TOHHAHIIHE H3MEPEHHS U ONpeAeAHA Goree
TOYHO 3apsA H MacCy aAbda-yacTHL, MOATBEPAHB, UTO OHH
6bIAM He YeM HHbIM, KaKk aTOMaMH reAHs, MOTepsBUIMMH I10
ZBa SAeKTPOHa. ATOMbBI reAHs, KOTOpble BbIAETaAH M3 ypaHa
u topus? Uyameca! Ho aTu «uyaeca» aumxBuamposaru Bce
COMHEHHS B MNPaBUABHOCTH TEOPHH PaAHOAKTHBHOIO pac-
naza, koropyio on emecte ¢ Coaau BbiaBUHYA eme B Mak-
[uarckom yuusepcurere. OanoBpemenHo oHM Tpe6oBa-
AH BNAOTHYIO 6paTbCsi 3a HCCAeJOBaHHE CTPOEHHA 3THX



«KMpNUYeH MHPO3AAHUA», UYTOGbl OTBETHTb Ha HeAOYMEH-
Hble BOMPOCHI.

CocTaBasiz nporpammy pa6or B Manuectepe, Pesepdopa
HaMHCaA AAMHHDIH CIIUCOK NPO6AEM, KOTOpPbIE €My XOTEAOCD
6b1 pewntb. [Ipo6aema noa nomepom 7 naswiBarach: «Pac-
cesanune arbga-yactuu». B Monpeare emy Tak u He yaaroch
NOHATb, NMOYeMY, MPOAETas CKBO3b CAIOAY, aAb(a-4acTHLbI
usMeHsiAH cBoto Tpaektopuio. OTBeT Ha 3TOT Bompoc 3aBH-
CEA OT TOro, YAACTCH UAH HET ONPEeAEAHUTb HCTHHHYIO KOH-
crpyxuumio atoma. Ho kak ato caerarn? M Pesepgopa orse-
THA Ha 3TOT BOMPOC CO CBOHCTBEHHON €My PEUIMTEAbHOCTDBIO:
«Campiii mpocTol cnoco6 y3HaTb, YTO HAXOAHUTCA BHYTPH
nyaAuHra, — 3TO CYHYTb B Hero maien!»

Ou npearomur dpucry Mapcaenny u [ancy [elirepy
MOCTABUTb COOTBETCTBYIOWIMI 3KCIEPHUMEHT.

YcranoBka Moroabix AwoAedl mpeacTaBAsina coboit He-
XMTPOE YCTPOHCTBO, MO3BOAsBIIEE OOGCTPEAHMBATb AHCTOUKH
TOHEHbBKOH MeTaAAMYECKOH (POAbBIH 6bICTPBIMH aAbda-4acTH-
LaMH, BbIAETAIOLIMMH U3 KYCOYKa PaHOAKTHBHOTO BELLECTBA.

To 6bir0 Bpems, korza, Kak cHpaBejAMBO 3aMETHA
nucaterb MuTuer YUACOH, «€CAH 3KCNIEPUMEHTATOpP He MOT
NOCTaBUTb AIO6OH ONBIT C MOMOLLbIO OGPBLIBKOB BEPEBKH,
HECKOADKHMX MaAOYeK, Pe3HHOBOH MOAOCKM M CcO6CTBEHHOH
CAIOHBI, OH He CTOMA Jax<e 6ymard, Ha KOTOPOH MHIIET».

— TllocmMoTpum: He cMoxeTe AHM Bbl MOAYYHTb HEKHH
3P (MEKT MPAMOro OTPaxKEHHA aAb(a-yaCTHL OT MeTaAAH-
4ecKOHl MOBEPXHOCTH? — roBOPHA Ied, OCMaTPHBas yCTa-
HOBKY.

Takue skcnepumentol yxe 6biau paubme. Ho Pesep-
(OpA UYBCTBOBAA, YTO HA STOT Pa3 OMBIT AOAKEH EMY B UeM-
To nomoub. Jasa Mapcaenna u [efirepa norsanyauch goarue
4acbl TOMHTEADHOTO CHAEHMS B 3aTeMHeHHOH komHuaTte. Ilo
pPeAKMM BCMbIIUKAM Ha CBETALLEMCS 3KpaHe HYKHO O6bIAO
NOACYHTHIBATD YHCAO YaCTHL, OTKAOHHBIUHXCA OT CBOErO
NyTH MOCAe MpoAeTa uepe3 Goabry. B mnpunnune ounu u
ZOAMHDBI 6bIAM OTKAOHATBCS, HO OTKAOHATbCS Ha MaAble
yraol. Beap atom Tomcona 6bia arexkTpuueckn HeHTpaireH.
U npobuth ToHeHbKHMH AMCTOYeK 30A0Ta aAbda-yacTHIIAM,
no uzee, AeHCTBUTEAbHO GbIAO He TpyAHee, 4eM 3KCIEPH-
MEHTaTOpy 3aAe3Tb NaAbleM B Markuit nyaunr. M Tem e
MeHee MOAoZAble PU3HKHM O6GHApPYKHAH, YTO HEKOTOPbIE aAb-
(pa-uacTHLbI He TOADKO PE3KO U3MEHSAH CBOM MyTb, MpPOAE-
Tas 4epes METaAA, HO Aarke OTCKAKMBaAM OT (POAbrH 06pat-
HO. DTO «Ka3aAOCb CTOAb K€ BEPOATHbIM, — MHCAA MO32Ke
Pesepdopa, — kak ecau bt Bbl BoicTperuan 15-zroiiMoBbIM
CHapsAAOM B ManHPoCHyIo 6yMary W STOT CHapsj OTpasHACH
6bl Ha3aj W MOMaA B Bac...»

Saraaka ctoura pasmpimaenuit. M1 Pesepdopa ayman
Haa Hed ynopHo, HactoHuuBo u aoaro. Jymar sesae. y-
MaA, NMOKAa He MPHIIEA K YAHBHTEABHOMY BbIBOZY.

Ecau 6b1 aTombl mnpeacTaBASAH c060#l KOHCTPYKLHH,
npeaAozeHHble | OMCOHOM, aAb()a-yacCTHIIbI AOAZKHbBI GbIAH
6b1 CBO60AHO MPOXOAHTb Yepe3 HHUX, a CAeAOBAaTEAbHO, H
yepes TOHKYIO (poAbry. AHIDb OTAEAbHDBIE «MHKPOCHAPAABI»

Ik

Anvgpa-uacruya —
A4pO aToma ieaus.

Cxema paszencHus usayueHus
no «copram».
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Cxema onvita Peseppopaa.

MOTAH YYTb-4yTb OTKAOHSATbCS, NMPOAETAs CAMIIKOM GAH3KO
BO3AE «IAABAMOUIMX» B TOMCOHOBCKHX aTOMaX 3AEKTPOHOB
W nomajas B MOAe KYAOHOBCKHX cHA. Ho uu ogna us mpo-
AETaIOUIMX YacTHIL He HMeAa NMpaBa OTKAOHSTbCA Ha Te GOAb-
llIMe YTAbl, KOTOpPble HaGAIOJZAAH DKCIIEPHMEHTATOPDI, H TEM
6oree HE MOrAa OTCKAKMBaTh O6PAaTHO.

B kakom cayuae aTo 6b1A0 6bI BO3MO2HO? T OABKO B TOM,
€CAH TIOAHBI MOAOKHTEAbBHBIH 3apsJl COCPeAOTOUEH B LEHT-
pe, a He pacnpejeAreH No Bcemy obbemy atoma. IlpHuem
COCpeOTO4EH OH JOAKEH 6bITb B HeGoAbioM azpe. M mexay
STHM MOAOXHTEABHbIM SAPOM H OTPHUATEADHO 3apsieH-
HBIMH SAEKTPOHAMH JOAKHO GbITb JOCTATOYHO GOADBIIOE CBO-
604HOE MPOCTPAHCTBO.

Taxk Pesepdopa npuumenr k azepHoll MogeAH aToMa.

Oanaxabl BeuepoM y cebsi B JOMe OH COGPAA «MaAbYH-
KOB» M OGDBABHA, YTO 3HAeT, KaK BBITAAZHMT aTOM...

Mouaeab aToma Pesepdopaa, kak U MOJEAH ero mpeauie-
cTBenHHKOB, noxoaura Ha Coaneunyro cucremy. B uentpe
CoCpesoTOYEH BeCchb MOAOKHTEAbHBIH 3apsij aToMa, BCA €ro
macca — saapo. Bokpyr siapa no noctosinHbIM opbuTaM, npH-
MepHO Tak ke, Kak nianetbl Bokpyr Coanna, o6pamaiorcs
oTpunaTeAbHble 3AeKTPoHbl. CKOADKO 3AEKTPOHOB Ha Op6H-
TaX, CTOAbKO H MOAOKHTEAbHbIX 3apAJOB B LEHTPaAbHOM
aape.

Ho kak 6biTb ¢ BO3pax<eHHsAMH, NOTy6MBIIMMHM aHaAO-
ruuHyio runoresy lleppena W ocTaBHBIIMMH (PUSHKOB paB-
HoaymHbIMH K Mozeau Haraoku?.. Pesepgopa orTseuan,
HM MHHYTbl He 3aAyMblBasicb: HHKak! JkcnepumeHTbl MoOA-
TBEP2KAAIOT AOTajKy O TOM, YTO CTPOEHHE aTOMa JOAKHO
6bITb nAaHeTapHbiM. A ToT akT, uTo Becb MHP M Bceaen-
Has CyWleCTBYIOT H He pasBHBaloTcs, TpebyeT, uTobbl Takas



KOHCTPYKLHsI aTOMOB 6blAa yCTOHUMBOH. 3HAauyHT, TaK OHO
u ectb! Uro ke kacaercs Teopuu, TO cO BpeMeHeM OHa TNo-
ABUTCA.

B Tom ke roay B Bproccere mo unuumatuse u Ha cpea-
cTBa 60raToro 6eAbrHHCKOrO MPOMbIIAEHHHKa JpHCTA
Conabses cob6parca | Memxaynapoauniii Corbseesckuii koH-
rpecc. 3a HEMHOTHMM HCKAIOUEHHEM, Ha HEro MpHexaAHM BCe
BeAylHe y4yeHble B OOAACTH TEOPETHUYECKOK M DKCIEPHMEH-
TaAbHOH (usukH. Dbin Ha Hem u Pesepdopa.

B Teuenue ueTbipex aHed 3a 6OABLIMM CTOAOM, 3@ KOTO-
pbiM pasMecTHAMCb Bce 27 yYacTHHKOB KOHrpecca, He
npekpamaauch cnopbl. Ml cambiMu nmonyasipubimMH caoBaMH
6bIAM «KBaHT» H «aTom». Ho uTo 6b1A0 cambiM yaHBHTEAD-
HbIM — 3a BC€ 3TH JHH HHKTO W3 MNPHUCYTCTBOBABLUIHX HH
pasy He ycAblmaa rpomonozo6Horo roaoca Pesepgopaa.
Sro 6biA0 Ha Hero Tak He noxoxe. Kl Tem He menee aT0 6bIAO
tak. [Ipuunna sakArowaracb B TOM, 4TO, yNOMHHass aToM,
BCe BBICTYMABlLIHE HMEAH B BHAY MOAeAb |OMCOHAa M HHMKTO
HH pa3sy Jaxke He ymoMsHyAa o6 aTome Pesepdopaa. Hu
AAS KOTO M3 HHX 3Ta MOJEAb HE HMeAa LEHHOCTH A0 Tex
nop, MOKa B OCHOBY €€ He ASKET TeopHs. JTO CKBO3HAO
B peuax u Nopenua u [lyankape. Bun, [1rank, Ditnwrenn
rOBOPHAH TOAbKO 06 aTome 1omcona. A npogeccop Ap-
noaba HMorann Buabreabm Sommepperna (1868—1951) —
MaAeHbKHH IOpKMH YeAOBeK, O6AaZaBUIMH (PeHOMEHAAbHbI-
MH MaTE€MAaTHYECKHMMH CIOCOGHOCTAMHM, GOADIIHM YEAOBEKO-
Alo6MEM H TMeZarorHyeckHM 4yTbeM, — MPsIMO 3asABHA, YTO He
»KEAAeT Jake CABIIATb O KAKMX-AM60 «4aCTHBIX MOZEAAX
aTOMOB».

Baberas Bmepea, ckaxy, uTo cyabba mnocmesAach Haj
3ommepderbgom 3a aTH croBa. Manro kTo M3 Alogedl cae-
AaA 6oAblue, YeM OH, AAsl YTBEpPrK/JAEHHs KBAHTOBOH Moje-
au atoma Dopa, saBasrowedca paspa6orkoit mozean Pesep-
dopaa.

Pesepdpopa moruar. Ou Ayume, uem KkTo-HUGYab, BH-
AeA HEeJOCTATKM CBOEH MOJEAM H BCE-TaKH ObIA yBepeH
B ee ucTHHHOCTH. «Bonpoc 06 ycrofunsocTu npeanonaarae-
MOro aTomMa Ha 9TOH CTagHH He CAEZYET MOJABEPraTb pac-
CMOTPEHHIO, M60 YCTOHYUMBOCTb OKaKeTCs, OUEeBHAHO, 3a-
BHUCSILEH OT TOHKHX JeTareH CTPYKTYpbl aTomMa W JBHKe-
HHSl COCTaBASIIOUIMX €ro 3apsI?KEHHbIX dacTeH».

STy (pasy HamHcaA OH B HauaAe CBoeil Maickoi cTaTbu.
Drtux € B3FAAJOB OH IMPOJOANKAA TNPHAEPHHBATbCA H
Tenepb.

Bepuysunco B Anrauio nocae poxaecrsa, Pesepdopa
npHeXaA Ha eerogHblil TopxxectBenHbiil Kapenaumckuit
obes B Kem6puax. B crapunnom sanre, pesubie ay6oebie
CTeHbl KOTOPOTo GbIAM yBELIaHbl MOPTPETAMH BEAHKHX AO-
Aei, BBIIEAIIMX W3 DTOTO YHHBEPCHTeTa, cobpaiHch Mpo-
eccopa M aOKTOpaHThbI-cTaxepbl. |lpeactaBassi cobpas-
wmmcs Peseppopaa, npexcesaTerb YNOMAHYA O €ro BEAH-
KOM OTKPbITHH. 3aTeM 60Aee MOAPOBHO OCTAHOBHACH Ha
TOM, YTO HHKTO W3 BeAHualmux ¢usukop Kapenguma we
cmor 6b1 conepunyatb ¢ Pesepdopaom B Tex BUPTYOSHBIX U

3. Peseppopa c xeHoii
8038paAWAlOTCA noc.ie
TOPNECTBEHHOZ0 3aceAaHUsA
8 Kembpuaxe.
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IIAHETAPHAA
MOJEJD

ATOMA BOJOPOJIA
OBPETAET
YCTONYUBOCThD

H306peTaTeAbHbIX MPOKAATHAX, KOTOPBIMH C3p JPHCT Ha-
rpa:xaaa arabopatopHoe o60pyzoBaHHe.

[pomkuit xoxor camoro Peseppopaa CAOBHO MOCAYKHA
CHrHAAOM K YCTAHOBAEHHIO cepaeyHocTH Ha obeaze. [octb
n3 Manuectepa MHOro M yBAeyeHHO pacckasblBaA O Tex
onbITax, KOTOPbIMH 3aHATbI €ro MOAOAbIe COTPYAHHKH.
Bce caymaau Buumarteabno. Ho nomaayii, oaun uenrosex
caymaa Tak, kak Hukto. OH cHZeA Ha OZHOW W3 3agHHX
CKaMeH H, OTKPbIB POT, 6YKBaAbHO BHOHTbIBAaA B ce6si CAO-
Ba 3TOro 60ABWIOrO M AOGPOAYLIHOTO YEAOBEKA, KOTOPbIH
6bIA uX rocTemM H ubH paboTbl B Manuectepe o xopomo
3HaA.

Monroaoit uerosek, He cBoaupmuil c¢ Pesepdopaa raas,
6bia Huabc enpux Zasua Bop. C nepsoit me munyTth
BCTPEeYH OH MOYYBCTBOBAA HHCTHHKTHBHOE DACIOAOKEeHHe
H Henpeogorumyio Tsary k Peseppopay. M xorsa yumtbes
B KaBenaumckoit Aa6opaTopHu 6bIAO M MOYETHO U CAABHO,
TYT 2K€ pemHA BO u4To 6bl TO HH cTaro nepeiitu B Manuecrep.

Bop 6bin ueroBekom ocmorpurerbubim. Ou THIaTeAbHO
NOJATOTOBHA CBOH MepexoJ, M MPHMePHO Yepes roj OGbIA yixke
B uHcAe coTpyanukoB Pesepdopaa.

Manuectepckas Aabopatopus Peseppopaa 6ypaura
cnopamu. Hosas Teopus crpoenus atoma 6bira reosaem
Bcex pasroBopoB. Kaxxkabiii Beuep mocae paboTbl MoOAOAbIE
COTPYAHHKH AabopaTopuH cobuparuch 3a yaeM. Ha aa6opa-
TOPHOM CTOAE PACCTABASIAH YALIKH, PACKAAAbIBAAH MHPOKKH
u 6ytep6poabl. Pesepdopa, B3rpoMO3AUBIIHCD HA BbICOKHH
TabypeT, AUPHAKHPOBAA AHCIYTaMH.

Bop mnocrosinno pasMblmiAsiA Haz TeM, Kak 6bl MPHAO-
KHTb CTPYKTYpPY aTOMa, OTKPBITYIO IEGOM, CTPYKTYpPY,
B KOTOPOH OH COBEPIIEHHO HE COMHEBAACH, K O6DbACHEHHIO
CBOHCTB 3AeMeHTOB... Beab He HCKAIOUEHO, UTO BCC XHMH-
YyecKHe CBOHCTBAa DAEMEHTOB OMNPEAEASIOTCS BCErO-HABCErO
SAEKTPOHAMH, KOTOPblE KPYTATCS BOKPYT aTOMHOIO sZApa...

On rak:ke npeanoAaraA, YTO HMCTOYHHKAMH aAbda- U
6eTa-Ayuen SIBASIIOTCS SIAPAa aTOMOB.

Ho aas Toro uto6bl »TH mnpeanoroxeHHs mNepemiAH B
paHI TEOPHH, HX CAeAOBarO gokasaTb. Mexay Tem kaac-
CHYEeCKasi DAEKTPOAHHAMHKA COBEPIIEHHO 6e3aneAAsILHOH-
HO 3asIBASIAQ, YTO 3apsizkeHHas yacTHua (uuTall: AEKTPOH),
BpAILAIOWIAACsl BOKPYT APYrod, 60oAee MAcCHBHOH 4acTHUbI,
3apsAKEHHOH 3AEKTPHUYECTBOM Apyroro 3Haka (uHuTaii: a1p0),
JOAKHA C Ka:KAbIM BUTKOM NPHTATHBATbCS STOH MacCHBHOH
yacTuneil, Tepatp (uMTail: H3AYYaTb) MPH STOM HBAHIIKH
cBoeil smepruu. M B koHlue KOHLOB nazaTh Ha LEHTpPaAb-
nyto maccy! Kak xe 6p1Tb?..

Ho Bop neaapom BHHMaTeAbHO M3yuar KBAaHTOBYIO Teo-
puto [Iranka u Ditmmreitna. M1 nockoabky aTombl HMean
COBEPLIEHHO HHYIO KaTeropHio, 4€M MaKPOCKOMHYECKHE Te-



Aa, TO HEOJHOKPAaTHO KPaMOAbHAasi MbBICAb IOCellaAad €ro
rOAOBY: a MOXKHO AH BOOOILe IOAb30BATbCsl 3aKOHAMH
KAACCHYECKOH DAEKTPOAMHAMHKH, BbIBEJEHHBIMH AAS Mak-
pOTEA, MPH OGBICHEHHUH CTPYKTYpbl aTOMOB? ..

W ou BbiaBuraeT npeanoaoxsenHe, 4TO BOKPYT AApa AASA
3AEKTPOHOB CYILIECTBYET PAJ «paspeuieHHbIX» OPOHT, MO KO-
TOPbIM YAEKTPOHbI MOTYT BpalllaTbCsl, He M3AYydyas SHEPTHH,
TO €CTb YCTOHYHBO H MOCTOSIHHO. |akHe «paspenieHHble»
op6uTbl cO6HpParUCh B cTabUAbHYIO o6oAaouky. VM mo uum,
coraacHo pacyetam DBopa, Morao BpamaTbca He 6onee ceMH
arekTpoHoB. loraa cucrema atoma ycroiuupa. [losBurcs
BOCbBMOH 3AEKTPOH — HACTYNMHT HEYCTOHYHBOCTb, H aTOM
laHHOTO 3AEMEHTa JOAEH NPEeBPAaTHTbCS B aTOM JpPYyroro
3AE€MEHTa YK€ He C OJHOH, a ¢ ABYMS CTabHAbHbIMH O60AOY-
kamu. [lpuuem BTOpas, HauaBwascsa c BocbMOro mo cuery
9AEKTPOHA, MOKET TaK»Ke 3alOAHATbCA CEMbIO CAeJYIOLIH-
mu... «PaccmaTpuBaemas mMozeAb aTomMa MOKET JAaTb Be-
posAATHOE O0ODbACHEHHE MePHOAHYECKOr0 3aKOHA XHMHYECKHX
CBOWUCTB 3AE€MEHTOB». DTHMH cAOBaMH Dop 3akoOHUYHA cBOIO
nepByIO CTaTblO, PYKOMHCh KOTOpoil npouyutar Pesepdopay.

PykoBoauTeAb, Kak M MOAAraAocb, NPEAOCTEPET CBOETO
NOZONEeYHOro OT CKOPOMAaAHTEAbHbIX BbBIBOJOB, HO IOTOM
He BblJep:KaA TOHa HaCTaBHHKA H C »KapoM MPHHAACA 06Cy K-
AaTb mpeaAoxeHHble uaed. PasroBop 3aKkOHYHMACA TeM, 4TO
Pesepdopa npearomur Bopy rotosuTtp craThio K Ny6AH-
KalHH.

Hazo Au roeoputb o ToM, Kak cuacTAMB 6bIA MOAOAOH
y4eHbIH...

Ho BBectn HoByo Teopuio crpoenus atoma 6bir0 He
tak-To mnpocro. CaumkomM MHOro cBsiseli OKasbIBaAOCH
Yy «KHPNHYHKA BellecTBa» H C Pas3sHbIMH OTPACASIMH HayK.

Oanaxapl accucTenT (uaHueckoil rabopatopuu [loau-
TexHHuueckoro HHctUTyTa B Konenrareme, Morozoit ¢usuk
X. M. Xaucen, cneunarusuposasmuiica B [erTHHrene
B 06AACTH CNEKTPOCKONMHH, cnpocHA y Dopa:

— A xakum 06pasoM Balia MOZEAb aTOMa MOKET 06mbsic-
HHTb CHEKTpaAbHble AHHHH, KOTOpbIe HCIYCKaeT BO36Yk-
JeHHbIH aToM?

1o 6bIA KoBapHbId Bonpoc. bop orBerna mpocro: «He
snawo!» Ho B ray6une aymmu nounsa, uro orsevarb emy npu-
aerca. A npobaema 6bira CAOHHOH H UMEAA AAHHHYIO HCTO-
puto. [Touemy kaxczomy sreMeHTY, CAOBHO BU3HTHAsI KapTOU-
Ka, COOTBETCTBOBAA € JMHCTBEHHbIH H HENOBTOPHMbBIH CIEKTP,
COCTOSIIUMH M3 MHAWUBHAYAAbHOrO Hab6opa LBETHBIX MOAOC?
Ja v He TOABKO LBETHDBIX, BUAUMbIX YEeAOBEYECKHM T'AA30M,
HO H M3 MOAOCOK B YAbBTPA(PHOAETOBOM H HHPPAKPACHOM,
HEBHAHMDbIX TAa30M, AHana3soOHax...

Co Bpemenn orkpoitusi Kupxropom u Byusenom cnex-
TPaAbHOTO aHaAHM3a ydeHble MHOroe Y3HAaAH O CIEKTpPax,
npoaerarn 6oapmyro pabory. Ho Bce ux BbiBOabl aepaxa-
AHCb Ha 3aKOHaX, BbIB€/I€HHbIX YHCTO SMIHPHYECKHM IyTeEM,
TO eCTb HENocpejCTBEHHO M3 OnbiTa.

Hanpumep, ontHku o6uapyxsuau, uto B AHHeilwaTOM
CeKTpe AMHHH TPYNIHPYIOTCS B OTAEAbHble cepud. B kam-

Baavmeposckasn cepus
8ogopoja.
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Cxema 6oposckux nepexodos
34eKTPOHA ¢ 04HOl 0pbuTbl
Ha apyyto.

nOH CepUM MHTEHCHMBHOCTb AMHMH yMeHbIIaAach K KOHLY,
KOTOPbIH XapaKTePHU30BAACH GOADLUIMM CryIUeHHEM AHHHH.

OaHolt U3 caMblx NePBbIX CepHil, H3YUYEHHDbIX Y4eHDbIMH,
6blra cepus B BUAMMOH 4acTH BOZOPOZHOrO CHEKTpa — ye-
Tbipe TOAY6bIX AMHHM C Pa3sHbIMH AAMHAMH BOAH.

B 1885 roay mmeiinapckuit mxoabHbi#t yuuteAb Horann
fAxo6 Barbmep (1825—1893), comocTaBasia AAMHBI BOAH
TOH CMEKTPAaAbHOH CEpPHH, BbIBEA (POPMYAY, KOTOPOH OHH
MOAYHHAAHUCD.

CamblM 3aMeyaTeAbHBIM OKa3aAOCb TO, 4YTO JAAHHbBI
BOAH JAPYFMX CIEKTpPaAbHBIX CepHHl BOZOPOAa, OGHAPYHSEH-
HbIX TO32k€, TaK K€ MPEKPACHO YKAAZAbIBAAHCb B (POPMYAY
Baabmepa. [lorom, Takxke smnupuueckd, 6bIAH MOCTPOEHBI
(POPMYAB! AASI AAHH BOAH CIEKTPAAbHBIX AMHHH APYTHX dAe-
mentoB. DopmMyAbl 6BIAH FOTOBBI, HO MOHATb NMPOUCXOHAE-
HHMe CMEeKTPAAbHbIX AHHHH, HCXOAS M3 MOJeAHM aToma |om-
COHa, HHKTO He MOr. DbiA0 coBepmieHHO OueBHAHO, 4TO Ha-
6A10zaeMoe siBA€HHe TpebyeT KBaHTOBOrO MOAXOJA...

M Bor B TakoH-TO O6CTaHOBKE H MOSBUAHCD TEOpPETHYE-
ckue cratbu Bopa. B npeaucarosuu on nucar: «B nacrosmen
cTaTbe O6CYKAAETCS MEXaHH3M CBS3bIBAHHA JAEKTPOHOB
MOAOKHTEABHBIM IAPOM B €r0 OTHOIIEHUH K TeopuH [ Iranka.
Ona uMeeT 1eAbIO MOKa3aTb, YTO C STOH TOUKH 3PEHHS BO3-
MOXHO O6DACHMTbD MNPOCTbIM 06Pa30M 3aKOH AHHEHHOTO
CMeKTpa BOAOPOAA».

[TomuuTe, MBIl ¢ BaMH 06CYAaAU MOHSITHE HEMPEPBIBHO-
CTM H JHUCKPETHOCTH M s NMPHBOAHMA B KaudecTBe NpHMEpa
6aHKy C BOZOH M KOpPOOGKY C KyGHKaMH?..

Tak BoT, rraBHbIM B runoTtese Bopa 6biA0 npearoxeHHe
CUUTATb, YTO DHEPTHS DAEKTPOHA MOKET MEHATbCSA TOABKO
nopuusaMH-kBaHTaMH. [Ipuuem zo Tex mop, noka SAeKTPOH
obpaigaeTcsi N0 OZHOH H TOH e «paspelIeHHOH», HAHM CTa-



LHOHAPHOH, OpOHTE, OH HE TepsieT IHEPTHIO BoOOGILe, He
uaryyaer. Ml Aumb noa BoszefictBHeM KaKOH-AM60 CHABI
U3BHE, MOAYYHB TOAYOK H NEPECKOUHMB C OAHOH paspelueH-
HOH OpP6HTBHI Ha APYTYIO PaspelleHHYI0, HaXOAAWYIOCA GAH-
e K SAPY, OH TePsieT KBAHT DHEPTHH, H3AyYasi €ro B NPO-
crpancteo. Bripouem, Bop cam B sakAtouennu tperbeii ua-
CTH CBOEH CTaTbH NEPEYHCASIET AONYILEHMS, BBEJEHHDIE HM
AASL peuleHHs OCTaBAEHHOH BHauaAe nepej co60H 3ajauyH.
M stu monywenus noxasbisaior, uto Teopus Dopa mnpea-
CTaBAsIAA COGOH CMECb CTapblX KAACCHUECKHMX H HOBBIX KBaH-
TOBBIX TMpPEJACTaBAEHHH. IJTO O6CTOATEABCTBO CMYLIAAO He
TOABKO KPHTHKOB, HO, B TAYO6HMHe AYLIHM, H CaMOro aBTOpa
CTaThH.

Ho na nepsbix nopax teopus Bopa okasarach Bo mHOrom
ypesBblyaiino yaaunod. Jlas atoma Boaoposa ona mpeacka-
3aAa, HalpPHMeEpP, €ro pasMepbl.

[lo Bbiuncaenusm Dopa noaywaroch, uto ucnyckaemble
SAEKTPOHAMH KBAaHTbl TOYHO COOTBETCTBYIOT H3AYUYEHHIO
TeX AAHH BOAH CIEKTPA BOZOPOAA, KOTOPbIE MOAYHYAAHCh MO
popmyram Darbmepa M cOOTBETCTBOBaAH 3DKCMEPHMEHTY.
Boaree Toro, teopus Dopa mnpasuabHo mnpeackasara, urto
CMeKTPbl ATOMOB C OJAHHM DAEKTPOHOM — HANpHMep, €AH-
HO2K bl HOHM30BaHHOTO TE€AHsl, ABaxKAbl HOHU30BAHHOTO AH-
THS M TaK Aaiee — JOAKHbl OGbIAM HMeTb XapaKTep, aHaAO-
TUYHDbIH CMEKTPY BOZOPOAA.

Tax ono u okasaroch. Ho na aTom ycmexu Hosoit Teo-
puu u 3akoHuMAHMcb. O6DACHUTD CHEKTPbl GOAEE CAOHKHBIX
aTOMOB, ob6AajalolIUX 6GOADHIHM YHCAOM IAEKTPOHOB, Teo-
puu Bopa une yaasarocp. Ml ato 6bir0 ee cepbesHoit ue-
yaadeH.

[Tocae Toro kak cnenHaAHCTbl MO3HAKOMUAHKCh CO CTATbA-
MH Bopa, 6OABIIMHCTBO HX pasJeAHAOCh Ha JBa Aareps.
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Oauu moazep:KUBaAM MOAOJOTO TEOPETHKA, APYTHe GbIAM
KaTeropu4yecKH MPOTHB.

B cenrabpe 1913 roaa Bpuranckas acconuanus cozeii-
CTBUSI TMPOTpECCY HAayKH pa3ocAaia BCEM BeAylWUM (H3HU-
KaM, B3aHMMAIOIHUMCA TNpPO6AEMaMH PaJHOAKTHBHOCTH H
CTPOEHHs aTOMOB, MPUrAalleHHsi HA auckyccHio. «[ Bozzem
nporpammbl» 6pira Teopus Dopa.

Ha Bbicokom co6pannu mnpucytcteoBaru Pesepdopa
n ero yuureab Jx. Jx. Tomcon, Mapua Ckrozosckas-
Kropu u Nopenu, 6b1a Jxunc. Huaoe Bop uyscrsoBan ce6s
He OYeHb YIOTHO CpPeJAM 3HAMEHUTOCTEH.

PACCKA3BIBAIOT, umo nocae mozo, kax [xucurc omkpsia QUCKYCccuIo u u3Loicis npumepsl npumeHe-
HUR K6AHMOBOU meopun das 00BACHEHUS CMPOEHUS amona, ol cka3ar: « [Joxmop Bop npuwean k opuzunans-
Homy u, doasxcern dobasumbs, YoedumeabHoMmy 06BACHCHUIO 3AKOKOG CNEKMPAAbHbLY Aunwiy. 3amen Jucunc
nocemoean, ¥mo H06as MEOPUR ABAREMCA KOMOUHAYUC U3 KAUCCUNCCKOU U K6anmoool fiusurku u wmo
66160061 ee nodpvieaaun camsie ocrosvt nayru. «Ho, — dobasua on, — onpasdanuem npedaoxcennoii zuno-
me3bL Moy CAYHUMD ee ycneru KaK cpedu wacmu Husukos, Max i 6 nposepLe pe3yabnantos NeKomopsly
IKCREPUMEHMOB ).

Obeckypancernvie maxum Heonpedensennsin ommuowernuen J[lucunca, npucyn e nonpocuau
Psaen evickazams céoe muenue. O co ceoeli marensEOL aabopamopucti mrozo cdeaas 6 uccacdosaruu ma-
Koil 606wl npobaemst, Kax usayienue, emy, Kak zogopumcs, u kapmur é pyxu. Jlopd Psacii nodnaaca
¢ mecma u omeemus mak: «B dnu moaodocmu s cdenan dan ceba Hekomopbie axcHuie 8bLE0ABL, KOMOPLLM
cmaparocs caedosams u nonsiie. O0un u3 Hux 3aKaiouaemcs é caedyrougem: ecau mebe nepesaauno 3a uLecnts-
decam, cmapaiica He 6bICKa3bL6aMbCa O no6ody noewvrx udeii! Hecmomps na mo, umo mue cezodnsn neacero
caedosams 3momy npaguay, s 6ce e npednoien 6bl He npurumams yuwacmus ¢ UckKyccuuwy.

Ho 6btau cpedu npomugenuros Hogoli meopuu a0du u ke cmoas deauramnote, Kax 10pd Paaeii. Bnpouen,
U oHl, uckpenne npedannsie nayke, GuLau yeepensl, WINO 3AULLUAIOM €€ OCHOBLL, APOCMHO OMGCPZAR BCC
856160001 we. Amomnas gusura pordarace cauwrom peeo./zmz;uonnou. Hznopupoeams
ee yxe HUKMO He .»we, HO CMOPOHHUKW KAGCCUKW NPOOOAKAA He COZAAULAINGCR C Hell euje MHOZO aein
cnycma.

H3zeecmuotii cosemcruii usur fA. H. Dpenreas yuce 8 1925 200y nucar us lemmunzena, 20e on npoxodus
cmamuposky: «..B cepedune utons cobupaemcs npuexamo Ipengecm co ceumoii ceoux compydruros u
6 mom uucae ¢ yeliioHCKUM nonyzaeM, 00yLeHRIM npousnocumsy caedyowylo fipasy: « Aber meine Herren,
das ist keine Physik» («Ho, 2ocroda, s3mo ne gpusurxar ). Inmozo nonyzan Ipengiecm evidsuzaem ¢ npedcedame-
au Ha npedcmoswyur AUCKYCCUAX O HO6OU KGAHIMOG6OU Meranukeyr.

[Tayabp Dpendect (1880—1933) 6b1a B Te roabr mseect-
ubiM ¢usukom-teopetukoM. llocae okonuanus Bemnckoro
yHHUBepcHTeTa A0ATO pabotar B IleTep6ypre, notom B Neii-
aene. HeognokpaTno npues:xaa B namy crpany nocae peso-
Arouun. PasBHTHE COBETCKOH TeopeTHUeCKOH (PMBHKH TECHO
csizano ¢ umenem [laBra Curusmynaosuua, kak HasbiBaAH
ero pycckue apysbs. K unrepecyromum ero sonpocam oTHo-
CHAMCb MHOTHE pas/ieAbl KBAaHTOBOH TEOPHH M CTAaTHCTHYe-
cko#t MexanukH. He 6b1ra0, nozkary#, Hu oanoli ocTpoit mpo-
6AeMbl COBpEMEHHOH €My (PM3BHKH, 110 KOTOPOH OH HE BbICKA-
3aAcs 6bl TEM MAHM HHBIM NyTeM, He 3aTesIA AMCKYCCHH, He
BOBAEK 6bi B Hee okpyxxaromux. |Ipesocxoaublii opranusa-
TOp, 06asATEAbHBIH M KU3HEPAJOCTHbIH 4YEAOBEK, OH O6Aa-
AaA HeobpiualHO pa3BUTHIM KpuTuueckum aapom. M 6aaro-
Aapsi eMy OKasblBaA OYeHb OGOADILIOE BAMSAHHE HAa JPYrHX
(DU3HUKOB.

[TaBer CurusmynzoBuu 6bIA Apy2€H CO MHOTHMH AKOAb-
MH, HO ocobeHHO oH Arobur Dinmreiina, Bopa u HModpe.
U Bcsueckn craparcs samumaTbh mepBbIX ABYX OT O6BHHe-
HHUA B HEOG0CHOBAHHOM HOBATOPCTBE.
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PACCKA3DBIBAIOT, umo, kozda 0dnaxncdsr Ipengiecma cnpocau, wem omanyaromes Jiinuwmetin u Bop om
ocmaasnlr fuzukos, oH omeemua, wmo oba omanuaoncs 6oabuoll UHOUEUIYAILHOCTIBIO, HO MeM He MeHee
obaadarom psdom obupux wepin, omaunawyur ux om «obviKroeennbiry usuros. «H Iinwmeiin, u Bop
UCKMIOMUINEAbHO TOPOULO 3HAION KAACCUMECKYIO (U3NKY, OHU, MAK CKA3amb, RPOILU3AHLL KAACCUNECKUM
3nanuem. Onu 3naIom, OHU AIODAM, ONL HYCCMBYIOM KAACCUKY MaK, KK He Moxcem Imozo deaamsy 0GbIKHO-
sennwtii iusur. Menovue 6cezo onu 20066l RPUNAMYB HOBOE MOALEO NOMOMY, ¥nio 3mo — Hosoe. Cropee
WL MONCILO HU36AMb KOHCEPEAMOpamMil — ¢ MAKOl 6ePeNrOCcInGl0 ORI OMHOCANMCA K KEAACCUYecKuMm 00sAc-
nenuam, K kawcdomy Kupnuwury 3danus kaaccuxeckol gusuru. Ho 0an nux nogete eewyu seasomes neobzro-
OuMOCIIBIO NOMOMY, HINO OHIL TOPOULO 3NLAIOM CIAPOE U OMUEN.AUEO BUIAIM HECO3MOICHOCING CIMAPO20 KAAC-
cuneckozo obsacnenuay'.

Hogras ¢usuka Broprarach u B rpanuubl crapoil xumuu. AJIXUMHUA XX BEKA
[To runotese Bopa kasablii atom HMer Ha cBOMX Op6HTax
KOAHYECTBO DAEKTPOHOB, COOTBETCTBYIOILEE MOPsAKOBOMY
HOMepY dAeMeHTa B nepHoauueckoil cucreme. Ilranerapnas
MOZEAb NO3BOAHAA PAa3AEAHTb (PU3HUECKHE M XHMHUYECKHe
CBOWCTBa M ONpejeAHTb, KaKas 4acThb aTOMa 3a KaKHe M3 HHX
OTBETCTBEHHA.

Cam Bop, paccmatpuBas cTpykTypy nepHoguueckod cH-
CTEMBI, OMHPAACH B CBOHX BBIBOAAX HAa MPOCTble CBOHCTBA
3AEMEHTOB, KOTOpbIe MPOABAAAHUCD B ONTHYECKHX H PEHTre-
HOBCKHX CNEKTPAaX aTOMOB. DAEKTPOHbl 3KPAHHPOBAAH IAEK-
TPHYECKHH 3apAj AApa, H IOTOMY MHOTHe CBOHCTBAa aTOMOB—
XHMHYECKHE, DAEKTPHUYECKHE, MArHHUTHble H ONTHYECKHE —
B OCHOBHOM 3aBHCEAH OT BHEWIHHX dAekTpoHoB. M Toabko
B CAyyae O4eHb CHABHOTO BO3AEHCTBHSA HA aTOM B Mrpy BCTY-
NaAH CBA3aHHble BHYTPEHHHE DAEKTPOHDI.

IlpeacraBbre cebe, uTO 3a cYeT CTOAKHOBEHHsA € 6bICTPO
AETSLLUM SAEKTPOHOM Mbl COOGLLHAH aTOMY BEILECTBA AOCTA-
tounyio auepruio. (Mmenno tak a3to npoucxoaur, Hanpumep,
B peHTrenoBckux Tpy6kax.) Ilpu atom nmam yzaroch Bbi6GHTD
OAMH M3 BHYTPEHHHX €ro SA€KTPOHOB C KAKOH-TO U3 6AHkKaH-
mux k agpy op6bur. [louarno, uro B Takom Bo36y:xAEHHOM
COCTOSIHHH aTOM OCTaHETCS HEAOATO. DAEKTPOH coceaHeH
Op6GHTBI TYT 2K€ MEPECKOYHT H 3aHMeT ocBOGOAUBLIEECS Me-
cTO, TA€ ero Heprds 6yaet menbue. Mpl ¢ BamMu NOMHHM,
4TO JAA NMPHOOGpeTeHHs HaHMOGOAbLIEH YCTOHYHBOCTH Alo6as
cHcTeMa B MPHPOAE CTPEMHTCS 3aHATb TAKOE MOAOMKEHHE,
yTo6bl 3amac ee dHEPTrHH ObIA HaHMEHDIUHM.

Ms6biTok cBoeil 3HePruMH 3AEKTPOH BBIGPOCHT B BHAE
KkBaHTa pentreHoBckux Ayued. Ha ocso6oausmeecs mecto
CHOBa MNepeHJeT JAEKTPOH CO CAeAyloiled Op6UTHI, TaKie
H3AYYHB M3AHILEK DHEPTHH, U Tak Aaree. A Ha ocBO6OAMB-
lleecsi MECTO BO BHEIUHEH OpOGHTE TYT k€ «CAZET» OAMH M3
CcBOGOAHBIX DAEKTPOHOB, KOTOPBIX MHOrO GAY2K/JA€T B OKPY-
mxatowed cpeae. M Takum o6pasom, ucnyctus cepuro penrre-
HOBCKMX KBaHTOB, aTOM BEPHETCs B DAEKTPHYECKH HeHT-
paAbHOE, NEPBOHAYAAbHOE COCTOSIHHE.

3BHaro— sHauut nobeguro!
'Mpeunkearn B [Nayab peupecr. — M.: Aromusaar, 1971. Axaa A. H. Hecmesnos
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I'. Mosau — ogun us
TAAAHTAUBEUUUX YUEHUKOB
Pescppopaa, ero xusHo
Tak paHo obopsana
nepsast Muposas 8olHa.

Bop npeanoraraa, 4TO HMEHHO PEHTTEHOBCKHE AYUM,
HCXOasIlHe U3 BHYTPEHHHX o6AacTed aToMa, MOrAH 6bl ZaTb
HCTHHHDIH aBTONOPTPET «KHPNHYHKA BeELUECTBa».

Yuenux Peseppopaa Mosau ray6oko npommukcs 3ToH
naeeil. Hanpacno we¢ orrosapusaa ero B cBoe Bpemsi, cuu-
Tasg, YTO MaHYecTepCckHe (PH3HMKH HEZOCTATOYHO KOMIIETEHT-
Hbl B 06AACTH pPEHTreHOBCKOH cnekTpockonuu. Mosau we
coraamancs ¢ medoM. A Kak H3BECTHO, CAMOCTOATEADHOCTD
B CBOHX COTPYJHHMKax TpPOMOTAACHBIH MPOQeccop AOGHA
ejBa AU He 6oabllle BCeX OCTaAbHbIX KadecTB.

B Okxcdopae ynpsamomy Mosau npumnrocy npexae Bce-
ro AZyMaTb HaJ TeM, KaKylo amnmnapaTtypy HY2KHO CIpPOEKTH-
pPOBaTb AAsl MOCTAHOBKHM 3ajAyMaHHOro skcnepumenta. Pac-
CKa3bIBalOT, YTO OH C FOAOBOH yuea B mpo6iemy, paboras
AHeM H Houblo B AabopatopuH. Jlas cBoero onbita oH pasbl-
CKaA TZe-TO AAMHHDBIH CTEKASIHHBIH LHAMHAD M MPOBEA MO
€ro LEeHTPY PeAbCbl OT MrpyleyHoH aeAesHod goporu. Ha
MaAeHbKHE MAAT@OPMbI OH rpy3HA o6pasiybl HCCAeAYeMblX
SAEMEHTOB H BO3HA HX TyJZa M o6paTHO MO peabcaM yepes
noTok katoaubix Ayyed. O6pasoBaBmuecs nmpH sToM OT 06-
pa3s’UoOB PEHTreHOBCKHE AYYH MajaAH Ha KPHCTaAA deppo-
LHAHNJA KaAMs, KOTOPbIR OTpazkaA UX Ha (GOTOrpapHUecKyIo
naactunky. (DoTorpaguu noayuaruco yaueuTeAbHbIe,

Mosan o6napykHA, 4TO ueM 60ADbLIE AaTOMHbIH BeC dAe-
MEHTa, TEM MEHbUIE JAHHA BOAHbI €r0 PEHTTEHOBCKHX AYYeH.
On TyT e pPacnoAOkKHA BCE H3BECTHBIE DAEMEHTBI MO Mepe
BO3pacTaHUs AAHH BOAH, 06pasylOLIMXCSA PEHTreHOBCKHMH
AyudaMH, U MepeHyMepOBaA HX, MPOTHBOMNOCTAaBHB Ka:KAOMY
9AEMEHTY LleAOe YHCAO, 06paTHO MPOMOPUHOHAAbHOE KOPHIO
KBajpaTHOMY U3 AAHHDBI BoAHDbL. [loayuarach auneitnas kaac-
cH(HKaUHUsA, KOTOpas B HEKOTOPDbIX CAyHasiX OTAHYaAacb OT
kraccupukauuu Menaeaeesa.

Bor Beap nomumure, uto [Jmutpuit Meanosuu pacnoaa-
raa AEMEHTbl B MOPsiAKE BO3PaCcTaHUs aToMHoro Beca. I lpu
STOM BO3HHKAAH HEKOTOpPble HEYBA3KH. DAEMEHTbl KOGAAbT,
HHKEADb, TEAAYP M HOJ, 3aHHMasi CBOM MeCTa O MOPSAKY
BO3pacTaHHsA aTOMHbIX BECOB, SBHO He COOTBETCTBOBAAH
CBOMM «CPOJACTBEHHMKaM» MO XHMHueckHM cBoitctBam. Ho
CTOHMAO HX PACIOAOKHTb MO aTOMHbIM HOMepaM B KAETKax
NepHOAHUYECKOH CHCTEMbI, KaK Cpasy e BCE aHOMaAHH HC-
YyesaAH.

Boisesennnii Mosan 3akoHm mnO3BOAHMA mpeackasaTb
CyllecTBOBaHHe HOBOTO aAemeHTa — rapuua (Z=72) ao
ero (paKTHYECKOTO OTKPbITHA.

C srtoro mMoMenTra 3HaueHHe aTOMHOrO BeCa, KOTOPOE La-
PHUAO B MHpPE 3AEMEHTOB cO BpemeH aToMHOH Teopun Janb-
ToHa, HauuHaeT nazatb. OcHOBOH KAACCHPHKALHM CTAHOBAT-
cA aToMHble HOMepa, obosHauaemble 6yKBOH «Z».

[lpomro coBcem HemHOro BpemeHH, H yueHble Boo6Lle
06Hapy>KHAH, UTO OJHMH M TOT 2k€ DAEMEHT MOzkeT ob6ArazaTh
pPasAMYHbIMH ATOMHbIMH BECaMH. XOTs MO KAACCHYECKOH
aTOMHOM TEOPHH KaxKJOMY M3 HHX JOA2K€H GbITb B NPHHUHIIE
MPUCYLL TOABKO OJAHMH ONpeJeAecHHbl aTomublii Bec. |akue
aTOMbI-6AH3Helbl, 3aHHMalOLIHe OZHO M TO K€ MECTO B Ie-



pHOAHYECKOH CHCTEMe, HO MMelomMe pasHble aTOMHbIE Beca,
Ha3BaAH H30TONAMH.

MosAn y6eaHTEABHO CBSI3aA MOPSAAKOBBIH HOMeEp Kark-
ZOr0 ®AEMEHTA C YHUCAOM €AHHHL 3apsiAa B MOAOAKHTEABHOM
aape. flaepubiit sapsaa Bcerza BbipaKaAcs LEABIM YHMCAOM,
KPaTHBbIM 3apslly S9A€KTPOHA. | enepb 3TO yHCAO, 0603HAYAIO-
liee KOAHYECTBO NMPOTOHOB B siApe, CTAAO Ha3bIBATbCA aTOM-
HbIM HOMEPOM DAEMEHTA.

Xapaxtepusys pa6ory Mosau, Bop nucar: «[lopasu-
TeabHasi aHepruss Mo3sAH U ero peakHH zap CTaBHTb IKcIe-
PHMEHTbI C YeTKO NMOCTABAEHHOH LEAbIO O6YCAOBHAH 6bICT-
poe npoaBHceHHe ero pa6oT... B HcTopuu coBpemeHHOH
(M3HMKH M XMMHH AHIIb HEMHOTHE COGBITHS C CAMOrO HayaAa
BbI3bIBAAH KUBEHIIHH HHTepec, Kak 3TO cAyuHAiocb ¢ Mos-
AM, KOTAA OH OTKPbIA MPOCTOH 3aKOH, MO3BOASIOLIHH OAHO-
3HAYHO NMPHUMHCATb ATOMHbIH HOMEpP DAEMEHTY Ha OCHOBAHHH
€ro BbICOKOYAaCTOTHOTO CNEKTpa. JTOT 3aKOH CpPasy ke AaA
HE TOABKO y6eAHTEAbHOE CBHAETEAbCTBO B MOAb3Y aTOMHOH
moaean Peseppopaa, HO BMecTe ¢ TeM OGHAPYKMA NOTPS-
caromyyio untyuuuio Menzgeneesa, KOTOPbIA B OnpeAeAeHHBIX
MecTax cBOeH TaGAMUbI OTOUIEA OT MPAaBUAbHOH MOCAEZO-
BaTEABHOCTH BO3pacTaHMs aTOMHbIX BecoB. B uacTHOCTH,
cpasy 6biA0 OueBHAHO, uTO 3akoH MoO3AH sBAsieTcs 6e301H-
604HbIM OPHEHTHPOM MPH MOMCKAX €Ile HEOTKPBITBIX DAe-
MEHTOB, COOTBETCTBYIOIIUX BAKAHTHBIM MECTaM B NMOCAEAOBa-
TEABHOCTH ATOMHBIX HOMEPOB».

Mo3sAu 6bIA HCKAIOUHTEADHO TAAAHTAHBBIM YEAOBEKOM.
[Toa cTatb TaranTy 6b1A0 M ero ynopctso. M koneuno, nepea
HHM AekaAo mpekpacHoe 6yaymee. Ho...

B 1914 roay mauaracp nepsas mupopas Boina. Murep-
HanHoHaAbHas Aabopatopus Pesepdopaa onycrera. Yexaru
MHOCTpaHUbl. YIIAH B apMHIO MOAOAble aHrAMuaHe. MHorue
yman HaBceraa. Mapcaenn Boesaa Bo (Dpanumm, Yeasux
IoNaA K HEMLAaM B MAeH H cHZeA B Konuaarepe. Mosan...

Pesepdopa Taxmero nepexuBar rH6EAb TAAAHTAHBOTO
yuenuka. OH MbITaACS B OAMHOUYKY NMPOAOAKHTD €ro paboTy.
Beab Tenepb nociAe pabot Mo3AH MOKHO 6BIAO CUYHTATD CH-
cTeMy XHMHuYecKHX aAeMeHTOB 3aBepuiennoit. OctaBaroch
MOHATb ee 0CO6EHHOCTb H pa3pelIHTb HEKOTOpble Hecoobpas-
noctu. Hy xorsa 6b1 Takue, kak HECOOTBETCTBHE NMOPAAKOBOrO
HOMEpa W 3apsija szpa aTOMHOMY Becy.

Hanpumep, na ceabmom mecte B Tab6auue Menaereesa
CTOMT a30T. 3apsA AAPA €ro aToMa POBHO B CEMb pas mpe-
BOCXOJAHT 3apAa sAapa aToma Bogopoaa. MozxHo nmpeanonro-
XHUTDb, UTO PO ATOMA a30Ta COCTABASIIOT CEMb MOAOKHTEAD-

T anant umeer To AparoueHHoe
CBOLCTBO, UTO OH HE MOXCET A2dTb.
H. Fonuapos

PACCKA3BIBAIOT, umo cayuuaocs smo 10 aszycma 1915 z200a. Anzauiickuii decanm evicaduaca na
Gepezy Oyxmot Cyeaa I'anaunoauiickozo noayocmpoea. loka anzauuwane okansieaaucs, mypeykue wacmi
nepeutau 6 Hacmynaenue. 3aceucmean nyau. Ceasucmst edea ycneanw npomanyms npoeod é meaxul, nedo-
poimbiii okon Komandnozo nynkma. « Konmpamarxoeams, konmpamarosams!» — nadpsvieaacs noaeeoti mese-
ion, nocviaasn 6 nycmomy ceou komandvi. Pypancka, cnoaswan ¢ 204068b. ofiuyepa c6s3i, nPUEPLLLE Ma-
JAenbKOe omeepcmue é sucke om mypeyrol nyau. Oguyepa ceaszu 3eaau I'enpu Mozau. Emy 6btao moasro
d6adyamv cemy aem, HO OK Yxce cleaan 048 HAYKU CMOALKO, CKOALEO GoabwuKcmey He ydaemcs cleaams

u 3a cpok 6dgoe Goavwuil.
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Caen @usux 6es maremaruku,
cyxopyk 6es xumuu.

M. B. Aomonocos

NUTOMHUAKR I'EHUEB
HA THREE SCHOOL
LINE'

HO 3apsisceHHBbIX yacTHL — npoTtoHos. Ho nouemy :xe Toraa
aTOMHbIH BE€C CeAbMOro JAEMEHTa paBEH YEeTbIpHAALATH?
[louemy y Bcex sreMeHTOB 3apsA sAApa aToMa OKasblBaACH
NpUMEPHO BABOE MEHDbILE, HEM €ro aTOMHbIH Bec?

B 1920 roay na saceaanuu aonzonckoro Kopoaesckoro
obwectea Peseppopa Bbickasaa MpeanononseHHe, YTO, MO-
XKeT 6bITb, B AZpax aATOMOB HMEIOTCS elle KaKHE-TO 4acTHLb,
yTsiakeAsiiolHe UeHTpaAbuble Maccbl. [lo-suaumomy, oumu
NOANHBI GbITD HEHTPAADHBI DAEKTPHYECKH U 06AAZATb Mac-
CaMH TPOTOHOB...

[ennarpnoe npeasugenne! Ho ne 6pir0 pagom Mosan...
A camoro Pesepdopaa yxme samnmarn uHoeble Haen. Bor
noyeMy MoHazo6UAOCDH eule GOree AECATH AET, MpekAe YeM
HEHTPOH 6bIA OTKPDIT.

Boioabt Mosan Baoxuosuau Pesepgopaa Ha noHckH,
HaXOJSIHECH HECKOADKO B CTODOHE OT OCHOBHOTO HANpaB-
Aenus. Ecam umcro nmportoHoB B siape aTomMa onpeaeasier,
KaKkoH 3TO DAEMEHT, TO M3MEHEHHE HX UYHCAA JOAKHC Me-
HATb U cam arement. [lepcnekTnBa 6bira cAMIIKOM 3amaH-
4HBOHM, YTO6bI OT Hee OTKa3aTbCsA. |aK M BEANO OT Hee HC-
TAEBIUMMH (OAMAHTAMH CTapblX AAXHMHKOB, MedTaBLIHX
npeepawatb ogHH saementbl B gpyrue. Kl e cayuaiino muo-
ro Aet cnycts HasoseT Pesepdops oaHy H3 CBOMX AeKUHMi
«CoBpeMennas aAXxumus».

O6cTpeanBasi aabda-uacTHLAMH aTOMbl a30Ta, OH O6Ha-
PYXHA, UTO YHCAO POTOHOB B ATOMHOM 5IZP€ CTAAO HAa OAHMH
60AbIIe. DTO 03HAUAAO, YTO a30T NMPEBPAIAACA B KHCAOPOA.
CoaesiHHOE MOXOAHAO Ha YO, U OKPY?KAIOIHE BOCMIPHHAAM
ero kak cencauuto. C aroro momenrta mMHorue pab6orbl Pesep-
(popAa NOCBAILLEHbl BOMPOCaM HCKYCCTBEHHOTO MpPeBpaILeHHs!
SAeMEHTOB. 1eM ke MpPOCTbIM MyTeM, O6CTPEAMBAasi aTOMb
APYTHX 3AEMEHTOB YacTHLAMH OT pPajsMOAKTHBHbIX HCTOY-
HHUKOB, OH MPEBPAaTHA €Ile CEMHAJUaTb DAEMEHTOB APYT
B Apyra.

B XX Beke HOBble METOAbI 3KCNEPHMEHTHPOBAHUS H HO-
Bble (PU3MYECKHE TEOPHH ATAKOBAAH «KYCTapHYIO MPAKTHKY
paHHeil XUMHH» U ee KauecTBeHHble rHnoTe3bl. O6HOBAEHHAs
(PM3MKA PALHOHAAM3HPOBAaAAd XHMHIO, CTAAA AAsl Hee HOBbIM
MOTYYHM OpY2{HEM, OJAHOBPEMEHHO MPEJOCTABHB WIHPOKOE
NOAE JAEATEADHOCTH AASl TEOPETHYECKHX YMpPaKHEHHH.

Hmenno Tax nassar npogeccop P. Karaep Kasengniu-
ckyto rabopatopuro. Ml y nero 6biau Bce ocHoBanMs Ha 3To.

B 1919 roay nponeccsa cayx, uro Jx. Jx. Tomcon yxo-
JAUT B OTCTABKY C KaBEHAHUICKOH Kadeapbl 9KCNEePHMEHTAAb-
Hoit pusuku. M B kauecTBe ero mpeemnunka nasbiBarn Pe-
seppopaa. IDto 6bir0 HacToswum npusHandem. llpasaa,
nepuos Bbicmeit caasbl Kapenauma ppose 6bl yxe MHHO-

" Three school line — Tak HasbiBaeTcs yAHua, Ha KOTOpPOH HaxoauTcs
saanne Kapenaumckoii ra6oparopuu.
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BaA. lomcony 6biao 3a mectbaecsait. Kpome aaboparopum
oH yxe mATBIA roa BosraaBasia Kopoaesckoe obuiecTBo H
6bIA FAQBOIO | pUHHTH-KOAAEZKA. XAOMOT 6BIAO mpeno-
cratouno. Vl Bce-taku, pemus yiiTu B OTCTaBKy, OH mnpea-
noAaraA OCTaBHTb 3a co60#l yacTb Aa6opaTOPUil U MPaKTH-
KaHTOB.

Koneuno, Pesepdopa 6bin noabumen npearoxenrem. Ho
NPUHATbD €ro COTAACHACA AHIIb B TOM CAydYae, €CAH eMy
6yaeT mpeAOCTaBAEHA Bcsl MOAHOTa Baacth. M BoT aas cra-
poro Kapenauma HacTynuaa mopa OMOAO2EHHMS H HOBOrO
6.Aecka.

Konunrace mupoBas BoilHa, M B Aa60PaTOPHIO CTaAH
BO3BPAIATBCH HE TOABKO MOAOJbIE AIOJAH, HO H Te, KTO pa-
6oTarM TaM paHbiie, koro 3Har Pesepdopa u koro AGHA.
B Kapenguie eme mmpe passepHyAcsi He TOAbBKO HayuHbIH,
HO U meaaroruyeckuil Taraut Peseppopaa. On 6biA 6recTs-
IUMM YUHTEAEM, H CPEJAHM €ro MHOTOYHCAEHHBIX YYEHHKOB
HACUMTBIBAAOCH HE MeHbIe KPYMHEHWMX (U3HKOB MHPA, 3. Pesepgopa 80 a80pe
yem 6bir0 korga-to y Jax. Jx. Tomcona. Kasenauucxoii aa6oparopuu.

Ilpu BcemM cBOEM HeyeMHOM M BYAKAHHYECKOM XapakTe-
pe Pesepdopa o6razar u 60AbIIOH CTENEHbIO HAUBHOCTH.

H, HanpuMep, 6bIA y6ex€eH B CBOHX CIIOCOOGHOCTAX (PH3HO-
HomucTa. [0 ecTb uenoBeka, KOTOPbIH cpasy ke IO AHLY
APYroro ysHaeT €ro xapakTep H BoobOlle cocTaBaseT cebe
0 HeM MHeHHe pas u HaBceraa. [IpaBaa, caaBa ero u npegan-
HOCTb Hayke ObIAH TaKMMH, YTO XyJble AIOJAM CaAMH CTapa-
AHCb 06X0AMTb CTOPOHOH orpomHoro Hoeoseranzaua. Ho tem
He MmeHee noBepsan Peseppops Bceraa Aumb cBoeMy Bie-
YaTAEHHIO.

B rabopatopun Peseppopaa paborarm TakHe yueHble,
kak Jx. Yeasuk, Ax. Koxpopr, M. Oaugant, H. Bop,
I'. Teiirep, O. 'an u muorne gpyrue. s pycckux yuenbix
kpome 1. A. Kanuubr y nero pa6oraau 0. b. Xapuron u
K. . Cuneabuuxos.

O60 Bcex yuenuwkax mxoabl Pesepopaa cyuwectsyer
camoe AecTHOe MHeHHe B HcTopuu Haykd. OHM geAard HayKY,
6bIAM MpeAaHbl el AYIIOH M TEAOM H ABHMraAM MPOrpecc Bre-
pea Bo 6Aaro yeéroBedecTBa. | losxie MHorve Ms HuX coszarn
CBOM HayyHbIE IIKOADI.

PACCK A3BIBAIOT, umo ¢ 1921 20dy, kozda A. @. Hodfe npocus npunams ¢ Kasenduwcryio aabopa-
mopuio ceoezo yuenura llempa Jleonudosuua Kanuyy, Pesepfopd cranaaa 6o6ce ne npossua no 3momy
noeody nukakrozo éocmopza. On Kamezopurecku 3aa6ut, ¥mo Y Hezo MoasKo mpudyams mecm 6 aabopamo-
puu u wmo ece mpudyamo 3ansmol.

Imo 6vro p ALHO 3y. M da Moa000t U MOALAAUGLLI UeA0BEK, CINOAGWLUL neped Hurm,
HCONUDARHO OMEPLIA poIn U 3aa6ur:

— Tpudyamo u mpudyamo odun pasaunalomcs npumepio Ha mpu npoyexnma, @ 6bt, zocnodun npogeccop,
3a Ooavwell mownocmuio 6edv U He 20HUMECS...

Pesepgiopd nexomopoe opunn oweaomaenno cmompen na npemendenma. Ilomom yxmviavnyaca u
npopuitaa Hewmo epode « tiimecy». H mom ocmaacs. He na 200, ne na dsa, a na yeavix wemoipra-
dyamy aem. H ece amu 200v1, no coipaxncenuro odnozo ucmopura, «ovia 6auncaiiweis k lpogy, domurupyro-
weti guzypoiis. [la ux caosnvle omHOWECHUR HEAB3A OLIAO0 UCIMOAKOGAMYb KAK OMHOULCHULA YHUImean C YHe-
nuron. 0ba omrocuance dpyz k dpyzy ¢ yea’kcrHuem, Lecmro u, 2AasHoe, HueepHoe, alobuau dpyz dpyza max,
Kak mozym awobums dpyz dpyza deoe Myxcuunr, C6A3ARKbBIE MHO2OAemHell Opyrcboil.
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M. Bopn 8 errunrencrkom
yrugepcurere. 1921 z0a.

Y:xe He nepBblit pas Ha CTpaHMIIAX KHUMH BeAeTCsA pas-
roBop O HaYYHbIX WIKOAAX. DTH KOAAEKTHUBbI A€HCTBUTEABHO
CbIrpaAH PEMIAIOILYI0 POAD B passUTHH HaykH. Ho aTo BoBce
He 3HAYWT, YTO KaxAblH BblJAOIIHICA yueHbIH co3zaBaA
cBoto mKkoAy. Mlau uto karzaas mkxora HocHaa mporpeccHs-
HbIH XapakTep.

He coszaau cBoux mkoa Takue yuennie, kak M. [Trank
u A. Ditnmreitn. He 6b1r0 pakTHUeckn yuenukos u mocae-
nosatered y . lllpeaunrepa, ¢ koTopbiM yHuTaTEAD BCTpE-
THTCS HecKOAbkO mos:xe. [la ele MOXxkHO NMepeyHCAHTb He-
MaAO MPEKPACHBIX YHEHbIX, YAAYAHBBIX MCCAEJOBaTeAeH,
KOTOpbIe NPOCTO B CHAY CBOETrO XapaKTepa HAM HHBIX MPHUMH
paboTaaH B OZHMHOUKY.

Uto6bl co3aaTb WKOAY, Maro 6bBIAO OZHOrO aBTOPHTETA
pykosoaurtersi. Hyxna 6pira akTyarbnas uzes, BosmozxHo-
ctu aas pa6orbl. Hakoner, nyxHo 6bir0 OueHb BHMMaTeADb-
Ho noa6upatb yuenukoB. Ho B stom Pesepdopay sesro
MOYTH Bceria.

A Bor npumep apyroil, He MeHee 6iecTsed HayuHOH
IIKOABI, CyAb6a KOTOPOH CAOMKHAACH BOBCE He TaK yJAauHO.

B 1921 roay B 'errnnren us nposuHIHaAbHOTrO yHHBeEp-
curera Bo Dpanxdypre-na-Maiine nepeexar oaun us Bbi-
aaomuxcs (H3HKOB-TeopeTHKOB Hamero Beka Makc Dopu
(1882—1970). Ero ums cTaBaT B OAMH pAZ C TAKHMH HMe-
namu, kak [lramk u Dinmreiin, Bop, [eiisen6epr, aze
Bpoiiab n Illpeannrep. Makc Bopu no npasy cumraercs
O/HHM H3 OCHOBaTeAeH KBaHTOBOH MexaHMkH. Emy mpumaa-
A€KAT MHOTHe OCHOBOMOAaraiolHe paboTbl B OGAACTH TEO-
PHH CTPOEHHsI aTOMa, KBAHTOBOH MEXaHHKH M TEOPUH OTHO-
CHTEABHOCTH.

Yuenuk 'mab6epra u Munkosckoro, Makc Bopu 6bia
upesBblyaiiHO o6asATeAbHbIM ueroBekom. OaHoBpemeHHO OH
6blBaA BecbMa PeELIHTEAEH H 6eCKOMIIPOMHCCEH B TeX CAY-
YasfX, KOrZa AeAO KAcaAOCb HECHPABEAAHBbIX MOCTYNKOB.

Y Bopua 6bir0 MHOro yuenukos. Y Hero pa6oTaru G-
3HMKHM, CTaBIlIME M032ke KPynHbIMU TeopeTnkamu. JocraTouno
nepeyucAuTb ux uMena: | eiisenbepr, [Jupak u [layam,
Mepmu, Barexker, Bunep, eiitrep, Beiickond, Onnenreii-
mep, Tearep. ¥ Bopua pab6oraru kpynuble coBeTckHe yue-
uvte: Mok, Mpenkern, Borycrasckuit u Pymep. Y Bopua
KaK y Y4HUTeAst 6bIA OUEeHb CHAbHO Pa3BHUT KPHTHUYECKHH Ta-
A@HT, HO OH 6bIA HACTOABKO TECHO COeJHHEH C A06pokeAa-
TEADHOCTDbIO, YTO BCE €r0 YyUEHHKH YYBCTBOBAAH ce6s Kak 6bl
YAEHAMH OJHOH GOABIIOH CeMbH, TAaBHOH LEABIO KOTOPOH
6bir0 mosnanue. OH yMeAa coszaBaTb Takyl aTmocdepy
6AaroKeAaTeAbHOCTH, B KOTOPOH Ka:KJAblH, HE CTECHSACH,
Mor BbI6GHpAaTb CBOH MyTb B pENIEHMH 3aHWUMAalOLIEH Bcex
npobaembl.

MozxeT 6biTb, 6GAarozaps AMYHBIM KavecTBaM Dopha,
HMEHHO B €ro IKoAe O6beAHHHAHCH AIOAH, CTOSILHME Ha
caMbIX KpalHHX MHPOBO33peHueckux mosuuusx. Jocratou-
Ho BcrmomHuTb, uTo Ilackyarbp Hopaan, ¢ koropmim Bopn
CIEAAA HEMAAO BEAMKOAENHbIX (PU3HUYECKHX PaboT, MO CBO-
UM PHAOCOMCKHM B3TAAZAM XapaKTEPHU3YETCH OGBIYHO KAaK



cy6bekTHBHBIH HaearumcT', Torza kak cam Maxkc Bopn
6biA MaTepuaAucTOM, a ero apyroit yuenuk 1. Jupak —
aTEHCTOM, OTPHUUABIIHM BCSAKYIO PEAHTHIO.

Takoe pasanuHe B MHPOBO33pEHHSX HE MELIAAO MX Hayu-
HOMY COTPYAHHYECTBY AO TEX MOpP, MOKA OT KaxKAOro He MOo-
Tpe6OBaAOCh PEIIMUTEABHOrO ONpPejeAEeHHs] CBOHX NMOAHTHYE-
ckux B3rasagos. [lpousomnro ato c¢ npuxozom B ['epmanuio
(pawmunsma.

B nepebiil e MecsAl TeTTHHreHCKHH HayuyHbIH LEHTP
(akTHUeCcKH nepectar cyumectsopaTb. Muoro Beaymux npo-
deccopoB, B ToM uucae H DopH, 6bIAH OTCTpaHEHBI OT ZOA-
mHocTH. Bo raaBe HMHCTHTYTOB OKasaAHCb (DalHCTCKHE
rayAsiiiTepbl, AaiekHe OT HMHTepecoB HaykH. Muorue yue-
Hble, CTPEMHMBIIMECS paHEE «HE 3aMeYaTb» rPSA3HOH MOAH-
THKH, 4YTOObl COXpPaHHTb AHIIb aKaJeMHuYeCKYI0 CBO6GOAY,
oKasaAHCb B pasHbix Aarepsix. M1 BoT TyT-To aHTaronusm
MHPOBO33pPEHYECKHX YCTAaHOBOK, MHPHO Y:KHMBaBLIMXCS B
nepHoOAbl CMOKOHHOH pabOTbI, CHIrPaA C HHMH CKBEPHYIO
mytky. On He TOAPKO pasBeA 6LIBIIMX COPATHHKOB M Mpej-
craBUTEAell 04HOH HAy4HOH WKOABI B pasHble cToponbl. Ho
OH He AAaA UM H HHKOrAa 60AbLIE COeZHHUTbCA UAH XOTs 6bl
CO6AH3BHTDCA.

Ha mecre nayunbix mKOA, 3aHATBIX MOMCKaMH HCTHHBI,
B ['epmanun Toi mopbl opraHHsoBaAMCb Tak HasblBaeMble
«UIKOABI repMaHCKoO# (usHkH». Mx BosraaBuam 6ecnpun-
uunubie yuenble tHna (D. Aenapza u WM. lllrapka, crasus-
IIMe BO FAaBY YrAa He HayyHble, a KapbepHCTCKHE 3aJauH.
[lo yuurersm noabuparuch u yuenuku. «lIlIkorbr repman-
CKOH (PH3HKH» BOCMHUTBIBAAH M TOTOBHAHM HayuHble Kajpbl
B Zyxe Qamusma. Y YUTEAS] PEAEABHO YIPOILAAK MPEACTAB-
AeHHS 06 ATOMHbIX SIBAEHHAX W GOAbLIE BHHMAHHS YZAEASAH
TOAKOBaHHIO «TIPEBOCXOACTBA apHHCKOH pachl», ueM (H3HUe-
CKHM npobaeMaM.

ITH 06CTOATEABCTBA MPHUBEAH PYKOBOAHTEAEH «IIKOA»
M HX [OCAezOBaTeAed K INOAHOH H30AALHH OT MHPOBOM
Hayku. Ml B To BpeMss kKak mpexcTaBUTEAHM «CTaporo» mo-
KOAEGHHS €lle MPOAOA2KAAH paboTaTb, MbITasiCb U B HOBbIX
YCAOBHSIX COXpPAHHUTb MpPEKHHE TPaZHLHH, «MOAOAbIE» (H-
3HKH QAIIMCTCKOrO PeKUMa y:Ke HE OKa3blBaAM Ha pasBHTHE
HayKM HMKAaKOTO MAHM MOYTH HHKAKOTO BAHSHHS.

! Cy6bekTHBHBIM HMAEAAH3MOM HA3bIBAIOT TaKOe HANpaBACHHe B (QH-
AOCO(HH, CTOPOHHHKH KOTOPOFO OTPHUAIOT OOG'BEKTHBHOCTb HAlIHX 3Ha-
HHMil O BHEIUHEM MHMpe, CYHTAIOT MOHATHA H 3aKOHbl HAyKH AHLIb PE3YAb-
TATOM COTAAlLEHHS TeX, KTO 3aHUMAeTCs UX H3YYEHHEM, a caMy HAYKy —
OTpaaiomeil AMIIb BHYTPEHHHE MepPeHBAHHA, MBICAHTEADHblE M MpPaK-
THYeCKHe AelCTBUSA TeX, KTO NMO3HAET MHP.

Kputuka cy6bexTuBHOro ugearmsma 6biaa gana B. M. Aenunbim
B kuure «MaTepHaAusM M SMIHPHOKPHTHIIH3M».
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Yro Taxoe sce cybwexTusHo
u 06vexTUBHO?



I'IABA
BOCBbMAA

NPO®ECCOP
30MMEP®EJIb/]]
BHOCUT MOMPABKH

[Toka smero xacaroch MOZeAH MPOCTOro aToMa BOAOPOAA,
Teopusi Dopa aeiictsoBara 6Gezorkasuo. Beeaenue kmauto-
sbix Haeit [[ranka B Teopuio cTpoenus atoma nossoauro bBo-
pY OODBACHHTb 06pa3OBaHHE MOAEKYA XHMHYECKHX COeJHHe-
HUH H B JaAbHEHIlEM PAacCMOTPETb C ATOMHbBIX MO3BHMLHH
CTPYKTYpy BceH NepHOAHYECKOH CHCTEMbl SAEMEHTOB.

B Aekuuu, npounTaHHOH MM no cayuaro nmoryuenus Ho-
6eaeBckoii npemun B 1922 roay, on rosopua: «Hssecrno,
4TO IAEMEHTbl B COOTBETCTBHH C HX OOBIYHBIMH (pH3H4Ye-
CKHMH H XHMHYECKHMH CBOHCTBAMH MOTrYT GbITb PacHOAO-
»KeHbl B BHJAE €CTECTBEHHOH CHCTEMbI, KOTOpas HaHGoAee
NOAHO PACKPBIBAET CBOEO6PAa3HYIO B3aHMOCBS3b MEKAY pas-
AHYHbIMH diemeHTamH. Mengenees u Norap Meiiep Bnep-
Bble MOKa3aAH, YTO PH PACHOAOKEHHH aTOMOB B HEKOTOPOM
nopsiike, NPakTHYECKH COBMAJAIOLLEM C MOPSAKOM HX aTOM-
HbIX BECOB, HX XMMHYeCKHe H (H3HYeCcKHe CBOHCTBa o6Hapy-
»KUBAIOT SIPKO BbIPa:KEHHYIO MEPHOAHUHOCTDbY.

Kasanocb 6b1, uero 6oabme? A Bce-TakM MOAHOrO TPH-
yMmda He noryuarocb. Ml zero 6biro He B TOM, uTO MHOTHE H3
(PU3HKOB He MOrAM mpocTHTb Dopy nombiTky HHcnpoBepr-
HYTb FOCIIOZCTBO MPHBbIYHON KAaccHueckoi Teopuu. Moaeab
Bopa Toabko HanmoroBuHy 6bira kBanTOBOH. BTOpol cBoek
MOAOBHHOM OHa OCTaBaAacb BEPHOH KAACCHYECKOH MeXaHH-
ke. MoxxeT 6bITb, MPHYHHA HECOBEPLIEHCTBA 3aKAIOYAAACDH
B 0o6lleM NpaBHAe, rAacslieM, YTO HH OAHH rubpuz, cob-
PaHHbI M3 HECOBMECTHMbIX DAEMEHTOB, He :KH3HECHNo-
co6en?



Cam DBop Toxe uyBcTBOBaA HecoBepuieHCTBO CBoel Teo-
pun. OH HHKaK He MOT 4eTKO O6bACHHUTD, MOYEMY 3Ta CMEChb
M3 KAACCHYECKOH DAeKTPOAHHAMHKM M THIOTe3bl KBaHTOB
Jara pesyAbTaThbl, TAK XOPOIIO COBMAaZalolIHe C OMbITHbIMH
nanubiMu. Kl gorxHo 6bir0 mpoiitm 6Gonee AecsATH AeT,
npexje 4eM JaibHeiilllee pa3sBHTHe KBAHTOBOH MeXaHMKH
CyMeAO OKOHYaTeAbHO OGbSCHHTb TMOAyUYEHHble HM Pe3yAb-
TaThbl.

B 1914 roay uccaesoBaTeAM o6GHapy»KMAH, UYTO Kpac-
Hble, CHHHe H (HOAETOBble AMHHHM CHeKTpa BoJOpoja SB-
ASIOTCS  ABOHHBIMH. OJTO OTKPbITHE SIBUAOCh HEOMKHAAH-
HocTbio gaxe arsi Dopa. ¥:x kasaroch, uTo BogopoaHbIH-TO
aToOM, COCTOSIIUMH H3 OAHOrO MPOTOHA H OAHOTO 3AEKTPOHA,
MOAHOCTBIO MOAYHHHACA HOBo# Teopuu. AH, Her! Ho ecan
MozeAb ero, coszaHHas Peseppopaom u bBopom, npaBurb-
Ha, TO TpH AIO6bIX MepexoAax eAHMHCTBEHHOTO 3AEKTPOHA
c opbuTbl Ha OPO6UTY B CNEKTPOCKOME AOAMNKHA MOSABASTBCS
ToAbKo oaHa uBeTHas AuHHsA. OTkyzaa xe 6parach apyras?
[loxose 6b1A0, uTo mpumao Bpemss Dopy cHoBa caauTbes
3a pacyeTsl.

OuxHako zake B MHpe, 3aHSITOM BOWHOH, He OZHOTO CO-
3ZlaTeAss HOBOH aTOMHOHW TEOPUH BOAHOBAAH ee TeopeTHYe-
ckue npo6aembl. Ocenbro 1916 roaa, xoraa bBopy yxe kasa-
AOCb, YTO OH HalleA 06bsICHEHHE paclleAeHHs CHEeKTpaAb-
HbIX AMHHH, TOYTAaAbOH AOCTaBHA €My NaKeT C OTTHCKaMH
crateli u3 Hemeukux »kypHaroB. Cpeam Hux 6bira pabora
u nucbmo 3ommepderbaa. MioHxeHCKHH TeopeTHK He BO3-
pakaA NPOTHB yTBepxieHHus Dopa, uTo 6Ammaimas k a4py
op6UTa BpalLAIOLIErocsi dIAEKTPOHa siBAseTcs kpyrosoil. Ho
OH mpeAAaran JAOMOAHHTb BTOpyio 6G0pOBCKYio opbHTy ellle
Tpems 3AAMNTHYeCKUMH. Bce oHu xapakTepusoBaruch 0AHOH
M TOH e SHEPrHeH, W IAEKTPOH Mor Bbi6paTb AOYI U3
HMX, He MeHsisi CBO€ro 3HepreTHYECKOro YPOBHS HAH COCTOSI-
HuA. DTo npeisAoeHHe CHHMAAO HeJloyMeHHe TO TMOBOAY
pacllenAeHHs ceKTpaAbHbix AuHHH. K TpeTpbeit 60poBcKkoil
opbute 3omMMepdeAba NpeaAarar npH6aBHTb BOCEMb DAAHII-
THYeCKHX. |enepb MoJeAb aTOMa y»ke Tepsira CBOH MPOCTOMH
nAaHeTapHbIH XapaKkTep, MNpPeACTaBAsis CcO60H JOBOABHO
CAONHYIO KOMOHHALHIO H3 OKPYKHOCTEH H SAAHICOB, CO6-
paHHbIX B I'PYMNbl UAH 0BOAOYKH.

T 060AOYKH, B MOPsAAKE yAaAeHHs OT siApa, -JoMmep-
peaba 0603HayMA GOABIIMMH 6YyKBaMH AaTHHCKOrO aAda-
suta: K, L, M, N, O, P, Q. Oana o6orouka ot apyroit ot-
AeAsiAaCh DHEPreTHYECKHMH CTyNMeHbKaMH, KaxJoH M3 KO-
TOPbIX AOA2HA 6blAa COOTBETCTBOBAaTb CBOS OMpeleAeHHas
CeKTpaAbHasi AMHHSI.

10 6bIra NpekpacHas mMbicAb. OHa 6bira He TOABKO Bbl-
CKa3aHa, HO M MOJKPENAeHa OCHOBAaTEAbHBIMH pacueTaMH.
A nockoabky B MionxeHckoM yHHBepcuTeTe Ha Kadezpe
(pM3MKH He 6bIAO B Ty MOPY XOPOLIEro CMEKTPOCKONa, s YK
He roBOPIO O TOM, UTO caM 3oMMeppeAbh BPsjA AH Clpa-
BUACs 6bl ¢ TaKUM NpH60POM, — OH 6GbIA MpodeccopoM Ma-
TeMaTHKHM H NPHPOKAEHHbIM TeOPETHKOM, — JoMMepdeAbs
nanucar B Trob6unren npodeccopy M. [Nameny. On npocua

A. 3ommeppeava —
sblaaloWUiicss TeopeTuk
nepuoaa cTamosAcHUs
Hayku o6 arome.
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Opburvt Bommeppeavaa.

TOrO NMPOBEPHTb, MOATBEPKAAIOTCA AH €ro TeopeTHYECKHe
pacueTbl Ha OMbBITE.

[Tamen ouenp TIIaTEAbHO MOATOTOBMA M MPOBEA HCCAe-
aosanue. [Ipeanoroxkenns 3ommepderbsa NoaTBePAHAHCD.

Ycnex 3ommepderbsa BbI3BaA HacCToslIee AHKOBaHHeE
B pAzax (HUSHKOB. «Yk Tenepb-To, — y6emaaru OHH APYT
Apyra, — TEOPHs aToMa HaBepHAKAa MOAYYHAA CBOH OKOHYa-
TeAbHbIH M 3akoH4eHHbIH Bui. MoxHo OT cTpykTyphl npo-
cTeiimero aToma mepeiiTH K 60Aee CAOZHBIM M TaM MOMPO-
60BaTb, HaKOHel, OOBACHUTb H TePHOAHYHOCTb IAEMEHTOB
C «HOPMaAbHBIX» (H3MYECKHX TMOBHIHA aTOMHOFO CTpOe-
uus...». Ho ne tyr-To 6pb1r0. [locTenenno amkyromme kpu-
KM pasJaBaAHcb Bce Tuiue. |eopus Dopa ¢ zomoanenusamu
3BommMepperbsa saBara HEMAOXHE PE3YABTATHI, HO MO-TIPE -
HEMY TOABKO JASl OAHO3AeKTPOHHBIX cucTeM. CnekTpb
CAOKHBIX aTOMOB CO MHOTHMH 3AE€KTPOHAMH pacueTaM Tak
U He NoAJZaBaAMCb. A 3HauMT, M onmHcaTb 6oaee CAOKHbIE,
4eM BOJOPOJ, aTOMHble CTPYKTYpbl 3Ta KOMGHHHpPOBaHHas
Teopus, KaKk M paHbuie, He Moraa. O6HapyHAHCD y Hee
u Apyrue HeaoctaTku. leopus Bopa me moraa otseTuTs —
noueMy OZHM CMeKTpaAbHble AHHHH sipue Apyrux. Beapb aTo
03HaYaAo0, UTO MEPEXOAbl MeKAY OAHMMH OPOHTAaMH TNPOHMC-
XOAAT ¢ 6OAbLIEH BEPOSTHOCTBIO, UYeM MeXAy APYTHMH.

Ho campiii raaBubIi HeZOCTaTOK TeOpHH 3aKAlOYaACH
B TOM, YTO OHa OKa3blBaAaCb 6eCCHAbHOH OGDBACHHTD, Kak
OTZAeAbHbIE aTOMbl B3aHMOAEHCTBYIOT APYT C Apyrom, obpa-
3ys BELECTBO CO BCEMH TNPHCYUIHMH eMY XHMHUYECKHMH M
(U3UUECKUMH CBOHCTBaMH. 3zech NMPEACTOAAO ellle HeMaro
pa6otbl. Ho Teopus Bopa 6n1ra nepsoii 6pembio, npo6uroit
B CTeHe HeBeJeHHs, KOTOpas OTropa<HBaia dYeAOBeKa OT
mukpomupa. Ona snamenoBara co60il pelmHTeAbHbIH MOBO-
POT B HAYYHOM MBILIAEHHH U MOKA3bIBAAA, UTO AAS MOCTPOE-
HHsl TIOAHOH aTOMHOH TEOPHH K MHKPOSBAEHHAM TpebyeTcs
HOBBIH u 6GoAree 06WHMH NOAXOA.

PACCKA3BIBAIOT, umo aemon 1922 200a Bopa npuzaacuau ¢ F'emmunzen npowecms yura aexyui. Ilo-
caywams ezo npuexaa u3 Bepauna npogeccop 3ommepgeasd u npuees ¢ coboii déyx ceoux aywumux cmy-
denmoe — Bepnepa leiizentéepza u Boavgpzanza layau. Ha odnoii us duckyccuil, wacmo ¢o3nuxaswuz nocae
aexyuii, leiisenbepe 3aneur, wmo & pacvemax, Komopbvimu noassosaaca bBop, kpoemesa owubra. On evuuen
K docke u nokasaa ee aekmopy. Bop npuwen 8 éocmopz. On npuzaacun pemugozo cmydenmma notimu emecme
nozyaams, wnobst 6e3 nomex 3axonwums cnop. Ilo nymu k num npucoedunuaca Ilayau, komopeorii moxce

eKaI04uACR 8 Juckyccuio.

Bop 61 mar doeoaer amoii Gecedoii, umo npuzaacua oboux moaodvix arwdel k cebe 6 Konenzazen ¢ ceoti
uncmumym ¢ kawecmge compydnuros. 06a npuexaau. H oba emecme ¢ Bopom cmaau ywacmnurxamu eosee-
denus 0CHO8 KEAHMOGOU MeXaHUKW, 0 KOMOPOU Makx 4acmo npurodumcs ynomurams 6 3mol KHuze.

PaccmarpuBas cTpoeHHE MHOTOSAEKTPOHHBIX aTOMOB,
Bop npeanoAoxkHA, UTo OHH HMEIOT MHOTOCAOMHDINH BHA, CO-
CTOAT Kak 6bl U3 HecKOAbKHX o6oarouek. [Ipu aTom aaekTpo-
HbI 0 060A0YKaM pacroAaraloTCs BOBce He KakK IMONaAo, a B
onpeaereHHoM nopsaake. Msyuas xumuueckue u pusmuueckue
CBOHCTBa pa3sAMYHBIX dAeMeHTOB, Dop mpumieA k BbIBOAY,
YTO Ha MepPBOH 06OAOYKE MOTYT HAXOAHUTbCA He 6OAbIIE, UeM
ZABa 3AEKTPOHA, HA BTOPOH M TPeTbeH — IO BOCEMb, Ha YeT-



BepTOll — BoceMHaAuaThb M- Tak garee. OH yyBCcTBOBaA, UTO
npeAnoAOKeHHE MPABUAbHOE, HO y6eAUTeAbHO OGBACHHTD
ero Ha JOAKHOM TeOpeTHHeCKOM ypoBHe He Mor. | [pumiroch
BBOJHUTb €ro B TEOPHIO TaK:Ke B BHJE MOCTyAaTa.

Ho Teopus, noctpoennas Ha cAniKOM 60OABIIOM KOAHYE-
cTBe HeOODBACHHMBIX AOMYyUWEHHH — MOCTYAATOB, JAOBEpPHEM
He noAbsyetcs. M uem meubuwe B pyHzamenTte Teopuu Aomy-
eHuH, TeM GAMKE OHa K AEeHCTBHUTEABHOCTH.

Yuennim npeactosro Bo uTo 6bI TO HH CTaAO HaHTH
06bSCHEHNs TOCTyAaTaM, yrajaHubiM Dopom, u mpeBpaTuThb
HX U3 «[IPOHU3BOAbHBIX» AOMYLIEHUH B HOBble 3aKOHbI MPHPO-
Abl, 3aKOHbI HOBOTO, TOAbBKO YTO OTKPBITOrO MHKPOMHPA.

NMPUMEYAHNE Ne 2,

8 KOTOPOM UUTATEAU HAUAYT 06BACHEHUE HEKOTOPbIX (huao-
COICKUX TEPMUHOB, BCTPEUAIOWUXCS 8 HAWEU KHUNCKE.

IMTOCTY A AT — npoucxoanT oOT AaTHHCKOrO CAOBa «TpeGoBanme».
Tepmun mozeT HMeTb HECKOAbKO 3HaueHHH B 3aBHCHMMOCTH OT IIMPOTBI €0
npumenennsa. Tak, B camMoM o6ieM cMbiCAe HOCTyAaTOM Ha3bIBaeTCA
HCX0/JHOE MOAOXeHHE, KOTOPoe B CHAY CBOell OUeBHJHOCTH He HYyXKJAaeTcs
B AokasaTeabcTBe. Ho mocryraTom moxxHo HasBaTh M Takoe yTBepzkAeHHe,
KOTopoe B NMPHHUMNE MoxseT 6bITb AOKa3aHO, 0AHAKO B paccMaTpHBaeMoOi
o6racTH B 3TOM He Hy»KAaeTcsA M MOTOMy NPHHMMaeTcsA 6e3 JoKa3aTeAbCTB.

Haxkonen, noctyratom MoxeT cAyxuTb M He abcorloTHO oueBHAHAA
MbICAb, KOTOPasi AMIIb C TOYKH 3PeHHs MOCTaBAECHHOH 3ajaun o6iajaer
onpeJeAeHHbIMH NPEHMYLIECTBAMH Nepej aHAAOTHYHBIMH APYTHMH MBICAA-
MH MAM HAEAMH.

Hnoraa nocryraT oToxaecTBAAIOT ¢ aKCHOMaMHu.

AKCHOMA — npoucxoanT OT rpeueckoro cAoBa «CUHTAI0 JO-
cToiinbiM». Axcuomoii B Jperneit I'penun cunraru coepmenno ouesnanoe
noAoxseHHe, KoTopoe He TpeGoBaAo HHKaKMX JgokasaTeabcts Boo6me. Ha-
unHas ¢ ApHCTOTeAs MHOrHe (HAOCO(MBI CUNTAAH, YTO B MHpe CymeCTBYIOT
TaKHe BeyHble H HEMPeAOsHbIE HCTHHDI, KOTOPble He 3aBHCAT HH OT YeAOBEKa,
HH OT €ro OMbITa, HH OT KOHKPETHBIX YCAOBHI, B KOTOPbIX NPOBOJHACS OMBIT.
Onn aaHbI HeAOBeKy CBbille H JaHbI C POxKAEHHA.

Oanako yxe mocTpoeHHe HecBKAHJOBO# reomerpun JMo6auesckum Ha-
HeCAO CHAbHellmmii yaap no takomy B3raaay. M ceroana mbi nommmaem,
YTO TOABKO MPaKTHKA H MHOT il ueAoBeueCKHil ONDBIT MO3BOAAIOT
roBopHTb 06 OUEBHIHOCTH HCTHH, PacCMaTPHBaeMbIX HaMM KaK aKCHOMbI.
Hn ogna u3 HMX He MOXseT CUMTATbCA BeUHOH H HENPEAOXHOH, MOCKOABKY
YCAOBHSA ONBITOB MOCTOAHHO MEHAIOTCA H FAy6HHA NPOHHKHOBEHHA YeAOBeKa
B CyTb ABACHHH roj OT roja yBeAHUHBaeTCH. 3HauHT, aKCHOMOHl Mbi
AOANKHDI Ha3bIBAThb AHIID HCXOJHOE NOAOXKEHHE A HEKOTOPOH TeopHH.
Takyio ucTHHY, KOTOpas TOABKO B paMKax JaHHON TeOpMH He HyXJaeTcs
B J0Ka3aTeAbCTBaX H Ha Hel, Kak Ha )yHZaMeHTe, MO2KHO CTPOMTb JaAbHeH-
wHe BbIBOADIL.

YacTo mocTyAaThl H aKCHOMBI MCHIOAB3YIOTCA AAA MOCTPOEHHA TeopHH.
Te n apyrue 6epyTca B KauecTBe OCHOB, H3 KOTOPbIX AOTHUECKH, MyTeM
paccyAeHHii M JOKa3aTeAbCTB, BBIBOAATCH BCE OCTaAbHble MOAONKEHHs
AaHHOH TCOPHH MAH TeOPeMbI.

NMPHUHLUMUII — npoucxoaur oT AaTHHCKOro CAOBa «HaYaA0» HAH
«ocHOBa». JTOT TEPMHH YNoOTPeGAseTCA B CBA3M C CaMbIMH Pa3sAHYHBIMH
cepamu uerOBeuecKoil AeATeAbHOCTH i 0603HauaET TO, YTO AEHT B OCHOBE
paccMaTpHMBaeMbIX SIBAEHHIA.

C npHHUMNaMu CBA3aH BaKHbIH METOJ NOCTPOEHNs (HBHUYECKHX TeopHi.
Jan atoro onpegerserca neGoabas rpynna NPHHIMIOB KaK OCHOBHDBIX
NoAozkeHHH, NPUHHMaeMbIX Ge3 JOKAa3aTeAbCTB, H M3 HHX, KaK CA€ACTBHA,

Koraa Huavcy Bopy
ucnoanunoco 60 aer.
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KAK YCTPOEHDI
MOJIERY JIb1

N MMOYEMY OHM

HE PA3BAJINBAIOTCH
HA OTJEJIbHBIE
ATOMDI?

BLIBOAATCH MATEMAaTHYECKMM NyTeM BCe 3aKAloueHMs, HeoGxoaumbie AAs
AaHHOH Teopui.

Cosaaterem metopa npunuunon 6via Hbioton, nocrpomsmmit Taknm
06pa3som KraccHUeCKyI0 MexaHHKY. | eopHAMH, NOCTPOEHHBIMH ¢ MOMOMbIO
MeToa NPHHUMIOB, MOXKHO CYHTATh KAACCHYECKYIO TePMOAHHAMHKY,
TEOPHIO OTHOCHTEADHOCTH M Tak jaree. llpumensiercs meToa npuHmunNoOB
4acTO0 COBMECTHO € METOJAOM T'HHOTE3.

FTHIMO TE 3 A — uponcxoanT oT rpeyeckoro cAoBa «npeanoroze-
une». 'unoresoii naspisalor 06bIMHO NpeANOAOKEHNE O CBA3H HAH NPHYHHAX
HAM 3aBHCHMOCTAX Mezkay Habalogaembivu siBaennsamu. C nomompio runores
4acTO NBITAIOTCS PACKPLITh BHYTPEHHHIl MeXaHH3M TaKHX ABAEHHIA.

Tak »ce kax W NMPHHLAN, THNOTE3a HIrPaeT UPe3nLIMAHHO BAMHYIO POAbL
B noctpoennun teopuii. Ho ecan panvuwse, n camom nauare pasputus gusnkm,
FHNOTe3bI NOMOIaAH CTPOMTDb HATASIAHDbIE (PM3HUECKHE MOJEAH, TO B COBpe-
MeHNoii (hpH3HKe yueuble OlEPHPYIOT MATEMATHYECKHMH MOJEAAMH JAAs 06D~
scHennA nayuaemnx apaeunii. [loromy uro ceroamnn gusuka wacro nayuaer
TakHe 06beKTBI OKpyr*arolieii AeHCTBUTEABHOCTH, KOTOPbIM HHKAK He yJAaeT-
ca moxo6paTh COOTBETCTBYIOWME HArAsAAHBIE 0Gpa3bl, CBA3aHHblE C NPH-
BBIMHOH [IEATEABHOCTBIO YEAOBEKA B MaKpoMHpe.

TE O PH A — nponcxoant oT rpeveckoro caoba «pacCMaTpHBAIO»,
«nccaeayson. B nawem cayuae sroT Tepmun onpeserser cucremy naaumo-
CBA3AHHBIX HJeH, FHNOTE3 M 3aKOHOB, JAAICIIHX J0CTOBEpHOe ONMHMCaHHe
06beKTHBHBIX 3aKOHOMepHocTeH, HabAlo3aembix B onpeaereHHOl o6racTn
HCCAEAYEeMbIX IBACHMI.

Tecno cpasannas ¢ nparTHkoii M DbITeKAlOWAsA H3 Hee, TEOPHA Tem
He MeHee OTAMYAETCSi OT OMbITHOro (SMuHpHueckoro) snaumsa. B Teopun
nepexoj OT OJAHOIO yTBePEAEHHA K APYroMy BO3MOeH MyTeM AOTHUECKOro
BBIBOJlA MAM MaTeMATHYECKOIO JOKa3aTeAbcTBa 6e3 Hemocpe/cTBeHHOro
ofpaljeHns NpH 5TOM K 4yBCTBEHHOMY ONDITY 3a MOATBEPXAeHHEM.

Ectb onncareabnbie Teopun, Takue, Kak asoaonHonnan teopun Japeuna
HAH (u3norornueckan Teopus [labaosa. A ecTb Teopunm maremaTH3HMpo-
BaHHbIE, 0 KOTOPDIX Peub HJeT B 0CHOBHOM B Hawe# kunzxkke. Onn 3amensior
peaAbHbIH HMcCAeayeMbi 06beKT HeKOTOPOH MJeaibHOil MaTeMaTHYeCKOM
MOJeAbI0 H PacnpoCTPaHAIOT 3aKOHDI, BhIBeJleHHbIE JAA 3TOH aGcTpakmum,
Ha pearbpnbie o0beKTHI CamMoii pasHOMH HPHPOADI.

TpeTbum THNOM ABAAIOTCA AeAyKTHBHbIE TEOPHM, NMOCTPOEHHLIE C NO-
MOIbI0 AKCHOMATHYECKOF0 METO/Ja Ha OCHOBE AOIMKH.

[poueccamu npespaigenns MoAekyA, NPH UX B3aHMOZAEH-
CTBHSIX JAPYr C APYIOM M NPH BO3ACHCTBHM Ha HHUX TellAa,
CBETa WAH 3AeKTPHYECTBA, 3aHUMAaeTCsd XMMHA. JTO H3Be-
ctio. C aBHHX 1OP XHMHKM HEYTOMHMO CO3AAlOT HOBbIE
BELLEeCTBa, Pa3pylialoT OAHH MOACKYABI U CTPOAT U3 HX 06-
AOMKOB ApYyTHe.

o poxaspenns HOBOM aTOMHOH (PU3HKH HUKTO OCOBEHHO He
3aJyMbIBAACS, 04eMy Takoe KOHCTPYHPOBAHHME BO3MOK-
Ho. CAMIIKOM MHOroe MOI'AH CAeAaTb XHMHKH, CAHILKOM
MHOTO MHTEPECHDLIX PEaKIIMH CYLIeCTBOBAAO Ha CBeTe, YTOObI
3a4yMBIBATbCS eLle M HaJi NPHYHHAMH, NO3BOASIIOLIMMHA THM
PeaKUHsAM TPOHCXOAMTD.

Tako# Bonpoc mor nokasaTbest jaxce NMPOHHKHYTbIM He-
KMM aAXHMHYECKHM /(YIIKOM...

Bnpouem, To Bpemss muHoBaro. B koHue koHUOB raas-
HbIMH BOIPOCAMHM HayKH XHMMHH CTaAH: 4TO OObejHMHSET



aTOMbl B MOAEKYABI H MOYeMY MOAEKYAbl BCTYNMalT B peak-
uun apyr c apyrom? M st Bonpocel Tpe6osaru cBoero pe-
e HH .

OaHako mpexjile YeM HauaTb PacHyTbIBaTb dTOT KAy60K
npobieM, JAaBaiiTe BCMOMHHM HECKOAbKO OMpezeAeHH,
KOTOpble MOTYT HaM B aAbHeineM noHaao6uTtbhes. [lepsoe—
YTO TaKOe BaA€HTHOCTD?

[lomHuTe, B IKOAE Ha ypOKax XHMHH YUHTEeAb He pa3
rOBOPHA, YTO BaAA€HTHOCTb aTOMa KaKOro-AH60 XHMMHYECKOro
3AeMeHTa oNpeseAsieTCsl KOAHYEeCTBOM aTOMOB BOZOPOAA, KO-
Topble OH CHOCO6eH MPHCOEAHHHTb K cebe HAH 3aMeHHTb B
APYTOM CO€AHHEeHHH.

Kak aars aTomHOro Beca, Tak M AAA BaAeHTHOCTH aTOM
BOZOPOAA TPHHHMAACA 3a €JAMHHLY.

Boiro u apyroe onpeserenue BaAeHTHOCTH, Kak cHoco6-
HOCTH 3AEMEHTOB K HacbllleHHIO.

OcranoBUMCsI HeMHOro Ha 9THX onpejgeieHHAX. Ecau
OAMH aToM cnocobeH MPHCOeAHUHHUTb K cebe Apyroit, aHauMT,
oH obragaer curoi nputsxenua. Ho kakue e 3To cuAb,
€CAH OHH 06AAZAIOT HacblLIEHHEM P

[Tpoussenem mbicaenuniit sxcnepument. CorHue npuTs-
ruBaeT Kk ce6e naavetsl. Ceiluac ux gesarb. EcTb npeanoro-
#eHMe, uTo pambuie rae-to mexay Mapcom u IOnurtepom
CylleCTBOBaAa JecsTasi, B30PBaBIUAsACA MO KAaKHUM-TO TNpPH-
yHHaM. [ak BOT: CTaAa AM CHAA COAHEYHOTO TNPHTAKEHHs
NoCAe HCUe3HOBEHHS OAHOM MAAHETbl AAS OCTAAbHBIX 60Ab-
e MAH MeHblue?

Kouneuno ner! He uamenurcs oma u B Tom cayuae, ecan
B 6yAyllleM KOCMOCTPOHTEAH COOPYAAT Ha OpbHTe SeMAH
u ewe oAHy naaHery... CHAa COAHEUHOro NMPHUTAXKEHHA He
3aBHCHT OT TOTO, CKOAbKO MAAHET OHO MPHUTACHBAET.

TouHo Tak ke He MeHAETCA M CHAA MarHHTa, €CAHM MpH-
TAHYTb K OJHOMY M3 MOAIOCOB KE€A€3HbIH rBO3Jb, a K rBO3-
A0 — YTIOT...

Hu cuabl TsAroTenus, Hu MarHMTHble He 06AaJalOT Hacbl-
WeHHoCTbio. A XMMHYecKHe CHABI — 06AazaloT. UTo ke 3TO
3a 0CO6EHHOCTb TaKas?

B 1916 roay amepuxanckuit xumux Jxurb6epr Hbroron
Abtonc (1875—1946) BoiaBunya naero ky6uueckoro atoma.
OH npeANnoOAOHHA, YTO CHCTEMAa M3 ABYX HAH BOCbMH JAEKT-
POHOB JAOAXHa 06AazaTh MaKCHMaAbHOH YCTOHYHBOCTBIO.
[loTomy, aeckaTb, reauii, aToM KOTOPOro HMeeT ABa DAEKT-
pOHa, XMMHYECKH HMHepTeH M HaXOAHUTCA B HYAeBOH rpym-
ne nepHOAMYeCKOW cucTeMbl. B aTome HeoHa aBa BHYT-
PEHHHUX SAEKTPOHA OKPY2KeHbl yCTOHuuBbIM Ky6oM, o6paso-
BaHHbIM CHCTEMOH H3 BOCbMH 3AEKTPOHOB. Y aproHa 3ToT
Ky6 okpyxeH eme oaHuM. Bce nepeuncAeHHble 3AEeMEHTDI
HHepTHbDI.

Ecau ke B aToMe aAsi 3aMblkaHHs KyO6HYeCKOH CHCTeMBbI
HEJOCTAaeT DAEKTPOHOB, TO TaKOH aTOM CTpeMHTCH AH60
AOTOAHHTb CBOIO CTPYKTYpy, AH60 OTaaTh AMiiHee. JAHIIb
6bl CTaTb MOXOXKHMM Ha F€AHH HAH HEOH.

B moaekyabl, mo uaee Abionca, aToMbl 06beAHHAAHCD
TO24€ MO TAKOMY 25e MPUHIIUMNY, AOTOAHsMA O6IYIO BHEIIHIOH
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Bawa uges, xoneuno, 6esymna.
Becv sonpoc 8 Tom,
AOCTATO4HO AU OHA Ge3ymHa,
uT06bl 0KA3ATLCA NPUBUABHOL.

H. Bop



MMPUHINAI 3AIIPETA
BOJIb®I'AHTA MMAYJIN

Aasas soaro panrasuu,
npugepxu pyxy.
A. Yexon

060A04YKY 40 3aMKHYTOTO ABYX- MAH BOCbMH3AEKTPOHHOTO
COCTOSIHHSA.

B o6uwem, naes 6vira arobonbitHoH. Ml pesyabTaThl oHa
AaBaAa Henaoxue. BoT Toabko o6bsicHeHHs He HaXOZHAOCH,
nouyeMy HMeHHO JABa M BOCEMb 3AeKTPOHOB 06pa3ylOT yCTOH-
YHBYIO CHCTEMY...

Oanako 3akoHYEHHAs TEOPHS YCTOHUYHMBOCTH 3AEKTpPOH-
HbIX OP6UT Moraa 6bITh MOCTPOEHA AHIUb NOCAE 3aBepPLIeHHS
Teopuu cTpoeHus atoma. MmMenno ato 6niA ysaosoit Bonpoc,
Ha KOTOPOM BCTPETHAHMCb AOPOTH M XMMHH H (DH3HKH.

B 1922 roay B lerrunrene Bop umrtar uwmka rexumi,
NoCBsIIeHHbIH aHaAH3Y NepHoAHYeckoro 3akoHa . M. Men-
aereeBa. M cuoBa Boanuk Bompoc: mouemy ke He BCe IAEKT-
POHBI 3aMOAHSIOT CaMyl0 HH2KHIOIO 060A0uKy aToMa? Beab
TaM OHH HMeAH 6bl HAHMEHbUIYIO 3HEPTHIO, a 3HAUMT, H CH-
CcTeMa aTOMa B TaKOM COCTOSIHMM 6bira 6b1 Hanb6oAee yCTOH-
YUBOH.

[Tomuute kputepnit ycrotuunBoctu? OH raacur, uto mo-
AO2K€EHHE PaBHOBECHS Al06OH MeXaHHYeCKOH CHCTeMbl yCTOH-
YMBO, €CAH B 3TOM TNOAOXKEHHH [OTeHLHaAbHas 3HePrus
CHCTeMbl MHHHMaAbHa.

B mkore Ha ypokax (H3MKH AOCTaTOYHO TOBOPAT 06
9HEPTHH B3aUMOAEHCTBUS TeA, 6y Ab TO MAaHEeTbl HAH 3Be3Abl,
B3aUMOJEHCTBYIOLIHE APYT C APYTOM B NOAE TATOTEHHS, HAH
3apsAAbl B 3AeKTpHueckoM moAe. Yem Goabuie sanac suep-
THH Yy 3AeKTPOHAa, TeM JaAblie OT siApa MPOXOAHMT ero op-
6ura. Yem menbme sneprumu, Tem 6GAmxe opbuTa K AAPY.
[louemy :xe sAeKTpPOHBI pacrmoraraioTCs He TOAbKO Ha
6AmacHel, HO M Ha Apyrux op6utax? Dop He cmor oTBeTHTB
Ha aToT Bonpoc. OH 4uyBCTBOBaA, UTO AOAXKHO 6BIAO Cylle-
CTBOBaTb KaKoe-To o6lee MPaBHAO 3aMOAHEHHS 3AEKTPOH-
HbIX 060A0YEK B aTOMaXx, KOTOPOE He MyCKaAO AHIIHHX KHAb-
LLOB Ha HHM:KHHH 3Tax, HO B 4YeM 3TO MPaBHAO 3aKAloua-
Arocb?.. Des mero saexTponHble 060A0UKH HHMKaK He IO-
CTPOHTD, a 3HAYHUT, U He OODACHUTb A0 KOHLA NMOPAALOK CAe-
JOBaHHS IAEMEHTOB B MEPHOAHYECKOH CHCTeMe.

C aToi#l ke TPYAHOCTbIO CTOAKHYACS ABa roja CHOyCTs
morozoit pusuk Boabgranr [Tayru (1900—1958). Koarern
HasbiBaAH ero «[layaum-maazaumii». [Tockoabky ero oTma —
npogeccopa Benckoro ynusepcutera — To2ke 3Barn Boabg-
raHrom.

[Mayau-mraamuii 8 1921 roay okonumr Mironxenckuit
YHHBEPCHTET H UeAblit yue6Hbll roa npopa6orar B [erTun-
reHe npernojaBaTereM (PU3HKH. AIO6HAH AH €ro CTYZAeHTBI?
[loxanyit, aa, xora u nobamaruch. Monrozoii npenoaasa-
TeAb GbIA OYeHb YBAEKAIOLIMMCS YEAOBEKOM, C HeoObluaHHO
OCTPbIM YMOM M scHOCTbio MbicAH. OcobeHHO spKO 3TH
KauecTBa NPOABASAHCH B cropax. |lo6eauTb ero Ha auckyc-
cuM 6bIAO TpaKTHUYeCKH HeBoaMoxkuo. OH moAeMHsHpPOBaA



¢ «xkere3Hoi» Aorukoit. [locae roaa pa6orbl B 'erTunrene
[Tlayan yexar B Konenraren k Bopy. A B 1923 roay yuenniit
coset [ambyprckoro yHuuBepcuTeTa u36par ero mnpHBaT-
ZAOLEHTOM.

[lo Tpaauuum 6oapmMHCTBA yue6GHbIX 3aBeAEHHH, BCTYy-
nasi B HOBYIO JOAHOCTb, Kax<AblH TpPETEHAEHT JOAKEH YH-
TaTb OPHTHHAADHYIO AEKIHIO N0 co6cTBeHHOMY BbiGopy. DTa
A€KIHs MIpaeT He CTOAbKO pPOAb dK3aMeHa, CKOAbKO SIBASIET-
cs 3asBKOH Ha HayuHble uHTepecbl. Mmeer ona Bceraa u
NpecTH2KHOE 3HaUeHHeE.

[layan Bbi6par Temoit cBoero cooblleHHs mNepHOAHYE-
CKYIO CHCTEMY 3AeMeHTOB. J\eKUHIO MpoveA, HO... OCTaACSH
BeCcbMa €l0 HeJOBOAEH, MOTOMY YTO, KaK NMOHHMAaA caM, He
CMOT HHM Ha LIar NPoABHHYTbCS B PelieHHH NMpobAaeMbl, chop-
myaupoBanHoit Dopom: BbiBecTH mnpaBuAO 3anoAHeHHs
3AeKTpOHaMH 060AOYEK B aTOMax.

A Tenepb, npexsze yeM MPoAOAKATb paccKas 06 ycToii-
YHMBOCTH 3AEKTPOHHBIX CHCTeM, JAaBalTe cZeAaeM OTCTYI-
A€HHE H TOTOBOPHM... O (PPYyKTax.

CkaxuTe, ecan 6b1 Nepes BaMH MOAOZKHAH ABa 6AOKa,
o KaKMM CBOHCTBaM cTaAM 6bl Bbl Mx pasanuaTh? Hy, no
BeAHuYHHe — pa3s. llo 3samaxy — aBa. [lo usery — Tpu.
HakoHen, no Bkycy — raaBHbIH KpuTepHil.

A kak pasAuuaTb MexAY CO6OH DAEKTPOHBI?.. IDTH
YacTHIbl He YBHAHIUb, He B3BECHILIb, He MOHIOXAellb H, YK
KOHeuHo, He nonpobyewb. Boobie-To Bce oHM oaMHaKOBbIE.
OaunnakoBblie Mo BeAHYHHE H MO Macce nokos. Bce aaexTpo-
Hbl HMEIOT OJHHAKOBbIA 3AekTpuueckuit 3apsaa. OTanuarorcs
OHH TOABKO COCTOSIHHEM, B KOTOPOM HaXOZAATCA, mpebbiBas
B TOH MAM HHOH aToMHOH o6orouke. JAsi xapakTepuUCTHKH
3THX COCTOSIHHIl (PUBHKHM BBEAH TaK Ha3biBaeMble KBaHTOBbIE
yncra. Onu onpesersAn coboit 3Hepruio, Op6HTAAbHBIH MO-
MEHT KOAMYECTBA JABH2KEHHS HAH HMIyAbca, 0pGHTaAbHBIH
MarHUTHbIH MOMEHT W, npeaAroxenHoe [layau, ocoboe BHYyT-
peHHee CBOHCTBO «ABYX3HaYHOCTH» JAEKTPOHAa, Ha3BaHHOE
nosxe cnuHoM. Bce 3TH xapakTepHCTHKHM MHOTHe M3 Bac
3HAIOT M3 LIKOABHOTO Kypca (GH3HKH, a Te, KTO ellle C HUMH
He 3HAKOM, MOTYT npouecTb o HHX B «[Ipumeuanun Ne 3».

[layAu npuimea k BbiBOZy, UTO B aTOMe He MO2KeT Cylle-
CTBOBaTb ABYX 3AEeKTPOHOB, XapaKTepPHU3YIOUHXCA OAHHAKO-
BbIMM KBaHTOBbIMH YHCAaMH.

JTo mnpaBHAO, OKa3aBlleecs CNpPaBeAAHBbIM JAS BCeX
aTOMOB, Ha3BaAM «IpPHUHUHMOM 3anpera [layAu», H QUBHKH
MOAYYHAH H3 Hero MHOKECTBO cAeacTBHH. [ AaBHoe ke
3aKAIOYaAOCh B TOM, YTO HMEHHO MPHUHUMN 3anpera [layin
AaA KAIOY K OKOHYaTeAbHOMY TEOPETHYECKOMY O6DbSACHEHHIO
Takoro Hau(@yHAaMeHTaAbHEHINEro 3aKOHa MPHPOAbI, KAKHM
ABAAETCA NEPUOAMYECKHIH 3aKOH 3AeMEHTOB, BblBeJeHHbIH
Amutpuem Mpanosnuem Mengereesbim.

Artomuasn teopus Bopa — Bommepperbaa, Mmoaerb aToma
v npunuun [layAn MO3BOAHAHM MOCTPOHTb BecbMa paliHO-
HaAbHYIO TEOPHIO PaclpeseAeHHS] 3AeKTPOHOB MO pa3sAHU-
HbIM 060AOYKaM H NpPeKPACHO O6GDBACHAAH XHMHYECKHEe H
CMeKTPOCKOMHYeCKHE CBOHCTBA 3AEeMEHTOB.

B. Hayau-maagwuii,
3aMeuarebHblii yuewbtil,
uenosex, obaagaswiuil
aenesHol nowukoll u maikol,
HexcHoU Aywoll.
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Eauncrsennas 06s13aHHoCTD
UHTEAAUZEHTA — 3TO
06s3aHHOCTL umery YybexcaeHus.
A ecau y Hezo ux Her,

TO OH AoaxceH 6biTvb no kpaiixeii
Mepe ybexeH, uro yeaosek

He goaxceH umeTv ybexaeHuii.

B. Jausm

Ho cucrema ocraBarach no-npexHemy ycTOHYHBOH TOAD-
Ko y atoMa Bogopoza. leopus Bopa — 3ommepdernaa no-
3BOASIAA ZAOCTaTOYHO TOYHO PACCHUHTHIBATb CNEKTPbI BOAOPO-
Za ¥ NOoZ06HBIX €My OJHODAEKTPOHHBIX aTomoB. Ho yxe B
pacyeTax CMEKTPAAbHbBIX AHHHMH FeAHS — BTOPOTO DAEMEHTa
B NePHOAHYECKOH TabAHLEe — OHA He JaBaAa TaKHX e TOY-
HbIX pesyAbraToB. Eige xy:e o6cTosiAuM Aera ¢ Goree CAOXK-
HLIMH aTOMaMH.

'AaBHas HenpusATHOCTL 3aKAOYAaAaCh B TOM, YTO THIO-
Tesa Dopa He yaoBreTBOpsra OCHOBHOMY KpHUTepHIO, KOTO-
PBIH OH caM CPOPMYAHPOBAA M KOTOPbIH MMOAYYHA Ha3BaHHE
«ipuHyuna coorsetctous». OH raacHa: «Teopuu, cnpasea-
AMBOCTb KOTOPBIX yCTaHOBA€HA AASl TOH MAM HHOH NpeaMeT-
HOH O6AACTH, C HOSABAEHHEM HOBBIX TeopHil, 60Aee O6ILHX,
e ZOAKHBI yCTpaHsTbes Kak AoxHble. OHM JOAMKHBI CO-
XPAHATD CBOE 3HAauYeHHe JAAA TNpexkHeH 0OAACTH H BXOJHMTb
B HOBYIO TE€OPHIO KaK YaCTHbIH CAydYai».

STy HJEI0 HUCNIOAL30BAA ellle BEAHKHH pPyCCKHH MaTeMa-
tuk Huxonrait Msanosuu Nobauesckuii npu coszaHun cBoeil
reometpun. Ho Bospea ee B panr a6corloTHO Heo6x0AMMOrO
npunuuna Huabc Dop.

BripoueM, oH cam HeoAHOKpaTHO MOAYepPKHBAaA BpeMeH-
Hbl XapaKTep CBOeH TeOpHM, CYHUTas ee CKopee MepBOHa-
4aAbHBIM CBOJOM 3aKOHOB, HaJepraHHbIX H3 KAacCHYecKoH
MEXaHHKH, SAEKTPOAHHAMHKHM H TEOPHH KBAHTOB M TPHCIO-
COBAEHHBIX AMLIb MOKa K MHPY aTOMOB. leM He MeHee pas-
paboTaHHasi UM TeopHsl Jara HanpaBAeHHe JaAbHeHIIHM
HOMCKaM, ZaAd OCHOBY AASl PasBHTHsI HOBOTO y4eHHs 06 aTo-
me. Ouenp ckopo 6biAM pazpaboTaHbl HOBbIE TEOPHH, OCHO-
BaHHble Ha MHOM INozxoxe k Mukpomupy. Ml kak 6b1 onn Hu
OTAMYAAMCb OT 6OPOBCKON — BCE OHH MOTAHM pacCMaTpPHBATb-
csl KaK ee jJaAbHeHwmee ycoBepweHcTBoBanue. Ho aas sToro
NOHaZO6GUAMCh HOBble INpeJCTaBAe€HHS, HOBbIi B3rASJ Ha
NPHUPOAY aTOMa, Ha MATEPHIO.

NPUMEYAHUE N: 3,

8 KOTOPOM YUTATEAL HAUJET HANOMUMAHUE O KBAHTOBbLIX
YUCAAX, NO3BOASAIOWUX OTAUYATL HEBUAUMDIE UACTUUDBI APYL
oT 4pyra.

KuoantonsiMu  uncraMu  HasbinaloT WeAnle HAM TNOAyLeAble 4MCAA,
onpejeAsoliHe Te [AHCKPeTHDIE 3HAYEHHA (PU3HYECKHX BEAMYHH, KOTO-
poiMH MOryT 06AajaTp CHCTeMbl, MOJYHHAIOUIHECH KBAHTOBDLIM 3aKOHaM.

Beab B uem cocTosina raaBHas «HENPHBLIYMHOCTD KBAaHTOBOH MeXa-

AAs , BOCHHTAHHBIX HA B3aKOHaX KAQCCHYeCKOH HayKh?
B Tom, uT0 (M3MuUECKHE BeAHUHHDI, KOTOPblE B MaKpOMHpe NPHHHMAAH
AroGbre HemnmpepuiBHLIE 3HAYeHHWsi, B MHKPOMHPE NOJAYHMHAAMCH KBaHTO-
BAHMIO, TO €CTb MEHSAMCh AHWDb NOPUHAMH — KBaHTaMM. IJTo 6bire
oueHb HEOGLIYHO W yAMBHTEADBHO.

Bop Buea xnantonbie uncaa B cBoto Teopmio atoma. Iloayumamen
OHH Yy Hero 71T0rJ4a, Kor'Ja Ha KAACCHYECKOEe JBMKeHHE TaKOH CHCTEMbI,
KaK aToM BOJAOPOJA, COCTOAWIMA M3 AAPa W BPAaLIAIOWIErocd BOKPYr
Hero sAekTpona, Dop HaroxMa JZOmMOAHHMTeAbHBIE KBaHTOBDIE YCAOBHS...




IpeactaBbre ceb6e npocto o06bIuHYI0 MeXaHHUCCKYI0 CHCTCMY: Of-
HO, McHbuiee, Tero obpamacTci mo 3amMkHyTol opbuve ROKpyr apy-
roro Tera 6oabmed macco. Yem xapaktepusyercsa Takam cucrema?
Mpe:xae ncero — sueprueii. Jueprus sanucutT or opbuthi. A uem Mo*-
o xapakTepusopatb opbuty?.. Pagnycom, 3aTeM BHITAHYTOCTBIO.
Moo emse — opueHTanmedl, TO €CTb YFrAOM Meiky OCbi0 MarHHTHOTO
NOASl H NMePHCHAHKYASPOM — HOPMAaAbIO K NAOCKOCTH OpGHTEHI.

Bce ato Bop mpeaycmorpea. H ammn opumm oramuarucn xapakre-
PHCTHKH 3AeKTPOHHOH OpOGMTDI, CKareM, OT TakuX iKc XAPAKTEPHCTHK
opbutpt Beman pokpyr Coamma uan Aynni noxpyr 3eman. Xapaxre-
PHCTHKH BACKTPOHHbIX OpOGMT KBamToBaAmch. To ecTh oM MoOram Me-
HATbCA CKaYKaMHM, a He HempepbiBHO. TAK H MOAYY#AHCh NepBhie TPH
KBaHTOBBIX YHCAA, XapAKTePH3YIDUIMX COCTOsIHME AToMa.

Camoe nepnoe I'aanmoe Kbpanronoe Uscao —n  xapaxtepusayer
3MEPrHI0 PACKTPOHA.

Ono nokasbinaeT Tak:ke CpejHce PpaccTOsHME OT sA/ApPa, Ha KOTO-
POM NpoXoauT 3dAeKkTpoHHan opbuta. Bni nean nomunte, wro arexTpon-
Hbie OP6HThI MOTyT 6hITb KPYFABIMH H SAAHATHYUCCKHMH. TaKk BOT (pei-
Hee PacCTOsIHHE M TeX H JPYrHX OT siAPa, €CAH OHH XapaKTepPM3YIOTCs
oauum [aapuniv Knanronmim Uncaom, aorscie 6uito oauHakonbiM.

JArn HarAsngHOCTH 5 HapHCOBAA 3J€Ch TPHl SAEKTPOHHBIX KOM(pHry-
paluM MNPOCTEeHINICroO aToMa ¢ BO3MOMHBIMH 3AAHATHYECKHMH op6iTa-
mu, onpeaermomgumucs oguum [aanunm Knanronmm Uncaom.

AyMalo, BaM NOHATHO, YTO TaKHX 060AOMEK B CAOMKHBIX aToMax
€O MHOTMMH 3AeKTPpoHamMM Heckoabko. Kampas w3 Hux umeer cBoe
Irabnoe Knanronoe Yncao n, kotopoe mozser npuHHMMAThL Bce IeAbie
3snaueHnsi, HauMHaa ot eannnubi: n=1, 2, 3, 4...

Kpome TI'raBnoro Kbpantonoro Uucara, smeprua arextpona o6pruno
3aBHCHT clle H OT TOro, HACKOABKO CHAIOCHYyTa ero opbsura. 1o BAMA-
nue yuntpisaeT BTopoe — Op6urarbnoc Kpanronoe Yucro Bommep-
eAba, HAH OPGHTaABHDINH MOMEHT KOAMYCCTRA ABHKEHHSI.

Kpyrosan op6ura, npeacraBasioman co6oii uacTHbIH cAyvall 3AAHN-
ca, uMceT Han6oibmmii MoMeHT Koamuectna apmkennsa. Op6buta B BuAC
Hau6GoAce BLITAHYTOrO BAAMACA MMeeT HAHMeHbIINH MOMEHT HMMIyAbca.

Kcratn, B cAyuae sAAMnTHuecKoil Op6HTHI sApO aToma Bcerga Ha-
XoAuTCca B oaHom u3 (okycon saiunca. (Maccoii srekTpona, nHocmmeit
nonpaBKy B 3TO MpPaBHAO, Mbl MO CPAaBHCHHIO ¢ MAaccod sgpa mpeHc6pe-
raem. )

Momenr smnyabca ofosmauactcs 6yxpoit I u npu 3agannom [aan-
nwom Ksantosom Yncae n momeT npuHaMaTh BCe 3HAUEHHsT OT HYAA
u a0 (n-1).

Tperbe xpantonoe uncAo o6o3mauaercs Gyknoik m H onpeaerser
NOAGKEHHE NAOCKOCTH BACKTPOHHOH opbutht B maruutaom mnore. Owno
moxker npunumats (21-+1) 3Hauenmii, Kak NMOAOKHMTEABHDBIX, TAK H OT-
PHUATCABHBIX, HauHHAA OT HyAs.

Hanpumep, npu I=1 maruuTtublii mMoment MoxeT npuHaMaTh TpM
snauenna: 21+1=2X141=3. [Ilepnoe noryuaerca— 0, nortom

u —1.

Mpu 1=2, m=2X2+4+1=5; onarb HauuHaeM Cc HyAn H HOAYy-
vaerca Takoit pag: —2, —1, 0, -1, 4 2.

Yerreproe kpanTonoe uncro 6biro nhegeno Ilayan. On masmaa ero
«HEKAQCCHYECKOH JBy3HaUHOCTbIO JACKTPOHa», NOCKOAbKY OHO MOTAO
npuuuMath ToAbko ana 3Havcnusa +1/2 u —1/2. INayan cuntan, uro Ha-
rAAjHO mpeacTaBuTh cebe BTy XxapakTepucTuky Henosmoxxno. Ho mnpo-
meA ToJl, M HEKOTOPYI0 HAarAsJHOCTb OHA NOAYYHAA BMeCTe C Ha3Ba-
HHEM «CAMH», MPOHCXOAAILHM OT AHFAMHCKOro riaarora «to spin», uro
o3HauaeT «BpamaTbca». (O6o3maunrn ee AaThuckoii Gykmoit «S» m Ha-
PEKAH «BHYTPCHHMM MOMEHTOM BPAIUCHHs 3IACKTpPoHa». B Te roami ewse
3AEKTPOHbI  MPEJCTABAAAH  MAACHbKHMH  IMapHKamn, o6Acraomumu
aToMHoe nApPO No 3aMkHyTmM opbutam. B paabueiimem nomaTne cnuna
nepecTaAn CBA3BIBATD € JABHMKEHHEM YACTHIIbI KaK ejuHoro meaoro. Ilo-
TOMy 4TO COHH HMMEA KBaHTOBYI0 NpHUpoAy H o6pa3 cAHHOrO BpaILaio-
Ierocs Teaa MOF ObITb NPHHAT TOABKG B Kauectne rpy6oit amarormm.
Chnuu cTaA XapakTepHbIM JAsl Ka#JOT0 COPTA MACTHI[ IEALIM HAH MNOAY-
LEAbIM TOAOHHTCABHBIM YHCAOM.

153

Bapurac:

— Yro taxoe h?

Asncyc:

— Ilocrosunas Ilaanka.

Bspurac:

— A uro oanauacr ucprouka Ha h?
Asncyc:

— Bwicory sroii naanxu!



IJIABA
NEBATASA

3JIEKTPOH — YACTHUIIA?
9JIEKTPOH — BOJIHA?

B 1911 roay ¢panuysckuit ¢pusux Mopuc ze Bpoiirb
BepHuyAcsa ¢ [lepsoro Coabseesckoro kourpecca. dpuct Coab-
Beil — GeAbrHUCKHIl KalHMTaAHMCT, H3BECTHbIH H306peTaTeAb
aMMHauyHOro crnoco6a NMPOH3BOACTBA COJbl, BbIZEAHA CPEACT-
Ba Ha OPraHH3aLHIO MeKAYHapOAHbIX Cbe30B (U3HKOB, Ha
KOTOPDbIX AOAHDI 6bIAM PellaTbCA caMble OCTPbie MPOGAEMbI
HaykH. DTy Hjero eMy nojar npodeccop Baabrep Hepner
B Bepaune. M 6orau mocae xonrpecca yupeaur Mexayua-
POAHBIH HHCTHTYT QH3HKH, B PacHopsizeHHe KOTOPOTO Mepe-
aA MHAAHOH ()PaHKOB.

[lepeniit CorbBeeBckuii KOHrpecc 6bIA MOCBAILEH TeMe
«HsAayuenne u kBaHTBI».

Tpyano aaxe nepeaatp, ¢ kakum BocToprom Mopuc ae
Bpoiiab pacckasbiBar 06 3ToM (opyMe BeayIIMX eBpomeii-
CKHX y4eHbIX COTpyAHHKam cBoell aabopaTopun. CoTpyanu-
ku BHHMaTeAbHO cAymaiu. CoTpyauuku yausasauce. Ho
camoe 60AbLIOE BrieyaTAEHHE PacCKa3 MPOH3BEA Ha MAazjile-
ro 6paTa xossuHa Aa6opaTopun — Ayu ae Bpoitasa. Emy
6b1A0 Toraa AeBaTHaauaTb. M o cepbesHo cobupancsa cre-
IIMaAM3HPOBATbCA B 0OAACTH HCTOPHH CpPeAHHX Bekos. | Ipa-
BO ke, JaMHAMH MapKH30B e Dpoiiab XxBaTHAO 6bI M 0AHOTO
¢usuxa. Ho nocae pacckasos 6pata Bce nepemenuroch. 3a-
6polleHa okasaAacb HCTOPHS, H Ha MePBbIA NMAaH BbIIAA
(PH3HKa.

Koraa Ayu ae Bpoiiab sakanuuBaa yHusepcuTeT, (H3HU-
KM y2Ke B OCHOBHOM COTAaCHAHCb C ABOHCTBEHHOH MPHPOAOH
cBeTa M Boo6lle dAEKTPOMarHUTHOro usAyuenus. M B saBu-



CHMOCTH OT TOTO, KaKoe SIBA€HHE HCCAeZO0BAAOCh, IPHMEHSAAH
AH60 BOAHOBYIO, AH60 KOPNYCKYASIPHYIO TEOPHIO.

ATo 6bIAO BpeMsA, O KOTOPOM H3BECTHbIH aHTAMHCKHH
¢usuk Yuabam Bparr ckasar oanaxapr ¢ uponueii: «B no-
HeAeAbHHK, CPEAY H MATHULY Mbl IPHHHMaeM OJAHY THIOTe-
3y, BO BTOPHHK, HeTBepr U cy660Ty — Apyryio».

Temolt auccepraumu BbiNycKHHKa yHHBepcHTeTa Jyu
ne Bpo#iaa craro «HMccresosanne no Teopuu ksanToB». Te-
Ma MyYHTeAbHO TpyAHas, B Xxoze paboTbl HajJ KOTOPOH AMC-
CepTaHT MOHAA, YTO €CAH He HallZeT KaKOro-To CBOEro XoAa,
Mo2keT 6bITb, 6AM3KOH aHAAOTHH NMOBeJeHHIO SAeKTPOHA Ha
aTOMHOH op6HTe, TO HHKOrja KakK CAeAyeT He pasbepeTcs
B NPHYHHAX YCTOHYHMBOCTH 6OPOBCKOTrO aToMa.

BuumaTteAbHo H3yuasa paboTy OHHmTeiiHa 0 (poTodD-
¢pexte, Ayn ze Bpoiirb 06paTHr BHHMaHMe Ha TO, uTO, MO
ero cCo6CTBEHHBIM CAOBaM, «COOTHOIUEHHE MeKJy 4acTOTOH
M 3Heprueil, ycTaHOBAeHHOe OHHLITEHHOM Ha OCHOBaHHH
TeOpHH (OTOHOB, TECHO CBA3bIBAeT AyaAH3M (BOAHa-uacCTH-
Ha) M3AYYeHHs C CyllecTBOBaHMeM KBaHTOB». Ho mocTosH-
nas [Iranka — ero sHaMeHUTBIH KBaHT AeHCTBHA, IO TEOPHH
Bopa, onpeaersin u cBoiicTBa 9AeKTPOHOB, OMpaBAbIBas HX
CNOCO6HOCTb HaXOAHTBCA AHIIb Ha ONpeAeAeHHbIX opbHTax,
a He NOAYMHATbCA 3aKOHAM KAACCHYeCKOH MexaHMKH. |ak
He TNPeANOAOKHTb AH, UTO H IAEKTPOHY CBOHCTBEH TaKOH
Me AyaAH3M, KaK M 4acTHLaM cBeTa — (oToHam?.. 1o ecTb
He MOTYT AM SAeKTPOHbI MPHKHABIBATbCA B HEKOTOPBIX CAY-
yasgx BOAHAMH?

Coraacutech, YTO MbBICAb He MNPOCTO (aHTaCTHUeCKas,
HO M BecbMa Jep3KasA. B To BpeMs HH y KOTo Aax<e COMHEHHH
He BO3HHMKAAO, YTO 3AEKTPOH — YacCTHUA... | OAbKO, MOKET
6bITb, KaKasA-To cTpaHHas yactuua. ¥l Bapyr — soana. Mano
Toro, ae Dpoiiab mpeararar cumrtaTh, uTO BOOGIE BCe Tak
Ha3blBaeMble 4aCTHLbl, H3BECTHble PU3HKAM — a B TO BpeMs
3To 6bIAM KPOME 3AEKTPOHOB ellle W MPOTOHDbI, H aAb(da-ya-
CTHIbI, H CAaMH aTOMbl, — 06AajalOT AYyaAHCTHYECKOH MNpH-
poZOH, aHAAOTHYHOH MpHPoZe (OTOHA, U ITO NPOABAEHHE
ABOHCTBEHHDIX CBOMCTB, BOAHOBBIX H KOPIYCKYASIPHBIX, CBsI-
3aHo ¢ kBaHToM [lAaHKa.

IMpu atom ae DBpoiiab coBepiienno onpezereHHo npea-
AOXKMA CUHMTaTb, YTO HaCTHLE C Maccoil m, ABHaKyuIeHCs co
CKOPOCTbIO V, JOAXKHA COOTBETCTBOBAaTb BOAHa, JAAHHa

o h
KOTOpPOH A= e

3aech creayeT caeAaThb OJZHO BakHOe 3aMeuaHHe. Boa-
HOBble CBOHCTBa 6bIBalOT BHAHBI, KOTJAa AAMHA BOAHBI XOTA
6bl cpaBHHMa c pasMepamu orubaemoro Tera. [lo popmyae
ne Bpoiira noayuarocn, uto ueM 6oAblue Tero, TeM Kopode
AAMHA COOTBeTCTByIolleli eMy BoAHbl. J\erko moacuuTtaTb,
4TO AAA KPYNHHKH BECOM B OJHH rpamM, ABH:KyLIeHCS CO
CKOPOCTbIO, CKaKeM, OJAHH CaHTHMeTp B CeKyHAYy, JAAHHa
COOTBETCTBYIOLIEH BOAHBI 6yZeT B MHAAHAaPAbl MHAAHAPAOB
pa3 Kopoue BOAH BHauMoro cBerTa. K Toabko mepeitas
K 06'beKTaM aTOMHOro macutaba, Mbl TOAYYHM BOAHDI, AAHHbI
KOTOPBbIX CPaBHHMbI C CAMHMH 06'beKTaMH.
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A. ae Bpoiiab — uenosex,
KOTOpbL 3aA0XUA OCHOBYI
H08020 8314744

Ha OKpPYXarowui Mup.

On npeanoaoxua, uro aroboie
4aCTUYbl MOXCHO
paccmarpusarb 8 suge BOAH.

Ecau crpyny ceeprnyro
8 KoAbYO.
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ITouemy uenoce uucao
noaysoan?

YecTHo roBops, Bce 3To 6bIAO B BbICIIEH CTeNeHH TyMaH-
HO, TIOTOMY 4YTO HEMOHATHO 6BIAO, O KAKOH BOAHe IIAa pedb
u Kak ee crezoBaro uckatb. Camomy ze Bpoiiraro He xBata-
A0 KakoH-TO MpHuBblYHOH aHaroruH. He 6yaem 3a6biBaTh,
YTO U OH BOCIHTBIBAACS Ha KAACCHYECKHX TOHATHSIX...
Ho BoT oana:xabl y Hero Bo3HHKAA HAesi CPaBHHUTb 3AEKTPOH
¢ koaebimoweiica ctpynoil. Eme Bo Bpemena [lugaropa
6bIA0 M3BECTHO, YTO CTPYHA 3BYYHT MPHATHO, KOrja H3zaeT
OCHOBHOH TOH WAH TNePBbIH 06€PTOH, BTOPOH...

A uTto Takoe OCHOBHO# ToH? ITo pexsMM KorebGaHHH
CTpyHbI, KOrja oHa KoaebAeTcs Bca Kak eauHoe learoe. Ha
BCeH ee JAMHE YKAaAblBaeTCs TMOAOBHHA JAAHMHbI 3BYKOBOH
BoAHbl. [lpu mepsom obepToHe Ha AAMHe CTPYHBI YKAaZAbl-
BalOTCsA ABe MOAYBOAHBI, Ha BTOPOM 06epTOHe — TPH H TakK
naree. O61uit 3aKkoH: Mo BCeit AAMHE CTPYHbI JOA2HO YKAa-
AbIBAaTbCA LEAOE YHCAO MOAYBOAH TOABKO TOr4a, TeopeTHYe-
CKHM KOHE4YHO, Korza oHa 6yZJeT KoAe6aTbCs rapMOHHMYECKH.
Koxre6anus ee 6yayT y6bisath MearenHo. M ecau 6b1 He 6bi-
AO TPEHHs, TO B HAEaAe OHH OCTaBaAHCb 6bl BeUHbIMH, He-
3aTyXaloLIMMH.

«A HeAb3s AM npeACTaBUTb ce6e OPOUTY SAEKTPOHA
CTpyHOH, CBEPHYTOH B KOAbLO? — moaymaAr ze Dpoiab. —
Toraa aBuxeHHe 3AeKTpoHa Ha opbute 6yaeT KorebaHHEM
3TOR CTPyHbI... A yCTOHYHBBIMH Op6HTaMH AOA2KHBI 6bITb
Te, Ha KOTOPbIX TaK ke, KaK Ha CTPyHe, YAOMKHTCA LieAOe
YHCAO TMOAYBOAHY.

[Touemy «ueroe uucro mnorysorn»? [locmorpure Ha
pucyHok... O6exaB Bclo OpO6HUTY, BOAHA MAABHO MepPEXOAUT
B caMy ce651 TOABKO B TOM CAYYae, eCAH AAHHA Oop6UTHI KpaT-
Ha AAMHe BOAHbI. B mpoTHMBHOM cAyyae «HayaAo» BOAHBI
HaAOMHTCSl Ha ee «XBOCT» He B TaKT, a BOAHa CKOPO 3aTyX-
HeT. MubiMH croBaMH, «IleAce YHCAO MOAYBOAH» JAOAHSHO
COOTBETCTBOBaTb GOPOBCKOMY TpeGOBaHMIO KBaHTOBaHHS
BCeX SAEKTPOHHDBIX XapPaKTePUCTHK.

M BoT pazocth — zAMHA BOAHBI MO €ro (POPMyAe TOUHO
YyAOKMAACb Ha KBAHTOBbIX OpPOHTaxX aToMa, pa3pelleHHbIX
teopueit Bopa. Ho oxnospemenno ¢ pazoctbio ycnexa ycy-
ry6UAMCh M CTapble IPOTHBOpeuHs. ¥ xe nocie pabot [1ran-
ka ¥ DilHIITeliHa 0ZHA U3 PYKOBOAAIIHMX HAEH KAACCHUECKOMH
¢usukn XIX croretns — HenpepblBHOCTD TakoH (u3sHYe-
CKOH BeAWYHHbI, KaK B3HePrHs, oOKa3saAacb MOJ Yrpo3oH.
[1rank BBeA AucKkpeTHOCTb (MOPUHOHHOCTD) B TEOPHIO HBAY-
YeHHs YepHOTro TeAa. JUHINTEHH C MOMOIIbIO KBAHTOB 06DbsC-
HUA PoToaPekT. [loxoxe 6p1r0, uTO CBeT MepeHOCHT SHep-
THIO CTPOTO OMNpeAeAeHHbIMH MOPLUHAMH, KOTOPble 3aBHCAT
OT ero 4acToTbl. A 3To 03HAYaAO, YTO B HEKOTOPbIX CAyHYasX
9AEKTPOMarHUTHble BOAHbBI MOTAH BeCTH ceb6s, KaK YaCTHILbI.

Ho maao Toro. Ecau mocae pabor ITranka u Diiumreii-
Ha BOAHBI MOIAH B HEKOTOPbIX CAydasix BecTH ce6s Kak 4a-
CTHLDbI, MEPEHOCS JHEPTHIO KBAaHTaMH, YTO 6bIAO CaMo IO
cebe BecbMa IPOTHBOPEYHMBBIM, TO MocAe paboT ze Dpoiias
npotuBopeuus ycyry6uaucb. Dpanuysckuit pusuk no cy-
LIeCTBY HaCTaMBaA Ha TOM, YTO M «4YaCTHLbI» MO2KHO pac-
CMaTPUBaTb KaK BOAHbI. |0 ecTb, HHaye roBopsi, OH BceM Ge3s



HCKAIOYEHHSA PH3HYeCKHM 06beKTaM NMPHCBAHBAA H AHCKPCT-
Hble, H BOAHOBble cBoiicTBa. Fo pasnc MoxkHO nmpumupHTD
3TH JBa CTOAb He MOXO02KHC, Jaze, MO2KHO CKa3aTb, IPOTHBO-
MOAOKHbIE TIOHATHS: OrpaHHYEHHbIC B MPOCTPAHCTBE, AO-
KaAbHbIC OObBeKTbI-4aCTHIbI H NPOTSKEHHble, HelpepPbIBHO
pacrnpeseAcHHble BOAHBI? Takoe Hecoobpasue NPUBOAHUAO
6ykBaAbHO B oTdasiHue (u3snkoB. OHo ZOAxkHO 6bIAG 6BITH
paspemeno! M kak momxno cxopee.

B 1912 roay uemeuxuit ¢pusux Makc Meanxc Teozop
Aays (1879—1960) npearoxkur cBum xoareram Baabre-
py @puapuxy u [Nayrro Kuunnuury nporpammy onvira, xo-
TopbIil 6e30roBOPOYHO 6bl AOKa3aA, YTO PEHTTEHOBCKHE AY-
YH — DACKTPOMATHHUTHbIE BOAHbI.

OnbiT no audpakuuu PeHTTEHOBCKHUX AYYCH 6bIA MOCTaB-
A€H, H €ro pe3yAbTaTbl AeHCTBHTCAbHO MOJATBEPAMAH MpPeE-
ckasanue Nays. Ml xora anTop maen skcnepumenTa, sakaH-
YHBas CBOM pacueTbl, H JOMYCKaA, YTO MPHPOAA MePBHUHOTO
PEHTIEHOBCKOTO AydYa MOrAa 6bITb B HPHHIIMIE KOPMYCKY-
AsipHOH (B MOHATHe «KOPMyCKyAbI» J\ays BKAIOYAA H CBETO-
Bble KBaHTbl), CTOPOHHHKH KAacCHUecKkoii PUBHKH GbIAM J0-
BOADBHBDI. ﬂ,a H KaK MOrAo 6bITb MHaue, Korja Bce 3(QQeKThl,
COMPOBOXKJAABIIHEG PEeHTTeHOBCKOE H3AY4YeHHe, JOCTaTOYHO
xopomo o6bsacHAAMCh Teopueit MakcBeana.

Pa6ora Nays npousbera Ha COBPEMCHHHKOB TaKoe 60Ab-
moe BrieuaTAcHue, uto B 1914 rogy emy 6bira mpucy:aeHa
Ho6ereBckas mpemus «3a oTkpbiTHe AM(PAKIMH PCHTTe-
HOBCKMX Ay4YeH B KPHCTaAAax». Bbl, KoHeuHo, MOMHHTe,
4TO AM(PPAKIUSA — SABAEHHC YHCTO BOAHOBOE.

ITo 6bIAO0 AEHCTBHTEADHO 3HAUYHTCAbHOE OTKPBITHE,
CAeZIOM 3a KOTOPBHIM HavaAocbh GypHOe Pa3BHTHE M H3yde-
HHe PEHTreHOBCKHX CNeKTPoB. A 3TH HCCAeZOBaHMSA ChITpa-
AH HEMaAOBaKHYIO POADb B TIOATOTOBKE H CTAHOBAEHUH 60pOB-
CKOH TEOPHH aTOMa.

Ho npucrarbnoe BHMMaHHe yucHBIX K OZHOH KaKoH-HH-
6yab ob6aacTH HayKH HHKOrja «HC JAOBOAMAO J0 ZAobGpa».
U aeiicTBUTEABHO, CKOPO Y HCCAEOBaTEACH CTAAH MOSABASITb-
ca ogHa 3a apyroii Tpyanoctu. He Bo Bcex cayuasx noseae-
HHe PEHTreHOBCKHX Ay4eH yZaBaAoCh O6BSICHHTD C TOMOILDIO
KAQCCHYeCKOH BOAHOBOHM TeOpHH.

B 1922 roay amepukanckuii ¢usux Aptyp Xoaru
Komnton (1892—1962) o6napy:xur HOBOE sBACHME, KOTO-
poe Y25 HHKaK He moauuHsAoch Teopuu Makcseara. B onbi-
te KomMntona nsAyuenne pentreHoBckux Ayueii ¢ MOAHGZAe-
HOBOTO aHTHKaTOJa PacCeHBAAOCh Ha rpa)uTe H YacToTa
paccesiHHbIX AyuYedl OTAHMYaAach OT YAacCTOTbl AyueH Nazjaio-
wux. [louemy?..

PeayAbTaTbl aMepHKaHCKOro (pH3MKa O06CYHAAaAHCh BO
Bcex BeAyliux AabopaTopusx Mupa. MHorme yuenble mpea-
NPHHHMAAH MONBITKH OGDICHUTD 3TO AABACHHE C «IOAYKAAC-
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HOBEJEBCKAA
IMPEMHAS — «3A»

1N HOBEJIEBCKAA
NPEMHUA — «[TPOTUB»
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Buavapanvie wapbot
KaK npumep ynpyux
CTOAKHOBEHUII.

cuueckux» mosuuui. HexoTopble, oTuasBHIHCD, NbITAAHCDH
nonpocTy oTpuuatb s3ddext Komnrona.

Ho BoT HeckoAbko MecsineB cnycTs MOCAe TMOSBAEHHS
nepBOro coobuieHNss 06 OTKPBITOM SIBAEHHH B KypHaAe Obl-
Aa HanewyaTaHa cTaTbsi camoro KomnToHa, B KoTopoii OH
HCNOAb30BaA AAsi OGDBSICHEHHs] OTKPBITOTO UM SIBAEHHA...
KBaHTOBble NPEACTAaBAEHHS...

310 6bIAO KOPEHHbIM H3MeHeHHeM o6llel TOYKH 3pPEeHHS.
Bor xak KomnTon nucaa 06 atom: «Coraacuo kraccuueckoit
TEOPHH, KaxAblH PEHTTeHOBCKMH AYyY BO3J€HCTBYeT Ha Kax-
AbIH 3AEKTPOH B BelUeCTBe, CKBO3b KOTOPOE OH TNPOXOAMT,
H HabAlOJaeMoe pacCesiHHE CBsA3AHO C CYMMapHbIM JeH-
cTBHeM Bcex aAekTpoHoB. C TOUKH 3peHHs1 KBAHTOBOH TeopHH
Mbl MOKE€M JOMYCTUTb, YTO Ka2Abli KOHKPETHbIH PEHTIeHOB-
CKHH KBaHT pacCeMBAEeTCsl He BCEMH 3AEKTPOHAMH H3AyuyaTe-
A, a pacXoAyeT CBOK 3HEPTHIO, B3AUMOJEHCTBYS C KaKHM-
TO OZHHMM OMNpeAeAeHHbIM 3AEKTPOHOM... pacCeUBalOLHH
SAEeKTPOH 6yAeT HCMbIThIBATb OTAauy... DHeprus paccessHHO-
ro Ayya paBHa dHEPrHH MaJaloLIEro Ay4a MHHYC KHHeTHUe-
CKasl 3HEePrHUs OTAAYHM PACCEUBAIOLLEr0 DAEKTPOHA, MOCKOAb-
Ky pacCesiHHbIH AydY AOAkeH ObITb LleAbIM KBaHTOM, €ro 4a-
CTOTa YMEHBIUHTCSI B TOM 2{€ OTHOLUEHHH, YTO M IHePrHs.
Takum o06pasoM, Ha OCHOBaHMHM KBaHTOBOH TEOPHH Mbl
JOAKHBI OKHMAATb, YTO AAMHA BOAHBI PacCesiHHBIX PeHTre-
HOBCKHX AydeH OyzeT OoAblle AAHHBI BOAHBI NaJaroLIMX
AyUeHn».

Akcnepument Komnrona 6biA nmapagokcareH mo camoH
ceoeit cytn. HMccresosaTeap usaMepsar ¢ nomompbio 4MCTO
BOAHOBOIO SIBA€HHS — HHTepdepeHUHH — AAHHY BOAH Ma-
JAIOUIMX U PacCesHHbIX AydyeH. A BOT BAHSHHE pacceHBaTEAs
Ha AAHHY BOAHbBI MOKHO OBIAO MOHATb H OOBACHHUTb TOABKO
npeAcTaBuB cebe, UTO PEHTreHOBCKHE KBaHTbl BeAyT cebs
KaK 4acTHLHI...

Takum ob6pasom, paccesiHHe CBeTa Ha 3AEKTPOHE OKas3bl-
BaAOCb OYEHb IOX02XKHM Ha OOGbIYHOe CTOAKHOBEHHE ABYX
6HAAHAPAHDBIX ILAPOB.

Hurepecno, uto cpasy e Bcrea 3a craTbeil Komnro-
Ha MOsIBHAACb B MeYaTH elle OJHA CTaTbsl Ha Ty Ke TeMy.
Hanucar ee ussectuniit pusuk [lurep Moseqp Buarbreanm
Je6ait (1884—1966). [locae pabor Nays on muoro sauu-
MaACS paccesiHHEM PEHTreHOBCKHX AyYeH M TeopeTHYeCKH
NPHUIIEA K TeM ke pe3yAbTaTaM, uTo u KomntoHn — skcnepu-
MeHTaAbHO. Eiro ny6Ankauus 6ykBaAbHO BCEro Ha HECKOABKO
AHeli oTcTara oT coobenns Komnrona.

B cBoem uccreaosanuu Jebait passusar kBaHTOBYIO Teo-
PHIO paccesiHHs, omHpascb Ha uieu duumreitna. M ¢ no-
MOIIbIO HHOTO MEeTOAAa MOAYYHA Te€ K€ Pe3YyAbTATbl, YTO H
Komnrton. Takas cuTyauus, korza HesaBHCHMO APYT OT
Apyra K OJHOMY BbIBOJY INPHXOAST HECKOABKO YUeHbIX,
B HCTOPHM HayKH He peakocTb. M Bmoane ecrectsenHo, uto
NpH 5TOM KTO-TO 3amasAbiBaeT ¢ ny6aukauueit. He meHee
€CTeCTBEHHO M TO, YTO ONo3jaBlieMy OOGHAHO...

OTkpbiTHe apPeKTa Komnrona eme 60oAbule 060CTPHAO
NPOTHBOPEYHs] MexkKAy BOAHOBOH H KBAHTOBOH TEOPHSIMH.



B 1924 roay na YertBepTom cpesae poccuiickoit accouma-
UMM (QU3HKOB npobieMa «B3aHMOOTHOINEHHH» MekAYy ABY-
MA KOHKYPHPYIOIUMMH TOUYKaMH 3pEHHS H TEOPHSAMH OblAa
B ueHTpe obcyxaenus. Ha cpesae BbicTynaam Takue usBe-
cTHble B MupoBoii Hayke ¢Qurypbl, kak O. /JI. Xsoabcos,
[1. C. dpendpect, A. @M. Hopdpe u H. . Jo6poupasos,
A. B. Cko6eabubin. Boabmunctso yuacTHHKOB aMckyccuu
3alIMILAAH KBaHTOBYIO TEOPHIO.

M Bce-Taku BOmpOC O TOM, UTO MPEANOYECTb — BOAHDI
HAH HaCTHIbl — B yTBep:KA€HHH MPHPOAbI CBETa, OCTAaBaA-
cs OTKPBITHIM. A MoxeT 6blTb, NpaB 6bIA JpeHpecT, Bbl-
cKkasaBIIHMH B J\eHHHIpaje MbICAb O TOM, YTO «HH BOAHOBas,
HH KBaHTOBasl TEOPHsl He B COCTOSIHHHM OXBaTHTb BCeH ob6Aa-
CTH CBETOBBIX SIBAEHHHD».

B sakarouenue, uTo6bl ompaBAaTb 3arAaBHe ITOrO Pas-
ZeAa, MHe ocTarocb coobwuTb BaM, uto B 1927 roay Aptyp
Xoaru Komnton 6bin yaoctroen Hoberesckoit npemun kak
pas 3a TO, 4TO, Ka3aAocb 6bl, onpoBepr BbiBoAbl J\ays o uH-
CTO BOAHOBOH MPHPOJZE PEHTIeHOBCKHX Ayyel, OTMeuyeHHble
To# ke MpeMHeH AecATb AeT Hasaz.

A Tenepp BepHeMcsa K Hamlell HCTOPHH.

Oxonuns DBepaunckuit yuusepcurer, Bepuep [efizen-
6epr, ¢ KOTOPbIM Mbl y:€ 3HAKOMHAHCb, 6bIA Ha3HauyeH
accucrentoM npopeccopa Makca Bopuna B [eTTHHrenckuii
yHuBepcuteT. DopH BecbMa HMHTepecoBaACs aTOMHOH Teo-
pHeH M HMEA 1O 3TOMY MOBOJAY COBEPIIEHHO CaMOCTOSITeAb-
uple B3rasgbl. OH 6bIA yBepeH, UTO aTOMHbIH MHKPOMHP
HaCTOAbKO OTAHMYAeTCss OT MaKPOMHpPAa, OMHCAHHOrO KAac-
CHYECKOH (PH3HMKOH, YTO yueHbIM Heuero H AyMaTb MOAb30-
BaTbCs1 TPH H3yYEeHHUH CTPOEHHS aTOMa MPHBBIYHBIMH MOHS-
THSIMM O JBHKE€HHH U BpPEMEHH, CKOPOCTH, MPOCTPAHCTBE H
onpeseA€HHOM T[OAOEHMHM 4YacTuUu. B Mupe aTomoB, mno
MHeHHIO Tpodeccopa Dopha, He 6blA0 MpaBMA AAS KAac-
CHYECKHX H3MEPEHHH U He MOTAO 6bITb 4acOB AAS OTMETKH
BpeMeHHbIX HHTepBaroB. (OcHOBa MMKpPOMMpa — KBaHTBHI,
KOTOpble HE CA€JOBAAO MbITaTbCA MNOHATb HAH OOGDBACHHTD
C HarAsAIZHBIX NMO3MUMH ycTapeBued Kaaccuku. HyacHo 6biAa0
NPOCTO HayYHUTbCs HMMH MoAb3oBaTbcsa! DTa paaukarbHas
¢pHAOCOPHA HallAa ropﬂ'mﬁ OTKAHK B JAyllle €ro HOBOro
aCCHCTEHTa.

JeficTBUTEADHO COCTOSIHME aTOMHOH (DM3HKH HaNOMH-
HaAO B 3TO BpeMs KaKoe-TO HarpomoxieHHe runortes. BoT
ecAH 6bl KOMY-HHOYZAb YZAaAOCb Ha ONbITe JAOKa3aTb, YTO
JAEKTPOH AeHCTBHTEAbHO BOAHA, BepHee, H 4aCTHLA H BOA-
Ha... Ho Takux onbiToB noka He 6biA0. A pas Tak, To u
MCXOZHUTb M3 OJHHX TOABKO MPEANOAOKEHHH, UTO MPeACTaB-
AfleT co60H 3AEKTPOH, MO MHEHHIO MeJaHTHYHOro | eiisen-
6epra, 6bINO HeKOPPEKTHO. A HEAb3ST AH CO3JaTb TEOPHIO,
B KOTOPOH OyAyT TOAbKO HM3BECTHble 3KCIlepPHMEHTaAbHbIE

MOJIEJDL ATOMA

HATJIAOHbIX
AHAJIOTAN
HE UMEET
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Ecau sam noaaror xoge,

TO He crapaiitecb
uUCKaTb 8 Hem nued.

A. UYexos
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Lcro aroau, koropuim crour
HA MUHYTY OCTAHOBUTLCS
8034¢ 2106020 hU3UUECKO20
npu6opa, KaK TOT HEMEANCHHO
8HIXOAUT U3 CTPOS.

Takue aroau nasvisaiorcs
usuKamMu-TeopeTUKamMu.

IOmop (pusukos-akcnepumenTaTopos

JaHHble 06 aTOMe, MOAYYeHHble NMPHU H3YYEHHU H3AYydaeMoO-
ro uM ceta? Yrto MozkHO cka3aTb 06 3TOM cBeTe HaBepHsKa?
UYto oH HMeeT TaKy10-TO HaCTOTY M TaKyIO-TO HHTEHCHBHOCTD,
He 6GOAblle...

[lo Teopuu KBaHTOB aTOM HCmyTKaeT CBeT, MepexoAs H3
OZHOTO IHEPreTHYECKOro COCTOAHMSA B Apyroe. A mo Teopuu
DiiHITefiHa HHTEHCHBHOCTb CBeTa OMNpPeJeAeHHOH YacCTOTbI
3aBHCHT OT KOAHYeCTBa (OTOHOB. 3Ha4MT, MO2KHO ObIAO
MONBbITaTbCS CBsI3aTb MHTEHCHBHOCTb H3AYYEHHsI C BepPOSAT-
HOCTbIO aTOMHBIX mepexofoB... M1 Hukakux op6UT, HHKaKHX
o6orouek. Hukakux Boo6iue aHaroruii, NocKoAbKy Bce OHH
runoteTuunbl. KBaHTOBble KOAe6aHHsI DAEKTPOHOB, yBepsiA
[eiisen6epr, HyxHO NMPeACTaBAATb TOABKO C MOMOIIbIO UH-
cTo MaTemaTHuyeckux cooTHowmeHuil. Hago Aumb noao6patn
AASL 9TOro MOAXOAALLMI MaTeMaTHueckuil anmapaT. Monro-
n0# yuenblit Bbi6par MaTpuubl. Boibop okasaaca yaauubim,
H CKOpPo ero Teopusi 6Gbira rotoBa. Pa6ora ['eiisen6epra
3aA026HAA OCHOBbBI HayKH O [BHEHHH MHKPOCKOMHYECKHX
4acTHL — KBaHTOBOH MeXaHHKH.

B He#t Boo6le He roBOPHTCA HH O KaKoM JABH2SEHHH
arekTpoHa. /JlBHaseHHs B mpex<HeM CMbICAe 3TOrO CAOBa He
cymecTtByeT. MaTpuubl ONHCHIBAIOT MNPOCTO H3MeHeHHe
coctosinusa cuctembl. [loTomy cnopubie Bonpocst 06 ycToi-
YHBOCTH aTOMa, O BpallleHHH DAEKTPOHOB BOKPYT siipa H O ero
H3Ay4YeHHM OTNaJaloT CaMH co6oM.

Bmecto op6uthi B Mexanuke [eitsen6epra arexkTpon xa-
pakTepusyeTcss Ha60pOM HAH TabAMLEN OTAEAbHBIX UYHCEA.
Bpoae xoopaunat Ha reorpaduueckoit kapre. Ho ato, ko-
HEYHO, He KOOPJHHATHI...

Hazo ckasatb, uTto maTpuuHas MexaHHKa MOABHAACH
BecbMa kcTaTu. Maero [efisen6epra noaxsatuan apyrue pu-
3HKH, H CKOPO, Mo BbipaxceHuio Dopa, ona npuobpera «BHA,
KOTOPbIH 1O CBOEH AOTHYECKOH 3aBepIIEHHOCTH H OGIIHO-
CTH MOT KOHKYPHPOBATb C KAAQCCHYECKOH MEXaHHUKOM».

Bnpouem, 6b1r0 B paboTe [eitzenbepra u oaHo yapyuao-
mee ob6cToaTerbcTBo. [lo ero caoBaM, eMy HHKak He yZaaBa-
AOCb BBIBECTH M3 HOBOH TEOPHH MPOCTOH CIEKTP BOAOPOAA.
M kakoBo 6biA0 ero yauBAeHHe, KOTja HEKOTOPOe BpeMs
cnycTa mocae onybaukoBaHus ero pabotbl... «llayam mpe-
NOoAHEC MHE CIOPIPHU3: 3aKOHYEHHYIO KBAHTOBYIO MEXaHHUKY
aToma Bozopozaa. Mo otseT oT 3 HOA6ps HauMHAACA CAOBa-
mu: «EaBa AM Hy:kHO nHcaTb, KaK CHABHO 51 PaAyIOCb HOBOH
TEOPHH aTOMa BOAOPOJA M HACKOAbKO BEAHKO Moe yZHBAe-
HHe, uTo Bbl Tak 6bICTpO cMoram ee paspaboTaTb».

[loutu B TO e camoe Bpems TeopHell aToMa C NOMOILbIO
HOBOH MeXaHMKHM 3aHHMAaACA M aHTAHMACKHE ¢usuk [loab
Aapuen Mopuc Jupax. On no-cBoemy ToAkoBaA KBaHTOBYIO
TEOPHIO, AASI KOTOPOH PasBHA OCOOYIO CUMBOAHYECKYIO aA-
re6py COCTOSIHUH M HabAIOJaeMbIX BEAHYMH.

M y Teiisen6epra u y /upaka BbIUHCAEHHS HOCHAH
KpaitHe ab6cTpakTHbiil xapaktep., HukTo M3 HuX He yTouHsA
CyHIHOCTb ynoTpe6aseMbix cumBoAoB. M Aumb B koHUe Bbl-
YUCAEHHMH BCsl MX MaTeMaTH4YeCKasi CXeMa JaBaAa NPaBHAb-
HbIt pesyAbTaT. |ak 6bIA0 y 04AHOTO, Tak 6bIAO M Y APYTOTO.



MarTemaTuueckne anmapaTbl, KOTOPbIMH MNOAb30OBAAHCb
[eiizen6epr u Jupax npu paspaboTke Teopuil aTomMa B HOBOH
MexaHHKe, ObIAH AAsl GOAPLIMHCTBA (PHU3HUKOB H HEMPHBbIY-
ubl, H croxubl. He roeops yxe o ToM, uTo HHKTO M3 HHX,
HECMOTPs1 Ha BCE YXHILPEHHS, HE MOT CBbIKHYTbCS C MBICABIO,
4TO BOAHA — DTO YacTHUaA, a yacTHua — BoAHa. Kak npea-
CTaBUTb cebe Takoro 060pOTHSA?

Mber yacTo AO6HM MNOBTOPATH, YTO BCE HOBOE — DTO XO-
powo 3a6biToe crapoe. B kakoil-To mepe 3TO mpaBHAbHO.
Ho s naaerocp, uTo HHKTO M3 uMTaTerell He MOHHMaeT 3Ty
HCTHHY CAHIIKOM 6ykBaibHo. Muaue nyTb passutus uenrose-
4eCKOH MDBICAH HAllOMHHAaA 6bl 3aMKHYTbIH KpPYT.

Tem ue menee, npexssie YeM 3aKAIOUHTb PaccKas O PoAAe-
HHMH KBaHTOBOH MeXaHMKH pabOTaMH TEOPETHKOB XX CTOAe-
THsI, MHE 6bl XOTEAOCh HAa MHHYTKY BO3BPAaTHTbCSl Ha CTO-
AeTHe Haszaj.

B neppoii norosune XIX pexa mur B Mpranguum sbr-
Jamolmuics MaTeMaTHK mno uMeHH Buabsam [amuabTon
(1805—1865). Buorpagnr yTeepaaaroT, uTo yxe B ABe-
HaJlaTHAETHEM BO3PacTe IMOJA PYKOBOJACTBOM CBOEro Asi-
AM — XOPOIIEr0 AMHIBHCTa — MAaAbYMK H3Y4YHA He MeHee
ABEHAALIATH S3bIKOB H [0PaxKaA OKPYKAIOWMX CBOHMH
crnioco6HocTAMH K 6bicTpomy cuety. [loctynues B Jy6aun-
ckuit TpUHMTH-KOAAEZ2, OH NMOKAa3aA TaKHe CMOCOGHOCTH,
4TO y:xe B ABajuaTb ABa roZa GblA Ha3HAYEH KOPOAEBCKHM
acTpoHomoM H ctaa npodeccopom Jy6annckoro yuusepcH-
teta. ['aMHABTOHY npHHaAAeKHUT Macca GAECTAIHX MaTe-
MaTHYeCKHX paboT.

[lpumepno B TpuauaTbix rozax om sazymaAcs Haz ps-
JOM YZAMBHBILHX €ro SIBAEHHMH, KOTOpble NMpH BCceH pasHO-
POAHOCTH CBOEH IPHPOAbI MOTAH OINHUCBIBATbCSA OJAHHMH H
TEMH K€ MaTeMaTHYEeCKHMH BblpaxkeHHsiMH. BosbmeM, k npu-
mepy, apumenue Tera. OHo mpsmoAruHe#iHO M paBHOMEPHO,
NOKa Kakasa-HHOGYJAb CHAA HE BBIBEJAET TEAO H3 3ITOr0 CO-
croauus. Ho Beab u Boana ceeTa B cBO60AHOM MpOCTpaHCTBE
PacHpoOCTpaHsieTCsl NPSAMOAHHEHHO H paBHOMepHO. XOTA Te-
A0 H BOAHA — pa3Hble BeLIH.

A Tenepb npeACTaBHM, UTO Hallle TEAO AETHT MHMO 60Ab-
woil Tarorteowed maccbl. Uem 6aMke oHO k Hell moaaeTa-
€T, TeM CHAbHEE TArOTEHHE H TeM 6GOAblle HCKPHUBASETCS
TpaekTopusi noieta. MoxkeT gaxce CAyuHTbCA TaK, 4TO Te-
AO, 3aXBaYEHHOE CHAOH NPHUTSKEHH, HACTOADKO OTKAOHHTCSH
OT CBOEro MyTH, YTO CTaHET OMMCbIBATb 3aMKHYTble Op6U-
Thbl BOKPYT LEHTPAAbHOH TsroTeromei maccol. 1o ecTb cTaner
ee cnyTHukoM... Ho u Ayu cBeTa, nmpoxoas uepes caoucTyio
CpeAy C pasHbIMH KO3(P(PHUHEHTAMH NPEAOMAEHHS, OTKAO-
HSETCS] OT CBOEro MePBOHAYAADHOrO HANPABAEHHS...

Mo:xno npuaymaTth u eme 60oAee HarAsiAHblE MeXaHHYe-
CKHe QaHAAOTHH JAsl ONTHYECKHX SIBACHHH...

Hanpasbre 6uabsipaupii map B 2kecTkHil 60pT — OH
orpasutcs ot Hero. Ml Tak e oTpasaercs Ayu cmera ot
FAQZKOH MOBEPXHOCTH 3epKaAa...
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9JEKTPOH — U BOJIHA,
M YACTHIIA...

B. Tamuavron — sbiaarowutics
MATEMATUK NPOULA0LO BeKd,
cosaaswuii

YAUBUTEABHO TOHKUL
Maremarudeckuil annapar,
WUPOKO npuMeHsEMbLL

8 cospeMeHHOU (pusuke.
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3. Upeauniep —
uenosek, paspaboraswuii
B80/NHOBYI0 MEXAHUKY

u gokasaswiuii, 4to
B80/HOBbIC NPEACTABACHUS
TEOPETUMECKU HU B YeM
He nporusopeuar
npeacrasaeHUAM
KOPNYCKYASIPHBIM.

He snauut An 3TO, uTO ypaBHEHHS AHHAMHKHM H ypaBHe-
HUSl ONTHKH HUMEIOT €JHHYIO OCHOBY?

FamuabTOH Hanucar paboTy «O6muil MeTos AMHAMHKHY,
B KOTOPOH AOKAa3aA, YTO ypaBHEHHUSM ZHHAMHKH MOKHO MpH-
AaTb TAaKOH BHJ, NPH KOTOPOM OHH MOAHOCTbIO COBHAAYT
C ypaBHEHHSMH TFe€OMETPHYECKOH OMTHKH. 3HauUT, ABHKe-
HME Ay4Ya MOKHO MPEACTABAATb KaK JABH:KEHHE YacTHLbI,
a TPAEKTOPHIO YACTHLbl 3aMEHATb JABHKEHHeM (POHTA BOA-
Hbl. DTa aHAAOTHSA MOAYUYHAA B CBOE BpeMsl Ha3BaHHE «OINTH-
KO-MEXaHHYECKOH aHaAOTHH».

Cospemennuku ['amuabTOHa, OlIEAOMAeHHBIE CHAOH €ro
MDBICAH, MOYTHTEABHO MOAYAAH, BPsij AH NOHMMas, Ha 4YTO
MOTyT MOHaZO6HTbCA MOAOGHbIE MaTeMaTHYeCKHE (DOKYCHI.

Ckaxem cpasy: Bce caeraHHoe | aMHABTOHOM HalIAO
cebe npuMeHeHHe B COBpeMeHHOH Hayke. Doaee Toro, ero
MaTeMaTHYeCKHH anmapat — 3TO Hau6OAee TOHKMH H OCTPbIH
HHCTPYMEHT, C MOMOLIbIO KOTOPOTO CEroAHs aHAaAH3HPYIOTCSA
camble CAOX¢Hble (PH3HUYECKHE INPOLECCHI.

Ho aoasxen 6bia mpoilTH MouTH 1EABIH Bek, mpexxie yem
AIOAH CMOTAM OCO3HAaThb, YTO ONTHKO-MEXaHHYecKasl aHaAo-
rHsl mpeACTaBAseT CO60H TAY60KYI0 (PM3HYECKYIO 3aKOHO-
MepHOCTDb, CBsA3bIBasi KAACCHYECKYIO0 MEXaHHKY C MaTeMaTH-
YeCKHM anmnapaToM reOMETPHYECKOH ONTHKH.

[IpeacraBrenns ae Bpoiias o BoaHOBOM xapakTepe Bele-
cTBa (OPMAaABHO COOTBETCTBOBAAH [paBHAaM KBaHTOBa-
HHUsA, NpearoxeHHbIM DopoM, HO OHM AHIID 3aMeHSAAH OAHY
runotesy apyrod. Beab ae Bpoiiab aaxce He yTounua npu-
POAY BOAH, Ha CYIIECTBOBAaHHHM KOTOpbIXx Hactausar. He ro-
BOPS YK€ O TOM, UYTO HHKTO M HHMKOrJa Ha OMNbITe He 3a-
MeuyaA BOAHOBOH MPHPOAbI 3AEKTPOHA.

Oanako MblcAb, BbiCKa3aHHas (PPaHLY3CKHM HCCAEAOBa-
TeAreM, 6blAa AIOGOMBITHOH, W DUHINTEHH YNOMAHYA O Hei
B MpHUMeYaHMH K OZHOH M3 cBoux pabor. |pyapt A. Diin-
IITeHHa YMTaAM Bce (QHU3HKH mupa. KpaTkoe sameuanue o
BoAHax ge Dpofiasi nonaroch Ha raasa aBcTpuiickomy (H3H-
ky Opsuny llpeaunrepy (1887—1961), npodeccopy Llio-
puxckoro yuusepcuteta. OH 3azyMarca: ABASIOTCH AH BOA-
Hbl SAEKTPOHOB HACTOSLIUMH BOAHAMH, HY, CKaxKe€M, KakK OT
KaMHs, GPOLIEHHOrO B BOZY, HAH 3TO AMIUb MaTeMaTHYecKas
abcTpakuHsi, yAO6HbIH TeopeTHUYeCKHH 06pas?

peAHMHIrep OTAAA NMPEANOYTEHHE «HACTOSILHM BOAHAMY.
On npeanoAo:HA, 4TO ATOMHble OPOUTBI — ITO HHKaKHe He
OyTH, O KOTOPbIM AETAIOT INAPHKH-IAEKTPOHBI, ITO JAaxe
He BAEKTPOHbI-BOAHBI B MOHUMaHHHU e Dpoiirs, rae BuyTpH
6bIAM Bce-TaKM CHpsTaHbl 4acTHUbl. ATOMHble OpP6UTDHI, MO
MHEHMIO aBCTPHHCKOro mpogeccopa, ABASIOTCSA MPOCTO BOA-
HaMH C OmpejeAeHHOH (GOPMOH M YACTOTOH.

B nounumannu Illpeaunrepa uactuubl BOO61IE HCuesal,
a MaTepHs MOAHOCTbIO cTara BoAHOBoH. Kaxabili aTom, npu
KEAAHHH, MOHO cebe MPeACTaBUTb KaK GECKOHEYHYIO YyB-
CTBHTEAbHYIO MeM6paHY, KOTOpas MYAbCHPYET H KoaebGAeT-
ca B puTMe yactoT Dopa.

BocnoabsoBaBuiHch HMelomelcs B MaTeMaTHKe (OPMAAb-
HOH aHAaAOTHEH MexAy crnocobaMH BbIYMCAEHHS B KAaccHue-



CKOH MeXaHHMKEe H reoMeTpuUyeckod onTuke (OMTHKO-MeXaHH-
yeckol anarorued ['amuaprona), Lllpeaunrep soier ypas-
HEHHe, K KOTOPOMY CBeAacb 3a4aya BbIYHCAEHHS CIEKTPa
BoZopoaHOro atoma y ae Dpoiiasi. Ypasuenue okasaroch
HACTOADBKO yZOGHBIM, UTO H CETOAHS HCMOAB3YETCA B (DUBHKE
H HOCHT HMs CBOEro CO3ZaTeAsl.

Pemas cpoe ypasnenue, lllpeaunrep moryuur B obuiem
BHJe BCe OCHOBHbIE pe3yAbTAaTbl KBAHTOBOH TEOPHH.

Musuku pacrepsruco. Uro xe 310 osmnauaro? He cae-
AOBaAO AH UM, (U3HKaM, BoOOLIe OTKAa3aTbCsl OT KOPMYCKY-
ASIDHBIX TMPEeACTAaBAEHHH M MOAHOCTBIO MEPEKAIOUHTBCS Ha
BoanoBbie? He moran e B camom azere zBe cosepmenHo
pasAMUYHbIE TEOPHH — BOAHOBasi U MaTPHYHAs — MEXaHHKH,
OMHChIBasi ¢ PasHbIX MO3HLUHH MNPOLECCHl, NPOHUCXOAUBIIHE
BHYTPH aTOMa, NPHBOAUTb K €AHHbIM pe3yAbTaTam?..

A nouemy 6bl, co6cTBenHo rosops, H Het?.. Ouenb cko-
po Illpeaunrep aokasar, uTo Bce BBIYHCAEHHA BOAHOBOW
MEXaHHKH MO2KHO MepeBecTH Ha Asblk Teopuu maTpuu. Obe
TEOPHH MO CyLecTBY GbIAM MPOCTO pasHbIMH MaTeMaTHYe-
CKHMH (OpMaMH 3alHMCH €JMHbIX NPOLECCOB H 3aKOHOMEpP-
HocTeil, npaBuAabHO yragauubix Huabcom Bopowm.

Tak TeopeTnueckn 6bIAM cO3ZaHbl Bce MPEANOCHIAKH AAS
TOro, 4TO6bI CYMTATb SAEKTPOH H BOAHOM M uacruueit. Ho
Takoe o6beAHHEHHE ZapOM B HayKe He AaeTcs.

[lpeactaBbre ce6e nyumky, koTOpas CTpPeAsieT OZHHM-
eauncreeHHbiM aArekTpoHoMm. CHapsaa ee AeTHT B TeMHbIH
ALLHK, rjJe HET HU MOAEKYAbl BO3JyXa, HH aTOMa HHOro kKa-
KOro-HH6yab BelllecTBa, HH YacTHIbl Boo6lue.

[IpeacraBbre cebe Takxke yueHOro, BOOPY:KEHHOTO HAe-
aAbHBIM MUKpockonoM. Ero 3ajaya— pasrAsAZeTb BAETEBIIHH
B JALIHK 3AeKTPOH H 3a()HKCHPOBATb €ro NMOAOKEHHE.

Yro6bl uTo-HM6YAb YyBHAETb, HaZO Ha NpeaMET Hampa-
BHTb AYy4 cBeTa, He Tak AM? Ho Ayu ceera cocrout us ua-
CTHL-()OTOHOB. Uro xe NPOHU3OHJET, KOrza ovyepeab H3 (o-
ToHOB 06cTpeasieT arekTpoH? [lpexae Bcero noa ux yaapa-
MM OH M3MEHHT HanpaBAE€HHUE CBOErO MOAeTa. JTO HEXOPOLIO.
[Toromy uTO H3MEHHTCSs MUMOYAbC, U Mbl YBHAHMM YKe He
NePBOHAYAADHBIH DAEKTPOH, a H3MEHEHHbIH. A HeAb3s AM
Kak-HHUOYAb YBHAETb DAEKTPOH, HE c6HBasl €ro ¢ MyTH? Ta-
KyIo 3ajauy NpeaAOkHA OoaHaxabl | eiisenbepr cBOUM KOA-
reram B Konenrarene. (Dusuku-TeopeTHKH oOueHb AIOGAT
MbICA€HHbIE 3KCMEPUMEHTbl. JTO Kak Obl NPO6GHblE KAMHH,
Ha KOTOPbIX OHH MPOBEPSIOT CBOH HAEH.

Koareru ['efisen6epra sagymarnch, HO 6bIAM BbIHY:AeE-
Hbl IPHU3HATD, YTO, MOKAAYH, HUKAKOro MHOro crnocoba yBH-
AeTb H He HCHOPTHTb JBHKEHHS 3SAEKTPOHA MNPHAYMATb
HEAb3s, KDOMe KAaK YMEHbIIHTb KOAHYECTBO (POTOHOB, 06-
CTPEAMBAIOIIUX AeTAWMH 3AekTpoH, A0 munumyma. Hy, cka-
KeM, A0 OZHOro (POoToHa, HO H ITOrO0 MHOrO.

MUKPOMUP
KAR OH ECTb
U MUKPOMUP
KAK Mbl EI'O
«BUJIUM»

Camoe seproe cpeacrso

16:

owubarbcs — 370 cuurarb cebs

HenopeuwuUMbIM.

1. Byacr
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B. Tciizenbep: u H. Bop
8 cronosoii Koneniazencrozo
uHcTUTYTA.

[efisen6epr nmpearOMHA yMEHBHIMTb 3HEPrHIO (OTOHA,
«OCBEILAIOLIEro» IAEKTPOH, HACTOAbKO, 4YTO6bl OH He OKa-
3bIBAA HA AETAILLMH DAEKTPOH HHMKakoro Bosaedcteus. Kak
s3T0 caeratb? MoxHo nonpo6oBaTb, 3Has, UTO 3SHePrus
¢oToHa mno @opmMyAae [1ranka NPONOpPIHOHAAbHA YacTOTe
E=hv, ymenpmaTtb uacToTy, To ecTb YBEAHUHBAaTb JAH-
Hy cBeToBo#l BoAHbl. Ho yem aamnHee BoAHa cBeTa, TeM 6o-
Aee PacCHAbIBYaTbIMH CTAaHYT TPAaHHLbI U KOHTYPbl MEAKOTO
npeaMeTa B HAllEM CBEPXMHKPOCKOIIE...

Yro xe moryuaerca? flcuo ysuzerp wactuuy (unaue ro-
BOpSl — ONPEJEAHTDb €€ TMOAOKEHHEe) MO2EHO, AMIIb COTAa-
CHBIIMCb HA TO, YTO NPH ITOM 6GYyJET B KOpPHE HCIOPUYEHO
ee apHxeHue (CKOPOCTb, TPAEKTOPHS, HMIYAbC).

A onpeaeAMTb ZBH2EHHE YACTHLbl MOKHO, AHMIIb COrAa-
CHMBIIHMCb C TEM, YTO Mbl 3apaHee OTKAa:KeEMCS OT 3HAHHs ee
MECTOHAXOM AEHHUA. ..

SToT BHIBOA 6bIA Ha3BaH [ efizseH6eproM «COOTHOLIEHHEM
HeonpezeAennocteii». OH cbirpar BecbMa BasKHYIO POAb BO
BCEM JZaAbHeHlleM pasBUTHH (PU3HKH MHKPOMHPA.

Mpuorue (PH3HUKH H (PHAOCOPbI, MO3HAKOMHBIIHCb C HO-
BbIM NPHHLHIOM, NOYYBCTBOBaAH pacTepsHHOCTb. Beab ¢ ca-
MOTO HayaAa, C CaMOTO BOSHHKHOBEHHS TOYHOH HAayKH (pH3H-
KH, y4eHble npe6blBaAH B yBEpPEHHOCTH, YTO Alob6oe zBHke-
HHMe M pa3sBUTHE MATePHAABHOTO MHPAa HMEIOT CBOH MPHYHHBI
H OZHO3HAYHO MOAYHHAIOTCS CTPOrMM H ONPEAEAEHHbIM 3a-
KOHaM TMpPHPOZDI.

[Toxo6ublii B3rAsiz 6bIA HaH6OAEE YETKO BbIpazkeH ()paH-
Iy3CKMM MaTeMaTMKOM M acTpoHomoM [l. Aanaacom,
yTBep2KAABIIHUM, YTO €CAH 6bl CYILIeCTBOBaA TaKoH pa3yM, Ko-



TOpPbIH MMeA 6bl NMOAHbIE CBEAEHHS O cocTOsIHMM Bceaennon
B JJaHHBIH MOMEHT, TO AASl HErO «HEe CYLIeCTBOBAAO Obl HHYe-
ro HeAOCTOBEPHOro, H 6Gyayulee, Kak H npolueiiee, 6bIAO
6bl B €ro raasax HacTOSALIHUM».

Hazo npusnath, uTo y yuenbix kaaccHueckoro mepuoza
(U3HKH ObIAH OCHOBAHHS JASI MOZOGHOTrO YTBEpP2KAEHHS.
3uas cuAbl, AeHCTBYIOWHE B MHPOBOM NPOCTPAHCTBE, aCTPO-
HOMBI C GOABLIOH TOYHOCTbIO, HAaNpPHUMep, MPeJCKa3blBaAH
COAHEUHblE 3aTMEHHMs. 3Has HaNpaBAEHHE M CHAY YZAapa,
CMEeLHAAMCTDI [0 MEXAHHKE MOTAH 3apaHee HAYEPTHTb TPAeK-
TOPHIO ABHKEHHSI GHMAAHAPAHOrO apa.

M ecau corracutbes ¢ Tem, 4TO Becb Ham MHpP, BCA Ha-
wa Bceaennast moayunaa Hekorza B HauaAe CBOEro «COTBOpE-
HHsI» OBIHA TOAYOK, TO MO2KHO GBIAO NMPHHTH K BBIBOAY, 4TO
HMEHHO 3TOT MEePBOHAYAAbBHBIH TOAYOK H IpPeAONpeAeAHA
Bce ee pasBHUTHe Ha 6yaymee. Mup okasbiBaAcs cTporo ze-
TEPMHUHHPOBAHHbIM, 3alPOrPaMMHPOBAHHBIM Ha BCE BpPEMs
cBoero cymectsoBanus. M snait Mbl Bce HauarbHbIE ycAOBHSA
3TOH mporpammbl, 6yZAyllee Haulero MHpPa He SIBASIAOCH 6bl
AASL HAC 3aKPbBITOH KHMIOH.

Takoe npeacraBrenue 06 OJHOBHAYHO 3aMpPOrpPaMMHPO-
BAaHHOM MHpPE HOCHAO Ha3BaHHE «AAMAACOBCKOTO XeTepPMH-
HU3Ma» U IBASIAOCH OZHOH U3 OCHOB KAACCHYECKOH (PH3HKH.

M Bapyr nosersieTcs kBaHTOBass MeXaHHKa, MOSABASIETCH
NPHUHLHUN HEONpeAeAEHHOCTH, TpebGylolHe ONpPeseAsTb ABH-
MEHHE DAEKTPOHA 3aKOHAMH, B KOTOPbIX CYLLECTBEHHYIO POAb
urpaet BeposATHOCTb... Vlmess aero co cratucTHueckumu 3a-
KOHaMH, KBAaHTOBas MEXaHMKa JaBaAa BO3MO2KHOCTb IIOAY-
YHTb U3 BCEX AAHHBIX O HAYaAbHBIX YCAOBHSX He OZHO3HA4-
HO ONIPEIEACHHYIO POrPaMMy «IOBEAEHHsI» MHKPOOGBEKTOB,
a AMIIb BEPOSITHOCTHYIO XapaKTEPHCTHKY 6YyZAYLIEro mHOAO-
’EHHSI SAEKTPOHOB M APYTMX BHYTPHUATOMHBIX HaCTHIL. OTO
MNOAO’KEHHE KAaK HEAb3S AY4YIle COOTBETCTBOBAAO KOPMYCKY-
ASIDHO-BOAHOBOMY XapaKTepy YacTHL, MOAYEPKHBAAO Aya-
AM3M HX HCTHHHOH NPHPOZbI.

Ho oanoBpeMenHO OTkas OT MeXaHHYECKOro «AamAa-
COBCKOTO» AE€TEPMHHH3MAa MPHBOAHUA H K LLEAOMY PAAY TPYA-
nocreit. (Dusuka Tepsira narasasoctb. Onucanus ssAe-
HUH npHOGpeTaAH ab6CTPAKTHYIO, YHMCTO MaTeMAaTHUYeCKYIo
(popMYy, 3a KOTOPOH y:Ke He NPOCMATPHBAAHCD YETKHE CHAYD-
Tbl (PUBHYECKHUX OODEKTOB.

Tax, nanpumep, pas y»x COOTHOLIEHHE HEOMPEZEAEHHO-
CTeH 3aMPelano YacTHIAM OZHOBPEMEHHO H 3aHUMAaTb TOYHO
onpeseAeHHOE IOAO:KEHHE H MMETb TOYHO Ol pejeAEHHbIH
UMOYAbC, TO HE MOTAH CYLWIECTBOBaTb H KPYrOBble OPOHTBHI
3AekTpoHOB. KazZ0My COCTOSHHIO HacTHIbl MO2HO 6BIAO
NPHUIIHCATh AHIIb CBOE pacrpeleAeHHE BEPOSITHOCTEH, KOTO-
poe roBOPHAO 6bl TOABKO O BO3MOKHOCTH TOTO, YTO 3AEKT-
POH HAXOAUTCS B 3aZaHHOH TOYKE MPOCTPAHCTBA, HO HUYETO
HE TOBOPHAO O TOM, KaK M KyZJa OH JBHM2KETCS.

Bbian Halisenbl U apyrue BHADI HEONPEZEAEHHOCTEH AAS
MHDBIX Tap BEAMYHH, TPHHATHIX 3a o6pazen. Hanpumep, ars
3HEPTHHM M BPEMEHH, AAS MOMEHTA KOAHYECTBA JBHKEHHS H
yraa...

Camoe nrobumoe 3sausitue
TEOPETUKO8 — 3TO

paccmarpusars

HeHabalogaemble (aKTbL.
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BHGHHC ecetga npejuwectsyer
npeAnoAn0XNeHUIO, KuK U
npuvyuHa — CACACT8UIO.

Ho kax me 6bitb? He cranoButca Aum B cBsAsM c aTuM
Halle mpeACTaBA€HHe O MHpe 3bI6KMM M INPH3pPadyHbIM, He
paCMABIBAaETCS AH 4YeTKasi KAPTHHA MHPA Nepej HAIIUM B30-
pom? W ue okasbiBaioTcs AM HalM MaTepHaAMCTHUYECKHe
MOHATHS O BEIECTBE H MOAE, KaK O 4acTHLE H BOAHE, H3-
MEHYHBBIMH U MHMOAETHBIMH? ..

OTH COMHEHHsl NMOBEPraAM B yHbIHHE HE TOABKO TeX, KTO
M3 BTOPbIX PYK y3HaBaA O BbIBOJAX HOBOH TEOpHH, HO H ca-
MHX €€ TBOPLOB.

Haes o Tom, uto Bce cymecTByiolee BOSHHKAET U yHHU-
TO2KaeTCSl 3AKOHOMEPHO, B pPEe3yAbTaTe AEeHCTBHs OMpeaeAeH-
HbIX MPHUYMH, poAMAach oueHb gaBHO. B cBoux «Murocod-
ckux Tetpaasx» Baagumup Mabuu Aenun nucar: «Tbica-
YeAeTHsl MPOWIAH C TeX MOp, KaK 3apOAMAACh HZAesl «CBA3H
BCEro», «leMnH MPHYHH». IJTO yueHHe O Bceobuieil mpHUMH-
HOH MaTepHaAbHOH OGYCAOBAEHHOCTH MPHPOAHBIX, 06Lle-
CTBEHHbIX H IMCHXHYECKHX SIBA€HHH Ha3blBaeTCs JAeTepPMH-
HHU3MOM.

JAs cBoero BpeMeHM, AAsl TOH 2MOXM, KOrja MHpP CYH-
TaACA €AHHOH 3aMKHYTOH CHCTEMOH, TAKOH B3TAsJ, MPOTH-
BOMOCTABASIBLIMHCA HZAee 6G0KECTBEHHOIO NpeAolpeene-
HHS, MOT CYHMTATbCS [POrPECCHBHBIM.

Ho npomnro Bpems, u Ha cMeHy cyllecTBOBaBUIMM B3rAf-
aM MPHILEA HEOCHOPHMBIH «IIPHHUHI HEONpPeAeAeHHOCTH».
UYro e, AeTepMHHHU3ZM CAeZYeT MocAe 3Toro ormeHuTb? OT-
MEHHTb CHayaAa B MaAOM, B MHKPOOGDbEKTax, a TaM MocTe-
NeHHO mepe6paTbcsi H B MAKPOMHP? ..

Her! Caumkom mHoroo6pasubl B MaTepHaibHOM MHpE
NPUUYHHHDIE CBSI3H, FTOBOPHT JHAAEKTHUYECKHH MaTepHAAH3M.
Heab3sa croxuble 1 pasHoo6pasHble 3aKOHBI MPHPOABI Bbi-
BepATb HA MNPOCTOH MOAEAHM TNPHHUHNOB MeXaHHUYECKOro
asxenus. CooTHolenre HeonpeaeAeHHOCTEH B MUKPOMHUPE
BOBCE HE O3HAYAET, YTO AASl HEro BOOGIUNE AETEPMHHH3M Te-
pseT CHAY. 3JAecb OKa3blBA€TCS HEMPUroZeH MeXaHHYeCKHH
aetepmunusM. Crapblii HHCTpYMEHT OkasaAcs AAS HOBOH
06AACTH 3HAHHUSA CAMIIKOM rpy6bIM, H HY:(€H HOBBIH, XOTSA
H OCHOBAaHHBIH Ha ToMm ke npuHuune. KauecTseHHo pasauu-
Hble (POPMbl JABH:KEHHsI MaTepHH HEAb3sl CBOAMTb APYTr K
APYTY M pacCMaTPHBATb BCE MPOUECCH! 10 CYIIECTBYIOILHM
rpy6oiMm anaroruam. HysxHo uckaTh HoBble hopMbl zeTep-
MHHH3Ma, Pa3BHBATb €ro NPUHLUMNbI AAAbLUE.

Bop, ucxoass M3 TOro :xe COOTHOIIEHHS HEOMPEAEAEH-
HOCTeH, MPHIIEA K BbIBOAY, YTO XOTsl MOHSITHS YacCTHLbI H
BOAHBI NPOTHBOPEUMBbI, HO OHH HHKOrAa «He paboTaioT»
BMecTe, OJHOBPEMEHHO. JAEKTPOH U (JOTOH B PA3HBIX YCAO-
BHAX ombiTa O6yAYyT BecTH ce6s1 AMO60 KaK BOAHAa, AHM60 Kak
gactuua. M kaxabiit pas 20oAkHBI onucbIBaTbCA €AMHBIM, HE
NPOTHBOPEYHBbIM HAaGOPOM CBOWCTB, COOTBETCTBYIOLIHUM HX
nanHoll cymmHnocTu. [lpu atom apyrue cBoiicTBa, apyroil ux
Habop, He ynoTpebAsiOWHiics B AaHHOM onHcauuH, DBop
NpPeAAOXKHA cuMTaTb AonoAHuTeAbHbiM. On zaxe BosBEA
3TO mNpeaAOKEeHHE B MPHHLHN, HA3BAaB €ro «MNPHHLHNIOM
aonoanuTeAbHocTH». C NOMOIIbIO HOBOrO MPHHIIMMA KAAc-
CHYECKHE MOHATHS MHUKPOMHPA AOMOAHSAHCb KBAHTOBbIMH H



NMOMOraAH y4eHbIM MNPHHATb MPOTHBOPEYHBYIO MPHPOAY HC-
caeayembix 06bekToB. [lpHHUMN gOmOAHMTEABHOCTH cTaAH
BCEMEPHO pa3BHBaTb, H CKOPO 3Ta HJjes, B obLleM crneyHaib-
HO MpeJHa3HauYeHHas JAAsl Pa3BMTHs KBAaHTOBOH (H3HKH,
npHo6pera H3AHLIHE BCEOOBEMAIOLIHH XapaKTep, AAAEKO
BBIXOASILUMHA 3a mpeaeabl pUsHueckHx saBAaeHHH. (Durocodn
cTaAH TpeboBaTb «JOMOAHHTEABHOro» cmnoco6a ONHCaHHA
B ApPYrHMx Haykax, coBMemas HecoBMmectumoe. Hamnpumep,
B NCHXOAOTHH AOMOAHHTEAbBHBIM K PasyMy pacCMaTpPHBAACH
UHCTHHKT. B topucnpyaenuuu — k npasocyauto — mMuAOCep-
aue. B courororuu — k AnuHO# cBO60sE — COLHAaAbHOE pa-
BEHCTBO H TaK JaAee.

B 1959 roay B cratbe «KBanToBas pusuka u purocopus»
Bop nucaa: «lleabHocTb xHBBIX OpraHH3MOB M XapakTepH-
CTHKH AloZeH, o6AaJalolHX CO3HAHHEM, a TaKkKe H YeAoBe-
4eCKHX KYAbBTYp, TMNPEACTaBASIOT YepThl LEAOCTHOCTH,
oTob6pazkeHHe KOTOPbIX TpebyeT THIHYHO AOMOAHHTEAbBHOrO
crnocoba omHcaHHsA».

Taxoe mupokoe pacnpocTpanenue GpH3HUECKOrO MPUHIH-
na Ha SBA€HHsA GHOAOTHYECKOro H Jaxke COLHAAbHOrO Xa-
pakTepa 6bir0 Heob6ocHoBaHHO. Ho npuspaunas Bosmox-
HOCTb 3aMEHHTb AHAAEKTHKY METOJOM «AOMOAHHTEAbBHOCTH»
yBA€KAa psj crneuHainctoB Ha 3anaze. Kl nonazo6uaucn
3HAYHTEAbHblEe YCHAHS BbIZAIOIINXCS y4eHbIX, 3apybekHbIX
H COBETCKHX, (PH3HKOB H (PHAOCO(DOB, YTO6GbI PacYHCTHTb
NyTb UCTHHE H AAaTb BO3MOKHOCTb (PH3HYECKOH TEOPHH pas-
BHBaTbCsl jJaAblie 6e3 MoMmex.

B 1926—1927 roaax, koraa Bce 3TH TeOpeETHYECKHE CIIO-
pbl TOADKO HaYHHAAHCb, HCXOJ HX JaAeKO He ObIA sCeH.
Beap Toraa y6eanteabHOro gokasaTeAbcTBa ABOHHOH HpH-
poAbl 3AEKTPOHA He cyluecTBoBaro. HukTto emwe B onbite
He HAOAIOZAA €ro BOAHOBBIX cBoOHCTB. A TeopHA yzke Gbira
roToBa H CTOPOHHHKH €€ BCTYMaAH B CIOP C TeMH, KTO AOKa-
3bIBaA, YTO 3AEKTPOH — YacTHLA, H TOAbKO.

Hy:xno 6b1A0 cpouno mnpuaymbiBaTh M CTaBHTb TakoH
OMbIT, KOTOPbIA Aah 6bl SICHBIH OTBET Ha BOMPOC O MPHPOAE
arekTpoHa. Bpems aAas Takoro skcnepumeHTa Haspeno...

B 1926 roay B Espony moroctuts um mpoeectH oTmyck
npuexan amepukanckuil @usuk Kanuron /Jxosep Zssuc-
con (1881—1958). Ho ornyck ornyckom, a kakoil ¢usHux
YHOYCTHT BO3MOKHOCTb MOBHJATbCA C KOPUPEAMH HOBOH
ATOMHOH HAYKH M U3 MepPBbIX PYK MOAYYHTb OTBETbl Ha HH-
Tepecyrouue Bonpocbl? Tem 6oaee, uto y Jssuccona sonpo-
cbl 6piau. ['oa Hasaa, koraa oH HccAeOBaA YrAOBOE pacipe-
NeAeHHE JAEKTPOHOB, OTPA’KEHHbIX HHKEAEBOH MHIIEHDIO,
PAAOM C ero mpH60POM B30OPBAACA COCYA C KHAKHM BO3BAY-
xom. Koneuno, BakyymHnas Tpy6ka ¢ mumenbio — Bape6es-
ru. [lorom npumAoch HeMarO NOBO3HTBCS, YTOGBI OTYHCTHTD
MHIIEHb, OKMCAMBIIYIOCH OT CONPHKOCHOBEHHS C aTMoOcCdep-
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Bce atogu owubarorca, no
8eAUKUC AIOAU CO3HAIOTCA

8 owubkax.

ABTONOPTPET
AJNERTPOHA

B. Mourenean



168

Manenvryro ugero

6 6oabwoll Muxpockon

He ysuguwo. Beauxas uzes
U HEBOOPYNEHHOMY 24a3Y
8uUJHa.

HbIM BO3zayxoMm. B kounue koHuos emy ato yaarocb. Oruu-
cruAu xopomo, Ha copectb. CHoBa samasiu B Tpy6Ky, OT-
KauaAu Bo3ayx. Ho moayuurs nmpexcuue rpaguku pacnpeze-
AeHMA He yaaBarocb. Ha mux nossuamch nuku W Bnaguubi,
XapaKTepHble HE JAsl PAacCesiHHbIX YacTHL, a CKOpee ZAAs
unteppepenuun BoAH. [louemy? Henounstuo. 1 Jssuccon
OYEHb PAaCCYMTBIBAA Ha KBaAH(UIHPOBAHHYIO KOHCYAbTa-
LLMI0 €BPONEHCKHX YYEeHDIX.

[Toesaka okasaracp yaaumoii. B Derrunrene, a satem
B Oxcpopae JaBuccony yaarocb BCTPeTHTbCS H MOroBO-
PUTb C TEMH, KTO NOHHMAAH TOAK B HHTEPECYIOLIHX €ro BOI-
pocax, a TAABHOE, UyBCTBOBaAM K HHM BKyc. Bce cneyuann-
CTbl, HE CrOBAapHBAACh, €AHHOAYUIHO 3aSABASAH, YTO NMPHYH-
Ha CMYILAIOIIMX aMEPHKAHCKOTO KOAAEry pacxo:AeHHH
DOAKHA 3aKAIOYATbCS HMEHHO B BOAHOBOM XapaKTepe MOBe-
aenusi saekTponos. JlaBHccoH 3a6ecNOKOHACH.

Ha o6pathom nyth us EBponel B Amepuky on ¢ roaoson
norpyauacs B usyuenue pabor ze bBpoiias u lllpeaunrepa.
B Te Bpemena mapoxoabl TPaHCNOPTHBIX KOMNAHKH ele mpe-
oaoreBarHn paccrosuue mexay Crapoiv u Hoebim Ceerom
3a BpeMs, KOTOPOTO BIIOAHE MOTAO XBaTHTb Ha TO, 4TO6bI MO~
AyMaTb M COCTaBHTb MAaH JaAbHeHIIHMX HcCAegoBaHMH. |em
6oaee, uto B pabote ae Bpoiiasa Jssuccon npountar npsmoe
yKasaHHe Ha BO3MOXKHOE HalpaBAEHHE MOHCKOB.

«...Jludppakunonnnble sBAeHHS O6HapyxaTCA U B MNOTO-
K€ DAEKTPOHOB, MPOXOASAIHX CKBO3b ZOCTATOYHO MAAOE OT-
BepcTHe. DBITb MOXeT, dKCIIEpHMEHTaAbHOE NMOATBEPKAECHUE
HAIIKX HJeH cAejyeT HCKATb HMEHHO B 9TOM HalpaBAEHHH ? »

Tenepp /JlaBuccon 3HaA, Kak Hazo NOCTaBHUTb pelIAlO-
wuit sxciepument! Emy crara sicna B 06mux ueprax u npu-
YHHA HECOBMAajeHHUsl ero rpaduKoB A0 U nocie asapuu. Pac-
KaAMBLIASCS B XOJ€ ONbITA HUKEAEBash MAILIEHb B pe3yAbTaTe
CAyYaHHOrO B3pbIBA OKMCAHAACh BO3JYXOM, W HHMKEAb MOT
KpHCTaAAH30BaTbcsA. KpHCTaAAbl 2e ero pacrnoAOzKHAHCH
TakHM 06pa3oM, 4TO o6pa3oBaiM Kak 6bl AHPaKLHOHHYIO
pemeTky ', Ha KOTOPOH MazaloOUIHe SAEKTPOHDI H JE€MOHCTPH-
poBaAl CBOIO BOAHOBYIO npupoay. Koneuno, Bce aTu npes-
MOAOKEHHS CAEZOBAAO TYT K€ IIPOBEPHUTD.

Eapa crynus Ha poauoit koutunent, JaBHccon copmecTHO
c koarerod /l:kepMepoM NPHCTYNHMA K IOArOTOBKE HOBOTO
ombita. M korza on 3akoHYHACH, TO peayAbTaTbl He OCTaB-
ASIAM COMHEHHH. DAEKTPOHbl JAeHCTBHTEADHO MPOABAAAH
BOAHOBOH XapakTep ¢ TAKMM K€ YCIIEXOM, Kak M XapaKTep
vyactuy. Bce saBHcero OT ycAoBmii onbiTa.

[lpu aTOM AAMHDI «9AEKTPOHHBIX BOAH» IO pe3yAbTaTaM
OmbITA OKA3aAHCb KaK pa3s paBHbIMH AAHHAM BOAH, TeOpe-
THUYECKH NpejcKasaHHbIM Ae Dpoiirem.

Amnanrornunbiii onbit nocrasuA B Auraun Jxopax [az-

'Auppakuudnuoil pemwéTkod HaspiBaoT coueranue (HAH
COBOKYNHOCTb) GOADBLIOr0 HHCAA MPENATCTBHH W OTBEPCTHH AAS DAEKTPO-
maruuTHbIX (B yacTHOCTH, cBeToBbIX ) BoAH. Ha naactuuke ¢ Takumu npensr-
CTBMAMH M HAGAIOZAIOT KapTHHbI audpakuuu. JAs PEHTreHOBCKMX BOAH
u MHkpouacTHU (3AEKTPOHOB) AMQPPAKUMOHHDIMM pElIETKAMH CAYKaT
KPHUCTAAADBl, MOAEKYADBI HAKOCTEH M rasos.



xerT Tomcon, coin suamenurtoro «Zlwu-Zxu». Ou npony-
CKaA DAEKTPOHBI GOABLIOH 3HEPTHH Yepes METAAAHUYECKYIO
(OABTY M MNOAYYMA MpeKpacHble H OueHb yGeJHTeAbHble
¢oTorpau AU pPaKLHH.

Paborbl Jssuccona u Tomcona, noaTsepauBIHe BOAHO-
BOH XapaKTep DAEKTPOHOB, POHU3BEAH Ha (PH3HKOB GOAbIIOE
BHeyaTAeHue. B koHle ABaAlaTHIX ro0B 060HM HCCAEZOBA-
TeAsiM 6bIAH mpucyxaenpl Ho6eresckue mpemumu.

Mo:zxkeT 6bITb, CTOUT OTMETHTD ellle pa3 NPeeMCTBEHHOCTD
nokorenuit. Ecau Jx. Jx. Tomcon B koHue aeBaTHazuaro-
ro Beka [AOKa3aA, YTO IAEKTPOH — YacCTHIA, TO €ro ChbIH
B XX Beke He MeHee YCNEINIHO JOKa3aA, YTO JAEKTPOH —
BoaHa. [loxaAyH, aTOT mpuMep kak HEAb3S Ay4ille HAAIO-
CTPHPYET AEHHHCKOE YTBEP:KAEHHE 06 HCTOPHYECKOM Xa-
paKkTepe HaWIMX 3HaHWH o crpoenun maTepun. Co BpemeHem
OHH MEHSIOTCS, OTKPbIBasl BCE HOBblE H HOBbIE CTOPOHbI MpPeJ-
meTa uccaeaoBaHHus. M ¢ kaxabiM rogoM, ¢ Kaz/abiM HOBbIM
OTKPBITHEM Hallle 3HaHHEe CTaHOBHTCS BCe TOYHEE H OAMKe
K HcTHMHHOMY mnonumanuio. Ho sgaxke Tako#t MareHbkuii
06bEKT, KaK AEKTPOH, OKa3blBAE€TCHA HEHCUEPNAeM [OTOMY,
YTO CBsI3aH CO BCeM GECKOHEYHbIM pa3HOO6pasueM MPUPOADI.

Ozno us npumencnuii
«9NEKTPOHHBIX BONH,
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VXA U3
MUHYC JIBYX PblBb...

B namm aHH 3AeKTpOHHDIE BOAHDI MOAYYHMAH BeCbMa LIH-
poKoe mnpakTHueckoe npumenenue. Hanpumep, B mukpo-
CKOITHH.

B aerctBe s 6bIA, MOMHIO, HEMPHSATHO NOpazseH, Koraa
y3HaAA, UTO ABa Aaxz€ CaMbIX CHAbHbIX MHKPOCKOINA, COCTaB-
A€eHHbIE BMECTE, He JaAyT MHE BO3MO2KHOCTH PacCMOTPETDb He
TOABKO CTPOEHHMsl aTOMa, HO Jake€ MOAEKYADI.

Bo3smoxHOCTH oOnTHYECKHX MHKPOCKONOB OKa3aAHCh,
yBbl, orpaHuueHHbiMH. Camblii MaAeHbKHH O06DBEKT, KOTO-
PbIH MO2KHO OBIAO B HHX Pa3rAsijeTb,He JOA2eH OGbITb Mo
CBOMM pasMepaM CPaBHHMM C AAHMHOH cBeToBoit Boanbl. M yx
TeM 6oree — ObITb MeHble ee.

JAuHDI :xe BOAH BHAMMOIO CBETa, KaK M3BECTHO, AeXkKaT
B npezaerax npumepno ot 750 g0 400 nanometpos (To ecTb
750-107° u 400-10"° metpa). Jarbie ymeHbaTb AAHHBI
BOAH HEAb3sl, H60 OHH CTaHYT HEBHAHMBI.

Jpyroe aero — arexkTpoHHble BoAHbl. Uem 60abwie cko-
POCTb AETSIUEro DAEKTPOHA, TEM MEHbLIE JAHHA €ro BOAHbI.
3HauuT, pasorHaB YaCTHUbl DAEKTPHUYECKHM TOAEM, MOKHO
B HX AyuYax yBHAETb OY€Hb MaAe€HbKHe O6GBEKTHI.

Ha takom npunuune u paboraloT coBpemeHHble IAEKT-
ponnble MHkpockonbl. Ha6rrogenus ¢ momowpio sTHx 3a-
Me4YaTeAbHbIX NMPHO6OPOB BO MHOTOM H3MEHHAH HALIH Npej-
CTaBA€HMSs O CTPOEHHH KaK HEKMBOH, TaK H :KUBOH MPHPOADI.

Chreayromein TeopeTHueckoil mobesoll Ha (POHTe aTOM-
HOH (PM3BHKH TeX AeT 6bIAO BBICTYNAEHHE AHTAHHCKOro (H-
suka [loas Aapuena Mopuca Jupaka. On noayuua sbic-
ee TexHHYeCKoe o6pasoBaHHe B DpHcToAbckoM yHHBepcH-
TeTe, MOCAE 4Yero CHeUHaAH3MPOBAACS [0 TEOPETHUECKOH
¢usuke B Kem6puaxe. ¥Ye toraa Jupak o6razar yamu-
BHTEAbHO ab6CTPAaKTHbIM YMOM H eille B YHHBEPCHTETE MO-
pax<aa OKPY?KAIOWHX AOTMKOH CBOHX paccy:KAeHHH.

Mpue Ha cTyszenueckodl ckambe HE pas JOBOAHUAOCH CAbI-
lIaTb OT CBOMX IMpENnoJaBaTeAed XPEeCTOMAaTHHHBIH pacckas
o cnocobe pemenus Jupakom ozHOH KOHKYpCHOH 3azauH.

YcroBue ee 6bia0 TakHUM: Tpu pbibaka, AOBHBLIHE PbIOY
HOubIO, 6bIAH 3aCTHUTHYTbl 6ypell H OCTaAMCb MNepexHAATb
ee 0 yTpa Ha He60AbLIOM OcTpoBke. | lepBbiil npocHyBmHiicsa
06HApy2kHA, YTO BETEP CTHX, M PEIIHA MOKHHYTb OCTPOB,
3a6pas TpeTb yroBa. OH pasgeAHA YAOB Ha TPH YAaCTH, Bbi-
KMHYA OZHY OCTaBLIYIOCS OT AeAex<a pbl6MHY B MOpe, B3SA
CBOIO 4YacTb M yexaa.

3aTem npocuyacs Bropod pbibak. He nogospesas, urto
OZMH M3 TOBapHIUeH y»Ke yexaa, OH TOKE pasJeAHA YAOB
ua Tpu yactu. M y Hero Toxe ocTarach oana AMmHAA pbiba,
KOTOpyl0 OH Bbl6pocMA B Mmope. M, 3a6pae csoio zoaro,
yexaA ZOMOH.

Touno Tak xe mocTymua u Tperuit pnribak. CkoAbko e
pbl6 MOHMaAH PbIGaKH BCero?



Cnycra HekoTOpoe BpeMsi KOHKYpPCHasi KOMHUCCHA TOAYYH-
Aa orBeT ctyaenTta Jlupaka — «muuyc aee pbi6bi». OTeer
6bIA 4MCTO (POPMAABHDIM, HO MPAaBHAbBHBIM.

He sTtux au orpuuaterpunix poi6 scomuua Jupak, no-
sHakoMuBwHch ¢ Teopueil [ eiisenbepra? Coszas camocTos-
TEAbHO MaTeMaTHUYECKHH anmapaT MaTPHL, OH YCIEUIHO MO-
Ka3aA COOTBETCTBHE MexKJy KBAaHTOBOM M KAACCHYECKOH Me-
xanukol. [locae uero npunsiaca sa ypaeuenue Illpeaunre-
pa, PEIIUB MPHBECTH €ro B COOTBETCTBHE C TEOPHEH OTHOCH-
TEAbHOCTH.

B pesyabrate ero pabot nosiBuauch ypasHenus Jupaxa,
KOTOpbIe TOYTH MAEaAbHO OMHCbIBAAH dAeKTpoH. M Toabko
OZMH HeAOCTaTOK 6bIA ¥y ero ypasHenuil. Henocratok, ot ko-
TOPOro €My HHKaK He YZaBaaocb H36aBHTbCs, — OKOHYa-
TeAbHOE pelleHHe Kasabld pas umero asa oteeta. Oaun
COOTBETCTBOBAA [OAOKHTEABHOMY, JAPYrOH — OTPHUATEAD-
HOMY 3HAUEHHSIM MOAHOH DHEPrHH DAEKTPOHA.

Ho wactupa c¢ orpumareabnoit moanoit sueprueit — gu-
3uueckas Heaenoctb. Beap Torza oma aoamua obrasaTb M
orpunateabnoil maccoit. [lpeacraBasieTe ce6e, uto TBOPH-
Aocb 6bl B MHpe, €CAH 6bl MOZOGHDBIE YACTHLbI CYLIECTBO-
BaAH?..

Oanako ckoabko HH 6uaca [upak, ypaBHeHHs ynopHO
naBaau apa pemenusi. M Torza on npearoxua cuuTaTh, UTO
SAEKTPOHbl C OTPHUATEADHOH TNOAHOH 3HeprHedl cyuiecT-
BywOT... DoAee Toro, mx Tak MHOro, YTO OHH 3aMOAHSIOT
BECb MHp, CO3ZaBas COAOWIHOH Henabalogaemblit gou. Hy,
CKa:keM, Kak B OKeaHe: pbl6bl BeJb He 3aMeYaloT BOAbI, B KO-
Topo#t kuBYT. | aK e Kak Mbl C BAMH HE 3aMedaeM BO3ZAY-
xa B KOMHAaTax...

Tenepp npeamoroxsum, YTO OZHOMY M3 3SAEKTPOHOB
3TOro (JoHa MNPHAETEBLIMH HEBEAOMO OTKYZa (POTOH HMAH
KBaHT YAEKTPOMArHHTHOTO H3AYYEHHs COOOIIHA YABOEHHYIO
MOAO2KMTEABHYIO DHEPTHIO.

[Touemy yasoeunyto? [lotomy uto oana ee mopuus aorx-
Ha TNOHTH Ha KOMIIEHCAllHI0O OTPHLATEAbHOH 3HEPTHH 3TOrO
AEKTPOHA, a BTOPasi MepeBeAeT ero B COCTOSHHE OGbIYHOro
aAeKTpoHa. B «cmaomHoM ¢oHe» AMPAKOBCKOro «OKeaHa»
nosiBUTCA «ablpka». [ [puuem sTa zblpka, BO BceM NPOTHBO-
MOAO2KHAsT 3AEKTPOHY C OTPHLATEADHOH MacCOH, AOAKHA
o6AajaTh BCEMH CBOMCTBAMH O6GBIYHOrO 3AEKTPOHA, B TOM
YHCAE NOAOKHTEABHOH 3HEPrHeH H MacCOH, HO C MOAOKH-
TeAbHbIM 3apAaoM... Hac oT yacy He Aerde, B3ZOXHYAHM (H-
3HKH NpPH TaKOM H3BECTHH: DAEKTPOHOB K€ C MNOAOKHTEAD-
HbIMH 3apsifaMH He 6biBaeT... Brnpouem, sauem Tak katero-
puuno? [ozx oT rosa @H3MKM cTaHOBHAHMCb Bce 6oaee
OCTOPO:KHbI B CBOUX yTBepasAeHHsAX. | louemy 6b1 He mpeamno-
AOHTb, YTO H [OAOXKHMTEADHBIH 3AEKTPOH CYILECTBYET, HO
NOKa He HaHZEeH...

[Hupoxuii ppoHT 6ypHOro HACTYNAEHHSA TEOPETHKOB Ha
npobaeMy CTPOEHHsI aToMa AaAeKo olepeiHA ombiT. B ray-
60KOM TBIAY OCTAaAMCb HEpEIUEHHblE BOMPOCHI, KAK HECAAB-
lMecsl TapHH30HbI KPEMocTed B MepHOZA O6IIero HacTymAe-
uus apmuu. Ho korga Takux «koTAoB» okasbiBaeTcs cAHMII-
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II. Aupax svicrynaer Ha

M excaynapoanoii xongepenyuu
8 Byaancwre 8 1977 z0ay

¢ pacckasom 06 ucropuu
€034aHUsl KBAHTOBOU
9NEKT PO AUHAMUKU.
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KOM MHOTO, BO3HHMKA€T ONAaCHOCTb NPOpPbIBa OKpy:xeHus. Mo-
2eT 6bIThb, 5Ta BOEHHAs AHAAOTHsl MIOMOKET YHTATEAIO TMpe-
CTaBUTb cebe MoAaoxseHHe B QU3HKe aToMa Hauyara 30-x ro-
ZOB M COTAACHTBCS C T€M, YTO HACTYNHAA MOPa IKCIIEPHMEH-
TOB, KOTOpble MO3BOAHAH 6bl XOTsA 6bl HEKOTOPbIE «KOTAbI»
AMKBHAHPOBATD.

PACCKA3BIBAIOT, umo ¢ m040061x aem [Jupar omauniaenmcs upe3esiuailol MOALAAUBOCHLLIO U 8000ULe
on na pedkocms ckpomnsti u muzuil weaosex. O0nancdvt Bop daxnce nocemosan, umo [Jupar gedem nacmoavko
yedunennorii 06pa3 wusnu ¢ Konenzazene, umo mnozue gusuru ne nodospeeaiom o ezo cyujecmeoganuu.
Ilpucymcemeosaswuii npu paszzosope [Juc. [nc. Tomcon ckazan: «Imo wanomunaem mue ucmopuio ¢ nonyza-
em, komopuli He xomea paszzoeapueams. Kozda nokynameas cman xanoeamuvcs na 3mo npodasyy, mom
omgemua: «Bot xomeau noaywumes 6oamyna, a & omdar ear mpicaumensns.

ITPO TO,

KAKR JHKEMC YEJIBUK
OTKPDbIJT HEMTPOH,
N EILE PO TO,

UYTO CTAJIO ACHO
OU3NKAM

IMOCJIE 9TOro
OTKPbITHA...

[locae crpemuTerbnoro poiska nayku B 1895—1919 ro-
Aax dKCmepUMEHTaAbHasl szepHast (GHU3HKAa HA BPeMsl 3aTOp-
MosHAa cBoH Ger. [lpuumna 6bira mpocroit. Jlaabmenmuii
NyTb U3yUYeHMs] CTPOEHHS] aTOMa MPHBEA K AAPY — KpoLled-
HOMY MOHOAHTHOMY 06pa30BaHHIO, CKPBITOMY 1OJ SAEKTPOH-
HbIMH OOOAOYKaMH.

(MDusuku 3HAAH, 4TO MMEHHO B HHUYTOXKHOM HO 06BbEMY
szpe 3aKAIOUEHa OCHOBHAs Macca aToMma. 3HaAH, UTO AAPO
sapsizeHo noroxkuteabno. M moxaayit, sce. ['opasao 60ab-
e 6bIAO TOrO, HEro HMKTO M3 HMX He 3HaA. e smaam, uro
NPEACTABASIA CO60H MOAOXKHTEABHBIH 3apsg B saape. Ecan
3TO 6bIAM MPOCTO MPOTOHBI, TO MOYEMY 2K€ ATOMHbIH Bec
BCEX DAEMEHTOB, HauMHasA CO BTOPOrO NO MOPSAKY TeAHs,
BJBOE, a TO H 6OAbLIE, IPEBOCXOAHA ATOMHBIH HOMEp, PaBHbIH
4HUCAy npoToHoB B szape? Uro yrsmeasro sagpo?

Ho xax sarasmytb BHyTpb aTomuo# cepauesunxu? Du-
3MKaM He yZaBaAOCb IOKa Jarke pasGHUTb sAPO HAa YaCTH,
4TO6bI 3aTeM 1O CAejaM, OCTaBAEHHBIM OCKOAKaMH Ha (pOTO-
NAACTHHKAaX, [ONbITATbCS ONPEAEAHTD, H3 YETO COCTOSIAO Ue-
aoe aapo. [Toka canmkoM cra60cHABHBIMH 6bIAH HCTOYHHKH
aAb(a-4acTHL, KOTOpbIE NMPHUMEHSIAH ydeHble aAsl 06CcTpeAa
aTtomoB. PaspymuTb TBepabiHIO sAzpa 3TH CHapAAbl GbIAH
e B coctosinuH. Jlasi pemnTeAbHOro M yazauHoro umtypma
Tpe6oBaroch apyroe opyxsue. Ho kakoe? Drtoro muxro He
3HaA.

B 1930 roay asa nemenkux gpusuxa, B. Bote u I'. Bekkep,
OO6AYUHAH aAb(a-yacTHLIAMH MOAOHHsI HEKOTOpblE AerkHe
aAeMeHTBI: 6epHAAHH, 60p, (rop... Heoxuganno ara cebs
HCCAeZOBaTeAH OGHapy:KHAH, 4YTO mOJ AeHcTBHeM 6Gombap-
AHPOBKH H3 3THX DAEMEHTOB BbIAETAIOT KAKHE-TO AYUH,
obAajalolIMe HEBHAAHHOH MPOHHKAIOWEH CNOCO6HOCTDIO.
Ayuu 3anpocTo NMPOXOAMAH uyepes camble TOACTblEe CTEHbI
Aa60paTOPHM H HE 3aMeYaAM CBHHLOBbIX mperpag. dro onu
cO60H MNpPejCTaBASIAH, HCCAEJOBATEAH MOHATb HE MOTAH.
(Dusuky pemHAH, 4TO CKOPEE BCErO 3TO HOBbIE DAEKTPOMAr-
HUTHblE BOAHBI C MaAOH AAHMHOH, TaK HasblBaeMble ramma-



Ayun. Tak oHM M 3anMcarHm B Aa60PaTOPHOM :KYypHAAe:
«Hab6atogarn ramMma-kBaHTbI GOADILIOH DHEPTHH».

B Hayke o6s3aTeAbHO Kassaoe OTKPbITHE MHOTOKPATHO
nposepsieTcs pasHbiMH yuenbiMu. Msayuenue, orkpbiToe Bo-
te u Dekkepom, saunrtepecosaro agoub Mapuu u Ilbepa
Kiopu — Hpen Kiopu u ee my:xa Mpeaepuxa tKorno.

B 1932 roay B Aeununrpaa na uma Jmutpus Croberb-
ublHa, 6yAyllero akazemHKa, NMpHIIAO nucbmo u3 [lapuuxa.
Ckob6eablbli ToAbKkO HezaBHO BepHYAcs M3 (Dpanuuu, rae
BO BpeMs CTaxKHPOBKH mnoapyxuica ¢ floaumo. Mpanuys-
ckuil pusuk nucar: «Mazam fKoano u s sanumaemcs onbi-
TaMH MO OMNpeJZeAeHHI0 NpHpoabl oTkpbiToro bore u DBek-
KEPOM SIBAEHHMA MPOHHKAIOUIETO M3AYYEHHS raMMa-yacTHL,
BbI3BaHHbIX 60M6aPAHPOBKOH AETKHX siZep aAba-yacTHUA-
mMH. Mbl NMPHUIIAH K HOBBIM HMHTEPECHBIM pe3YAbTaTaM...».

Ja! Mpanuysckue PUBHKH TOe TMPUHAAHU HOBOE HUBAY-
yeHHe 3a ramMma-AyuH 60Abmol unTeHcuBHocTH. OHU Tak
H JOAOXHAHM O pe3yAbTaTax CBOHX HabAIOZEeHHH Ha 3aceia-
uuu AkajzeMHH Hayk.

IT0 coobueHue upesBblualHO 3aMHTepecoBaro Jlkem-
ca Yeasuka — yuenuka u cotpyanuka Peseppopaa, koTo-
poiii paborar B Kem6puaxe. Ou Tyt e mocraBua cepuro
onbITOB, NepenposepHA pesyAbTatbl Hoamno-Kropu, nosto-
PHUA HX H...

[Ipomenr Bcero mecsau nocae cooblieHHs (GPAHIY3CKHX
(pU3HKOB, Kak B aHTrAHMickom xypHare «[lpupoga» nossu-
Aach KOPOTKas 3aMeTKa, He JOCTaBHBLIAs HHUKAKOro yJo-
BOAbcTBHA napuasaHam. Yeapuk nucar: «Msayuenue co-
CTOMT M3 4YaCTHL, KOTOpble HMEIOT Maccy, paBHYIO Macce
NPOTOHA, HO HEe MMEIOT 3apsAAar.

Tak Jxemc Yeasuk oTkpbia HEHTPOH — yacTHUY, AaBHO
npeackasannyio Pesepdopaom M cTOAb HEO6X0AUMYIO (H-
sukaM. Ele He 3azep:HBaAM HH 3AEKTPHUECKHE MOAS ATOM-
HBIX siZlep, HH DAEKTPOHHble 060A0uKM aTomoB. Heiitparb-

Hpen u @pegepux
Koauo-Kropu

8 aaboparopuu ITapuxckozo
yHusepcurera.
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4. Yeasux —
yucnux Pesepgopaa,
OTKpblBWUIl HeliTPOH.

Hble 4aCcTHLbI MOTAH KyJa 3ddeKkTHBHee oO6CTpeAHBATDb sjpa
atomos. Kpome Toro, 6Aarosaaps HeHTPOHAM COMIAMCD Tenmepb
BCE pacueTbl aTOMHbIX BECOB XHMHUeCKHX dreMeHTOB. |loTo-
MY UYTO MMEHHO 3TH HEHTPAAbHbIE DAEKTPHUUYECKHE YACTHILbI
yTskeAsian sgpa. Boobue ¢ nosBAeHHeM HEHTPOHOB A#H3Hb
B aTOMHOH (PM3HKE AOA2HA 6blAa CTaTb 3HAYHTEADHO Bece-
Aee. Bor Toabko ysuaTb 6bl, uTo co60H 3Ta HOBasi HEHTPaAb-
Has uYacTHUA TpPeACTaBAseT. SIBAsieTcs AM oHa (yHaaMeH-
TaAbHOH, OCHOBHOH YacCTHUEH, TAKOH K€, KAK MOAOKHTEABHO
3apsKEHHbIH NPOTOH M OTPHUATEAbHbIH DAEKTPOH, HAH
HEeHTPOH — 3TO MPOTOH H BAEKTPOH, KCAMIIIHECH» BMECTE?
A moxxeT 6bITb, HA060POT: DAEKTPOH M HEHTPOH — QyHAA-
MEHTAAbHblE YaCTHLbl, @& NPOTOH — TOT :k€ HEHTPOH, HO
MNOAYUYHBUIMH MOYEMY-TO MOAOZHTEAbHDbIH 3apsa?..

Cnopos mo stomy noeosy 6bIAO HeMaAO. Y BEAHUHBATb
KOAMYECTBO (PYHZAMEHTAAbHbIX uYacTHL He xoTerocb. Ho
B KOHILle KOHLOB Bce-Taku npuirocb. Ckpens cepaue ¢pusu-
KH BbIHY?KJEHbl 6bIAH COTAACHTDbCS, YTO CyLIECTBYIOT HE ABE,
a TpH PyHAAMEHTaAbHblEe YaCTHLbI B MHKPOMHpE: DAEKTPOH,
nporon u Helitpon. [la emwe He crezoBaro 3a6biBaThb H ueT-
BEPTYIO — (POTOH...

B Tom e 1932 roay mouTH osHOBpEMEHHO M He3aBHCH-
Mo apyr oT apyra cosetckud gusuk JAmurpuit Msanenko u
Bepuep [eitzen6epr B I'epmannu npearoxuru u paspabo-
TaAH MOZEAb aTOMHOTO 5pa, COCTOSILEr0 U3 MPOTOHOB H
HEHUTPOHOB.

Tenepp Bce kak 6yaTO BCTAAO HAa CBOM MeCTa H MOJAEAD
aToMa OKa3aAach He TOAbKO NMpPeJeAbHO AOTHYHOH H MPOCTOH,
ona crara ussamuoit. Cyaure camu. fapo, B koTopom co-
aepxutca Z nporowo u N wueiitponos. O6iee naspanue
4aCTHI, COCTABASIONMX ATOMHOE SIAPO, — HYKAOHbBI, 4TO
sHauuT — agepuble. Fx obmee uncao paBHO aToMHOMY Becy
arementa Z+N=A. Takum o6pasom A — maccosoe uuc-
A0 aToMa.

Bokpyr siapa — saektponbl. Hucro srektponos B Tou-
HocTH paBHO 3apaay azapa (Z) u onpeaersieT mopsAKOBbIH
HOMEp aToMa M DAEMEHTAa B mepuUoaHueckoll cHcreme Men-
aeAeeBa.

Ouenb ussmHo Bce noayuurocb. (Ousuku moram Top-
KECTBOBATb MO6GEAY, HACAAMKAASICh CO3HAHHUEM, YTO TEMEPb
OHH TOYHO BHAIOT, KAK BBIFASIAMT aTOM. lak 6bl OHO U 6bIAO,
He umeit Martb-Ilpuposa exuauneiimero xapakTepa U 3opko-
ro raasa. OHa BHUMaTEeABHO CA€ZHT 3a TeM, YTOObI (PHIUKU
HE yCHOKaHMBAAHCb H He HAYHHAAM CAMIIKOM MHOrO BOO6pa-
xKaTb.

B 1932 roay Kapa Amnaepcon us Karugopuuiickoro
TEXHOAOTHYECKOrO HHCTHTYTa BaHHMAACS HCCAEJOBaHHEM
kocmuueckux Ayueil. On HabArogan TpaekTOpHH 4YacTHI
B Kamepe Buabcona. MaruutHoe noae sakpyuuBaro caeabl
[POAETAIOWIMX FOCTEH B TOYHOM COOTBETCTBHH C HX 3apAA0OM
u sneprueil. Bce mao xopomo. Ml Bapyr cpeau caesos orpu-
LATEABHBIX YAaCTHL — DAEKTPOHOB, MOCAYIIHO 3aBOPaYUBaIO-
IWHX B OAHY CTOPOHY, AHAepcoH O6HApYKHA TOYHO TaKHe
e cAeibl, HO 3aBOPAYMBAIOLIHE B IPOTHBOMOAOMKHOM Ha-



NpaBAEHHH... 10 eCTb CA€Abl «IAEKTPOHOB» C MOAOMKHTEAD-
HbIM 3apsa0M?..

Mo:xHo cebe mnpeacTaBUTb BOCTOPT MEPBOOTKPHIBATEAMN.
On He npocTo 06Hapy<HA HOBble YaCTHIbI, HO OTKPBIA MO-
AOKHTEADHDIE 3AEKTPOHBI, HAH MO3HUTPOHDbI, TEOPETHUECKH
npejcKasaHHble AHTAHHCKHM (u3HKOM-TeopeTHkoM [lorem
Jupakom Bcero uetbipe roza Hasaa! Moxkuno A MeuTaTb
o 6oabweit yaaue? Ouna sHameHOBaAa HacTOAIMHA TPUYME
TEOPETHYECKOH (HU3HMKH, MOATBEPAHUB MPABHABHOCTb U 060C-
HOBaHHOCTb BbIZBHHYTbIX TEOPHH.

Kak u npeackasniBara Teopus Jupaka, nmosutpoubl 06-
AQJaAH CHOCOGHOCTBIO POMKAATBCSA BAPYr H TaKkKe BAPYT
ymupathb... [Ipuuem porxagarucb oHM, Kak MPaBHAO, TOABKO
B nape c arekTponom. Hanpumep, Brerar B kamepy Bunab-
COHa HEBHAHMbBIH, HO JOBOABHO HEPrHYHbIH raMMa-KBaHT,
H no:aAyHcTa — pokZaracb B TYMaHHOH aTMmocgepe Ka-
Mepbl KOpoTeHbKass BHAOuka cAezoB. [loa aeiicTBuem Mar-
HHTHOTO TIOASI OAHH CA€J 3aBOPayHBaA HaNpaBo, APYroH Ha-
AeBO. 3HauHT, OAMH MPUHAZAENHAA OTPHUIATEABHOMY DAEKT-
POHY, Apyroil — noaoxuterbHomy mnosutpony. Cymwecrso-
BaA M O6paTHbIH MpoLecc: BCTPEYAAMCb SAEKTPOH C TMO3MT-
POHOM H TYT k€ MPEBPAILAAMCh BO BCHDBIIIKY CBETa — aH-
HHUTHAMPOBAaAH.

OTH npeBpalleHHs] 3aCTAaBHAH (QH3MKOB TrAy60KO 3aay-
MaTbca. «A uTo xe Takoe aremenTapHas uyactuua? Hasbri-
BaTb €€ HEM3MEHHbIM «KHPMHUYHKOM Bcerennoil» craro kak-
To He oueHb yao6Ho. Kakoil ke 3TO KHPNHUMK, €CAH OH
TO MOSIBAAACA B Mape C AHTHKHPMHYMKOM, TO HCYe3aA, Mpe-
BpallaAcs B JApPYrHe BH/Abl «CTPOUTEAbHbIX MaTEPHAAOB»?

Ckopo BO3HHK M ellle OAMH KaBep3HbIl Bompoc. «Xopo-
1110, — TOBOPUAHM (PU3HKH-CKENTHKH, — Mbl TOTOBbI BEpPHTD,
YTO sizpa aTOMOB COCTOST M3 TNPOTOHOB H HEHTPOHOB, YTO
3TO MPOYHbIE COOPYKEHHUS, Pa3AOMaTb KOTOPblE MO2HO
TOABKO 3HEPrHYHOH 6G0oM6apAUPOBKOH MHKPOCHAPSAAMH.
Ho nouemy uykaoubt Boo6ie sep:xatcs B sape? Beab oau-
HAKOBble 3apsAJbl JOAZKHBI OTTaAKHBaTbcA... A Ha MaAbix
PacCTOSIHUAX, HAa KOTOPbIX HAXOAATCA MPOTOHBI B AAPax, CH-
Abl DAEKTPHUYECKOTO OTTAAKHMBaHHS JOAXKHbI 6bITb BecbMa
3HAUYHUTEAbHbIMH». | akuM 06pa30M, M0 BCEM CYILECTBYIOLIHM
3aKOHAM MOAYYaAOCh, YTO YACTHIbI JOAHBI OBIAM HE CAH-
BaTbCA B MPOYHbIE 54pa, 3 PABAETATbCA B pa3sHble CTOPOHBDI.
Kak »xe npu 3ToM 06DbACHUTD yCTOHYHBOCTD aTOMOB, MOAe-
KYA, BCEro BelleCTBa H BOOGILE JOATOBEYHOCTb BCETO MaTe-
PHAABHOTO MHpA?

CHoBa Mbl MPHIIAH K BONPOCY 06 YyCTOHYHBOCTH, TOABKO
Ha 3TOT pas C APYroi cTOpoHbl. A B ueM, CO6CTBEHHO rOBO-
pA, TPYAHOCTb pellleHHs DTOH 3azauM?

aBaiiTe HauHeM H3zaAeKa, ¢ 3ajaud 06 YCTOHUHBOCTH
CoaneuHoit cuctembl. 3anumanrca eio eme Hproton. Ypas-
HEHHS KAACCHYeCKOH MEXaHHKH JaBaAH €My MOAHOe pelie-
HHe JAS JABYX B3aHMHO MPUTATHBAIOWIMX APYT APYyra TEA.
A yxe AAs Tpex TeA MOAHOE pellleHHe 3ajadyd 06 YCAOBH-
AX MX YCTOHUYMBOCTH HeBeposTHO TpyAHo. [logo6uble 3aza-
YH M CerojiHsi PeIllaloT C MMOMOLIbI0 BEAHKOAENHbIX METOJOB

n

Aapo aroma, caomennoe us
HEUTPOHOB U NPOTOHOS.
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T puymep maremaruxal

npubansennpix pemennil. Y1 kak nokasbiBaroT Ham ycnexu
KOCMOHABTHKH, PELIAlOT BHOAHE YCNEIIHO jarse AAS 3HA4U-
TEADHO GOABLIETO KOAMYECTBA TEA, UEM TPH...

Taxk xe kak KraccHueckash MeXaHHKa paspemlHAa C I1O-
MOILbIO NPUOAHKEHHBIX METOJOB NPOGAEMY YCTOHYHBOCTH
Coaneunoit cucrembl, BOAHOBasS HAM KBaHTOBas MeXaHHKa
AOAKHA 6bIA2 PA3PEMINTb NMPOBGAEMY YCTOHUHMBOCTH aTOMOB
H MOAEKYA.

[Toanoe pemenune aas atoma Bogopoaa (aBa Tera: mpo-
TOH U DAEKTPOH) HAIIAH JOBOABHO 6bICTPO M 6e3 0co60ro
Tpyaa. 51 yxe 06 sToM pacckasbiBaA. | pyAHOCTH BOBHHKAH,
KOrZa KOAHYECTBO YaCTHY, Y4aCTBYIOLIHX B COBMECTHOM JBH-
MMEHHH, YBEAHUHAOCD.

B 1927 roay B. I'eiitaep u E. Konaon npumenuan soiso-
Abl KBaHTOBOH MEXaHMKH JAAsl pacueTa XMMHUECKOH CBs3H
MOAEKYAbl BOAOPOAA, COCTOSLLEH M3 ABYX NMPOTOHOB U ABYX
DAEKTPOHOB, U MOAYYHAH NPHOAMKEHHOE pelleHHe 3ajadqH.
Oun nokasaad, 4TO 4acTHUbl 06Pa3yIOT YCTOHUHBYIO CH-
CTeMy, BbIYHCAHAHM DHEPTHIO MOAEKYAbI H PACCTOSHHS Mex-
Ay mpoToHaMH. PesyAbTaTbl pacyeToB YAOBAETBOPHTEABLHO,
C HEGOADBIIMMH PACXOKAEHHAMH, COBNAZAAU C JAAHHBIMH 3K-
cnepuMeHTa. JTO 6bIAO CEPbE3HBIM JOCTH2<eHHMeM. |emepb
MOKHO 6bIAO BHOBb MOAYMAaTb O MPHPOJE XHMMHYECKOH CBs-
3H U XHMHYECKHX CHA.

B koHUe KOHLOB yueHble NPHINAH K TaKOMYy BbIBOZY:
€CAM DAEKTPOHDbI, MpHHAaAAeKallHe ABYM Pas3HbIM aToMam,
CTaHOBATCA NPH HX COEAMHEHHWH O6GLIMMH, HX MAOTHOCTb
B MPOCTPAHCTBE MEXKAY AAPAMH YBEAMYHMBAeTCs, a MOAHAs
SHEPrHsl CHCTEMbl NPH STOM YMEHbIUAETCHA, TOTAA MOXKHO
CYMTaTb, YTO ATOMbl BCTYMHAH B XMMHYECKYIO CBs3b.

Cuabl e, KOTOpbIE NMPHUBOAAT HX K XHMHUYECKOH CBs3H
U yZAepaKHBAIOT APYT BO3AE APYyra, UMEIOT 3DAEKTPHUECKOEe
NPOUCXOMKAEHHE.

[Iatb Aet cnycts Ty ke camylo 3ajauy, MOCAe Tpex AeT
H3HYPHUTEADHOH BBIYMCAHTEAbHOH pab6oTbl, pemnrn Jxemc
u Kyanax. Hlx morekyra Bogoposa naxoanrach yxe noutu
B NMOAHOM COOTBETCTBHM C ONbITHBIMH AaHHBIMH.

3HauuT, MOKHO, NOAB3YSCb NPUOAHNEHHbIMH METOJA-
mu peuwennsi ypasHenus Lllpeanurepa, paccuutpisath aTom-
Hble 1 MOAEKYASIpHbIE CTPYKTYpPbl

Moxxno! Drta pabora ouenbp Tpyaoemka. Ho ceiiuac ee
NPOU3BOAAT BAEKTPOHHDIE BbIUUCAHTEAbHbIe Mamuubl. Ogun
U3 HauboAee YAAUHBIX METOAOB PACUETAa MPEAAOHHAH aH-
rauiickuil pusuk XapTpu U coserckuil pusuk MDok.

Bbira coszana ewie ogHa HOBasi OTpacAb HayKH — KBaH-
TOBasi XHMHsl, Pa3sfeA TEOPETHUYECKOH XHMHH, MNOCBSILIEH-
HbIil H3YYEHHIO XMMHYECKOH CBA3H MOAEKYA, HX CTPOEHHs H
onpeAeAeHHs] MX XMMHUYECKHX M (M3UYECKHX CBOHMCTB C MO-
MOLIbIO TNPeJACTABAEHHH M METOJOB KBAHTOBOH MeXaHHKH.

A B 1928 roay ¢usuk I'. A. ['amos Brnepsble npumeHHA
KBAaHTOBYIO MeXaHUKY H B silepHOH (pU3HKe, OODBSACHHUB C ee
nomowblo MexaHusMm aibda-pacnaza. CrnpaBegAuBocTb 3a-
KOHOB KBaHTOBOH MEXaHHMKH C Kax<AblM roAoM H C KaxszoH
HOBO#l PaboTOil CTaHOBHAACb BCE OYEBHJHEE.



B TpuauaTbie roabl HEOMHMAAHHO AAS 3apy6ercHBIX yue-
HbIX Ha MHPOBYIO HAYYHYIO apEHY NMOAHAAACh COBETCKAs (M-
suka. [ AaBHbIM ee nentpom 6biA Toraa Aenunrpaz, rae pa-
6orar akazemux A6pam Megoposuu Modppe (1880—1960).

C umenem Hodde cBsasana ueras anoxa coserTckod Hay-
ku. B 1902 roay on oxonuua [letep6yprckuii Texnororuue-
CKMH MHCTHTYT M TNOAYYHA auniom HHxeHepa. Oanako
YHCTO NpaKTHYeCKas AEATEAbHOCTb HE NPUBAEKaAa BbIOy-
ckuuka. On meutar o nayunoil pa6orte. Ho B Te roapl nyts
B HayKy A€xaA TOAbKO Uepes YHHBepCHTeT. A aBepH yHH-
BEPCUTETA AAA I/qu)cpe 6bIAH 3aKPDbIThI. On POAHACA B Ma-
A€HbKOM TNpOBHHIHAaAbHOM ropoake Pomubl [loaTaBckoi
ry6epHHH M OKOHYHMA peaibHoe yuHAHme. A zas nocryn-
A€HHs B YHHMBEPCHTET TPe6GOBAaACA aTTECTAT KAACCHUECKOH
rMMHa3HH. Hpuumoct» I/qu)q)e M0 OKOHYAaHHH HHCTHTY-
Ta exaTb B MIoHXeH, rae OH MOCTyMaeT B yHUBEPCHTET H OA-
HOBPEMEHHO B Aa60PaTOPHIO AYYILEro dKCIEePHMEHTATOPA TO-
ro BpemenH Pentrena. A6pam Mexoposuu coscem He 6bIA
noxox Ha cBoero meda. PeHTren — OCTOPOMHDBIA CKENTHK,
TOHKHH BKCHEPHMEHTATOpP, HACTOALLWH HEMELUKHMH YydeHbIH
BpeMeH KkAaaccuueckod ¢usuku. Hodde — 6oree uem Ha
YeTBEPTb BEKA MOAOXKE YUHTEAs, OGbIA BECb B CETOAHSLIHEM
IHe HayKH, BeCb B ABHMEHHH, C HEHCTPEOUMDbIM 2KEAAHHEM
Be3Je YCNeTb, BCE Y3HATb M, MO BOBMOXNHOCTH, CaMOMY
BAE3Tb BO BCE HHTEpECHbIE JeAa cpasy...

B cBoux Bocnomunanusx o Penrrene Moppe pacckasbi-
BaeT, KaK OJHAaxKJbl, 3aHHUMAascb HCCAEJOBAHHEM CBOHCTB

IJIABA
NECATAA

MEYTATEJIb
HOBOI'O THUITA
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Paspewenue kongauxra
MEHAY YUCHUKOM U YUUTCACM.

KBaplia, OH BOCHOAb30BAACH PEHTIEHOBCKHMH AY4aMH AAs
HU3MEHEHHs YCAOBUH 3kcnmepumenta. PesyabTaTbl 6bIAH
CTOAb HEOXKMZAHHBI U MHTEPECHDBI, YTO OH TYT 25€ MOCMELIHA
COOOLIHTb O HHUX YUYHUTEAIO. KakoBo e 6b1a0 ero yausaenue,
KOrza B OTBET OH NMOAYYHA CTporoe BHymenue: «f1 xay ot
BacC COAMZHOH HayuyHOH pabOTbI, a HE CEHCALIMOHHBIX OTKPbI-
THil». PenTren He ckpbiBaA CBOEH aHTHMATHH K IOCMELIHbIM
onbiTaM UM HenposepeHHbiM BbiBogaM. OH cuuTaA, YTO MOAO-
AOMY y4yeHOMY BooOlle He cAeAyeT HauHHATb CBOIO paboTy
C U3YyYeHHs «MOZAHBIX» BOMPOCOB, €llle HE MOAYYHBIIHX CBOE-
ro KAacCHYeCKOro O6bsICHEHHSI.

Me:xay yuuTereM H YUEHHKOM BO3HHMK «OCTPbIH KOH-
¢aukt». Ho macroituusocts Modde, ero ymenue y6exaatn
onnonenta nobeauau. Y paspemenue npoaorxats onbiThl
6bIAO TOAYUYEHO.

B creayromuii pas on ve cnemua. O6cTosTerbHo npoae-
MOHCTPHPOBAA PE3YABTATHI ONbITOB YUHTEAID U 3aHHTEPECO-
BaA TOrO HACTOABKO, YTO TMOTOM MHOrO BpeMeHH paboTar
Haj peumieHHeM npobaeMbl coBMecTHO ¢ PenTreHoMm.

A6pam (DegopoBry BbiHEC M3 3TOrO UHIMJAEHTA TOXE He-
maabiii ypok. M co Bpemenem y Hero Bbipa6oTarach Takas
CMocO6HOCTb MFTHOBEHHO CXBATbIBATb CYTb U YMEHHE HaCTOADb-
KO 06pa3HO H ZOXOA4YHBO OODBACHATb ee A06oMy cobeceaHH-
Ky, 4TO 3TO He pa3 B 6yjyuieM nmoMorairo emy B pabore H
O6ILEHHH C AIOJbMH pasHbIX HaYYHbIX FOPH3OHTOB.

B 1905 roay HMopde sakonunr Mionxenckuii ynusepcu-
TET U OTKA3aACs OT PeAAOKEHHA OCTATbCSA B HEM MPENOojaBa-
teaem. OH BepHYACSA Ha POAMHY, KOTOpAs MPEAAONKHAA eMY
B TO BpeMs TOAbKO AOAKHOCTb CTaplliero AabopaHTa Ha Ka-
(peape ¢usuku [lorntexnuueckoro wuncrutyra. 4Yrto k%,
Hoppe corracuacs. On npuctynua k pabore u cpasy ke
C YBAeUeHHEM BKAIOUHACS B KPYT HOBbIX Hjeil, KOTOpble 3a-
HHUMaAH YMbl (PH3HKOB.

[NpaBaa, sanMMaeMas AOAKHOCTb OTHIOAb HE MOMOTaAa
emy B atom aere. Ckopee cayxura nomexoit. A npoasHxe-
HHe B HayKe, KaK H M0 CAY?KEGHOH AeCTHHIE, 1O PEBOAIOLHU
6bIAO BO3MO?KHO AHMIIb IIPH YCAOBHH YCIEITHOH 3alUTbI AHC-
ceprauuu. Jlas aToro cAesoBaro cHayara caaTb IK3AMEH IO
THFaHTCKOMY YHHBEPCHTETCKOMY Kypcy MAaTeMAaTHKH, 4TO
CAY2HAO HEMAaAbIM TOPMO30OM B Te FOAbl AAsl MHOTHX CTpe-
MHBLIMXCA B HayKy MoAoabix Atozeit. [lo6ansaacs atoro ak-
samena u HModpge. Ho B konue konuos, npeogorer ator
6apbep, OH BAUIMTHA AMCCEPTALHIO HA 3BaHHE CHayaAa Ma-
rHCTpa, a ABa roja COycTsi M AOKTOpa HayK.

HMmenno B aTu rogbl us Morozoro yueHoro BblpabaTbl-
BAACSA KPYNHbIH (DUSHK C HOBbIM, OYEHb COBPEMEHHDBIM CTH-
Arem paborbl. [lo cBoemy TemmepamenTy, mo ymeHuio momy-
ASIDHO OGbSACHATD CAO2SHblE BOMPOCHI, MO CKAOHHOCTH K IIH-
POKHMM OPraHM3alLUOHHBIM MEPOMPUATHAM U YMEHHIO HAXO-
autb Arozeii, A6pam (DegopoBuu ckopo 3aHAA BHAHOE Me-
CTO B OTEYEeCTBEHHOH (H3HKe.

B 1916 roay on opranusosaa B [lerporpaze B [loanTex-
HHYECKOM HMHCTHTYTe HeGOAbLIOH CeMHHap, B KOTOPbIH BO-
wAH Moroasie gusuku: [1. A. Kanupa, . M. Mpeuxenn,



H. H. Cemenos, Il. M. Aykupckuii. Cerogua ux nmena
sHaetr Becb MHp. A TOraa UM NPHXOAMAOCH YACTO 3aHH-
MaTbCsl B TAKHX YCAOBHSX, YTO TOABKO MOAOZOCTb H IpPH-
PO2K/IEHHOE YYBCTBO IOMOPA, KOTOPOE GbIAO CHABHO PA3BHTO
KaK Y Y4aCTHHKOB CEMHHapa, Tak H y PYKOBOAHTEAS, CACAAO
OT KaTacTpo@hl.

PemnTeADHO M3MEHHAHCD YCAOBHA AASl PAa3BUTHA HAYKH
B Haume# cTpane nocae nobeapt Beaukoit Oxkrabpbckoit co-
uuarucTHueckoil peportouun. CoBeTckoe mNpaBHTEABCTBO
cpasy ke B3AAO0 Kypc Ha 6bicTpoe pasBuTHe HaykH. M, me-
CMOTPs Ha rpax<AaHCKYI0O BOHHY, Ha Paspyxy, XOA0J H ro-
roa, B Ilerporpase u B Mockee cosaaroTcsi HeckoAbko Ha-
Y4HO-HCCAEA0BAaTEABCKHX HHCTHTYTOB MO Pa3HbIM pa3jAeram
€CTeCTBOSHAHUSA.

B Takoil o6cranoBke opranusatopckuit Tarant Hodde
6bIA KaK HeAb3sl 60Aee KcTaTH. B cuAy cBoero «nH:xenepHo-
ro» o6pasoBaHHA OH BCerja CTPEMHACA K COAMKEHHIO «4YH-
CTOH HayKH» C HY»KAAMH TEXHHKH, MEAMUHHbI H JPYTHX BH-
noB uyeroBeueckod npaktHkH. OH yke 2aBHO BbIHaWIMBaA
HJEeH pa3BePTbIBAHHS ILIHPOKOro (ppoHTAa (PH3HUYECKHX HC-
CAe0BaHMH, KOTOpble MOMOTAH 6bl CAeAaTb (PUSHKY Hayd-
HOH 6a30H 6yAYyILEH TEXHHUKH.

Ero uzenm ne TOABKO CcOOTBETCTBOBaAM TMOTPEGHOCTAM
HOBOTO TOCA€PEBOAIOLMOHHOrO O61IECTBA, HO M COBMAAaAH
c HayyHO-TexHHueckoil nporpammoi, npuustoit Coserckum
NpaBHTEABCTBOM B camble mepsble roabl CoBeTckoil BAacTH.

B 1918 roay no unuuuatuse A. M. Moppe u M. M. He-
menoBa B [leTporpage 6bia coszan Mucturyr pentrenonro-
rHH M PaZHOAOTHH, B KOTOPBIH MPHUIUAH HA pabOTy MHOrHe
KpYIMHEHIIHE YyuyeHble.

O 6ypHOM pasBHUTHH HAayYKH TOrO NEPUOJA TFOBOPHUT XO-
Ts 6bl TOT AKT, YTO OYEHb CKOPO OMTHUYECKHH OTAEA MHCTH-
tyta, um pykoeoaur /. C. PoxaecTBenckuii, BblaeAnAcs
B CaMOCTOSITEAbHYIO €JHHHUY M TpeBpaTHAcs B | ocyaap-
CTBEHHbIH ONTHYECKHH HHCTHTYT, TPYyZAbl KOTOPOrO CEroj-
HA M3BeCTHbl BO BceM MHpe... Paguesblil oTaen u paague-
Basi Aab60paTOpPHs MPEBPATHAHUCH TOA PYKOBOACTBOM TaKHX
ussecTHblx yuenbix, kak B. V. Bepnaackuit u B. I'. Xao-
nun, B Pagnesbiii unctutyr Akazemun nayk. A @usmuko-
TexHHYecKHHl OTZeA, koTopbiM pykooaur A. M. HModdpe,
ctar J\eHHHrpazCKHM (PH3HKO-TEXHHYECKHM HHCTHTYTOM —
alma mater coBeTckOH (pH3HKH.
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Hemenos Muxaun Heaesuu (1880—1950) — cosemcruii epav, 3acayxcennorii deameas nayru PCHCP.
Oxonuue 6 1904 200y Bepaunckuii ynueepcumem, paboman ¢ llemepbypze ¢ xupypzuneckoil kaunure
wenckozo meduyunckozo uncmumyma. B 1918 z0dy ywacmeosar 6 opzanusayuu Hucmumyma penmceno-

aozun u paduoaozuu, dUpeKmopom Komopozo 0bin HAZHAYEH.

C 1930 200a M. H. Hemeroe odnospemenrno npogeccop Boenno-meduyuncroii arademuu.

Ocroenvie mpydst noceaujenst eonpocem Eaunuweckol penmeenoaozuu. M. H. Hemenos nepevin
npumenua memod YcaoeHuLX pegaercoé 04 U3yueHUs 6030€liCcMEUs PCHIMZCHOGCKUY AYtell Ha KOpY 20-

1081020 Mo32a .

! Bu6anorpagHuecknii cAOBapb aesATeAH €CTECTBOZHAHMA M TEXHH-

KH. M «BCS», 1958
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OUSTEX — C camoro Hauara B (DH3HMKO-TEXHHYECKOM HHCTHTYTe
COBETCHKAA HIKOJIA y Hod e sapaborar nayunniii cemunap. OnbiT opranusauuu
OU3NKOB y pykoBoauTteas 6bia. B pa6oTe cemunapa npuuumanra yua-

CTHe BCsl HaAY4Hash MOAOZexb MHcTUTyTa. Kpome Toro, 6aa-
rogapsa MexAyHapoJAHOMY aBTOPHTETY I/qu)q)e, y4yacTHHKa-
MM H TOCTSIMH CeMHHapa GbIAM IMOYTH BCE KpyMHeHIUHe (H-
3HKH MHpPA, KaK TEOPETHKH, TaK H 3KCIIEPHMEHTATOPDI.

Foctn us-3a py6exa He CKpPbIBAAM CBOEro YZAHMBAEHHS
TEM, YTO B YCAOBHSX, MAaAONPHTOAHBIX Jaxe AAS MPOCTOH,
HEMYAPEHOH :KHM3HM, 34eCb KHIEAH CTPACTH Ha CaMOM Bbl-
COKOM HAaY4YHOM YPOBHE€, BIOAHE€ CPABHHMOM C AYYIIHMH
€BPOMNEHCKUMH MIKOAAMH.

PACCKA3BIBAIOT, umo moaodexcu ne eécezda Gvira enoame acna mema dokaada u camo evicmynac-
Hue, ocobenno Kozda 6 zocmaxr Obia WHOCMD iy wi. Ho Hogbghe 30prko caedun 3a nacmpoenuem
aydumopuu. B maxux cayuanx on no oxonuanuu 0okaada nodHUMAACA CO C60E20 MeCMa U KOPOMEO Pe3loMl-
posaxs ckasannoe. llpuues pesomuposar mar, wmo cmarHoBUAUCL NOHAMHKLL U 2AAGHAL CYMYb UIA0ICCHHOZO,
u cropmusle uau npocmo Hauboaee npumenamesbHsle CMOPOHbL 00HeHHOU padomut.

O6biuno cpasy e nocae esicmynaenus «nans: Hogffer nawunanoce mueetimee obcymcdenue u cnopot,
6 Komopbir Ha p LT npasar npurumaiu ywacmue u ybeaennvle cedunamu xopugeu u cogcem 3eaeiwie,
camsie moaodvie ywacmuuru cemunapa. Tabeav o panzar ommensaacs.

Kozda epemsn, omeedennoe na cnopui, 3arKanuueanocy, obcyxmdenue nepernocuaocs ¢ aabopammopuu.
Tarum obpaszom ckopo Hosas zunome3a, HO60e NPeONOAOHEHIE WAL 20M0BAL MEOPUR CINAHOBUAAC, OCMOsL-
nuem eécezo koaaexmuga. llonammo, ¥mo 6 marKux Ycao6uAT HAYUHLUL NOMEHYUAL UHCIMHUMYINAG POC KAK
Ha dpoxcucar.

Uepes HekoTOpoe BpeMs HAHX (PH3HKOB CTaAHM MPHrAa-
mwaTh K cebe ynusepcutetnl Epponsl 1 Amepuxu. Craru 3a-
BASbIBATbCA H KPEMHYTb JAPYKECTBEHHblE Hay4Hble OTHOLIE-
HHSl y2Ke Ha YpOBHE HOBOTO MOKOAEHHSI.

Taxk:xe no nuuuuaruse Modge rpynna moroapix pusHkos
OTnpaBHAACh B €BpOMEHCKHE LEHTPbl Ha CTazkHPOBKY.
[Toexaan & Pesepgpopay B Anramo I1. A. Kanuuya,
K. 4. Cuneabnukos, IO. B. Xapuron. [loexar x bopy B Ja-
auto A, Jl. Aanaay.

CucremaTHueckas 3a60Ta NPaBHTEABCTBA O pPa3BMTHH
OTeYeCTBEHHOH HAyKH, CO3ZaHHE HOBBIX HHCTHTYTOB H Mepe-
CTPOMKA CHCTEMBI H MPOrpaMM BbICIUEH IIKOABI MOCAE PEBO-
AIOLIMH OBECIeuHAH MPHTOK B HAYKY MOAOZBIX H TaAaHTAH-
Bbix Awogeil. [lo Bocnomunanmnsam cospemenunkos, y Modde
Ha OTbICKAHHE TAKHX TAAAHTOB 6bIA HACTOALLMH HIOX.

B 1924 roay na YersepTom cbesge pycckHx (pHBHKOB,
koTopbiii npoxoaur B Nenunrpage, Modpde ycabimar gok-
Aaa Morogoro ¢usuka us Daky, Bboimyckuuka Kpbimckoro
yuupepcuteta Kupuara Cuneabunkora. Tema coobuenus
saunTepecoBara Ab6pama (Degoposuua, U OH TYT ke NpH-
rAGCHA MOAOZOro ueroBeka nepeditTn B Musrex.

CraBa (Dusrtexa H BOSMOMHOCTH, KOTOpbIE NPEJOCTaB-
ASIA I/qu)q)e, MecTa AASl PasAYMHH HE OCTaBASIAH. U CKOpO
«HOBHYOK» y2ke O6KHBAA CBOE MECTO B AabOPaTOPHUH Ha
6eperax Hesbi. Mo e Bceraa o6ypesarn uaen. Maeu ue
aasaru nokosi Mopgpe. Mopde ne nasar mokos corpyaun-
KaM, a COTPYAHHMKH NOKOS H HE KaKJAaAH.



B Musrexe ne 6piro 3BOHKOB. /lBepu uHcTHTYTAa Ha
HOub He 3akpbiBarucb. Ml moromy BcTperuTh HOubBIO B Aa6O-
PaTOPHH 3aCMAHHOrO (PH3HKA, KOTOPOMY HE XBAaTHAO JHEB-
HOro BpeMeHH Ha 3KCMEePHMEHT, GbIAO ABAE€HHEM OODbIUHDbIM.
He xBataro Bpemenn u Kupuary Cuneabnuxosy, koTo-
pbIil 3aHMMAACA H3y4YeHHeM MOASIPH3ALHMH JHIAEKTPHUKOB .
Hopge ouenbp paccuuTbiBaA, UTO MM YZAACTCA HCIOAbB3O-
BaTb 3TO SIBAEHHE TPH CO3JaHHH KOMMAKTHBIX aKKyMYASTO-
poB. On 6biA ouenb yBreueH 3ToH uaeeil. B ognom us nu-
cem HMogge nucar: «f tenepn... Bmoane pasobpanrcs B sB-
A€HHHM TIOASIpH3ALHH KPHCTAAAOB, KOTOPOE OTKPbIA eIle
20 et Tomy Hazaa. Tenepb s moacunTar, 4TO Ha TOH OCHO-
BE MO2KHO MOCTPOHTb COBEPUIEHHDbIH TEXHHYECKHH aKKyMmy-
AATOP C MCKAIOYHTEADHO CHADHOH KOHLUEHTpalHed 3HePrHH
Tak, 4To6bI NporeTeTb Ha asponrane co 100-cuabHbIM MOTO-
pom otcioza (mucbmo nucaroch us Bepauna) B Baruauman
(mecro B Kpbimy, rae orapixara cembs Modde), aocratouen
akkymyasitop pasmepom B 40 cm.

OTOpBI TOXE AASl DTHX AKKYMYASATOPOB 6yayT Aerue
pasa B 2—3. Boitb moxer, moxuO 6yzeT aaxe NMOCTPOHTb
a3pONAaHbl — KPbIAbSL AAsl OTAEABHBIX AloZed c 3amacom
SHEPTHH Ha HECKOABKO COT BepCT»-.

Aé6pam Meaopouu ouenp Toponur CHHeabHHKOBA.
A onbiTbl 6bIAH BOBce He MPOCTHIMH H OYEHb TPYAOEMKHMH.
U roraa oanamapl Kupuar Jmurpuesnu pacckasar medy
O CBOEM MpHSATEAE, TOME (PUBHKE M TOKE BbIMYCKHHKE YHH-
sepcuteta B Cumpeponore. Ilo crosam Cuneabnuxosa,
«["apbka», Tak o HasbiBaA apyra, obrazar (peHOMEHAAb-
HOH PabOTOCNIOCOGHOCTBIO M HE TepreA HESICHOCTEH B MoOpy-
uenHoM aere. KupHaA aaxe nokasaa BbICOKOMY HauaAbCTBY
nMcbMa OT HEM3BECTHOro moka «['apbku», B KOTOPBIX TOT
ONMCHIBAA CBOH 6aKMHCKHE 3KCHEepHMEHTDI.

I/Io@q)e BHHMATEAbHO BDbICAYHIAA CBOE€ro CcoOTpyAHHKA,
npoueA mHcbMa H... mocaar B Daky ewie ogHO npuraamenue
na ums Hrops Kypuatosa. Tak B rabopaTopusax reHuH-
rpaackoro (usTexa MOABHACA elle OZHH HOBHYOK, elle
OAMH I0KAHHH, TOLLHHA, ZOATOBs3bIH, nopbiBHCTbIH. HeroBek

H. B. Kypuaros —

sblgarowulicss Gu3aux.
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Kypuamoe Hzope Bacuavesuuw (1903—1960) — cosemckuii gusuk, arademur. C 1925 zoda pabomaa

6 Jlenunzpadckom fusuro-mexnuneckom uncmumyme u ¢ dpyzux yupexdenusr AH CCCP. B 1930 20dy
e dyrowun omdeaon JIDTH. B 1942 200y e zpynne compydnuroe ydocmoer I'ocydapcmeennoii
npemuu 3a pazpabomky memodoé pasmazruvueanus boesvir kopabaeii. B 1943 200y eoszzaasua pabomu
no yparnoeoii npobaeme ¢ Cosemcrkom Corwse. Ilod pyrosodcmeom H. B. Kypuamosa ¢ 1949 ¢ody Gvtaa
C030aHA U UCNBLIMANA HA NOAUZOHAX amomHas, a ¢ 1953 z20dy eodopodrnas Gombur. I'od cnycms cocmosiacs
nyck nepeoii 8 mupe amomnoi saekmpocmanyun 6 2. Obnuncke. H. B. Kypuamos npuaoxcua mnozo cua
K co30anuio kpynietimel ycmano8ru 04s uccaedosanuii 8 06aacmu ynpasasemvls mepmoadeprvle pearyui.

'Ausréxkrpukamu M. Dapageii nasar Bewectsa, KOTOpPble 06-
AQZAAH OYEHb MaAOH DAEKTPONPOBOAHOCTDBIO, HanpHMep: cAloaa, dapdop,
36ouut, kBapu... [loag Bo3zeHCTBHEM 3AEKTPHUECKOTO TMOAA MOAOKH-
TEADHO 3apsiKeHHbIE YaCTHLbI B AUIAEKTPHKAX CMELAIOTCS B OAHY CTOPOHY,
a OTPHIATEADHO 3apsKEHHble — B APYryI0 CTOPOHY. OTO SABAEHHE M Ha-
3blBaeTCA NOAAPH3aLHeEN.

?ur. no ku.: Kokuu A IOnocts akazemukos. — M.: Cos. Poc-

cus, 1970. C. 128.
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H. B. Kypuamosy 6brao npuceoeno seanue I'epost Coyuaaucmuueckozo Tpyda. On 6bta mpuxcdsr Hazpayc-
den 30a0mot medaavio «Cepn uw Moaom». Heodnorpammno 6via ydocmoern I'ocydapemeennsiz u Jenunckux
npexuii. Jlenymam Bepzosrozo Coserma CCCP mpemvezo u namozo cos3wveos.

Ocnosnble Hayunvie mpyovt OMHOCAMCH K Y 10 0 ce aaekmpuiecmee, Komopoe 0ut10 co3dano
um emecme ¢ compyinuramu aabopamopuu @Pusmerxa, u k Puaure amomnozo sdpa. Omrpoin aéaenue
A0CPpHOU U30MePUU Y UCKYCCMECHHO-PAOUOAKINIUGHLLE U30MONRO0G 1L NOCIMPOUA MEopuio 3mozo asaenus. 11od
pyroeodcmeon H. B. Kypuamosa I'. H. @aepos u K. A. llempxcar omrpoian seaenue camonpousgoasnozo

deaenus ypana.

i

}'f

Cuacrbe cosgano,
uTO06bl UM AEAUTLCA.

60AbIWIOH CyAbObl, KOMMYHHCT, OTJAAaBIIHH Bcero ce6s Ha
cAyx6y poauHe, Hapoay, Hayke.

Bypnoe passurne ¢usuku B Coserckom Corose Tpe6osa-
AO OT I/Iocpq)e YyacTo 3a60T BOBCe He HAYYHOro, a YHCTO aJAMH-~
HMCTPATHBHOTO M Jaxke AunAomaTuyeckoro mnaaHa. Owu
crnpaBAsIACA €O BeeM. | e, KTO BCTpeYaACs ¢ HUM Kak C JHpeK-
TOPOM HHCTHTYTa, OblBaAHM MOpazkeHbl, BHAA 06pa3s XOA0Z4-
HOBATOro, CJEP!KAHHOTO CTaPUIEro HayaAbHHKA. JTO 6bIA
BoBce He ToT «nana HMogge», koToporo smaAn HayuHble COT-
PYAHMKH HHCTHTYTa Ha CEMHHapax.

B ero TonkoM roaoce HHKTO W HHMKOrZa He CABIXaA Jaxe
Hotok pasapamenus. OH He CMOPUA MO MeAOYAM, OH B HHX
npocto He BHuKaA. Ml Tem ne menee maro maifigercsa aupex-
TOPOB, KOTOPbI€ TAK XOPOWO 3HAAHM Obl CBOMX COTPYZAHHKOB,
TaKk PEBHHBO CA€JHMAH 6bl 3a HX yCIEXaMH, H C HEH3MEHHO
AlO6E3HOH «JHMIIAOMAaTHYECKOH» YAbBIOKOH TBepAO 3alLMLIa-
AM MX, H OTCTAaHBaAH TY AHHHIO Pa3BHTHS HayKH, B MPaBHAb-
HOCTH KOTOPOH OHH yBEpEHBI.

51 ne crany nepeuncasto pa6orot A. M. Mopdpe. Oun sa-
HsAAM 6bl CAHIIKOM MHOTO MecTa B HaueH kuure. Kpome Toro,
ceflyac €CTb MHOTO MPEKPACHbIX KHHT, MOAPOGHO ONMHCHIBaIO-
IMX KU3Hb M AesiTeabHocTb akazemuka A. M. HMogge.

Ut06b1 3aKOHUHTD MOPTPET, 6€3 KOTOPOTO YMTATEAIO 6bi-
Aa 6bl He A0 KOHLA 5ICHA MCTOPHS CTAHOBAEHHS OTEYeCTBEH-
HOH HayKH, sl TOABKO 3aBepilly paccKas o6 Hjee ¢ aKKyMYAs-
TOPaMH...

Y A6pama (DegopoBrua 6birna cAabocTb K 3PHEKTHBIM
sazauaM Hayku M TexHukd. M, kak npasuro, on zobusanr-
cA HX OAECTALLEro peuleHHs, HECMOTPS HH Ha KaKoe IMpo-
tuBogeiicteue. [lomHHTe, Kak OH MOCCOPHACA €O CBOMM
yunuterem Pentrenom?.. Mcnoabsya sto ero cpoiictBo, a
TaK2e TO, YTO I/qu)(pe 4yacTo 6blBaA B OTAYYKe, HEKOTO-
pble raseTbl rOTOBbl ObIAH MPEACTaBHTb paboOTy Hax Hc-
CAeJOBaHHEM JHAAEKTPHKOB TaK, CAOBHO T'OTOBbIH aKKyMy-
AATOP HEe6bIBAAOH MOILHOCTH A€XKaA Yy I/qu)(pe B 2KHAeT-
HOM KapMaHe.

[lpumaoch BbICTYnHTb €O cnelHaAbHOH cTaTbeH, pasb-
acusomeit cytb nera. Caerar ato moronoil npodeccop Teo-
peTHueckoH (uauku J\eHHHrpajACKOro MOAHTEXHHYECKOTO
uncturyta fkos Mabuu Dpenkean.

Hukakoro akkymyasTopa mnokamecT HeT, mNHCaA OH
H 06DbsACHAA, YTO B AabopaTopHHM HM3BydeHO MOKa AHUIb HO-
BOe (PH3HMUYECKOe SIBAEHHE, KOTOPOE MOKET HMETb B 6yxy-
meM 6OAbILOE MPaKTHYECKOE 3HAueHHe. | OAbkO B 6yay-
wem. Ho azame B mamm auu sto 6yaymee eme He HacTy-
MHAO.
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Dpenreav Arxoe Havuu (1894—1952) — cosemcruii gusuk, waen-xoppecnondenm AH CCCP.

C 1921 200a, nocae oronwanus Ilempozpadckozo ynueepcumema, pabomaa ¢ Dusuko-mernuneckon
uncmumyme u odnospemenno pyxoeodua ragiedpoii meopemuuecroti guzuru ¢ IHoaumexnuwecrkom un-
cmumyme.

Hayunvie unmepecwr . H. @penkrean secoma wuporu. On cozdas nepeonawasbrblii éapuanm Keanmo-
60l meopuu deuscenusn IMeKMPORA 6 Memanie, 3a104cUA OCHOBLL COBPEMEeHHOIl meopun eppomaziemuand.
On e — aemop nepeuvLr omelecmeeHHbLE KYpPCoG meopemuyeckoli usuru. Eny npunadaencam gyndanen-
maavnble pabomsl no amMocieproMmy INECEMPUNECINEY, MeOPUL NOZAOWEHUL céema 6 duaaeKmpurar, psd
pabom no gusure ammocepot, 3emnony maznemusmy, 6uo- u acmpogusure.

B adepnoii gusuxe wuporo ucnoavsosaauce udeu fA. H. Dpenreasn o raneavnoii modeau adpa u
METAHU3Me UCTYCKARUR, cucnapenusay wacmuy. Pazpabomannas um koauuecmeenno meopus amozo seacnus,
nocae IKCRepuUMEHMAIbHOZ0 OMEPLIMUA Adep Ypana, aezaa 6 OCHOGY NPUKINUNCCKO20 RPUMCHERUR sdep-
Holi snepauu.

B Hayke uuuero ue npomagaer aapom. Maeu Hogge,
HaJ peaAHsalHedl KOTOPBIX CTOAb TNPHUAENHO TPYZAHMAMCD
CuneabuukoB u KypuaToB, mpuBeAM K CO3ZaHHIO HOBBIX
H30ASALMOHHBIX MaTepHaAoB. JTO 6blAa BaKHeHIas TeXHH-
yeckass npo6ieMa BPeMEeHH, KOTJAa BO BCEX OTPACAAX MPO-
MBIIIAEHHOCTH LIAO HACTYNAEHHE SAEKTPUYECTBA, a HaIa
CTpaHa KHAA MO AO3YHIOM BBINOAHEHHS A€HHHCKOTO MAa-
na FTOIAPO.

[lpaBaa, usoArsiuus nmoayuuaach He coBceM TaKoH, Kak
oxuzarocb. A Hodde yxe rorosur Teopuio, 06bsacHsOLLY IO
MexaHusM Habarogaembix asrennit. OctaBaroch TOAbKO TpoO-
BEPUTb HECKOADKO HCXOZHbIX TOAOMEHMH M KOe-4To MoJ-
cuutaTb... Ho HacTar «uepubiii zeun». B xabuner aupexto-
pa akazeMHKa I/Iocpq)e CMYLIEHHO BOLIEA ZOATOBS3bIH «HOBH-
4OK», OTbICKAHHbIK MM HekoTopoe Bpems Hasaz B Ougecce.
Ou noTonTarcs Ha MecTe M MOAOMKHA Tepej «mamoi» pe-
3yAbTaTbl ONbITHbIX NPOBEPOK, B KOPHE ONPOBEPraloIHX
MOYTH TOTOBYIO TeOpHIO 1eda... DTo 6bir0 yaxacHo! Modde
TaK MHOTO CHA BAOXKHA B €€ pearM3alMio. 3auHTEPECOBAaA
uHocTpaHuble gupmbl. Kem 2te 6bIA 3TOT mapenb, KOTOpPbIH
CMeeT ero — akajeMMka — yAuuath B omubke? Heckraa-
Hbil cTygeHT, kakoH-To Amnatoamit Anekcanapos... A He
nporatb Au ero npoub?.. Ho Hodpe 6bia Yuennii,
Hactosmuil Yuennit. V1 ne 3ps na ero cemunapax «maab-
yyraubl» He TMOMHHAM Ta6eau o panrax. Ou BHHMaTeAbHO,
Aaxée NPUAMPUUBO TPOBEPHA PEBYABTATBI MOAOZOTO KOA-
Aerun M y6eauacs, yrto Tot mnpas. M onm npusmar ceoiwo
omn6ky!..

[lpaBo, Ha Takoe MyxcecTBO crnocobeH He KasAbli...

Aunercandpoe Anamoauii Illemposuw (pod. ¢ 1903 2.) — cosemcruii fusur, arxademur, npesudenm
Arademuu nayx CCCP (6 1975—1986 z2.).

Mlocae oronuanus Kuescrozo ynueepcumema é 1930 200y pabomaan 6 Jlenunzpadckon usuro-mexmu-
ueckom uncmumyme. B 2006t Beauroii Omeuecmeennoii 6olinbl 6032406484 1abop pUIO, 3aKU. Y1ocs
paznazrunueanuem 6oesvix Kopabaeii. 3a amy pabomy c Koarexmueon compydnuros ydocmoen I'ocydapem-
eennoti npemuu. C 1946 no 1955 2. — dupermop Hrucmumyma gusuveckuzx npoéaem AH CCCP, nomon du-
pexmop Hucmumyma amomnoii snepzuu umenu H. B. Kypuamoea.

Ocroenvie nayunvte mpydvt nocesujenst (iusure OuILeKmpuroe, Gt OAUMEPHBLY COCOUHCHIULM.
Hn npedaowena cmamucmuveckan pus npo meepdvixr mea. Mrozo 3anumancs paspadomsorl
AMOMHBILE PeaKmopos 0.4s npoMbluLienHblE Yeael.
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HA IIYTH
K ATOMHOMY
AAPY

Ceroauns auBy aaewbcsi, KOra TASAHIUb HAa JAHHHbIH
CIIHCOK TeX pas3/ieAOB (PUBHKH, KOTOpble pa3pabaTbIBaAHCDh
B Aenunrpagckom Dusrtexe. M eme 6oabwe yausasewncs,
KOrZa 4YMTaellb HMEHAa COTPYAHHKOB 3TOr0 HMHCTHTYTa —
HacTOAIAsl MOPTPETHAs! raAepesi COBETCKOH (PUBHKH.

B nraboparopusx uncrutyta Ha JNecHom mnpocnekte sa-
HHMAaAHKCh:

aKYCTHKOH M 3AEKTPOMY3bIKAABHOH TEXHHMKOH,

6HOAOrHUECKOH (PH3HKOH,

DAEKTPOTEXHHKOH M DAEKTPOHHKOH,

(HU3HKOH TBEPAOTO TEAA, KPHCTAAAOB, MOAYIPOBOJHHKOB,

(PHU3HUKOH METAAAOB M AMDAEKTPHKOB,

(pU3MYECKOH XHMHEH M XHMHYeCKOH (pH3HKOH, (PH3HMKOH
OAHMEPOB,

TEOPETHUYECKOH M MaTeMaTHYeCKOH (PU3HKOH, a TaKxse BO-
NPOCAMH TEXHHKH (PU3HUECKOrO SKCMEPHMEHTA H H3MEPEHHH,

ONTHKOH, PaAHOTEXHHKOH, paiHOPH3IHKOH,

(PU3HUKOH MarHUTHBIX SIBAEHHH, HU3KHX TeMIepaTyp, cel-
cMoOAOTHEH H sAgepHOi (QHU3HKO#H!

M sa kaxmabiM M3 nepeurcAeHHbIX Pa3sAEAOB CTOSIAM ca-
Mble TAAQHTAHBbIE, caMble MPEAaHHbIE HAYKE MOAOADBIE AIOAH,
xotopbix Hogpde cobupar mno Bcell Hamwell Heo6bATHOH
cTpaHe.

[lpu stom A6pam MDesoposru BoBce He 6bIA «CKYMbIM
pbinapem». Aenunrpaackuit Dustex crar pogonauarbHH-
KOM CXOAHBIX HHCTUTYTOB Ha Y pare, B Cubupu u na Ykpan-
we. M3 ero aabopaTopuii BbIAEAMAHCD B CaMOCTOSATEADb-
Hble OPraHU3alUH IAEKTPOPHUBHYECKOH HHCTUTYT HMEHH
A. A. Yepubimesa u Mucturyr xumuueckolt gpusuku UMeHH
H. H. Cemenosa.

Karp 6bir0, komeuno, «mane HModdpe» paccraBatbes
¢ ayumumu. Ho «marpunkn» pocam, mMymaru, craHOBHAMCDH
speabiMH yuenbimu. MM ny:xen 6bia npoctop. M1 Coserckasn
BAACTb MPEAOCTABASIAA TAaKOH MPOCTOP BCEM MCTHHHO Ta-
AaHTAMBBIM AoasaM. OHH noAyuyaAu 6OADIIHE BO3MOKHOCTH.
M unkto M3 HHX He NOABEA CBOEro yuHTeAs, He O6MaHYA
Hazex bl cBoero Hapoaa. OHu BbIBEAM cOBETCKYIO HayKy Ha
OZHO U3 MEPBbIX MECT B MHpE.

[Ipumepro B nauare Tpuauathix roaos B camom (Dusre-
Xe CTaAO OIWyWaTbcs HaspeBaHHe NepeMeH. -3a ABajLaTb
A€T, MPOLIEZUIHX C HAYaAd HOBOTO CTOAETHS, MHOrOe H3Me-
HHAOCD B Hayke. lemn pocta ee Bce y6bictpsarca. M =a
AeCATHAETHE CYLIECTBOBAaHHs HHCTHUTYTa €ro OpraHH3alus
HauMHAaAAa yCTapeBaTb.

[lpexnue nanpaBAeHHst paboOT, K TAABHBIM H3 HHX OTHO-
CHAHCb: (PU3HKA TBEPAOro TeAa U (PHU3MKA PEHTrEHOBCKHUX
AyYeH H DAEKTPOHOB, MOCAE BblAEAEHHS B CAMOCTOSATEAbHbIE
HUHCTHTYTBl AabopaTopuil Uepubimesa u Cemenosa ocras-
LIMXCS He YA0BAeTBOPsAH. Bce ato Tpesoxuro u pykosogu-



TeAel, U coTpyanukoB. «Yro marbme?» DToT BOmpoc 6biA,
noxkaAyH, caMblM aKTyaAbHbIM Ha BCEX YPOBHSAX Hay4HOH
¥ aAMHMHHCTPATHBHOH HepapXHM HHCTHTYTA.

TwarteabHo npoayMaB cAOKHMBIIYIOCS K TOMY BpEMEHH
CHTyalHIO B (pH3HKE, I/Iocpcpe pelraeT KPyTO H MO CYIECTBY
nepecTPoOHTb PaboOTy Bcex AaBOPATOPHH, H3IMEHHTb Jare
rAaBHblE HaNPaBAEHHS HHCTHTYTA...

Tenepp na nepsbiil MAaH gOAkHa 6blra BHIATH sAxepHas
(HU3HKa, K MHTEPECAaM KOTOPOH TECHO MPHMbIKAET H (PH3HKA
3AEKTPOHOB.

B uHcTHTYTE mosiBAsieTCA mpHKas O CO3ZAHHM CHEUrpyI-
et o aapy. Hauarbuukom — cam Mogge, samecturerem —
KypuatoB. DTo HampaBAeHHMe cTarM pasBHBaTb Aaboparo-
puu, kotopbimu pykosoauru M. B. Kypuaros. A. M. Aru-
xanos, Il. I. Aykupckuii, A. A. Apuumosny, B. E. Aaw-
kapee 1 A. M. Hemenos. Dto 6bian Te yuenble, ueidl Tpya
u ueil noasur B mepuox Beauxoit OTeuecTBenHoH BOHHBI
MO3BOAMA COBETCKOMY HAapOAY Ha4yaTb pellleHHe TPyZAHOH
aTOMHOH MNPO6AEMDBI, JOBECTH €€ A0 KOHLA H OGECNedHTb
o6oponocnoco6noctb CoseTckoli cTpaHbl, OTOABHHYB Yrpo-
3y HOBOH sii€pHOH BOHHbBI Ha MHOTHE rOAbI.

Bropbim HanpaBreHHeM pa60OTbl MHCTHTYTa CTaAa (PH3H-
Ka MOAHMEPOB M TBEPAOrO Tera. A TpeTbHM — pH3HKa MO-
aynpoBoanukoB. Kaxaoe H3 HanpaBaeHuH pasBHBaAOCDH
YCNELHO, KaxA0€e NPUHECAO CBOH MAOABI H MOTAO 6bl MOCAY-
XHUTb MPEKPACHOH TeMOH AAS YBAEKATEABHOrO MOBECTBOBA-
uus. Ho nam pacckas o pasputuu sgepunoit gpusuxu. M no-
TOMY BEpHEMCH K BHOBb CO3JaHHOH rpymmne sApa, KOTOPOH
no cywectsy pykosoaua M. B. Kypuaros.

Hropp BacuabeBnu obrazar peaxkdM H yZAMBHTEADHDBIM
TaAaHTOM O6DbEAHHATb, KasaAOCh 6bl, CaMblX pa3sHbIX AlofeH
Ha BBIMOAHEHHE MOCTaBAEHHOH 3azauH. Ero ueaeycrpemaen-
HOCTb, OPraHH30BAHHOCTb, HeoGblYaHHAsA YBAEYEHHOCTb
M yMeHHe He TOAbBKO 3a:keib CBOMM NPHMEPOM APYTHX, HO
¥ HaHTH Ka)kAOMY J€AO MO Aylle H MO MAedY CIAOTHAH
BOKPYT HEro0 OTAMYHbBIH KOAAEKTHUB.

Tem ne menee y HOBOH rpynmnbl 6bIAO HEMAAO MNPEMAT-
creuii. K camoe cepbesnHoe — OTCYyTCTBHE HazexHOrO
HCTOYHHKA HeHTpOHOB. Beab Mmenno neATponb! 6bIAK «rAaB-
HbIM IUTYPMOBbIM KaAHOpPOM» — cHapsazaMH, CMOCOGHBIMH
NPO6UTbCS Yepes DAEKTPOHHblE OGOAOUKH aTOMa K €ro szpy.
Ho... cnapsaab nocnean panbme nymek. Yrobbl moayuatb
HEHTPOHDI, HY2KHO GbBIAO HMETb PAAMOAKTHBHOE BELIECTBO.
A B Nenunrpaze B Te rogbl Ha Bcex (PU3MKOB H PaJHOXHMH-
KOB 6bIA ozMH rpamm pazaus. [lpunaarexanr ator rpamm
PaaneBoMy HHCTHTYTY, KOTOPbIH BecbMa PEBHHBO OTHOCHA-
ca k cBoemy cokpoumy. Hu nox xakue sanorn, mukomy
«MaAbyukHM» U3 PagHeBoro HHCTHTYTa He JOBEPSAAH CBOIO
aMnyAy ¢ kpynuHkod paaus. Kak »xe 6biTb?..

M Bor naman Bbixoa... [lomuure Bpems, koraa cympyru
Mapus u I[1bep Kropu noryunau paguit? Tak soT, uccaeays
MOHHM3aLHI0 BO3AyXa PAaAHOAKTHBHbIMHM BELLECTBAMH, OHH
3aMETHAH, UTO pa3AHYHbIE TEAQ, KOTOPbIE HAXOAATCS PAAOM
C HCTOYHHMKOM HM3AYYEHHs, TOke NPHOOPETAIOT PajHOAKTHB-

OPEXMN

He pasipbiste opexa —
He cvecTb U AApa.

185



186

Heavast we orpuyatry ucruny
TOAbKO NOTOMY, 4UTO OHA
JUYHO MHe He coscem

HpPAsUTCA.

H. I'. Yepubiuescknii

uble cBoictBa. Oanu — Ha 60ree ZAHTEAbHOE Bpems, APY-
rie — Ha menee aauterbnoe. Mapusa Crrozosckasn-Kiopu
Ha3BaAa 3TO AABAEHME TOrAa HHAYLUHPOBAHHOH aKTHBHOCTBIO,
TO e€CTb HaBeZJeHHOH.

Pesepdopa He coraacuacs ¢ Takoi runotesoit. Oun npeza-
MOAOKHA, YTO H3 PaJMOAKTHBHOIO BELIECTBA MCTEKAET HeKasl
sMaHaLMs, KOTOpas H IMPOMHTbIBAET OKPY:KAIOUIHE TeAa.

Ckopo BBISICHHAOCH, YTO 3MaHAlHsl 3aCTABASIET HEKOTO-
pble BelecTBa CBETHTbcA. JTOT onblT onvcar Menaerees
nocae Toro, kak ysuzeA ero y cynpyros Kiopu Bo Dpanuun
B 1902 roay.

O6paTuTe BHUMaHHe, KaK APY2HO yueHble pasHbIX CTPAaH
aTaKyIOT BOSHHKIUYIO MEpe] HUMH 3arafky.

Peseppopay u ero corpyanuky Coaau yaaroch Bce-
TakM JAOKasaTb, YTO SMaHAUHsl MPeACTaBAsieT cOo6QH ras,
noguuHslowWHUiica sakony Dolias u nepexoasuuil npu oxaa-
XKAEHHH B 2KHJIKOe cocTosiHHe. Peseppopa sameTHA, uTO
06pa3soBaHHE SMaHAlHM M3 PajHsl COMPOBOZKAAAOCH BDbIE-
AenueMm reaus. Kpome Toro, ckopo BbIsAICHHAOCH, YTO 3MaHa-
LIS BbIAEASETCS HE TOAbKO M3 pajHsi, HO H U3 TOPHSA H aK-
THHHSA — JPYTHX HM3BECTHBIX B TO BPEMS pPaJHOAKTHBHBIX
aremenToB. HTO € OHa cob60il mpeacTaBasira?

K Tomy Bpemenn, o koTopom HaeT peub B ITOH rAase,
(PU3UKH y2KE BHAAH, YTO IMAHAUHA — BTO PaAHOAKTHUBHBIH
XHMHYECKHH DAEMEHT HYAEBOH TrpyNNbl INepPHOAHYECKOH
cuctembl. 1o ecTb — uHepTHbIH ras. [lopsaakosbiii Homep ero
86, a MaccoBoe uncA0 Han6OAEE JOATOKHBYILETO H30TOMA —
222. Tlo 3ToMy-TO AOATOMTEAIO 3MaHAUHUA H MOAYYHAA
CBOE HOBOE Ha3BaHHE — pPAaJOH.

Tak Bot, Paauesblii HHCTHTYT He BO3spazkaA, YTO6bI HX
amMnyAa ¢ pagMeM TBOpHAa amanauuio. Ml ckasuku ¢ smana-
uHell OH OXOTHO NPEJOCTABAAA BceM xeAamomwuM. YUrto 2k,
NycTb TaK — «XO3AHH — 6apuu». Kaxaylo mecTHaHeBKY
3aBeAyIOIMH oTaeroM ¢usuku Paaumesoro mucTHTyTa TOp-
»KECTBEHHO MPOBO3HA Ha u3Boauuke B (DuaTex kpoxoTHyio
3anasHHYI0 CKASIHKY, HalNOAHEHHYIO PaZlOHOM H CAAaAKHM
Ha BKYC MOPOWIKOM GEPHAAHSI.

[loa aeiicTeuem arbga-uacTul pagoHa 6epUAAHMH HCmy-
CKaA HY»KHble (PUBTEXOBLAM HEHTPOHBI.

K coxareHHio, MOIHOCTD TaKOro HMCTOYHHKA 6GblAa HH-
utoxHoil. [lepuoa moaypacnaza pagona T.,.=3,825 aus.
Tak uTo Ha HcxoZe u4eTBEPTBHIX CYTOK HAUYHHAAOCH 3aMETHOE
yracaHue €ro akTHBHOCTH.

[lo sToii nmpuuuMHe NPUOBLIBIIYIO APArOUEHHYIO AMIYAY
TYT ke 3acOBbIBaAM B 6aKk ¢ mapa)HHOM, SABAAIOIIHUMCS 3a-
mearuTerem HeiliTpoHoB. DBak crosa Bosae aectuuubt. M k
HeMy TOTYac :ke MNpHCTpaHBaAacb JAAMHHAsA ouepeiab U3
COTPYAHHKOB, 2KaKAYLWIHX OOAYYHTb MPUrOTOBAEHHbIE MH-
IEHH.

B Te roapl TexHHKa TaKOro 3KCIepUMeHTa 6blra upes-
Bbiyaiino npocra. [lopowox uccaeayemoro sewectsa B cme-
CH C Ba3eAHMHOM HaMasblBaAM Ha 6yMarkKy — H MHIUEHb 6bl-
Aa rotoBa. JToll MHIUEHbIO MAOTHO 060paYMBaAH CKASHKY C
pagoHoM H 6epHAAMEM H azaAH.. Yepes mnoaozxeHHoe



BpEMsl IKCMEPUMEHTATOP CPBIBAA MHIIEHb M OMPOMETbIO
Heccs B CBOIO Aa60paTOPHIO K H3MEPHTEAbHBIM NpHOOpaM.
Ha sTom aTane raaBHo#t 3ajaueli 6pir0 ycmeTb ao6exxiaTh
paHbille, YeM MPOLECCHl, PafX KOTOPbIX MpPeATNpHHHMAAHCH
BCE MYUEHHs, YCMEIOT YCMOKOHTbCS B Ba3eAHMHOBOM 6yTep-
6pose u npekpaTuTbcA. [loMcTHHE ycmex asKcrmepHMEHTOB
B 06AACTH sAZepHOH (PH3MKH HaCTEHbKO 3aBHCEA OT MpPO-
BOPCTBA 9KCIEPHUMEHTATOPA.

Moo 6bIA0O, KOHEUHO, MOCTABHTb NapadHHOBbIH 6Hak
no6amxke. Ho nobaume x oanum — noaaabme oT apyrux.
Ato pas. A kpome Toro — ¢on. Peructpupyromue npuéopbt
pearupoBaAM 6bl TOrja Ha M3AY4YEHHE aMMyAbl, a He MHIIe-
un. Yl pasobpatbest B ux nokasanusax 6b1A0 6bl COBEPUIEHHO
HEBO3MOKHO.

Takas meTognmka skcnepumenta 6blAa NMPHMEPHO OAHU-
HakoBoH Bo BceMm mupe. B Pumckom ynusepcurere no kopu-
Aopam (HU3HYecKOoro (akyabTeTa 6eraa ¢ 6yMarKHOH MH-
wenbto Dupuko Mepmu. B rennnrpagckom Dusrexe or-
POMHBIMH IIaraMH HOCHACS c Takoil xe mumennio Hropn
KypuaTos.

HMrarbanubl gocTuram k Tomy BpemeHH 60ABIIMX ycre-
x0B B cBOell pa6ore. Y HHUX AZpa SAEMEHTOB MOCAYLIHO T'AO-
TaAM 6GoM6apaHpYIOIWIHE HX HEHTPOHbl H, KaK BHIIHEBbIE
KOCTOYKH, BbINAEBbIBAAM TPOTOHbI HAHM aAb(a-uyacTHLDI.
Toabko ycnesait perucTpupyil, ompeaersit, uTo OTKyaa
BbBIAETEAO, CTPOH MOZEAM...

Coserckue QHU3MKH, MO3:Ke BKAIOUMBHIMECS B paboTy,
IUAK MO MYTH HTaAbSIHLEB, MPOBEPSIS HX PE3YAbTaTHI...

K 1934 roay pa6ora aabopaTtopuit naa saepuoit mpo-
6Aemoil ctara gaBaTb cBod nmaoabl. OaHMM H3 NepBbIX BbI-
crymur A. WM. Aauxanoe. Bmecte ¢ M. C. KosozgaeBbim
u A. M. Aruxansnom OH OTKpBIA SABAEGHHE MCIYCKAaHHs
BO36Y2KAEHHBIMH SAPAMH 3AEKTPOHHO-TIOBUTPOHHBIX Map.
Heo6bikHoBenno untepecnoe otkpbithe. [losutpon Toraa
6bIA COBCEM «HOBHUKOM» B aTOMHoH ¢usuke. [Ipeackasan-
uoiit B 1930 roay Il. Jupakom, ou 6biA uepes asa roza
orbickan K. ZI. Auzepconom B cocTaBe KocMHuecKHX AyueH
¢ nomolupio kamepbl Buabcona, momelueHHOH B MarHMUTHOM
noae. M Bor B 1934 rogy — unrtepecHoe oTkpbiTHE U cepbes-
Hasi pa60Ta COBETCKHX YYEHDIX...

Hama ¢usuka npeasoennbix AeT zara MHpOBOH Hayke
HEMaAO BeAMKOAenHbIX aocTuxkeHud. B Mockse ynpsambiit
monronoii acnupant akazemuka C. M. Bapunosa [laser Ye-
PEHKOB OTKPbIA HEH3BECTHOE M3AYYEHHE CBETa, KOTOPOE
BOBHHKAAO MPH ABHKEHUH 3aps’KEHHbIX YacCTHI B BEILIECTBE
B TeX CAyuasx, KOTAa CKOPOCTb 3TOrO ABMIKEHHsS MpPEBOC-
XOJAMAA CKOPOCTb CBETa B ToM ke BeulecTse. Hosoe sBpae-
HHe TOAYYHAO HasBaHHe apdexTa BaBurosa — Yepenxosa
M HalIAO OYeHb LIHPOKOE PACNPOCTPAHEHHE B TEXHHKE 3IK-
criepUMeHTa.

[Tosxe, koraa coeerckue ¢usuxku M. E. Tamm wu
M. M. Mpank paspaboTaru TeopHIO ITOro, COBEPUIEHHO He-
MOHATHOrO TorAa ABAeHHUs1, onH BmecTe ¢ [1. A. Hepenkosbim
6b1au yaocToennt Ho6eaesckoit npemumu.
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. Depmu — oguH us camvix
8bLAAIOWUXCSA (hUIUKOS HAULCZO
spemenu. Aroboii sonpoc
TeOpUU UAU NPAKTUKU,
KOTOPO20 OH KaCAACs U
pewaa, okasvlsascs
HEOUCHUMBIM BKAAAOM

8 MUpPOBYIO HAYKY.
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B Tom xe ypomxaiinom 1934 roay Hropp Eprenbesuu
Tamm npearoxHuA OpHrHHAADHYIO TEOPHIO TPOHCXOKAEHUS
sIZePHBIX CHA HYKAOHOB, O KOTOpDOH peub elie BHEepeaH.

B 1936 roay coserckuit pusuk . M. Mpenkerb npeanro-
»KHA paccMaTpPHBATb aTOMHOE SZPO KaK KallAIO HeKoel szep-
HOH :KHAKOCTH, CO BCEMH CBOHCTBaMH OOGBIYHOH KamMAH...
HNaes 6pira nHemeareHHO moaxBayeHa APYrHMH (PH3HKaMH-
TeOpeTHKaMH M pa3paboTaHa [0 COCTOAHHSA TMPeKpPacHOH
NAOAOTBOPHOH TEOPHH.

Bbi, HaBepHOe, 3aMeTHAH, 4TO MOCTENEHHO B MPHBEAEH-
HOM MNepeyHe BCe MEHbIIE MECTA OCTAETCH AAS OPUTHHAADHDBIX
SKCMEPUMEHTOB M GOABIIMH MPOCTOP 3aXBAaTHIBAIOT TEOpe-
THueckHe pa6oTbl. DTo He cAyuaiinoctb. MeToauka u cpea-
CTBa, TEXHHKa BSKCMNEPHMEHTAAbHbIX pPabOT, AOCTABIIASACA
(PU3UKaM-sZepIIHKAM B HACAEACTBO OT MPOIIAOTO BeKa,
6esnaze:xno ycrapean. Ot kycrapuoro ombita XIX Beka
Hazo 6bIAO MEPEXOAHTb K KOAAEKTHBHDIM, IPOMBIIIAEHHDIM
skcnepumentam. Ilpu 3ToM B mepByl ouepeab HyKHa
6blaa HOBasl T€XHHKaA...

Aauranoe Abpam Heaarosuw (1904—1970) — coeemcruii gpusur, academur. Ewye cmydenmomn Jlenun-
2PadCK020 nOANLMeTHuYeCKo20 uKcmumyma navan pabomams ¢ Puamexe, usynas penmeerocmpyKmyprolit
anaau3 u gusury penmeenoeckuxr aywei. C 1934 z00a nauu usyuenue pad uenocmu u paduo-
axmuenbir uzayvenuii. C 1939 z00a 3anumaemcs uccaedosanuem KOCMUMECKUX ayveli, ROAYLUE 6 INON
obaacmu  cosmecmno c¢ 6pamom Apmemuem Hcaakosuwem Aauransnom — waeHoM-Eoppecrordenmon
AH CCCP — pad eaxcnvix pe3yssmamos.

A. H. Aauxanos mrozo pabomaa cosmecmuo ¢ H. B. Kypuamossin, sanumanca paspabomroii adeprovix
peakmopos. B 1949 200y coemecmmno ¢ compydnurxamu nocrmpoua nepesiii 6 CCCP pearmop ¢ 3amedaimeaen
u3 maxceaoli 600bl.

ATOMHOE AJIPO K 1932 roay, xak numer o Tom npogeccop . A. Cmopo-
AMHCKHH, «CTpPOEHHE aToOMa H aTOMHOTO AZPAa BBITAAAEAO
H3SALIHO U MPOCTO». ATOM COCTOSIA M3 AAPA, CAONKEHHOTO U3
7. WTYK NOAOKHTEABHO 3apsizeHHbIX MpoToHoB M N mTyx
HeATPOHOB, He HMEIOIUHX JAeKTPHYeCKOro 3sapsga. Bcero
B aape okasbiBarocb A mrtyk yactun (A=Z-+N) npoto-
HOB M HeHTPOHOB, HMEBIIHMX MPHMEPHO OAHHAKOBYIO MAccy
U obiiee Ha3BaHHE HYKAOHOB, TO €CTb sJAepPHbIX YaCTHIL.
«A» Ha3pIBAAOCH MACCOBBIM YHCAOM M 6bIAO MPHMEPHO PaB-
HbIM aTOMHOMY Becy.

Bokpyr Takoro moAoKHTEAbHO 3apsAEHHOro Azpa pac-
npeaeAsiAuch aAekTponbl. Mx umcAo paBusroch umcAy mpo-
TOHOB M ONpPEAEAsNO CO60H, CAEJOBATEAbHO, HOMED IAEMEH-
Ta B NepHOAHYECKOH TabAHLe.

JlecTBUTEADHO, KapTHHKA TMOAYYaeTCsA «IpocTas H
ussmHas». Ho gapaiiTe mepenpbirueM mnoATopa agecATka
aet. Ha sto Bpemsa npuxoautcs mepuoa, xorza TeopeTuuye-
ckHe paboTbl GBIAH MOJYHHEHb! LIEASIM B OCHOBHOM I1PaKTH-
YECKHM.

Hrak — koneu copoxosbix rogos. K srtomy Bpemenu
npeACTaBAEHHsI 06 aTOMHOM sipe MpPeTepeAH CHAbHbIE H3-



MeneHHs. | enepp yxe HUKTO He BUAEA B HEM HEMOJBHKHYIO
CHCTEMY M3 MPOTOHOB H HEHTPOHOB, CAOBHO CKOAOYEHHBIX
HAMEPTBO B €JMHOE LeEAOe. |emepp 3TO 6bIAa CAOKHAs
CHCTEMA M3 TEX K€ YACTHL, HO HENPEPDBIBHO ABHTAIOLLUXCH,
06MEHHBAIOILHXCS APYT C APYTrOM MNHOHAMH, KOTOpbIe SIBAS-
I0TCSl HOCHTEASAMH sigepHbix cHA. Mlmenno ator o6men yaep-
MHBAA HYKAOHBI JZPYr BO3AE Jpyra Ha TaKoM 6AHM3KOM
PACCTOSIHHM, YTO pasMep aTOMHOTrO sAPa B CPEAHEM HMEA
nopaaok, onpeaersiembiii muoxuterem 10! camTumerpa.

Bnpouem, Bbl M camu MoOkeTe A€rko He TOAbBKO MpeacTa-
BHTb, HO U BbBIBECTH (OPMYAY AAS pacyeTa paguyca aTOM-
HOro szpa AIO6Oro M3 XHMHueckHx sAemenToB. Jleraercs
3TO TaK.

[lpeactaBum cebe aToMHOe sAPO B BHAE IMIApHKA H3
NAOTHO YNAaKOBaHHbIX HYKAOHOB: TMPOTOHOB H HEHTPOHOB,
Bcero A mryk. 3nauuT, U 06beM sAApPA-IIAPHKA MONSHO
CYHTATb MPOMOPUHOHAADHBIM TOMY KOAMHECTBY HYKAOHOB,
npaeaa? To ectb V~A.

Ho o6mbem mapa mno MPaBHAAM TEOMETPHH MPONOPUHOHA-
Aen Ky6y paamyca: V="/3n1R?

3uauuT, U paauyc, BepHee Ky6 paguyca, nponopunonaren
uncay nykaonos A. To ectb R® ~A. Orcrioza R ~A'/3,

Tenepb MoxHO HanucaTb U popmyry. Paauyc sgpa ato-
Ma JOA2€H ObITb IPOTMOPIMOHAAEH, OYEBHAHO, KaKOMY-TO
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K(InL’,H)Hllﬂ Mohcab siapa.

KO3((HUHEHTY IPOMOPUHOHAADHOCTH, YMHO2KEHHOMY Ha
107" u na A'/3. Tlo pesyabraTam omnbiTa K0P HLHEHT
NPOMOPUHMOHAABHOCTH OKasaAcs paBHbiM 1,2.

Toraa gopmyara ars paguyca aTOMHOro sjpa B OKOHYa-
TeAbHOM BHzAe 6yzeT Bbirasgerb Tak: R=1,2-10"". Al /3 cm.

[ToacraBbre cioga A=1, u BBl mMoAyuuTe paguyc siapa
aToma Bozopoaa, paauyc npotona, Ru=1,2-107"3 cm.

[Ipeacrasbre A=92, u BbI mNoAyuHTE pagHyc sapa
aToMa ypaHa — CaMOrO TS2EAOT0 CTa6MAbHOTO DAEMEHTa:
R/=5,5-10" cm.

O6paTHTe BHMMaHME Ha TO, HACKOAbKO HE3HAYHTEAbHa
pasHupa. Jta (OPMYyAa ZAeT PE3YAbTAaTbl, KOTOpble AOCTa-
TOYHO XOPOLIO COTAACYIOTCH C PE3YADTATAMH 3KCHEPH-
MEHTOB.

[TbiTasico npeacraBuTb cebe CTPYKTYypy aTOMHOIrO sApa,
(M3UKM NPHIIAH K upesBbiyallHO cAoxkHOH kapTune. Pas
MexAy HYKAOHAMH IPOHUCXOAHA HENpePbIBHbI O6MEH MHO-
HaMH, 3HAYMT, MEHAACS H 3apAJ KazAOro HYKAOHa. 1o ecTb
(paKTHYECKH TMPOTOH M HEHTPOH HENpPepbIBHO MPEBPAILAAHCD
apyr B apyra. Koneuno, obiuee yucAo 1 Tex U Apyrux B sape
coxpansarocb. O aToro Beab 3aBuceA 3apsAa AAPa, KOAH-
YECTBO SAEKTPOHOB Ha OP6MTaxX M, B KOHLE KOHUOB, XHMH-
yeckHe cBoiicTBa saemeHTa. Ho ckasaTh onpeaerenHo,
KaKOH KOHKPETHO HYKAOH B JAHHbIH MOMEHT BpeMeHH HMeA
3apAJ, a KaKOil HeT — HHUKTO Tenepb HE MOT.

Kpome Toro, Hemaro TpyaHocTeHl AOCTaBASIAM M caMH
nuonbl. OHH HenmpepbIBHO POKAAAMCb M HCYE3AAHM. | aKHM
06pa3oM, MX YHCAO B SZPE TO2€ OKa3blBAAOCh HEOMpeze-
ArennbiM. Hu ogun maTematuuecknit annapar, 306 peTeHHbIH
AIOJbMH, He B CHAaX 6bIA JAaTb NMOAHOE KBaHTOBOMEXaHH-
YyecKkoe OMHMCAHHE TAKOH CHCTEMbl, MOCKOAbKY B Ha4daAbHBIX
YCAOBHAX 3aJayH OJHOBPEMEHHO YYacTBOBAAO CAHIIKOM
MHOTO TEA.

Kak e 06DbACHATD TeopeTHueckH creyHdUyecKHe CBOM-
cTBa aToMHbIX szep?.. B koneunom cuere, pusuku BCe-TakH
nHamau Bbixogd. OHM cTaAM CTPOMTb pasAHYHBIE MOJEAH,
O6BACHAIOIIHE He BCE, a AHIIb HEKOTOPble CBOHCTBA sAep.

Tak, oanoit us xapakTepHbix OCO6EHHOCTEH sA€pPHBIX
ABAeHHH 6blaa 0co6asi yCTOHYHBOCTb HEKOTOPbIX sAep,
y4acTBOBABIIHX B AZEPHbIX peakuuax. ATombl, obrasarouye
TaKMMH s paMH, 6bIAH, ECTECTBEHHO, HaH60AEE MIMPOKO pac-
npocTpaHeHbl B npupoae. Koraa cpasuuan ux mexay co6oi,
TO 0OKa3aAOChb, YTO BCE OHM O6AAJAIOT YETHBIM KOAHYECTBOM
npotoHos H HelTpoHoB. Maao Toro, HauBbicmas ycToHuH-
BOCTb MPOABASAAACD SAPAMHM, HMEIOIIMMH JABa NPOTOHA KAH
HeHTPOHA, BOCEMb MPOTOHOB HAM HEHTPOHOB, ABajUaTh,
28, 50, 98, 126... [loayuarcs psa KakHX-TO 3aKOAZOBaH-
HbIX, Maruyeckux yucer. Fx tak u naspiBarm «Maruueckumu
YHCAAMH» U «Mard4ecKHMH sijpaMH».

A Tenepb He6OADBIIOE HATIOMMHAHHE: KaKHE M3 DAEMEH-
TOB NEPHOAMYECKOH TaGAHLBI 06AaZAaI0T HAHGOAbLIEH YCTOH-
ynpoctbro? [lepeuncaum ux: reauit-2, meon-10, aprou-18,
KkpunToH-36, kcenou-54, pagon-86... A Tenepp BoabMHTE
pPasHOCTb Mex Ay MaccoBbiMH uucAamu. [loayuure: 2, 8, 18...



[locae Toro kak 6biA oTkpbiT npunuun [layau, ycroit-
YHBOCTb MHEPTHDbIX ra30B O6bACHAAH OCOGEHHOCTSIMH CTpOe-
HHA HX aToMOB. ATOMBI NMPEACTaBASAM HUMEIOUIMMH CAOH-
CTY10 OO0AOYEUYHYIO CTPYKTYPY. Ecan o60r0ouka 6bira 3amoa-
HEHa, TO €CTb B HE€ BXOAMAH BCE JO3BOAEHHbIE NMPHHUHUINIOM
[Tayau sarexTponbl, To ona nmpuobperara ocobyro cTabUAb-
noctb. OT Hee Oka3bIBaAOCh TPYAHO M OTOPBATb IAEKTPOH,
H NPUCOEAHUHUTD €elle OAUH 6bIAO HeKyJa. 3anoAHEHHbIE A0
OTKa3a dAEKTPOHHble OGOAOYKHM OKa3bIBAAMCb 3aMKHYTBIMH.
M atombl Takoii cTpykTypbl He BCTYNaAH B XHMHYECKHE
peakLHH.

Cron! A ueAb3s AM MO TakOMy ke NPHUHUHMY MOCTPOHTD
H MOZEAM «Maruieckux szep». Beab Hx HckArouMTeAbHas
YCTOHYHMBOCTb MPSMO-TAKH TNOATAaAKHBAaeT K MbICAH 006
060A04YeYHOH CTPYKTYpe szpa...

Kak ToAbko Takasi MbiCAb BOBHHMKAQ, TEOPETHKH TYT ke
COOPYAHAH COOTBETCTBYIOLIYIO MOJEAb AaTOMHOIO sApa
H NPHHAAHCb C €e NOMOILbI0O O06bACHATb HabAlogaeMblie B
Aapax SIBA€HHS.

O60r0ueunble MOAEAH aTOMHBIX sAAep MOAYYHAH Ha-
n6oabliee pacnpocTpaHeHHe B coBpemenHod ¢usuke. M xo-
TA B HAacTOsillee BpeMs CYIIECTBYET HEMAAO H APYTHX THIOB
MozeAeH, MMeHHO 06OAOYeuyHast CTPYKTYpa OKa3zaracb Ha-
n6oree MAOZOTBOPHOH.

Jpyro#, mpoTHBOMOAOXKHOH MOJAEAbIO SABHAACH KameAb-
Has MoZeAb siapa. B cBoe Bpemsi ona okasaracb Takxe BeChb-
Ma MAOZOTBOPHOH, MO3BOAHB (PH3HKAM Pa3paboTaTb LEAbIH
pAA HOBBIX METOJOB M IOKa3aB MM BO3MOKHOCTH, CKpPbITbIe
B HeApax aTOMHbIX szep.

HMmenno kameabnasi MozeAb sApa HATOAKHYAQ (PHBHKOB
Ha pa3pabOTKY OCHOB HOBOTO 3KCHEPHMEHTAAbHOTO METOZA
AJEPHOH CHEKTPOCKONHH, B KOTOPOH BMECTO (POTOHOB HC-
MOAb3YIOTCA BOAHOBble cBOHcTBa HeliTpoHos. Ona mokasara
TEOpPEeTHKAM BO3MOHOCTH AaBHHOO6pPa3HOro mpouecca je-
AEHHsl fijlep THAKEAbIX DAEMEHTOB, MOAYYEHHS OrPOMHbIX
KOAHYECTB DHEPrHH, aTOMHBIX 60M6, a BMOCAEACTBHH H rO-
prouero aasi asuraTeredl. Haxoweu, umenno sra mozeap
HOATOAKHYA2 (PH3HKOB K pa3pabOTKe METOAOB IMOAYYEHHs
HOBbIX TPAaHCYpPaHOBbIX DAEMEHTOB H K CO3JAaHHMIO MEPBbIX
YPaHOBBIX «KOTAOB» HMAH «PEAaKTOPOB», KaK YHCTO 3KCIle-
PUMEHTAABHOrO, Tak H CYry6o NpakTHYeCKOro xapakTepa,
npeAHa3HAYEHHBIX JAsl MOAYYEHHs SAEPHOTO TCOPIOYEro.

Bumoit 1934 roaa HMpen Kropu u Mpeaepux Koamno
COO6IIMAN 06 OTKPBITHH MCKYCCTBEHHOH pPajMOaKTHBHOCTH.
Ouu onucarn ombIT, B pesyAbTaTe KOTOPOrO AAIOMMHH,
06AyYeHHbIH aAb(a-4acTHUAMH, MpeBpallarcs B pajHOAK-
THBHBIH @ocop. DTO coobileHHe BbI3BAAO GOAbIIOH HH-
tepec. A uro, ecAn nomnpobosatb 0o6ayuath ypan? He moay-
YHTCA AH CA€AYIOLIHA TPaHCYpPAHOBbIA DAEMEHT C MOPAAKO-

noJi 3HAROM
HENTYHUA
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H. Koauo-Kiopu u
unauiickuii pusux X. Baba
6eceaytor ¢ H. Boponm.

BbIM HOMepoM 93. Y Hero, Tak xe Kak U y ypaHa, npH AeAe-
HUM sAZep NOAYYaeMasi SHepPTHs JOA2HA 6bIAa MPEBOCXOAUTD
saTpauennyio. llpeactaBasiere ce6e 3agauy — OTbICKaTb
elie oauH aersmuics saement! 3amanuuso...

Takyio sazauy mocTaBHA mepei CBOMMH MOAOABIMH CO-
TPYAHHUKAMH, «MAaAbUHKAMH», KaK CaM HX HasblBaA, HTaAb-
auckuit pusuk dupuko Depmu. On npearoxur 06ryyaTb
ypaHoBYI0O MHImeHb HeiiTponamH. [lockoabky aaexkTpHuecko-
ro sapsja y HeHATpOHAa HET, maHCbl MPOGHTbCA CKBO3b 3a-
psazoBbld 6apbep K sAApPY Y Hero camble 60ibwmiHe. A yx
YyrOAMB B SZPO, UYTO-TO OH TaM 0653aTEAbHO HATBOPHT.
Yro umenno?.. (Depmu paccuutbiBar, uto sazpo ypaHna
c maccopbiM uHcaom 238 saxpaTHT HeliTpoH M nepeidaer
B MCKYCCTBEHHbIH pPaJAMOAaKTHBHBIA H3oTon — ypan 239.
Tor, B cBolo ouepeab, ucnycTuT 6eTa-yacTHUy, NpeBpa-
THTCSl B M30TON TPAHCYPAHOBOTO DAEMEHTA C ATOMHbBIM HO-
mepom 93.

Cuauara Bce mnro, kak H Hameuarocb. O6ayuenmbiii
ypaH CTAHOBHACS paguoakTHBHbIM. «MarbuHku» Hccaezo-
BaAM MHIIEHb 3a MHIUEHbIO, HO... BoazgereHHOro 93-ro
3AEMEHTa NMOYEMY-TO HE HAXOAHAH.

[Npumepno Toraa ke amepukaHckuil ¢usuxk us Kaau-
(opuuiickoro yuusepcurteta Dasun Makmuaran cobuparcs
NPHCTYNUTb K H3MEPEHHSIM PACCTOSHHMH, KOTOpble mpobera-
AM OCKOAKH sijep TOCAe JAeAeHHs. JTo 6blAa BMNOAHE AO-
6poTHas HayuyHas pab6oTa Mo TeM BpeMeHaM. ro6bl 3a-
HATbCA 3aJyYMaHHbIM DJKCMEPHUMEHTOM 6€3 MOMeX, CAeAo-
BaAO ZOkAATbCS AeTa. Koraa GOADIIMHCTBO KOAAEr YUIAHM
Ha KaHHUKYAbI, B pacnopsi:keHuH MakMHAAaHa OcTarcs wie-
cTHAECATHAIONMOBDBIH yHHBepcHTeTcKHE mukAoTpoH. M Bot
3KCIIEPHMEHT. ..

[Ipexae Bcero o nmocTaBHA Ha MamMHY MHIIEHb H3 Ge-
PHAAHS, HATIDABHUB HAa Hee MOTOK JEHTPOHOB U3 YCKOPHTEAS.
JeifiTponbl BbIGHBAAH W3 6GEPUAAHS HEHTPOHDI, KOTOpbIE
MakMuAAaH TNpeAmoOAaraA HCNOAb30BaTb AAsl OOGAYdYEHHS
BTOpO# Mumenu us ypana. Kak ee caerarn? Amepuxanckuii
(PUBHUK CAO2KHA TapMOIUKOH AAMHHBIH AHCT NanupoCHOH
6yMard M MOKPbIA MEPBYIO €r0 CTPAHHYKY OKMCbIO ypaHa.
Helitpoubt 6yayr pas6buBaTb ero sapa, pagHOAKTHBHbIE



OCKOAKH KOTOPDBIX, B 3aBUCMMOCTH OT CBO€il SHEPTHH, CTAHYT
NPOHHKATb Ha Pa3HYIO TAYOMHY «rapmomkH». [lo akTuHO-
CTH OTAEABHBIX AMCTOYKOB OH CMOKET CYAMTb O TOM, CKOAb-
KO OCKOAKOB KyJa AO6pPaAMCh.

[Tpoctoe u octpoymuoe pemenne. Ognako yxe Ha mep-
BbIX M0paX MCCAEJOBAaTEAb CTOAKHYACA C pe3yAbTaTaMH,
KOTOPbIX He cyMeA 06bsACHMTb. B ypanoBo-6ymaxkHoM «6y-
Tepbpoae» nocae obAyyeHHss OOHapyKHAHCb JABa pajHOaK-
tuBHbix usortona. Oaun — c nepuogom noaypacnaza 23 mu-
nyTbl. On comuenuit ne BoisbiBar — ypaun-239. dto aokasa-
Au eme Hemubt B 1936 rogy. A BoT BTOpOW?..

Juu npoxoauan 3a AHAMH, BTOPOH M30TON paciiHgpPOB-
ke He noazaBancsi. Makmuaran 6bia B otyasauuu. O uys-
CTBOBAA, UTO «3aleNUA» UYTO-TO Aro6onbiTHoe. Ho uTo6bI
COCTOAIAOCH OTKPbITHE, TAMHCTBEHHOTO HE3HAKOMILA CAEJO0Ba-
AO TILATEAbHO HM3YYHMTb, ONPEJEAHTb BCE €ro XMMHUYECKHE
ceoiictea. A Makmuaran 6bia pu3HKOM M 6bIA oauH. Emy
npocTo He xBaTaAro pyk. Brmpouem, Tem, kTo no-Hacrosmemy
yBAEUEH CBOMM JeAOM, Cyab6a HENpPEMEHHO INOCbIAAET Ka-
Kyto-uu6yab yaauy. Hazo Torbko BoBpems yxBaTuTb ee 3a
XBOCT.

Ha srtor pas «noaapkom cyab6bi» okasarca npHATEAb
Makmuarana Muaunn Dii6erbcoH, Takod :xe TPHUALATH-
AETHMH :KM3HEPAJZOCTHbIH (HU3HK, PEUIMBIIHH MOBeceAee
NPOBECTH CBOH MaHCKHMe KaHHKYAbl H MOTOMY MpHeXaBUIHH
B Depkan.

[los:xke on pacckasbiBar, 4TO 3TO 6GbIAM AEHCTBHTEABHO
camble «BeceAble» KAHHKYAbl B ero xH3HH. F.cAM Tbl HacTOs-
IUKi yueHbIH, a MPHUATEAD HATKHYACH HAa YTO-TO HHTEPECHOE
H MIPOCHT MOMOYb, TO KAKOH MOKeT MATH pasroBop O MAaHaXx
orabixa?.. O6a cyTkamMu He BbIA€3aAM M3 HHCTHTYTa,
6erass OT UMKAOTPOHA B XMMH4YecKyl0o rabopaTopHio H o6paT-
no. Cnaan ypbIBKaMH, €AM Ha XOAY M 4YTO NpPHAETCA. 3aTo
K KOHLY oTnycka OiberbcoHa 06a 3HAAH O TaHHCTBEHHOM
nesnakomue Bce! ITOo 6BIA AEBAHOCTO TPETHH DAEMEHT
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A. @. Hopgpe u P. Munruxen
8 Texnonoruueckom umcruryre

8 ITacagene (CIIA). 1927 i0a4.
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Cxema onvita Makmunnana.

tabauubl Menzenreesa, nepsblii B MCTOPHH MCKYCCTBEHHO
CO3/JaHHbIH YeAOBEKOM XMMHHYEeCKHH aAremeHT!

MakMHAAAH TNpPEAAOKHA HasBaTb ero HenTyHHem. |lo-
ckoabKy B CoaneuHol cHcTeMe 3a 0p6HTOH mAaHeTbl Y paHa
ArexuT opbura Henrtyna, To nycTb u B TabAHIIe XMMHUECKHX
IAEMEHTOB CO6AIOZAETCS TAKOM 2k€ MPUHLMII.

He rtepsis Bpemenn, M3HKH ceAM 3a CTOA H HamHCaAH
CTaTblo, B KOTOPOH NOApo6HO pacckasaArH, kak ypaH-238
3axBaTbIBaeT HeHTPOH U mpespamaercsa B ypan-239 c nepwuo-
aom mnoaypacnaza 23 munytbl. M1 kak morom, B cBOlO Oue-
peab, HEYCTOHYUBBIH M30TON ypaHa MPEBPALLAETCS B HEMTY-
uni-239.

Coobmenne 6bia0  ony6aumkoBaHo. Ero mnpounTaru.
M toabko mocae aToro cnoxsaTtuanch. Beanko6putanus yaxe
BOEBaAa C FMTAEPOBCKHM PEHXOM, H NMOTOMY aHrAHHaHe mep-
BbIMH cO06pa3sHAH, KaKylo HHPOPMalLHIO MOXKHO ObIAO H3-
BA€Ub H3 TaKOH CTATbH. «AX, 3TH AerkOMbICAeHHble sHKH!
Zla Takoe coobuienue A0AxHO 6bITb apxucekpeTHbim!» Pas-
rueBanubiil cap Jl. Yeasuk, ToT cambiii, kOTOpbIH OTKPBIA
ueiitpon B 1932 roay, norpe6oBar OT cBOEro npaBHTEAbCTBA
sasiutb CILIA pemunTeabnbiit mporecr.

Tpyano ceroaus ckasaTth, 3Ta AM akuus BO3bIMEAA
AeHCTBHME MAH UTO-TO JApYyroe, HO OYKBaAbHO 4Yepes
HECKOABKO ZHell Ha cOO6IIeHHs O SAAEPHBIX MCCAEAOBAHMSIX
B AMepuke 6biAa BBejeHa LEH3Ypa.



Me:xay Tem wuccrezoBanus B KarudopHuuiickom yHH-
BepCHTeTe MPOAOAMKAAMCh. KKaHHKyABI KOHYMAHCH, M K pa-
6ote MakMuAraHA HOAKAIOUMAHM IleAYIO TPYONY paiHOXH-
mukoB. Hazo 6bir0, He ocTaHaBAMBasich, 3aKpenuTh M pas-
BUTb AOCTUTHYThI ycmex. M BoT B zekabpe Toro ke roaa,
obayuass ypaH siApaMH TSKEAOTO BOAOPOAA, ydyeHble obHa-
PYKHAM ellle OAMH HEHU3BECTHBIH paHee MPOAYKT, M3AyYalo-
wuil arbda-yacTuubl ¢ nepuosom noaypacnaza 90 aer. Te-
nepb coMHeHHH He 6biro. Bce 3HaAM, uTo OTKpBIT BTOPOW
MCKYCCTBeHHbl#t TpaHcypaH — 94-it sremenT Tabauup Men-
AeAeeBa.

Ha sTor pas uccaezoBaTean He cnemmAu omnoBecTHTb
mup 06 oTkpbitun. OHM garke He TOPOMHMAHCh OKPECTHTDb
cBoe aetume. CTpanHas MeAAHTeAbHOCTb, He MpaBAa AH?
O6bluHO NepBOOTKPbIBATEAH TOPOMATCA Ha3BaTb HOBbIH
SAEMEHT, TOKa elle He BbICOXAH 4YepHHMAA Ha AMCTe pac-
yetoB. A TyT? OxoHuuB paboumii geHb, QUBHKH H XHMHKH
THXOHbKO YXOAMAH M3 Aab60opaTOpHil, MOAYA 3aTBOPAAH 3a
cobol ABEpH M TaK 2Ke MOAYA eXaAM JAOMOH.

Haa 94-m saementom onycTuacs sanaBec Taiihbl. [lpoii-
ZeT roj, M Ta »Ke Ipynna CHHTe3HPYeT BTOPOH, Goree Ba-
HbIi U30TON HOBOro sAeMmeHTa. MzoTonm ¢ mepuogom moay-
pacnaza 24 000 ret. U cuoBa HM cTpouku o HeM He momazeT
B HayuHyio newaTb. B 1942 rogy xumMukM moAyuaT mepsoe
yuCTOe coeAuHeHHe dAeMeHTa 94, a moTom o6HapyxxmMTCH,
YTO OH CYIIeCTBYyeT B MPUPOAHOM COCTOSHHH H 6yjeT Haii-
AeH B ypaHOBoH pyae, BbiBesenHo#t us Kounro...

Boabmas cyapba xaara HOBbIH sAeMeHT. 3ras cyabba,
npokAsitaa cyapba. loabko B 1948 roay, korma cekper
aToMHOM 60M6bI MepecTaA CyllecTBOBaTb, 94-i MOAyUHA UMA.
Ero HasBaru nayTonuem.

IMPUMEYAHUE N 4,

KOTOpOE MOJCET npuloguTbCsa TeM, KTO 3aUHTEePeCyercs
CBEPXT SN ECALIMU TPAHCYpPAHAMU

Tpancypanosbimu (uaAn 3aypa M) Ha TCA HMCKyCCT bie
PazHOAKTHBHDbIE XHMHUYECKHE BAEMEHTDI, PacNOAOKeHHbIe B KOHLE MepHOAH-
ueckoit cuctembl MengeneeBa ncaes 3a ypanom. Mx ner B npupoae. O6pa-
30BaBUINCb BMeCTe C Halleli NMAaHeTOM, OHM JaBHO pacchimainch Ha Goaee
AerkHe dAeMeHTbl. A BOT MoveMy OHH OKa3aAHCb HeyCTOHYMBBI H pacha-
AHCb — 06 aTOM, moxsaryil, NpujeTca NoroBopuTb Noapobmuee.

Ecau Bo1 emte pas nocmorpure B Tabaune Menagereesa Ha uncaa, o6o-
3Haualowue obulee KOAHuUECTBO NPOTOHOB M HeliTpoHoB (A) B Agpax aToMoB
3AeMEHTOB, TO 3aMeTHTe AIOGONbITHYIO 3aKOHOMEPHOCTb: KaK MPaBHAO,
B Aerkux aapax (c umcaom HykaoHoe menbme 20) KoAuuecTBo NpoToHOB
H HellTPoHOB oauHakoBoe. B 6oree Tameabix aapax ¢ pocTom aTomHOro
HOMepa J0As HEeHTPOHOB yBeAMunBaeTcsa. B uem npuumna?

Koneuno, ona ne oana. Ho raaenyro moxno ycmoTpeTs B HenpepbiBHOM
Gopbbe Mexkcay CHAAMH NPHUTA2KEHUA H OTTAAKHBAHHsA, KOTOPas NMPOMCXOAHT
B AroGom sape.

Sl nanomnio: Ha oueHb GAMBKHX PacCTOAHMAX MekAy NPOTOHAMM M HEHT-
poHamMu npoucxoauT o6MeH Me30HaMH,  OHM NPHTATHBAIOTCA APYT K APYry
¢ nomMowpio AzepHbix cuA. B To xe Bp Alo6bie, 0an sapaKeHHbIE
YaCTHUbI OTTAAKHBAIOTCA APYT OT APYra Moj AeiCTBHEM CHA AeKTPOCTaTH-
ueckoro oTTtarkuBanna. flaepHble cuAbI MorywecTBeHHee dAeKTpocTaTHYe-
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TPAHCYPAHOBDBIE
AJEMEHTDI

CKHX, HO JeiCTBYIOT Ha 6oiee KOPOTKHe PacCTOAHMA. 3HauuT, MPOTOHDI,
3apsceHHbIE NOAOKHTEABHO, JOAZKHBI H NPHTATHBATHCA H OTTAAKHBATHCA.
Heiitponn! ke, pacnoAozkeHHble PAZOM, MOTYT HCNBITHIBATD TOAbKO MPH-
TaNeHHe.

B aapax ¢ uncAom npoTonoB GoAblue JecATH 0 KPalHMX 4acTHUAX yiKe
HeAb3s CKasaTh, YTO OHH «CHAAT paAiom». SlgepHble CHAbI MpHTs:eHHA
Mexkay uuMu ocAabrenbi. Cuabl OTTAAKHBAHMA ToNce CTAHOBATCA MeHbile,
HO He HaMHoro.

Taxue aapa moxno yaep:xaTb oT pacnaga ao6aBarenuem n3bbiTka HeilT-
POHOB, KOTOpbie MCHBITHIBAIOT TOABKO NMPHTSKEHHE.

Koneuno, nopo6uoe ynpounenne agpa Toxe umeeT cBon npeaeant. Bean
uem GOAbIIE B HEM HACTHL, TeM JaAbllie APYT OT APYra oHH HaXOAATCA, TeM
crabee ux B3amMHOe NpPHTAZeHHe.

CambiM TAzkeAbIM AAPOM, 3aKAIOWAIOIIHM INEPeHry cTaGHABHBIX 3Ae-
MeHTOB, ABAAETCA H3oTon BHcmyTa. Ero aapo coaepxut B ce6e 83 nporona
u 209 ueiirponon. Bce nocaeayromme 6oree Taceavie aapa, ¢ Goabmmm
KOAHYECTBOM HYKAOHOB, HeycToiuuBbi B npunpune. Ouu co BpemeHem
o6sasaTeabno pacnaayrcs Ha 6oAree rerkue, a 3HauuT, U Ha 6oree ycToluuBbIE
ockoaxu. IIpu sTom npeackasaTb, korja HMeHHO JaHHDIN aTOM «pPasBaAHT-
cA», HEBO3MOXKHO. JTO MO2KET NMPOM3OHTH M Ha HalIMX rAa3ax, a MoxeT
H uepe3 TbHICAYY AeT.

PaboTaTb B yCAOBHAX TaKoWH HeonpejgeAeHHOCTH odenb Hererxo. M moto-
My (H3HKH BBEAH NpejCTaBAeHHe O CPeAHEM BpeMeHH :KH3HHM aTOMa.
OnpeaeasieTca oHo NepHOZOM NOAYPacnaja, To eCTb BpeMeHeM, 3a KOTOpoe
NOAOBHHA BCEX aTOMOB pagHOAaKTHBHOTo o6pasua pacnajaercs.

Ilepuoa noaypacnaaa (T/,) paauoaxTusnoro semecrsa — aTo ceoiict-
BO, MOYTH He 3aBHCALICE HH OT KaKHUX (PM3HUECKHX YCAOBHii, B KOTOpPble Mbl
MorAu 6b1 moMecTHTD 06pasen: NOABEPrHYTb AH €ro OFPOMHBIM JABAEHHAM,
PacnAaBHTb, HCIAPHTb H TaK AaAee.

Yuenble 3nal0T nepuHoAbI MoAypacnaja BCeX dAeMEHTOB.

Hanpumep, y paans nepmoa noaypacnaga paBen npn6AH3HTeAbHO
1600 ropam. Byaem cuntatn, uto y Hac ¢ Bamu ectb o6pasen, cogep:ramuii
poBHo oaun rpamm paansa-226. [poiiger 1600 ret, u paaus B 06pasue ocra-
HeTcsa noarpamma. [lpoiiaer eme 1600 reT, u oT nepsonauarbHOro ero KoAu-
wecTBa ocTaHeTcs uerBeprasa uactb. M Tak aaree. C pocrom maccoBoro
49HCAAQ MepHOA MOAYPacmaja PaZHOAKTHBHBIX IAEMEHTOB CTaHOBHTCA Bce
MeHbiue.

PacckasbiBaloT, YTO OAHax<Abl B HayaAe NATHAECATBIX
rogoe Mropp Bacuabesnu Kypuatos saaymancs, uto aeratn
AaApiue?

[Tocre nanpsikenHoro pabouero AHs, NMOCAe THICAYH pe-
IIEHHbIX ZeA BbIZAACH YAacOK, KOrZa MO2KHO 6bIAO MOAYMaTh,
noropoputb... OHM cHAeAM BABOEM — JaBHHe 3HaKOMble:
CHayaAa y4YHTeAb C YUYEHHKOM, TMOTOM PyKOBOAHTEAb, Ha-
YaAbHHMK C NOJYHHEHHBbIM Mo paboTte, Mo 60AbmoMy 06IEeMY
ZAeAy M, HaKOHell, KaK KOAAErH MO AIOGHMOMY 3aHATHIO H
apysba — M. B. Kypuatos u I'. H. MDaepos.

Cuauanra pasroBop IeA o6 UTOrax nposeAraHHOH PabOTHI.
Uto x, caeraHO HeMaAro: BbIMOAHeHO 3azaHue PoauHbl Mo
ykpenaenuio 6oecriocobnoct ee Boopyxennnix Cunr. Cosert-
ckuit Colos cTar aTomHuol aepmasoit. Ha aToii pa6ore 06y-
YeHbl U BOCTIUTaHbI 3aMeyaTeAbHble Kajpbl: HayuHble paboT-
HHMKH, PpYKOBOJAHTEAM, WH:eHepbl-TexHororH... CoszaHa
OTAMYHAsi dKCIePUMeHTaAbHas 6asa, Ha KOTOPO#l BeAyTcs
pa3pabOTKH «MHPHOTO aToMa»: 6YAYIIMX DAEKTPOCTAHLH,
MOLLHBIX ¥ KOMMAKTHBIX ABHraTeAell AAS AeAOKOAOB. ATOM-



Hasi dHEPrHs MPUCTYNHAA K CAYKEHHIO HapOAHOMY XO3sH-
cTBy... A uto garbme? Kaxue eme nanpaBrenus creayet
paspabaTblBaTb MOAOJOH OTPACAH HAYKH?

KypuaToB u cAblmaTh He XoTeA, UTO6bI 3aHHMATbCS
«Hayko#t Boobuwe». Her u ewe pas umer! Torbko Tem, uto
NO3BOAHT NPOHUKHYTb B HOBble 06AACTH, UTO OTKPOET HOBbIE
ropusoHTbl. Ho uto umenno?

[IpumepHo B To ke BpemMs B HayuyHOH MeyaTH OZHA 3a
APYroil 3aJHUM UYHCAOM CTaAHM MOABAATbCA CTaTbH aMepH-
kaHckux (usukoB. OHM coobuwarm 06 ycnexax B o6AacTH
CHHTe3a HOBbIX HCKYCCTBEHHbIX TPaHCYpPAaHOBbIX 3AeMEHTOB.
JAa Hammx cneuMaAHMCTOB JZeAO 3TO ObIAO COBCEM HO-
BbiM. EcAn HaumHaTbh ¢ a30B, To Tak M 6yAemb NAeCTHCh B
XBOCTe Yy AHZAepoB. F.cAmM BKAIOHAaTbCs M MOAXBaTbIBaTb pa-
60Ty Ha AaHHOM O3Tamfle, 3HAYHT, CPasy ke OKYHYTbCsi B
TPYAHOCTH.

Kypuator ¢ DArepoBbiM moHMMaAH, YTO KakAblii HOBBIH
3AeMeHT 6yJeT aBaTbCA B PyKH B COTHH M ThICSIYM pas3 TPYa-
Hee, ueM MNpejblAylLHE.

M Bce-taku onm pemnauco. Mropn BacuabeBuu ckasan:
«A To... NPOHAET CTO AeT, OFASHYTCSA TOTOMKH Ha HallH
BpemeHa u ckaxyT: «Hy, peaktopbl, Hy Tepmosa, a BoT
HoBbix aAeMeHTOB B CCCP ne aerarm». HerecTubim 6yaer
3To 3aMeuaHHe. Beab cHHTe3 HOBBIX 9A€MeHTOB — 3TO OJAHH
M3 MHAUKATOPOB yPOBHS HayKH. 3a Hero 0613aTeAbHO HY kK-
HO 6paTbCs».

B cBoem uuTepBbIO KOppecnoHAeHTy xypHara «Hayka
u xusub» B 1975 roay akasemuk (DrepoB BcrnomuHaA:
«PaboTarn Mbl Ha cTapoM He6OABIIOM MOAYTOPaMeTPOBOM
uukrotrpore Mucturyra aromuoil suepruu. B mamy rpynmy
BXOAHAH MOAOAble pe6aTa, TPHHAALATb AMMAOMHHMKOB Je-
HMHTPaZICKOTO MOAHTeXHHYeckoro M VlockoBckoro uH2keHep-
HO-Pu3HYeckoro HHCTUTYToB. He 6bin0 onbiTa, HO He 6bIAO
M Tpaauuwuit, kotopbie agaBAT. Jero — HoBoe, Ha HeM H
YUHTbCS».

Hauaro yue6b1 npumaoch Ha To BpeMs, KOrAa 3aoKeaH-
CKHMe KOAAErH yrke HaKOMHMAHM OMNbIT, OTKPbIB A€BATb 3aypa-
HOBbIX 3AeMeHTOB. BoT MXx mnepeueHb, HauuHas C CaMoro
NepBOro TpaHCypaHa — C HENTYHHSA.

93 uentynuit otkpoit B 1940 8 CLLIA
94 naytouuii otkpmit B 1941 8 CILIA

95 amepuumii 1944 CLIA
96 kiopuit 1944 CIIA
97 6epranii 1949 CLIA
98 kaaudopHuii 1950 CIIA
99 sitHmTeiHui 1952 CIIA
100 pepmuii 1953 CLIA
101 menaenesuit 1955 CUIA

Oanako ueM Tskeree CTaHOBHAHCH sZpa aTOMOB TPaHC-
ypaHOBBIX IAEMEHTOB, TeM OOAbllle BCTaBaAO TPYZAHOCTEH

I'. Cubopr — oaun us
oTkpobigareaeii
TPAHCYPAHOBBIX INEMEHTOB.
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A. 'vopco — onvirnwiii
«OXOTHUK» 3@ TPAHCYPAHAMU —
nocae yaaunozo

aKcnepuMeHTa.

Ha NyYTH uX NoAydeHus. Yxe B 1955 roay, muorokpartho
60M6apANpPYs YACTHLAMH MHILEHb, COJepPKallyIo SHHILTEH-
HMH, aMepHKaHCKHe (DUSHKH AOOGBIAM BCErO HECKOABKO aTo-
MOB cTo mepBoro sAremeHTa. ATomos! Bbl mpeacraBasere
ce6e?.. K 1958 roay koAMyecTBO STHX aTOMOB AOCTHIAO
cotHu. Mo2Ho 6bIAO MOMBITATBCA C TOMOILBIO H30ILPEH-
HbIX METOAOB He XHMHH, Aaxie He MHMKPOXHMHH, a YAbTpa-
MHKPOXHMMHH NPOBECTH aHAaAHM3 M YCTaHOBMTb CBOHCTBa HO-
BOrO 3AeMeHTa.

[lepuoa ero moaypacnaza okasarcs paBHbBIM BCEro TPH-
auaTu muayTam. HassaAu saeMeHT «MeHzeAeBHEM» B ueCTb
TBOpLa MEPHOAMYECKOTO 3aKOHa.

«K coxarennro, — nucarn 'bopco u Cubopr, raasubie
CrelHaAHCTbl [0 HOBbIM TPaHCYpPaHOBBIM SAEeMEHTaM H pPy-
KOBOAHTEAH MOYTH BCEX DKCIIEPHMEHTOB IO IepPeyrCAeHHbIM
Bbllle TpaHCypaHaM, — MO0 Mepe MOBbIIIEHHs MOPAAKOBOro
HOMepa MePHOAbl MOAypachaza CTAHOBATCA, MO-BHAHMOMY,
BCe MeHbllle U MeHbiue. K Tomy Bpemenu, korza 6yzet ocy-
wecTBAeH cHHTe3 aaemenToB 104 u 105, mbi, BeposaTHO, cy-
MeeM yCTaHOBHTb, YTO AaKe JOATOKHMBYLIHE H30TOMbl 3THX
3AeMeHTOB 6YAYT CyllecTBOBaTb B TeueHHe BPeMeHM, eABa
AHM AOCTATOYHOTO AASl HAEHTHPHKALHH MX XHMHYECKHM CIO-
cobom».

B Takoit 0o6cTaHOBKe HalmM COBeTCKHe (PU3MKH HauMHAaAM
aTy paboTy. BosHukaAa sakonHbIi Bompoc, KoTopbiii TpeBo-
xkuA eme JAmutpus Meanosnua MengenreeBa: rae rpanuua
nepuoaudeckoit cuctembl? CKOADKO XHMHUYECKHX «KMPITH-
yeil» cyMeAa cO3JaThb MPHUPOAA AAS BCero 6€CKOHEUHOrO pas-
Hoo6pa3sHs OKPYy?KaloUero MHpa?..

NPUMEYAHUE N 5,

8 KOTOPOM peub ujgeT o6 YyCTOUUUBOCTU ATOMHBLX A4EP,
a Taxkxe o HeobbIUaliHOM NYTewecT8UU No MoP HecTabuab-
HOCTU OT MaTepuka K He8eJOMbIM OCTPOBAM...

JeficTBuTeAbHO, €CAH CPaBHHTDb Me:kay coGoli BpeMeHa »KH3HH HCKYCCT-
BeHHO CHHTE3HPOBAHHBIX 3AEMEHTOB, TO HETPYAHO 3aMETHTb, UTO C YBEAH-
YeHHEeM aTOMHOrO HOMepa MEPHOJA MOAypacnaja KaTaCTPO(HUECKH YKopauH-
Baetca. Bor HeckoAbko MpuMepoB: ypaH — ecTecTBeHHbIH pajHOAKTHBHbIH
3AEMEHT — KHBeT MHAAHapabl AeT. flapa nayromna-244 pacnagatorca
4yepe3 coTHIO MHAAHOHOB AeT. Slapa xarndopuua-250 xkuByT Bcero oxoAro
aecatn Aer. Bex aiinmreiinna-251 — asecTn cembaecar amedt, Qep-
mua-252 — nopsaka ABaguaTH 4acoB, a MEHJeAeBHH pacmajaeTca yixe 3a
Tpuauarb munyrt. [louemy?

Cuauara HccAej0BaTeAH PELIHAH, YTO BCe /leA0 3aKAIOUAETCA B TOM, UTO,
uem GoAbuwe 3apaj AApa, TeM CHAbHee K HeMy NPHTArHBAIOTCA dAEKTPOHDBI
pHyTpennnx op6ut. Y npu nopaakosom Homepe saemenrta uro-unbyan okoro
170—180 nacrynaer 3axBaT 2apoM 3THX 3AeKTPOHOB. A pa3 Tak, To JaAble
3apag agpa pacta He mor. OTpuuaTeAbHo 3apAzkeHHble 3AeKTPOHbI
HeHTpaAH30BaAH 3apsAjbl NPOTOHOB.

IMonpo6yem nocTponTb 3aKOHOMEPHOCTb yMeHbIlleHHA BPeMEHH KH3HH
OTKPBITHIX TPAHCYPaHOB H 3KCTPANOAHPOBATh ee JaAblie Ha GoAee TazkeAble
H emle He oTKpbiTbie... [loayuaercs, uTo yxe cTo BocbMoii 3IAeMEHT JoANeH
#uTb He Goapme yem 10720 cexymanr.

A Bbi npeacraBasete cebe 10720 cexynapi? [la 3a Takoli mur He ToAbKo
3AeKTpoHHas o6orouka BOKpyr agpa He o6pasyeTcs, HO H CaMoO-TO AAPO



BPAA A ycneeT opraHnsoBaTbca. [laBaiiTe nmompoGyem paso6paTbcs, uTo
NPOMCXOAHT B NepBble MIHOBEHHsI OCAE TOTO, KK TAMeAbIid HOH Bpe3aeTcs
B AAPO aToMa MHIIEHH M JBa AAPa CAHBAIOTCHA BOEAMHO...

IMpexae Bcero «po:kaenne» conpoBoxsgaeTcss GypHbIMH BHYTPeHHHMH
norpacennamu. Hyxaronam — mefiTponam u npoTonam — Hyx<HO Bpemsi,
uTobb1 «npuiiTu B ceba». To ecTb HaraauTh B3amMojelicTBHe H HauaTb
COBMeCTHOe ABHKeHMe, KaK FOBOPHTCS, «OPTraHH30BaTbCA B €IHHOE AAPO».
Beab HykAoHDBI B Aapax HenpepbIBHO ABHAKYTCSH, NPHYEM ABHMKYTCS ZOBOADb-
Ho 6pbictpo. HMx CKOPOCTb BCEro pa3 B A€CATb MeHbille CKOPOCTH CBETa.
A xsatut an 10™° cexymapi Ha To, uTo6pi M3 mpocroro HaGopa, crycTka
HYKAOHOB MOAYYHAOCh €JHHOE AAPO?

OkasbiBaeTcss — net, He xBatut! 3a Takoii KopoTkmii mpomexkyTok
BpeMeHH HYKAOHDI YCIEIOT IPOAETETb PAacCTOsAHHE, MeHblllee AHAMETPA AAPa.
O xakoM ke COBMEeCTHOM JABHMKCHHH M €AHHOH CHCTeMe MO2eT HATH peub?

Her, TeopeTnueckn M3 crycTka HyKAOHOB AP0 CTO BOCbMOrO dAeMEHTa
se noayunub. 108 nporonos — ato cammkom muoro ara aapa! A cxoabko
emge He canmkom muoro: 107 uau 106, moxer 6biTn, 105 uan 1042 Mozxer
6bITh, CHHTE3HPYsl TPAaHCypaHbl, (U3HKH BOT-BoT NoabepyTcs K rpaHuue
MeHJeAeeBCKoii TaGAHLBI, K CaMOMy NOCAeJHeMY JAeMEHTy, 3a KOTOPBIM
y Ipupoast Her nuuero B 3anmace? Oanaxo xutpoymnaa Marn-Ilpupoaa
6GesrpanuyHa na u3o6peTaTeAbHOCTD.

A1 yxe pacckasbiBaA, uTO ualge Bcero MOMajalOTCA B NMpUPoJe TaKHe
AApa, KOTOpble HMEIOT B CBOEM COCTaBe KOAHYECTBO NMPOTOHOB HAH HeHTpo-
HOB, paBHOe NOYeMy-To CeMH Marnueckum uncaam: 2, 8, 20, 28, 50, 82, 126...

Bo Bcex ombiTax Takme napa okasbiBaoTca Goree ycroiiumebimn. Onn
HMeIoT Han6GoAblee KOAHYECTBO JOATO:MBYIIIX H30Tonos. Boaee Toro, npu
nepexoje KOAHYECTBA HYKAOHOB Hepe3 MaruueckHe YHCAA Pe3KO MEeHSIOTCA
MHOTHe CBOHCTBa aTOMHBIX Azep.

Oco6eHHO NPOYHBIMH ABAAIOTCA ABadJbl Marudeckde AApPa, Y KOTOPBIX
3aM0AHeHbl 30 KOHIA M NPOTOHHDIE W HeATPOHHDbIE 060AOUKH.

INoBblmennas ycToiunBOCTD aTOMHDIX Ajep — OueHb BaxkHaa npobiema
AAA TeX, KTO HILET TPaHCypaHoBble aAemenTbl. Marnueckoe saapo He ToAbko
camo mo cebe ycroitunBo. OHo JoAXKHO MMeTb H yCTOHUHMBBIX cocepeil.
O6pasHo rosopsi, B oKeaHe HeCTaBHABHOCTH BOKPYT OCTPOBOB CTabHABHOCTH,
KaKMMH ABAAIOTCA MaruueckHe AApa, AOAXHbI PaclOAAraThCsi OTMEAH, a TO
H apXMIeAarH H3 YCTOHUMBBIX 3A€MEHTOB.

3uauur, emwe rae-ro MoryT 6biTb BIIOAHE yCTOHYHBbIE DAEMEHTDI, C TAKH-
MH Heo6X0AMMBIMH UYeAOBeKy CBOHCTBaMH, 0 KOTOPbIX OH MOXET TOABKO
meutats. Hazo Toabko a06paTbcs g0 aTMX oCTpoBOB cTabuAbHOCTH M Kak
CAeAyeT MOHCKATb BOKPYT HHX...

HexoTopble TeopeTukn npeamoaaraloT, uTo 6GAMacalilIyI0 «OTMeAb»
B OKeaHe HeCTaGMABDHOCTH TpaHCYPaHOBbIX JAEMEHTOB CAeJyeT HCKaThb

?A Ta ¢ HoMep« 114. flapa ero aTomoB aBaxabI MarnyecKkue
co 114 nporonamu u 184 neiirponamn. U, CyAR Mo NocAeAHUM coobmennam,
Ha nytn Kk 114 aarementy y umccaeaoBarerel ecTb ycmexm.

Cunres HOBBIX fAjep, H3yueHHe MX — BCe 3TO BaKHble WIArH K eIMHOR
Teopun atomuoro agpa. K Takoii Teopun, kotopas, nogo6Ho nepuoanueckoit
cucteme J. . MenaeaeeBa, moraa 6b1 06bACHATD 1 MpeAcKa3bIBaTh CBONCT-
Ba fAjep BCeX CyIUECTBYIOIIMX B NPHPOJE aToMOB.

A Beab aToM Mo CyLIECTBY — N0 Macce H PHEPTHH — COCTOMT B OCHOBHOM
u3 aapa. [loanoe oBAagenne Teopueii napa 6yser osHauaTb N HOBble dHepre-
THYeCKMe BO3MOXKHOCTH JAA 4eAoBeKa.
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Daepos TI'eopeuii Hukroaaeeuu (pod. ¢ 1913 2.) — coeemcruii pusur, axademur. llocae okonuwanus
Jenunzpadcrozo undycmpuaavrozo uncmumyma ¢ 1938 200y paboman ¢ PDusmexe nod pyrosodcmeom

H. B. Kypuamoea, a 3amem ¢ dpyzur uncmumymax AH CCCP.

Ocroenbie mpydst noceauenst usukre amomnozo a0pa, a marice Pusure KOCHULECKEUT ayyel.

B nrocaednue 200v: pabomaem e Ob6sedunennom uncmumyme sdeprsvir uccaedosanuii, zde pyrosodum
GoAbWUM KOANEKMUGOM, 3AHAMBIM U3YHEeHUEH PAdUOAKMUSHOCIMU Adep U CUKMe30M MPAHCYPAHOBLLT Ite-

MEHIT08.

I'. H. @aeposy npunadaescum psd evidarowurcs omepsimui u pabom 6 adeproil fusure.
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MOJIAPOK
MAPHIKCKOMY
KOHIPECCY

680-m3sHbtii yckopurenw
nporonos & Jybue.

B 1960 roay B Jy6ue, 8 O6beanneHHOM HMHCTHTYTe
aaepubix uccaegosanuit (OMAN) sapaboTar HoBbIN wHKAO-
TpoH. DTo 6bIA HacToswMi npasanuk. Hazexab Ha HoByIO
MalIHHY BO3AaraAHcb 60AbliHe. DTO H MOHATHO, B MHpPe KH-
neau crpactd. (DusHKHM pasHbIX CTPaH COPEBHOBAAMCDH B OT-
KPbITHH HOBBIX TPaHCYpaHOBbIX dAeMeHTOB. MckyccTennble
CBepXTsKeAble H30TONbI CTaAH Kak 6bl MepoH YypOBHS pas-
BUTHA AJepHOH (HM3HMKH, TMOKa3aTeAeM JOCTHTHYTBbIX Yc-
NexoB.

Ha yckoputere Hoberesckoro wunctutyTa ¢usuku B
CrokroabMe IIAH TIOMCKH CTO BTOporo sieMeHnTta. B Bepkam
aMepHKaHIbl TNPHLIEAHBAAHCb K CTO TpeTbeMmy. | eopruii
Huxoaaeruu D repoB co cBoMM MOAOABIM KOAAEKTHBOM pas-
MBILIASIA HaJ CTO YeTBEPTbIM...

Aetom 1962 roaa B Jy6He 6pira okoHUaTEABHO OTpabo-
TaHa MeTOAMKa dKcmepumeHTa. Mumenb us cuabuo paauo-
aKTMBHOTO H30ToMNa NAYTOHHA-242 yKpenuAH Ha YCKOPHTEAE,
u 3aAa onycter. Haa Bxozom sa:xraoch npeaynpe:xaatouee
tabro «lJukroTpon paboraeT», 3amMrara kpacHas AaMmmna.
Ona murara aeHb M Houb, CYTKH 3a cyTkamu. M kpyranie
CYTKH Ae:ypHUAH Bo3Ae cBoed Mammuubl pusuku. Ouu noutu
olLyIIaAH, KaK Pa3TOHAIOTCS HOHbI TS?KEAOTo HeoHa-22, Kak
AETAT OHM Ha (PUHHMILHOW NPsIMOH B MHILEHb, KaK NMpo6uBa-
10T 3apAAOBbIH 6apbep W BPbIBAlOTCA B AApa aTOMOB MAY-
TOHHA, KaK paspylaloT H M[epecTPauBalOT HX, Bbl6UBas
NPOAYKTbl AeAEHHS B peTHCTPHpyloliHe ycTpoicTsa... Ouu
BH/JIeAH MbICA€HHBIM B30poM Becb npouecc. Ho HyxHo 6b1r0
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BUJETb He MbICA€HHO, a rAasaMH, 1O pesyAbTaTam GeccT-
pacTHOro aHaAM3a. A aHaAM3 HHYEro YTEIIMTEAbHOro He
FOBOPHA.

HoBbiii  ay6HeHCcKMH UHKAOTPOH, Kpaca H TOpPAOCTb
O6be AMHEHHOTO HHCTHTYTa AA€PHbIX HCCAEAOBaHHH, KPYTHA
M TOHAA yacTHMUbI-cHapaabl BhycTyro. Cheabl, moxoxsue Ha
o2HAAaEeMbIH pacnaj siiep CTO 4eTBePTOro, MomnajaAMch TaK
pelKo, YTO He CTOMAO MX NMPUHHMATb BO BHHMaHHe. JTO Obl-
Aa urpa CTaTHCTHKH, He 6oaee.

PACCKA3DBIBAIOT, umo, kozda I'. H. @aepoe cobuparcs na Konzpecc no adeproi gusurxe, Komopoiii
doancen Gora cocmoamucs ¢ lapuxce aemom 1964 200a, nadexcrnbixr pesyavmamoe no cmo wemeepmomy eéce
ewe ne Gorao. Ha cmekasnnbiz demekmopar nocie npompaesu épemsa om 6peMeHU NOACAAMUCH Caedvi-
OCRUHEW, CMBICA KOMOPLIE MONHO GbILIO UCMOAK08AMb KAK pe3yabmambl pacnada adep 3aemenma ¢ épeme-
Hem weu3snu okoao odnoti mpemu cexyndvt. Ho nowmu max sce aezko moxcro 6vii0 amu caedst u ocrnopums.

— Ouenv yx onu pedku, — zopegaa pyrosodumeasv zpynnvt [Opuii [osaxoeuw Ozanecan. — 3a
namo wacog pabomuvt yckopumeas cunmesupyemcs odurn amom.

— A momem, smo u ne cmo wemeepmurii? Moxem 6oims, npocmo 2psa3nan muutens U 3mo caedst dpyzuz,
foace aezkux ae. 6? — abic tear demcyproe comnenue Paepos. On ouend He romea, Ho 00a3an
Ovta comnesamucs. H xoms ece 3naan, wno smo caedbl CmMo wemeepmozo, KUKMo He 803pPaAXcan nPOMUE L0020
RAGHA NPOBEPOUHBLE ONLIMOG.

Meped camvim omoezdom Paepoe crazan:

— Ecau konmpoasnste onvumur dadym nademnvie pesyavmamst, mozda.. Tozda npucsiaaiime meane-
epanmy! — C smunu caosamu u yaemeda.

Mockea — Illapuxc — menswe 06yx “acog nosema. A mam 2ocmuruya, 6cmpenu, *apKue nApuIccKue
yauysl ¢ necmpoi moanot mypucmos u agipuxaryamu, npodaowum pasnvle fuzypku u3 depeea...

Teaezparnmy or noayuua 3a wac G0 c60ezo GviICMYnAeHUL U He CMOZ omKa3zamb cebe ¢ ydogoasbcmeuu
npenodnecmu 3mo useecmue 6 Kawecmee clopnpusa 3apyd CHHBIM KOAREZUM. Koanezu anaoduposaau.
Koaaezu ecsaneckn svipaxcaau ceoli ocmope ycnexon ¢ proii gusuxu. Koanezu nosdpasasau.
Ulecmu dneii konzpecca npoaemeau nezamemno. H cnoea camonem. Toavko na amom paz Mapuw — Mocksa.

JBa roga cnycts uexocroBaukuii xumuk Vo 3Bapa, co-
Tpyauuk rabopatopun Dreposa, onmucar meTos orTAereHHs
M TPaHCHOPTHPOBKH KOPOTKO2KHMBYIIMX aTOMOB, KOTOPbIM
OHH TOAb30BaAHCD, ONpeJeAsl HX XHMHYECKYIO TTPHHAAAEXK-
HOCTb.

Ero cTaTbs — HacTosuuii Hay4yHbIH JeTeKTHB, KOTO-
pbIii YMTaeTCs ¢ HeocAabeBalOIHM HHTepecoM. Beab TOAbKO
noaymatb, uto 3a 690 yacoB pa6oTbl LMKAOTPOHA UM yZAa-
AOCh 3aperHcTpHpoBaTb Bcero 12 aTOMOB HOBOTO AeMEHTa.
M no >TuM cuuTaHHbIM eAMHHYKAM YAbTPAMHKPOXHMHKH
Aa6opaTOPHH sAAepHBIX peaKUHHl ONpeAeAMAH XHMHYeCKHe
CBOHCTBa dAeMeHTa, 0Ka3aAM, YTO OH OTAHYaeTCs OT aKTH-
HOHJOB M JeHCTBHTeAbHO O6AM30K, KaK M OHAAAH, K
ragHUI0.

B ux pa6ore Bce 6biA0 HOBbiM. Hu cTo nepsbii, HU cTO
BTOPOi K TOMY BpeMeHH He ObIAM OMO3HAHbI XMMHMYECKHM
nytem. Ja, uto rosoputn! [lo6eaa 6pira moanoi!

KOPOTKOE COOBIHNEHHE

1964 roa, Jly6una. Fpynna yuennix Bo raase ¢ I. H. Maeporoim (CCCP)
ocymectBura cuntes srementa 104. Mumenb us nayronns-94, usorona
¢ maccoBpim uncaom 242, obrayuarach yckopemubiMu monamm mneona-10,
nsoTon ¢ maccoBpim uncrom 22. B peayabrare sxcnepumenta moxkHo ¢ yBe-
PEeHHOCTBIO mpeAnoAaratb, uTo GbIA CHHTe3npoBaH usoron saementa 104
¢ maccoeoim uncaom 260. Ilepuoa norypacmaga T,/.=0,3 cexynap.



ECTb «CTO HIECTOW»!
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Ouwubku seauxozo yma 6oace
NOYUUTEAbHDBL, HeM UCTUHBL YyMa
nocpeAcT8eHHOZO.

K. Bepne

6 uoasn 1966 roga Yuenniit coer O6beannennoro HHCTHTYTa AfepHBIX
HCCAeJOBaHHH yTBepAHA IPejAOKeHHEe COTPY AHHKOB AaGopaTopun sgepHbIX
peakuuit, pykosogumoii I. H. Mareposbim, — «B 3nak npusnanusa eoigaio-
muxca sacayr akagemuka V. B. Kypuatosa s passutum sgepnoii gpuanxn
NPHCBOMTb HOBOMY BAEMEHTY Ha3BaHHE «KYP4aTOBHH» M XHMHYeCKHH CHM-
Bor «Ku».

B 1968 roay ay6uenckue H3HKM MOAYYHAH BO BAaAeHHe
ellle 0AHH HOBBbIH HHKAOTPoH. Hazo Am rosoputh, kak oHu
6bian paapi? OcobeHHO KOTAa BOBHMKAO MpeAAOKeHHE pas-
FOHATb TsxeAble MOHbL... Ho 06 aToM, moxaayil, HyxKHO
pacckasaTb 60Aee MOAPOGHO, MOTOMY YTO 3ajaua OKa3aAachb
CBAI3aHHOH C CHHTE30M HOBOTO 3AeMEHTa.

Hauaau ¢ Toro, uto B3siru MumeHb us Kropua-96 u npwu-
HAAHCbh O06CTpeAHBaTb ee HoHamu Heona-10: 96 10=106,
Ka3aAoch 6b1, yero npoue? Ho kropuit cam no cebe upessbi-
4aliHO paanoakTHBeH. Des Bcakoit 60M6apAHPOBKH OH OXOT-
HO JeAMACSs, co3ZaBas Takoidl (oH, B Ae6pAX KOTOPOro mpo-
CTO HEBO3MOMNHO 6bIAO pasrAszeTb uTo-Au60. Huuero us
STOrO OMbITa He MOAYYHAOCD.

Amepukanubl B3AAM MHImIeHb M3 kKarudopuua-98 u o6-
cTpeAsiau ee uoHamu kucropoaa-8: 9848=106... Toxe
HHMYero xopoiuero. BoT B3ATb 661 MUIIEHb H3 KaKOrO-HHOYZAb
MeHee PaJHOAKTHBHOTO H 6GoAee Aerkoro sieMeHTa U 06-
CTpeAsiTb ee 6oAee TsAKeAbIMH HoOHaMH... Ho ars pasroHa
TSAXKeAbIX HOHOB MOILHOCTe#l YCKOpPUTeAs He xBaTaro. HyzxeH
6bia kakoit-To gokyc. Ho kaxoit?..

B Jy6ue meutaru: «Bot B3aTh 6b1 MuIenb us ypaHna-92,
a B KayeCTBe CHapsJOB sapa aToMoB kpemuus-14. 92+ 14
ZOAKHBI AaTh B pe3yAbTaTe sgpa CTO mecToro...» JloAxkHbl-
TO ZOAXHBI, HO fApa ypaHa — AOBOAbHO PbiXAble 06pa3oBa-
HMA. SHa4MT, W sAAPa CTO lIECTOr0, KOTOPble IOAydaTCH,
6yayT nepeBo36y:AeHHbIMH. DOADIIMHCTBO CTaHeT TYT ke
pa3sBaAMBATbCA, H «BBIXOA» aTOMOB, AOCTYNHbIX HabAroAe-
uuio, cHusuTca. A Ha ckoabko? Moxer, 40 oaHoro sapa 3a
HezeAro paboTel UHKAOTpoHa. [lonpobyit noiimai... Her, B
KayeCTBe MHILIEHH HaAo 6paTb UTO-TO 60Aee MPOYHOE, KOM-
MaKTHOe, KaK CHE2KOK M3 CbIPOTO CHera.

Mo:ker 6biTb, monpo6oBaTh cBuHen? BasTh B KauecTBe
MHUIEHU CaMbI YCTOMYMBBIA 3AeMEHT C ABOHHBIM Maruye-
ckum aapom, ceuHeu-82. Yem Torza ero HyxkHO o6cTpe-
auBatb? 106—82=24. [saguaTp ueTbipe — 5TO aTOMHBIH
Homep xpoma. Ho maccosoe umcro xpoma A=52! Ha uem
e Pa3roHATb TaKHe TAxmeAeHHble HOHbI? MMeromuiics ycko-
PHTEADb HeMAOXo crnpaBAsiaca ¢ noHamu HeoHa-10. Ho uonn
XpoMa OH He MOTSHeT...

OuauH He MOTAHET, a €CAH B3ATb Aa M MOAKAIOUHTb K He-
My BTOpO#l yCKOPHTeAb, cTapblit? Ecam BKAIOUMTD MX «TaH-
aemom»? MouHocTb e yBeAHUMTCSA?

Ceroans TpyaHO Aaxie CKasaTb, KOMy NMepBOMY MpPHILNAA
B roAoBy 3Ta uzes. Koneuno, npumaocy nopa6otars. Pabo-



TaAM BCe: H MHKeHepbl, H PHU3MKH, H xumukH. K1 BoT cHoBa
HaJ BXOAOM B IIHKAOTPOHHDBIH 3aA 3aMHMraia KpacHas Aamma
H 3aropeAHCb 6YKBbI y2Ke 3HAKOMOTO TpaHCMapaHTa «IHKAO-
TPOH paboTaeT».

[lpomnro Bpems, u B 1974 roay npenpunt (Tak HasbiBa-
eTcsi skcnpecc-uHdopmanua) O6beaMHEHHOr0O HHCTHTYTa
AZePHBbIX HCCAEJOBAHUH COOBWIMA MHPY, YTO CTO MIECTOH
COBETCKHMH (PH3HUKAMH B3AT!

20 50 82 126

YUCAO MPOTOHOB

YHUCAO HEMTPOHOB

B 1973 roay B Mionxene npoxoanra Mexaynapoanas kougepeHuus
o (u3MKe ATOMHOro AApPa. YYaCTHHKH COBETCKOH JeAerallud mNoKasaiH
KOAAEraM IWIYTAMBYIO KapTy H30TONOB, HMeBWYIo 6oAbwoii ycnex.

Ha ocax koopauHaT oTAoeHBI MO BepTHKaAM Marmyeckue WMCAa Npo-
TOHOB, a MO TOPH3OHTAaAM — Maruueckue umcaa Heiitponos. Ms aeeoro
HHZKHETO YTAa KapTbl TAHETCA MaTePHK, COCTABAEHHDINH N3 BIOAHe CTabHADb-
ubix aaep. Bokpyr — 6ypuoe mope necrabuabnoctu. Ilo soanam sroro mops
NABIBYT KapaBeAAbl MCCAeJoOBaTeAeil, HalPaBASsACh K JaA€KOMY OCTPOBY
craburbHOCTH, HaxoasmeMycs Ha Nepeceuenun koopaunat 114 u 184.

Mnuoro TpyaHocTeil moaxmaaeT oTBaM<HbIX MopenAaBaTereii: GypHbie
BeTPbl, BCTPeuHble TeueHHs M BceBo3MoxkHble xumepbl. Oana m3 Takux
XMMep B BHJe MOPCKOTO 3Mesi OAMLeETBOpAeT coboii rumoTesy saepHoi
BA3KOCTH.

CoraacHo eii, TmkeAble Aapa B NMPUHLHNE He MOFYT CAMBATbCA B OJHO
cBepxTAMeroe. JTa FHNOTe3a HEKOTOPOe BpeMs MOAb30BaAach MOMYAAP-
HOCTBIO CPejH 4aCTH CMNELHAAHCTOB M TOPMO3HAA JaAbHeiiillue HccAelo-
BaHMA.

Ho uto 6b1 HH cAyunroch B myTH, eaBa oTnpaBHB ouepeHoil Kopabab,
Atoan Ha Gepery cmewiaT 3aA0XMTb HOBBIi...
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I. H. @aepos —
pyKosogureab coserckoil
1pynnbl nepsooTkpblsareeii
CBEPXTANCCALIX INCMEHTO8 —
8 naboparopuu
O6veaunennoto uncTuTyTa
AACPHBIX UCCACA0BAHULL.

KOPOTKOE COOBILHEHHE

1974 roa. Ay6ua. 10. LI. Oranecan ¢ coTpyanmkamm ocymecTBHAK
cuHTe3 3AemeHTa ¢ aromupim Homepom 106. Ilo metoay, mpearomennomy
Oranecanom, 6blra ocyllecTBAeHa sAjepHas peaKuus MewkAy MHIIEHDIO
¢ 207-m, 208-m nzoTonamu cBHHHA M MOHaMu Xxpoma. Bbin maenTHdHUMPO-
BaH CMOHTAHHO JEAAIIMICA M3AYHaTeAb ¢ NMEPHOAOM NoAypacmaja, paB-
HBIM HECKOABKMM MHAAMCEKYHAAM, ABAAIOIUMICA, MO MHEHHIO aBTOPOB,
256-m H30TONMOM CTO LIECTOrO JAEMEHTa.

Kommenrtapni

710 Tak npocto HanucaTb: «OcylecTBAEH CHHTe3 3AeMeHTa ¢ aTOMHBIM
nomepom 106», u Bce. A uto npsuerca 3a 3Toi KopoTkoii ¢pa3oii?

B 1964 roay B ra6opatopun agepubix peakumii I. H. (Daeposa 6via
cuntesuposan 104-ii srement, nassannbiii xypuatosnem. [Torom, B 1970 ro-
ay — 105 saemenTt, noryunBmnii HasBanue Huabc6opuii B wects Huanca
Bopa. [Torom... Her, oT cTo naroro k cTo wecromy Tax e, Kak OT cTo 4eT-
BepTOro K cTo msaTomy, Aobparbcsa 6piro Heabssa. [Ipumaocs pewars muo-
#KeCTBO HOBbIX mMpobirem.

Ho muoroe n usmennaroco. Hamenuacsa onvir koarexrusa. Tenepn ato
yke He MPOCTO rPyNna MOAOABIX 3HTY3HACTOB, BO3FAaBAsfeMass Kopudeem
aTomHoii (pusnku. Tenepb 3To 60AbLIOH H yMyApeHHDII ONBITOM KOAAEKTHB.
3a nreuamu ero COTpyAHHKOR HeMaAo AHNAOMOB Ha OTKpbiTHA. MHorne
3aIUTHAH AHMCCEPTalMH, CTaAH CNEHAAHCTaMH ¢ MHPOBbIM uMenem. Bnpo-
ueM, Koro u3 coBeTckux Awogeii 3Tum yausuwb? [lyTo oT Morosore cneyua-
AHCTa A0 KPYNHOTo y4eHoro o6blueH AAs TaAaHTAHMBOTO YeAOBeKa B Hawleil
cTpaHe.




Koarextus rabopaTopun agepubix peakuuit O6beaunen-
HOTO MHCTHTYTa 51/l€PHbIX MCCAEAOBAHHHA NPOAOA2KAET MOUCK.
B 1976 roay 6bin cunresuposan 107-i anement. Bpems ero
AKM3HH, ONATb BONPEKH NPOrHO3aM TEOPETHKOB, OKa3aAoCb
B MHAAMApAbl H MHAAHAapAbl pas 60Aee AAMTEAbHBIM, 4eM
oxHuAarOCh. IDTO BeCcbMa BJOXHOBASET HcCAeAoBaTeAeH.
[ToTomy uTo He 3ps roBopHA 3aMeuaTeAbHbIH COBETCKHH
¢pusuk, akagemuk llerp Neonnaosnu Kanuna: «Xopow Tot
9KCNepUMEHT, KOTOPbIi He coriacyercs ¢ Teopueii». Mmen-
HO TaKOH SKCMEPHMEHT ABHMraeT HayKy BIlepeA.

HMamennncs 3a aTu rosnl U azpec «roAOBHOrO IpeANpUs-
THa» sagepHoit ¢usuku. Pambme «Mekkoii» TpaHcypaHOB
cuntarcs DepkAu — He6OAbPWIOH aMepHKaHCKHE ToOpOAOK
CTyZeHTOB M Y4eHbIX, oTaeAeHHbIH oT mymHoro Can-Mpan-
IIMCKO UIHPOKMM 3aAMBOM. 3Jech B paJHallHOHHOHR Aabopa-
topun Kaaudophuiickoro yHuBepcHTeTa 6bIAM CHHTE3HPO-
BaHbl NepBble CBEPXTSAKEAblE IAEMEHTDbI, CTOSIIHEe 3a Mpe-
aeramu Tab6aunbl Menazeneesa.

Tenepp MupoBOH 1EeHTP 3THX pPabOT MepeMeCTHACS B
Jy6uy — Toxe He6OAbIIOH COBETCKMH TOpoAOK (H3BHKOB,
oTAeAeHHbIH oT mymHo#l MockBbl TpeMss uacaMu e3zbl Ha
sAekTpHuKe. 3aech B AabopaTopuu azepHbix peakuuii O6be-
AMHEHHOTO MHCTHUTYTa sJZePHbIX HCCAEAOBaHMH ApYKHbBIE
KOAAEKTHBbI COBETCKMX yUYeHbIX M HX KOAAEr H3 CTpaH Ha-
POAHOH AEMOKPAaTHH WITYPMYIOT aTOMHble MPOGAEMbI IO-
cAelHeH TpPeTH ABajLAaTOro BeKa.

«CTO CEJIbMOM»!
CJIEYIOLMN?..

H 8 Manom, s sabase wenuii
cnocoben Yy3peTo seauxoe.
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I'JIABA
OJITHHAIIATAA

YTO TAKOE
B3AUMOJENCTBUE?

Mbi yacTo ynoTpe6AasieM cAOBa, He 3aAyMbiBasChb Hal HX
HCTHHHBIM cMbicAoM. Bbl He ob6paimtaru Ha 5To BHUMaHHsA?..
Bosbmurte xoTa 6bi cAOBO «B3aMMoAeilcTBHe», YTO OHO 03-
HauaeT?

Bor Bbl cuauTe Ha ypoke M pasroBapHBaeTe C TOBapH-
wem. PasroBop — B3zaumoaeiicteue. Bbl o6menuBaeTtecn
caoBamu. CroBa BbipaxkaloT MbicAH. Bbl 06a — oTaeabHas
OT KAacca MBICAsILLAsl CHCTeMa, HaxoAsllascs BO B3aHMO-
JeHCTBHH.

Jpyroit nmpumep — Ha crmopTHBHO# nNAomwazke pe6saTa
urpaioT B Borei6or. Mrpoku oamolt komanabl B3ammozeil-
CTBYIOT APYT C APYroM — He JalOT M4y YNacTb Ha 3eMAIO.
Komanapi BsauMogeilcTBYI0T Apyr ¢ Apyrom, o6MeHHBaIOTCS
MsIYOM M CTaparoTCsi 3ab6UTb TOA.

He 3nauut Au 31O, 4TO B3auModaeiicTBHe — 3TO COBMeCT-
HOe eiiCTBHE OTAEAbHbIX YacTel, 06be AUHEHHDbIX B CHCTEMY ?
[louemy 6bi u mer?.. Konunracp mrpa Ha cnoprnaomazke.
Tpenep ynec mau. Pacnaanch komanabi. Her 60oabure cucre-
Mbi, OCTAAHCb OTJeAbHble SAE€MEHTDbI, MPOCTO pebsTa.

Yuuterp caerar Bam 3ameuanme. [lpekpaTnracp 60Aa-
toBHs. Ml Toxe HeT 6oAblue 3a mapToH OTAeAbHOH OT KAac-
ca MbicAsiied cuctembl. Bol Boman B coctaB apyro#i, 6oree
o6ueH CHCTeMbl YYEHHKOB, B3aMMOJEHCTBYIOLIHX C YYH-
TeAeM.

Hagepnoe, Bcskoe azeiicTBHe B3aMMHO, MOTOMY YTO eMy
Bcerja COOTBETCTBYeT paBHOe U MPOTHBOIOAOXKHO Halpas-
AeHHOe NPOTHBOAEHCTBHE.



He 6biBaer aeiictBua 6es otsBera. [lpu srom Bcsakoe
nAelcTBHe mNpeanoAaraeT obMeH cuAamMu. A uTo sBAsercs
NepPeHOCUYHKOM 3THX CHA?

B cnoprusnoit 60pbbe — msiu! B pasrosope — caoBa!l
A kakue elie B3aMMOZAEHCTBHSI MOXKHO 3aMeTHTb B OKPY?Kalo-
weit Hac npupoge? Toabko 6oree pyHZAaMeHTaAbHble, HeM
60OATOBHA Ha ypOKe...

[loxkaryit, cambiM mnepBbIM, Ha KOTOpOe HYeAOBeyeCTBO
06paTHAO BHHMMaHHe, ObIAO B3aHMOJEHCTBHE TSATOTEIOLIHX
Macc — rpaBHTalldsi, HAH, TMONPOCTY rOBOPs, NPHTSKeHHe.
Beab aTo oHO BbI3bIBaeT Takoe NPHUBbIYHOE ABAEHHE Ha 3eM-
Ae, KaK TO, 4TO pa3Hble NpeAMeTbl UMeloT pasHbii Bec. OHo
e onpeleAsieT ABH:KeHHe CIyTHHKOB, NMAaHeT, 3Be3JA M ra-
AaKTHK OTHOCHTEABHO APYr Apyra. Bbl Bce 3To xopolio
3HaeTe.

CheayrolwumM no CTapUIMHCTBY BHJAOM B3aHMOZAeHCTBHS,
C KOTOPbIM NMO3HAKOMHAHCH AIOJH, ObIAO 3AEKTPOMarHUuTHOE
B3auMmoZeiictBHe. MayuaTb ero craan He Tak AaBHO, Ho mpe-
ycrneAH HeMmaro. DTo M HeyAuBHTeAbHo. Mbl Beab aaxe He
3aZyMbIBaeMCsi HaJl TeM, UTO Bce, 6yKBaAbHO Bce: W TO, Kak
MBI BHAHMM, H TO, KaK CABILINM, KaK ocs3aeM, o60HseM, Mpo-
6yeM Ha BKYC, — BCe €CTb PE€3yAbTaT DAEKTPOMarHUTHBIX
B3aMMoZJeHCTBHIl Halero opraHusma c npupoaoi. Ja uto
roBOPUTb, KOTAAa «CaMa KHM3Hb B OCHOBe CBOEH — He UTO
HHOe, KaK 3AeKTPOMarHHUTHOE SIBACHHE».

IAeKTPOMarHUTHbIE CHADbI [0 CBOEMY AEHCTBHIO MOXO0KH
Ha rpaBuTauuonHble. OHH Tak:ke NPOSABASIOTCA Ha 60ADbLIME
paccTosiHusg M ocaabeBaloT MNMocTeneHHo, ob6paTHO mponop-
LUHOHAABHO KBaApaTy PacCTOSIHHS MeKAYy B3aUMOAEHCTBYIO-
wuMu obbektamu. Msyuas ux nposBaenue, yueHble co3aaru
CTPOHHYIO TEOPHI0 JAEKTPOMArHHTHOrO MOAs, BO MHOrOM
MOX02KYI0 Ha KAacCHuecKylo MexaHuky. Kl Touno Tak ke
BOIIPOC O TOM, YTO SIBASIETCS NEPEHOCUMKOM 3THX CHA, HX
He 0co6eHHO 6ecrOKOHA. 1 0AbKO BO3HHKHOBEHHE KBaHTOBOH
TEOPHH [Nranka wu TeOPHH @QoToaPPeKTa, pa3pa601‘aHHoﬁ
DHINTeHHOM, 3aCTaBHAO (HU3MKOB MOCMOTPETb Ha SIBACHHSA
noa apyrum yraom spenus. Okasaroch, YTO AASI DAEKTPH-
4eCKHX M MarHHTHBIX CHA NePeHOCYHKaMH SIBASIIOTCSI KBaHTbI
cBeTa.

Ecan tenepn nepeiiTu k aToMHOMY A4pY, TO COCTaBASIO-
IMe ero MPOTOHbI H HEHTPOHBI TO2€ AOA2KHBI B3aUMOJEHCT-
BOBaTb, 06MeHHBasACb KaKHMH-TO CHAAMH, YTOObl COXpPaHHTDb
CBO#l KOAAEKTHB, CBoIo cucteMy. Hu oaun us ussectubix cro-
co60B B3aHMOJEHCTBHSA AAS YacTHU sapa He roauAcsa. | pa-
BHTAaLlHOHHbIE CHAbBl ObIAM CcAabbl, IAEKTPOMArHUTHbIE 2Ke
pacTaAKHBaAH OJHOMMEHHO 3apsi2keHHble 4aCTHLbI, a He TPH-
taruBaru. /la u 6bIAM OHH HeJOCTATOUYHBI, YTOObI CTAHYTD,
KaK 2KeAe3HbIMH 0OpydaMH, silepHble YAaCTHLbI BOeZHHO.
[lpumroch npeanoroxsutb, uTo B sigpax AeHCTBYIOT HOBbIE
CHABI, AOTOAE HEH3BeCTHblE HCCAEZOBATEASIM.

HMsyuenne HoBoro BHMza B3aMMOAeHCTBHS MPHHECAO He-
MaAO YZAUBHTEAbBHbBIX H 00eCKypaHBAaIOWIHUX OTKPbITHH.
XapakTep HOBBIX CHA OKa3aACsl COBepIIEHHO HeOGbIUHDBIM.
Onu okasaAuch BO MHOTO pa3 MolIHee BCEX APYTHX. OHep-
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B nayke Her wupoxoii
cT046080U A0pOU, U TOALKO
TOT MOMET AOCTUIHYTb

ee CUSIOWUX BEPWUH, KTO,
He CTpawach Yycraaocru,
kapabkaercs no ee
KUMECHUCTBIM TPONAM.

K. Mapke
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H. E. Tamm — svraarowuiics
(pUSUK-TEOPETUK, CO34ATEND
3aMe4areabHol WKOAb
co8eTCKOlU TeopeTuueckoil
pusuxu.

THs BHYTPH siZpa B MHAAHOH pas MPeBOCXOAHAA SHePTHIO
SAeKTPOMarHUTHBIX CHA, KOTOPble MOMOTaAH pPacCUIeNAATb
BellleCTBa MPH XHMHUYECKHX peaKUHAX.

[TonsTHO, uTO HMKakoe KHMAYeHHe, NMPOKAAMBaHHE M Te-
peMemKBaHHe, KOTOPbIMH 3aHHMaAHCb aAXHMHKH, He MOTAO
pPa3spyUIUTb AApPa ATOMOB OZHHX SAEMEHTOB H NMPEeBPaTHTb HX
B ApYTHe.

XapakTep saepHbIX B3aUMoeHCTBHiI okasaArcs eme 6o-
Aee yauBHTeAbHbIM. [IposBAsiACS OH TOABKO Ha YpesBbI-
4aliHO MaAbix paccTosHHAX. MoxHO 6bIAO BHAOTHYIO NpPH-
6AH3HTbCA K A4PY aTOMa M BCe elle He NOYYBCTBOBATb BAHSA-
uua. AMmb BHYTpH sAzpa, TaM, TZe MPOTOHbI M HEHTPOHbBI
ynaKoBaHbl TaK MAOTHO, YTO TNPOMEXKYTKH MeXAYy HHMH
CBOASATCA K HHYTOXHBbIM paccTosiHusaM nopsaka 107'% cm,
siZlepHbIe CHABI BAPYT BbIPaCTaAH A0 OrPOMHBIX 3HauyeHHE.

Cunra, KoTopas NPHBOAUT K POKAEHHIO IAEKTPOHOB
H HeHTpPHHO B GeTa-pacmnaze, ypesBblyallHO cAabas, Ho 6es
Hee He 060HTHCb. A KOAHM eCTb CHAa, TO AOAXKHO 6bITb H
B3aHMOJeHCTBHe, BepHee, ellle OAHH BHJ B3aHMOJAeHCTBHA
MAIOC K TPaBHTaLlHOHHOMY, 39AeKTPOMAarHUTHOMY H CHABHOMY.
Kak ero nassath? Ocoboit paHTasMH TYT He NMOHaZOGHAOCD.
BsaumoaeiicTBue, oTBeTCTBEHHOE 3a PaJHOAKTHBHBIA pacraz
Azep C UCMyCKaHHEM AeKTPOHa M aHTHHeHTpuno (MAM mo-
3HTPOHA H HeHTPHUHO), (PU3MKH Ha3BaAH CAaGbIM.

Ho uTo MoxeT sBAATbCS nepeHocunkamMu craboro Bzaumo-
aeiicteua? ChHauara — Ha OCHOBaHHH TE€OpPETHUECKHX BbIBO-
0B — 6bIAH NpeAAOKeHbl AAS 3TOH LeAH ABe pa3HOMMEHHO
3apsiKeHHble YaCTHLbI, TaK HasbiBaeMble IPOMeKyTOUYHbIE
BekTopHble 6030ubl W u W7, f noBTopsio, uto cHavara aTo
6bIAM AHMLIb TeOpeTHUYEeCKHe mpeanoAroxeHus. V1 xors Teope-
THKH PacCUMTaAM AASA MpeAroAaraeMblX YaCTHI HX XapaKTe-
PHCTHKH B BH/e KBAHTOBbIX YHCEA, TPHKHHYAH MacChl, a CAe-
ZAOBaTEAbHO, H Te DHEPTHH YCKOPHUTeAeH, Ha KOTOPBIX MO2KHO
6bIA0 MOMBITaTHLCS HX MOAYUYHTD... Bece rosopuro o npeacros-
mux tpyaHoctax. M aefictBuTeAbHO, MCTOpHA 3Ta 3aTaHY-
Aacb Ha AOATHE TOAbl, U Mbl elle K Hell BepHeMcs.

Me:xay TeMm ZAarbHeilllee HM3yuYeHHe YaCTHIL TPHHOCHAO
¢usukam Bce 6oAabuie HeokHAaHHOCTel. Bosbmure HeiiTpoHn:
xopollasi, CIOKOHHas, HyKHas B Xo3sa#cTBe yactuua. Ho BoT
4TO AIO60OMNBITHO: B CBOGOAHOM — OAHHOYHOM — COCTOSIHHH
cpeaHee BpeMs KHMSHH HeHTpoHa He G6GOAbIIe NMATHAALATH
munyT. [locae aToro cpoka o pacnagaerca. A B sape?..

B aTtomMHOM sape B nmape ¢ mMpoTOHOM HEHTPOH »KHBET
cebe u xuseT. [louemy rak? Hasepnsaxka szecp ne o6xoautcs
6e3 agepubix cur. Ho aaBaiiTe Ha mMunyTky oropBeMmcs oT
HCTOPHH (PUSHKH, YTO6bI BCTIOMHHTb OAHY, Ha MOH B3rAAj,
OuYeHb HarAsIAHYIO aHaAOTHIO, NMPHBEAECHHYIO B MOMYAsPHOH
KHH2KKe, NOCBALLEHHOH 3aKOHaM aTOMHOrO MHpa .

[lpeactaBbTte cebe, uTo BaM C NMpHATEAEM MOPYUYEHO Me-
pPeHeCTH MO AbJY O3epa TAKEAEHHOe AAPO OT CTapPHHHOH
nymku. Hu HocuAok, HM Apyrux kakux-Au6o cpeacTs, mo-
3BOASIIOIIHX BJBOEM YXBaTHTbCA 3a KPYrAoe CKOAb3Koe SiA-

'Cm.: Poaunuk B. Bakonm atomuoro mupa. — M., 1975.
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po, ¥ Bac HeT. TamuTbh MO2KHO ToAbKO nooauxouke. Ho azpo
Takoe TSAKeA0e, YTO ero B OAHHOUKY ezBa yaAepxxuib. M ypo-
HMTb Ha Ael HeAb3s. | pecHeT. M ocTanoBuTbCS OTAOXHYTD
Tose HeAb3s... Bbixoa oauH — 6exaTb, He OCTaHaBAMBA-
sicb, BCe BpeMs NepeAaBas AAp0O U3 PYK B PYKH, Kak 6bl 06-
MeHuBasicb uM. [lpu aTom uem Tsaxceree rpys, Tem OAMKe
HY2HO ZepasaTbes. S1Apo He MAUYHK...
Bbr eme He nmoHsAHM, K YeMy BejeT aTa aHaiorus? Beab
Tak ke MO2KHO TpeACTaBHTb ce6e mNoBeAeHHe HeHTPOHa
B mape C NPOTOHOM B siape. A CTOMT HeHTPOHY OKasaTbCs
OJHOMY, KaK OH, CAOBHO He B CHAAX yZlepKaTh TSKEAOE AAPO,
6YyABK — M YXOJZMT NHOJ AeJ...
Ho kakum «rpysom» moryT o6mMeHuBaTbcsa uacTHibl? Ha-
BepHOe, TOMke YacTHUaMH? YacTHLaMH, KOTOpble SBAAIOTCA
NpeACTaBUTEASMH M Bblpa3HTEASMH sIA€PHbIX CHA, HOAO6GHO Q
TOMY, KaK KBaHTbI CBeTa — ()OTOHBI — SABASIOTCA MpexCTa- \
BHTEASIMH SAEKTPOMATHUTHBIX CHA. /\\OV/)
B 1934 roay coserckuit pusux Mropo Eprenvesunu Tamm //%\
cAeAaA MePBYIO MOMBITKY CO3JaTb KOAUYECTBEHHYIO TEOPHIO
sagepHbIXx CHA HyKAoHOB. OH NpeAnOAO:MA, UYTO HPOTO-
Hbl 1 HeHTPOHbI B aTOMHOM siipe obmenuBarorTcsa (nepe6pa-
CBIBAIOTCS1) KBaHTaMH HeHTPHHHO-SAEKTPOHHOTO TOAS...
Oanako BbI6paHHbIe YaCTHIIbI OKa3aAHCh CAHIIKOM A€TKHMH.
Hykaoubl, ob6menuBasich MMM, AOANKHBI HaXOAMTbCA Ha
CAHIIKOM 6OABIIOM paccTosSHMM APYT oT aApyra. Cuabl B3a-
HMOJeHCTBHA OKa3blBaAHCh CAMLIKOM CAa6bIMH, YTO6bI yaep-
xaTb HYKAOHBI B siipe OT pasberaHus.
BosBpamasco k Hameit aHaAOrMH C AAPOM OT CTapHHHOH
NYWKH, KOTOPYIO BBl C NMPHATEAEM TallUTe MO ADBAY, MO~ progooo o0
nepeMeHHO MepejaBas M3 PYK B PYKH, MOXKHO CKA3aTb, YTO  goiics 40iHOLO SHAHUA.
no Teopuu lamMma BMecTo sapa B BamIMX pykaX oKasarcs  Or ueo sce 3no Mupa.
TEHHHCHDBIH MSYHK... A. H. Toacroii

Tamm Hzope Eezenveeuu (1895—1971) — cosemckuii gusur, akademur. B 1918 200y oxornwur Mockos-
cKkuii yrueepcumem u cmaa npenodasams 6 pade evicuux yuebnorr sagedenut. C 1934 zoda nawar pabomy
6 Dusuneckom uncmumyme AH CCCP.

OcrosHble mpYydsl NOCAULEHL KEAHMOBOU METAHUKE, NEOPUL K3AYLEHUS, MEeOPUU KOCMUNECKUET AYYell
ezaumodeiicmeus adeprslr wacmuy.

H. E. Tanm cozdar yeavui pad upe3sviuailHo 0CMPOYMHLIE MeopUli 60 6cer nepevucaeHHblT 06aacmax
fusuru u npedaoxrcun Hemaao naodomeoprslLr udeli, Komopble 661U 6ROCACICHIEUL PA36UIMbL €20 YLEHUKAMUL
u usuramu opyzur cmpar.

Hpexrpacnoiii npenodasamens u obasmenviori weaosex Hzops Eezenvesuu Tamm cosdan wroay, k xomo-
poli rpunadaexcam MHozUe ebvidarouwpuecs HuuKL-meopemuKy.

3a ceoto Goaswyro u naodomeopryio pabomy H. E. Tamm 66ta ydocmoen I'ocydapcmeernnvixz npemuil,
a maxxe asasemca aaypeamon Hoberescroii npemuu.

Foa cnycrs uaeio coBeTckoro QusuKa pasBHUA XHAIKH
IOxaBa, npenosasaTeab yuusepcuteta B ropoge Ocaka. On
MPeAAOKHMA CUMTATh, UTO B3aHMOJEHCTBHE MekKAy HYKAO-
HaMH OCYILECTBASETCS C MOMOIIbI0 O6MeHa YacTHLAMH To-
paszo GoAee TAKEABIMHM, YeM IAeKTPoHBI. Pas B JaBecTH,
B TPHCTa 6GOAee TAMKEABIMH... 1OABKO NPH TaKOM YCAOBHH
OHM YZOBAETBOPHTEAbHO OMHCBIBAAH sAepHble B3aMMOJei-
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KOI'IA YACTEN
OKA3AJIOCh BOJIBIIE,
YEM HY;KHO

NJI IEJOTO

crBusa. Slnonckmit GusHK 6GbIA COBepUIEHHO YBepeH B TOM,
4TO TaKHe YaCTHIbl JOAXKHbI CYIECTBOBATb B MPHPOJE, U Ha-
CTOHYMBO PEKOMEHJOBAA 3KCHEePHMEHTAaTOpPaM HCKaTbh HX
B KOCMHYECKHX Ayyax.

OxcnepuMeHTaTOpbl HcKaAH. BoopyxHiHch Kkamepamu
Buabcona u a0 60AHM B raasax BCcMaTpHBaAMCb B TPeKM 4Ha-
cruy. U B 1937 roay mamau! Aunaepcon u Huaznepwmeiiep
06HapyKHAH B KOCMHYECKOM AHMBHE 4YaCTHLbI, BeCbMa IMoO-
xoxHe Ha mnpeackasanuble [Oxasoii. Haseaam mux «meso-
HaMH» OT rPeYecKOro CAOBa «Me30C», 4YTO O3HayaeT Cpej-
uuii. Macca HOBOOTKPBITBIX YacTHIL 6blAa MPOMe?KYTOUHOH
Mex Ay Maccoit anekTpoHa H npotona. Owa, kak U npeackasaa
[OkaBa, paBusrach AByMcTaMm ceMH Maccam AEKTPOHA.

IT1o 6b1A0 uyaecHoe oTkpbiTHe! Hosbiit Tpuymd Teope-
THYeCKOH (PHBHKH H HOBO€ MOATBEpPNiAeHHE TOro, YTO yde-
Hble CTOAT Ha NpaBHAbHOH gopore. Ho uctuna caunmxom aro-
6UT MrpaTb B NPATKH, 4TO6bl CAATbCA Ha MEePBOM ke BTa-
ne. Hukto Toraa u He mpeamoaaraa, 4To 3To OTKPbITHE —
AMIIb 3asBKa Ha HAayaAH JAAMHHOTO MyTelIeCTBHs B OKeaH
HOBBIX OTKPbITHH, HOBBIX OUIH60K, 3a6AYKAeHMH, CYACTAH-
BbIX O03apeHHH M HaxoAok. Ham :xe ¢ Bamu Bax<HO OTMETHTD,
4TO sAepHble CHAbl B KOHIIE KOHIIOB MOAYYHAH NpaBa rpaz-
AaHCTBa, ObIAM TNpPH3HAHbl, H HCCAeJOBaTeAH MNPHHSIAHCD
HCKaTb MX MEPEHOCUYHKOB B PAasAHYHOTO POJa sAEPHBIX pe-
aKLMSAX...

B 1945 roay rpynna aMepHkaHCKHX (PMSHKOB NpPOBEAa
CepHIO IKCMEPHMEHTOB MO 3aXBaTy ME3OHOB KOCMHMYECKHX
AydyeH sapaMH aTOMOB AerkHx aieMmeHToB. M BbiscHuaach
HenpuaTHas Bewb. (OTpHLIaTeAbHbIE «MIO-ME30OHbI», HAH
«MIOOHDBI», KaK HX CTaAH BeAHYaTb BINOCAEACTBHM, BOBCE He
3aXBaTbIBAAHCh AApPaMH, Kak Toro Tpe6oBaAra Teopusa IOka-
Bbl. Jlaxce B Tex peakHx CAydasix, Korza OoHM Bpoze 6bl mpH-
AENASIAHCH K siApaM, MpeABapHTEAbHO 060JAPaHHBIM OT
3AEKTPOHOB, TO H TOTJa OKa3blBaAOCb, UYTO HOBble YaCTHLbI
NPOCTO BpallaAHCh Mo Op6HUTaM BOKPYF STHX SiAep Harmo-
nobue orcytcTByromwux arektponoB. M toabko. [Toryuarnce
Kak 6bl Me30aTOMbI, TO €CTb aTOMbl, B KOTOPbIX YAEKTPOHbI
3aMelleHbl Me30HaMH. A TyT ele MOAOCHeAH TeopeTHUYeCKHE
pacuetnl Mepmu u Tearepa, koTopble MOka3aAH, YTO MIOOHBI
Ha PeAKOCTb «AeHHBble» YaCTHIIbL.

Ouu B AecATb MHAAHOHOB pa3 cAabee, UeM HY:KHO, B3aH-
MozAeHCTBOBaAH C HYKAOHaMH. A pas Tak, To 6bITb Bbipa3H-
TeASIMH siePHBIX CHA, Kak npeackasbiBara Teopus IOxkaBbl,
OHH HHKAK He MOTAH.

Bor Te6e u pas! (Dusuku He ckpblBaAM ¢Boero orop-
yenus. Bo-nepsbix, Aomarach yao6Has TeopHs, a BO-BTOPBIX,
HEMOHSATHO CTAHOBHAOCD, UTO 2ke co60i TOr/Aa MpejACTaBASIOT
MIOOHDI ?



[loayuaroch, BMecTo Toro, 4To6bl MPoACHUTb M Ge3 TOro
HE CAHIUKOM SICHYIO KapTHHY 3AeMeHTapHoro cTpoenusi Bce-
AeHHOH, HOBble YaCTHLbl €€ TOAbKO elle GoAee 3aMyTaAH.
Beab ecan onu He «3aBeAyloT» AZepPHBIMH CHAAMH, TO OHH
Boobue AuiHue!

A moxer 6biTb, TeopeTHueckue MesoHbt IOkaBbl H MIOO-
Hbl, MOHMaHHble B KOCMHYECKHX Ay4aX, He OJHO H TO 2ke?..

Tax ono u okasarocb. B 1947 roay 6biro BbickazaHO
NPeANOAOKEHHE, YTO ME30HOB JOAKHO CYILEeCTBOBATb /JBa
copra. Oaun — cocTosmMi M3 COAMAHBIX, SHEPrHUHBIX H
Ts2KeAbBIX M€30HOB, npejckasaHubix IOkaBoi. Jpyroi xe —
H3 TeX AeHHBbIX 4acTHL, 4TO ObIAM OOHapy:KeHbl B KOCMH-
uyeckux Aydax. OHH MOrAM MoAyuaTbca B pesyAbTaTe, Ha-
npumep, pacnaja TsaxeAbix MesoHoB IOkaBbl B aTMmocgepe
3eman...

Ecau 310 Tak, To TsaxeAble Me30HBI HaZo 6GbIAO HCKATb
Bblllle, 3a NpeJeAaMH aTMocdepbl, B NePBHYHOM KOCMHYe-
CKOM HM3AYYEHHH.

Musuku tak u nocrynuru. Ml npomnro coscem Hemuoro
BpeMeHH, Koraa, 3anycTuB B Doausmiickux AHnzax nauky
(OTONAACTHHOK Ha BO3AYIIHOM LIape, OHH OOHAaPY:KMAH Ha
OAHOM M3 HHMX HEM3BECTHbIH CAel, KOTOPbIH BMOAHE MOK-
HO 6bIA0 MpHUNHCcaTb GoAee TAxweAoMy MesoHy. [lo caeay
¢usHKH onpeserurH, yto HoBuuok He B 207, a B 270 pas
Tsaxeree arekTpoHa. OH BecbMa akTHBHO pearHpoBaA C sf-
paMH M pPacnajarcs B TOYHOM COOTBETCTBHH C MPOTHO30OM
TEOPETHUKOB.

HoBas uwacTHpma TyT ke moAyumaa HasBaHHMe nH-Me30-
Ha, uau nuoHa! M Bckope ux yxe Bo MHOokecTBe MoAyuarm
Ha YCKOPHTEASIX H H3yuYaAH, U3YYaAH A0CKOHaAbHO. I luoHbl
TaK YHEPrHYHO B3aHMOJEHCTBOBAAH C MNPOTOHAMH H HEH-
TPOHAaMH, 4YTO (H3HKH TOABKO PYKH HOTHPaAH OT YAO-
BOABCTBHA. Y2k Ha 3TOT pa3s TeopeTudeckuit mMesoH IOxasbi
obHapysceH OKOHYAaTEABHO.

Tenepp y nux, y ¢pusukoB, ecTb Bce, YyTOGbl MOCTPOHTD
HeNPOTHBOPEYHBYIO MOAeAb aToMHoro siapa. Bcel M aaxe
4yTb-4yTb GOAbILE, YeM HY2KHO.

Sab6eras Bnepes, ckaxy: C Tex MOpP MPOUIAG MPHMEPHO
Tpuauath AetT. Ho u mo celi AeHb poAb MIO-Me30HOB, MAH
MIOOHOB, B 00lleH KapTHHe CTPOEHHS MaTepHH He OYeHb
acHa. DU3MKHM HenAOXO H3YYMAM STH uacTHLbI. 3HaIOT MX
KH3HDb, NPOJAOAKAIOWLYIOCS B CpeAHeM 4yTb GOAblle ABYX
muKpocekyHA. MiooHbt oOKa3aAHMCh MOAHOCTBIO TNOAOGHDBI
aAeKTpoHaM, Ho noTsxeAreBiwnMu B 207 pas. Poanrach aaxe
HeAasi OTPACAb HayKH «Me30XHMMHsi», M3yualollas CBOHCTBa
Me30aTOMOB M HMeloLlasi, N0 MHEHHIO CMELHAAMCTOB, GOAb-
moe u HHTepecHoe 6yayuwee. Ho BoT uto zeraroT mriooHbI
B 06L1eM KPYroBOpOTe HacTHL, MOKa HemoHsATHo!

0 COBpPEMEHHOH KAacCH()HKALHM, O KOTOPOH peub BIle-
pesH, MIOOHBI NIePeCTaAH Jaze BoobLle OTHOCHTbCS K CeMeH-
cTBy Me30HOB. BMecTe ¢ sAekTpoHamH, HEHTPHHO M aHTH-
HEHTPHUHO HX YMCAAT B TpyIIle dAeMeHTapHbIX YacTHU, He
06AaJaloUUX CHAbHBIM B3aHMOJAEHCTBHEM, TaK Ha3blBaeMbIX
AENnTOHOB.
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/
ngacTAKA

Yem menvuwe pesyavrar
onvira, Tem 6oavwe Teopuii
OH pox aaer.
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Bruanue, moicav,
8006 paxceHue — TPU KalOUa
yma.

B. Toro

Kcrath, a oTkyza Bssaauch HeliTpuno? Bbl nomuure, kak
Pesepdopa, Hccreays paaHOaKTHBHOCTb, OGHAapyXKHA TPH
copTa Ayueit: arbda-Ayuu, 6eTa-Ayun u ramma-Ayuu. Ilpo-
aykTamMH GeTa-pacraja OKasaACs NOTOK 3AEKTPOHOB, Bbl-
AeTalollMX U3 aTOMHBIX sAep.

51 ne rosopro yxe o ToM, 4TO aKT BblAreTa IAEKTPOHA
u3 aapa 6biA caM no cebe HenoHsTeH. B moaoxkurteabHO 3a-
PAMEHHOM siZipe DAEKTPOHOB ObITb BpoAe 6bl He AOAKHO!
Toabko mpotonbt u neiiTponbl. B konue konuos ¢usuku
COTAACHAINCh, 4TO B AZpPax aTOMOB pajHOaKTHBHBIX IAEMEH-
TOB HEHTPOHBI MMOYEMY-TO B OAMH MpPeKPaCHbIH MOMEHT Bbl-
6pacbiBalOT HEH3BECTHO OTKYZAa B33IBIUHECS Y HHX DAEKTPO-
Hbl W MPEBPAILAIOTCA MPH 3TOM B MOAOKHTEABHO 3apsizKeH-
uble npoTonbi. IloHsATHO, 4TO, BbiCkakMBasi M3 sAApa, DAEK-
TPOHBI KaxKAbIH pa3 YHOCHAM C CO60H HEKOTOPYIO 4acTb
samaceHHoit Tam 3sHepruu. [ py6o rosops, BblAeTarOUWHH
3AeKTPOH ToAKaA aapo. [lpu aTom saapo morxkHO 6biA0 MpH-
06pecTH MMOYAbC, PaBHbIH 1O BeAHWYMHE HMIYAbCY BblAe-
TeBIIEro dAeKTPOHA M HaNpaBAEHHBbIH B MPOTHBOMNOAOKHYIO
cTopony. Toub-B-Toub Kak NMPH BbIAeTe CHapsja U3 CTBOAA
NyIWKH...

Ho koraa umMnyabchl u3MepHAH, OKa3aAoCb, YTO OHH
nareko He pasHbl. «OTgaya» 6bira 6GOAbIe «TOAUKA»...

CoraacuTtecb, 4TO CTOABKO HECOOTBETCTBHH AASl OAHOIO
3AeKTpOHa — 3TO uTo-To MHoroBaTo. (Dusmkm sabecnoko-
HAHCb. 3allaTaACsi OAMH M3 HauboAee O6LIMX 3aKOHOB MPH-
poAbl — 3aKOH COXpPaHeHHsl DHePrHH.

Eauncrsennbiii Boixoa Hamea [layan. On npeanoro-
KHA, 4TO npu 6eTa-pacnaje U3 sjApa BbiAeTaeT He OJHH
3AeKTPOH, a BMeCTe C ellle KaKOH-TO YacTHled — MaAeHbKOH,
SAEKTPHYECKH HEHTPAaAbHOH H C Maccoi YyTb AH He paBHOM
nyato. O6HapyxHTb TaKylo uYaCTHLY Aaxée caMbIM YyBCT-
BHTEAbHBIM TNPH60POM 6bIAO TOMCTHHe HeBosmoxHo. Ho
HMEHHO TaKas KpolleuHas Job6aBKa cracaia IOAOKEHHeE.

Iunotesy Ilayau noaxsaTua utarbsuckuii pusux Dupu-
ko Mepmu. On HasBaA yacCTHIY-MaAIOTKY «HEHTPHHO», 4YTO
03HayaAO TMO-UTAAbSHCKH «HEHTPOHYMK», M C ee TNOMOLIbIO
NOCTPOHA TeopHuio GeTa-pacnaja, B KOTOPOH He 6bIAO HHKa-
KHMX HeCcOOTBeTCTBHHl, kpome oaHoro... CkoAbko HM cTapa-
AHCb (PMBHKH-3KCHEPHMEHTaTOPbl MOHMAaTb YaCTHILY-He-
BHIHUMKY, NOHMaTb HEHTPHHO MM He yZaBaAOCb HH B OZHOM
onbite. [IpaBaa, Mepmu npeaynpexzar, uto ero «TeopeTH-
Yeckoe JAUTA» TaK cAabo B3aMMOZAEHCTBYeT C BEILECTBOM,
4YTO MOKET MNPOHHU3bIBaTb 3Be3Abl M MAAHETbl GecCAeAHO.
UM Bce xe kpacuBas Teopus «HoBUCAa B Bosayxe». Bol Beab
NOHHMaeTe CaMM, YTO HUKaKas, Jaxe caMas pacnpeKpacHas,
TeopHs He MO2eT GbITb NPU3HAHHOM, MOKa ee He MOATBEpP-
auT onpiT. Aumb B 1956 roay, usyuas usAyueHHe aTOMHOTO
peakTopa, (PHU3MKaM yJAaAOCb MOATBEPAHUTb 3IKCIlepUMEH-
TaAbHO CYyLLECTBOBaHHe HEHTPHHO.

Mexay Tem camblii MeTOA — NMPHAYMbIBATb YacTHILbI
M CBAaAMBaTb Ha HHUX BO3HHMKAIOIIME TEOPETHYECKHE TPYA-
HOCTH — (pu3HuKaM mnoHpaBuAcs. M ckopo BBl yBHAMTE, uTO
H3 3TOro MOAYYHAOCH.



NPUMEYAHHUE Ne 6,

8 KOTOPOM UUTATEAb BCTPEUAETCs C NepPsoll NONbiTKOU Cu-
cTeMaTu3ayuu 4acTuy

K 1947 roay cnucox wusBecTHBIX dAemeHTapHbIx uacTHl (ecAn He
CYHMTATb TpejNoOAaracMbix HeATpuHO) cocTosr u3 12 nosunmii. 12 npea-
cTaBHTeAeH MHKPOMHMpPA — HEMHOrG, HO y»ke BO3HHKaeT MoTpeGHOCTb XOTb
KaK-TO CHCTEMATH3HpOBaTh «kHpnuuu» Bceaennoii...

OcHopoit A1060§ KAaccHpHKauHH ABAsAeTCA BbIGOP MPH3HAKOB.

Hexoraga /J. . Menaereer Bbibpar B KadecTBe OCHOBHOTO mNpH-
3HaKa oAeMeHToB Mx aTomubii Bec. M aror yaaumbii BbiGop cTaa
sarorom ycmexa. IloTomy uTo kraccmuxanms — dTo He npocTo NpH-
BejleHHe B MOPAJZOK, B CHCTeMy Pa3PO3HEHHbIX CBeJeHHHl H NPH3HAKOB.
IpaBurbnan xAaaccuuKkanms cama MoxkeT NPHBOJHTb K JAaAbHeHmum
OTKPBITHAM H TOTOMY SBASIeTCA Ba)KHbIM IAaroM Ha NYTH TNOCTPOEHHs
HOBOM OTPACAH HAayKH.

IlepBoii ocnoBo# AAs KraccH(MKALHMM 3AeMEHTapHbIX uyacTHR 6bi-
Aa npunsaTa Toxe macca. Ho caeramo ato 6pirc BoBce He mo Tpaguumu.
Jasaiite-xa mogymaeM, uTO TaKkoe Macca C TOYKH B3PEHHA 3AeMeHTap-
HBIX 9acTHL?

Kaaccuueckasn ¢msnka yumaa, uto macca ecTb Mepa HHEPTHOCTH.
Ho aam muxpommpa kraccuueckme ompejeAreHHs Hy:kaaloTcs B yray6-
Aennn. Tak BOT, AAsA uYacTHI Macca omnpejeAsieTcsi Apexsje BCEro TeMH
B3aNMOJEHCTBUAMH, B KOTOPbIX YYacTBYIOT CaMH dacTHObl. 10 ecTb 3aech
Macca MO CBOeMy CYLIECTBY ABAAETCA OZHOH M3 TFAaBHBIX XapaKTepH-
CTHK, MO3BOAAIOIIKX Pas6uTh wacTHUBI MO KAaccaM B3auMoJeiicTBuii.

Pacnoroxmus Bce usBectHble wactunbt (Bce 12 mTyk) B mopaake
BO3PACTaHHA HX MAcC, Mbl MOXKeM Cpa3y BBIZEAHTb TPH HAHM Jazke UeTbl-
pe TpyNmbl, €CAH YYHTBIBaTb (JOTOH B OTAEAbHOH KATErOPHHM CBEPXAEr-
KHX YaCTHI.

Hrak: cpepxaerkme 4acTHIbI — eAHHCTBCHHbIH HPeJCTaBATEAD 10~
Ton. ['pynna aAerxkmx wacrThu, yuacTHHKkoOB peaknuii co caabbiMm B3aammo-
AeHCTBHAMH — AeNTOHbI.

Chreayomasa rpynma  4acTHI-«CPeAHEBECOB» — Me30HBI,  ABAAIO-
IIMecs MePeHOCYMKAMH CHABHBIX B3auMoaelcTBHi.

W Tpetbsa BecoBas KaTeropus — «TA:ceAOBECHI», HAH GapHOHbI.
B omncriBaemoe BpemMs K HHM OTHOCHAHCH HYKAOHBI: MPOTOH H HeHTPOH.
Boxaee Tameabix wacTny nssectso He 6bino.

Kpome macchl, Bce yxasammbie uacTunbi MoxHO 6blA0 XapakTepH-
30BaTh TAKHMH KBaHTOBGIMH YHCAQMH, KaK CAMH H BAEKTPHYECKHiH 3a-
paj, mousHo 6blA0 XapaKTepn3oBaTh MX elle BpemeseM :kn3uu. Ilo Bcem
3THM MapaMeTPaM YaCTHLbI AETKO AOKHAHCH B TaGammy.

TABJIUIOA CTABWJIBHBIX YACTHUL, M3BECTHBIX K 1947 rony

Macca ArexTp. Bpema musnn
Hazsanue Cumsoa » MoB Cnaun sapan P 5 cex
Morton . . . . v 0 1 0 Craburen
Heiitpuno . . . v, v 0 1/2 0 Cra6uabno
DrexTpon . . . e , et 0,51 1/2 1 Cra6unen
Mio-meson . . . po, pt 105,7 1/2 1 2,2.107°
ITu-me30ub1 n° 135,0 0 0 0,9-10—'6
nt, n 139,6 0 1 2,6-10"8
IMporon . . . . p 938,3 1/2 1 Crabuaen
Heittpon . . . n 939,6 1/2 0 0,9 -10°
(15 mun)
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MALIMHDI
IS YCKOPEHMSH
YACTHIL

Xopowas noayumrach Tabamma, Xopomwas KAaccHpHKauma. 3ajas
Maccy, CAMH M 3apajJi, MOXHo ObIAO MOHATb Bce PeaKiHH MNpeBpalLeHH,
B KOTOPBIX YYaCTBOBAAH OJAEKTPOHbI H (POTOHDBI, MIO- M HNH-ME3OHbI,
HYKAOHBL...

Kasarocb, ara  (H3MKOB, 3aHMMaOHMXCA 3AeMEHTAPHDIMH YacTH-
1LaMH, HACTaAH C M B! Ho rak Toabko kasaroco...

[lomuute, uto rosopur Pesepdopa: «HUrobwl ysHaTh,
YTO HAXOAMTCS BHYTPH MNYyZAHHra, HYXKHO CYHYTb B Hero
naaem».

Hsyuan crpoenne aToma, BeAMKHH (PHBHK HMCIIOAb30BAA
BMECTO TMNaAblla aAb@a-4aCTHUbI, KOTOpPble MCIYCKAAHCH
€CTeCTBEHHO-PaAHOAKTHBHbIMH BellleCTBaMH.

Ho uT06b1 HccaeaoBaTh cTpoeHHe sapa aToMa, MOLLHOCTH
€CTeCTBEHHbIX pa/HOAKTHBHBIX «CHapsA0B» He XxBaTaAo. Ha-
20 6bIAO IPUAYMBIBATb CNOCcO6bI 60Aee aKTHBHOH Gombapau-
POBKH 3TOH «TBepaAblHH». MokHO 6bIAO MCHOAD3OBaTb Ya-
cTHibl KocMuueckux Aydedl. Ho ux 6biro maro u oum Tak
6BIAH MepeMelllaHbl APYT C APYroM, YTO MPOBOAMTb C HHMH
9KCIepUMEHTbl OKa3blBaAOCh KpaiiHe TpyaHo. M Toraa Bos-
HHMKAQ HJesl HCKYCCTBEHHO PAa3roHATb 4YaCTHLUbI Ha CelH-
aAbHbIX MallHHAX-YCKOPHTEASX 4O BbBICOKHX KHHETHYECKHX
HEPTHH.

[lomMuuTe 3aKkOoHBI (HU3HKH: OTPHIUATEAbHbIH 3AEKTPOA
MPUTSATHBAET MOAOKHTEAbHbIE 3aPsAbl, TOAO2KHTEAbHO 3apsi-
’KEHHbIH 3AeKTPOJ MNPUTATHBAaeT OTPHLATEAbHblEe 3apsiAbl.
[lporerass mexay 3sAekTposamu, 4HacTHUbl Pa3TOHAIOTCS.
Uem 6oAblie pa3HOCTb NMOTEHLHAAOB Me:KAY IAEKTPOAAMH,
TeM ObICTpee AETAT MexkJy HHMH 4YacTHLbl, TeM C GOAbLIeH
9HeprHeH 60MOaPAHPYIOT OHH MOCTAaBAEHHYIO HAa NyTH MH-
1IeHb.

(MDusukn npuayMaAn MHOMKECTBO CMOCO60B MOAYyUeHHs
KaK MO2{HO GOABLINX Pa3HOCTEH MOTEHLHAAOB MeKAY DAEKT-
pozamu. CHauara OHH COEAHHSAAHM MOCAEAOBATEAbBHO THICAYH
H TbICAYH TaAbBaHHYECKHX 3A€MEHTOB M IMOAYYaAH THraHT-
ckne 6ataped. IloToM HayuuAMCb CTPOMTb cHelHaAbHDbIE
AMHAMO-MalIMHbl Ha AECATKH ThicAY BOAbT. |lpHcnocoburu
HHAYKLHOHHbIE KaTYLIKH H MOBbICHAH MOAYyYaeMoe OT MaLIHH
Hanps:KeHHe A0 COTeH Tbics4 BoAbT. M Bce-Taku aToro 6bi-
Ao maro. CkoHCTpyHpoBaAH MMNyAbcHble renepatopbl. Ha
AOAHM CeKyHJbl MexKJYy llapaMH pa3spsAAHHKOB yZaBaAOCh 110-
AYUHTb OYeHb BBICOKOE HamNps:KeHHe...

Bbt cnpocute, sauem Takas ronka? YTo6b1 OTBETHTD,
s HallOMHIO ellle pa3 OCHOBHble MPHHIHMbI HCCAeJOBaHHSA
aToMOB ¢ NoMmolblo yckopuTereil. Pasornanubie B aAekTpH-
YeCKOM MOA€e 4aCTHUbl HAOHPaIOT BBICOKYIO dHEPTHIO U 60M-
6apAHPYIOT HeMoABHKHbIe aToMbl MUlIeHH. [ Ipu 3TOM «aToM-
Hble CHapsAbl» MOTYT YNPYro OTCKaKHBaTb OT aTOMOB MHIle-
HM, OCTaBAsA lieAb HemnoBpe:xaeHHoi. MoryT npoucxoautsb
Heynpyrue CTOAKHOBeHHs, B pe3yAbTaTe KOTOPbIX aTOMbl
MHIIEeHH BO36y:KJalOTCA H CHTFHAAH3HPYIOT 06 3TOM, HChy-



ckasi ramMMa-Ay4H. [peTbs BO3BMOXHOCTb B3aKAKUYaeTCs
B TOM, YTO CHAbHAas YacTHUA BA€TaeT B MHIIEHb H «3aCTpe-
BaeT» B Hel, Bbl6MBas Apyrue yacTHUbI. |aKoe B3aHMOJEH-
CTBHE Ha3bIBAETCS «CHAbBHBIM», B pe3yAbTaTe KOTOPOTO Ha
MHIIEHH MOTYT 06pa30BbIBATbCSA HOBble fAApa.

Bnpouem, yckopHTeAn — 3TO He MPOCTO «aTOMOAPOGHA-
KH», NOTOMY 4TO 3aJaya HX — He CTOAbKO pa36uBaTb TBep-
AbIHH aTOMOB Ha OCKOAKH, CKOABKO CO3/aBaTh HOBble YaCTH-
ubl. Ilpuuem 3Tu «HOBBle» moguac 6biBalOT Kyda 6oAee
MacCHBHbI, YeM CTaAKHBawowuecs. B cBoeil Aekuuu, npouu-
tanHoi# BecHowo 1980 roza B koareame Boabgpcona (B Oxc-
¢Gopae), reHepaAbHbIH aupekTop EBpomelickoro ueHnrpa
anepubix uccaeaosanuii [UEPH (#Kewepa), wussecTnbiii
anrauiickuit pusuk Jxon Beprpam Amamc, npuser Takoe
HarAsAHOe CPaBHEHHE AAs ONHCAHHOrO Bbille Mpolecca: «IJTo
BbITASIAUT TaK, KakK eCAH 6bl Bbl, C CHAOH yAapHB Apyr o6 Apy-
ra napy KapMaHHbIX YacOB, BMECTO POCCDINH LIECTEPEHOK 06-
HapyKHAH 6bl BAPYT AeAYUWIKHHbI HaCTeHHbIE 4acbi».

Msyuas paccesnue HaAeTalolMX Ha HeMoABH:KHbIE aTo-
Mbl 4aCTHL, H3y4as CAe/bl BbIAETEBIIHX OCKOAKOB, yueHble
CYAAT O BHYTPeHHel CTPYKType aTOMOB H Jaxe 0 CTPYKTYpe
HX fazep.

Tenepp oTBeT Ha BOMPOC, C KOTOPOrO Mbl HAYaAH, —
3aueM (PU3HKaM HYKHblI Bce 60Aee H 6oAee MOLIHbIE «aTOM-
Hble TapaHbl» — YCKOPHTEAH?..

Crporo roBopsi, ceroiHsi Ha3BaHHMe «YCKOPHTEAH» He-
CKOAbKO MoaycTapeAro. Bo Bcex aTux MammHax yacTHIbl ABH-
AKYTCA CO CKOPOCTAMH, GAHBKHMH K CKOPOCTH CBeTa, HUKOTAa
ee, pasyMeeTcs, He aocTuras. M yseanuenue ux snepruu no
3akoHy JilHIITeHHAa 06513aHO (PaKTHYECKOMY POCTY HX PEAs-
THBHCTCKOH Macchl. S HamomHIO BaM ypaBHeHHe 3aBHCHMO-

m
CTH Macchbl OT CKOPOCTH: m=—————. 3gecb m —

2
1—(2)
C
Macca TeAa, ABHXKYLIErocs CO CKOPOCTbIO V, a M, — Macca
TOro Ke TeAa, HaXOASILErocs B MOKOe, C — CKOPOCTb CBeETa.

[loactaBbTe camu B 3TO ypaBHeHHE HECKOADKO 3HaYeHHH,
6AM3BKHMX CKOPOCTH CBETa, H Bbl Aerko ybeaHuTechb, Kak Macca
Tera (B Hamem cAyuae — Macca 4acTHLbI) HauyHeT HeyZep-
MHMO pacCTH, «yTsmeArsATbcsa». MoxeT 6biTb, MmpaBHAbHee
6b1A0 6bl Ha3BaThb COBPEMEHHblE ATOMHbIE MalUHHbI He YCKO-
PUTEASIMH, a «yTsaxeAuTeAsiMH»?.. Macca Beab mo gopmyare
E=mc” nepaspbiBHO cBsAzaHa c 3Hepruei...

Yrobbl chopmMyrnpoBaTb OTBeT B 06leM BHAE, MOKHO
MOSICHUTDb, YTO 4YeM OOAblUEe SHEPrHsi y HAAETAIOWHMX HAa MH-
WweHb 4acTHL, TeM 6OAee MPOYHbIE COeAHMHEHHsI BHYTPH aTo-
Ma MOTyT OHH pas6uBaTb, TeM 60Aee TOHKHE JeTaAH €ro
CTPOEHHS CTAHOBATCS M3BECTHDI yueHbiM. BcnomuuTte paboTh
ae Bpoiias. Mpanuysckuii pusuk ybe AHTEAbHO MOKa3aA, YTO
AAHHA BOAHBI YaCTHLbI 06PaTHO MPONOPLUHOHAAbHA 9HEPTHH.
[losTomMy ruraHTcKHe yCKOPHTEAM YaCTHILL 4acTO Ha3bIBaIOT
«MHKPOCKONaMH MHKpoMHpa». Beab npoHukHoBeHHe B rAy-
6HHY MaTepHH H NePeXol K H3YUeHHI0O 0ObeKTOB BCce MeHb-

(3]
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Hayka ecro aguwwuii
cospemennblii cnocob
ya0saeTBOpCHUA At06ONbITCTBA
OTACAbHBIX AUY 3a cueT
20cyaapcraa.

Axaa. A. A. Apuumonnu
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xcnepumentanvuvlii 3aa
CEPNYX08CKO20 YCKOPUTEASL.

IIHX ¥ MeHbLIMX pPa3MePOB — 3TO TeHAEGHUHUA (USHKH,
NPOHHU3bIBaIOLIAs BCIO ee HCTOPHIO. BecnomuuTe: oT Mayuenus
3aKOHOB MaKpOMHPa (U3HKH MOCAeZOBaTEAbHO MepPeXOAHAH
K HW3y4YeHHIO MHPa MOAEKYA — MOAEKYASIpDHOH (HU3HKe,
3aTeM K aTOMHOH (pusuke, kK saepHoit pusuke. M naxoneun,
CeroAHsi nepeAHHH Kpal (PUBHYECKOH HayKH NPOXOAMUT ye-
pe3 cybbsasepHy0O (U3UKY, HAM (PU3HKY DAeMeHTapHbIX
JacTHL.

Hcropus passuTus aTOMHBIX MalUMH OYeHb HHTEpPECHaA.
Ho ona aAexkuT Bce-Taku HECKOABKO B CTOPOHE OT TAaBHOM



Tembl Hame# kuuxku. M notomy s Bbi6par npocTo HeCKOAb-
KO HMCTOPHUYECKHX (oTorpaduH, Kaxkjas U3 KOTOPBIX COOT-
BETCTBYET OINpPeAeAeHHOMY 3Tally Pas3sBHUTHA 3TOH TEXHHKH.
A noanucu noa pucyHkamu JaloT obliee NpeAcTaBAeHHe
O CMEAOCTH H OCTPOYMHH CO3JaTEAEH 3THX MalUMH.

INPUMEYAHHUE Ne 7,

KoTOpOe cAe408ano 6vl npouecTb, uTobbvl He CNOTLIKATLCS,
3HAKOMSCb CO caejyrowsumu 2aasamu, ubo peub 8 HeM UJeT
06 sHepruu YACTUY U O eJUHUUAX ee U3MepPeHUSL.

OcHoBHOl eauHuueil, noAyunBmell upe3BbIYaliHO IIHpPOKOe pac-
npocTpaHeHHe B aTOMHOH M AjepHOH (M3HKe JAS H3MePEeHHS SHePrHM
vactug, asasercas IAEKTPOHBOADT. aexrponsoabt — eanunua
3HepruH BHecHCTeMHasA. B yue6HHMKax HHOrza nHMUIyT Tak: OZMH 3Ae-
KTPOHBOABT paBeH 3HePrHH, KOTopyio npuoGperaer uacTHma ¢ 3aps-
AoM 3AeKTpPoHa (HMAH nNpoToHa), NpPOX0As pPasHOCTb NOTEHUHAAOB B
04MH BOADBT, — 3To npasuabHo. Ho sArexTpomBoAbT HCmOAB3yIOT B Ka-
4yecTBe eAMHMUIbI PHEPrHM M TOrZa, KOrja 4acTHUA BOBCe He NPOXOJHT
PasHOCTH NOTEHUHAaAOB, a AeTHT cebe ¢ Kakoii-To ompeaeAeHHOMH
ckopocTbio. Torza M 3apAj ee HHTepeca HHKaKOro He NpeJCTaBAAET.
Hanpumep, pasornaru mp1 ¢ BamMu Heiirpon (wWacTHuy npumepHo Tako#
2Ke Maccbl, UTO M y NPOTOHa, HO AMIUEHHYI0 DAEKTPHUECKOro 3apaja)
a0 cxopoctn 1,38 - 10° cm/cex — u moxkaryiicTa, MosteTe CMEAO FOBOPHTD,
4TO €ro KMHeTHYeCKasA 3HEPrUs — MHAAHOH dAEKTPOHBOADT.

Takum o06pasoM, 31eKTPOHBOABT oO3HauaeT NPOCTO, YTO HaCTHUA
HMeeT oONpejeAeHHYI0 KHHETHYECKyl0 3Hepruio. A kak oHa ee npuo6-
peAa, 3TO HHKOTO He Kacaercs.

Oaun  37eKTPOHBOABT ompesersner co6oil oueHb He3HauHTEAbHOE
KOAHYECTBO BHEPrHH H KaK caMas MeAKas MoOHeTa MMeeT XOXKAeHHe
cpean Han6oree KPYNHBIX TeA MHKPOMHPAa — MOAEKYA H  aTOMOB.
B aromuoii :xe ¢Qu3suke, ocobeHHO B (M3HKe AAPa M IAEMEHTAPHBIX
YacTHI, NMOAb3YIOTCA 3HauMTeAbHO Goree kpynupiMn eaunnuamu. Onn

Hosoroanuii wapaxc
corpyanuxos [JEPHa,
uantocTpupyrowuii pabory
uncruryra sa 1976 o04.
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CTYINEHW PASBUTHA
ATOMHbLIX MAINUH

6yAyT HaM JOBOABHO 4acTO BCTPEUaTbcss B KHHIre, H MOTOMY, s JyMalo,
HX CTOMT Ha3BaTb W NPHBCCTH KPaTKo NpPHMepbl, Ije OHM NPHMEHSIOTCA
H uto coGoii oleHMBAIOT...

IMocre 3AeKTPOHBOABTOB MBI IIaraeM cpasy k¢ K CAHHHIAM B MHA-
AMOH pa3 GOABIIMM — MerasAeKTPOHBOADBTDI.

1 MaB=1 000 000 5B=10° 5B. Muoro sto uau maro? U o u apyroe
otHocuteAbHo. Hanpumep, sneprua nokoa sackrpona pasua 0,511 MsB.
A sueprua noxosa nportona — 938 MaB. Cpeanan sueprus cBasu myk-
AonoB B aape — nopaaka 8 MaB. A xunernueckas smeprus wacTHupl,
KOTOPYIO BhIGpachiBaeT €CTCCTRCHHO-PAAHOAKTHBHOE RBEUIECTBO, MOKET
AOCTHrHYTb JECATH, a TO H MATHAALATH MCrasAeKTPoHBoAbT. Bot mouwe-
My, o6ragas paxke cAaGeHbKHMH €CTECTBEHHBIMH HCTOMHHKAMH aAbta-
uactny, Pesepgopay, Mepmn u Kypuatony ymasarmch ux yaueurean-
Hble ONDbITHI Mo pacuieniennio atomubix saaep. Ho Toabko mexoTopbie
ONBITHI, KacaBIIHECA HEKOTOPHIX AAEP...

Chreayiomas cTynenmbka — eHHHLBI B Tbicauy pa3 (MAM Ha TpH
nopaaka) 6GoAbme MerasaexTponBoabTa. HasniBaloTca omm rurasaex-
TPOHBOABTaAMH.

1 I'sB=1000 MsB=1 000000000 5B = 10° 3B. T'urasaexrtpon-
BOABTbI ONMPEAEAAIOT €060l (M3HKY DAEMEHTAPHBIX YaCTHIL M CHABHBIX
p3aumogeiicteuii. Hanpumep, ecam yazapuTs xopomo pasornamnbim,
A0 PHEPrHH THra3ACKTPOHROABT, NMPOTOHOM MO JAPYroMy NpoOTOHY, IMO-
KOAIIEMYCsl, MOKHO HOAyunTb pasubiii apdekr. Ilpu sneprum pasor-
naHHbIX wactHn kak muuumym 5,6 I'sB B pesyabrate onmcannoro
CTOAKHOBEHMA POJHTCA Mapa YacTHI: MPOTOH — aHTHNpoTon. A npn 3nep-
rau Tex e uactuy nopsaka 45 I'sB mozker poantbes yxe napa sgep:
reAnH — aHTHreAHH.

Eme B Toicauy pa3z Goabuie 3Heprus, M Mbl MOAHHMAaeMCsi Ha CAe-
AYIOILYIO CTYNeHb — TePaBAEKTPOHBOALTOR.

1 TsB=1000 I'sB=1 000 000 MaB=1 000 000 000 000 >sB=10'* »B

TepasreKTPOHROABTDI — 3TO  3HEPrHH  KOCMHYECKOro  HOpsAKa.
MakcumarbHas 3HeprHa 4acTHI B KOCMHYECKHX AydaX NpejcTaBAAeT-
ca cerogus pashoit npumepno 10 3B... Momxere camn nepemectn
ee B Jpyrue eJMHHUbI.

B 1929 roay B Kem6puae (Anrausa) s Kasenanmckoi
rabopatopun pusux . J. Kokpopr u E. T. C. Yoaron no-
CTPOHUAHM 3AEKTPOCTATHUECKHH YMHOMKHTEAb HaNpPsKeHHs.
C ero mnomomplo OHH pa30rHaAM NPOTOHbI A0 3IHEPrH
B 300 000 srexTponsoabt. JBa roaa cnycrs, 6ombapaupys
Ha HeM AHTHEBYIO MHIIeHb, HCCAeJOBaTeAH AOGHAMCH HC-
KYCCTBEHHOTO paclllelAeHHs STOr0 3AeMEHTa.

B 1929 roay amepuxanen P. Ban ze I'paag ckoncrpyn-
POBaA AEKTPOCTaTHUeCKHH reHepaTop. B Hem msoimpoBah-
HbIH peMeHHbId MPHUBOJ MePEeHOCHA MOAO2KHTEAbHble HAH
OTpHLIaTeAbHble 3apAfAbl OT HCTOYHMKA K METaAAMYECKOMY
Wapy-KOHAYKTOPY, Ha KOTOPOM 3TOT 3apsj HaKalAHBAACH.

MOMOIIbIO HAKOMAEGHHOTO HaNpsi?KeHHs1 Ha LIape-KOHZAYK-
Tope AHaMeTPOM B OAHH — MOATOPA MeTPa yAaBaAoCh Pasro-
HATb YacCTHLbl A0 SHEPTHH, NPHMEPHO PAaBHbIX MHAAHOHY
SACKTPOHBOADT.

Ho y:xe ars noryuenus suepruit B 3—4 MHAAHOHA 3AEK-
TPOHBOABT JHAMETP IaPOB-KOHAYKTOPOB YBEAHYHBAACA AO
aecsath MeTpoB. Mx HyxHO 6bIAO mMOAHMMATb Ha BBICOTY
Tpex-ueTbIPEX3TaZHOrO A0Ma HaJ 3eMACH M YKPENAATb Ha
TILATeAbHO H30AMPOBaHHbIX KoAoHHax. KomcTpykuuu cra-
AM APHO6PETaTh CAMIIKOM IPOMO3AKHH BHA.



B nepuoa ¢ 1928 no 1933 roa ¢usuku Bpam, Aaux
u Yp6an (lllseiiuapus) nmbiTaAHCh MOAYYHTb HampsizkeHHe
B MHAAHOHBI BOAbT, HCIIOAb3YSl 3HeprHio MOAHHH. JlAsa aTo-
ro Ha rope Jlxenepoco, rae aTMocepa Bcerza IeApo Ha-
CbIlIleHA 3AEKTPHYECTBOM, OHH MOABECHAH Ha BbICOTE OKOAO
BOCBMHJECATH METPOB HaJ 3eMAed MeTaAAHYECKYIO CeTb,
KOTOpas cobHpaAa H3 TYY MOAONKHTEAbHbIE 3apsAbl, MOAHH-
Masi CBOH MOTeHUHAaA O AeCATH MHAAHOHOB BOABT.

OueBuaupb! pacckasbiBaAH, UTO 3TO 6bIAO CTPAalIHOE YCT-
policTBo, paboTa C KOTOPbIM Tpe6oBaia MHOrO MYy2KeCTBa.
[Tocae Toro kak HanpseHHe Ha CeTKe AOCTHraAO MaKCHMY-
Ma, HacTynaA paspsz. Bosayumbiii mpomexyTok ¢ Tpeckom
npo6uBara OTHeHHas Ayra AAMHON 60Aee uyeTbipeX METPOB.
JAuAcs paspsaa npHMepHO COTYIO IOAIO CEKYHADBI, H CHAA TO-
Ka MPH 3TOM JAOCTHTaAa AeCATKOB ThicAYy ammep!

B oaun us aneil Bo BpeMs omacHoro skcrnepuMeHTa NOrH6
OT paspsaja MOAHHH, NoiMaHHbld B ceTH, Kypt ¥ p6an. Beko-
pe mocAe 3Toro akcrmepumeHThl Ha rope /l:xkemepoco 6birm
npekpaeHsbl.

B 1931 roay ¢usux Buaepos npearoxur HoByio koH-
CTPYKUHIO AHHEHHOTO YCKOPHUTEAs 4acCTHL, KOTOPbIA H 6bIA
nocrpoen Croanom u Moypencom 8 CIIIA. Hosas mammuna
COCTOsIAA M3 AAMHHOH TPHALATHMETPOBOH TPy6bl, H3 KOTO-
poil 6bIA BbikauaH BosAyX. BHyTpu apyr sa apyrom pac-
MOAAraAMCh LHAHHAPHYECKHE DAEKTPOAbI, Ha KOTOpble MO-
aBaAOCh HalpsizkeHHe OT BbICOKOYAaCTOTHOTO TeHepaTopa.
[Tpunuun azeitcTBus Mammubl 6bIA, IPy6O FOBOPS, CAELYIO-
IIMM: 3apsizKeHHasl YacTHIA BAETAaAa B OJHH KOHel TPy6bl H
NoAyuYaAa B NMePBOM dAEKTpoAe HekoTopoe yckopenwe. Ilo-
KaK OHa 3TOT 3AEKTPOJ MPOAETaAa, MOASAPHOCTb Hampsie-
HHSI MeHAAACh, H B MPOMEMHYTKE MekKJAy MePBbIM H BTOPbIM
SAEKTPO/aMH YacTHLA y:e OTTaAKHBAAaCb MepPBbIM M MpH-
taruBarach BTopbiM. (CKOpPOCTb ee ellle yBeAMUHBAAach.

To e camoe MPOMCXOAUAO HA MPOTAHMEHHH AAHHBI BCETO
yckopuTers. [IporeTas MUMO TpUALLATH YCKOPSAIOUWIHUX SAEKT-
PONOB, K KOTOPbIM OGbIAH MPHUAOKEHbI BCETO COPOK JBE Thbi-
CAYH BOABT MEPEMEHHOTo BbICOKOYACTOTHOrO HampsizKeHHs,
Ny4OoK HOHOB PTYTH Ha6HpPaA Ha BbIXOJE SHEPTHIO MOPSAKA
MHAAHOHA 3AEKTPOHBOADT.

[lpunuun AuHeliHOro yckopeHHMs oOKa3aACA HACTOABKO
HeAecoo6pa3sHbIM, YTO MOAOGHbIE MAlIHHbI HCIOAb3YIOTCS
H B HacTosLlee BPeMsl, TOAbKO CErOAHs OHH CTaAHM, KOHEYHO,
HaMHOTO MOILHee.

B centabpe 1930 rosa na cobpanum Axazemun Hayk
B bepaune A. E. Darepcen u 3. O. Noypenc Bbickazaru
HJEI0 CO3AAHHS IIHKAHYECKOTO YCKOPHTEAS — IIMKAOTPOHA.
A B 1932 roay MoypeHc 3akOHUHA OTAAAKY MepBOil MOZEAH
atoit mamunbl. Cemb AetT cnyctra . NoypeHcy 3a aTo u306-
peTenuHe 6bira npucyxaeHa Hoberesckas npemus.

[IMKAOTPOH COCTOMT M3 TpeX OCHOBHBIX YacCTeil: SAEKTPO-
MarHMTa, TeHepaTopa BbICOKOH 4aCTOTbl H BaKyyMHOH KaMe-
Pbl ¢ He6OABIIUM KOAHYECTBOM KaKoro-Hu6yab rasa. B uent-
pe KaMepbl pacKaieHHass BOAb(PaMOBas HHTb HCHYCKaeT
3AEKTPOHbI, KOTOPbIE YCKOPSIOTCA PACIOAO2KEHHBIM 110/, Heto
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Ogun us nepsvix 2cHeparopos
P. Bau ae lpaacpa,

nocrpoennbtii 8 1936 0ay.

Boaee cospemennan
KOHCTPYKUUS 2eHepaTopa

Bawu ae I'paagpa na 5 MsB.
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Kackagnviii 2eneparop —
«KEeBATPOH», — NOCTPOEHHDLI
s Kasenguwckoii aaboparopuu.

T ounoe cobarogenue npasua
YpPABHOBEWUBAET WUPOTY MBICAU.

3. Penan

SAEKTPOJOM C HampsiKeHHEM MOPSAAKAa THICAYH BOABT. DTH
9AeKTPOHbl 60M6apAHPYIOT aTOMbI rasa, pasbHBalOT HX Ha
uonbl (uouusupyror ras). (Ecau B kamepb: n06aBAen Bogo-
pOJ, TO €ero MOHaMu CTaHOBATCs npoToHbl). [loa aeficTeuem
MarHHTHOTO TMOASl OHH HAaYHMHAIOT KPYKHUTbCH B KaMepe. Ecan
Temepb HajZeTb Ha BaKyyMHYIO KaMepy JBa 3AeKTpoZAa
B BH/e NOAOBHHOK KOHCEPBHOH GaHKH M NMOJABECTH K 3THM
NOAOBHHKAM MepeMeHHOEe HamnpsiZkeHHe BbICOKOH YaCTOTbI,
TO HOHblI CTaHYT pasroHATbcsA. |lpu 3ToM TpaekTopuM uX
H3 OKPYKHOCTell MPeBPaTATCA B COHPAAH, U Ha TOCAEAHEM
BHTKE HOHbI MOXKHO BbIBECTH M3 IHKAOTPOHA uYepes CIle-
LUHaAbHOE «OKHO» M HalpaBUTb B MHIIEHb.

[Ipunuun uukAHuecKoro yckopeHHsi ceroAHs, moaAiyi,
caMblii pacrpoCTpaHeHHbIH MPH MOCTPOHKE HOBbIX MAaLIHH.
Y nac nepBas MoZeAb LMKAOTPOHA 6blAa MOCTPOEHA MOA PY-
kosoacteoM WM. B. Kypuarosa 8 1932 roay 8 Aenunrpaackom
(dHU3MKO-TeXHHUecKOM HHCTHTYTe. CKpOMHas MalIMHKA.
[ToAroca ee MaruuTa He npeBbIMAAH MO AMAMETPY H ABaAla-
TH NSATH CAHTHMeTPOB. A MPOTOHbI B Hell yZaBaroCb pasro-
HATb BGETO Z0 OAHOH TPETH MHAAMOHA 3AeKTpoHBOABT. Ho
3To 6biAoncAaBHOe Hauaro. CoBeTCKHe (M3HKM MOHHMAAH
BaXKHYIO POAb YCKOPSIOWIMX MAIUMH, W MOTOMYy ckopo B Pa-
AMeBOM MHCTHTYTe ObIA 3aA02k€H IIHKAOTPOH, KOTOPbIH Ha-
yar paborats B 1937 roay.

[losxe axazemux M. K. Kukoun nucar: «B Teuenue
O4YeHb KOPOTKOro BpeMeHH paboTbl 3TOH Aa60paTOPHH, Bbl-
noAHsBIIHecs (akTHyecku noa pykosoactsom M. B. Kypua-
TOBa, BBIIIAH Ha YPOBeHb paboT MHPOBbIX AabopaTopuH,
HMEBIINX AABHUIIHHHA OMbIT».

Haxonue onbiT Ha cTponTeAbCcTBE M OTAaZKE LHKAOTPO-
Ha Paauesoro mHcTHTYyTa, rpynna KypuaTosa ¢opcuposa-
Aa paboThI MO MPOEKTHPOBaHMIO caMoro 6oabmoro B Espone
ILHKAOTPOHA JAAA J\eHHHrpaACKOTro (PH3HKO-TEXHHYECKOTO
HHCTHTYTa. 3aBozbl ropoia J\eHHHa BO BCEM IIAH HaBCTpe-
uy yuenbim. Ha «DrekTpocuire» B3AMCD MSFOTOBHTb 3AEK-
TPOMarHuT cBepX mAaHa. A 3To 3agaua He npocrasa. Coopy-
2KeHHe JOAXKHO 6bIA0 HMeTb AHaMeTp moArocoB 1, 2 metpa,
a MpoeKTHbI Bec — 75 TOHH...

Bckope 6bIAH TOTOBBI BbBICOKOYACTOTHBIA TeHepaTop,
KOAblleBasi BAKyYMHas KaMepa, FeHepaTop MHUTaHHS HMOHHOTO
ucTounuka. Bo ABope MHCTHTYTa B Top:kecTBeHHOH o6CTa-
HOBKe 6bIAO 3aA0KEHO 3/aHHe HOBOH LIMKAOTPOHHOH Aabo-
paTopHH.

22 wions 1941 roza B BOCKpecHOM BbIMyCKe Tra3eThl
«[IpaBaa». 6bira moMmerieHa HHAOPMAaUHUA NMOA 3arOAOBKOM:
«CoBeTckuit uukroTpon». B Helt roBopuroce: «B Aecnom,
Ha Tepputopun (Dusuko-rexnuueckoro uucruryra Axaze-
mun Hayk CCCP nezaBHO MOCTpoeHO ABYyX3TaxkHOe 3jaHHE,
Moxoxkee Ha MNAaHeTapHH... BHymHMTeAbHOe BrewaTAeHHe
NPOH3BOAUT KPYTAbIH 3aA, MOCTPOEHHDIH LEAHKOM H3 2KEAe-
3a u crekra. OH MOKOMTCS Ha BOCHMH MAaCCHBHDBIX CTaAbHBIX
KoAoHHax. B 6imxaiimee Bpems 3gech 6yjeT yCTaHOBAEH
75-ToHHBI# SAEKTPOMATHHT BbICOTOH okoAro 4 merpos. [ua-
meTp ero moarocoB — 1200 muarumerpos».



[lyck umxaorpona nameuarcsa na 1 ausaps 1942 roaa.
A TekcT uHpopMauuu 6bIA Ha6paH BCETO 3a HECKOADBKO 4Ya-
coB z0 Hauara Beaukoit OTeuecTBenHOH BOHHDI.

C rex nop npomnro mHoro aet. [lukroTponsr ckopo nepe-
CTaAHM YJOBAETBOPATb (PUBHKOB, MOCKOABKY C HX MOMOLIbIO
yAaBaAOCh YCKOPSTb NMPOTOHbI AMIIb JO DHEPrHil mopsaka
20 MsB. A sroro 6bir0 maro. Ho npu aarpueiimem yckope-
HHH, KOrZa aTOMHbIE CHapsiabl AOCTHraAH CKOPOCTEH, MpH-
MEPHO PABHbIX OAHOH MATOH CKOPOCTH CBETAa, HAUMHAAH CKa-
3bIBaTbCA PEASITHBHCTCKHE 3(P(EKThI. Hapymmmcn; YCAOBHS
CHHXPOHH3ALUHH, TO €CTb BpeMs OZHOro 060pOTa YaCTHLLbI

MepecTaBaAO COBMAZaTh C YACTOTOH YCKOPSAIIEro Hampsixe-
uus. [lpumaoch cpouno npuaymbiBaTh ¥ BBOAMTD ZOMOAHH-
TeAbHble yCTpOHCTBa. | pyAHOCTb 3Ty yaaroch 060HTH, mo-
CTENeHHO yMeHbIlUas 4acToTy yckopsiomiero noas. Ho mukao-
TPOH MPH ITOM MPEBPATHACS B CHHXPOUHKAOTPOH, MALIHHY
60Aee CAOKHYIO, HO [I0O3BOAMBIIYIO NOAHATH SHEPTHIO MPOTO-
HoB 20 800 MaB. Cywecrsenubrit Boiurpbiu, HO 1 ero ckopo
CTaAO He XBaTaTb.

Jarbue Ha NYTH KOHCTPYKTOPOB M CTPOHTEAEH ATOMHbIX
MaIlIMH BCTAAM TAaKHE TPYAHOCTH, KaK pasMepbl H CTOMMOCTb
SAEKTPOMarHHTa, MOA THTAaHTCKUMH TOAIOCAMH KOTOPOTO
pasBOPAaYHBAAMCD CIHPaAbHble TPAEKTOPHH Pas3rOHAEMbBIX
yacTHL. A HeAb3si AM BOO6IIE OTKAa3aThbCS OT caMOH HAeH
CMHPAaAbHOTO PA3roOHa YacCTHI B MOAE MAcCCHBHOTO IOCTOSIH-
HOTO MarLura?..

B 1944 roay coserckuii pusuk B. K. Bekcaep, a B 1945 ro-
ay amepukaHcKuil ¢usuk . M. Makmuaran uesaBucumo

ITpunyun ycrpoiicrsa
UUKAOTPOHA.
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Cxema pasmewenus 11asmbix
yacreii NPOTOHHOLO CUHXPOTPOHA:

1 — koabyo saekTpoMarHuTOB;
2 — oTKkAOHAOWUE MATHUTDI;

3 — gpokycupyowue marHuToL;
4 — paauouacrorHbie  npamo-
AuHeliMble Pe30OHATOPHI,
cosgarowue yckopsrouee
ANCKTpuYeckoe noae

Cxema ycxopureas,
paboraowero 8 pewlme
PuKcuposanHoii
(Henogsuxcroil ) mutenu.

APYT OT, ApYra OTKPbIAM NMPHUHIUHKN aBTO(a3upOBKH. |enepb
op6HTa MOAETA YACTHL MMEAA MOCTOSHHBIH paguyc, a HaNmpPs-
#EHHOCTb MAarHHTHOTO MOAsl MeHsAach co Bpemenem. Hosoe
NOKOAEHHE AaTOMHBIX MAlIMH Ha3paAM cuuxpotponamu. M zo
HalIMX AHEH BCE YCKOPHMTEAH, AO CaMblX GOABIUHMX, HUMEIOT
B cBOeH ocHOBe cuHXxpoTponubiil Tun. [Ipeacrasasior onn co-
60ii Tpy6y, CBEPHYTYIO B KOABLIO, H3 BHYTPEHHErO NMPOCTPaH-
CTBa KOTOPOH BBIKaYaH BO3JYX M CO3JaH BbBICOKMH BaKyyM.
[Toayuaercs xkoabueBas BakyyMHas kamepa, B KOTOPOH JABH-
ayTca wactuubl. Ha Bcem npoTsxenun ux nyTu BaoAb scero
KOABLIA PACMOAAralTCs APYr 3a JAPYroM ABYXIOAIOCHbIE
MarH{Thl, KOTOpble OTKAOHSIOT 4acTHUbl M 3AaCTaBASIOT HX
AeTeTb 1o okpyxHOCTH. CTOAT 34€ch 25€ M UETHIPEXNOAIO-
CHbIe MarHUTHI, CO3jaKolIHe (HOKYCHPYIOILIHEe MarHUTHbIE
noasi. Oum, Kak AHH3bBI, COGHpAIOLIHEe AYYH CBeTa, C2KUMAIOT
AeTsLIMe YacTHUbI B Y3KHH myuok... Mexay coTHamu Takux
KPHBOAHHEHHDIX CEKUHH HAXOAATCS NPSMOAMHEHHbIE pe30-
HaHCHbIE MOAOCTH, K KOTOPBIM NPHAOKEHO YCKOpsIOllee Ha-
npsaxenre. B Hux pasronsiemble yacTMUBI Kak 6bl MOAYYaIOT
TOAYOK, MOATAAKHBAIOTCA, 4To6bl Gexmatb Gbictpee. Koraa
CKOPOCTb YacTHLbI GAH3KA K CKOPOCTH CBETA, €€ SHEPIUs OKa-
3bIBAa€TCs MPONOPLHOHAABHOH PAaANYCY TPAEKTOPHH H MaKCH-
MaAbHOH BeAuuuHe marHutHoro nmoasi. Ho poct marunthoro
NOASl B OGbIYHBIX MarHHTaXx C KEA€3HbIM CEPJEYHHKOM Orpa-
HHMYEH, KaK U3BECTHO, HacbieHHeM xeresa. CaegoBaTeArbHo,
AAsl YBEAHUEHHS DHEPTHH YCKOPHTEAS HYKHO YBEAHYHBATD
ero paauyc. CymecTsyeT AI060MbITHOE PaBEHCTBO, MO3BO-
AstlOllee MPeACTaBUTh ceGe HeO6XOAHMMbIE pasMepbl TaKOH
aTOMHOH MAILHHbI — NPH YuyeTe PA3yMHOro MNOTPeGAEHHS
saexTposHepruu. /Asi NUTaHMA MarHUTOB M BOOGILE BCETO
060py AOBaHU ST GOABILOrO CHHXPOTPOHA MPUXOAUTCSA 3aTPaUH-
BaTb KOAOCCAAbHblE KOAMYECTBA SAEKTPHUECTBA. JTO paBeH-
ctBo Bhirasaut tak: 200X J (I'sB). 3aecs 4 — anamerp
KOAbLIA YCKOPHTEASI B KMAOMETpAX.



Koneuno, meuta Bcex KOHCTPYKTOPOB — NMOCTPOUTD DAEK-
TPOMArHHUThI C KaTyIIKaMH U3 cBepxnposoaunuka! Toraa mow-
HOCTb MAarHHMTHBIX MOAeH yzaAroch 6bl cpasy 3HAYHTEABHO
yBeaHuHTb. MoxkeT 6biTb, B HegarekoM 6yaylieM — B CBSA3H
C NOCA€AHMMH OTKPBITHAMHU B 06AACTH (PUBHKH CBePXIPOBO-
AMMOCTH — 3Ta MeYTa H OCYLLECTBHTCA...

Cpeay cHHXPOTPOHOB CyLIECTBYET ABa OCHOBHBIX THNA Ma-
wnH. [lepBbiit — yckopHTEAD C HEMOABHAHOH MHIIEHDBIO.
3aecb yCKOpeHHDbIH MyYOK YAaCTHL HaNpaBAsIETCS HA MHILEHbD,
O6bIYHO COCTABAEHHYIO H3 ¥3KHX METAAAMYECKHX CTEpIKHEH.
YacTuybl cTaAKHBAIOTCA € S4pAMH ATOMOB MHIIEHH, H 4acTb
HX 9HEPTHH MPeBPAILAETCs B 9KBUBAAEHTHYIO €H MacCy HOBBIX
Hapoaupwnxcs yactul. K coxxarennro, na cam akt poxaenus
HOBbIX YacTHL TPATHTCS AMLIb MaAass AOAS AOCTHIHYTOH
SHEPTHH.

Bropo#t THn yckopHuTerel no3BOAsieT 060HTH 3TO OrpaHH-
uyeHHe. JTO YCKOPHUTEAH HAa BCTPEYHbIX MydyKax: ABa MydkKa
YCKOPEHHBIX YaCTHL BCTPEYalOTCs B KaMepe, KaK rOBOPHUTCH,
«A006 B A06», GAarozaps ueMy MoAesHas dHePrus yZJBaHBaeT-
csa. Oaun us Takux yckoputeaeil, nocrpoennbiii B (Kenese,
COCTOHT M3 ABYX KOAEL MarHHUTOB, KOTOPbIE MEPECEKAIOTCS
B BocbMH MecTax. Kaxza0e KOAbLO 3amoOAHsIETCS B TeueHHe
HECKOABKHMX YacOB YaCTHLAMH H3 NMPOTOHHOrO CHHXPOTPOHA.
O6pasoBaBmnecs nNyykd UHPKYAUPYIOT HECKOAbBKO AHEH,
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Cxembt 48yx Tunos
yckopuTenell Ha B8CTPeUHBLX
nyukax:

@ — ycKopuTeab 4acTuy,
uMerwUx 04UHaKosble 3apaavl,
40nxeH 06.na4aTo A8YMsA
KONbYAMU MAZHUTOSB;

6 — ycKkopuTeav An3 NYUKOS
uacTuy ¢ PasHbIMU 3apAAAMU
MONCCT UMETb OAHO KOAbUO
MAzHUTOB

Pacnonoxenue mowHozo
JCKOPUTEAS HA BCTPEUHDBLX
nyuxax

(21eKTPOHBI — NO3UTPOHBL ),
sseaenHozo 8 crpoii 8 [IEPHe.
H menno na Hem 6biau
noAyuCeHbL NOATEEPHCACHUS
cywecTeosaHus
npomexcyToumsix 6030H08.
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T ax svizasgur marnur
COBCEM MANECHBKOLO
600-m38H020
CUHXPOLUKAOTPOHA

s UEPHe.

cTaAKHBasch B MecTax nepeceuenuit... O pasmepax atoit aTom-
HOH MaUIMHbI MOKHO CYAHTDb MO TOMY XOTs 6bl, 4TO AMAMETP
KOAbIIa 3TOro cynepnpoToHHoro cunxporpoHa B LIEPHe
paBeH 2,2 KHAOMETPA, 8 IAHHA OKPY?KHOCTH — NOYTH 7 KHAO-
METpOB.

[lepBble yckopUTEAM HAa BCTPEUYHBIX MyyKax GbIAH DAEKT-
POH-3AEKTPOHHbIE, © AHLIb MO32€ B HHUX CTAAH HCIOAD3O-
BaTbCs 60Aee MaCCHBHbIE IIPOTOHBI. | aKHe yCKOPHTEAH 6bIAK
nocrpoenbl B HoBocu6upcke noa pykosoacrsom B. M. Bek-
caepa.

B 1981 roay 8 UEPHe (leneBa) ycnemno BBesen B aei-
CTBHE 6OADILOH NMPOTOH-aHTHIIPOTOHHDBIA YCKOPHTEAD C SHEP-
rueit npH ctorkHoBeHHH okoro 940 ['sB. Mimenno ua aroit
MalllHHe Trpynna (HUSHKOB M0J PYKOBOACTBOM H3BECTHOrO
urarbsHckoro crneuuarucrta K. Py66ua noayumra camoe
BblAAOIEeC AOCTHUMSEHHE TPEeANOCAEAHET0 AeCATHAETHS
XX Beka. Aerom 1983 roza B cepuu akcnepumeHTOB 3KCME-
PHUMEHTATOPbl YBEPEHHO MOJATBEPAHMAM MPEACKA3aHHbIE TEO-
PETHKAMM TsKeAble NpoMexyTounbie 60soubt W1 u W™
¢ maccamu okoro 80 ['sB, a Takxe o6HapykuAM cBepXTske-
Able Z9-6030mb1 ¢ maccoit nopsaaka 90 ['sB. Ho 06 stom ao-
CTHKEHHH peub ellle MoOHAeT AaAblue. | oBops o coBpemeH-
HbIX YCKOPHTEAAX HAa BCTPEUYHBIX 3AEKTPOH-TMO3HUTPOHHBIX

ayuax AJI], Heabss He ynomsauyTp o rurante [JEPHA —
50 I'sB + 50 I'sB. Ha uero BosararoTcs 60Abline Hazexabl.

Ceiiuac s nepeudcAlo Hanb6oAee KpYMHbIE aTOMHbIE Ma-
IIHHbI, MOCTPOEHHble B MHpE 3a MOCAEJHHE AECATHAETHA,
M Bbl 6yJeTe B Kypce COBPEMEHHbIX TeXHHYECKHX HOBOCTEH.
Toabko mpexae pasobbeM YCKOPHTEAH HAa fABa OCHOBHbBIX
THMA: AMHeHHble H LHKAHUYECKHE.



IJAEKTPOCTaTHUECKHE AHHEHHDbIE YCKOPHUTEAH PABTOHAIOT
3apszeHHble YaCTHLbI, NMPOXOAsIIHE BAOAb AAHHHOH TPYy-
6bl c yBeAMYMBAIOUIEHCS PAa3HOCTbIO MOTEHUHAAOB. B uuk-
AMYECKHX 7K€ YCKOPHTEAAX YacCTHIbI COBEPUIAIOT MHOMKECTBO
060pOTOB MO 3aMKHYTbIM MAH CNHpPaAbHbIM Op6uUTaM, MOA-
CTerHBaeMmble Ha Kax<ZAoM 060pOTE INepeMEHHbIM IAEKTpHUe-
CKHM MOAEM.

Cpeau HMKAMYECKHX YCKOPUTEAEH PasAHYAIOTCS HECKOAD-
KO THIHOB B 3aBHCHMOCTH OT MeToAa (hOKYCHPOBKH — obec-
NeyeHHs] YCTOMYHBOCTH JABMKEHHS YaCTHL MO PacyYeTHbIM
Op6HUTaM — H OT METOZA YNpPaBAEHHsl pacyeTHbIMH op6HTa-
mu. Ecau yckopuTeAb HMeeT mOCTOsSIHHOE MAarHHTHOE MOAE
H YacTOTa YCKOPSIOUIErO 3AEKTPHUYECKOrO MOAS TOXKE IO-
CTOSIHHA, TO €ro HasblBAaIOT LUHKAOTPOH. Ecau e maruuTHOE
NOA€E OCTAeTCS NMOCTOSHHBIM, a YacTOTa ME€PEMEHHOTO JAEK-
TPHYECKOTrO NMOAs MEHAETCSl B MPOLLECCE YCKOPEHHs, TO Ta-
KoMt yckopuTeAb HasbiBaeTcs (asoTpoHoMm (MAHM CHHXpO-
LLHKAOTPOHOM ). A yCKOPHTEAH C mepeMeHHbIM BO BPEMEHH
MarHUTHbIM NOAEM Ha3bIBAIOTCA CHHXPOTPOHAMH. OTH TH-
nbl aTOMHBIX MAlMH PAacCYMTaHbl HA MOAYYEHHe HaH6OAb-
IIHX 3HEPTHH.

Y kaxa0ro TMNa OMMCAHHBIX MALIMH €CTb CBOH JOCTOMH-
crBa u HeaoctaTkH. OaHUM e M3 O6GIIHMX HEZOCTATKOB HX
SBASIIOTCS TO, YTO COOPY?KEHHE TAKHX YCKOpUTEAEH 06X0aUT-
Csl OYEHb AOPOTO M MOTPEOGAAIOT OHM MAacCy SHEPTHH.

3a nocaeaHHe AeCATHAETHS GbIAM MOCTPOEHbI MOTYUHE
AMHeHHble yckopHTeAH 3AekTponoB. B 1959 roay camoit
mMoIHOH MaumMHOH 6biA yckoputeab Opce, nmocTpoeHHbIH BO
Mpannuu.

Sro 6bira orpomuas Tpyba arunoit B 360 merpos. dae-
KTPOHbI B KOHLE YCKOPHTEAS MPHOGPETAAH MAaKCHMaAbHYIO

Tax svisoasarca nyuxu

U3 NOA3eMHO0 TYHHEAS
yckopureas

8 3KCnepuMEeHTAAbHbLI 3aa.

HUEPH. 1976 z04.
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Hanaguux nposepser
nepsble MAiHUTHI KOAbLEBOLO
cynepnpoToOHHOZO
cunxporpona s [JEPHe.

Or sxoaa 8 TyHHeAD

40 8bIX0OAA eMY NPeACTOUT
npowazars cwe

6 kuaomerpos...

suepruio B 2,1 I'sB. MMpanyysckuil pexops npozepxxarcs
negoaro. B 1964 roay B sanaamorepmanckom ropoze ['am-
6ypre 3apaborar yckoputeab arektponos DES]. Ero Tpy6y
CBEPHYAH B KOABLO pajfMyCcOM BCErO MSATHJECAT METPOB.
MaxkcumaabHas 3Heprus SAEKTPOHOB HA BbIXOJE MOAYYAAACH
pasnoit 7,5 I'aB.

B 1965 roay BcTynMA B cTpoil XapbKOBCKHH AHHEl-
ubiit yckopureap Ha 1, 8 'sB makcumabhoit sneprun. A s
1966 roay amepukaHUbl CAAAM B SKCNAYaTalHIO CaMblH
AAMHHBIH AMHEHHDBIH YCKOPHTEAb JAMHOH B TpH KHAOMeETpa.
[Tocrpourn ero B Crendopae. Makcumarbnas sHeprus
SAEKTPOHOB TOr0 MOHCTpa 6biAa nopsiaka 22 ['aB.

B 1967 roay oanoBpemMeHHO BCTYNHAHM B CTPOH cpasy
HECKOADKO LHMKAHYECKHX yckopHuTeAredl aaekTponos: NINA
B Jepecbepu (Anraua) na 5 I'sB, APYC s Epesane
(CCCP) ua 6 I'sB u yckopureanr Kopueabckoro ynusepcu-
tera (CLHA) na 12 I'sB.

B Coserckom Colose pH3MKH NOAYYHAH B MOAAPOK HO-
Bblit yckopuTeab npotoHos B Cepnyxose. DTo 6bira cepbes-
Has mamuHa. Paguyc ee koabuesoit kamepbi — 236 meTpos,
a MaKCHMaAbHasi 9HEPTHs MPOTOHOB Ha Bbixoae — 76 ['aB.

[Mats aer cnycts B Batapum (CLLIA) sapabortar ru-
FaHTCKHH MPOTOHHBIH CHHXPOTPOH Ha MAaKCHMAaAbHYIO 3Hep-
ruto B 500 I'sB. Paauyc sToit mammnubl — poBHO KHAOMeTP.
Ceiiuac sHeprus npotoHoB Ha HeM nosbimena zo 800 I'sB.
C 1976 roaza B lienese pa6oTaeT ycKOPHTEAD TAKOTrO € TH-
na c sHeprueit 400 I'sB. B Coserckom Corose coopy:aercs
npotonnbiit yckopureab YHK na 3 I'sB.

OzaHako yCKOPHUTEAH — OTHIOAb HE €AHHCTBEHHbIE MPU60-
pbl, KOTOPHIMH MO2KHO OTPAHMYHUTHCHA MPH MCCAEAOBAHHMH Ya-
cTuy Bbicokux aHepruit. Jlxsa pesyabTaTHBHOrO 3KCHEpHMEH-



Ta U ZAS pacliM@POBKH €ro NOCAEJACTBHH, AAsS NMOHHMAaHHUS
CYUIHOCTH MPOMCXOASALLErO yYeHbIM TPe6yeTcs LEeAbIH KOM-
NAEKC, COCTOSLIHA H3 YCKOPHUTEAEH 4YacTHU, AETEKTOPOB H
CAOKHOH CHCTEMbl dHAAM3a AAHHBIX MOCTABAEHHOTO JKCIe-
pumenTa. BOAPHIHHCTBO U3 POAMBIIMXCA NPU BBICOKMX DHEP-
rUsIX 4aCTHL HEJOATOBEYHbI H B €CTECTBEHHBIX YCAOBHSX CY-
mecTsoBaTb He MoryT. CpokH HX 2KHM3HeH HHMYTOXKHbI, a
CAezbl, KOTOPbIE OHH OCTaBASIOT, Mpe6blBasi B HALLEM MHpE,
ademepHbl U eaBa sameTHbl. V1 ecan yckopurteabr — mukpo-
CKOMN JAsl POHUKHOBEHHUs] BO BHYTpPHsJEpHbIEe SBAEHHSA, TO
3aJaya JeTEKTOPOB Pa3AHYHBIX THIIOB — H3MEPHTb CBOHCTBA
M 3apETHCTPHUPOBATb MOBEJEHHE MOYTH HEYAOBHMbIX HacTHL
B KPaTKUH MHT MX CYIIeCTBOBaHH:A. | 0 €CTb JeTeKTOPbI JOA -
Hbl 3aMETHTDb H NPOSBUTb BCE HAH 6OAbBIIMHCTBO PE3YAbTATOB
CTOAKHOBEHHMH...

JertexTopbl moryT 6bITh BH3ayaibHoro Tuma. lIpumepom
NepBbIX YAAuHbIX TAKUX NPU60poB 6biAa kamepa Buabcona, a
HbIHE eH Ha CMEHY MPHIIAA Ny 3bIpbKOBasA KaMepPa, CKOHCTPYH-
posannas B 1952 roay amepuxanckum ¢usukom Jonarzom
Aptypom ['rasepom. Takue getekropbl nossoasirOT yBUAETD
H coTorpa@MpoBaTh TPEKH 3aPAKEHHBIX YACTHL, COCTABAEH-
Hble U3 LENOoYeK OYEHb MEAKHMX NMy3blpbKoB. B kauecTse xua-
KOCTeH, 3alOAHAIOWHX My3blPbKOBYIO KaMepy, HCIOAb3YIOT-
cs O6bIYHO KUAKHH Bogopoa u xkuzakuil npoman. M To, u
Apyroe — BecbMa B3PbIBOONACHble Cy6CTaHLUHH U B 06paiie-
HUH ¢ cO060I0 TPeGyIOT BeAHYaHIIEH OCTOPOHOCTH.

PesyabTaTamu, BblzaBaeMbIMH Ty3bIpbKOBOH KaMepoH,
ABASIIOTCA COTHH Thicsd poTorpaduil. Mx nyxuo BuumaTernb-
HO IPOCMOTPETD, 3aMEPHUTh, YTOObI NOTOM BOCCTAHOBHUTb TOY-
HYIO KapTHHY COCTOSIBILETOCS COGBITHSI B MPOCTPAHCTBE TPEX
usmepenuit. CHAbBHOE MarHHTHOE 1MOAe, B KOTOPOM pa6oTaeT
Ny3blpbKOBasA KaMepa, UCKPUBASET TpaeKTOpHH uyacTHu. [lo
KPUBH3HE TPEKOB (PU3HKH OMNPEAEASIOT HMIIYAbC, SHEPIHIO
H 3apsj, TO €CTb 3AMOAHAIOT «IacNOPT» rOCTbH, BO3BHHUKILIEH
H3 HeO6bITHA...

Chreayromuii TN aetekTopoB — aAekTpoHublit. Ouu no-
3BOASIOT BOCCTAHOBHUTb TPAEKTOPHUH YACTHL [0 DAEKTPOHHBIM
CHrHaAaM. JTH CHrHaAbl 3aMMCBIBAIOT YUCAOBBIM KOJOM Ha
MAarHUTHBIX A€HTaX, [IOCA€ YEro MOABEPralOT aHAAM3Y.

Hakoneu, TpeTbe 3BeHO, yuacTBylomiee B (hU3HUECKOM
JKCIepUMEHTe, cucTeMa aHaAU3a ganHbix — IBMI.. Ao6oit
3aNAAHHUPOBAHHBIH OMBIT HA YCKOPHUTEASX JAeT OFPOMHOE KO-
AHUYECTBO JAHHBIX, KOTOpPblE C 6OAbBLIOH CKOPOCTbIO MOCTY-
NaloT U HaKamAMBalOTCA AM60 Ha (pOTO-, AH6O HA MarHUTHOH
IAEHKaX, Ha Alo60M, B 0611eM-TO, HOCHTeAe HHPOPMAlLHH.
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Bexcaep Baadumup Hocugosuu (1907 —1966) — cosemcruii usur, axademur. B 1931 200y oronwunr
Mockoeckuii anepzemuueckuii uncmumym. Pab n 6o Bcec M ILCKMPOMETHUYECKON UHCmUImyne,

6 Duzuneckon uncmumyme AH CCCP.

C 1956 200a B. H. Bexcaep paboman 6 O6sedunennom uncmumyme sdepHslx npodaen.

Bcemupnoii ussecmnocmsio noavsyiomcs pabomsr B. H. Bekcaepa no meopuun yckopumeaneii. Mrozue
U3 HUZ AGUAUCH KAIOWOM K HOGOMY IMaAnYy pa3éumusn YcKopumeabHol merHuKu 048 NOAYHeHUA wacmuy
secoma gbicokux Inepzui. Ha nosom npunyune asmogpasuposku wacmuy, npedaoxcennon B. H. Bexcaepon,
OCHOGAHLL MaKue munsl YcKopumedaell, KaK CURXPOMPOH, Pa30mpon u Opyzue munst amoMHbLLY MAULLH.
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Bua csepxy na npotouublii
YCKOPUTEND HA BCTPEUHDIX
nyukax.

HEPH. 1976 o04.

Bnepesbte uaero nocrpoiixu
yckopureneil Ha B8CTPEUHBIX
nyuKax npeAnoNcUN COBETCKUU
¢pusux axagemux I'. H. Byakep.

M Bce aTH aaHHbIE ZOAKHDI 6BITH TILATEABHO MPOAHAAH3HPO-
BaHbl, CPaBHEHDI APYT C APYFOM, PACCYHTAHBL... | pyAHO Aaxe
npeAcTaBUTb cebe Becb TOT 06beM HHPOPMAUMH, KOTOPbIH
AOAk€eH ObITb 06paboTaH AAST OKOHYATEABHOIO aHaAHM3a. Bes
6bICTPOIEHCTBYIOIMX BbBIYHCAHTEABHBIX MAalUMH C GOAbLIOH
«naMATbIO» Takas pabora 6bina 6b NONPOCTY HEBO3MO2KHA.
HMuoraa npuxoaurcs cabimatb: «Kak goporu takue skcne-
pumentbl! M tak An yx oHH HeO6XxOAHMMDI, €CAH yUecTb, YTO
B OKpY?2KaloUied HAac »KH3HH CTOAb MHOTOTO ellle He XBaTaeT...

He xBataet xae6a, uTo6bl HaKOPMHTb rOAOJHbIX, HE XBaTaeT
KHAbS, MEJMKAaMEHTOB, OJexabl...» Bce sTo mnpasuabHO!
Toabko cToMT AM 3a6bIBaTb O TOM, KaKOE OrPOMHOE CTHUMY-
AHpyIOLlee 3HAaYeHHe HMeeT pas3BHTHE (PYHAAMEHTAAbHbIX
3HAHHH JASl TEXHHYECKHX HAayK, a CA€AOBaTE€AbHO, H JAfA
MOBCeIHEBHON Haled »KH3HU. 3aTpaThl Ha FHFAHTCKHE YCKO-
PHTEAH pacIIMPSIIOT HAIIH BO3MOXKHOCTH B APYrMX OTpac-
ASIX — CHOCOGCTBYIOT pPasBHUTHIO HAYKH, MPOMBIIIAEHHOCTH,
LMBHAHM3aLIHH H KYAbTYpbl B neaom. M rope tem, kto aymaer,
4TO (PU3HKA BBICOKHX DHEPrHH — JeTcKHe 3a6aBbl, Hampas-
AeHHbIE Ha YAOBAETBOPEHHE AIOGO3HATEABHOCTH CMELIHAAH-



CTOB M Ha TO, YTO6bI 3a HAPOJHbIE CPEJACTBA TEIIUTb CAMOAIO-
6ue ropcTku yuenbix. [ [pumenenne DBM u noselimen koHT-
POABHOH anmapaTypbl HE TOAbBKO YBEAHYHBAET NMPOH3BOJH-
TEAbHOCTb TPYZAa, HO M MEHSET CTHAb MbilIAeHHs. Des Hux
apMHsl HayYHbIX paGOTHHKOB H HHKEHEPOB CETOAHS — 3TO
CKOpee HapoJHOE OMOAYEHHE C AYKAMH M KOMbSMH B pyKax.

B nocaegnue roabl Bce CTpaHbl HamepPeroHKH CTPOHMAH
MallHHbl AAS YCKOPEHHS YaCTHIL — OJAHY MOILHEe JApPYroOH.

Ho coagzanue yckopurtearelt — 3To He TOAbKO TeXHHYECKH
caoxnas sagaua. CoBpeMeHHas Hayka BbIIIAA Ha TakHe py-
6e2xH, KOrJa Jaxe CPAaBHUTEAbHO MPOCTOH SKCMEPUMEHT Tpe-
6yeT upe3BbIYAHHO CAO2(HOTO H A0pPOrocrosiwiero o060pyzo-
pauus. [lpomro Bpems, korga skcHepUMEHTAaTOp NpH IO-
MOILH TOAPYYHbIX MAaTEPHAAOB «MOAOCKH pE3HHbI H cQb-
CTBEHHOH CAIOHbBI» MOT COOPYJAMTb AIOOOH HEO6X0AHMbIH
npu6op. Cerogns cAOkHOCTb YcTpoilcTBA M CTOMMOCTb
«3KCMePUMEHTAaAbHOTO 060pYZOBaHHA» KOHKYpPHPYET C MO-
CTPOMKOH, HampHMep, KPYMHOH SAEKTPOCTAHLUHH, a TO H
HEGOABILOro0 ropoja CO BCEMH OTPACASMH KOMMYHAaAbBHOrO
X03sIHCTBa.

[TousTHo, uTo ycmemHoe pemleHHe TaKMX 3ajay MOJ CHAY
TOABKO OYEHb BbICOKOPAa3BHUTHIM B HayYHOM M 3KOHOMHYE-
CKOM OTHOLIEHHMH TrOCYAapcTBaM. DOABIMHCTBO yueHbIX MHpa
aTo xopomo nonumaior. OaHa M3 BO3MOkHOCTEH caeraTb
HCCAeJOBaHHA (DYHZAMEHTAAbHbIX NPOGAEM HayKH MeHee
TAXKKAM 6GpeEMeHEM AASL SKOHOMHKHM CTPaH 3aKAIOYaeTcs B
MeKAYHapOAHOM O6beHHEHHH YCHAMH. 10, 4TO TPYAHO Oa-
HOMY rocyJapcTBY, TO — 3HAUHTEAbHO Aerue HECKOABKHM.
BmecTe cTpouTb, BMECTE M 3KCIAYaTHPOBATb CAOXHOE U JO-
porocTosiiiee 060pyAOBaHHE.

Takoe mexaynapoaHoe COTPpYyAHHYECTBO Y€ MPHHOCHT
cou naozgbt. B Coserckom Colose ycnemno pa6oraer O6b-
eAWHeHHbIH HHCTHTYT saepubix uccaegosanuit (OHAN)
B Jly6ue. B fenese pa6oraer Esponeiickuii uentp agepubix
uccaegosanuit — LIEPH.

Yuenbie pasHbIX CTpPaH BEAYT B HHUX COBMECTHbIE HCCAe-
ZIOBaHHsA, COBMECTHO CTaBSIT HaHGOAee MHTEpecHble H A0pO-
rocTosIHe SKCIIePUMEHTDI.

B nocaeanee Bpemsi crnielMaAHCTbl O6CY?KAAIOT BO3MOK-
HOCTb coopyxseHusi yckopuTeas c aneprueit zo 10 000 I'sB
(10 TsB). D10 3azaua HCKAIOUHTEABHO CAO2KHAS KaK H B TeX-
HHYECKOM OTHOIIEHHMH, TaK U B SKOHOMHueckoM. Ee cosme-
CTHOE pelleHHe MOJ CHAY TOAbBKO CaMbiM BBICOKOPa3BHUTbIM
crpanam. [locTpoennas coBMecTHO MOryuHMH Jep:kaBaMH,
HOBas MOILHAs MAllHHA CMO2KET OTKPbITb MYTb K MPHHIIH-
NHAABHO HOBBIM MpPOIlECCaM B MHKPOMHPpE.

T. H. Byakep na cemunape.
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IJIABA
NBEHAJIIIATAS

HAHNIECTBHUE
CTPAHHDBIX
YACTUILL

Jo 1947 roaa Bcenennas, no mMHeHHIO (PH3HKOB, COCTOS-
A2 H3 3AEKTPOHOB, HYKAOHOB, ()OTOHOB, NMO3HTPOHOB, TPEX
COPTOB MHOHOB — TIOAOXKHTEADBHBIX, OTPHIIATEABHBIX H HEHT-
PaAbHBIX H JBYX COPTOB MIOOHOB — IOAOXKHTEAbHBIX H OT-
PHIIATEAbHDbIX. | €OPETHKH HAaCTaMBaAH, YTO JOAZHBI 6bITb
enle aHTUNPOTOH, AaHTHHEHTPOH, HEHTPHUHO H AHTHHEHTPH-
no. Ho skcnepumenratopam Ttakas «auub» eme He momna-
AAaAach.

B koHue cOpOKOBBIX rOZOB HCCAEAOBATEAH KOCMHUYECKHX
Ay4eH, (PH3HKHM Ha3bIBAlOT HX AACKOBO «KOCMHKaMH», MOAY-
YHAH HOBbleé YCOBEPIUEHCTBOBAHHbIE METOAbI H CPEACTBa
AAS CBOMX B3KCIEPHMEHTOB. JTO G6bIAH (DPOTOMAACTHHKH
C TOACTBIMH CAOSIMH 3MYAbCHH, KOTOpbl€ Ma4yKaMH B3AETa-
AH B cTpaTocepy Ha Iapax-30HAAX M HA PaKeTax, ycoBep-
IIeHCTBOBaHHbIE Kamepbl Buabcona, macc-cnekTporpadbl H
H30IPeHHAsi METOAHMKA H3YUYEHHS CA€JOB HEBHHUMOK.

Huxkro ns Atoseit nukorza He BHAEA H HHKOrAA HE YBHAHT
SAEMEHTApHBIX YaCTHI BOOYHIO, MOTOMY YTO OHHM CAHILKOM
MaAbl Zaxke AAsl SAEKTpOHHOro Mukpockona. Oauu AHimb
CAezbl BBIAAIOT UX MPHCYTCTBHE B MHpe. |ak uTo, xouewb
He XOuYewb, MPHIIAOCH (PH3HKAM CTAaTb HACTOSILUHUMH CAEAO-
nbITaMH.

[1peacraBbTe cebe 1enouky creAoB, HAYILYIO MO CBEXKe-
Bbinapiuemy cHery. E.cAH Bbl ueAOBeK BHHMaTeAbHDBIH H ONbBIT-
Hblil, 0 MHOroM MozkeT oHa pacckasaTb. ¥l o Tom, kakol
3Bepb OCTABHA CBOH OTMEYATKH: GOABIUOH MAM MaAEHbKHH.
O ero pasmepe u Bece. O TOM, XMIIHHK 3TO MAH MHPHOE



TpaBosigHoe xuBotHoe. O ToM, kakas Apama pasbirpanach
3J€ch Nepej BallUM TPHXOLOM...

[lo To# e meToanke paboOTarOT M PUSHKH — CHELHAAH-
CTHl MO OXOTE 3a YACTHLAMH.

[lepBble ygauu BbimaaM Ha ZOAI0 ABYX aHTAMHCKHX Hc-
caegoparereit K. Baraepa u Jx. Pouectepa us Manuecrep-
ckoro yuusepcuteta B 1947 rogy. B kamepe Buabcona um
yAarocb coTorpadHpoBaTh pacnaj HeEM3BECTHOH YacTHIbI.
[lpu 3TOM creza camoii yacTHLBI BUAHO He 6bIA0. DTO O3HA-
4anO ee BAEKTPUUECKYIO HEHTPAABHOCTb. A BOT cCAeAbl ABYX
OCKOAKOB HapHCOBaAM Ha (OTOrpa)MH YETKYI0 BHAOY-
Ky AaTHHCKOH 6ykBbl «V». Tak ee cHauara W HasBaAHM:
V°-yacrtuua.

[To cremam pacnaza HccrezoBaTeAM MPHIIAH K BbIBOZY,
YTO OCTAaBUAM MX B TyMaHe Kamepbl MHOH H MIOOH. A mnox-
CUeT KHMHETHYECKOH 3HepruMu gaa maccy V°-uacTuubl, mpH-
MEPHO B TbICAYY pas MPEBbIMAIONIYI0 Maccy 3AEKTPOHA.

Koneuno, aas usyuenus Bcex cBOHCTB «HOBHUKa» OZHOM
ororpagun 6bIA0 HegocTaTouno. Hyxxubl 6biau eme u
eme... Ho monazaracp V°-uactuua upessbiuaiino peako.
[Topoit mpuxoguroch aeAaTb TbiCAYH CHUMKOB, 4TOGbI Ha

OJHOH M3 HHX pasrAfieTb 3aBETHYIO BHAOUYKY cAenos. llo-
npobyiiTe npeacTaBUTb cebe Takylo paboty... M1 Toabko
Korga obiuiee KOAHMYECTBO (poTOrpaMH MepeBaAHAO 3a COT-
HIO TbICAY, (PHU3HMKH CMOTAH oOTjaTb cebe Goree HAH MeHee
NOAHBIH OTueT 0 cBoeM oTKpbiTuH. OKasaaoch, YTO OTKpPbI-
AM OHH He OZHY, a ABe HeATpaabHubix yacThuubl. O6e naBarm
cAeabl pacnajga B BHAe 6YKBbl «V», HO ecAM Macca nepBoii
6bira B ThicA4y pa3 6GoAblle Maccbl dAEKTPOHA, TO Macca
BTOPOH MNpeBbILIAAA €€ Y€ B JBE THICAYH ABECTH pas. ITO

Ilamup. Ha nuxe Aenuna
«KOCMUKU» YCTAHABAUBAIOT
obopygosanue gas
pPeIUCTPAUUU KOCMUUECKUX
ayuet.
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TS TRNAN &

Yro HocuTca 8 8034Yyxe U ueo
Tpebyer spems, TO MoxeT
B0O3HUKHYTb 0AHOBPEMEHHO

8 cTa 20408ax 6e3 8CAKOL0
3aUMCTBOBAHUSL.

H. B. Tere

6bir0 yausuteabno. Jlo cux mop camoil TsmeAoH wacTHueH
6bIA HEHTPOH H NPEANOAAraAOCb, YTO TSMEAEE HHTEAH
mMuKpoMHpa 6biTb He MoryT. Ho pas yausuterbno, smauur,
uHTepecHo!

C BBesenueM B CTPOH HOBBIX yCKOPHTEAEH K ONBITAM aHr-
AHYaH NMPHMKHYAH HCCAEJOBAaTEAH H3 APYTHX Aa60PaTOPHH.
OxoTa 3a yacTHUaMH CTaAa HOCHTb XapaKTep MacCcOBOH 06-
aaBbl. U me 3ps cywectsyer norosopka, 4To, KTO HILET, TOT
Bcerga HaxoauT. B nouckax na ¢doTorpadHsax 3aBETHbIX CAe-
ZOB-BHAOYEK pacnaja dKCHepHMEHTATOpPbl TO M A€AO HaThbl-
KaAMCb Ha HeHW3BecTHble B Hayke Tpekd uactuu. Coobuie-
HHs 06 OTKPDbITHSX CbIMaAHCb KaK H3 pora H306HAHA.

[lo mepe HakonAeHHs 3KCMEPHUMEHTAABHBIX AAHHBIX HC-
CA€AOBAaTEeAH YTOUHAAH XapaKTEPHCTHKH IpPHHIEADBLEB,
HCIPaBASIAH Macchbl, BpeMeHa 2KH3HH, ONpeJeAsIAH CIHHbI.
[lpu aTOoM HekOTOpBIE YacTHLDBI CAMBAAHCh B OgHYy. B kouue
KOHUOB BCe€X HOBHYKOB YZaAOCb pa3ZeAHTb Ha ABe TPYIIbI.
B nepBylo BomAM wacTHUbl ¢ MaccoH, NPUMEPHO B ThICAUY
pas npesblUIalOe MAaCCy 9A€KTPOHA, H CO CIIHHOM, PaBHBIM
HyAlo, X HasbiBaau K-mesonamu, uau kaonamu. Bo BTopyio
rpynny BOMIAM 60OAee TsxeAble YacTHUbI CO CIIHHOM, paB-
ubiv 1/2. Tyt okasaruch Aambza-rumepoH, ABa CHrMa-TH-
nepoHa M OAMH «KaCKaAHbIH» KCH-THNEPOH, PacnazAaromncs
«kackaguo», B asa 3artana. Ho ma atom pa6ora ¢ uumH,
pasyMeeTcs, ellle AAA€KO He 3aKOHYHAACh.

(DU3HUKH CTOAKHYAHCH C LEABIM PAAOM HACTOSILHX FOAO-
BoroMok. OzHOt M3 mepBBIX ABHAOCH TO O6CTOATEABCTBO,
YTO B CTOAKHOBEHHAX IH-ME€30HOB C HYKAOHaMH HabAloza-
AOCb TOABKO MapHOE poxAeHHe HOBbIX yacTHu. Kpowme Toro,
POAMBLINCb B pe3yAbTaTe CHAbHbIX B3aHUMOJAEHCTBHH, Kao-
Hbl H THIIEPOHDbI AOAKHbI 6bIAH OYeHb 6GbICTPO pacnajaTbCs.
A ouM ynpsMO »HAH B MHAAHOHDI MHAAHOHOB pas JAOABIIE.
ITo 6bIAO COBEPHIEHHO HEMOHSITHO.

Beab mnouemy, HampuMep, SAEKTPOH SBAsIETCA CTabHMAb-
HO#l yacTHueH M cywecTByeT BeuHo? [lotomy urto cymecr-
BYeT 3aKOH COXpaHEHHs 3apsja. JAEKTPOHY GOAblle He Ha
4TO pacnazaTbcsi. Doaee AerkHx 3apsimeHHDBIX YAaCTHIL POCTO
He CYIIecTBYeT...

[Touemy 6eccmepren mpoton? Ilporon oTHocurcs k 6a-
puonam. 1o obiee Ha3BaHHe, 06beAUHAIONEE JBE TPYIIbl
4aCTHL: HYKAOHOB H TMNEPOHOB. DKCIEPHMEHTATOPDI AABHO
3aMeTHAH, 4YTO BO BCeX peakUHAX pacnaza 6apHoHa B Mmpo-
AyKTax pacnaja o6s3aTeAbHO JOAKeH ObITb Jpyrod 6apHOH.
3ameTHAH, UTO NPH POXKAEHHH AaHTHOAPHOHA OH MOABASAET-
Ccs1 Ha CBET TOAbKO B mnape ¢ 6apHOHOM.

3unaudT, 6blAa Yy OSTHX YACTHL KaKasa-TO XapaKTepH-
cTHKa, obecrneyHBalollasi HX COXpaHEHHe. DTy XapaKTepH-
CTHKY, 9TO KBaHTOBO€ YHCAO Ha3BaAH 6apHOHHDbIM 3apAJOM.
M npeanoroxurH, 4TO ecAHM cUHTaTb ero AAsi 6apHOHOB
paBHbIM eAHHHLE, a AASl aHTHOAPHOHOB — MHHYC eJHHHIle,
TO MO2KHO BBECTH B (PH3HKY 3DAE€MEHTAapHbIX YacTHL elle
OJMH 3aKOH — 3aKOH coxpaHeHHs 6apHonHoro sapsza. Ou
H 6yaer omnpeAersiTb cO60H coxpaHeHHe uYHCAa 6apHOHOB
NMPH peakuHAX.



ATo oueHb BaxKHbIH 3aKOH. De3 Hero He 6bIA0 6bI
Boob6iwe HHuero Bokpyr Hac. [lotomy uto Bce npoTombr M
HEHTPOHBI TYT K€ PAcCNAAMCb HAa MO3HTPOHBI, raMMa-
kBaHTbl K HeHTpuHo. Mup Bewectsa mepectar 6bl cymiecT-
BOBAaTh.

3akon coxpaHenus G6GapHOHHOTO 3apsifa obGeclneuyHBaeT
«BEYHYIO KH3Hb» MPOTOHY!

Ilysvipvrosas xamepa

«NAtoamuna» 8 Cepnyxose.

B neii nabarwaaror caeabt
20cTell us mukpomupa.
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Cpeau «aorroxuTereli» MHKPOMHpPA CYHMTAIOTCA MH- H
MIO-M€30HbI. JTO TOs€ GBIAO TNOHATHO, MOTOMY 4YTO OHH
pacmaZaAMcb Ha JApYrHe YacCTHIIbI 3a CUET TOAbKO CAabbix
B3aHMOAEHCTBHH, C MaioH BeposTHOCTbIO, peako. OTcroza
H HUX JOATast »KH3Hb.

Ho nouemy «agoAroxurterem», k npumepy, okasbiBaAcs
Aam6aa-runepon? Aerko poxzasch, B pesyAbTaTe CHAbBHOTO
B3aHMOZAEHCTBHsI Aamb6ja-yacTHLa pacnaZarach Ha MPOTOH M
NHOH MAH Ha HEHTPOH M TNHOH — YaCTHUbI, y4YacTBYIOLIHE
TaK:ke B CHAbHBIX B3aHMOJEHCTBHAX. 3HAYHUT, AOAKHA 6bira
pacnactbcs 6bicTpo. A oHa xkHAa...

M Bor Toraa, HesaBHCHMO Apyr OT Apyra, ABa OueHb
Moroabix ¢usHka-TeopetHika Mioppeii ['ean-Maun B
CHIA u Kasuxuko Hummaxxuma 8 fnonnn nogymaan, a no-
yeMy 6bl HE MPEANOAOKHTDb, YTO CYIIECTBYET ellle KaKasi-To
(U3HYECKas] XaPAKTEPUCTHKA, KOTOPasl AOAKHA B 3THX peak-
uHusAx ocraBatbes noctosinHod? Jpyrumu caosamu, mouemy
6bl He MPEATOAOKHTb CYLULECTBOBAaHHE ellle OJHOTO 3aKOHa
cOXpaHeHHsl, 06epPEraroIero 3TH CTPAHHbIE YACTHIHI?

Hosyio xapakrTepucTuky, HOBOE KBaHTOBOE YHCAO TYT
»Ke BBEAM, Ha3BaB €ro «CTPAaHHOCTb». BBeAM M 3aKoH coxpa-
HEHHs CTPAHHOCTH, CIPaBeAAMBbIA AASl peaKklHi C CHAbHbIM
H DAEKTPOMAarHHUTHbIM B3aMMOJeHCTBHEM H HecClpaBeJAH-
BbIH JAASl peakLHH CO CAA6GbIMH B3aHMOJAEHCTBHSIMH.

Bbi, noxaayil, cnpocuTe, a Kak CTPaHHOCTb MOMOraert
O6DbSICHATD BO3HHKIUHE roaroBoroMkH? Bo-nepsbix, mapuoe
pO2KeHHe, BO-BTOPDbIX, «AOATOKHTEABCTBO» HOBbIX YacTHIL?
Tyt nauunaetca uenb TeopeTHUeCKMX paccyxzeHHH, gora-
NOK M JA0Ka3aTEAbCTB.

Ilpexae Bcero caemosaro cuuTaTbh, UTO, POAHBLIHChH
B pe3yAbTaTe CHAbHOTO B3aHMOJEHCTBHs, CTPAHHbIE 4acCTH-
Ubl :KMAH AOATO, MOTOMY 4YTO pachnaZlaAHChb B pe3yAbTaTe
KaKoro-to caaboro mpouecca. DTy HAEIO NMPEAAOKHA (PHIHUK
[Taiic. OcraBaroch 06bsichuTh nouemy. M BoT rae momor
HOBbIH 3aKOH coxpaHeHHs cTpanHocTH. Hamommuio: B peak-
UHSAX C CHAbBHBIM H DAEKTPOMArHHTHBIM B3aHMOJelCTBHEM
NOAHAsi CTPAHHOCTb YacTHL, BCTYNHBIIMX BO B3aHMOJe-
CTBHE, JOAXKHA PABHATHCA MOAHOH CTPAHHOCTH MOAYUHBILIHX-
cs npoaykToB. B cAabbix B3auMOgeHCTBHAX CTPaHHOCTb He
COXpaHseTcsl.

A Tenepb noaymaiiTe caMH, MO2KET AH NPH CTOAKHOBEHHH
O6bIYHBIX YAaCTHL C HYA€BOH CTPAaHHOCTbIO POAHTbCA OZHA
cTpannas uwacthua?.. Koneuno, mer! Hapymmurca saxon
COXpaHEeHHs CTPAaHHOCTH. A BOT MOABHUTbCA B pe3yAbTaTe
TOH ?K€ peakUHH TNape 4YacTHL CO CTPAHHOCTAMH Pa3HOTO
3HaKa — 9TO moxkaAyHcra. Xorture npumep? Bor peakuus,
NPOHCXOAAIAs B pPE3YAbTaTe CHABHOTO B3aHMOJEHCTBHSA,
KOTOPY!O Ha6AIOZAAH MHOKECTBO pas MPH AOCTaTOYHO 60Ab-
mux sHeprusax: n——+p—HK°+A. Crorknyaucp 6bicTpo
A€TsLLHE MHOH C MPOTOHOM — H 06pa3oBaAHCh KAaOH H AaM6-
aa-runepod. Y kaoHa crpanHocte —+ 1, y Aam6ba-runepo-
Ha — 1. B cymme — noap. Kak pas To, uro ny:xHo, noromy
YTO MHOH C MPOTOHOM, €CTECTBEHHO, HMEIOT HYAEBYIO CTpPaH-
HOCTb, MOCKOAbKY K CTPaHHbIM 4YacTHLAM He OTHOCSTCA.



B uncae roaOBOAOMOK, KOTOpbie IIpHHECAH ¢ COGOH
CTpaHHble YacTHLbI, GblAa Takas, KOTOpas BbisbiBaAa OCO-
6ennoe cmymenue B mupe ¢usukos. Habaropasn pacnaabi
KaOHOB, 4alle BCEro pPerHCTPHPOBAAHCH pEAKLHH, B KOTO-
pbix ucxoaubiii K-meson pacnagaacs na gse uactuypi. Cka-
K€M, Ha MIOOH M HEHTPHHO HAH, YTO CAYYaAOCb pezxe, Ha
ABa IMHOHa...

Kt —>p*t4+v, Kt>n°+at

HO HHOrza, e€iue pexe, q)OTOFpa(pHH NMOKa3bIBaAH pac-
najg Tex 2€€ KaOHOB Ha TPH 4YaCTHLDbI:
at4at4n”
at+n®+n°

a®+pt 4o

+
u K*— n+et 4+

K+

I1o yxe 6b1A0 coBcem HempuaTHo. Hactuua, pacnaaaro-
ascsa Ha ABA INHOHA, N0 3aKOHY COXpPaHeHHs YETHOCTH, He
HMeAa IpaBa pacnazaTbCcs Ha TPH.
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3ATAJIKA
«TAY — TETA»,
njin

HE ABJAETCA JIN
rocrnojb BOr
JIEBILIOI?

Beronnvie axcynaau —

TAK HA3bIBAIOT camu (Gu3uku
80CTOUHDBLU 3KCNEPUMEHTAAbHDILI
301 NPOTOHHOZ0 CUHXPOTPOHA

e JEPHe.
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Bepranrvras cummerpus.

Aapo aroma nepes sepxanom.

[lepBoit MbicAbIO 6bIAO, KOHEYHO, MPEANOAONKEHHE, YTO
HMeeTCsl He OZHAa M Ta e, a ABe pasHbix yactHubl. Mx Tak
M Ha3BaAH — OJHY «Tay», a ApYyryto «Teta». Ho Bpems mno,
a dKCMEPHUMEHTBI YNOPHO TBEPAMAH, UTO MO BCEM BPOJAE 6bl
H3BECTHBIM XapaKTePHCTHKAM Tay- M TOTa-4aCTHLbI HJEH-
tHunbl. Mx Maccel, BpeMeHa :KHM3HM M CHHHBI 6bIAM 0aM-
HaKOBBI.

3aecp, noxaAyd, HaM npuaeTcs 3azepraTbCs, HTOGbI
MOrOBOPHTD O HETHOCTH. B KBaHTOBOH MexaHHKe 4ETHOCTDIO
Ha3bIBAIOT TAKYI0 XapaKTEePUCTHKY MHKpocucTembl (B Tom
YHCAe M SAEMEHTapHOH YacTHIbI), KOTOpas OTpaxcaeT CBOH-
CTBa CHMMETPHMH STOH CHCTEMBl OTHOCHTEABHO 3€PKAABHbIX
OTpaKeHHH.

B mupe uacTHn kamaoldl M3 HHX COOTBETCTBYET HEKOTO-
pas MaTeMaTHuecKas (YHKIHS, ONPEAEASIONAs MOAOKEHHE
yacTulbl B npocTpancTse. [ Ipu 3TOM ecAH mepemeHa 3HaKOB
Yy Tpex MpOCTPaHCTBEHHbIX KOOPAMHAT 3TOH (pyHkuuu (ute
SKBHUBAAEGHTHO 3€PKAaAbHOMY OTPAaKEHHIO CHCTEMbl) H3Me-
HAET 3HaK caMOH (QYHKLHH, TO rOBOPAT, YTO YETHOCTb OTPH-
yaTeAbHas. A ecAM mpH mepeMeHe Bcex 3HAKOB Ha 06paTHbIe
(YHKUHH OCTaeTcsA mpekHel, KaK HU B ueM He 6bIBAAO, TO
€e YEeTHOCTb MOAOZKHMTEADbHA.

Tak BoT npu pacnmaze Tera-MesoHa Ha ABa MHOHA YeT-
HOCTb OCTaBaAach MOAOKHTeAbHOH. A mpu Tay-pacnaze oHa
OKa3blBaAaCb OTPHLATEABHOH.

Jo cux nop, A0 BO3HHUKHOBEHHS «TeTa-Tay 3aragku»,
3aKOH COXPAHEHHS HETHOCTH, O3HAYAIOILHH, YTO B MPHPOJeE
AeBOE PaBHO MpPaBoMy, AelcTBoBaa 6esoTkasuo. M Bapyr...

Aerom 1956 roza asa moroabix pusuka Korym6uiickoro
yuupepcurera Au Yxen-zao u HAur Kenb-nun spickasaru
NpPeANOAOKEHHE, YTO YETHOCTb COXPAHSAETCH NMPH CHAbHbBIX
H 9AEKTPOMArHUTHbIX B3aUMOJEHCTBUAX WU He COXpAaHSIETCH
npu cAabbix B3aUMOAEHCTBHAX. JTO O3HAYAAO, YTO CPEAH
4acTHL, YYacTBYIOILHX B CAabGbIX B3aHMOJEHCTBHSX, HeET
CHMMETPHH H A€BOe OTAHMYAETCSl OT MPaBOro.

YrTBepkaenue MOAOABIX (PUBHKOB MOPOAHUAO MAcCCy CIIO-
poB. [layau nucar oamomy us ceoux apyseit: «f me sepio,
yTo6bl 60r ObIA «CAAGBIM A€BLIOH», U FOTOB AEPKATb MNapH
Ha GOABIIYIO CYMMY, YTO ONbIT AACT CHMMETPHYHbIE PE3YAb-
tatbl». Ho 6biAM cpeau yuenbix u gpyrue muenus. Bce
ZOANEH 6bIA PEUIUTb OMBIT.

Aun u fur 6piau Teopetruxamu. M1 notromy omm npeano-
KHAH TOABKO HJIEI0 PEINAIOILEro 3KCIepPUMEHTA.

[IpeactaBbTe cebe, uto y Bac mepea 3epkaioM BpalaeT-
cs, KaKk BOAYOK, AAPO aToMa. BpalraeTcs U npu 3TOM Bbi-
6pacbiBaeT H3 ce6s YACTHIIBI TO BBEPX, TO BHH3, PaBHOBE-
posaTHo. Morau 6b! Bbl OTAHYHTD peaibHbIH MPOLECC OT ero
3€pKAaAbHOTO M306paKeHUus?..

[Toxkanryii, uer. [locmoTpure Ha pucymnox: o6e qurypni
abCOAIOTHO OZMHAKOBBI U B HaType, U B 3epkaie. Hukakoro
HapylIeHUs CHMMETpHH.

3uauuT, ecAH M3AyUaeMble HACTHLbI AETAT B 06a HaMpas-
A€HHsI OJJHHAKOBO, 3TO JOAZHO CBHUIETEAbCTBOBATb O COXPa-
HEHHH YETHOCTH.



A Tenepb npeacTaBbTe, YTO Hallle AAPO HCNYCKaeT 4Ha-
CTHUbl NPEHMYILECTBEHHO B OAHOM HanpaBAeHHH. B aTom
cAyuyae M306pakeHHE B 3€pKaie Bbl MOXKETE CPa3y OTAHYHTD
OT peaabHOTO co6bITHsA. MsmMenuTcs nanpaBaenue BpaleHus
M0 OTHOLIEHHIO K BblAeTaloled yacTHue. 10 ecTb «mpasblil
BHHT» mepeigeT B «AeBblit». M, ecAn y BbiAeTaromux yacTHL
CyLIeCTBYeT KaKOe-TO NPEeHMYLUeCTBEHHOEe HamnpaBAEHHE MO-
AeTa, 3TO CTaHET CBHJETEAbBCTBOM HAPYIIEHHS YETHOCTH.

[Tocre HeckOAbKMX MecsilleB MOATOTOBKH 3KCII€PHMEHT
6bIA MOCTaBAEH MPO(PECCOPOM TOTO 2Ke yHHBepPCHTETa Ma-
aam By Llsaub-cion ¢ rpynmo#i ¢puaukoB-sKcHepHMEHTaTO-
pos. Ona B3sina obpasen paamoakTHBHOrO Ko6aAbTa-60,
H3AYYalOLLEro SAeKTPOHbl H HEHTPHHO M MPEBPALIAIOLLErocs
npu stom B HHKeAb-60: Co®*—Ni®+e +v. [TomecTn-
Aa €ro B KPHOrEHHYIO YCTAaHOBKY, 4TO6bl OXAaAHTb MOUTH
20 abCOAIOTHOTO HYASl M TEM CaMbIM H36aBHTbCS OT MeIlalo-
ILEr0 TENAOBOrO ABMKEHHS MOAEKYA. 3aTeM HaAOXKHAA Ha
obpasel; CHAbHOEe MarHHTHOe MoAe. | OTyac ke AApa aTOMOB
ko6arbTa-60 npuHsAM oaHO HanmpaBAeHue. |emepb ocTaBa-
AOCb TOABKO 3a()MKCHPOBaTb, KyZAa AETHT O6OAbBLIMHCTBO
JAEKTPOHOB: BBEPX H BHM3 OJMHAKOBO MAH B KaKylO-HHOY b
oany ctopoHy npenmywectsenHo. OT aToro saBHuceA oTBeT
O COXpaHEHHMH MAHM HECOXPAHEHHH YETHOCTH.

OnbiT nokasar HecummeTpuunblit pesyabrar! [layau u
ApyrHe (H3HKH, YBepeHHble B COXPAaHEHHH YETHOCTH MNpPH
cAabblx B3aMMOJZEHCTBHsX, npourpaid. «..Haumnao npu-
XOZHTb B cebsi MocAe mepBoro yaapa, — mnucar llayau B
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Cxema onvira By.

Bpyuenue Hobeaesckoii npemuu
A. 4. Nanaay — xpynreiiwemy
usuxky-reopeTuxy —

10 acxabps 1962 204a.

Ha cnumrxe — nocoa Illseyuu
P. Cyavman, A. 4. Nanaay

u ez0 MeHa, a Takxe
npesugeHT

Axagemuu nayx CCCP

M. B. Keaavuu.
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Boavwas sosopoanas
nysvipvrosas kamepa BEBC,
ycranosacunas 6 LEPHe

u npegHasHaueHHas

AR 3KCNEPUMEHTOB

C HCUTPUHHbIMU NYUKAMU.

CBOEM CAEAYIOUIEM NHCbMe. — JTO ObIA yAap HE CTOAbBKO
NOTOMY, Y4TO FOCMOAb MPEANOUYHTAET AEBYIO PYKY, a MOTOMY,
4TO OH, €CAM HaxaTb NMOCHAbHeE, COEHHAET A€BOE H MPaBoe
CHMMETPHYHO».

ST0 6bIA He TOABKO yaap, HO H Cepbe3HbIHl ypOK, MOKa-
3aBIIMH, YTO 3aKOHbI COXPAHEHHsA, KOTOPbIX K TOMY Bpeme-
HH 6bIAO yike OTKPDLITO MPEJOCTATOYHO AAA MHKPOMHPA, He
Bce OKasblBaAHCb yHHBepcaibHbiMH. Kl To, uTo 6bI1A0 cnpa-
BEJAHBO AAS CHAbHbIX B3aHMOAEHCTBHH, MOIAO HapyLIATbCs
npu cAabbix B3aUMOAEHCTBHSIX.

Foa cnycrs, B 1957-m, Au u fur noayuuau Hobenres-
CKYIO MPEMHIO 33 TO, YTO MPUAYMaAH, KAK 3aCTABHTb MPHPO-
Ay OTBETHTb Ha BOMPOC: BCErJa AH y Hee A€BO€ PaBHONPABHO
¢ mpaBbiM?

Mexay npouum, mnocae onbiToB Mazam By yuenbie
BCMIOMHHUAH, uTo emte B 1929 roay sameuaTeAbHbIH HeMeUKHi
matemaTHk [ epman Beiirb, paspabaTbiBas maTemaTHueckyio
TEOPHIO CHMMETPHH, TOZKE€ BbICKA3aA MPEANOAONKEHHE, YTO
BpAlLAIOIIAACS YACTHIIA MO2KET 06AaZaTb A€BOH HAHM MPaBOH
CNHMPAAbHOCTBIO.

Beiiab He 6bia puankom. OH TOABKO MOCTPOHA H3AIIHYIO
MaTeMaTHUYEeCKYI0 TEeOpHIO, He mpeTeHays Ha 6Goabmee. Ho
ero Teopusi Tpe6oBara NMPHU3HAHHS ACHMMETPHH B IPHPO-
Je, YTO TPOTHBOPEYHAO CYIIECTBOBABIUMM B3TAfAAM, H MO-
TOMY HHKTO B Ty MOpy He o6paTHA BHHMAaHHS Ha 3TO Npea-
CKasaHHe.

Bcero aByx aer ne noxur Beiiab o Toro aus, xoraa ero
«abCTpaKTHasi ~MaTeMaTHHecKas TeOPHsl» IPeBPaTHAACh
B «HpOpOYECKOe MpeAcKasaHue». YBbl, TaKk 4acTo 6blBaeT



B Hayke. C 01HOH CTOPOHBI, 3TO NOATBEPKAAET CTAPYIO HCTH-
Hy, YTO «HOBOe — 3TO xopowo 3abbitoe crapoe». C apy-
roH — 4TO KM3Hb YEAOBEYECKasl KOPOTKA, HO KaKJAbIH Mo-
KET ee MPOAAMTb CBOHMH AeSHHSAMH.

Hecoxpanenne uetnoctu npu caabbix B3auMozeiicTBUAX
MOBAEKAO 32 COGOH MHO2KECTBO TPYZAHEHWIHX mpobaeMm.
To, uto 3akoHbI ABUKEHHS YACTHIL ABASIOTCH HECHMMETPHY-
HbIMH, 3TO NpeACTaBUTb ce6e 6bIAO MO2KHO. A Bor kak npeg-
cTaBUTb ce6e BOO6GILE acuMMeTpHIO mpocTpaHcTBa? Kak mno-
HATb, YTO OHO — MYCTO€ MPOCTPAHCTBO, BAKYyM — HECHM-
METPUYHO OTHOCHTEAbHO AEBOTO M MPaBOro?..

HMurepecnoe pemenue sToro Bonpoca MoyTH OAHOBPEMEH-
HO JaAH HECKOAbBKO (PM3HKOB-TEOPETHKOB B Pa3HbIX CTPaHaX.
Y nac sto caerar Ae Jaugouu Aansay (1908—1968).
[lo ugee Aanzay npocTpaHCTBO 6bIAO CHMMETPHYHBIM.
A necummetpnunbl okasbiBaruchb uyactuubl. C 3rexkTpoHOM
6bIA CBSI3aH «A€BbIH BHHT» — A€BOBHHTOBOE JBH:KEHHE,
a C MO3HUTPOHOM — «MpaBbli BHHT»... [Ipu sTOM BO3HHKa-
Aa HeOO6XOZHMOCTb IPEJTNIOAOXKHTb CYLIeCTBOBaHHE aHTHIO-
JOB M y HEHUTpPaAbHbIX YacTHL, HAMNpPUMEpP, Yy HEHTPHHO.
AHTHHEHTPHHO BO BCEM JOAKHO 6bIAO OBITb MOXOXkE Ha
CBOE HEHTPHHO, HO 3aKPYYHUBATbCA 00s3aHO 6bBIAO BJAOAD
CBOEH TPAaeKTOPHH B O6PATHYIO CTOPOHY...

MHoro A060NbITHBIX AOMYIIEHHH MOTPe6OBAAO MPH3HA-
HHe HecoXpaHeHHs yeTHOCTH oT (usukoB. OHo mpoaemon-
CTPHUPOBAAO €lile pa3 TO O6CTOATEABCTBO, YTO C 3aKOHAMH H
yCTaHOBAEGHHBIMH NPHHIHNAMH B HayKe cAejyeT obpaluaTbcs
oyenb octopoxuo. CTOMT 4TO-HHOYAb NOTPEBOKHTb, KaK
BO3HHUKAeT AaBHHA, cnocobHasi HAHECTH HeMoNpaBHMble H3-
MEHEHMS B YCTAHOBHBINEMCS MHPOBO33PEHHH. |ak 6blA0
C TIOSIBA€HHEM KBAHTOBOH MEXaHMKHM M HOBOH TEOPHH aTOMa.
K noxoxemy neproay npubam:xxaer HaC H coBpeMeHHass QH-
3MKa dAEMEHTapHbIX YacCTHL.
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Aea aupexropa:

npogeccop Enuxe — gupexrop
8pONEUCKO20 UEHTpa

AAEPHBIX UCCAEA08AHUL

(UEPHa) —

U YACH-KOPPECNOHACHT

AH cccp

B. I1. Axenaenos — aupexrop

aaboparopuu sigepHuix

npobaem Obwegunennozo

UHCTUTYTA S4€pHBLX

uccaegosanuii (Jybna)
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NPOBJIEMA
OBBEJAMHEHHUA CIJI

B nepBoit ueTBepTH HAlErO CTOAETHS CHAbI TATOTEHHsS H
CHABI DAEKTpPHUYECKHE, BEPHEE, DAEKTPOMATHUTHbIE MO3BOAL-
AHM QH3HKaM O6DACHATD NPAKTHYECKH BCe SIBAEHHS, C KOTOPbI-
MH AIOZH cTaAKHBaAMchb B npupoae. K atomy Bpemenu saxon
BcemHpHoOro Tarotenusi Hprorona gonoanuaa obwas reopus
OTHOCHTEAbHOCTH D HIITeHHA, 06be AUHHBILAS TOHATHS MPO-
CTpPaHCTBA H BpPEMEHHM M CBs3aBLIasi HX C IPaBHTALHOHHOH
cHAOH. A AAS 3AEKTPOMArHHTHOTO B3aHMOZJEHCTBHS CYLIECT-
BoBaAra paspaboranHas MakcBeArOM TeopHsi 3AeKTpoMar-
Hetusma. [lpuuem kaxkzas TeopHs HMeAa CBOH pas3BHTHIH
MaTeMaTH4YeCKHH anmapaT H XOPOILIO COrAACOBbIBaAaCb C K-
cnepumenTamu. [ loxanyil, kaxayro MO:KHO 6BIAO NPH 2keAa-
HHMH PACCMAaTPHBATb KAaK OTJAEAbHBIH 3aMKHYTBIH cBOJ 3aKo-
HOB H (POPMYA, ONpeAeASIONHX CBOI 4acTb siBAeHHH... Ho
npupoza eagunal Ara MbicAb, BbicKa3aHHas B TAY6OKOH Zpes-
HOCTH, HHKEM H3 YYeHbIX COMHeHHIO He noasepraracb. 1 mo-
cTeneHHo y DHHIITeiiHA BOSHUKAET HAEsl TOTO, YTO TArOTEHHE
H 3AEKTPOMAarHeTH3M €CTb NPOSIBAEHHS € JHHOH CHAbI, TOABKO
B pasHbix unoctacsax. Ho neabss AH B Takom cayuae mombi-
TaTbCA O6bEAHHUTb HX M CO3AATb €ZHHYIO TEOPHIO, OMHCHI-
BaIOILYI0 BOO6IIE BCe MPOABAEHHs BEAHKOH MaTepH MpPHPO-
Abl C eAMHbIX nosuuMil... [ panauosnas sazaua! Bce ocras-
wrecss 35 AeT KHM3HM OTAAA BEAHKHH (QH3HK ee pelleHHIO.
O~ nbiTarcs HaHTH TaKy1O reOMETPUUECKYIO XapPAaKTePUCTHKY
TArOTEHMs, KOTOpas COOTBETCTBOBAAA Obl DAEKTPHUYECKOMY
3apsaay. 1o ecTb OH XOTeA pacnpoOCTPaHHTb FEOMETPHIO MPO-
CTPAHCTBa-BPEMEHH HAa DAEKTPOMATHETH3M... YBbl, CJEAATb
3T0 DHHIITEHHY He yZJaAOCh.

B cBoux nonbiTkax OH He yuHTbIBaA sizepHble cHAbl. M aTo
MOHSTHO, B TOAbI €M0 MOAOAOCTH y4YeHble TOAbKO JOrajblBa-
auch o Hux. CuabHble H cAabble B3aMMoAeHCTBUSA TpeACTaB-
ASIAHCh HEYeTKO ellle M B Cepe/lMHe Halllero Beka.

Ho BoT B0 BTOpO# norosune 50-x rogos B cBA3HM ¢ «3arai-
KOi Tay — T3Ta», TrAacsaueHd O HapyUleHHH CHMMETPHH
MeKAY YacTHIIAMM, yYacTBYIOILHMH B CAa60M B3aHMOJEHCT-
BHH, Y PAZla MOAOADIX (PH3HKOB BO3HHKAA MBICAb O CYLIECTBO-
BaHHHM CBSI3H MeXKAY DAEKTPOMArHUTHBIMH H CAab6bIMH CHAAMH.
I[To Teopernueckum coobparkeHHAM NpH TakoH CBASH B CAa-
6bIX B3aMMOJEHCTBHAX ZOAKHbBI 6bIAM Y4acTBOBaTb TPH MpPoO-
MEezKYTOYHbIX YacTHUbI, TPH MPOMEXKYTOUHbIX BEKTOPHBIX
6osona: W+, W™ u ueiitparbnas Z°? — wactuya.

ITo npeanoAokeHHe BbI3BAAO OXHMBAEHHDbIE JHCKYCCHH
cpeau cneuHardcToB. PassuTHe 06besMHEHHOH TEOPHH MoO-
TPe6OBaAO H APYTHX MPEJNOAOKEHHH; CPEAH HUX — O6beaH-
HeHHe KBapKoB B ay6aeTbl (napbt). A caezoBaTeAbHO, K TpeM
FHTIOTETHYECKHM «II€PBOHAYaAaM», HA POAb KOTOPBIX MPETEH-
AOBaAM KBapKH, CA€J0BaAO J06aBHTb ueTBepThiil KBapk. KM
OKa3aACsl «04apOoBaHHbIH», kBapk, BBeaenubiit [1I. ['asmoy.
Kpome Toro, Teopus, aBropamu koropoit craan A6ayc Caram
u Crusen Baiiu6epr, npeackasanra eme ueabit psg npouec-
COB, KOTOpbIE JZOA2HbI 6bIAH MPOABHTbCS B PKCIEPHUMEHTAX,
4TOGbI MOATBEPAHUTb MPABUABHOCTb BbIZABHHYTBIX MPEANOAO-



xenuil. Beab Besikast naes cranosuTcs ToAbKO TOrZa TEOPHEH,
KOTZa MOAYYaeT NOATBEPHAEHHE HA MpaKTUKe... Mexay Tem
SKCHEPHMEHTAADHOE MOATBEP:KAEHHE HHKAK HE IMOAYYaAoCh,
H KOE-KTO CTaA BCE Yalle MOBTOPSTb AIOGMMOE MPHCAOBbE
ckenTHueckd HacTpoeHHoro Boabgranra [layau: «Hro pas-
AereHO 60roM — He COEJHHHTb YEAOBEKY».

Ja u geiicTBUTEABHO, Beb B O6GBIUHBIX YCAOBHAX 3AEKTPO-
MarHUTHOE M cAa60e B3aUMOAeHCTBHS BOCTIPHHUMAIOTCS HAMH
KaK COBEPIIEHHO CAMOCTOSITEAbHble M Pa3AHUYHbIE TPOSBAE-
nusa. Ho u B Teopun Carama u Baitn6epra nuxro me Buaer
own60k. A OHH YTBEp2AAAH, YTO NPH IHEPTHH B3aHMO-
AeHCTBHS Mex /Ay HacTHLAMH Bbllle ONpeJeAEeHHOrO NpefeAna,
npasBja, MpejeAd AOBOAbHO BBICOKOTO, 06€ CHABL JOAKHbI
CAMTBCA B OAHY «dAEKTPOCAAbYIO» CHAY, KOTOpas AeilcTByer
MexJy BCEMH DAEMEHTAPHBIMH YacCTHI[AMH COBEPIIEHHO
OJAMHAKOBO, HE3aBHCHMO OT MX IAEKTPHYECKOTO 3apsja, He
Aenasi pasAHMUMs MeAy AenToHamu u azponamu. Ho mpo-
HCXOAUTb Takoe O6beiHHEHHE MOTAO AMIIb MPH 3HEPTHAX
npumepno okoro 100 I'sB. K coxkarenuto, cTorb mMouwHbIx

243

Tak sviznszena gororpagus
04HO20 U3 pewarowux
9KCNEPUMEHTOB, KOTOpbIE
npugeau K cosgauro

Teopuu 3aekTpocaaboix
so3jelicTauil.

Chumox cgenan Ha
ny3svlpbKoBOU Kamepe
«lapramenv» 8 QEPPHe.

B yenrpe — rpex

3/EKTPOHA, CTONKHYBWETOCA
¢ HeliTpuHO u 06MeHABWUMCA
HeUTpanbHbiM
npomexcyrounvim 6osorom Z°.
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Katouom o scsaxoii nayke
ABAAETCS BONPOCUTENLHDLIL

3Hak.

O. Baabsak

yckopHTeAeH B Ty mopy Ha seMae eme He moctpouau. Ho
(PUBHKH Hajex/ He TEPAAH. | €OpETHKH TPYAOAIOGHBO yTOU-
HAAM Tpebyemyto 3Hepruio u cuusuArd ee o 90 u 80 I'sB,
a axcnepumenTatopnl yxe B 1973 u 1974 rogax noaryuuau ua
HMEIOLIMXCSA aTOMHbIX MalIHHAX KOCBEHHOE MOATBEPKAEHHE
TOro, 4TO Teopus Bpoae Gbl BEPHA, MOTOMY UTO MpeJCKa3aH-
Hble YaCTHIbl MMEIOT TEHJEHIIHIO BCKOpE IOSABHTbCS...
A B 1978 roay, xak numet cam A. Caram, skcrepumenTOM,
nposesenubiM Ha CT3H(OPAOBCKOM AMHEHHOM YCKOpHTEAe
(CAAK), B npobremy «6biA 3a6HT MOCAEAHHH TBO3/Ab>...

Her-uer, un W-, Hu Z°-6030HbI NOAYYEHDI MOKA HE GbIAH,
SHEPTHH YCKOPHTEAEH A HHX IO-TpeXKHEMY HE XBaTaAO, HO
KOCBEHHDBIX JOKa3aTEABCTB Y4eHble MOAYYHAH CTOAbKO, YTO
yxe B 1979 roay 15 oxrsa6ps Hobereckuii komurer npunsia
pemeHHe «npHcyauTb [HobeaeBckyio npemuio no ¢usuke
Llleagony I'asmoy, A6aycy Caramy u Crupeny Baiin6epry
3a paboThl MO CO3ZAHMIO TEOPHH, 0ObeaHHsIOWEH craboe H
SAEKTPOMATHHTHOE B3aHMOJEHCTBHS SAEMEHTAPHBIX YaCTHIL,
M 0cO6EHHO 3a MpejCcKa3aHHe CYUIECTBOBAHHs HEHTPAAbHBIX
cAabbix TokoB». He mocnemnan A mBeackue yueHble, BeAb
MPOMeYTOUHbIX 6030HOB ellle HUKTO He OGHapy:KHA?..

B cepeaune 1981 roga 8 LIEPHe 6b1a 3anymen 6oabutoit
NPOTOH-NPOTOHHbIH CyNepCHHXPOTPOH. B HeM mpu cToakHO-
BEHHM BPALIAIOUIMXCSl HABCTPEYY MYYKOB MPOTOHOB M aHTH-
NPOTOHOB B PE3YyAbTaTe aHHHTMAAIMH JOAKHA GblAa Bblje-
ASITbCS DHEPTHS, BIIOAHE JOCTATOYHAA AASA pokaeHHs Z.°-ua-
ctuubl. LoA2xHDI 6bIAM BOSHUKHYTb H 3aps2keHHble 6030HbI,
pETHCTPHPOBATb KoTopbie 6biA0 TpyaHee. K ecan 6b1 He zaT-
YHKH M He HAKOMHTEAb, CKOHCTPYHPOBAHHbIE TOAAAHACKHM
umxenepom Cumonom san zep Meepom, ecan 6b1 He ueTkas
NporpamMMa U He PYKOBOACTBO BCEM IIHKAOM PabOT HTaAbsH-
ckoro ¢usuka Kapro Py66ua, Tpyano ckasaTb, 4eM OKOHUHA-
cs 6b1 ator mouck. Hazo ckasatb, uto anmaparypa ToAbkO
AL pETHCTPALMH BO3MONKHOTO HEHTPaAbHOro 6030Ha 3aHAAA
YCTaHOBKY B HECKOABKO 3Tax<eid.

Ho Ttpyabpt u sarpathi sapom He mnpomaru. B nauare
1983 rosa Qu3MKH-3KCIEPUMEHTATOPbl MOAYYHAH IE€PBbie
HajexHble MOATBEPMAEHHS CYULECTBOBAHMA TMpPeANOAArae-
Mbix yacTHL. A B Mae TOro ke rojga HeyAoBHMbie GO3OHDI
6bIAM 3apErHCTPHPOBAHDI.

Uepes noaTopa roaa, B oktabpe 1984-ro, Kapro Py66ua
u Cumony Ban asep Meepy «3a onpeaeAsiomuii BkAag
B MPOEKT, OCYLIECTBAEHHE KOTOPOTO MPHBEAO K OTKPBITHIO
4acTHU, NEePeHOCAMNX cAabble B3aHMOJEHCTBHA», OblAA MPH-
cymaena Ho6eresckas npemus. K coxarenunto, nama ore-
yecTBEHHasi HayKa B 3TOH (yHZaMeHTaAbHeHIleH OTpaAcH
ZIOBOABCTBYETCS TOAOKEHHEM CKPOMHOro naprtHepa. Mbl
CTOABKO AET FOpAHAHMCH cBoel Haykoit, u Bapyr B 1988 roay
B rasere «MsBectus» akaaemux P. Carzees nuwer: «...B no-
3SHAHHH MHKPOMMpa M3 JECSATKA CPABHUTEADBHO HEZaBHO OT-
KPBITBIX TaK Ha3blBaeMbIX (PYHJAMEHTaAbHbIX 3AEMEHTap-
HbIX yacTul (MPHUMEPHO NOAOBHHBI H3BECTHOTO HA CErOJHSIL-
HUit JeHb Ha6opa OCHOBHbIX KMPIHYHKOB MHPO3JAHMS) Mbl
He OTKPbIAH HH 0HOH. HTO KacaeTcs HECKOABKHX COT 9AEMEH-



TapHbIX YacTHL, SABAAIOLIHXCSA KOMOMHALIUSIMM TAABHbBIX, TO
TYT Mbl BPAJ AH MO2€M IPETEHJOBATb Ha BKAaJ, GOABLIHH
4yeM OAMH-ZBa MPOUEHTA...» A BeAb B HayaAe MITYpMa MHKPO-
MHpa MbI €CAH He OonepekaAM 3apy6ekHbIX KOAAEr, TO HIAH
C HUMH, BO BCAKOM CAyuae, HapaBHe. «[ ge ke Mbl morepsAu
TEeMIl, YCTYNHMB BeAyIllHe MO3HUHH B LIEAOM psije HAY4YHbIX
HaMpaBAEHHH, a B HEKOTOPbIX CKAaTHBIUHCb Ha POAb ayTcaH-
aepos?» — 3azaeT Bonpoc Poarba BHHHYPOBHY U cpeaH OT-
BETOB €JBa AH HE NEPBbIM CUMTAET TO, YTO «OKOAOHAYUHbIH
OPraHH3aLHOHHbIA anmapaT Pas3pacTaeTcs MO TEM 2Ke€ 3aKO-
HaM, YTO H GIOpOKpaTHUECKasi MPOCAOHKA B APYTHX cpepax
ob6mectea. Kl Tyr mayky moacreperaer Beamuadmas ona-
CHOCTb — OIOPOKPATHS CTPEMUTCA CTAaTb CaMOAOBAEIOLLEH».

Mo:xxeT 6biTb, KTO-HHOYAb H3 YHTaTeAeH 3ajyMaeTcs:
«3ayem MoHaz06UAOCH aBTOPY NMOCPEJHMHE PACCKA3a O HAY4Y-
HbIX JOCTH2KEHHSAX BKAIOUATb TEKCT O KAaKHX-TO HEJZOCTaT-
kax?» Cgenar s 3To BoAHe cosHaTeabHo. [ loTomy uTo Bam,
MOHM CErOHAIIHUM YUTaTeAsM, 3aBTPA HATH B HAYKY. A Mbl
CTOABKO AET CUMTAAH €€ CaMOH NepeJ0BOH U 6AAarONOAYUYHOH,
uTo moTepsiau 6auTeAbHocTb. Her, u B Hayke, kak u Bo Bcex
HHbIX c(pepax obluecTBa, CyLIECTBYeT HE TOAbKO HAaropogHas
HayyHasa 6opb6a, HO U BeJOMCTBEHHbie 6apbepbl, H rpyMmno-
Bble U AuuHble uHTepechl. Ml 6yaymum yuenbim, 6yaymum
Hay4YHbIM paGOTHHKaM HYXkHO 06 3TOM 3HaTb!

Uro ke kacaeTcs pesyAbTaTa OMHCAaHHbIX HCCAEJOBaHHIA,
TO CEroHs1 Mbl MOK€M CUHTATh, UTO H3 YeThbipex (yHJaMeH-
TaAbHBIX B3auMozeHcTBHi aBa — o6beaunennbl! M caeayio-
IIHM HIaroM MOrAo 6bl AABUTbCs O6beJHHEHHE Temepb Yaxke
«9AEKTPOCAA6Oro» M CHABHOrO sJEpPHbIX B3aHMOJEHCTBHH,
TO €CTb MOCTPOEHHE € AHHOH TeOPUHU AzepHbIX cHA. Ho koneu-
HO, Ha NMYTH K HOBOMY O6GbeAHHEHHIO BO3HHKAIOT H HOBbIE
tpyanoctu. Ml xora npunnunuarbubix BO3paxceHHH MPOTHB
yHHUPHUKALHH BCe€X CHA NPHPOAbI M MOAYHYeHHs1 HCTHHHBIX
«TepBOHaYaA» Halllero MHpa Bpoae 6bl HeT, MyTb k BeAuko-
My obbeauHeHuio He rerok. Ho — aopory ocuaut uayumii!
M noromy ¢pusuku Bcero MHpa NMPOJOAKAIOT CBoio paboTy.

NPUMEYAHUE N 8,
8 KOTOPOM UYUTATEAb BCTPETUTCS euwse C O4HOLU nonviTKOU
KAACCUpUKAYUU INEMEHTAPHBIX YACTUY

Kak ToAbKkO Ha ropHsoHTe (PH3HKHM «B3OMIAH» CTPaHHbIE YaCTHLbI,
HCCAEOBATEAH Cpasy s€ OILYTHAM HEJZOCTATKH HMEIOIIEHCA KAACCH(H-
KalHH M Heo6X0JHMOCTb HOBOH CHCTEMATH3AalHH.

Hama nepsan xaaccupmkauus saementapubix uacTHy 6biaa  ocHo-
Bana Ha macce. Bxoanro B mHee xBaHTOBOE uHCAO — CNMH, BXOAHA B Hee
arexTpuuecknii 3apajg. CoBokymHOCTb Bcex BTHX XapaKTEPHCTHK IO~
3BOASIAA CNENHAAHCTaM pa3o6paTbci B PpeakuHAX B3aHMOJAEHCTBHA M3-
BECTHbIX HACTHI] M pa3sjeAHTb HX Ha aee Goabmme rpynmbi. K neproit
OTHECAH YuacTBYIOIHE B CAa6bIX B3aMMOJEHCTBHAX AENTOHbI — (IOTOH,
3AEKTPOH, HeHTPHHO M MiooHbl. A KO BTOpOil rpynne CHAbHO B3aHMoO-
aeficTeyromux wacThy (agpoHOB, Kak MX MO3:s€ HA3BAAM C AErKOH PyKH
coBerckoro ¢usuka OkyHs) oTHecAH OTKpBITbIE 3KCHEPHMEHTATOPAMH
«K»- m «[lu»-mesonbl, a Tak:e Bce H3BeCTHBIE B NATHAECATBHIX rojax
6GapHOHDI; JABa HYKAOHA — MPOTOH M HEHTPOH, oauH Aam6ja-rumepon,
Ba THNEPOHA-CHIMA H OJMH KACKAJAHbIH IHNEPOH-KCH.
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Ilpu srom K-meszomni m Bce rumeponbi mpeacraBasam coboit crpan-
upte vactuubl. Crpammoctb-ro Hx M Tpe6GoBara HoBOro moaxoja H
kaaccudukauuu. Hyxno 6b1r0 Bo uro 6b1 To HH cTare cHauara HakTH
4TO-TO O6INee JAs BCEX ajpoHOB, a MOTOM MOMBITATbCA PasbuTb HX Ha
kakue-ro rpymmbi.. Onbir Takoii yxe 6pia mssecren. Eme B 1932 roay,
pasMBIIASAS HAJ CXOXECTbIO MpoToHa M Hefitpona, [eiisen6epr mpea-
AOKHA 06DBEAHHHTL HX B OJHO CeMEHCTBO — 3aPAZOBLIH MYABTHIIAET.
Maccbt y Hux GbIAM TMOUTH OZMHAKOBDI, CHHHbI — paBHbI. 3apagbi, npae-
aa, 6biam pasmubimu. Ho 3ato o6e wacTmupl yuwacTBoBaAM B CHABHBIX
B3auMogeiicTBHAX. A ecAH NPeANMOAOKHTb, YTO MAacca 9acTHI CO3JaeT-
csl, B OCHOBHOM, HMEHHO CHABHbIM B3aHMOJEHCTBHEM, TO MOKHO Npej-
NOAOXMHTD, YTO OHO He 3aBHCHT OT 3apAjoB... Pognrach Becbma mAo-
JOTBOpHAas HJeA O 3apAJOBOH HE3aBHCHMOCTH AJEPHBIX CHA, MOj-
TBEp:KAEHHAsA NO32k€ MHOTOYHCAEHHBIMH ONBITAMH.

Tak ¢ Toii nmoppl M cuMTarOCh, WTO 3aPAAOBbIH MYABTHIIAET HYKAO-
HOB COCTOMT M3 Ay6rera — mpoTona M HeHTpoHa.

Korga e uactuy mnpu6aBurocb, (HSHKH TNOHEBOAE 3aJyMAAHChb:
a meab3sn Au mo ombity [elizen6epra o6beaMHHTD B 3apAjOBbIE MYABTH-
nAeTbl H apyrue usBecTunie wactuupnl. Ilonpo6osaaun. M snaere, moay-
uHAOCh Ha mepBbix mopax menaoxo. Ilocmorpure na TaGanyy:

Hassanse Bapaa u macca 8 MaB
Hasganne sacrugm Cumsoa saps o

MyABTHOAETA +1 0 —1
[Tu-mesonbr . . . . at, n°, n— TPHMAET 139,6 135,0 139,6
K-mesoum . . . . K+, K°, K™ TpUIAET? 493,7 497,7 493,7
Hykaroner . . . . p, n ay6aer 938,3 939,5
Funepon-rambaa . . A° CHHTAET 1115,6
luneponpi-curma . . . >+, = ay6aer? 1189,4 1197,3
lunepon-kem . . . . o CHHrAeT? 1321,3

O6meii xapakTepuCTHKOH o06GbeJHHEHHbIX B 3apAAOBbIE MYAbTH-
NAeTHI YacTHL SBHAACch BEeAHYHHA, Ha3BaHHAd TIMIEpP3apAgoM. JTo
NPOCTO CpeAHMH JAEKTPHYECKMH 3apAj MYAbTHOAETA, YMHOXKEHHbIH,
uro6b1 H36GexaTp Apo6GHbIX 3Hauennii, Ha aBa. [eaa-Manmn n Humng-
KHMa CBA3aAH THIEpP3apsAJ CcO CTPAaHHOCTbIO H OGapHOHHBIM 3apAAOM
npocToii 3aBHCHMOCTbIO. A NOCKOAbKY 6apmommbiii 3apas coxpamsaca
BO Bcex B3aMMOJEHCTBHAX, TO COXpaHeHHE CTPaHHOCTH ObINO BKBMBa-
AGHTHO COXpaHEHHIO THNepsapsaja. A 3Ta BeAMuMHA, MO NPEANOAOKe-
HHIO MOAOJBIX TEOPETHKOB, COXPAaHAAACh MNPH CHABHBIX B3aHMOJEHCT-
BHAX H He COXpaHAAACh MpPH CAAGbIX...

Beegenne mHoBoii xapakTepncTnkM norpe6oBaro TyT ke mnepe-
cMoTpa muMeloWmMXc MyAbTHnAeToB. llpexae Bcero HenpmaTHOCTH
KOCHYAMCb Tpuniera kaonoB. Kasaroch, pearmsoBambi Gpiam Bce 3aps-
JOBble BO3MONKHOCTH: BKCHEPHMEHTATOPbI «MOHMAAM» IOAOXKHTEAbHBIH,
HefiTpaAbHbIH M oTpHuaTeAbHbId Kaowbl. Yro npnaymarp eme?.. Ho
Kaoubl — crpannble uyacTuubl. OHH poxaarnch TpPH CHAbDHOM B3aHMO-
AelcTBHM, a pacmagaruch mpu cAabom. A 3To 03Hauaro, uTO NMpH PoNs-
JleHHH y HMX THIEp3apAj JAOANceH GbIA COXpaHATbCA, a mpM pacnage —
nerl.. Ho sToro na ompite He na6aogaroch... Uro xe gerarn?..

H rorga Fearn-Maun u Hummaxxuma npegroxnan gonornuts ce-
MeNCTBO KAaOHOB [0 4eTbIpex INTYK 3a CYET /[pPYroro HeHTPaAbHOro
K-me3ona, oranunoro or mepeoro. Toraa gumaukm moAyuar aBa KaoHHbIX
ay6aeTa, H 3apAZOBbIA MyAbTHOAET 6GyJaeT MOAHOCTBIO COPMHPOBaH.

Hapo cxazarb cpasy, WTo MaA0 KTO OTHeCCA K NDPEJAOKEHHIO C
surysuasmom. Oco6Genno yapyuennt 6biam  skcmepumentatopnl. Ha
camMoM JeAe, monpoGyiiTe OTAHUMTD JAPYr OT JAPYra JBe HeHTPaAbHbBIX,
AHMIIEHHbIX JAEKTPHYECKOTO 3apsaja, YacTHUbI, obrajalomux oaHHaKO-
poit maccoii... TyT 6bir0 Hag uem noaymarb.

Ho B xonue xouuoB, koHeuno, Bce yTpscAocb. |eopeTHKH oTbicKa-
AH peaklMH, B KOTOPbIX 3aKOHbI COXPaHEHHs paspemaiH Y4acTBOBAaTb



0AHO HeHTPaAbHOH uYaCTHLe H 3anpeliaAH NPHHUMATb yYacTHe Jpyroi.
KcnepuMeHTaTOPB!I MOCTABHAH cooTBeTcTBylomne onbitbi. U B 1956 ro-
Ay BTopoii HelTpaAbHbiii Kaon 6bia Haitgen. On okasarca kyza Goaee
aoaro :xkusymum. [lo cp HHIO C mep o xuA npumepno B 580
pas JoAbue.

IMocre xaoHoB HacTynuAa ouepeanb runeponos-curma. M3 Tabanumr Bua-
HO, 4TO 3apAABI BYX H3BECTHDBIX HNEPOHOB OTAHYAAHCD Ha LEABIX JBe €JH-
unupt. Ho, no npasuaam, B 3apagosom myAbTHNAETE 3apAAbI HACTHIL MOTAH
OTAHYATBCA TOADKO Ha €AMHALY. 3HaunT, rAe-T0 JOAxeH ObIA CymecTBO-
BaTb TPETHH THNEPOH-CHIMA C HYAEBbIM 3apAAOM.

Jormen, ecam KraccHPHMKALMA M0 3apAAOBbBIM  MYAbTHIAETAM
NpaBHAbHA, €CAH BepeH NPHHUHI, MOAOXKEHHbIH B ee OCHOBY...

Hazo aymatb, uTo CTOpDOHHMKH HOBOH KAaCCH(HMKaLHH HEMaAO
NOBOAHOBAAMCb, MOKA BJKCMNEPHMEHTATOPbl TFOHAAH CBOM YCKOPHTEAH B
noMckax HefiTpaabHoro runepona-curma. M uto Bm1 aymaere? Oun ero
nawau! Hawan roay6unxa n Bospazosarnce. U ato momarno, moromy
uTO HaXoJKa MOATBEpP#cJaAa, UTo (M3IHKH Ha NpaBHAbHOM mnyTH. Bean
YTO TaKoe 3aKOH, 4YTO TaKoe MPaBHAbHAsA KAaCCH()HKALMA, MOCTPOEHHAs
Ha OCHOBaHHMH NMPaBHABHBIX 3aKoHOB? JTo 3HAauUHT BoBCce He TO, 4TO OHH
MoryT o6bacHHTL Goree MAM MeHee NpPaBAONOA06HO HeMOHATHble ABAe-
nusa. O6bacuennii moxuo mnpuaymatp muaamon! A Bor mnpeackasats
HOBblEe OTKPLITHA MOXKHO TOABKO TOrAa, KOrja NPaBHAbHO, JeHCTBH-
TeAbHO NpPaBHABHO NOHHMaemb HabGAlojaeMble ABAeHHsA, KOrja MOHAA
HX CyTb M BbIBEA 3aKOHOMEPHOCTb...

C kackagubiM runep H MOA ne 6biro ewe xymxe. Jkcmepu-
MeHTaTopbt 06HapyxHAH ToAbko oauny uactuuy — Kcu mMumyc runepon.
A CKOABKO HX JOANKHO GbITh?

Jaxe camble TaTeAbHble MOMCKH Pe3yAbTaToB He aaBaru. Moxer
6bITb, THIOEPON-KCH — TOXe OAHHOUKA, Bpoje rhnepona-aam6za? Ho
TeOpeTHKH ynopcTBoBaAH. CTPaHHOCTD COXpaHAAACb TOABKO B TOM
CAyuae, eCAH NPeANOAOKHTD, UTO e-TO eCTb eMy Napa...

Anwb B 1960 roay na momsmoM cuHXpoOTpoHe 6bIA 3aperHcTpHpOBaH
pacnas HeHTpaAbHOro KackajgHoro runepona-kcu X' c maccoii 1311 MbaB.

Tenepn yxke cmero MoxHO 6bIA0 rOBOPHTH, UTO HOBasA KAaccHpH-
KauHA CTPaHHBIX dYacTHL, npeaAoxenHaa [ear-Manwom n Huwnpxn-
MoH, OKa3aracCh NPaBHAbHOH.

Ilpomao mHecKoAbKO AeT H BCe MyAbTHNAeTbl 6apHOHOB Kak JAAA
uacTHL, TaK H AAA aHTHYACTHY 6biAn HalgeHbi.

B 1947 roay B apcenare U3BHKOB yeThIpHaAlaTh 4aCTHL.
JarbHefiye MOMCKH WAH BCe C 6OABIIMM U GOABLIMM TPY-
ZAOM, TMIOTOMY YTO FAABHbIMM MCTOYHHKAMH YaCTHI] BbICOKHX
SHepruil Bce elle ABAAAHCb KocMHueckue Ayuu. |loka aaxe
caMble MOIHblE YCKOPHTEAH Pa3TOHSAH MPOTOHbI AHMIIb AO
suepruit B 200 MsB. Manxo!

Ho yxe sanoxenbi u crposTcs HoBble, 60Aee MolIHbIe
aToMHble Mamuubl. Ml nocrenenno wenTp TamecTH Hccaeno-
BaHMSA YaCTHI NepeMellaeTCs OT MCCAeJOBaHHH B KOCMH4Ye-
CKHX Ay4aX K HCCA€JOBAaHHSAM Ha yCKOPHTEASX.

Kpome Toro, usobperena nysbipbkoBas kamepa — 6oree
HOBbIH M 6oAee COBepuIeHHbIH NPUGOP AASL U3YUYEHHs CAe-
IOB pacriaja YacTHL, 4eM 3aCAy:KeHHas KaMepa BuAbcoHa.

M creayomuii nepuoa, ¢ 1947 roaza no 1955 roa, mar
(PM3BMKAM LIeCTHAaZUaTb aGCOAIOTHO HOBBIX, HHKEM He Tpea-
CKa3aHHBIX, YAHBUTEAbHBIX 4aCTHIL.

B cepeaune naTHAecATbIX rogoB, MOCAe MPHHATHS KAac-
CH()HKAIIMH NO MYAbTHIAeTaM, npeaioxenHod [ear-Man-
som u Hummaxumoii, TeopeTuku Bpose 651 MoycrnokouAKCD.

247

0 TOM, KAK

OU3NKN OTKPLLIN
YACTHUILbI-PE3OHAHCHI
N 3AAYMAJIMCDH

HAJl BOIIPOCOM:
IJIEMEHTAPHBI JIN
JJIEMEHTAPHBIE
YACTHIBI?



248

Tax svizasaur
TANEN0B040POAHAS
nysvipvkosas kamepa «Crar»
AAA HEUT PUHHDBIX
axcnepumentos 8 Cepnyxose.

Bosuukao gaxe kakoe-To 6AaroAyuiHoe MHEHHe, YTO HOBas
KAaccH(HKALHA MOKa3blBaeT GAM3KOE 3aBepIIEHHE MHOMKE-
cTBa aAeMeHTapubix yactuu. M Bapyr, koraa atakoe 6aaro-
AYlLIHe CTAAO BCEOOGLIMM, HAYAAOCh HOBOE HAllleCTBHE H3 MH-
KPOMHpa HOBbIX O CHX TOpP HEBHJAHHbIX MNPHIIEAbIEB.

EcAn nsatugecsTble rogbl cUMTaAHMCh TOZAMH CTpPaHHbIX
4acTHI, TO LIECTHAECATbIE MO NPAaBY MOAYYHAH HasBaHHE
«3MOXH pPe30HAaHCOB». BOT TOrza-To M BOBHHMK eaBa AH He
BNEpBble CaKPaMEHTAAbHbIH BONMPOC, TaK AH 3AEMEHTapHbI
3AEMEHTapHDbIE YaCTHLbI, KAK Mbl TO cebe MpejaCTaBASiEM?..

ChroxuBmIafAca CHTyaUHsi CTOMT TOro, 4To6bl O Hel pac-
ckasaTb B 6OAee HAH MeHEe XPOHOAOTHYECKOM MOpPSAAKE.

B 1952 roay, nsyuas BsauMozeHCTBHE MHOHOB C HYKAO-
HaMH Ha YHKarckoM yckopHuTeAe HH3kHX sHepruit, Depmu u
Anpepcon cTOAKHYAHCb ¢ Awo6onbiTHbiM sBAenHeMm. Ouu
06HAPYKHAH, YTO €CAH YBEAHUYHBATb MOCTENEHHO 3HEPTHIO
NHOHOB, HAaAETAMIOWHX HA BOAOPOAHYIO MHILIEHb, TO, HadH-
Hasi C HEKOTOPOrOo 3HAYEHHs] STOH SHEPrHH, BEPOSATHOCTb
paccesiHHsl 4aCTHIl BAPYT pesKko BospacTaeT. | lorom ona Tak
e pe3KO Najaer.

Ha rpaguxe saBHCHMOCTH BepOSTHOCTH paccesiHHA OT
SHEPrHMH MOAYYaACS NHK, OYeHb MOXOXHH Ha XOPOINO H3-
BECTHYIO BCEM PE30HAHCHYIO KPHBYIO.

fIsBrenne 6bIAO AIOGONBITHBIM, HEMOHATHBIM H O6DICHE-
uus He Haxoauro. Moxer 6biTb, 06paTHTbCA K GoAee MpH-
sbiunoi anaroruu? Hy xora 661 k pesonancuomy paccesanuio
CBETa aTOMaMH... JTOT MeXaHH3M ObIA (PH3HKAM XOPOLIO
usBected. Koraa 6bicTpblii (pOTOH yzauHO BAETaA B aToM,
TO OH MEPEBOJHA €ro CHCTEMY B BO36Y2</JEHHOE COCTOSHHeE.
Joaro B TakoM cocTosinuu atom npogepxsatbes ne mor. On
H3AYYaA AHILHIOI SHEPTHIO TaKxe B BHJe (POTOHA H BO3-
BpAIlaACs K YCTOHYHMBOMY MOAOKEHHIO.



Cpeau (pH3HKOB PacmpOCTPAaHHAOCH MHEHHE, YTO H APY-
rHe 4aCTHLbl MOZHO M€ PEBECTH B BO36Y K A€HHbIE COCTOSIHHSA.
Toraa, k npumepy, pesoHaHChl MOX{HO pacCMaTPUBATb MPO-
CTO Kak BO36YyxsAeHHble HYKAOHBDI.

[IpeactaBasiere ce6e Bcio 3aMaHUHBOCTD 9TOH HzeH?..
[ToroxuTb B OCHOBY MHpa ABe, TpH, HY MYCTb MATb, HE MAA-
KO, OCHOBHBIX YAaCTHL, OKPY?KEHHbIX ME30HHBIMH O6AaKaMH.
A Bce ocTarbHbIE CUMTAaTb HX BO36YKAEHHBIMH COCTOSHHSI-
mu. [lonctune apesuss kak Mup MeuTa cBeCTH Bce MHOrO-
o6pasue okpy:xarouero Mupa (B HaleM cAyuae MHKPOMHPA)
K HEMHOrMM I€pBOHa4aAaM O6AaZaeT YyAMBHTEABHOH MPHUTS-
raTeAbHOCTBIO AASl YUEHBIX.

Tem Bpemenem moaocnern 60ree MOILHBIE YCKOPHTEAH.
M na mux yzaBaroch moayyaTb KpHBbIE He C OZHHMM PE3O-
HaHCHBIM THKOM, a ¢ HecKOAbKHMH. [Ipo6rema 6oabuwe He
Tepneaa oTaarateabctBa. HyzxHo 66100 cpouno pemats, uto
STH Pe30HAHCBI COGOH MPEACTABASIOT: BO36YKAEHHBIE CO-
CTOSIHMS MAM CaMOCTOSITEAbHbIE, XOTs M HeCTabHAbHbIE ua-
CTHLBI? ..

Ocob6enno 6oraToil «:xaTBa pe3OHAHCOB» 6blaa B Karu-
(pOpHUHCKOM YHHBEPCHTETe, rae paboTara rpymmna HCCAelo-
BaTeAeill mox pykosoacteom Ayunca Aabsapeua. Bor, nanpu-
Mep, Kak paciiMPpPOBbIBAAH IO CAeAaM OJHY M3 TaKHX

peakuuit. Juepruunniit K-mMe30H, cToAKHyBIIMCD B ny3bIpb-
KOBOH KaMepe C MPOTOHOM, 06pasoBbIBaA NMHOH H Pe30OHaH-
CHBIH 6apHOH-cMrMa co 3Be3zoukod. PesonancHas uyacTHua
6bICTPO pacrmajzarach Ha THNePOH-AaMb6za M IHOH.

C oanoél cTOpOHBI pe3OHAHC BeA cebsl Kak BO36Yy:kieH-
HOe COCTOSIHHE CAO{HOH CHCTEMbl H3 CTapblX 3HAKOMbIX —
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T'pagux pesonancos.

ITpunyunuaavroe ycrpoiicreo
kamepvt Buavcona:

1 — crexasunblil yuaunap,
HANOAHEHHDLU 2a30M;

2 — okHO ans Habarogenuii;

3 — paauoaxTusHoe sewecrso;
4 — nopweHb 43 ymeHbweEHUS
AasaeHus 8 kamepe
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Aam6aa-runepona u nuona. Ho ¢ apyroit — sa kopoTkoe Bpe-
MS CBOEro CYIIeCTBOBAHHS pE3OHAHC HMEA Bce CBOHCTBa
CyBepEeHHOH, CaMOCTOSTEAbHOH YacCTHLUBDI...

[Moxary#l, HMEHHO MOCAe TakMX OTKPBITHH, (PU3HKHM CO-
rAACHAHCD BCE K€ CYHTATb PE3OHAHCbl PABHOMPABHBIMH KH-
TeAsSIMH MHKpoMHpa. ['ony6asi meuTa cBecTH pasHOOGpasHe
K MaAOMY KOAHYECTBY NEepPBOHAYaA — HE OCYLIECTBHAACh.

Boaee Toro, ¢ pocToM sHepruu 4acTHU, pasroHsieMbIX BO
Bce GOAee MOILHBIX YCKOPHUTEASX, KOAMHECTBO 4aCTHIL-Pe30-
HaHCOB Heyzep:uMo pacteT. M cpeau ¢usukos speer ona-
CeHHe, YTO STOT MPOLECC MOKET M HE OCTAHOBHUTBHCS...

MOSIBAEHHEM pPE3OHAHCOB PYXHYAO OKOHHYATEABHO
npejAcCTaBAEHHE O YACTHLAX, KAK O «IPOCTBIX OAHOPOZHDBIX
mlapMKax C pPasMasaHHbIM MO BceMy O6beMYy 3apsAoM».
«CaMoO NOHATHE 3AEMEHTaPHOCTH MOTEPSIAO CBOH M€PBOHA-
YaAbHDBIH CMBICA... — C TPYCTbio KoHcTaTHpoBaa Kropb
Esrenbesuu Tamm. — Ceroans mbi Boo6ie He Mox:kem OT-
AMYHTb HCTHHHO SAEMEHTapHble YaCTHLbl OT COCTaBHBIX».

B cBoeii kuure «/\ekuus mo aToMHOH (pH3HKe» DHPHKO
Mepmu sazaer Bonpoc: «Yro osnauaer saemeHTapHas ua-
crua?» M orBeuaer Tak: «ABTOp B 3aTpyAHEHHHM OTBe-
THTb Ha 3TOT BOMPOC. | epPMHH «dAEMEHTapHas» CKOpee OT-
HOCHTCA K YPOBHIO HamMx 3HaHuil... MoxHo ckasatb, uTo
Ha KaxKZIOM 9Tame PasBUTHA HAYKH Mbl Ha3bIBaeM BAEMEH-
TapHBIMH Te YaCTHIbI, CTPOEHHE KOTOPbIX Mbl HE 3HAEM M KO-
TOpble PacCMaTPHBAEM KaK TOUYEHHbIE».

B koHue mecTHAECATbIX rOZ0B QU3HKHM 3aAyMaAM Aeps-
kuit akcnepument. [ lomuure, kak B Hauare Beka Dpuect Pe-
3epdOpA BMECTE C YUEHHKAMH HabAIOZAA paccesiHHe arbga-
YaCTHII HA aTOMax TOHKOH 30A0TOH (orbru? Toabko y6e-
AMBIINCb, YTO HEKOTOPblE YacTHUbl OTCKAKHBAIOT, CAOBHO
HATOAKHYAHCb Ha HENPEOJOAHMYIO Mperpazy, TOraa Kak
60ADIIMHCTBO CBOGOJHO NPOAETAET CKBO3b TOHEHbKHH AM-
CTOYEK 30AO0Ta, OH MPHIIEA K ONpPEJAEAEHHOMY BbIBOAY H
3aABHA CBOHM «MaAbYHKAM», YTO BHAET, KAK YCTPOEH aTOM.
Kpoumeunoe sapo, Bokpyr koToporo Macca cBo60ZHOro
NPOCTPAHCTBA, B KOTOPOM AETAIOT 3AEKTPOHBI. ITO 6blra
NAQHETApHAS MOZAEAD...

(Dusuku pemnin B npuHuune nosTopuTb onbiT Pesep-
¢opaa. Toabko MHIIEHDIO Yy HHX 6bIAM He aTOMbl (DPOABTH,
a npoTonbl. JlAst aTOro UM noHaZ06HACA COCYA C KHAKHUM BO-
nopoaom. flapa-to aTomos BOZAOpOAA — MPOTOHBI... A cHa-
pAzaMH 6bIAM He TsKEAble M HEMOBOPOTAHBbIE aAbda-ua-
CTHLBI, 2 IOPKHE U TMOKA «TOYEUHbIE» DAEKTPOHDI.

Bapaua xe ocraBarach TOH ke, uTo M y Peseppopaa:
06CTPEAATb MPOTOHDI DAEKTPOHAMH H 10 KapTHHE pacCesHUs
MOMBITATbCSl ONPEAEAHTb CTPOEHHE IPOTOHA.

3syuur npocto. MeToauka oana u Ta xe. S xorer 6bi
TOADKO HAaNOMHHTb, YTO pasMepbl sAJApa aToMa BOJAOPOJAA
NPHMEPHO B CTO THICAY Pa3s MeHbIle Pa3sMEPOB BCErO aTOMa.
B coOTBETCTBMH ¢ 3THM MO2KHO CUHMTaTb, 4YTO CAO2KHOCTb
3aZyYMaHHOTO SKCIEPHMEHTA BO3POCAA HE MEHeEe YeM B KBaJ-
pat atoi pasuuubl, To ects B 10 000 000 000 pas...

AxcnepumenT 6biA  moarotoBren B Crendopackom



LUEeHTpe AHHEHHBIX YCKOpHTeAeH, Ha MaumMHe AAHHOH
B 3,2 kuromeTpa. DAEKTPOHBI PasrOHAAMCb 4O 3HEPrUH
21 I'sB. JAs Bblgerenus M KAACCHQHKAIHH YACTHIL, BbiAe-
TAaOWHX M3 BOAOPOAHOH MHIIEHH, K YCKOPHTEAIO MPHCTPOH-
AM TPH MarHUTHBIX CHEKTPOMeTpa, KOTOpPble HampaBASAH
yacTHUbl B LeAYIO ceTb AeTekTopoB. CHrHaabl oT MX cueT-
YHKOB MEPEJABAAUCD HA GOABILIYIO BHIYHCAHTEABHYIO MAllH-
HY, KOTOpas o6pabaTblBara pesyAbTAaTbl U 3aOMHUHAAA HX
AASL AAAbHEHIEro aHaAM3a.

B o6wem, npsamo nazo ckasaTb, skcmepHUMeHT 6bIA moO-
craBaen ¢ pasmaxom. M on croua rtoro. Ecau 6b1 nporon
NpeACTaBAAA CO60H CMAOIIHOH INap C pasMa3aHHbIM MO HE-
My 3apsiioM, TO SAEKTPOHDI, MONAajA0IHUe B HETO, TOPMO3H-
AMCb 6bl U AM60 3aCTPEBaAH, AHGO MpoAeTarU 6bl HACKBO3b,
norepss uactb sHepruu. Ho u szecp, kak B onbite Pesep-
(¢opaa, yacTb CHapsAOB OTCKAKHBaAa OT MPOTOHA, PACCEHBa-
sAcb Ha 6GoabmMe yrabl, Kak 6yATO BHYTpPH, KaK B BHILHE,
BCTPEYAAOCh MM TBEpAOE O6PA30BAHHME — «KOCTOUKA».

Uto-To B 3TOM poae SKCEpPHMEHTATOPbI, KOHEYHO, OH-
aaru ypugetb. Muaue sauem 6b1 OHH «ropoguAHM Becb 3TOT
oropoa». Y Bce-Taku ciopnpus 6bia. Henonsitno, uro umen-
HO HAXOJHMAOCH BHYTPH IPOTOHA, C Y€M OTONKAECTBUTb ITH
«BHILIHEBbIE KOCTOUKH»?..

Hssectubiii  amepukanckuit ¢usuk-reoperuk Puuapa
Meiinman us Kaaugpopuuiickoro TexHororuueckoro Hs-
CTHTYTa NpejAO:KHMA Ha3BaTb 3TH TOYeuyHble O06Pa30BaHHs
«TMapTOHAMH» OT AHTFAHHCKOro caosa part — yactb. Ho na-
3BaTb ewle He 3HA4YUT 06bsichutb. Cnauara Deiinman
NpeAAOKHA MONPo6oBaTh Ha poab napToHoB Mesoubl. OgHa-
KO DKCMEPHMEHTATOPbl APYHO €ro OMNPOBEPTAH, TYT He JO-
KasaB, YTO MAapTOHbl HAYHCTO AHLIEHBI OCHOBHBIX CBOHCTB
mesonoB. Toraa tor e (DeilnmMan BbIABHHYA Ha POAb map-
TOHOB — KBapKH... |yT CHOPHUTb 6BIAO TpyZAHEe, MOTOMY
4TO KBapKOB MOKa HHKTO B rAa3sa He BHJEA, H CyLIECTBOBa-
AM OHH TOAbKO B TeopuH. Ho npearoxenue 6b1a0 unTepec-
ubiM. Bnpouem, 4To6b1 nousTb, 4yTO B HeM 0cO6eHHO HHTepeC-
HOrO, HaZO CHa4daAa MO3HAKOMHMTBCSA C CAMHMH KBapKaMH...

NPUMEYAHUE Ne 9,

8 KOTOPOM YUTATEAb 8 NOCACAHUL pa3 8 Hawel KHUNCKE
scTpeuaercs ¢ npobaemoll KAaccUpUKAUUU IAEMEHTAPHBLX
uacruy

IMoxanyii, mnpemae uem mepeHTH K H3A0MEHHMIO CYTH BONpOCa,
Ayuwie B3ATb HeGOAbIIOH pasfer M Aas BTOro0 KpPaTko NOBTOPHTb MYTb
Pa3BHTHA, KOTOPbIH NpPOWIAA KAACCH(HKAUHA :KHTEAeH MHKpOMMpa.
Camyio nepByio cHCTEMaTH3aHIO Mbl NPOBEAH MO MAaccaM, 3JAeKTpHuUe-
CKOMY 3apsAjy H COHMHY 4acTHI. JTO Cpasy :ke NO3BOAHAO pa3jeAHTDb
HX MO KAACCaM B3aHMOJEHCTBHA.

Barem Bce cHABHO B3aMMojelicTBYIOIHe uAaCTHUBI Mbl 06beauuH-
AH B ceMeiiCTBA, KOTOpble HA3BaAM 3apAJOBbIMH MyAbTHnmAetamu. [lpn
3TOM Ka:KAbIH MYABTHIIAET ONHCHIBAACA JONOAHHTEABHBIM KBaHTOBBIM
4HCAOM — rHIIEP3apAJOM, KOTOPbIH 3aBHCEA OT 3apAjO0B BCEX YAECHOB
cembH H GbIA CcBA3aH CO CTPAHHOCTbIO H GApHOHHDBIM 3apAjOM.
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P. Qeciinman —

sblgalowuiicsa pusuk,

o4uH us cosgareaell
cospemeHHOU KBAHTOBOU
9AEKTPOAUHAMUKU.

B cso6oanoe spemsa @eiinman
a06ur uzparb Ha 6Goweo.

T ax nasvisaercs manenbruil
6apaban, cTY4aTb Ha KOTOPOM,
Nno MHEHUI Y4eHO?0,

60abuioe UCKYCCTBO.



Macca Bapaa |Tunepaapan | Bapagosorii
Hassanme Cumsor 8 MaB o Y MYABTHRAET
[TpoTon p 938,3 | +1 +1 re
AeT
Heiitpon n 9396 | o +1 |V
Nam6aa- A° 1115,6 0 0 CHHFAET
FHIEPOH
1189,4 | 41 0
Curma- .
rumeponnt |21 Z° 27| 1192,2 0 0 TPHMAET
1197,3 -1 0
Kcu- o e 1314,9 0 -1
runepoHbl =08 13213 R 1 ayéaet

Bocemb 6apnonos 6b1AM B MOAHOM cocTaBe M3BeCTHBI (H3MKaM, H
OHM A€rKO YAOKMAHCDH B rPYNINY HOBOH CynepMyAbTHIIAETHOH KAAC-

CH(PMKaAHH.
Macca Bapaa | Tunepaapan | 3apanosmii
Haasanue Cumsoa s MaB M MyAsTHIACT
nt 139,6 +1 0
IMuonw ° 135,0 0 0 TPUNAET
- 139,6 -1 0
K+ 493,7 +1 1 s
Ke | 4977 0 1 ayoAeT
Kaount
K° 497,7 0 -1 6
K- | 4937 | | - ayoner
Sra- n° 548.,8 0 0 CHHrAET
Me30H

Bocbmepka «AerkHx» Me30OHOB 1O HOBOH KAACCHQMKALMH YKAaAbI-
Barach B Takyio rpynny. Heagocralomyum 6bia ata-meson, npeacka-
sannbiii [ear-Mannom B 1961 roay u B Tom ke roay maiigenubIi

9KCNEepHMEHTATOpPpaMH.

Hssecruvie k 1960 204y
6apuonbt co cnunom S="/,,

Hssecruvie k 1960 204y
me3onbt co cnunom S=0,




B mectugecaTix rogax ma uccaejoBareAreli GyxBaabHO 06GpYymIHMA-
CA BOJONAj HOBBIX KOPOTKOKMBYIOMX 'acTHI, KOTOpble Ppacnajainch,
KaKk paKeTbl NpasjHMYHOrO (peliepBepka, JaBas camble pa3HooGpas-
nble GyxeTni M3 Goree AerkMX mHpejcTaBHTEAed MHKpomHpa. JTo ObiAm
PE30HAHCHI.

C BBogomM B cTpoll Bce 6GoAee MOIIHBIX yCKOpHTeAeil oTpsax peso-
HAHCOB BCe NMOMOAHAACA, M K HaIHM JAHAM HX ofllee KOAH4ECTBO mepe-
BaAMAO y:ke 3a JBe COTHM. |eopeTHKaM cHawana Ka3aAoch, YTO NpPHYHH
ara Boanenuii Her. Bce BHOBD oTkpbIBaemble uwacTMHBI ykAagbIBaAHCH
B 3apagosbie myabtunaersi. Ho ckopo Takmx cemelicte okasarocn
npocto cammkom muoro. OHH camMm cTaaHM HyXkjaaTbcA B KaKkOH-TO CH-
cremarnzauuu. Y rorza Bosmmkaa mbicab 06begMHHTL HecKOABKO 3apa-
AOBBIX MYABTHNAETOB (CHHrAeTOB, Ay6A€eTOB, TPHNAETOB) € Ppa3sHBIMH
runepsapagami B Goree o6WmMpHBIE TpYNNbI — CyNEPMYAbTHIAETDI.
Bo-nepsbix, 310 ABHAOCL 6bI JaAbHeHMIMM pa3sBHTHEM KAACCH(MKaLHH.
Bo-sTOoppix, o06besHHEHHEe pPa3PO3HEHHDIX 3apAJOBLIX MYAbTHIIAETOB
oueHb Yk MOXogHAO 6bl Ha o6begHHEHHE aTOMOB B cemeiicTBa, Kak BO
BpeMeHa cocTaBAeHHA Tabamupi saementos Mengereesa. U orroro
Ka3aAoch eme Goree 3aMaHuMBBIM.

Ho xaxumn pgoaxupt 6bitb st cynepmyabrunaerni? M Bor Ieaa-
Maun u Heiiman oaHoBpeMeHHO M He3aBHCHMO ApYr oT Apyra npej-
AOMAH TaK HasbiBaeMblii BocbMepuunbiii mnyTb. I[loxkaryit, ocHoBo#
AASL 3TOr0 MOCAYXKHAO TO, 4TO K TOMY BpEMEHH Yyixe GBIAOG OTKPBITO
BoceMb 6apHOHOB, pacnpeJeAHBIIHMXCA 10 HECKOABKHM 3aps0OBbIM
MYABTHIAETAM.

Ilo maee Bce wurennl cynepmyabTHnAETa JoAxHBI o6Aragarb oam-
nakoBbiM cnunoM. EcAnm mapucoBath cHcTemMy KoopaMHAT, B KOTOPOH
N0 TOPH3OHTAAM OTKAAADIBATb IAEKTPHUECKHH 3apA] UaCTHI — YACHOB
CYNepMYAbTHNIAETa, a NO BePTHKAaAH — TFHNEP3apsAj, TO NOAYYAIOTCA
OueHb HHTepecHble KapTHHKH.

ITocmorpure-xa, kakum mnoayumaca nepsbii  oxter (Bocbmepka)
6apuonon. Yacraupi, Aexamme no ogHolH ropH30HTaAH, — 3TO YAEHBI OJ-
HOro 3apsJOBOr0 MyAbTHNDAETa. A 3HAUMT, OHH — POJCTBEHHHKH, 06Aa-
aaomgne 6amakumu maccamn. Doaee Toro, maccel Bcex wacTHy B cymep-
MyAbTHOAETE MOJYMHAIOTCA TNPOCTHIM apH(PMETHUECKHM COOTHOLIe-
nuam. Buauut, ecan 6b1 Kakoil-uu6yab M3 WACTHI, BXOAAIMX B OKTET,
(u3nku 6b1 He 3HAAH, MAcCy €€ TYT ke MOMHO GbiAo 6bl BBIMHCAMTD...

ITocae nocTpoenns okxrera 6GapHOHOB TeopeTHKH o6GpaTHAHCL K Me-
sonam. Ho B To Bpemsa skcnepumenraTopbl BbIyAHAM H3 MHKpOMHpa
ToAbKO cemb noaxoasamux uactuuy: Tpu Ilu-mesona n uernipe K-mesona
(BbI mMoMEHMTEe, uTO HEHTPaAbHDLIH KaoH OKa3aACA He TOXJeCTBEHHbIM
cBoeii antnuactune). Teopus me tpeGosara Bocbmm uactuu. M uro
xe?.. B tom xe 1961 roay, xorza 6pian coopyxen Teopernkamu He-
ZOCTPOEHHDBIH OKTET ME30HOB, JKCNEPHMEHTATOPbl OTKPBIAH elle OZHY
HacTMLy, KOTOPYI0O Ha3BaAM JTa-ME30H H KOTOpas 3aBeplIHAA Me30H-
HbIH OKTeT.

Korpa nopomnra ouepear pesomancubix uactHn co cnuHom 3/2,
Fear-Mann npeanoAoxHA, UTO OHH JOAZKHDI COCTaBASITb CYNEPMYAb-
THNAET He H3 BOCbMM, a M3 aecatH wactau. M Bce omm gorxubi 6biam
o6ragaTh cnHHOM GoAblne eZHHHLBI.

Jecarp mrTyk uwacTHL He MOrAM paCNOAAraTbcs WIECTHYTOABHHKOM.
B Bbi6panHbIX KOOpAMHATAX OHH AOMKHAHCD B «NHPAMHJKY» — MHOFO-
sTaxkubiii Tpeyroabunk. B nepeom srtaxke ycrpomamch uerpipe ageabTa-
rHNepoHa, BO BTOPOM — TPH pPE3OHAHCHbIX CHIMA-THNEPOHa, B TPETb-
eM — ABa KCH-THmepona, a B uerneprom?.. Yerseproro sraxka me 6biro.
XoTA nNo mpaBHAAM CA€ZOBAAD KAATb, YTO TaM AOAMEH (CHAETb» OJHH
MacCHBHBIH THIEPOH ¢ OTPHUATEAbHbIM 3AEKTPHUECKHM 3apAaaoM H,
€CTECTBEHHO, HYAEBbIM H30TONHYECKHM cnuuoM. Emy paxe nma gain
«OMera-MuHyc-THNCpPoH», Maccy moacuntarum — 3300 asaexTpommbix
Macc, BpeMs KH3HH BbIYHCAHAH... A HaiiTH He MOrAH.

B 1964 roay, xoraza »sKxcnepuMeHTaTOpbl 3aKaHYMBaAM NPOCMOTP
CTOTBICAYHOH (pOTOrpauH, CHATOH BO3AE MOIIHOTO YCKOPHTEAs, OHH
BCE-TAKH «YFAAJZEAH» CA€Abl pacnaja HMEHHO TaKHe, KakMe HM yiKe
HaunHaAH cHMTbcA no Houam. Hegocraommit runepon 6bin «n3roBAen»!

Yro ::me, npaBo, ecTb HEKOTOpble OCHOBAHHA CYMTATh, 4TO HOBas
CHCTEMATHKa MOAYYHAACh JOCTATOUHO yGeZHTeAbHOM...

T ae orcyrcrsyer Tounoe
3HaHUe, TaM AelicT8YIOT
A02a4KU, @ U3 4eCATU 402aA0K
AesaTb — owubku.
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I'TABA
TPUHAJIIATAA

B MOUCKAX
OCHOBbBI OCHOB...

Kasarocp 6bl, mocae yzaum c cynepMyAbTHNAETHOH
KAAcCH(HMKALHEH Bce BONPOCHI MOAYYHAH HAH, MO KpaHHeH
Mepe, AOAZHBI 6BIAM MOAYYMTb HazAexamuid otBer. Oana-
KO 6ecroKOHHbIA Hapoa 3TH PU3HKH. E.cau nosBoauTe — He-
60abmas pemuuucuenuus. Muaue rosops — cmyTtHoe Bocmo-
MHHaHHE, HABOJSILLEE HA COMOCTABAEHHE...

[Tomuure Bpems, koraa JAmurpuio Msanosnuy Menaenre-
€By YZAAaAOCb pPa3JeAMTb MHOKECTBO CAA60YMOPsZOYEHHBIX
XHMHYECKHX dAeMEHTOB Ha cTporue rpynnni? Ckoabko 6bir0
yaau! TyT u ob6bscnenue cBoficTB 3AeMEHTOB M mpejcKasa-
HMA elle He OTKPbITbIX. BeAHkUH XHMHK He YNyCTHA BO3-
mozxHocteit. On caeaer, yro mor. Ho oanospemenno ckoan-
KO CHA oTaaA o mouckam «daementa FMIKC», us koroporo
MOTAH 6BbITb IOCTPOEHDbI BCE OCTAAbHbIE XHMHUYECKHE DAEMEH-
Thl, BKAIOYAasl U caMblH MepPBblil — BOZOPOA?..

[MoucTune ctpemaenne cBecTH MHOroob6pasHe OKpy:zKaro-
ILIero MHpa K €ZWHbIM HayaAaM AE€XKHT Yy Hac B KPOBH...

B ¢usHuke aaremeHTapHbIX uacTHL TO2ke 6bIA NOAO6HBIH
nepuoa. Bcnomuure pa6oret Mepmu u Aura, paboror Tamma
u Cakatbl. CkoAbkO yCHAHH 6bIAO YHOTPe6GAEHO, UYTOGbI
HAaUTH MCXOZHbIE YacTHLbI, H3 KOTOPBIX YAAAOCb 6bl MO-
cTpoutb Bce octarbHble. Co BpeMeHeM 3TH MOMBITKH Bpoze
6b1 npexkpaTHAHch. Moxer 6biTb, npuuKHa 6bira B yBAede-
HHMH CYNEePMYAbTHIAETAMH...

Yxe B nauare 60-x rozoB KOAHUECTBO 3reMeHTapHbIX
4acTHl, KOTOPbie CYHTAAHCh COCTABASIOIIHMH YaCTsIMH aTo-
Ma, CTaAO MPHOAHKATHCA K ABYM COTHAM. | yT 6bIAO OT yero



npuiitTu B yHbinue. CAHIIKOM MHOro «HepBOHayaA» OKa3blBa-
AOCb Y MPHPOADI, 4TO6bI BCE OHH MOTAH CYMTATbCA AeHCTBH-
TeAbHO 3AemeHTapHbiMH. Kakoe »xe Boixox? Caezoparo
OTbICKATb HEKHE «Cy6UaCTHILbI», H3 KOTOPbIX MOXKHO 6bIAO 6bl
COCTaBUTb GOADBIIMHCTBO M3BECTHBIX...

Uto ke goAkHDI 6GbIAH OHM H3 ceb6s MNPEACTABAATD ?
[Ipe:kae Bcero MCTHHHO 3AeMEHTapHbIE YACTHIbI HE MOTYT
MMeTb BHYTpPEHHEH CTPYKTYpbl, Kpome Toro... Ho ayume za-
BaliTe mepenecemcss B KaandopuuilckuH TexHOAOTHUECKHH
HHCTHTYT, Te Ha Kadeape PU3HKH pabOTAET TPUALATHIIATH-
aetaui npogeccop Mroppeit 'ear-Mann. Kcraty, B TOM ke
y4e6HOM 3aBEZEHHH C HEJABHHUX MOP TPYAHUTCA U ABAZLATH-
ceMHAETHMH BbINycKHHK MMuMraHckoro yHHBepcHTeTa
Axopax Lseiir... B 1964 roay o6a oun cosepmenno nesa-
BHCHMO APYT OT APYra BbIABHHYAH CXOAHYIO TMIOTE3Y CyLle-
CTBOBaHHA «cy6uacTHI» BecbMa cTpaHHoro BHza. [lo mpea-
AOKEHHMIO aMEPHUKAHCKHX YYEHBIX B KayeCcTBE «MEPBOOCHOB»
Hamel BceAeHHOH ZOAKHDBI CAYKMTb YacTHUDBI ABYX THIIOB,
HAH ABYX «apOMaTOB».

51 nazeroch, YTO HMKTO U3 YHTaTeAeHl He MOAYMAaET, 4TO
npejAO2keHHble «cybyacTHIbI» 6AaroyxaiH, nojo6HO LBeTaM
us paiickoro caza. Otniogp! ApomaTbl — 3TO mpocTo cBoOii-
CTBa, MO KOTOPbIM THMbl CYy6YacTHL pasAHYAAHCD MEXKAY
coboit. M cesasanbl 6piaM 3TH cBoMcTBa (MAM «apomaTbi»),
HanpUMep, C SAEKTPHUYECKHM 3apA0M HAHM HHbIMH KBAHTOBbI-
MH YHCAAMH, KOTOpbIE MOJ BAHAHHEM CAa60TO B3aHMOAEHCT-
BHSI MOTYT MEHSATbCS.

Oanum U3 caMbiX HEOXKHMAAHHDBIX MPEAMOAOKEHHE [eAr-
Manna u Lsefira sBuroch To, uTO 3AekTpHUecKHe 3apszbl
KaxkAO0N cyGUacTHUBI AOAKHDBI 6bIAM 6bITh Apo6ubIMH. Oana
Hecaa Ha ce6e +2/3 sapsaa aaektpona, apyras —1/3. O6e
e BMeCTe OHH 06pa30BbIBaAH ay6AeT. ABTOpbI HOBOH Teo-
pHM pPa30OUIAWCH B HasBaHHsAX: Llpeiir umeHoBaA cBOM wacTH-
ubl «Tysamu», a ['eaa-Manu nosaumcrsoBar ars cBOMX Ha-
3BaHHEe M3 KHHTH aHrAuHckoro nucateas Jx. /Jaxoiica
«[Tomunkn no (Dunerany». DTo 6bIA TYMaHHBIH TepMHH
«kBapk». |yMaHHbIH, MOTOMY UTO B caMOH KHHre He sICHO,
4TO OH 06O3HAYAET, H B MEPEBOJE, HANPUMEP, C HEMELKOTO
3TO CAOBO OJHOBPEMEHHO 3BHAYHT: MEPBOE — «TBOPOT»,
BTOpOE — «TPsA3b», a TPeTbe — «denyxa»... (Dusuku — na-
poa octpoymubiil. [Ipearoxenne [ear-Manna nonpasurocn,
H <KBAapKH» MPHKHAMCD.

Y106b61 MOAYEPKHYTb, YTO MO BCEM OCTAAbHBIM CBOHM
CBOHCTBaM, KpPOMe 3apsja, KBApKH IOYTH HE OTAHYAIOTCH
APYr OT Apyra, uX 0603HaYMAM 6yKBaMH «u» H «d», OT
aHTAHHCKHX CAOB «up» M «down», YTO B MEPEBOJE 3HAYHUT
«BEPX» U «KHU3» COOTBETCTBEHHO. DTO pa3sAMYHE CBA3BIBAAOCDH
C OmpejeAeHHbIMH KBAaHTOBBIMH XapakTepHcTHKamu. |lpu
TAKOM «pacKAaze», HalpUMep, HEHTPOH U MPOTOH AETKO CO-
CTaBASIAMCb Ka:KAbIH M3 Tpex KBapKOB: HeHTpoH — W3 uud,
c sapsagom +2/3+2/3—1/3=1, a meiitpon — us udd,
c sapsagaom +2/3—1/3—1/3=0. Kaxabiit kBapk no sako-
HaM CHUMMETPHUH MMEA CBOH aHTHKBapK.

Brnpouewm, y:xe Toraa aas 0o6bsicHeHHs CTPOEHHS CTPAHHBIX
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YO T3

Bl

Yro snauur uma? Posa naxwner
poa3olii,
Xorv posoii Hasosu ee, x0Tb
HeT...

B. llekcaup

YacTHI yYeHbIM NPUIIAOCD BBECTH H TpeTuil kBapk. Ero na-
3BAAH «CTPaHHBbIH» HAM «strange» H 0603HaYHAH 6YKBOH «s».
Ho cTpaunble yacTuupr He MOryT mpeBpalllaThCs B MPOTOHBI
M HeHTPOHDI, H MOTOMY AAA MX xapakTepucTHkH [ ear-Mann
BBeA HOBOE KBAHTOBOE YHCAO, MOAYYMBIIEE HA3BAHHE «CTPAH-
HOCTb».

Bnpouewm, 3zech Ayuie gaTb cAoBo cnennaructy. Bor kax
numeT o6 3TOM H3BECTHBIA COBETCKMH Y4eHbIH, ZOKTOp (H-
3MKO-MaTeMaTHueckHX Hayk npogeccop f. A. Cmopoaun-
CKHH: «...HECKOABKO AeT Hasaj 6bira BbICKasaHa NPOCTas
H NMOHATHAasA MJEesA, YTO BCE DAEMEHTapHble YaCTHIbI COCTOAT
M3 TPeX caMblX DAEMEHTAPHBIX HaCTHL — KBAPKOB».

«boxe moit! — BnpaBe BOCKAMKHYTb uyHTaTeAb H, CXBa-
THUBIIHCb PYKaMH 3a TOAOBY, 3aKayaTbCsl Hamozo6He jpeBHe-
ro aepeMma, yspepuiero xxuuHa. — Onatb Bce cuauyaral»

M oun 6yzer mouTH npaB, Haml yBaxkaeMbIH YHTATEAb.
[Toutu, noTroMy yTO He c caMoro Hauaaa...

KBapku, us kotopbix ['ear-Mann (Bce ToT ke HEyromon-
Hbiit ['ear-Mann) u BTopo#t pH3HK, He3aBHCHMO OT Hero, —
Jx. Lseiir — npeararaAu CTpoHTb BCe OCTaAbHBIE YACTHILBI,
JIOAKHBI OBIAH HMMETb OJHO Heo6bluHOe CBOHCTBO — HX
3AeKTpHYEeCKHe H GapHOHHbIE 3apsAAbl AOA2KHDI OGbIAH ObITb
APOBHBIMH, KPAaTHBIMHU OJHOH TPETH.

[Toayuaroch, uTO aAeKTpOH yxke He SBAsAETCA 6GOAbLIe
HOCHTEAEM MHHHMAAbHOrO HEJEAMMOrO «aTOMa 3AEKTpHUe-
ctBa»? Hy u uto :xe? DTo 06cTOATEABCTBO HUMAAO HE CMY-
mano ¢pusukos. JBa kBapka, Mo UX MPeANOAOKEHHAM, 06pa-
30BbIBaAH 3apsi/IOBbIH Ay6AET Tak 2Ke, KaK, HallpHMep, MPo-
TOH ¢ HeHTpoHoM. YTO6bI MOAYEPKHYTb, UTO OHH MOYTH
He pasiuuyaioTcs, (DefiHMaH NpPeAAOKHA Ha3BaTb MX «U» OT
CAOBa «Up», YTO B TEPEBOJIE O3HAYAET «BepX», U «d» oT cro-
Ba «down» — «Hu3». | peTHil KBapK — OJHHOYKA — COCTaB-
ASIA CHHTAET Mogo6HO Aambza-runepony (M3 yHCAa CTpaH-
HbIX YaCTHIL) H MOTOMY MOAYYHA CHMBOA «S» OT CAOBa
«strange» — CTpaHHbIH.

Haspanne Cumsoa Aaextp f Bap i Crp b
3apaa 3apaa

Keapk u +2/3 +1/3 0

Ksapxk d —1/3 +1/3 0

Ksapxk s —1/3 +1/3 —1

Y kamaoro xkBapka 6bIA M CBOH QaHTHKBapK, y KOTOPOro
BCe 3HaKH Mnepej NPUBEJEHHbIMH B TaGAMLE BeAHYHHAMH
o6patubl. CniMH KBapKOB NPHHAAH PaBHBIM MOAOBHHe. |e-
nepb U3 TPEX HOBOHCINEYEHHbIX NEePBOHAYaA OKa3aAOCh He-
TPYAHO CAOKHTb BCE MMEIOLLHECS YaCTHILBI...

lunoresa kBapkoB Okasarach 4pe3BbIYAHHO IOAE3HOH.
Manxo Toro, 4To U3 HHX COCTABAAAMCb MOAEAH BCEX YaCTHIL.
C nomoubio KBapKOB MOKHO 6BIAO ONpPEeAEAHTb MarHHTHbIE
MOMEHTbI 3THX 4YacCTHI M Jazse THN pacmaza. Ecaum 6br



KBapKH CYILECTBOBAAM KaK TSKEAble HACTHIbI, TO NMPH CHH-
Tese U3 HUX aZ[POHOB JAOAKHO GbIAO BbIAEAATbCHA (PAHTACTH-
yecKoe KOAMYECTBO SHEPTHH — B ThICAYH H ThICAYM pa3 60Ab-
1le, YeM MPH TEPMOSAAEPHBIX PEAKUHUAX. JTO O6CTOSTEABCTBO
MOrAO 6bl MOMOYb ACTPO(PHU3IHKAM OODACHUTb HEMNOHSTHDLIE
MOKa, CAMIIKOM MOLIHbIE AAS H3BECTHBIX HaM (DU3HUECKHX
IPOILLECCOB, B3PbIBbI B AAPaX FaiakTHK M APYrHX HeGeCHbIX
ob6beKTax.

Kopoue rosopsi, kBapk# Hazo 6BIAO CPOYHO OTKPBITb
skcriepumenTarbHo! Ceroans o ToM, Kakue yCHAHS H CKOAb-
KO «XHTPOCTH» 6bIAO MPHUAOZKEHO yYeHbIMH BCEro MHpa, uTo-
6b1 06HapYAKHUTb KBAPKH, Y2K€ MOKHO HANHCATb YBAEKATEAD-
ubiit poman. Ho, yBn1, ato 6yazer poman 6es kouua! Iloxa,
HECMOTPS Ha BCE YCHAHS, HH Ha 3eMAe, HH B KOCMOCE KBap-
KH He HaHJeHbI.

«...COMHHTEADHO, UYTO KBapKH CYILECTBYIOT B CBO6OA-
HOM COCTOSIHHHM. |ak ke Kak 3BYK He CYILECTBYeT B NyCTO-
Te, TaK M KBapKH He MOTYT CyIeCTBOBaTb B CBOGOJAHOM CO-
CTOSIHMH, XOTS BO3MO?KHO, YTO OHH HTpalOT BaKHYIO POAb
B CTPYKTYpe SAeMeHTapHbIX YacCTHL». JTH CAOBa, Bbipara-
IolLlIHe A0BOABHO PAaClPOCTPAHEHHYIO TOUKY 3peHHS 6OADbLILH-
CTBa CHELHAAMCTOB, NPHHAAAEXKAT YAEHY-KOPPECTIOHAEHTY
Axazemun nayxk CCCP /. Y. Baoxunueny.

[loayuaercsi, 4To KBapkM B NPHHIMIIE HEBO3MOXKHO OG-
Hapy»KHTb, pa3 MX HEAb3A OTJAEAHTb OT aJPOHOB, YaCTbIO
KOTOPBIX OHH SIBASIIOTCSA... UTO6bI mosicHuTh 3TO 6OAee Ha-
FASIZHO, BCIOMHHM 06biynbli MarHHT. CKOAbKO 6bI MbI HH
pe3anH ero Ha KYCKH, HaM HMKOTJa He YAaeTcs OTAEAHTb ce-
BepHbIH MoAlOC OT toxHOro. MozxkeT 6bITb, Tak 25e O6CTOAT
AeAa H C ME30HOM, COCTOSILIMM M3 KBapKa H aHTHKBapKa?
Aio6asi nonbITKa pasAeAHTb €ro Ha COCTABASIOLIHE MPHBO-
AMT K TOMY, YTO Mbl MOAYYaeM KaxKJAbli pa3 JBa Me30HA...

Oanako HeCcMOTps HAa TO, 4TO KBapKH JO CHX MOp He
HaHZeHbl SKCNEPUMEHTATOPAMH, TEOPHS HX pa3BHBAETCH.
B 1965 roay 6vira BbIABHHYTa FHIOTE3a CYILECTBOBAHHS HO-
BoH pasHoBHzHOCTH KBapkoB. llleagzon ['asmoy, oaun us
aBTOPOB THMOTE3bl, TAK PacCKasblBaA 06 3TOM: «IJcCTeTHYe-
CKHe 20BOAbI MpHBeAH DbepkeHa M MeHs K HjJee ueTBEPTOro
kBapka. [lockoAbky AenTonbl M KBapkH — HauGoAee (PYyH-
ZaMeHTaAbHblE YAaCTHIIbI H HMEIOTCS YeThbipe BHJA AEITOHOB,
TO mouemy 6bl M KBapkaM He HMeTb ueTbipex BHAOB? Mbi
Ha3BaAM Hall KBapK «O4apoBaHHbIM» — «charmed», Tak kak
6bIAM BOCXHILEHbl M OYapOBaHbI TOH CHMMETpPHeH, KOTOPYIO
OH BHEC B MHUp CYODbAZEPHDbIX YaCTHI».

Ho 6bian, koneuno, u Heo6xoauMbie TeopeTHYeCKHe
NPEANOCHIAKH B MOAb3Y CYLIECTBOBAHMS YapM-KBapKa, MO-
MHMO 3CTETHUYECKHX. DTH Ba<Hble TEOpPEeTHUECKHE MOAOXNe-
HUs 6bIAM paspabotanbl rpymnmod [ asmoy B 1970 roay.

Oganako runoTesa o CyuiecTBOBaHHH «O4apOBaHHbIX KBap-
KOB» JaA€KO He BCEMH Y4YeHbIMH NpHHHMaAach Ha Bepy.
Ouenb yx He XOTEAOCh YBEAHYHBATb KOAHUYECTBO «MEPBO-
ocuos». [locae Toro kak KBapkoB CTaAO yeTbipe, MOAOAOH
cotpyaunk ['asmoy, Teopetux AabBapo ae Pyxyra na mex-
aynapoauoi koudepenuun 1976 roga B T6uaucu nokasan

Ksapku, napucosantbie
Aavsapo ae Pyxyaa
8 T6uaucu.
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Tak svizasiut gororpagusn
aKTa poXAeHUs u pacnaga
HOBOIl 4YacTuubl
AHTUCULMA-MUHYC-1UNECPOHA,
oTkpwiTOll AY6HEHCKUMU
pusuxamu s 1960 20ay.

yeTblpe LIYTOYHbIX PHUCYHKAa KBapkoB. [Hamewarannbie B Tom
K€ roAY COAHAHBIM HAayuYHbIM KYPHAAOM CHMBOAbI e Pyxy-
Abl NIPHAKHUAHCD, 3aKPENIHB OKOHYAaTEAbHO M Ha3BaHHS THMO-
teruueckux vactuu: Up, Down, Strange u Charmed. Ho
yKe B TOM 2ke KypHaAe eCTb NpHMeuvaHHe, rAacsilee, YTO
TOAbKO pa3HOOOpasHe LBETOB MO2KeT AaThb HAaPHCOBAHHBIM
KBAapKaM BCIO IOPHAHYECKYIO MOAHOTY npas. Uto aTo 3Ha-
yuT? YBBI, 5TO 3HAYHT, YTO MOMHMMO YeTblpeX KBapPKOB HX
CAesyeT emle pasAHYaTh H MO «lBeTy»... KoHeuno, szechb
UBET cAejsyeT MOHHMAaTb He B OOBIYHOM CMBICAE, a B TOM,
B KaKOM Mbl YK€ NPHHAAH TEPMHH «CTPAHHOCTb» H «O4apo-
Banue». LIBeT — 3TO mpocTo HOBOE KBaHTOBOE YHCAO, KOTO-
poe Mox<eT NPUHUMaTb TpH 3HadeHus. CMbICA ero Tak BeAMK,
4TO OZHA U3 TeOPHUH, 06BACHAIONLAN CHAbHEE B3aHMOAEHCTBH A
KBapKOB H FAIOOHOB MOAYYHAA Ha3sBaHHEe «KBAHTOBOH XpPOMO-
auHamukn» — KX/,

Teopus kBapkos noka ouenb croxsHa. B Heit eme Hemaro
TAKHX MECT, KOTOpble HesICHbI H caMuM crelnaructam. Ho
TakOH 6bIAA y4acTb MHOTHMX TEOpHIl B MEPUOJ HX POMKEHHA.

Chreayer AM U3 BCEro CKA3aHHOTO BbIIE CYUTATb, YTO MbI
BEPHYAHCb K OTBEPrHYTOMY HEKOTa NPEeATIOAOKEHHUIO O €1 HH~
CTBE NMePBOHAYAA, COCTaBAsIOIWUX ocHoBy Mupa? H uTo aTu-
MK nepBoHauaAaMHu siBAsiiorcs kBapku? [loxanyit, Bmecto
TOro, 4To6bl CKa3aTb KAaTErOPHYECKOE «JAa» HAH HE MeHee
KaTeropHYecKoe «HET», NPUBEAY-Ka 5 AYUllle elle OJHY TOu-
Ky 3peHHs, GbITYIOILYIO cpeAHd (PUSHKOB HALIEr0 BPEMEHH.
Jero B TOM, 4TO OAHOH H3 caMblXx GOABIIHX HEOMKHJAAHHO-
CcTed MHKPOMHpPA SIBASIETCS CIIOCOGHOCTb CHABHO B3aMMOJEH-
CTBYIOUIHX 4aCTHL NMPEBPALIATbCA APYT B APYra, PO AATbCs
BAPYr M TaK:ke BAPYT HcuesaTb. Bokpyr nporTona u Heiitpo-
Ha, KaK BbIACHUAOCb, UMEETCA lieA0e O6AAKO ME30HOB, KO-
Topble onpeaeAsioT ceoiictea HykaoHoB. Ho B To ke Bpems
Kazkbli ME3OH CaM MOCTPOEH U3 HYKAOHOB H aHTHHY KAOHOB...
«B useectHoMm cmbicae, — rosopur akazemuk M. A. Map-
KOB, — MO2KHO C)OPpMyAHpPOBaTb TesHc, uyto «Bce» (To ectn
Kax<Zlas dAeMeHTapHas yacTHma) cocTouT us «Bcero» (To0
ecTb M3 BCeX 3AeMeHTapHbiXx yacTl ). KKoneuno, Huuero no-
206HOr0 He 6bIAO 3a BCIO NPEABIAYUIYIO HCTOPHIO aTo-
MH3Ma».

[lpu Takoit «sagepHOH JeMOKPAaTHH», KOTAa BCE CHABHO
B3aHMOJeHCTBYIOIIHE YaCTHLbI OKa3blBAIOTCA PABHONPABHbI-
MH, MOHATHE NepBOMaTePUH kak 6bl HcuesaeT. Beab «mce»,
H3 Yero MOKeT 6blTb NMOCTPOEH AIOGOH aTOM, MOAEKyAa H
TaKk JZaAee, AABASIETCS OAHOBPEMEHHO H MEPBO- H MOCAEMa-
TepHEH.

Eme 6oaree kpallHuil xapakTep OTPHUAHHA CYILECTBOBa-
HMS TAQBHbIX YacTHL, COCTaBASIOLIHUX OCHOBY MHPa, HOCHT
Tak HasblBaeMasi Teopus 6ytcTpana. (DToT TepMuH nmpouso-
IIEA OT AaHFAHHCKOTO BbIPaMEHHA «MOAHATb ce6s 3a WIHYpP-
KH», YTO PAaBHOLEHHO PYCCKOMY — «MOAHATb ce6s 3a BOAO-
cbi» ). ['lo aToii Teopun, Bepree naspaThb ee emwe oaHOU Teope-
THYECKOH IMMOTE30H, Kax<Aas dAEMEHTapHAasl YacTHUA SIBAL-
eTca cAoxHOH puHamuueckoil cuctemoi. Ouna HepaspbiBHO
CBfi3aHA CO BCEMH OCTaAbHBIMH YacTHIIAMH, KOTOpPbIE ee MOo-



POAMAH, H caMa y4acTBYET B HPOLECcCE TAKOTO 2Ke POKAEHHSA
BCEX APYTHX.

Ho Beab 370 1 ectb TO camoe «Bce u3 Bcero», o KOTopoM
FOBOPHA COBETCKHMH aKajeMHK. | ako#l B3rAsijg MMeeT JaBHHe
tpaauunu. Ewe B apeBHennaniickolt purocopuM CyiLecTBO-
BaA B3TAfAJ Ha MHP, TAACALUHH, 4TO KaxKAblH HHJUBHJAYaAb-
HbIH O6bEKT cozepHT B cebe Bce ocTaabHoe... EcTb aaxe
MH}, B KOTOPOM PacCCKa3bIBAETCS O KHEMUYY?KHOM OKEPEADbE
HMuapol, B kamaom 3sepHe KkoToporo oTpaxcaAHch Bce
OCTaAbHBIE...

[To muennio A:x. YUy, oanoro us cosparereit 6yrcrpan-
THMOTE3bl, PABHONPABHE BCEX YAaCTHIL SABAAETCA GOADBIIHM
AOCTHZSEHHEM, 4€M «apHCTOKPATHYHOCTb» KBapKoB. «Dyab
KBapKH (YHAAMEHTAAbHBIMH 4YaCTHUAMH, — MHIIET OH, —
NpPeACTOANO 6bl elle MOHATb, YTO OHHM BCTPEYAIOTCHA TOAb-
KO TPOHKaMH, a He KOMOMHALHSIMH U3 APYroro KOAMYECTBa
4acTHIL».

CyuwecTBoBaHHE TakMX MPOTHBOMOAOMKHBIX THNOTES, KaK
KBapKkH H OYTCTpam, C OAHOH CTOPOHbl KOHCTPYHPYIOIIHE
aApPOHBI M3 KBAPKOB, a C APYTOil — YTBEpP:KAAIOIIME, YTO BCE
COCTOMT H3 BCEro, TOBOPHT O rAYOGOKOM KpH3HCe, KOTOPbIH
nepe:HBAaeT ceHyac caMoO MOHSATHE SAEMEHTAPHOCTH.

Hy, a uto xe aymaer cam coszaTeAb TEOpHH «BOCbMH-
puunoro nytu»? B 1964 roay raypear Hob6eaesckoii npe-
mun M. ear-Maun npuesxar B Coserckuit Coros B Jy6-
1y Ha MexayHapoaHyo KOH(EPEHLHIO O (U3HKE BBICOKUX
anepruil. ¥, xoneuno, emy 6bin 3azmanm mompoc: «A cyme-
CTBYIOT AH KBapKH?».

— Who  knows?.. — orBetuar ['ear-Maun. — Kro
3HaeT?..

ITO cOCTOsIHME C TEX MOP TAK M COXPAHSAETCA C 3aBHAHBIM
ynopcreom. [lpomnro uerseprp Beka. K 1989 roay, xoraa
NMIIYTCA 9TH CTPOKH, BCE €llle HH OJHOr0 KBapKa 3KCIe-
PUMEHTATOPbl HE TMOAYYHAH, HECMOTPS Ha BCIO CBOIO OCHa-
IIEHHOCTb rpaH/AHo3HON annapaTypoi. Mexay Tem aTu «npo-
crediine» M yZJo6HeHIIHe KHPNHYHKH MaTePHH B 3amHCAX
(PH3HKOB-TEOPETUKOB 2KHBYT, Pa3sBUBAIOTCA H... MHO2kaTcs!
Yeni! Ho umenno rak...

[TomuuTe, B konue «[Ipumeyanus Ne 9» raasbl gBenaaua-
TOH 5 paccKasblBAA O TOM, KaK (PUBHKH-TEOPETHKH MPHLIAH
K MBICAH, YTO HM Mo03apes Hy:keH MaCCHBHBIH THIepOH
C OTPHIIATEAbHBIM 3AEKTPUYECKHM 3apsijioM H, pa3yMeeTcs,
C HyAeBbIM H30TONHuYecKHUM ciuHoM. [ lepeBepHuUTE HECKOABKO
CTpaHHI Ha3aJ, NEepeYyUTAHTE MOCAEAHHE CTPOUKH MPHMeda-
HuA... | sxeras yacTHa 6binaa HasBana «Omera-munyc rune-
POH» M MOCAE ZOATHX MOMCKOB Bce ke Hamaacb. Ouna ocraBu-
Aa cAeabl Ha OZHOW U3 6ecuucaenubix gororpaduit. Oanako
Aaibuie HauaAMchb TpyaHoctH. Kak cocraButh {27 -runepos
u3 kBapkoB? CHayara nokasaaocb, YTO CAEAATb ITO OUYEHb
MPOCTO: B3ATb TPH KBapKa — 51 HMEIO B BUAY S-KBapKH, C Ma-
PAaAAEADHBIMH CIHHAMH — H MOAYYHTCS CYMMAapHbIH CIHH
3/2, cToAb meraHHBIH, Jazke HEOOXOAHUMBIH, MOCKOAbKY
HMEHHO OH HMeeTCSl B HaAHYHH Yy HOBOTO FHIEPOHA...

Ho kTo 210 Tam B npomaom mamet pykamu? Tenb nouren-
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Horo Boabgranra [Tayan. Tak u cabtmurcs ero usaobren-
Has ¢pasa: «Aber das ist ganz falschl», uto B nepesoae
osHauaet Bosmyiennoe: «Ho ato xe cosepmenno nerepHo».

B nomamneit o6ctanoske Mioppeit 'ear-Manu pacckasbr-
BAaeT, 4TO cpeAH (PH3HKOB XOAMUT Takoi amexzaor: «[locre
cmeptu [layau nmonaa B paii u, cropasi ot HeTepnenus, norpe-
60oBar cBuzauMsa c rocnogoM 6orom. [lpoapaBmnch ckBosb
610pOKpaTHYECKHE NPENOHDI, OH MPEJACTaA T€pe BCEBbIMIHHM
U cpasy 3acbllaA ero BONPOCAMH: MOYEMY TOCMOAb CO3JAA
yacTHUbl HMEHHO TaK, KaK CO3JaA, M, B YacCTHOCTH, 3aueM
cymecTeyeT MiooH? ['ocmoab BbICAyMmIAA Bce 3TO, €CTECTBEH-
HO, c 6€3rpaHMYHbIM TEPIEHHEM, a 3aTEM CTaA YHTaThb [ layau
AEKIHI0 06 SAeMEHTaPHBIX HacTHaX. B nepsoit yacTu Aekuuu
[layan Boinyxaen 6bIA Bce Bpemsi KHBaTb TOAOBOH; Aaze
Koraa Bcesblmmuuit ckasar: «[layau, Tpyanoctp B TOM, uTO
Bbl 3azaeTe He Te Bompochl», [layau kusuya. Ho ot koraa
rocnoab yraAy6HACS B MaTEMAaTHYECKYIO CTOPOHY TEOpPHH,
[layan cTar kpyTHTb roroBOH, mokasbiBasi, 4TO OH OGHapy-
MKHA HEUTO; HAKOHEL, HE B COCTOSIHHHM GOADIIE CAePAKHUBATDCS,
OH BCKOYHMA H, Kak Bcerza, sakpuuar: «Aber das ist ganz
falsch!» — u ykasaa Ha omu6ky>».

Yo 2xe Takoro HeO6bIYHOTO B HalIEH KOHCTPYKLHH OMera-
MHHYC TMIEPOHA MOTAa yBHAETb TeHb [layau? Dto xoneuno,
napywmenue npuuuuna sanpera [layau! Benomuure, ato ToT
caMblH 3HAMEHHTBIH, MHOTOKPATHO NPOBEPEHHbIH NPHHLMII,
3anpewmaloUIMi KBapKaM 3aHMMaTb OJAMHAKOBbIE COCTOSHHA
B aapone. Kax xe 6biTb? Bpixog 6bia ogunm — npeanono-
KHUTb, UTO S-KBAPKH MOTYT HaXOZUTbCS B OMera-MHHYC ruiie-
pOHE B PasHBIX COCTOSHHAX, OTAHMYAIOIIUXCA APYr OT ApYyra
elle KAKUM-TO KBaHTOBbIM urcAom. Coserckuil pusuxk Huxo-
aait Huxonraesnu Boroato6os u paa apyrux yuennix mpeanro-
»KHAH Ha3BaTb 5TO HOBOE CBOHCTBO kBapkos usetom. M takux
«IIBETOB» ¥ KBAPKOB JOAKHO GbITb TPH, CKazkeM, TaK: «Kpac-
HbIi», «2KeATbIH» U «cuHMil». [louemy umenno oun? MozxHo
BbI6PATb M APYTHE, MOCKOAbKY «IIBE€Ta» KBAPKOB He HMEIOT
nuyero o6uwero ¢ usetom. Ho Te, kotopbie s nassaa, yao6uee.
[lotoMy uTO TOrza y aHTHKBapKOB MOXKHO STH COCTOSIHHSA
0603HAYATb JOMOAHHTEADHBIMH «IIBETAMH», — «OpaHie-
BbIM», «3€AEHBIM» H «(pHOreTOBbIM». UeMm xe 3To ya06HO?
Bo-nepsbix, coxpaHseTcsi 3HaMeHHTas MHeMOHMYeCKas
dpasa: «Kaxabiii oxoTuuk xeraeT 3HaTh, (rae) cuasar pasa-
HbI» — (pasa, KOTOpPasi BCEM HaM CO IKOABHOHW CKaMbH I10-
MOraeT 3allOMHHTb TNOCAEJOBAaTEAbHOCTb LBETOB B pajyre.
A Bo-BTOpBIX, 06bIYHDIH 62pPHOH, COCTABAEHHDBIH U3 IIBETHBIX
KBapKOB, MOKHO CYHTATb IO CMEUIEHHIO LIBETOB GEABIM...

[IpaBaa, koAHUECTBO KBAPKOB MPH 3TOM BO3pPACTAET BTPOE.
Ouenb atoro Bcem ne xorerocb. Ho uuuero me nozeraemn,
«BeT» MpHIAOCch BBecTH!..

51 y2xe roBopua, 4TO cBOHCTBA, IO KOTOPHIM MO2KHO Pa3AH-
4aTh THIbI HAH BUAbl KBAPKOB, PH3UKH Ha3BaAH «apOMATOM>.
ApomaTbl cBSI3aHBI C YAEKTPHYECKHM 3apsZOM YacTHL H
MOTYT MEHSTbCA NMOJ BO3ZeHCTBHEM cAaboro BaaHMOJeHCT-
Bus. [loTom xak-To HeoxUAAHHO Zazke AAS CAMHX TEOPETHKOR
SKCMEPHMEHTATOPbl BbIHYAUAM HX MOWTH Ha BBEJEHHE elle



oanoro keapka c 3apsaom — 1/3. Ero nassaau «kpacusbim»,
A xoraa u oH yTBEpAHMACS, TO HEKOTOPbIE CHELHAAHCTBI MO-
Tpe60BaAH H GOADIIMHCTBO COFAACHAOCH Ha J0GaBAEHHE eMY
napTHepa no Ay6AeTy — t — KBapKa, HAHM «HCTHHHOTO»
kBapkKa, ¢ 3apsagom +2/3 (ceroans pusMkM Ha3bIBAIOT Tex
yaue «bottom» — «HH3, HH2KHSAS 4acTb», H «top» — «BBepX,
Bepxywka»). B pesyabTaTe B «KOHCTpyKTOpe» (H3HKOB
OKa3aAHCb LIECTb KBapKOB TPeX Pa3HbIX «LBETOB», TO €CTb
BOCEMHaJuUaTb YacTHL H CTOAbKO :xe aHTHuacTul. lpaBza,
MCTHHHDIH KBapK IOKa ellle NMUIIYT B CKO6KaX, MOCKOAbKY
a6COAIOTHOH yBEPEHHOCTH B €ro CYILECTBOBAHHHM KOE y KOTO
eme HeT. Ho 3HauuT AM 3TO, uTO HMMeHHO 3Toll mecToH
YacTHLEH CIHCOK «KHpNUYeill MUPO3JaHUA» 6y AT 3aKOHYEH ?

«Who knows?» — orBetua B 1964 rogy mam rocts Mrop-
peit ['ean-Mann. «Who knows?» — nosropum u Mb1 Bcaea
3a HHM CErOZHs, Yepes ABAJUATb MATb AET...

Koraa s aonucar sty raaey, To mouyecTBOBaA, Kak 6bl
XOpPOIIO IIOMECTHTb B «IpHMEYaHHe» MOAHYI0 TabauLy coO
BCEMH YacCTHLIAMH, C NEpPeYHEeM HX CBOHCTB M 0653aTEAbHO
KAacCHQHUHpOBaHHble MO HauHoBeimeil cucreme. S1 aaxe
npeactaBUA cebe, Kak KpacHMBO OyZeT BBITASIAETb Takas
TabAHMLIA, HMeloWasi B CBOEH OCHOBE TAHHCTBEHHbIE KBapKH,
U NPHHAACA 3a paboTy.

C camoro Hauaaa 31O Okasaaoch He Tak mpocto. Cmyma-
AO TO, YTO (PMBHKH-TEOPETHKH y2Ke JABHO NpejcKasaAH Kpo-
Me HMEIOLIMXCS, TaK CKasaTb, «?KMBbIX» YACTHL, elle LeAbIH
BOPOX NOKa He OTKPbIThbIX. MHorue us Hux ob6razaru Bechb-
Ma CTpaHHBIMH CBOHCTBaMM, C TPYZOM «BA€3aAH» B KAac-
CH(HMKALHIO, a TAaBHOE, HHKTO He MOI CKasaTb, KOria 3Kc-
MepHMEHTATOPbl «CMOAOOGATCA» HMX OTKPHITb H BooOGIIE OT-
KPOIOT AH?..

[lokore6aBmnch, 51 He cTaa sanucbiBaTbh B CBOH mepe-
4eHb 9TH HacTHUbI-NpH3pakH. Pemua, uTo 060HAYCH TOABKO
TE€MH, KOTOpble H3BECTHbl HaBepHsAKA.

51 pa6orar Tpyaoro6uso u goaro. M B konue xonuos
TPYAHOCTH OCTaAMcb mosazd. Sl nepeuepTHA M nepenmcar
TabAHLY HabeAo, MOAIOGOBAaACS €e CTPOMHOCTBIO M IOHEC
NOoKa3aTb OZHOMY H3 CBOHX NPHATEAEH, (PH3HKY-TEOPETHKY,
KOTOPbIH KakK pas 3aHHMaAcs npobAeMaMH 3A€MEHTaPHbIX
4yacTHI, H 06bIYHO AH60O mpomnajzar Ha KOHQepeHUHAX, AH60
Topyar B ['aTunne Ha cunxpoTpoHe.

Mmue nosesao. On okazsarca goma c rpunnom. IToxsarus
MeHsA 3a TPYKEHHYEeCTBO, OH oO6GellaA NPOBEPHTb, BCE AH
npaBuAbHO. 1 6bIA ouenb ropa.

[lapy aueit cnycrs, BepHyBmHcb Beuepom AOMOH, s Ha-
LIEA HAa MHCbMEHHOM CTOAE CBOIO TabAHLY ¢ Hagmucbio: «Bce
Tak, HO He moAHo. Xu-xul» Psgom rexara cTaThs, B KOTOpPOH
paccKasblBaAOCh 06 OTKPBITHH HOBOH 4YacTHLbI.

«Hy 1 yt0? — noaymaa s. — Ceiiuac BcTaBAIO €e B cBOIO
TabAHILY, NOMOAHIO, TaK CKa3aTb, TBOPEHHE MOCAEAHHMH ZO-

BMECTO
ITOCJIECJIOBUA —
PA3TOBOP ABTOPA
C NPUATEJEM-
OU3NKOM
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C. Tunz pacckasvisaer
UCTOPUIO OTKPBLITUS HOBOII
uactuupt Jweii 8 ayauropuu
Egponeiickoio uenrpa
staepHbIX HCCAeA08aHULl
(LUEPHa).

21 Hos6ps 1974 204a.

Pyxosoaurean
Crengopackoii pynnoi,
orxpuisweii uacruuy Ilcu,
Bapr Puxrep ¢ xenoii

Ha BeyepuHKe, YCTPOCHHOU
no nogoay npucyiicHus emy
Hob6eacsckoii npemuu

6 Hosbpe 1976 z04a.

CTHXKEHHSAMHM HAYKH M — Aaaywku...» Ho «raaymxu» mne
noaydarucb. Ouenb yax 6bIA0 HEMOHATHO, KyAa, K KaKOMY
OTPAAY YK€ HM3BECTHbIX HacTHY HY2KHO MPHUCTPAHMBATb HO-
Byto. C oauoii cropoubi, ona 6bira noxoxa Ha ¢orton. Ho
C ApYyroil — Macca ee BTPOe MPEBOCXOAMAA MACCY «TAKEAO-
Beca» npotona. OaHako M K azpOHAM — HACTHLAM CHAb-
HbIX B3aHMOAEHCTBHH OTHECTH ee ObIAO HEADb3sA, MOTOMY
YTO MMAA OHA AASl BTOTO CAMUIKOM JAOATO...

Crpannas uactuua, npasaa? [loxkarydl, Ayumum Bbixo-
AOM M3 MOAOEHHS 6bINO MOAOKAATb MPHATEAS H MOroBO-
PHTb C HHM.

Haxkoney on Bepuyacs us Bakypuanu ¢ xoudepenuun,
M Mbl BCcTpeTHAHCb. BoT uTo OH MHe pacckasan.

[lepsbiMu 06HapyssuAH HOBylo uacTHuy ¢usuku Bpyk-
xelBeHCKOH HauuoHaAbHOH Aa6opaTtopun. Ouu ob6ryuarm
MOTOKOM MPOTOHOB GEPUAAMEBYIO MHIUEHb HA CTAPOM CHHX-
POTPOHE H C MOMOLLbIO AETEKTOPA CAEJOB HABAIOZAAHM DAEK-
TOPH-NIO3UTPOHHDIE Mapbl, POKAABUIMECA HA CAMOM MOCAEA-
HeM dTame sKkcnepuMeHTa. Bce 1o, kak 3amaaHMpoBaAw.
M Bapyr — neomugannoctn. B pacnpeserennn mo maccam
Y3KHHl M BBICOKMH NMHK FOBOPHA O CYIIECTBOBAaHHH HOBOTO
H OYeHb AOATOZMBYILETO pe3OHAHCA.

Pykosoaureab rpynnbi mpodeccop Tuur gaxe pacre-
parcs. OH x04AHMA B3az M Bmepes CO 3A0CHACTHBIM PHCYH-
KOM-rpadukoM B kapmane U Moryar. CoTpyauuku ero rpyn-
Ibl TILATEAbHO MPOBEPHAH €Llle U €llle pa3 Pe3YAbTATbl, Ole-
HHAH NPOUECChl, KOTOPble MOTAH 6bl MMHTHPOBaTb COGbITHE,



06CYZMAM BCE BO3MOKHDIE MHTEPIPETalMH, MPOU3BEAH KH-
HemMaTHueckMil aHaAMs... Kopoue rosops, oHM TroToBHAM
craTbio 06 oTkpbiTHH. V1 Ha Bompochl kKoAAer mpegnouuTaru
AaBaTb YKAOHYHBbIE OTBETDI.

Tuur noexaa B Crendopackuit ynupepcurer. [am Ha
YCKOpPHTEAE APYTOro THNa mojx pykoeoactsom Dapra Puxre-

pa BEAHCb CXOXKHE BKCMePUMEHTbl. 3azaB MallMHe yCAOBHs,
6AH3KHe TeM, uTo 6biAM B DpykxeiiBene, cTeHQOpALDI
6YKBAAbBHO B TeyeHHE OJZHOH HOYH OOGHAPYKHMAH CYILECTBO-
BaHHe yAMBHTeAbHOH wacTuubl. Bor Toraa-to Tunr u sbrra-
IIHA H3 KapMaHa 3aBETHYIO (QoTorpadHio.

Cratbu o6enx rpynn 6biAH Ony6AHKOBaHbI B OZHOM HO-
Mepe KypHaAa ¢ TOH AMLIb pasHHLeH, uTo 6pykxeliBeHcKas
rpynna HasBaAa CBOIO YACTHUY «ZA:keH», a cTeHQOPALb —
«TICH».

3Able SA3bIKH YTBEPXKAAAH, YTO PYKOBOAHTEAb 6pyKxel-
BEHCKOH rpynmbl HACTAHBaA Ha CBOEM Ha3BaHMHM HOBOH ya-
CTHLbI IOTOMY, YTO KHTAaHCKHH HEPOTAH(, C MOMOLLIbIO KOTO-
poro mumeTcs (GaMHAMA | MHr, Heo6blualiHO MOXO2s Ha AHr-
AMiicKkoe - HanMcaHHe «axeit». Ho 3To, komeuno, umeer
coBceM HeGOADIIOE OTHOIIEHHE K HayKe H MPHBOAUTCS
AMLIb ZAS TOrO, YTO6bl YUTATEAD MOHSA — 3a KaxKJbIM OIbI-
TOM, 3a KamJblM OTKPbITHEM B AIOGOH OTPacAH HayKH CTOAT
AIOZH.

Kcratn, ysumas o pesyabratax Bpykxeiiena u Cren-
popaa urarbsauckde ¢usuku us DpackatTn — raboparo-
PHH sIAEPHBIX HCCAEZOBAHHH, PACMOAOXKEHHOH HeZAACKO OT
Puma, — nogHAAM MoOWHOCTD cBOEH yCTaHOBKH «AgoHa»
O Tpejera M TOXe€ MOATBEPAMAH CYLLECTBOBaHHE HOBOH
4acTHLDI.

Y aenot 2pynnot C. Tunza
ynopHo orcrausaror
npeAnONCHHOE UMU HA3BAHUC
AASL HOBOU YACTUUbL

8 aaboparopuu bpyxxeiisena.
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Bo Bcsikom cayuae, cBOH pesyAbTaTbl OHH MPOJHKTOBaAH
B PEAAKUHIO TOTO iK€ KYpHAAa NMPAMO IO TeAedOHY, HTO-
6bl ycretb B HOMeED...

Kak Toabko cTaTbu 6bIAH OMy6AMKOBaHbI, B PEAAKIIHIO
CTaAM MPUXOZUTb MHUCbMa (PH3HKOB-TEOPETHKOB CO BCEBO3-
MO2KHbIMH O6bACHEHHAMH HeNOHATHOTo ABAeHHs. [lo meHb-
meil Mepe AlO2HHA TAKHX TEOPHH YBHZEAa CBET B CAeAYlO-
weM 2se HoMepe xypHara. Yl aBe uAM Tpu U3 HUX OKazarHCh
BeCbMa MHOTOOGEIAIOIHMH.

Hosas uwactuua kaTeropuueckn Ttpe6oBara, 4TO6bI ee
COCTaBASIAH H3 OYapOBAHHOIO KBapKa M aHTHUKBapKa, ee
COGCTBEHHOE CYMMapHOe OYapoBaHME IPH 3TOM PaBHAAOCH
nyato. Ho ecam coraacutbes na BBesenue ueTBepTOro KBap-
Ka, TO B 6yAYIIEM CA€JOBaAO KJATb ellle He OAHY H HE JABe
YacTHUDbl, a LEAOTO HX BbiBogka. B kamzaoll ouapoBaHHbIH
KBapK COeAHHAACA Obl C «O6bIYHBIM» AHTHKBAPKOM HAH, Ha-
060pOT, cO3AaBasi HOBble M HOBbIE YACTHIbI, C HEHYAEBbIM
Oo4YapoBaHHEM.

Pasrosop o kBapkax He MoxeT GbITb 3aKOHYEH 6e3 OTBe-
TOB elle Ha ABa Bonpoca. [lepBbiii — uTO cBA3bBIBaET KBapKH
MexAy cob60il BHYTPH azpoHa, TO €CTb YTO SIBAsETCA IMepe-
HOCYMKOM CHA MEKAY B3aHMOJEHCTBYIOIIUMH KBapKaMH, CHA
aoBoAbHO crpanubix?.. M BTOpO#t — mouemy gmaxe ¢ mo-
MOILbIO CAMbIX MOIIHBIX HAIIUX YCKOPHUTEAEH HHKAK He yJaeT-
csl BbICBOGOZMTb H3 aZpPOHOB CBOGOAHDbIE KBapKH?

O6a Bonpoca ceasaubl Apyr ¢ apyrom. BsaumoaeiicTsue,
HAHM CBsI3b KBAPKOB, TEOPETHUECKH ycTaHOBAeHO. Mbl aoroso-
PHAHCD, YTO BCSKOE B3aHMOZEHCTBHE B MHKPOMHpPE OCylle-
CTBASIETCSL C [OMOLLbIO O6MEHA YacCTHLAMH-NEPEHOCUUKAMH.
Tax, gpoTonb ABAAIOTCA NMEPEHOCUHKAMH SAEKTPOMATHHTHDIX
CHMA, B3aUMOJEHCTBHE MeXKAY HYKAOHAMH B AZpe OCYLIECTB-
AsieTca ¢ nomomblo Mesonos. Hy, a BsauMozelicTBue mexay
kBapkamu? M 3aech a0AxHDI 6BITD YaCTHIBI — MEPEHOCUHKH
cua. Haseaau ux raroomamu ot anramiickoro «to glue» —
«CKAEHBaTb». A MoueMy CHAY, KOTOPYIO OHH MEPEHOCAT, S
nasBana ctpannoii? /leao B ToMm, YTO OHa, O BCeM TeopeTHYE-
CKHM JaHHbBIM, JAOAXKHA PACTH C YBEAHUEHHEM pACCTOSAHHA
mexay kBapkamu. PactH, a He y6biBaThl..

Boi ckamere: «Tak me 6biBaer B mpupoge!» — u ommébe-
Tecb. 3HAKOMbIH BCEM MpPHUMEp — TOHEHbKAsd pE3HHOUKA,
C MOMOIIbIO KOTOPOH TaK AOBKO Ha Y POKE CTPEAATb CKaTaHHbI-
MH U3 6yMard COTHyTbIMH «nyAbkamu». Hem 6oabiie Bbl ee
pacTAruBaeTe, TEM CUAbHEE OHA 3TOMY conpoTHBAseTcA. [Ipu-
Mep, Mo:xkeT 6bITb, rpy6OBaTbIH, HO 3aTO HATAAAHBIH.

OzHako OKOHYATEABHOrO OTBETa Ha BOMPOC, MOYEMY He
yAaeTcsl BbICBOGOAUTD KBApKH U3 aZPOHOB, NMOKA Y (PH3HKOB
ner! Mozxer 6bITb, HOMOTYT B 3TOM HOBbIE YCKOPUTEAH, KOTO-
pble 3aNAAHHPOBAHO MOCTPOUTH €lle AO KOHLA HAIIEro CTO-
retua? Who knows?

Teopernkn Bce euwle npoAOA2aAH CIOPHTb, KOTZA IKCIe-
PHMEHTATOPbl Ha CBOHX YCKOPHTEAAX CTAaAM NOAYYaTb 3a-
raZiouHble OYapOBAHHbIE YACTHIIbI OZHY 3a JPYroH.

B uiore 1977 roza B Barasun ma camom mommoM ycko-
pHTEAE TMOAYYHMAH eme oaHy uactuuy thma /lxeit-Ilcu, no



CO 3HauHTEAbHO 60oAbmed maccoit. K ocenu oma pacmenu-
Aach Ha TPH H CTaAO MOXOKE, YTO MCTOPHUsS, KOTOPYIO A TaK
TPYAOAIOGHBO OMHCHIBAA JO 3TOrO, CTaAa NOBTOPSTHCA...

He6eabinTepeco oTMeTHTD, uTO B criope 0 Ha3BaHHH HOBOWH
4acTHIIBI CYUIECTBEHHYIO poAb cbirpara IJBM. Bor uto
numyT coBerckue gusuku MDpankdypr u Xose: «Careayro-

Cunxpogasorpon 8 Jybre.

Bec maznura sTozo
«He60AbWO20»
¢usuueckoro npubopa —
npumeptro 36 000 Tonn.
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mHit Mmeson u3 aToi cepuu (c maccoit npumepno 3700 MaB),
npu BocctaHoBAenun Ha DBM cBoero pacnaaa, pemnreabno
usobpasur W-yacrupy. W-meson — ezuHcTBeHHAs yacTHUa,
KOTOpasi caMa yMeeT MHCATb CBOE MMsi».

Ceroaus npupoay mncu-Me3oHa yZaAoCb OGBSCHHTb C MO-
MOILLbIO OYAapPOBAHHbIX C-KBapka M c-aHTHkBapka. O6wwil
WapM y YacTHUbI PH 3TOM PABEH HYAIO, HO He MOTOMY, YTO
ero Het Boo61lE, a IOTOMY, YTO B OTAHYHE OT O6BIKHOBEHHBIX
aZ|pOHOB, COCTABAEHHDBIX H3 OOBIYHBIX KBAaPKOB, MCH-4aCTHLbI
o6iragatoT ckpbiTbiM wapmoM. M Takyio cucremy, cocrosmyio
U3 IapMOBBIX KBapKa M AHTHKBAPKa, 10 aHAAOTHH C CHCTEMOH
U3 BAEKTPOHA C MO3HUTPOHOM — MO3UTPOHHUS — (PHUIHKH
Ha3BaAH L1AaPMOHHEM.

Kak e ubine Boirasaur KAacCHPHKaUHsA PYyHAaMEHTaAb-
HBIX 3AeMeHTapbix uyactHy? [lpexae Bcero B HHX ‘BXOAAT
18 kBapxos. Illectp apomaros, BkAlOuas W He cOBceM MOKa
«3aKOHHBIH» tOp-KBapPK, MO TPH «IIBETa» B Ka2kAOM. 3aTeM —
IeCTb A€NTOHOB. §1 HAMOMHIO, YTO AENTOHAMH Mbl Ha3bl-
BaeM KAAcC TOUYEUHOMOZOOGHbIX YACTHL, KOTOpble HE MOA-
BepKEHbl CHABHOMY B3aHMOJeHCTBHIO. J\enToHBI 06beaH-
HAIOTCS B TPH MHapbl: SAEKTPOH U DAEKTPOHHOE HEHTPHHO,
MIOOH H MIOOHHOE HEHTPHUHO, Tay-A€NTOH M Tay-A€NTOHHOE
neiitpuno. CaeaoM HzeT POTOH M TPH MPOMEKYTOUHBIX 6030-
Ha, 0 KOTOPBIX MbI rOBOPUAH. Bocemb raroonos — uactuu, ne
YYacTBYIOLLMX HH B 9AEKTPOMATHUTHOM, HH B cAa6OM B3aHMO-
aAeHcTBHH, a TOAbkO — B cuabHoM (uBetnom ). M nocaeaneit
yacTHUeH ABASETCS FMIOTETHYECKHH XUITCOB 6030H, Ha3BaH-
HBIH TaK 10 HMEHH YYEeHOTO, OTKPBbIBLIErO MEXaHH3M HapyIle-
HMs cummeTpuH. Bnpouem, nmocaegnuit Am — who knowsl
Kro smaer! Ho noka Bcero: 18464143484 1=37!|
Tpuauats cemb @ynzaMeHTaAbHBIX DAEMEHTaPHBIX KHPIHYH-
kOB BemecTBa. A ecAM A06aBHUTb K HHUM ellle M AHTHYACTH-
ubi?.. Onarb ux noayuaercs cauwkom muoro. [loxoxe, uto
HCTOPHsl HauMHaeT nosropsaTbes. Kl ecam ouenmsarp cospe-
MEHHYIO CTAHJAPTHYIO MOAEAD, BKAKOUAIOILYIO B CE6S DAEKT-
pocAabyio TEOPHIO U KBAHTOBYIO XPOMOAHHAMUKY, C MO3HILHH
npoctotbl (a s XoTeA 6bI HAMOMHUTD, YTO CAOBO «3AEMEHTAp-
HbId» KaK pas H O3HAYaeT «MPOCTEHIMH»), TO BPAA AH Mbl
MOrAH 6bl YTBep:KZAaTb, YTO CAEAAAH CYILECTBEHHbIH mar
BOEpeJ MO CPABHEHMIO C NPEACTaBAEHHAMH apeBHHX. Benom-
HHTE, C Yero Mbl HAUHHAAM:

...HeTbipe kopHs Bcero cymwectByouwero:

Oroub u Boza, H 3eMAs, H 6e3rpaHHYHas Bbichb 3QHpa...

...To A1060BbIO COEHHAIOTCS BCE BOEAMHO,

To, HanpoTHB, BPakA0I0 HEHABHCTH BCE HECETCH B PasHble CTOPOHDI.

YeTbipe sAeMEHTA-CTHXMH H ABa BUAA B3aUMOJAEHCTBHSA —
3TO BaM He 60Aee YeM MOACOTHH (PYHJAMEHTAAbHbBIX YacCTHI
M aHTHYACTHL C DAEKTPOCAA6GbIM, CHAbHBIM H rpaBHTallHOH-
HbIM BO3ZJeHCTBHEM.

B cranzapTHo#l MoZeAH MOka Hemano ysA3BUMbIX MecT. JlBa
U3 HHUX ocobenHo HenpusaTHbl. [ leppoe — aTo Bonpoc o 6030-
He Xurrca. daekTpocrabas TEOPHs TPEGYET €ro CyLLecTBOBa-
HHS, HO HE ONPEAEASIET COCOHA €ro B3aHMOAEHCTBHSA C APYTH-



MH YaCTHIIAMH M He yTOYHSET 3HaueHHs ero maccbl. Bropoe
TEMHOE MECTO 3aKAKUYAETCSA B TOM, YTO HUKTO U3 (PU3HKOB He
MO2KET MOKa BPa3yMHTEADBHO H OJHO3HAYHO OTBETHTb, MO2KHO
AH B paMKax KBAHTOBOW TEOPHM OMHCATb rpaBHUTaluio. 10
€CTb MO2KEM AH Mbl CYHTATb, YTO CHAQ TATOTEHHs IlepejaeTcs
TO2K€ C MOMOLIbIO SAeMEHTAPHbIX YacTHU-rpaBUTOHOB. Beaea-
CTBHE 3TOTO Ha MYTH O6bEJHHEHHs FPABHTALHH C APYTHMH
(pyHAAMEHTAADHBIMH B3aHMO/JEHCTBHSMH BCTAIOT 3HAUHTEAD-
Hble TPYZAHOCTH.

[lpaBaa, mombiTku Takue geratorcss. Coscem HeaaBHO
nNpeAAOKEHA HOBas, TaK Ha3blBaeMasl TEOPHs CYMepPCTPYHbI
CO CBOMM MaTeMaTHYeCKUM aMmnapatoM, O6elalolIuM Kak
6YATO BO3MOKHOCTb BKAIOUEHHS rpaBHUTauun B Beankoe
06begHHEeHHEe. IDTO GBIAO 6bI OrpOMHBIM AOCTH2KEHHEM. Beapb
Takasi TEOpHUs elle CHAbHee c6AH3HAA 6bl PUBHKY DAEMEHTaAp-
HbIX YaCTHI C KOCMOAOTHeH, TO €CTb MHKPO- H MaKpOMHP.
Teopus 6eckoneuno maroro nmomoraa 6bl HOHATb MPOLECCHI,
KOTOpble MPOHUCXOAMAH B caMble MepBble MFHOBEHHS GeCcKo-
HeuHo 60Abiuoro — Hamreit Becenenno#l, npu6ausuan 6n1 Hac
K TOMY BEAMKOMY KaTaKAH3MYy, KOTOPbIH CEroAHs y4eHble
HasbiBaloT Boabmum B3pbisom. Ho aas storo mam nowmazgo-
6aTcA HOBblE ellle 6OAEe MOILHbIE, & CA€JOBATEAbHO H elle
6oaee gOporHe M CAO2HbIe NPHOOPDbI, AAS HCCAELOBaHHSA
(DyHZAMEHTAAbHbIX 3aKOHOB B O6GAACTH CBePXBbICOKHX
«3BE3JHbIX» DHEPTHH.

Uro e sBAsIETCS TAABHOH OCHOBOH B peaAH3allMU HALIETO
6€CKOHEYHOTO CTPEMAEHHS OHATDb okpyxkaromuil mup? Oka-
3bIBaeTCs He TAaK MHOro: 106pasi BOAS M MexAyHapojHOe
COTPYAHHYECTBO Y4eHbIX Ha (yHAAMeHTe BceobUIero MHpa
Ha 3emre. Toabko U Bcero...
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Mexcaynapoanas xongeperyus
no ycxopureasm 8 Cepnyxose.
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«3naemb, — ckasaA MOH NMPHATEAb-QU3HK, — 5 AyMalo,
HaM MPEeACTOMT O:KMAATb HOBbIX THINOB KBapKoB. Kcra-
TH... — OH noueMy-TO YABIGHYACS M BbITAILHA M3 MOPT(e-
At npenpuHT HHcTuTyTa (H3HKH BbICOKHX 3Hepruit. —
5 noayman, uto Te6e aTO MOaeT 6bITh HMHTepecHO. | locaea-
uuil npenpunt. Cpexenbkui...»

OH NOAOMHA TOHEHbKYIO TETPAZOYKY Ha CTOA M YIIEA.
A s ocraicsa uuratb... «B HeliTpunHOM 3KCnepumente Ha
kamepe CKAT saperucrpupoBano obpasoBaHue TsKeAON
KOPOTKOKMBYLLEH HEHUTPaAbHOHM  YacTHUbl € _Maccou
1,4<m,.<<2,5 TaB/c’ u Bpemenem xusuu r ~6 10~ ¢. Co-
6bITHE MO2KeT 6bITb HHTEPIIPETHPOBAHO KaK PO2JEHHE H pac-
maj TSKEAOTO AeNToHa... He HckAloueHa BepoATHOCTb HH-
TeprpeTalMi COGbITHS KaK OJMHOYHOTO PO2IEHMS B HeJHa-
FOHAABHOM HEHTPAADHOM TOKE OYapOBAHHOH YaCTHUBI
Deset+n +v,...»

B xonue crosra npunucka o tom, uro «Pykomuch mno-
cTynuAa B uszgateabckyio rpynny 11 desparsa 1977 roaa».

Bor Bam u Tsmeaniit Aenton. Hactuna ¢ HyareBbIM 3aps-
OM, KaK y HEHTPHHO, HO C OrPOMHOH MAaccod — 3TO 2Ke Ha-
no! ¥Yx eili-To TouHO HeT MecTa B MoeH KAacCHHKAaLMH,
a MexAy TEM OHa CYIECTBYET...

Uro mHe octaBaroch zerath? Bsaa a cBowo Tabauny,
CnpsATaA B NMamKy H OTAOKHA A0 Ayuluux BpemeH. Mozxer
6bITb, OHM HAcCTYNAT oueHb ckopo. [loToMy uTo ecan co6-
paTb BMecTe BCE HepellleHHble Ha CEerOAHAIIHHH A€Hb MpPob6-
AeMbl sZepHOH (USHKM U (U3MKM DAEMEHTAPHBIX YacCTHL,
TO NMOAYYHTCSH TaKOH BBICOKHH XOAM, C BbBICOTbI KOTOPOTO
MO2KHO Cpa3y YBHAETb, YTO Mbl CTOHM Ha MOpPOre GOABIIHX
u cepbesnblx xoctHxenuit. Korga sto cayuurca? Tpyano
ckasatb. MozxeT 6bITb, TOrza, KOrza HbIHEIIHee MOKOAEHHE
(PUBHKOB-TEOPETHKOB TMOATOTOBHT HOBYIO KAAcCH(}HKAILIHIO,
KOTOpasi MPOCYHIeCTBYeT 6e3 H3MEHEHHH XOoTA 6bl TO Bpe-
Msl, KOTOpOe HeO6XOAMMO, YTO6GBI HAaMHCAThb O HEH KHHIKKY.

A moxeT 6biTb, MOell TabAHIlE MPEACTOHUT A€kKATb B Mar-
Ke 0 TeX IOp, NMOKa Ha CMEHY CEerOAHAIIHHM (DU3HMKAM He
npuayT Hosble... He uckaroueno, uro B ux uncare 6yzer kro-
TO M3 Bac, MOM YHTaTeAH. |orza, moxaArylcTa, BCIIOMHHTE
3Ty KHHXKKY M HanMIuTe MHe o cBoed pa6orte. S1 6yay
XKAATh...
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