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TEOPETHYECKASR
HEOBXOAUMOCTb
HEWTPHHO

B nocinenHee BpeMs BCe udallle H uyallle He TOJBKO B COJIHT-
HbIX HayyHbIX JKYypHa/lax, HO H Ha CTpPaHMLaxX raseT U Nomy/aap-
HbIX H3JaHUH YMTATeNb BCTPEYaeTCs C «TAUHCTBEHHOH» 3djleMex-
TapHOH yacTullel, HOoCSALEeH [OBOJLHO CTpaHHOe HAa3BaHHE —
«HeATpHHO». UTO Ke 3TO 3a 4aCTHLA, KAaKyl0 POJb OHA HIPaeT B
(u3uKe 3JeMEHTAPHBIX YaCTHL U BO BceneHHo#?

Hauuem c Toro, 4To OGBSICHUM ee Ha3BaHHUE.

Kormna sra uwacTuua BhHepBble NOABHJIACh B (DH3HUKE, YyYeHbIE
y:Ke TBepAO 3HAJM, YTO CYLIECTBYIOT TakHe dJeMeHTapHble yac-
THUBl, KaK HEHATPOHBHI M NPOTOHBI — KKHPMTHYHKA», COCTABJAI-
e aToMHoe siapo. HefiTpon He uMeeT 3jeKTpUyecKore 3apsna,
M IO 3Tofi IpHYMHE OH NOJIYYHJ TakKce Ha3BaHHE.

B 1931 r. usBecmubii waefinapckuil dpusux Boabdranr [Taynu
Mo MpPHYMHAM, KOTOPble 5§ OGBACHIO HHXKE, NMPUIIEN K BLIBOAY,
4TO B NpPUpOAEe JAOJ/KHA CYLIeCTBOBAaThb elle OJHA HeHTpasibHad
yacTuia ¢ Maccodf, HaMHOro MeHblleH, yeM y HeHTpOHA, Kak OH
FOBOPHJI, «MaJieHbKHH HelmpoH». Korna od usjaran sty muero ¢
TPHOGYHBI OJHOTO MEXIYHAPOJLHOTO HAYYHOTO COBEILAHMS, HTaJIb-
AHOKUEA Gusuk Dupuko Pepmu nepedUs ero CloBaMu:

— HasuiBaiite ero «HeHTpHHO»!

Ileno B ToM, 4TO MO-UTaJNbIHCKH YMEHBUIHTEIbHO-IACKATENb-
HOe OKOHYaHHEe «HHO» COOTBETCTBYET PYCCKOMY cydHKCY «UHK>.
Tak uro HeifTpuHO B mepeBOfe C HTAIbSIHCKONO GymeT 03HAUaTh
HEHTPOHUHK>,

Tax nelirpuno Geuio usoGpereHo Ilayau, a oxpemwero Pepmu.

Kax uvacTo GriBaer B HayKe, HOBble M€ BbIABUCAIOTCH TOT-
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1a, KOria B paMKax CYLIeCTBYIOUWIMX 3HAHMH BO3HMKAeT mapa-
nokce. «/3o6peTeHue» HeHTPHHO TaKKe OblJIO BHI3BAHO KaXKyLIHM-
¢l mMapajoKcoOM, OGHADYXKeHHbIM IIPH 3KCNePHMEHTaJbHOM HC-
c/enoBaHuu B-pacnajga. DTOT NPOLECC COCTOMT B CaMONpPOH3-
BOJIbHOM HCMYCKaHHH OTPHIATENbHBIX 3JEKTPOHOB (€~) aToMHbI-
mu sigpamu. Konna HeHTpHHO ellle He GblJI0 «M306peTeHO», NMpei-
mosaranai, yro P-pacnaj aapa Z, umewoulero sapsan +Ze, npo-
HCXOJUT 10 CXeMe
Z— (Z+1) +e-.

Ho okasasock, 4TO HEPridy BEHIIETAIOLIHX JGKTPOHOB B 3TOM
mpolecce He CTPOro OnpeneneHHble, a CaMble pa3HOCGPasHEIE.
B GonpmuHCTBe CAyuaeB 3HEPrHU $BHO OBIIO MEHbLIe TOH, KO-
TOPYIO 3JIEKTPOHBI NOJKHBI OblIM Obl TeopeTHueckH umerb. Co-
371aBaJ0OCh BHeyaTJeHHe, YT0 IHEePrHi KyHa-To Hcuesaer, Kak
6yLro Hapymiajcs 3aKOH COXPaHeHHS 3Hepruu. TpyaHOCTH ObLIH
HACTOJIbKO CEepPbe3HbIMH, YTO HEKOTOpble KDyNMHble (H3UKH Npel-
Jarajqu Jaxe OTKasaTbcsl OT 3TOro (pyHAaMeHTaJBHOTO 3aKOHa.

Kaxyieecss HecoxpaHeHHe SHeprHH, 0JHAKO, HOCHJAO0 LOBOJBHO
cTpaHHBI xapakrep. IlefcTBUTENBbHO, eC/IH PHEPrHA HE COoXpa-
HfAETCs B npouecce f-pacmnaga, ciaenosasno Obl 0XKHAATH, YTO HUHOT-
Jla SHepTHH 3JeKTPOHOB OyHeT He XBaTaTb, 4 HHOMNA MOSBUTCA
suuraas. OLHaKO 0Ka3aJoch, YTO BHIUNDHILIA SHEPrHy He OblBaer.

Taxum o6pa3om, He ecTecTBeHHOE CTPCMJIEHHE COXPaHUTh He-
3LIOJEeMBIMH 2aKOHBl (PU3HKH, a (aKkThl, KOTOPHIM B HayKe BCeraa
TIpPUHALJ/JIEXKHT TNOCJefHee CI0BO, 3aCTaBHJIM BCTaTb Ha 3alIUTY
3aKOHa coxpaHeHus sHepruu. Ho kax?

«Hsobperatenp» HeATpuHO paccyxnan tak. Kaxymeeca He-
COXpaHeHHe 3Hepruu 06YC/JAOBJEHO NPOCTO TeM, YTO MpHBeNEeHHAas
cxeMa HempaBHJAbHO OMHCHIBaeT mpolecc B-pacnana. B Hem mo/xk-
Ha yyacTBOBaTb HeHalJiofaeMas Ha oOmNblTe HefiTpanbHas (U To-
TOMY NPaKTHYeCKH He 0OHapy:KuMas) uacTHla, YHOCAL[As <«HC-
yesHyBIUYIO» 3Hepruto. Ona u Grina HasBaHa HeliTpuHo (v). Cxe-
Ma B-pacnafa BHIMAAeNa Tak:

Z— (Z4+1)+e+v.
(51 moka He naw oGbSICHEHHS 3HAUKY Hal GYKBOH v).
Brigessitoniasics IpH 9TOM CyMMapHasi SHePDMsl BCeX YacTHI
XOTsI HMEeT TOUHO ONPeNeJeHHYIO BEeJHMYMHY, paclpefensercs
MEeXIy MPOAYKTaMH pacnaja Tak, YTO B PasHbIX CAydasx 3JeK-
TPOH Moayyaer pasHble ee mopuuH. CaMmbii ¢pyHIEMeHTaNAbHBIH

npouecc f-pacnaga — pacnajn HEHTPOHa GyneT MOITOMY OMNMCAH
CXeMOoH:

n—p+e v,
BHyTpH aTOMHBIX siiep NPOTOH TaKkKe MOXKET NpeBpallaThecs
B HeHTPOH C MCMYCKAaHHEM MOJIOKHUTENbHOIO 3JM€KTPOHA (MMM NO-
3UTPOHA) M HEHTPUHO:

p —ntet +::.



3aMeTuM 3/1eCh, YTO, C JOTHYECKOH TOUKH 3peHHs, TOT THII
paccyKieHu#, Komopeiii npuses Ilaysan x TeopeTHyeckoMy mpen-
CKa3aHHUIO CYLLEeCTBOBaHHS HEUTPHHO, YyacTo BCTpeYaemcs mpu pe-
UWIEHHH Jla’ke CaMblX NMpOCThIX NMapafoKcoB. Bor, nampumep, cra-
pblil mapagoxc ¢ UMPIONILHHKOM. B MasieHbKOM rOpoOJKe, CKaxeM,
B [ly6ue na Boure, XuBer nmapukmaxep, KOTOPHIH NOACTPHTraeT
BCEX MYXUHH, KTO HE CTPHKeT caMux ce6s. CrnpalyuBaercs, CTpH-
XKer J1u cebd caM napukMmaxep? $cuo, 4yTo KaK IOJOXKHTEJNbHbIH,
Tak ¥ OTPHLATE]bHBIH OTBET HA 3TOT BONpPOC BeAeT K IPOTHBOpe-
yuto. [Tapamokc pelaercs, ecsu coo6pasuTh, YTO HET U HE MOKET
GbITb TAaKOro nmapukMaxepa. M ecsnu BB BHuMAaTeNbHO MPOC/IENUTE
3a paccyxaenusmu Ilaynu, Bbl yBHAHTE, YTO apryMeHThl B NOJb-
3y CYLUeCTBOBaHUS HEHTPHHO B NPHPOJE OUYeHb MOXOXKH Ha Te,
KOTODble NPHBOAATCA NPOTHB CYILECTBOBAHUS Hallero MHapuK-
Mmaxepa B [lyGHe.

Hrak, HedATpuHO — 3TO wmacTuuma, KoTopas npu P-pacmajie
yHOcHT uacTb 3Heprud. Tak mnpeamonarann ¢H3UKH-TEOpe-
THKH, KOTOpbI€ C CAMOro HayaJja H3006pe/H ee KaK «HEYJ0BUMYIO»
yactuny. M cpasy xe Obl1M npeackasaHbl CBOHCTBA HOBOI YacTH-
Ubl: OHa ,0JKHA ObITb 3J6KTPUUECKH HEeHTpaJibHOM, OYeHb Hpo-
HUKalollel U ype3BblyaliHO MaJsoi mo macce. MHaue sxcnepuMed-
TatopaM OblI0 Obl HeTPyAHO OGHAPYXKHTbL €€, a 3TO 0Ka3ajaoch
coBcem He mpocro. ITocaennee cBoficTBO — KpaiiHe maJjas Mac-
ca — COIVIACHO TEOPHH OTHOCHTENBHOCTH NPHBORHUT K TOMY, 4TO
HeATPHHO NPaKTHYECKM He MOXKET HaXOZMTbCA B COCTOSIHHH I10-
KOSi: OHO BCeria JBUXKETCS CO CKOPOCTbIO, GJH3KOH K CKOPOCTH
CBeTa.

[Tocne Toro xak rumoresa O CyUIeCTBOBAHHH HEHTPUHO GblIa
copMynupoBaHa, (PU3HKYU MOMBITAINCL HANTH U APYrue LOKa3a-
TeNbCTBA €ro NpHUCYTCTBUS B fB-pacnage. Kak usBecTHO, IIpH
npeBpalleHUAX 4aCTHI, KaKk H NpH JIOOBIX (pu3HyecKux mpouec-
cax, NPOMCXOAAIIUX B KaKOH-HUOYAb CHCTEMe, COXpaHsieTcs He
TOVIBKO SHEPTHs, HO M KOJHYeCTBO ABHUIKEHMS, WJIH HMIyJabc. 3a-
KOH COXDaHEeHHA KOJHYEeCTBA ABHIKEHHs, BEDPOSITHO, H3BeCTEeH YH-
TaTeJql0: Ha HeM OCHOBAH, HanpuMep, NPUHUHN 1efCTBHS paKeThHl.

Ecaun HeHATPOH, HQMNBITHIBAIOWIHI fB-pacrnaf, HEMOJABHXKEH, TO
ero MMMNYJALC paBeH HyM0. 3HAUUT, H CyYMMapHbIA HMOyJbC
BCEeX YaCTHIl — IPOAYKTOB pacnajfia — TakXe J0JMXKeH GblTh pa-
BeH Hy/0. Ho B MHOIMOUMC/IEHHBIX ONbiTaX, NMEePBBIH M3 KOTOPHIX
eile B 1934 r. mocraBua coBeTCKHH usuk A. Y. Jlelinynckui,
GELIO 0KA3aHO, YTO CyMMapHBIil HMOY/IbC 3J€KTPOHA U siApa OT-
nauyu (Z+1) npu B-pacnage fapa Z He paBeH Hyaw. ITO NOA-
TBEPXKJAeT [UIOTe3y O HEHTPHHO: HEY/JOBHMAs YaCTHUA YHOCHT
«MCYEe3 AW HUA» UMIYJbC.

Kax BHIsICHHJIOCH TTOC/IE OTKPHITHA ADYTHX 3JeMEHTapHbIX uac-
THI, 0OCOGEHHO Me30HOB, HEAITPHHO MPHHHMAET y4yacTHe He TOJbKO
B f-pacnanme simep, HO W B APYrux npoueccax. Ero npucyrcmsue
o06HapyXKHBaeTcsd BCEerfa, KOrja 3SHEepPrust Kak OymTo Hcuesaer.
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Kcratu, B HEKOTOPBIX M3 3THX MpPOLLECCOB, TAe YUCJIO 06pasyio-
LUIMXCH YacTHLl paBHO ABYM, a He TpeM, Kak B Ipoluecce P-pac-
Mafa, XapakTep «HeCOXpaHeHHs Hepruu» CoJiee yeM IOLO3PHTeE-
JleH H TpebyeT CyLIeCTBOBAHUS HEHTPHUHO ellle siCHee, YeM B CJy-
yae B-pacnaza.

Hanpumep, nmpu pacnange nuoHa (uiu m-Me30Ha) Bcerjga <Hc-
ye3aeT» onpejeneHHas 3Heprus, okosao 30 MJaH. 98. B mpouecce
3axBaTa MIOOHa (MM p-MesoHa) sinpom Hed

p~+He? — H3+w,

o6HapyxeHHOM B OGbeyMHEHHOM HHCTHTYTE SAEPHBIX HOCJIeNO-
Banu# B JlyGHe, «ucuezaer» okoso 100 MJH. 38 (9Heprus Hefi-
TPHHO), a sApa ornauu H® mMeloT sHepruio, Bcerga TOYHO Pas-
Hyo 1,9 MaH. 98 (cM. Ha 06/10XKKe DPHUCYHOK, CAeJaHHBIN ¢ ¢GOTO-
npaduu, mnoJydyeHHOH! B AUGP(PY3HOHHOH KaMepe, HANOJHEHHOH
He3, InuHHBIA cien NPUHANJEXKHT OCTAHOBHBLUIEMYCS MIOOHY,
KOpOTKHH cje Bbi3BaH sapoM H3, HefirpuHo ucnyckaercs B Ha-
npasJeHHH, TPOTUBONONOXKHOM TPUTHIO, HO, KOHEYHO, OHO He
«BURHO»). Ecau Gbl 3TH mpouecchl OblIM M3BECTHH paHblle, YeM
p-pacnan, ObITb MOXeT, He GbIIO Obl HEOOGXONHMOCTH B TeHHH
[Taynu nas «u3obpereHusss HEATPUHO.

TlogBonas uTOrH, MOXKHO CKa3aTh, YTO HEHTPHHO OBLIO <«U30-
OpeTeHO» TEOpPETHYECKH, YTO CBOHCTBA 3TOH <«HEYWIOBUMOH» yac-
THLB! GBbIJIM MepBOHAYANBHO NOCTY/IMPOBAHBI C L&IbI0 OMIPaBAAHHUS
ee «HeHabJaiofaeMocTH». Takoe MoJOXKeHHe TOCIOACTBOBANO B
(us3uKe HERTPUHO B mocaemuue 25 Jer.

®epMu, OCTaBUBIUMH HeU3TJIaZUMBIH CcJel BO Bcex 06JacTax
(DU3UKH, HE MOT YCMOKOMTBCS TOJILKO IOYETHOH POJIbI0 KPECTHO-
ro OTila HEATPHHO M CO3J4ayl KOJHYECTBEHHYIO TEOPHIO MIpolecca
B-pacnajsa, OCHOBaHHYIO Ha aHaJOTMH C TeoOpHeH U3JyueHHs
KBaHTOB CBera B036YXKIeHHBIM atoMoM. CoOriacHo 3Toii TeopHH,
nogo6Ho ToMY, Kak (OTOH poxkiaercs B MNpollecce paspsaaku
BO36YXXIEHHOTO COCTOSIHHS, a He HaXOJAMTC 3apaHee BHYTPH
BO30YKIEHHOTO aTOMa, TaK U aTOMHOe AP0 HCHYyCKaer mapy
HeHTPUHO-9/JIEKTPOH B mpolecce B-pacnaja, a o CyUIeCTBOBAHUU
HEATPUHO M 3JEeKTPOHOB BHYTPU SiApa peub UATH He MOXKET.

Bo3morkHO, 4TO y HEKOTODPbIX, €C/IH He Y BCeX, YHTaTeNael BO3-
HUKJA CKeNTHYecKas MbIC/Ab: Belb HEHTPHHO OTKDPBIIH TeOpeTHye-
GKH, HCCJEIOBaJ/IM KOCBEHHBIM 00pa3oM, a He (panTasus Ju Bce
3T0?

Teopernueckoe «u306peTeHHe» HeHTPUHO, MNpaBAa, BHOJHE
o6ocHoBaHHO. Ho HefATpHHO, KOHEYHO, MaTepHaJbHO M, B TPHH-
nune, AOCTYNHO perucrpauus. Ero Hena6/aio4aeMoCTb MoOTJa
ObITb TOJBKO BpPeMeHHOH, BBI3BAHHOH TPYAHOCTSIMH, CBA3AHHBIMH
C YpOBHEM 3KClepuMeHTajbHO# TexHuku. ITosToMy dusuku, Tak
e KaK W YUTaTeJld 5TOH CTAThH, BOpaBe TPeOOBATH «KeJe3HOH»
NPOBEpPKU T'HNOTE3bl HEHTPHHO.
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HABRIOAEHHE
HEATPHHO

[TofimaTe Heys0BHMOe, 3auKCHPOBATH 3((eKT, BHI3BAHHDIN
CBOGOAHBIM HEHTPHHO,— BOT 4TO ObIO HEOGXOMUMO JAJIs1 OKOHYa-
TeJIbHOTO J0Ka3aTeNbCTBA CYLIECTBOBAHMS 3TOH TAHHCTBEHHOH
YaCTHUIHI.

CloXHOCTb 3aKauu OODBSCHAIACH KOJOCCANbHOH INPOHHKAIO-
el cnocoGHOCTBIO, KOTOpas oXHuaasnach ais Heirpuzo. OTKpo-
BEHHO roBops, 00 3TOM He OBIJIO IOCTATOYHO KOHKPETHO CKa3aHo
B HayaJie HalleH CTAaTbH, YTOOBI He BbI3BATh y YHTATENsS] NMOJHOTO
HeoBepusa. Ho cefiuac peup moiizer o6 omneiTax, KoTOpbie IO-
3BOJIMJIM MTOHMaTh HEHTPHUHO M JOKAa3aJd, UTO OHO JEeHCTBUTENbHO
o6/1alaeT TEOPETHYECKH NPHUIHCAHHBIMH €My VIMBUTEIbHBIMHU
cBoricTBaMu. Temepbp MOXKHO CKasaTb, YTO HEHTPHUHO MOryT Gec-
TPenATCTBEHHO NPOHHKATb, CKaXKeéM, CKBO3b UYYIYHHYIO ILIHTY,
TOJILIMHA KOTOPOH B MHJJIHApAbl pa3 MpPEBLILIAET pPacCTOsiHHe OT
3emau no Connual! MHpiMu cioBaMu, uyepe3 KHJIOMETPOBYIO TOJ-
Ly TBEPIOro BellleCTBa HaL0 MPONYCTHTh MHJIJIMOH MHJ/WIHAPLOB
HeHTpPUHO, YTOOB XOTh OJHO U3 HHUX MOIJIO BBbI3BaTh KaKOH-HU-
Oyib 3(pdhexr.

W Bce xe sTa, xasasoch Obl, Hepaspelnmas 3ajgaya Gbilaa
pewteHa. IToHaTHO, YTO mponyicKaTh OLHO HEHUTPHUHO CKBO3b aCTpO-
HOMHUYECKYIO TOJIIHUHY BellecTBa, 4TOOBI OHO ¢ GOJIBLIOH BepoAT-
HOCTBIO IIpOpearupoBajio,— 3TO HepeaJbHO. Dojee NpaKTHYHO
fponycKaTh aCTPOHOMHYECKOe YHCJA0 HeHTPHHO Yepe3 pa3yMHYIO,
CKaXKeM METPOBYIO, TOJILY XKHAKOTO HJHM TBEPJOr0 BeLlecTBa.

Bypuoe pa3Butue HelTpoHHO! (QU3HUKH, CBSI3aHHOE C OTKpHI-
THeM M TEeXHUYECKUM OCBOEHHEeM AaTOMHOH 3HEeprud, NPHBENO K
CO3LAaHHIO BO3MOXKHOCTEeH A/ TaKUX 3KCIEPHMEHTOB.

HsBecTHO, Kakoe ONpOMHOe 3HAUEHHE B HAyKe U TpaKTHKe
HUMEIOT SlepHble PeakTOphl — YCTPOHCTBA, B KOTOPBIX COBEPIIALT-
csl JleieHde fep ypaHa HelimpoHaMu. B Kaxnom axrte HeseHus
o0pasyercst HeCKOJbKO [-paivoaKkTHBHBIX fAnep. M ecnu cnpasen-
JUBa THUIIOTe3a O CYLIecTBOBAHUM HEHTPUHO, TO B pacmajax ra-
KHX siiep HeATPOHBl JOJIXHBLI HCHLITHIBATh NpeBpallledHs coraac-
HO 3HAKOMOH HaM CXeMe:

n— pt+e +v

(Tenepr MOXKHO MOSICHHTb, YTO 3HAYOK ~ HAA CHMMBOJOM HE-
TPHHO (v) 03HAYaer, YTo peub HIeT 00 aHTHHEATPHHO; O TOM, UTO
3TO TaKoe, GyJer 0KasaHo JaJjblie).

3HauuT, MOLIHBIE PEAaKTOPbl MOMKHBl GbITb HHTEHCHBHbIMHU
MCTOYHHKAMU aHTHHEHTPHHO.

B kauectse npumepa paccMOTPHM aTOMHbIH PEaKTOpP MOLLHO-
¢1bt0 300 ThIC. K8T. DTO OueHb GoJsblliasi MolHOCTh. Kaxkayio ce-
KyHIYy Takofi peakTop HCIycKaeT okoso 5. 109, 1. e. GoJblie
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10 Mapa. mapa. aHTuHedTpuHo. M Bce Ke YJOBHTb NPOCKAaJb3bi-
BalolllHe YacTHUB! 31ech KpafiHe TpyaHO. O mombiTke 3aduKCHPO-
BaTb HArpes BelllecTBa TOA AEHCTBHEM HEHTDHHO He MOXKeET ObiTh
u peun. 1151 Toro yroObI, CKa)keM, MOJIOBHHA SHEPTUH, NEPEHOCH-
Mast 3TUM NOTOKOM YacTHL, 0cBo60XKAanach B BUAE Telsa, Heo6-
XOQUM MOrJIOTHTENb Maccoit 10%° 7, uTo HeMaMepHMO mpeBbiLIaeT
maccy CouaHua.

3aT0 perucrpaiys OTAEeIbHbIX COOBITHH, BBI3BAHHEIX aHTHHEH-
TPUHO, BO3MOKHA. DH3UKU MPeCKasaau JI0OONBITHBIA fnepHbIl
npoluecc, KOTOpPbIA, HECOMHEHHO, MOXKeT ObITb BBI3BAH HeHTPHHO
U aHTHHEHTPHHO, €cJH OHH CYLLeCTBYIOT,— TpOLecc, 06paTHLIA
B-pacmany.

[TpencraBeTe ceGe, YTO AHTHHEHTPHHO BCTPEYAETCH ¢ MPOTO-
HOM — aapoM artoMma Bojgopona. Yro npousofizer npu 3ToM?
Teopus yrBepxkpmaer: 6yAyT caydaH, KOorja aHTHHEHTDHHO u Npo-
TOH NPEBPATATCA B MO3UTPOH U HEHTPOH:

;+p—> n+4et.

BeposinHoCTh 3TOro Impolecca MOXHO XOPOLIO pacCYUTaTb.
A perucTpupys ero B 3KCcIepHMeHTe, MOXKHO OJHOBPEMEHHO Npo-
BEPUTb TUNOTE3Y CYILECTBOBAHUSA HEHTPHHO.

Pasymeercs, 1151 3KCnepUMeHTa HeOOXOAMM OYeHb MOULHBIA
HCTOYHUK <«Hey/J0BUMbIX» yactul. Ho ynomunaBmmiics peaxrop
MoiHocTblo B 300 ThiC. K6T BHOJIHE NPULOAEH A/ 3TOH L.
Ha paccrosiuuu 10 4 oT Hero oKMAaeMblii MOTOK aHTHHEHTPHHO
yepe3 KaXKIblfi KBAAPaTHBIH CAHTHUMETD COCTaBUT mpumepHo 103
yactull B cekyHAay. Taxoff moTox aHTuUHeATpHHO, GoMGaprupylo-
IMX TOHHY coJepIKalllero BOAOPOJ BellecTBa (MHaue noBOpf, 3a-
nac NMpOTOHOB), IO pacyeTy JAOJKeH KaXKAbli Yac BHI3BIBATH
okoJio 100 npeBpalleHHii NPOTOHOB B HEHTPOHBL.

dro npensunenue cbblaoch. OHO moaTBEpAMNOCH B GiecTs-
UeM ONbITe, 3aKOHUeHHOM B 1957 r. aMepuKaHCKUMU (U3HKaMK
Paiincom u Koysnom. AHTHHeATPHHO mnomajald B ONPOMHBIR
CUHHTHJIJIILHOHHBIH CYETUHK — LHCTEPHY € COAEpKalluM BOLO-
pPOX BeLULeCTBOM, CMOCOOHBIM MCIYCKaThb BCHBIIKY cBerta (CLHH-
TH/JISIIMIO), KOTNla CKBO3b HEro HPOXOAMT 3JEeKTDHYECKH saps-
’KeHHas yactuua. Kakayio Takyio BCIBILIKY PerMCTPHpOBa/u o-
TO3JIEMEHTHI.

SKCMepHMEHT MPOXoAua TakK. Kak TO/IbKO NMPOTOH, KOTOPOMY
BbInaja KpaiHe pejkas cyApba BCTPETUTbCA C aHTHHEHTPHHO,
npespaulascs B HeHTPOH W MO3WTPOH, MOCJAENHHH AaBas BCMbILI-
Ky W perucrpupoBascs ¢oTossemeHramu. Hepes Hekotopoe Bpe-
Ms HeHTPOH 3aMeAJA/CAd H, KONAa OH CTaHOBHJ/ICA COBCeM Mel-
JIEHHBIM, 3aXBaThlBaJcsl ONHHM H3 silep aTOMOB BelllecTBa cyeT-
ynka. [lpu atom poxjajuch KBaHTH 3/J6KTPOMArHMTHOTO H3JYy-
YeHHUsd, KOTOpble PErHCTPHPOBANHCh B TOM XKe CLUUHTHIJIATOPE.
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Taxkum o6pasom, xaxaoe B3aMMOLEHCTBHE AHTHHEHTPHHO ¢
NPOTOHOM BJIEKJO 3a co6oii nBe BenblmKH csera. OfHa U3 HUX
¢duKcUpOBaJach cpasy e, a Apyras — C HEKOTOPOH 3adepiKKOH.

OnpiT 6b11 HeOObYakino TpyAHBIM. J[0CTATOYHO €Ka3aTb, YTO
o0beM CIHHTH/UIATOpPA NDWUMEPHO B ThICAYY pa3 NpeBbllian
OObIYHBIA 00beM MONOOHBIX YCTPOMCTB, HCMOJNb3YyeMBIX B HCCJIe-
JOBaTeNbCKHX paboTaXx Mo AaepHoH ¢usuke. ATo GHIIO BEI3BAHO
TéM, YTO 6J1arojapsl «MHEGPTHOCTH» aHTHHEHTPUHO MEHbLIHH 00b-
em npubopa npuBesa Obl K OUEHb HE3HAUMTENbHOMY UHCJY DPeri-
CTPUPYEMBIX COOBITUH.

IMoarotoBka u BHIMOJHEHHE 3TOr0 YHHKAJIBHOIO 3IKCIMEpHUMEH-
Ta norpeboBanay 6oJee MATH JET.

Tak HeiinpuHo G0, HakoHel, noiimaHo. OHo 3aHuMmaer cefl-
yac NpOYHOEe MECTO B CeMbe 3JeMeHTapHLIX YaCTHIL.

Ot Bcex ApPYrUX 3/JeMEHTapHBIX YaCTUL[ HEUTPHHO OTJIHYAETCS
ype3BbIYaiHO cJaGblM B3aUMOIEHCTBHEM C HUMH. DTO OGBACHSET
M aCTPOHOMHYECKYIO MPOHUKAWILYI0 CNOCOOHOCTL HelTpuHo. Ta-
Koe cl1aboe B3aUMOJEHCTBHE MOI'YT MCIOBITBIBATH W BCe  ApPYrue
sJeMeHTapHbie yacTuibl. OmHako moc/ienHHe, KpoMe cJaaGhIxX
B3aUMOIEHCTBHH, HCHOBITHIBAIOT ¥ HHBle, HecpaBHHUMO G6oJee
CHUTbHBIE, TaK YTO MX HpOHMKAMOLLAas arnocoGHOCTb M3Mepsencs,
CKaXKeM, TOIbKO AeCATKaMH CaHTHUMETPOB uyryna.

HeiiTpuHo yHHKanbHO TEM, YTO y HEro TOJBKO cjiaGoe B3au-
MoAeHCTBHe, YUCTEHILIHM MpPE@LCTaBUTENEM KOTOPOTO OHO fB-
JseTCH.

PASHBIE
_ THIbI
B3AMMOQEICTBH

Bo B3aumogmefcTBHSX MeXAY TelaMH IpPOSBJSIOTCS pasHble
no cBoeit npupode cuibl. Ho riy6oxo pasnnuyamouxcsi B NPHH-
LUHIe THIIOB B3aHMOJEHCTBHS OueHb MaJo. Ecliy He CUHTATh TSHArO-
TEHUSsI, KOTOPOE MTPaeT CYLIECTBEHHYIO POJIb TOJBKO B NMPHUCYTCT-
BUH OTPOMHBIX Macc, TO M3BECTHHl JHIIb TPH BUAA B3auMOAeHCT-
BUII: CHJIbHBIE, JIeKTPOMArHHTHBEIE U Clabble.

OJeKTpOMAarHHTHEIE B3aMMOJEHCTBUS BCeM 3HaKOMBI. Buaro-
Jdaps UM IBHXKYIUHHACT HEDAaBHOMEDHO 3JIEKTPHUYECKHH 3apsn
(ckaxkeMm, 3J€KTPOH B aTOMe) HCIYCKaeT 3JeKTPOMAaTHUTHBIE
BOJIHBI (Hanmpumep, BuAMUMBIH cBeT). C 3TUM KJaaccoM B3aHMO-
IelCcTBHH cBA3aHbl BCe XUMHUeCKHe NPOLEeCChl, a TakkKe BCe MO-
JIeKYJISIpHble SIBIEHHS — MOBEPXHOCTHOE HATSXKEHHE, KaNuJJsip-
HOCTb, aACcOpOIHs, TeKyuecTb. DNESKDPOMArdUTHbIe B3aHMOLEHCT-
BUSA, TEOpHs KOTOPbIX OJjecTslile MOATBEPKIAAETCS OMBITOM, IVIY-
G0KO CBfI3aHBI ¢ 3JEKTPHYECKHM 3apPSI0M 3JEMEHTaPHBIX YaCTHIL.

CuibHble B3aMMOAEHCTBUSI CTadd M3BECTHBI TOJBKO MOCJE
PacKpHITHS BHYTPEHHEH CTPYKTYPhl atomHoro sapa. B 1932 r.
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6bl10 06GHapYXkKEHO, YTO SIAPO COCTOHT H3 HYK/IOHOB — HEHTPOHOB
M OpoTOHOB. VMIMeHHO cH/bHBlEe B3aUMOJAEHCTBHS COELHHSIOT HYK-
JIOHBl B SiApe — OHM OTBeYaloT 3a sAepHbIe CHJIB, KOTOphle B
OTVIYHE OT 3JIEKTPOMALHUTHBIX XaPaKTEePH3YIOTCH OYEHb MaJbiM
pannycom pmefictBusi (okosmo 1013, T. e. onHOM AECATHTPHIIHOH-
HOH NOJIM caHTUMerpa) W GOJbIIOH MHTeHCHBHOCTbIO. Kpome TO-
ro, CHJbHble B3aHMOJEHCTBUS MOABJSAIOTCA MPH CTOJNKHOBEHHAX
YacTHL, BLICOKHX JHEpPTHH € YydyacTHeM [HMOHOB M CTPaHHBIX
qacTull.

MurencuBnocTs B3auMOAeACTBUH yI00HO OLlEHUBATH 1O JJIHHE
cBoOOAHOrC npoGera yacTHL, B HEKOTOPOM BeIleCTBE, T. €. IO
cpenHeH BequuyHe MYTH, KOTOPLIA 4aCTHIIA MOXKET NPOATH B 3TOM
BelllecTBE 10 Pa3pyIUaoILero /M CHJAbHO OTKJIOHAMIOLIEro coyna-
penust. Slcuo, yto uem O6oJbllle AJHHA CBOGOJHOro npobera, TeM
MEHbllIe HHTeHCUBHOCTb B3aMMOJEHCTBHS.

Ecau paccMaTpuBaTh 4acTHIl OU€Hb BBICOKOH 3HEPTHH, TO
coynapenusi, oGyICJIOBIGHHbIe CHABHLIMU B3aUMOJEHCTBUAMH, Xa-
pakTepu3yloTcs AJNMHOA CBOOOAHOro npobera 4acTHil, COOTBETCT-
BYIOILEH [0 MOPSALKY BEJHYUHBl JeCTKAM CaHTHMETPOB B MeIH
HJIH 2KeJsese.

HMuaye oGCTOHT Aeno NpH caabbix B3auMogeHCTBHsAX. JlauHa
cBOOOAHOTO NnpobGera HEHTPUHO B MJOTHOM BeELIECTBE H3MepseTcs
B aCTPOHOMHYECKHX ©IMHHMIAX. DTO YKasblBaeT Ha YAHUBHUTENbHO
MaJyl0 UHTEHCHBHOCTB CJa0bIX B3auMoOneHCTBHIA.

Jlro6oit mpouecc B3auMOZEHCTBUS 3JeMEHTAPHBIX YaCTHI Xa-
PaKTEepPH3YeTCA HEKOTODHIM BDEMEHEM, ONpeAeNsIOlUM ero Cpea-
HIOIO ITPOJOJIXKHTeNbHOCTD. [Tponeccel, BrI3BaHHbIe C/1a0LIMH B3aH-
MOJeHCTBUAMH, YACTO Ha3blBAIOT MENJEHHBIMH, TaK Kak BpeMs
JJISt HAX OTHOCHTEJ/BHO BEJIHKO.

Uuraresb, IpaBaa, MOXKET yIUBUTLCA TOMY, UTO SIBJIEHHE, IPO-
nexopsllee, ckaxeM, 3a 1076 (ogHy MUINHOHHYIO ACJIO) CEKyH-
Ibl, Kaaccupuuupyercsa Kak mMenneHHoe. Takoe BpeMsl XKH3HU Xa-
pakTepHO, HanpuMep, AJd pacnaja MIOOHA, BbI3BAHHOI'O CJAalhI-
mu B3auMogeiicrBusiMu. Ho Bce nosnaercs B cpaBHeHuH. B mupe
3/IeMeHTapHbIX YaCTHIl TAKOH MPOMEKYTOK BPEMEHH AEHCTBUTENb-
HO BeCbMa NpCAOJIKHTeNeH. EcTecTBeHHOH enMHHLEH IJUHH B
MHKpoMupe cayxHT 10713 cu — panuyc neHCTBHS s/lepHBIX CHJI.
A tax Kak sneMeHTapHble YACTHIBI BHICOKON 3HEPTHH HMEIOT cKO-
pocTb, OJH3KYI0 K cKopocTu cBera (mopsaka 10'° cam/cek), To
HOpMaJIbHBIH MacluTaG BpeMeHH AJst HHX cocTaBHT 10-2 cek.

310 3HauuTt, yto Bpems 106 cex mas vacThu ropasio Gosee
OPOJNOMKUTEIbHO, UeM A/ Hac BeCb [EPHOJ  CYIlecTBOBaHUSA
UINH Ta 3emJe.
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JEACTBHTENDHO U
HEWTPHHO
HEATPANLHO?

YpaHoBble PEaKTGPBl NOMOINIM BHISICHHThH ellle OJAHY BaXKHYIO
XapaKTePUCTHKY HEHTPHHO, a HMeHHO — CyLIeCcTBOBAHHE Yy HEro
Heirpunuoro 3apsiza. Ho pasee nelirpanbpHass uacTHIla MOXKeT
06aan2aTh 3apanoM?

UsBecTHO, YTO B NMPHPOJE HMeeTcs OYeHb KpacuBasg CHMMET:
pusi, KoTopasi B NOC/JeAHHe HECKOJbKO JeT Gblia CKOHYATEIbHO
noATBepKIeHa pANOM (yHAaMeHTaJbHbLIX OmbIToB. CHMMeTpHUs
3Ta COCTOMUT B TOM, YTO KaxI0H 4acTHLle COOTBETCTBYeT MIBOH-
HUK — aliTHYacTHLa, uMeloulas VacCy, OAHHAKOBYIO C YaCTHILEH,
a BCe 3aps/Jbl MPOTHBOMO/IOKHOIO 3HAKA.

3apsjg — 370 J106asi BHYTPEHHAS XapaKTepHCTHKA YacTHILH,
KOTOpO# mpHUMUChIBaeTcs 3HaK: JHOO NMOJOXKHTe/IBHBIH, THG0 Hel-
Tpabiblil, Ju60 oTpHUaTeabHbifl. JlloboMy Bany 3apsina ob6s3a-
TeNbHO CBOMCTBEHHBI HEYHHUTOXKAEMOCTb H AHUCKPETHOCTH (T. €.
OHU MOTYT [PHHHMATb TOJbKO BIOJHE ONpefeNeHHble M Bhlje-
NeHHbIe 3HAYEHHUS).

SIcHo, YTO 3JeKTpUYecKH 3apsKeHHas yacTHIlA, CKaxeM, OT-
pUIATeJbHBIH 3JeKTPOH, OyLeT OTJNHYaTbhCs OT CBOeH aHTHYACTH-
bl — NOJIOKUTENbHOTO 3JMeKTpoHa. Ho u snekrTpuueckn Heil-
TpaJbHas YacTuua, T. €. YacTula, He HMelollas 3JeKTPHYECKOro
3apsina, MOXET OT/IMYaThbCs OT CBOoeH aHTHyacTHlbl. KoHeuHo,
ecJIH BCE 3apsiiibl JaHHOH YaCTHIIBI PaBHBI HYJ/IO, TO OHA TOXKMAECT~
BEHHA CO CBOel aHTHYacTHLeH; OHa B 3TOM cjayiae UCTHHHO Hei-
TpaJjbHa.

A xak ofcrTosiT Aena ¢ HeHTPpuHO? Ml yXKe 3HaeM, 4TO OHO
3/eKTpuuecky HelTpanbHo. Ho aBaseTcs /M HEATPUHO HCTHHHO
HeliTpaabHbIM? OTnvyaeTcs M HeHTPUKEO OT aHTHHEHTPUHO?
V1 BOT ONBITHI C PEAKTOPOM JaJH CAEAYIOUIHH OTBET: 1a, HeATpH-
HO M AHTHHEATPHHO — pa3Hble yacTulbl., HeHATpUHO He HMCTHHHO
HedTpa/bHO; OHO MMEeT HE3JIeKTPHYECKUH 3apsAl — TaK HasbiBae-
MbIi HEHTPUHHBIH 3apsiA.

Ho nmpexne uem paccka3aTb O TOM, KaK 3TO GbLIO MOKa3aHO,
MHe MpeICTOHT elle BhITIOJIHHTh OO€IlaHHe H PAaCKPHITh CMBIC
3Hayka ~HaJl v, CHMBOJIOM HeHTDHHO.

Kaxk yxe oTMeuasnoch, v 03HayaeT aHTHHeHTpuHO. Tax nasBa-
JH «HEYNOBUMYIO» YaCTHIy, KOTOPas BOSHMKaeT Mpu pacnaje
HeHTpoHa.

[Toyemy ke aHTHHEHTPUHO, a He HEHTPHUHO?

DTo HasBaHHe BLIGPAHO COBEPIUEHHO [POM3BOJBLHO H TOJBKO
pagu ynoGerBa. Taxue yCJOBHOCTH B (H3MKe BCTpPEYyalOTCs He-
penko. Hanpumep, HHuero He u3MeHHIOCh Gbl, eci¥ Ob B OAMH
NPEKPACHBIH JeHb Mbl PEIlHJH CYMTAThb QJEKTPUUECKHH 3apsia
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3JIeKTPOHA MOJI0KHTebHEIM. KoHeuHo, aBTOMaTHueCKH 3apsa y
AHTHOJIEKTPOHA cTaa Obl OTPULATENbHBIM.

Hrak, Mbl HasblBaeM aHTHHEHTPHHO Ty YacTHIly, KOTopas HC-
nyckaercst IpH B-pacnane COBMECTHO C OTPHULATENbHBIM 3JEKTPO-
HOM (xorga He{TpPOH mpespaitaercs B nporoH). Ho naBxo us3-
BeCTeH M APYroil mpomecc, uMeHyeMblil f+-pacnamom, KOrla mpo-
TOH BHYTDH sApa CaMONPOU3BOJBHO MNpeBpallaeTcss B HEHTPOH,
MO3UTPOH H «HEWIOBHMYIO 4acTHIy». TOrZa MMEHHO 3Ty YacTHILY
Mbl JOJIKHbl Ha3BaTb HEUTPUHO.

OnHako NMOKa COBEpLIEHHO He SICHO, OTPaxKaloT JIM 3TH IBa
Ha3BaHHUA PeasbHYIO CYTh Bellled WU PAa3/IHyHe MEXAYy HUMH YHC-
ro popmanpHoe. MHaue roBops, HaM Hano BBHIACHUTH, OTIHYAIOTCA
JU N0 KaKHM-TO XapaKTepPHUCTHKAM HETPHHO OT aHTHHEHTPUHO.

Mbl Bupenu, 4To aHTHHEHTPHHO C NMPOTOHOM MOXKET AaTh IIO-
3UTPOH U HEHTPOH. AHAJIOPMYHO 3TOMY CTOJNKHOBEHHMe HEHATPHHO
C HelTpPOHOM MoOXKer NaTb 3JEeKTPOH M MpOTOH (MO0 mOCHefHAd
peakuusi BbI3BaHa TeM Ke CaMbIM B3auMOJEHCTBHEM, YTO H Ipe-
AblAylas) .

Ho npyroe geno, ecnua Mbl pacCMOTPHM peakiuu:

v+p - ntet uvtn- pte.

OGe 3™ peaxuUuu MNOJYyYeHbl H3 ABYX MNpPEIBIAYLIHX NyTEM
3aMeHbl HEHTDPHHO Ha aHTHHEHTPHHO M HaobopoT. Eciu pasnu-
ype MeXJy HeHTPHHO M aHTHHEHTPHHO 4HCTO (opMaJjbHOe, ecau
OHO CYLIeCTBYeT JHLIb B 3alHCH, TO, KOHEUHO, BO3MOXKHBI 06e
peaxuuu. Ecnu Xe 3To pas3iuuue peajbHoe, T. €. OTPaKaeT pas-
JiHune BHYTPEHHHX CBOMCTB THX YacTHI, TO 3TH peaKUHH HeBO3-
MOZXKHBI.

Hrak, pnasa npoBepku Bompoca o pasjMYHH HEHTPHHO U aHTH-
HEHTPHHO MOXKHO HCMOJb30BAaTb OAHY H3 MOCJHGNHHX peakIHui.
[MockosbKy MBI He HMeeM HHTEHCHBHBIX HCTOUHUKOB HEHTDHHO,
HO y HaC ecTb 3aTO MCTOUHHKH aHTHHEHTDPHHO — ypaHOBble peak-
TOpHl, TO YAOOHO HCCJENOBATb BTOPYIO H3 IPUBENEHHHIX BHIlIe
peakuuii. [IpaBaa, BellecTsa, COCTOALLETO H3 OJHHUX TOJNbKO Hel-
TpoHOB, He cymectByeT. Ho sTo He npuHmunuanabHelit Bompoc.
Mo:KHO H3yYHTb DeaKIUHI0O Ha HeHTPoHaX, HaXOAALIUXCS BHYTpH
atomHoro anpa. OcoGenHo ymoGHBIM oKasajoch snpo Cl%7,

OTOoT KpaliHe TPYAHBIH ONBIT GBI 3aKOHYEH HeNaBHO. BbuIO
HaHJeHo, YTO Ipouece

VHCIT ~ AF e

He oCyllecTBJseTcs. 3HAYUT, B CaMOM jefe HEHTPUHO H aHTH-
HEHTPHHO — pa3Hble YaCTUIbl, UMeIOLHe MPOTHBONOJOXKHbEIE 3Ha-
KH HEKOero Hes/JeKTPHYeCKOr'o, HeATPHHHOro 3apspa.

KaxkoBa mpupona storo sapsiga?

C Tex mop Kak Oblla BbIABHHYTA THIOTE3a O HEHTPHHO, He
OblJIO COMHEHHS! B TOM, YTO HEHTPHHO NOJIKHBI HMETb CIIHH, T. €.
ABJATBCA BPallalolUMUCA obbekTaMu (B KBAHTOBO-MeXaHHYe-
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CKOM oMbicsie). MOKHO 6blJIO0 OXKHIAATh, UTO B COCTABE MydyKa HeH-
TPUHO IIOTOBHHA YaCTHL, HMEET NPaBoe BpaLleHHE M0 OTHOIIEHHIO
K HalpaBJeHWIO JBHXKEHHS, a Apynas MOJOBMHA — JeBoe. ITO
c/le0Bao u3 Quauyeckoro 3akoxa, kotopbiii go 1957 r. cunrau-
¢l HEOCHOPHMBbIM,— 3aKOHA COXpaHeHHs1 ueTHocTd. B coorTBercT-
BUH C HMM BO BCeX (PH3HMUECKHX SIBJEHUSX HOJKHA HMETb MECTO
cTporas npaso-JeBas (3epKajbHasi) CUMMETPHs, Tak YTO B NpH-
pole He HOJXKHBI MPOHCXOJUTb SABJEHHs, B KOTOPHIX paBoe Ipe-
o6Janaer Haj JeBbIM U Ha00OpOT.

B namewm ciyuae 3aKOH COXDaH@HHSI YETHOCTH 3alpellaer HC-
MycKaHue, KaK TNOBODPAT (H3UKH, MPOAOJNLHO IOJsIPH30BAHHBIX
HEeHTPHHO, T. e. HEHTPHUHO, HMEIOIIHX, CKaXKeM, MpPEHMYILecTBeH-
HO JIeBOe BpallleHHe [0 OTHOIUEHHIO K HaNpaBJEHHIO ABUXKEHHA.

Kpome toro, no 1957 r. gymanu, 4To CyllecTByeT W Apyras
CUMMerpHsa — 3apsAnoBas, 671arofaaps KoTopoit Jioboe dpusuueckoe
sIBJIeHHe GCTaeTcs HHBAPHAHTHBIM (T. €. OMHCbIBAeTCs OLHHUM H
TeM JKe MaTeMaTHUeCKHMM 3aKOHOM), ecJH KaXAYl yacTHIy 3a-
MeHHTb ee aHTHYacTHLeH. Takas CHMMeTpusl He [O3BOJSET HEH-
TPUHO HMETb TOJBKO JIeBO€ BpallleHUe, a aHTHHEHTPHHO — TOJIbKO
npasoe.

Opnako B 1957 r. amepuxaHckue GU3MKH KHUTAHCKOrO MpOHC-
xoxpenus: Jlu JI3yH-nao u SIHr DKeHb-HHH BBIABHHYJIU THIOTE-
3y, YTO NPH caabblX B3aUMONEHCTBHUSAX 3TH JABa 3aKOHA CHMMeT-
pHHU He MMeIOT MecTa. B MHOrouuc/eHHBIX 3KCnepuMeHTax OOHA-
DPYXKHUJIUCh SBJEHHUSI, B KOTOPBIX 3TH 3aKOHBI SIBHO HapyllaioTcd,
HO ob6sizaTesbHO 00a cpasy.

Cosenckuil ¢usuk, naypear Jlenunckoidi n HoGenesckoit npe-
muit akagemux JI. I. Jlangay mokasas, yTo B NpHpOAe CYLLECT-
ever GoJsiee ryyl6okas CHMMETPHs, KOTOPYIO OH Ha3BaJ KOMOUHM-
poBaHHOH uHBepcueil. IIpefsoKeHHBII UM HOBBI 3aKOH YTBEPXK-
Jaer, 4TO J1060e SIBJIGHHE OCTaeTcsl MHBAaPHAHTHBIM, €CJAH OJHO-
BpeMEeHHO IpaBOe 3aMEHUTb Ha JieBoe, a KaxKJylo YacTHLY 3aMe-
HHTb ee aHTHYACTHIIEH.

C TOUKHM 3peHHs HOBOTO 3aKOHA, HEHTPHHHBIA NYy4YOK HMeeT
mpaBo OBITH MOJHOCTBIO Mosgpu3oBaHlbIM. KpoMe Toro, ecau
HEHTPUHO BpalllaeTcsi ClpaBa HaJeBO, TO aHTHHEHTPUHO IOJIKHO
BpalllaThCsl CJIeBa HANMpaBo M0 OTHOLIEHHIO K HANPaBJEHHIO CBOE-
ro aBuxKenus. Takast BO3MOXKHOCTb U MPELYCMaTPHBAETCS TEOpHU-
el npomosbHoro nefimpuuo A. Canama, JI. Jlanpay, JIu u Slura,
COMVIaCHO KOTOPOH 3TH YaCTHUBI AOJIKHBEI ObITb IOJHOCTBIO MOJIf-
pu3oBaHBl. BMmecre ¢ TeM, M0 3TOH TEOPHH, HEHTPUHO 06sS3aHbI
HMeTb Maccy, CTPOrO PaBHYIO HYJIIO, a 3HAUHUT, B COOTBETCTBHU C
TeOpHell OTHOCHTENbHOCTH, CKOPOCTb HX BCeIIa paBHa CKOPOCTH
cBeTa.

Bce sty mpenckasaHus TEOPHHM HblHE [ONTBepPKAAIOTCI B
onbiTax. JlokazaHo, YTO HEHTPUHO BpallaeTcss CnpaBa HajleBO
(ecaim cMoTmperb Mo xony ero ABHKenus). MasecTHo, uto cTemeHb
noJisipusauyuy HefATPUHO H aHTHHEHTPHHO odeHb BhIcoKa. IIpaBna,
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He J0Ka3aHo elle YKCIePUMEHTAIbHO, MOJHOCTBIO JIM HOJADPHU30-
BaHbl HEYJOBUMbIE UACTUILBl, KAK 3T0r0 TPebyeT Teopus MPOROJb-
HOrO HEUTPUHO, H TOWHO JIM DaBHA HYJI0 X Macca.

TakuMm 06pa3oM, MOXKHO 3aK/JIIOUYUTb, YTO HEHTPUHO M aHTHU-
HEATPHHO OTJIHYAIOTCS APYr OT HPYra TEM, YTO HMEIOT pa3Hoe Ha-
npaBJleHHe «CIHPAJIbHOCTHY, IPAYEM HEHTPHHO HAaNOMHHAaeT BUHT
c JeBOi pe3bboH, a aHTHHedATpuHO — c npasoil. Ho 3pnecs Bo3s-
HUKaeT €eCTECTBEHHBI BONPOC: CBENETCs JH K 3TOMY CYUWIHOCTb
HEATPUHHOrO 3apana? MHbIMH CI0BaMH, ABJASETCS JU Da3HOe Ha-
NpaBjieHHe CHMPAJbHOCTH HEHTMPUHO M AHTHHEHTPHHO eLHHCTBEH-
HOW pa3HULeH MeX.Iy 3THMH YacTHIAMH?

Ewe cpaBHUTENBHO HENAaBHO GOJBIIHHCTBO (DU3UKOB, s AY-
Malo, naju Obl MOJOXKHTENbHBI OTBET Ha 3TOT Bompoc. OxHako
BBIIOJIHEHHBIH BaXKHBEI]l OMBIT, O KOTOPOM peub MOHAET AaJjiblic,
NOKa3blBaeT, YTo BONPOC O MPHPOJe HEATPHHHOrO 3apsja He Ta-
KOH NIPOCTOH.

HEWTPUHO
BbiCOKUX
3HEPT Ui

To, o yem roBopusoch A0 CHX MOP,— 3TO Npoultoe (HUIHKU
Hefitpuno. Celiuac 51 ckaXy o 3amayax (pU3UKH HEHTPHHO, KOTO-
pble ellle He pellleHbl HJIH PELIAIOTCS B HacToslLlee BpeMd.

HccnenoBanus HeliTpuHO GypHO pa3BUBAIOTCH, OCOOSHHO B
CBSI3M C CO3JaHHEM COBETCKMMHM W MHOCTPAHHBIMU (PH3UKaMH HO-
BOH 06/1acTH (PU3WKH 37AeMEHTapHBIX 4aCTHI — (PU3HKU HEHTPHIIO
BBICOKHX 3HEDTHUIL.

Hefitpuno, nenyckaeMble pagd0aKTUBHEIMH siIPAMH YPaHOBbLIX
PeakTopOB, HMEIOT 3HEPTHIO, NC NOPSIAKY BeJHYMHBI PaBHYIO Xa-
PaKTePHOH SILEpPHOH 3HEPDHH, T. €. HeCKOJIbKO MHJJIHOHOB 3JIeK-
TPOH-BOJBT. DTa 3HEPTH B MHUJIJIMOH Pa3 IPeBHIIIAET 5HEPTHI0
3JIeKTPOHOB B aToMe. Ho ceffuac, Korga umeloTcs MalUMHBI, YcC-
KOpAIOIIMe YaCTHLbl A0 [eCATKOB MHJJIHADAOB 3JEKTPOH-BOJBT,
peakTophl paccMaTpHUBAIOTCS, KaK HCTOUHMKM HEHTPHHO HU3KOH
SHEPTHH.

Jas du3HKH HEHTPHHO BLICOKUX JHEPIUH XapaKTePHO TO, YTO
B 3TOH 00JIaCTH HAyKU HCCJAELYIOTCS IMIaBHBIM 06pa3oM HeHTpHHO
NUOHHOH MPHUPOABI, T. €. HEHTpPHHO, POXKAAWOUIHECS NPH pacraie
MHOHA.

Kak MOXKHO NOJY4YHTH NY4OK HEHTPHHO MHOHHOH IPUPOABI?

ITpencraBeTe cebe coBpeMeHHBIH YCKOpHTeNb, AAIOLIMEA Mpo-
10HBI C 3Hepruefl B JECATKH MHJJIHAPAOB 3JEKTDOH-BOJBLT (Ta-
KOH, Kak AyOHeHCKHiI cHHXPO(pa3oTpoH OOBLETHHEHHOro HHCTH-
TyTa ANEePHBIX HCCASNOBAHMHA MM aMepPUKaHCKHA OpyKxelBeH-
CKMH yckopuTeap). Korsa npoToHsl momagaloT Ha MHUIleHb (CKa-
XKeM, aJIOMHHHEBYIO MJIACTHHKY TOJNLIHHON B HECKOJBbKO CaHTH-
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METPOB), POKAAKTCSA NMHOHB. DTU NHOHBI pacnajzalTcs Ha JeTy
(cpemHuii myTh HX 0O pacmajna B BakyyMe HM3MepseTcs AecATKa-
mu merpoB). Ilpu 3TOoM 06pasyercss HeHTDPHHO COIVIACHO CXeMe:

T putv,

1 BOT MMEHHO MyYKH HEHTPUHO NHMOHHON IPHUPOABI HCIOJb-
3yI0TCsl B HacTosdllee BpeMs B KpyNmHeHIIux jgabopaTopUSX MUpa.
Maciura6 onblToB notpsicawowl. is ux BhIOJHeHHs HeoO6XOnaH-
MBI YOKODHT@IHM C MarHHUTaMH, BeC KOTOPBIX MpeBbIlIaeT AeCATKH
THICSY TOHH, a caM AETEeKTOp HeHATPHHO BECHT AECATKH TOHH.

KakoBel rviaBHble Mpo6JeMbl (H3UKM HEHTPHHO BBICOKHX
sHepruii? CoBpeMeHHAsl KOJHYECTBEHHAS TEOPHS ICl1abbix B3aHMO-
neficTBui, cosnannas HenaBHo Puuapnom ®esinmanom u Mappeem
Fenn-Mannom na ocuoBe upelt Pepmu, Jlu u dura, Jlaupay u
Canama, yHuBepcasibHa. DTO 03HayaeT, UTO MOBENEHHe BCEX APY-
CUX YACTHIl NMpH CNaGblXx B3aUMONEHCTBHSX, MO CYLIECTBY, OJH-
HAKOBO C NOBeJEeHHeM HeHTPHHO.

Corntacuo Tteopun Definmana u Tenn-Manna, ¢pusuyeckue
fIpollecchl, CESI3aHHBle CO c/aabblM B3aMMOJEHCTBUEM, B 06JacTH
MaJlofl dHepruu MOXKHO pacCuHTaTh AOBOJbHO xopowo. Ho mpu
GONBIINX 3HEPTUAX MOSABJAAIOTCS (GyHIaMeHTaJbHble TPYIHOCTH.
Cama Teopusi mpencKasblBaeT, 4TO cJAaGoOCTb B3aUMOMeEHCTBHSA
HeATPHHO OTHOCHTEJNbHO yMEHBIIAeTCsl, Korja 3SHeprusi HeHTPHHO
yBeJHYHBAETCH.

Ecau sto yBe/nnueHHe MHTEHCHBHOCTH B3aMMOJNEHCTBHS HeM-
TPHHO C BO3paCTaHHEM 3HEPTHH NpPOAOJKaeTcs, TO NpH (aHTac-
THYeCKH BbICOKOH 3Hepruu B 300 MJAPA. 98 MB!I CTOJKHYJHCH Obl
¢ abCypAHBIM pE3WIbTAaTOM: BepOSITHOCTb HEKOTODHIX COOBITHI
fpeBbllliaza Obl €IMHHUIY, a Mbl 3HaeM, YTO BEPOSITHOCTb MO ee
MpUpOje Bcerja MeHee eIMHMIBI WJIH paBHa eH. DTo o3Hauaer,
yro npu sHepruu meHblle 300 MJpA. 38 yBe/1MUEHHe MHTEHCHBHO-
CTH B3aUMOJAEHCTBHS JOJIKHO NPEeKPaTHThCH.

Ho cpasy BO3HHKAIOT c/eAyIOlHe BOMPOCHL.

Byner snu yBelHYeHHe HHTEHCHBHOCTH B3aUMOJEHCTBHS Hpe-
wpamaTocsi B6au3u 300 MJpH. 96 MM NPH CYLIECTBEHHO MEHb-
el sHepruH? ITOT BONPOC MOXKHO IMOCTAaBUTh M MO-IAPYroMy:
cTaHer Ju caaGoe B3aUMOAEHCTBHE CHJIBHBIM NPH OUYGHb BbLICOKOH
SHEPTUH HJIU HET?

Bropoit Bonpoc: Kakoff MeXaHH3M OTBeYaeT 3a NpeKpalleHHe
pocTa KHTEHCHBHOCTH B3aUMOAEHCTBHA?

OnpeneneHHbIX OTBETOB Ha 3TH BONPOCH (PH3HKH I10KA HE MO-
ryT nath. CaMblii MPOCTOH TEOPETHYECKUI OTBET (mpaBaa, He
06513aTeJIbHO PAaBUJAbHBIN) COCTOMT B NPEANONOXKEHHH, YTO CJa-
Oble B3aUMOJEHCTBHA YETHIPEX YacTHUl (HampuMep, HeHTpOHa,
[IPOTOHA, HJEKTPOHA U HeHTPHHO NpH fB-pacnage) uMelT, Tak
€Ka3aTh, BTOPUUHBIA XapaKTep: OHH KaK GYATO 0GYWIOBJIEHBI I'H-
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noreruyeckoll yacruueil B (¢du3uKH Ha3klBalOr ee MPOMEKYTCU-
HbIM 0O30HOM, & IoYyeMy, 1 He CTaHy OOBfACHATH), KoTopasl fB-
JsieTCd HocuTeseM caabblX B3auMoaeHcTBHi. ITpuBoTnMblE 3H€CH
cxembl (puc. 1) mpexcraBasioT
COOTBETCTBEHHO f-pacmapn He#-
TpOHa NpH ABYX TMpeAroJoxe-
HUAX:

n s e _ a) 6e3 npoMexyTouHOro 60-
s 30Ha, T. €. KOrJa Mpolecc B3au-

\‘V MOJAEHCTBHS  4YeThIpeX  YaCTHLL

~ [MepBUYHLIN (MM, KAK TOBOPAT,
JIOKaJIbHBIN) ;

6) Korma  B3auMOAeHCTBHE
yeThbIpex YacTHUIL BTOPHYHO H OCY-
ILIeCTBASETCS  MPOMEXYTOYHBIM
6030HOM.

B OxasbIBaeTcst, YTO BO BTOPOM
clydae yBeluyeHHE UHTEHCHBHO-
e, N7 CTH B3aUMOJEHCTBHS C POCTOM

¥ *a SHEPTHH YAaCTHI[L €CTECTBEHHBIM

4 o6pa3oM mpekpalaercss mpu OT-
HOCHTEJBbHO HEeGOJbLIOH 3HEPTHH.

Puc. 1. Cxembl pacmaja HeiiTpoHa: Taxum o6pasom, cyulecTso-

BBepXy — IPH  TIpexmoJoXenu:d  BaHHE YacTHUB B momoraer no-

JIOKaﬂb‘HODO B3aUMOAENHCTBUA HATH pr,llelﬁ TeOpeTquCKHﬁ

““T:g‘(;m}z;?gzﬂ;; Somoaa M pompoc. B Hacrosiee Bpema B

pasHBIX J1abopaTopHUsaX mpennpu-

HUMAIOTCS NMONBITKH HabJoxaTh
3Ty YaCTHLY NPH NOMOILY NYYKOB HEHTPHHO BEICOKOH 3SHEPruH.
OnbiTel NMOKa Jaju OTpHliaTesbHbIl pedysnbrar. Yactuuy B He
Ha6JIofany, a oHa Morya Obl GbiTh 3aPerMCTPUPOBAHA B SKCHEPH-
MeHTaXx, ec/ii Gbl Macca ee He npesblnana 2/m,, rae f,-— IpoTOoH-
Hasa Macca. 3HauuT, 160 yacTuia B He cyLiecTByer, 60 ee mac-
ca mo/mxHa ObTh Goablie 2m,. OnbiThl npopoaxawtesd. C apyroi
CTOPOHBI, CJ@LYyeT 3aMeTHTb, YTO HECKOJBKO JeT Ha3aj CYLIecT-
BOBaHHE 3TOH I'MIOTETHYECKOH 3apsKeHHOH 4acTHUB Kak GyiaTo
CO31aJI0 ONpefeseHHbie TPYIHOCTH.

Iles0 B TOM, u4TO Ha OCHOBAHHUHM ee CYLLOCTBOBAHHA (HUIUKH
npefcKasany psja NpoleccoB, KOTOpPble B JeHCTBHUTENBHOCTH He
npoucxonar. IIpaBna, TpysHOCTE DOBOJMBHO 00ILast ¥ He CBsi3aHa
TOJMILKO C CYLLecTBOBaHMeM yacTHUbl B, HO OHAa OCOGEHHO spKO
MPOSTBUTCS, @CAH 3apsXKeHHBIH NpOMexXKYTOYHBIH 6G030H cylect-
ByeT. TUNMYHBIA NpUMep TaKUX HEOCYILECTBUMBIX MPOLECCOB —
paAuauvoOHHBIA Dacmajy MIOOHA, T. e, HCHYCKaHHe MIOOHOM 3JjieK-
TpOHa U (OTOHA:

/

\
\‘o

n
-— - -

ui - ex +Y
B Tteyenue moaroro BpeMeHH q)I/I3I/IKI/I 6e3ycnemﬂo ObITA/JHCh
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06HapyKuTh 3TOT npouecc. UTo Ke 3anpellaeT MIOOHY IpeBpa-
[1aThCsl B 3/J€KTPoH H (oToH? 3Aech CjelyeT BO3BPATUTLCA K
obLeMy NOHSATHUIO O 3apsAAax YacTHl.

BonoMHuM, 4TO NpH pasHbIX NpeBpallleHuAx J1000H 3apaa
COXpaHSIETCS TOYHO TaK Ke, KaK 3JeKTpHueckuil. MMenHo TOT
¢aKT, 4TO HEKOTOpble, Ha MEepBBHIH B3rJIA] BO3MOXKHBIE, NpEBpa-
LIeHHs YacTHIBl HAa CaMOM Jeje He HaOJIOLalOTCs], 3acTaBulI
BBECTH MOHsATHe pasublXx 3apsmoB. Heynnuroxkaemocts 3apsza
(n060ro, a He TOJBKO JEKTPHYECKOr0) 3alpeliaer 3T IIpeBpa-
wenus. Hanpumep, Mbl 3HaeM, YTO HYKJIOHBl — IPOTOHBl W HeH-
TPOHBl — HUKOTJa He pacnajaloTcs TOABKO Ha JerkHe YaCTHIBL
dT10 103BOJSET YTBEPKJAAThb, YTO HYK/JIOH HMEET TaK Ha3blBae-
MblH 6apHOHHBIH 3apsl, a HHKaKasg KOMOHHALHMs JIeDKHX 4aCTHIL
GapHOHHOINO 3apsaa He UMeerT.

Cpa3y BO3HHMKaeT NOJO3PeHHe, YTO MPOLEecCh THIA pacnana
MIOOHA Ha 3JeKTPOH M (OTOH, KOTOpble OXKHUAAJIUCh TEOpeTHYEe-
CKH, HO B AEHCTBUTENbHOCTH He NPOUCXOAAT, 3ampellleHbl 3aKO-
HOM COXpaHEHHSI HEKOTOPOro A0 CHX NOpD HEH3BECTHOTO 3apsna,
CKa)KeM MIOOHHOTO 3apsila, XapaKTepHOro 1J/s MIOOHA, HO He LJId
3JIeKTpoHa. 371eCh CJeiyeT HalOMHHTb, UYTO (DOTOH — HCTUHHO
HefiTrpasnbHas yactuua. OH He MMeeT HUKaKHX 3apsiiOB.

OpnHako uMeercsl OLMH MPOLECC — paclaj MIOOHA, B KOTOPOM
MIOOH H 3JIEKTPOH Y4acCTBYIOT cOBMeCTHO. TaKoil mpoiecc COCTOUT
B HCIIyCKAHUHM MIOOHOM 3JIEKTDOHA COBMECTHO C IBYMS Pa3HBIMH
YaCTUILAMH HHUYTOXKHO MaJjodl MacChl, 0 Y&M CBHETEJbCTBYIOT
IKCOMepUMeHTaJ/bHble HCCAeL0BaHUA (OPMBl CINEKTpa JeKTPOHOB
B 370M npouecce. Ha 3ToM oCHOBaHHM INOJIO AyMaJfH, YTO HpO-
Hecc WAeT Mo cxeMe

pE = et4v4v.

Ho Ttakas cxeMa TpPyAHO cOBMECTHMa C NPEAJOKEHHEM O Cy-
LeCTBOBAHUH MIOOHHOTO 3apsifia, 3allpellaiollero nepexos MoHa

B 9JeKTPOH M ¢oroH. Benp napa vv, mo onpeneNeHHIO YaCTHIIBI
H aHTHYaCTHIBl, He UMeeT HHKAKHUX 3apsaoB, Kak H (OTOH, Tak
YTO B ONHCAHHOH CXeMe MIOOHHBIA 3apsf, €C/IM OH CYLIeCTBYET,
He COXpaHseTCs.

MoKHO NpennoIoKHTb, YTO UMEIOTCS JBa COpTa Hap HeHTpH-
HO-aHTHHEHTPUHO: MIOOHHBle M 3JeKTpoHHble. OHH OTIMMAIOTCSA
IpYyr OT Apyra TeM, YTO Y MIOOHHBIX HeHTPHHO vy (HO He Y
5JI8KTPOHHBIX v,) HMeeTcs MIOOHHBIH 3apsai. Tomma pacman
MIOOHA MOXKeT IIPOUCXOAHTDb 110 cXeMe

uE - et+v,+v

U MIOOHHBIH 3apsii COXpaHsIeTCs, IOCKOJNbKY pasHULla 3apsiioB
MIOOHA M 3JIEKTPOHA KOMIEHCHDYeTCS DasHHILEeHd 3apsifoB HOMycC-
KaeMBEIX «HEYJIOBHMbIX 4aCTHILY.

B nacrosiee BpeMs HeM3BECTHO, BCe JH NpPHUBEJEHHbIE apry-
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MEHTH! NPAaBUJbHBE, HO HMEHHO OHH, IO CYLIECTBY, 3aCTaBHJ/IH CO-
BeTcKoro ¢usuka M. A. MapxoBa M JPYTHX YYeHBIX INpelcKa-
3aTh CYIIeCTBOBAHME ABYX THIOB HEHTDHHO. DTO paspemujo Ol
TPYAHOCTH, CBSI3aHHBIE C OTCYTCTBMEM Mpollecca pacnajga MIOOHA
Ha 3JIeKTPOH M (OTOH H C BO3MOXKHOCTBIO CYIIeCTBOBaHHsA B-yac-
taubl. Ckaxky cpasy, 4TO ONBITH IOKasald Kak pas, uTo B NpH-
pOfle cYLIECTBYIOT ABAa THIA HEATPHHO (CM. HHXKE).

Taxum 06Gpa3oM, BHIABHJINCH B NOC/JAEAHee BpeMs C/AeAYIOLIHE
rnapuble npobyaeMbl (PU3UKH HEHTPUHO BBICOKUX IHEPTUH.

Kak 3aBUCHT HMHTEHCHBHOCTb C/1aboro B3aHMOAEHCTBUS OT
sHepruu? [lepBuuHo su cnaboe B3auMOmeHCTBHe HJHM OHO 0Oyc-
JIOBJIEHO HEKOTOPOIl mpoMexKyTouHoH yactuueil? CyLiecTBYyeT Ji B
fIpUPOZie TOJbKO OfHA Mapa HeATPMHO MM HX ABe napw? Cefiuac
pacckaxy, Kak Ha TPeTuil BOIpoc 9KCNEPHMEHTATOPHl yKe HaJu
HCUepIBbIBAIOLINH OTBET,

IBA

TUNA
HEUTPUHO

CyuiecTBoBaHHe ABYX THUMOB HEHTPHHO 03Hayaso Gbl, UTO HEM-
TPHHO, YYACTBYIOUIME B Pa3HbIX peaklusiXx COBMECTHO C 3JEKTpPO-
HOM (3JEeKTpPOHHble HEeHTPHHO V,), OTJIMYAIOTCA OT HEHTPHHO,
Yy4acTBYIOUIMX B peaKUHsX COBMECTHO C MIOOHOM (MIOOHHBIE
HEHTPUHO vy, ). B uacTHOCTH, HEATPUHO, HOMyCKaeMble B MpoOLec-
ce B-pacnama (v,), OTJIMUAIOTCA OT HeHTPHUHO, HCNyCKaeMbiX B
pacnaie muoHa (v, ) C HCIyckaHueMm Mwoona (puc. 2).

+

i M
Y
ﬂ-*—"ﬂ""‘)}lu
7T .
p e— ¢
ﬂ+——> e++ 7/?

Puc. 2. Cxema pacmapa mnuoxos. IIpo-

IecC C MCONYCKaHHEM  MIOOHOB B

10000 pas GoJsiee BeposATeH, 4eM C HC-
NyCKaHHEM 3JIeKTPOHa.

Ho kax MOXHO nokas3aTb, YTO 3TH YaCTHLLI AeHCTBHTEJIbHO
OTJHYAIOTCS APYT OT Apyra?

Ecnu Bbl BHMMAaTeNbHO CJIeIUIM 32 NPHHUMIOM ONHCAHHOTO
BBILIE ONBITA, B KOTOPOM OBIIO MOKAa3aHO, YTO HEHTPHHO M aHTH-
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HeATpUHO — pasHble YaCTUIBl, TO Bbl NOHMETE, K4K MOXHO pe-
UIHTh NPOGJIEeMYy pasjMyus MIOOHHBIX U 3JIEKTPOHHBIX HEHTPHHO.
JlefiCTBUTENbHO, JIOTHUEGCKHE apryMeHTHl, I03BOJsAOLlHe M0~

KaszaTb pasJiyyhe v OT v U v, OT ‘Vp ouyeHb OJH3KH.

Us CKa3aHHODO SCHO, YTO HCTOYHHKAMH MIOCHHBIX HCﬁTpH’HO
JOJUKHBL OBbITh MOIIHBIe CcHHXpo(das3oTpoHbl. PaccMoTpHM HeKo-
TOpble peaknuu, KOTOPpble MOTYT OBITh BbI3BAHbl 3THMH YaCTHIlA-
MU, HalIpuMep ~
vy +p ntpt
HJTH ~

Vy +p > ntet

Ilpomece -
v.+p > n+tet

6bl1 06HApyXKeH NpU MOMOLIH 3JeKTPOHHBIX AHTHHEHTPHUHO, HC-
ayckaeMblx peakropoM. OTcioma MOHATHO, 4YTO HCCJ€LOBaHHE
fIpUBEJIEHHBIX Bbillle PEaKUUH MOCJAVKUT OJHO3HAYHOH NpPOBEPKOH
THIIOTE3bl O Pa3auyuu v, u v, - llepBas peakuus Gyner uaTu Ha-

BepHsixa. Uro Xe xacaencs BTOPOH, To oHa GymeT Hab/omaThes,
€CJIH V, U vy — OJIHO U TO XKe, a €CJH vV, M Vv, — Pa3Hble 4aCTH-

ubl, peakuus He npousonjer. MHeIMU cioBaMH, ONBIT HOJIXKeH
BLIICHUTb BONPOC O TOM, MOTYT JIH MIOOHHBle HEHTPHHO OT yCKO-
puTeNst BEI3BIBATH PEAKUHIO C UCIHYCKAaHHEM 3JEeKTPOHOB,

Taxoit onbIT GBI BHIMOJIHEH DNPYNTMOH aMepHKAHCKUX (DH3HKOB,
B TOM YHCJe H3BECTHBIMH yueHelMu Jlemepmanowm, IlIBapuem u
Creiin6eprepomM, U HaXOAWJCSA B LEHTpe BHUMaHHsa MexnyHa-
pOoAHOH KOH(pepeHUMH No (PU3HKe BLICOKHX SHEPTHH, NPOXOLUB-
weli B JKenese sietoM 1962 r. Pesyabrar ombiTa rjacua:  aa,
MIOOHHBIe U 3JEeKTPOHHBle HEATPUHO — pasHble YACTHILHI.

DKCNeDHMEHT TNPOUCXORUT Tak. [Iydox MIOOHHBIX HeHTPHHO
C 3Hepruefl nopsaka MU/AIHapia 3JeKTPOH-BOJNBT OT CHHXpoda-
3aTpoHA, YCKOPSAIOLIEro NPOTOHK A0 3HepTHH 15 MJpH. 28, GUAbT-
poBaJjicsi uepe3 13-MeTPOBYIO TOJINY YYryHa, MOIVIOLIAIOLLYIO BCE
JIpyrue 4acTHIbI, KpoMe HeHTpuHO. HeHTpHHO, KOHeUHO, NMpoHHU-
KaeT CKBO3b 3Ty TOJILY TakK e GeCHpensiTCTBeHHO, KakK JyyH
COMHIA CKBO3b OKOIIKO. DddeKTbl, BbI3bIBaeMble HEHTPHHO,
PerucTpHpoBasUCh B HCKPOBOH KaMepe — npubOpe, KOTODPHIH MO-
Ka3bIBaeT TpeKku MPOXOAALIHX YePe3 HEro 3JeKTPHUeCKH 3apsi-
JKeHHBIX YaCTuIl B BuIe cjeJoB Hckp. KoHeuHo, B uCKpoBO# Ka-
Mepe pEeruCTpHpOBaJHCh He CaMH HEHTPHHO: OblIH 3apUKCHPO-
BaHbl 3apsKEeHHble LPOJAYKTHl B3aUMOAEHCTBHSA HEHTPHHO € Ma-
TePHATOM KaMepbl, KOTOpas CJAYXKH/Ia MHIUHBIO AJs HEeHADPHHO.
Kamepa Becusnia 10 7, 0oCHOBHBIM ee MaTepHa/JoM Gbla aJOMHHHH
B BHJe IJIaCTHH TOJILIMHOMA OKOJO 2 CM.

Bosiee 100 Teic. MJpH. MIOOHHBIX HEHTPHHO IHpOULIO 4Yepes
KaMepy, a 3apericTpupoBaHo Gblio ToabkKo 51 BazaumMomedcTBHE.
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W npu stux B3anmomeHcTBHAX 0OpPa30OBBLIBANNCh He 3IJEKTPOHBL,
a MIOOHHI,

AnasioryyHblii OOBIT OB NOCTaBJAEH H TOJNBKO YTO 3aKOHUEH
B JKenese npynmoii ¢GH3HKOB NOA DYKOBOACTBOM npodeccopa
Bepuapauuu, B X0oTOpoil yuacTBoBas cosenckuit ¢pusux B. C. Kap-
TaHoB. Pe3ysbTaT TOT XKe: 3/JeKTPOHHbIE H MIOOHHBIE HEHTPHHO —
pasHble vacTuupl. Ho 31ech B J0CTOBEPHOCTH pe3ynbTaTa He NpH-
XOIHUJIOCh COMHEeBaTbCS: BeJb B 5TOM ONbITE YxKe HabJI0Aan0Ch
6oJiee Thlcs4YM COOBLITHH B3auMOmeHCTBHA v Y C sADOM!

Mpul yxe yOenunuch paHbile, yTo HeATPWHO (B YaCTHOCTH,
MIOOHHOE HeNTPHHO) TOJSAPU30BAHO W XapaKTepHayercs Ompele-
JEeHHbIM 3HAaKOM CNHpaJbHOCTH. Temneps, mocse 3TOro 3KCHepH-
MEHTa, MOXKHO YTBepPXJHaTh, YTO CIHPAJbHOCTb — He eIHHCTBEH-
HBI 3apsifi MIOOHHOTO HEHTPUHO. Y 3TOH 4aCTHIBI, KaK U Yy MIOOHA,
ecTb ellle OJlHAa BHYTPEHHsSI XapaKTePHCTHKA — MIOOHHBIN 3apsl.
Ha Bonpoc o tom, KakoBa npupoja 3TOTO 3apfia, NoKa Hesb3s
OTBETHTb.

B macrosilee BpeMsi (pu3UKH NBITAIOTCS MOHATH N0 KOHLA, YTO
03HayaeT CYLIeCTBOBaHHE IBYX HEHTPUHO HJS TeOpHH caaboro
B3aUMOLeHCTBHUS.

[Tpexkne ueM 3aKOHYHTb 4acTb CTaTbH, MOCBALLEHHYIO DOJH
HEHTPHUHO B MUKDOMUpE, CJAeAyeT YIOMAHYTh ellle 06 OJHOH He-
pellleHHO!H BaKHOH mpobJeMe ¢usuxku HelTpuHo. ITpoucxoaut au
paccesHHe HEHTPHHO 3JIEKTPOHAMH, T. €. OTKJOHSeTCs Ju HeH-
TPUHO 3JEKTPOHAMH C BEPOSITHOCTbIO, CPABHHMOI ¢ BepOSITHO-
CTbIO BCeX APYTHX NPONEcCoB cnaboro B3anMoaeACTBUS?

Ha stor BOmpoc Teopust naer nosoxureabHblit omBer. OfHaKo
CTeNeHb NOCTOBEPHOCTH TEOPUH HEHTPHHO HOKa elle HeLO0CTaTod-
HO Bbicoka. [TosTomy omelT N0 OoOHapy:KEHHIO HEHTPHUHO 3JeK-
TPOHHOIO PACCeAHHS CTOMT HA OYepelU M B HejaJeKoM OGynyLieM
6e3yIC/IOBHO OyneT BEIIOJIHEH, HECMOTPS Ha OYEHb Cepbe3HbIe
TPYNHOCTH, CBA3AaHHLIE C HIM.

DTOT BONpOC KpaifiHe BaxKeH He TOJNBKO A/ (GU3HUKH SJeMeH-
TapHBIX YacCTHI, HO M AJ acTpo(dHU3HKH, O YeM peub MOHTeT
HUKe,

HEWTPUHO
M KoCcMOC

Hefitpuno o6s3aTesqbHO AOJMXKHO HMpaTh POJb B  ABJAEHHAX
MaKpOCKOIIHYeCKOro MacliTaba.

IIpexxne Bcero HeoGXoAUMO ckasaTh (6oJjee NOAPOGHO Mbl
MOTOBOPHM 00 3TOM paJjblle), 4TO BHYTPH 3BE3J HEHTpHHO 00-
pas3yloTcss B GOJIBIIOM KOJHYeCTBe NpH SAASPHBLIX NpeBpallleHHsX,
B YaCTHOCTH HpH f-pacmale PasHbBIX HeCTaOWVIbHBIX fjep. 3aMe-
THM, UTO COMHEHUH B CYILeCTBOBAHHU TAKOTO HCHYCKAHHS Hel-
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TPHUHO 3Be3ZaMH{ NMPAKTHUECKH HET, XOTsl OHO elle He o6HapyiKe-
HO 3KCIepHMeHTaJbHO.

EcrecTBeHHO, 4TO HEHTPHUHO BHIXOAAT 6e3 BCAKHX 3aTpyAHe-
Hu#, ckaxem, us CoJiHua.

A BOT ellle 0AUH NpHUMEP MaKpocKOomUue&cKoro sdgdexra. ypa-
HOBBII aTOMHBIH peakTop MOLLHOCTBIO B COTHH ThICSY KHJIOBATT
TepsieT B BHAE AHTHHEHTPHHO HECATKH ThICAY KHJIOBATT!

YacTo BCTpewaloTcsl CHTYalMH, KOTJa KOHKPETHYIO KOJIHYeoT-
BEHHYIO DOJIb HEHTPHHO B TOM HJH HHOM SBJIGHHH HENb3d olle-
HUTb M3-32 OTCYTCTBHS CBEJ@HHH O HEKOTODHIX €ero CBOHCTBaX.
Hanpumep, omBer Ha TakoH AOBOJNBHO TOHKHH BONpoC (HU3HKH
3JIeMEeHTapHBbIX YacTHIl, KaK CYyLIECTBOBaHHe INpollecca HEHTPHHO-
3JIGKTPOHHOTO pacCessHus, O KOTOPOM YiKe TOBODHJIOCH, HMEET
JlaJleKo HAYlLlMe acTpoduanyeckue caeiCTBHs.

B caMom pene, B mocienHue HECKOJbKO JIeT ObLIO [TOKa3aHo,
YTO CYLIECTBOBAHHE 3TOTO SIBJEHHS AOJIKHO NPHUBECTH K HOBOMY
MeXaHH3MY HHTEHCHBHOH [OTepPH JHEPIUHM 3BE3LaMH, CBA3AHHOMY
C UCNyCKaHUEM Tap HeHTPUHO-aHTHHEATPHHO. ITOT MeXaHU3M
JOJIXKeH OCYLIECTBJATHCS HA TAKUX CTaAHAX 3BOJIONHU 3BO3J,
KOrla MX TEMIepPaTyphl H IJIOTHOCTH oueHb BbIcOKH. OxasniBaer-
cs, 4TO HeHTPUHHAs CBETHMOCTb HEKOTOpPHIX 3B€31 MOXET Ha-
MHOTO NpeBBIIIaTh HX CBETOBYIO cBeTHMOCTb. OJHAaKO HeusBecT-
HO, OCYLIECTBJIAETCS JH 3TOT NpOoLecc B AEHCTBHTEIbHOCTH.

Bo BcskoMm caywae, HUIle Tak SICHO He NPOSIBJSIETCS CBS3b
MeXIy MHKPOMHMDOM M KOGMOCOM, Kak B ¢usuke Helitpuuo. He-
DaBHO pOAMJAch HOBasg 006/acTb HayKU — HEHTPHHHAs acTpodu-
31Ka, ONHUCBHIBAIOLAs MHODOUHCJEHHbIE SBJIEHHS, B KOTOPbIX Hell-
TPHHO MrpalOT NMepBOCTeNeHHyIo poJb. Helimpurnas acmpopusuxa
HMeeT ABe CTOPOHHI.

Bo-nepBuix, HEATPHHO YYaCTBYIOT B psiie MPOLECCOB, IPOHC-
XOAsWKUX BHYTPH 3Be3ll. [losromy acrpodusuxa, Kak Teoperuue-
cKasi HayKa, HOJIKHA YUYHTHIBaTh POJb «HEYJIOBHMBIX YacTHL» B
JHHaMHUYEeCKHX BHYTPHU3BE3AHBIX npoueccaXx. He uckiiodeno, uro
HeATPHHO OYIYT HTpaTh CYLIECTBEHHYIO POJb U IJIsT KOCMOTOHMH.

Bo-BTOpHIX, HeHTPHHO, HCIyCKaeMmble 3Be3xaMu M BOOGIle
HCXOASAIHE M3 KOCMHUYECKOrO MNPOCTPAHCTBA, MOTYT GBITH 3ape-
THCTPHPOBAHBl B ONBITAX, BHINONHEHHBIX Ha 3emie. EcTh Hamexk-
la, TakuM 06pasoM, IOJNyYHTb LeHHble NaHHble 0 Bcenendoi.

OTa cTOpOHA HEHTPHHHON aCTPOQHU3NKH KaK IKCIEPHUMEHTA/Ib-
HOHf Hayku oco6eHHO 3aMaHuuBa. [leJo B TOM, YTO A0 CHX NOP
HaM ObIA JOCTYNEH NPAKTHYECKH €AHHCTBEHHBI TN H3Jy4YeHHS,
nonapnaroulero Ha 3eMJI0 M3  KOCMHYECKOrO IIPOCTpaHCTBA,—
3JIEKTPOMAarHUTHBIE BOJIHBI (BHAHMBIA CBeT, HWHQpakpacHdble H
yJabTpaduroseToBble JYUH, KOPOTKHE DpaauoBOJHBE). I[IpaBna, B
mocsaeaHee BpeMs C MO3HULUHMH aCTPOMHU3HUKH HCCIAELYIOTCH TaKkKe
Koomuueckde Jyud. Ho 06 3TOM 3pech MBI roBopuTh He Gymem.

[Tpencrasbre ceGe, UTO CO BpeMeHeM (U3HKM M aCTPODH3UKH,
paboTasi COBMECTHO, NMOJNYy4aT BO3MOXKHOCTb DPErHCTPUPOBATL HH-
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TEHOMBHOCTb M 3HEDPTHI0 HEHTPHHO M aHTHHEHTPUHO, JIETAUIMX OT
OTHEJNbHLIX HEGECHLIX OOBEKTOB M H3 KOCOMHMYECKOro IPOCTPAHCT-
Ba. Torna B pykax HcCaefoBaTeslelil MOSABSTCA MOLLHbIE AOMOJI-
HHTeJbHble CIOCOGBI pelleHHss acTpodusuueckHx mnpodaeM. 3a-
MeTHM, B UYaCTHOCTH, 4TO 3JIEKTPOMArHUTHBIE BOJIHBI HCXOIAT
TOJBKO C MOBEPXHOCTHOTO C/I0S HeGeCHbIX Tesl. Perucrpanus ke
HeHTpHHO N4aCT BO3MOXKHOCTb 3arvIAHyTb OYeHb [Jy6oKo BHYTPb
3Be3s. Beap HefimpuHO Jenko mponussiBaloT CoJHie!

Pasymeercsi, MHOTOe M3 CKa3aHHOTO BbllIe XOTS W MPHHUHIH-
aJpHO BO3MOJKHO, HO MOKa OYeHb JaJeKo OT IMPakTHIeCKOro oCy-
wectaaenusi. OJHAKO HEKOTOpPHle BONPOCHI MOTYT ObITb pelleHbt
B O6nuskom Gyayumem. Ceifyac Mbl OCTAaHOBUMCS HMEHHO Ha HHX.
Peub Gyner uaru o Cosyue.

Hecmotpst Ha TO, uTo BOompoc o6 06pas3oBaHMH HEHTPHHO B
3Be€3JaX OCTAeTCs1 NOBOJBHO HESCHBIM, BCe-TAKM KOE-4TO 00 3TOM
yKe ussectHo. [Totok HefirpuHo ot CoJHla, HAaNpUMep, TEOPETH-
yeckd BbluMcaeH. I1o mopsiaky Bejauyunbl OH pasen 1019—10!
HeATPHHO B CeKyHAY Ha KBaJApaTHbI CaHTUMETP MOBEPXHOCTH
3emsu. [TepeHoc sHEPruH HA MOBEPXHOCTb 3OMJH, CBA3aHHBIA C
IOTOKOM COJIHEUHBIX HeHTpHHO, Kosoccaned. OH cocTaBaser
HEeCKOJIbKO MpPOL@HTOB OT OOGILEro COJHEYHOTO H3JIy4eHHs.

Tax XKe ONpEfeNeHHO MOXKHO yTBepxkAaTh, uyro CoJjHue Hc-
nmycKaeT HMEHHO HeHTpPHHO, a He aHTHHEATPHHO. DTO CBA3aHO C
THNAMH SIAepHBIX peakLuH, KOTOpble MOIYyT [POHCXOAHTL B
3Be3nax. Kak ussecTHo, sHeprus CoJHua M APYrHX 3Be3l OCBO-
60xk1aercst B BOLOPOAHBIX H YIVIGDOAHBIX IHKJAX, B KOTOPBIX BO-
IOpOA mpeBpauiaercs B reauil. Ilpu aToM B BHAe HEATPHHO U3JY-
yaercst okoso 5% suepruu CoaHua.

[lepBocTeneHHBII TeOpeTHUECKHI HHTEpPeC HMeeT BONpPOC, Ka-
KHe HMEHHO sIepHble DeaKUHH NPOUCXONAT B LEHTPANbHOA YacTh
Coaqxna?

Hefitpuno 06pa3syoTcs B pasHbIX SAEPHBIX pPeaKUUsX MPIMBIM
UM KOCBEHHBIM 00pa3oM, [pUUeM 3HEeprusl UCNyCKaeMmblx HeHTpH-
HO 3aBHCHT OT Npoliecca, B KOTOPOM OHI poauauch. ITociennee
06CTOATEbCTBO OYEHb BAKHO, TaK KaK Mbl BHJIE/H, YTO BepOsT-
HOCTb B3aMMOJAeHCTBHI (a 3HAYMT, U BO3MOXKHOCTb PErHCTPALHH)
HEHTDHHO CHJIbHO 3aBHCUT OT SHEPTHMHM <«HEYJOBHMBIX YaCTHI».
CrenoBaTe/sbHO, YHCJI0 3apPErHCTPHPOBAHHBIX HEHTPHHO pPa3HBIX
3Hepruil OyAeT NaBaTb CBEIEHHS O TOM, KakKHe DeaKIHH MPOHC-
XOZAT B rayouHax CoJHua.

Kpome Toro, mosmnoe uucio uefimpuHo, uaayyaeMmbeix CoJH-
ueM, M3BECTHO MOKa cauwkoM rpy6o. ITepsoouepennas sanaua
SKONEPUMEHTANbHON HeATPUHHOA acTpodH3UKH — ONpeJeiuTh ¢
JIOCTaTOYHOH TCYHOCTBIO 3TO YHCJIO.

Ho xak M0xHO 3T0 caesaTh?

Mpl yxKe TOBOPHJIH, YTO KaKIBIH KBaAPaTHBIA CAHTHMETP NO-
BEDXHOCTH 3eMJIH IDPOHU3BIBAIOT €XKECEKYHAHO NECATKH MUJJIH-
apnoB HefitpuHo. Orpomuas Beauunna! M xora nolimats maxe
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CTOJIb I'YCTOM MOTOK «HEYJOBHMMBIX YaCTHI» BCe paBHO OYeHb
TPYAHO, 3ajaya 3Ta pazpemuMma. TyT NPHUXOZHT HA MOMOIUb yXKe
3HaKoMas HaM peakUHs — B3aUMOJAeHCTBHe HEHTPHHO ¢ SIAPOM
Cl¥7, B kayectBe MHLIEHH A/ HEHADPHHO MOXKHO HCIOJb30BaTh,
CKa’KeM, ThICSIUH TOHH YeTHIPEXXJOPHCTOr0 yriepcaa — BelllecTBa
JlellIeBOro0 W IIMPOKO pacmnpocTpaHenHoro. HamoMmuum, 4Tto peak-

usa
v CI97 > A4~

XapakTepHa MMEHHO AJA HeHTPHHO, a He I/ AHTHHEHTPHHO.

CocrosiHMe CerofiHsilIHEH TEeXHUKH TaKoBO, 4YTO MBI MOXKeMm
JIOBUTh HEHTPHHO, HUMEIOLHe 3Hepruio 1—2 MJH. 98, eC/iH NOTOK
cocraBasgeT He MeHbile 10 MuJAAHApIOB yacTHU B CeKyHOy ue-
pe3 kaXXblil KBagpaTHbIA CAHTHMETD.

Hefimpuuo e ¢ syepruelt okoso 10 MJIH. 38 MOKHO MofMarh,
ecJH UX IOTOK COCTaBJseT Toibko 10 MUINHMOHOB yacTHLl B ce-
KYHIy vepe3 KBaApaTHbI CaHTHMeTp. 3aMeTHM, 4TO Meroj ue-
THIPeXXJIODPHCTONO YIJIepoia — XHMHYECKHH @O0  XapakTepy —
B TeyeHHe MHOTHX JeT Oblll eNUHCTBEHHBIM INpPENJIOXKeHHeM I/
perucTpaliy COJNHEeYHbIX HEeATPHHO.

B nocnennee Bpems nosiBHJAUCH Jpyrue NpeljoKeHHsl, B KO-
TOPBIX perucTpalus COOLITUH B3aHMOAEHCTBUA COJIHEYHBIX HEH-
TPUHO C BeleCTBOM OCYLUECTBJSETCH NPH [OMOILLH HEeTeKTOpPOB,
OCHOBAaHHBIX Ha MeETOAAaxX 3JeKTPOHHKH: peub HAET O MacCHBHBIX
CUUHTH/JIALMOHHBIX H YEPEHKOBCKMX CyeTYHKaX, 0 TIPOMaAHBIX
HCKPOBBIX KaMepax. HoBble onmeiTsl (yuTHTe, YTO CTapbiifi ONBIT
C UeTbIPeXXJIODHCTBIM YIJIGpONOM ellle He 3aBepllex!) maaHupy-
I0TCS, HCXOAS H3 NpPeJNOJIOKEHHS, YTO B CIeKTpe HEHTPUHO OT
Co/iHIIa MMeeTcss MaJOUHTEHCHBHBIH KOMIIOHeHT (OfHa ThiCAYHAfA
Jl0JI1  [OJIHOTO YHcjia HeHTpuHO) ¢ aveprueil Gosee 10 MaH. 38.
Cor/1acHO COBpPeMeHHbIM NPEJCTABJIEHHSAM O TEPMOSNEpHHIX pe-
akuusax B CoJiHIe, 3TH 3HepreTHuHble HEUTPHHO KaK OYATO POXK-
naioTes B npouecce p-pacmama sapa BE. Ho tonbko onbIT cka-
JKeT, pasja Jix 3To.

Bo BcAKOM ciayyae HeT COMHEHHST B TOM, YTO NEpBBIl Liar
SKCMEePHMOHTAIbHON HeHTPHHHOHM acTpou3uku OYyIeT cuenaH 8
GynyueM uMeHHO Nnpu Hocaenosanun CosHua.

A Tenepr nocdaHTasupyeMm — IOTOBOPHM O MEHEe peasbHbIX
Bellax. §1 pacckaxKy O H@KOTOPBIX MPHHUHMIHANBHBIX BO3MOXKHO-
CTAX IKCOEpPHUMEHTAJbHOH HeHTpuHHOH acTpodusuku. Ilpaxtu-
yecKue pelleHus 34eChb ellle OYeHb JajleKH H, ObITb MOXKET, HH-
KOrJa He YBUASAT CBeT.

ITocsie Toro kak 6YAYT 3aperucTpUpoOBaHbl HeATPHHHDLIE MOTO-
ku ot Cosnna, HeoOX0oUMO OyAeT chenaTh CAeNYIOLMH Iar —
MU3MEPUTb HEHUTPUHHBlE MOTOKH M3 KOCMHUYECKOr0 MPOCTPAHCTBA
(MBI yKe BHJEIH, HACKOJNBKO Ba)KHa 3Ta 3ajaiga) U OT OTAE/b-
HBIX rajaktuk, [jisi 9TOro HyXKHO YBEJIHYHUTH YYBCTBHUTENBHOCTH
COBDEMEHHBIX METOJ 0B pEerucTpauuud OGosplle yeM B MHJJIHOH
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pas. ITosToMy s He GyAy OCTaHaBJAUBATHCA MOAPOGHO Ha 3THX
BOIPOCaX, a MPOUNIIOCTPHPYIO TOIbKO OAHY NPHHUHIHAJBHYIO
BO3MOKHOCTh, KOTOpAasl OTKPLIBAeTCS Hepen HeATPUHHOH acTpo-
$usukoil. D10 pelleHHe MNPO6JGMbl aHTHMHUPOB — MHPOB, IEJHU-
KOM NOCTPOEHHBIX U3 aHTHYaCTHIL

Moryr nu Hab1onexus ¢ 3eMaM CKasaTh HaM, CYLIECTBYIOT
au antumupbl? TIVCTb Mbl BUAMM Kakoe-TO HeGecHOe Telo U XO-
THM y3HaTh, U3 BEILECTBA MJHM M3 aHTHBEILECTBA OHO MOCTPOEHO.
Ha6aropenuss csera ¥ BOOOILE 3JeKDPOMATHMTHBIX BOJH HHKaK
He MOTYT HaTb OTBeT Ha 3TOT Bompoc. CBer, HcmycKkaeMbli, cxa-
JKeM, aTOMOM BOJODOAA, TOXKAECTBEeH CBETY, HCIyCKaeMOMy aTo-
MOM aHTHBOZOpona. Benb ¢OTOHBI — HCTUHHO HEHTpaJ/jibHble yac-
THIBI: OHH He HMEIOT HHUKAKHX 3apsA0B U He OTJIMYAlOTCs OT CBO-
HUX aHTHYACTHL.

A xax o6CTOMT Hesn0 ¢ HeHTpPHHHBIM H3ayueHHeM? Mer  yxe
suneny, yro CosHlle HomycKaeT HeHTpPHHO, a He aHTHHEHTPHHO.
370 Ke OTHOCHTCS M K JIOGLIM 3Be3faM, I'Me OCHOBHOH HCTOYHMK
IHEPTHH — TepMOSiJepHble peakluuyu NpeBpallleHHss BOLOPOAA B
resaui.

Tenepr npemcraBbTe cefe aHTHCONHLE, BHYTPEHHHE TIPOLEC-
Cbl KOTOPOI'O aHAaJOTHYHBl COMHEOUYHBIM. DTO 3HAYHUT, UYTO HCTOU-
HHKOM 35HEPruM TaM CJAYXKHUT NpeBpallleHne aHTHBONOpPOAa B aH-
turesauil. Takue aHTHCOMHIIA AALYT CBET, He OTVIMUMMBIH OT CBe-
ta Hawero Cosuma. OgHako oHM GYAYT HCOMYCKaTh aHTHHEHTpH-
HO, a He HelTpuHO. MoxXHO npexcraBuUTh cebe, Kakue NepCHek-
THBLl OTKPBIBAIOTCSI Nepej HeHATPHHHOH acTpOHOMHEH.

[IpaBga, Hafo nmpenocTepeyb OT CJAMIUKOM ONTHMHCTHYEOKOIO
MPeNCTaBJAeHHsl O BO3MOXKHOCTH peLIeHHs H3J0XKEHHBIX BONpO-
coB. Jleno He TOJIBKO B TOM, YTO pedb HAET O KpaliHe Ma/joH HH-
TEHCHBHOCTH HEHTPHHO M aHTHHeHATpuHOo. Camas Goapluas TPYyaI-
HOCTb CBfI3aHa C T&M, YTO HEH3BECTHO, KaK co31aTh 3 eKTHBHBIN
HeATPHUHHBIA Te/aecKol.

Hefirpunupix aun3 Her. i Toro uto6bl  yTBEpKAATh, UTO
HeHTpUHHOE H3JVYeHHe NPUXOAUT OT ONpeNeNeHHOro HeGecHOro
Tesa, HeoOXOAMMO HM3MEpHTb YIJOBOE pacrnpeneneHue 3apsikKeH-
HBIX YaCTHll, BbI3BAHHBIX B3aWMOJelcTBHeM HefimpuHo. Ho oxa-
3bIBAETCS, UTO B Cjayuae HeHTpHHO C sHeprueid 1—2 MuH. 98 uiau
MeHbllle 3TO YIJI0BOe paclnpejeseHde [0 OTHOIUIEHHIO K HampaB-
JIHHIO Mayflaloulero Nyyka OYEeHb HEUYBCTBHTENIbHO. DTa TPYyA-
HOCTb TaK Be/HMKa, UTO HEH3BeCTHO, OYIeT JH 3ajada Korma-Hu-
6ynb pemena. Ho cama npuHuuIMa/blas BO3MOXKHOCTb ee pe-
LIEHHS JOCTAaTOYHO HHTEpecHa.

3agaya MOCTPOEHUS HEHTPUHHOTO TEJIECKONa  BHAYMTEIbHO
yrmpoulaercss AJs HeHTDHHO BBICOKOH SHEDPrHH, MpeBhlLIalollel
10 mapa. 6. OcoGeHHO B ciyuae oueHb BHICOKOH IHepruu, mpe-
BBIIIAIOUleH | MJIPA. 98, 3apsiKeHHble NPOAYKTH, 06pasywuinecs
1pY B3aUMOLEACTBUM HEATPHUHO C sUAPAMH, COXPAHAIOT HampasJe-
HHe HaJeTaloOLHX HEeHTPHHO, a 3TO MO3BOJAET CO34aTh TEJIECKOI
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IJIST «HeyJOBHMBIX YacTHU» BbICOKMX 3Heprui. Takum Tesecko-
TIOM MOXeT CJAYXKUTb YCTaHOBKAa, [OMelleHHass Ha OOJblIyIo
rAyGUHY M PerucTpupylolllas MIOOHBI, KOTOpBHE pOXKAAWTCA B
peaxkiusax THIA:

v+A1po > u-+Aaapo.

[TonsemHas ycraHoBka, mo npempjoxennio M. A. Mapkosa,
MOJKeT BBIJEeJATh MIOOHBI, 06pa30BaHHble HEHTPUHO, HCXOASLIHMA
13 HUKHeH mosycdephl, T. €. IPOXOISIIMMH CKBO3b BCIO 3emiio!
3TO BO3MOXKHO, KOHEYHO, TaK KaK MJjHHa cBoGomgHOro mnpob6era
HeHTpHHO HecpaBHUMO GOJsbllle nuaMeTpa 3eMJIH.

3ameTuM, 4TO ONBITHI TAKOTO THMA yXKe Aa/TH NEpBble KayeT-
BeHHbIe pe3yibTaThl. OHU BBINOJHSAIOTCS Ha NIyGHHE HECKOJBKHX
KWJIOMETPOB IpPyHTa B ABYX [OA3eMHBIX JaGopatopusx B Muauu
u IOxHol Adpuxe: 06e sabopaTopun HaXQAATCA B LIaxTax, Tie
J06BIBAETICH 30J1070.

[TogBonss UTOTH, MOKHO CKasaTb, YTO CYLIECTBYIOT [(Ba aclek-
Ta (PU3UKH HEHTPHHO.

C onHO#A CTOpPOHHI, HCCAEIOBaHHEe HEHTPHHO KaK 3JeMeHTap-
HOH 4YacTHLBl MMEET NepBOCTeNeHHOe 3HaueHHe [/ MOCTPOEHUS
TEOPHH cJabbix B3auMOAeHCTBHI 3JeMeHTapHBIX YacTHI, MOYer-
HbIM MpEACTaBHUTENeM KOTOPBIX HeHTPUHO U sBJISETCA.

C zpyro#i cTOpOHBI, HeHTPUHO, 6e3 COMHEHHUSI, UrpaeT BaKHEH-
IIyI0 povib B acTpodu3uKe U, ObITh MOXKET, B KOOMOT'OHHH. DKcIe-
pUMeHTaJbHast HeATPUHHAsA acTpo(HU3MKa — MOUTH ellle He POXK-
IeHHass Hayka, mepBoouepejHas 3ajauya KOTODOH COCTOMT B pe-
FHCTPaLul HeRrpuHO, ucxoAsiux or CoJHina.

OTH ABa aCleKTa, KOHEYHO, OYeHb TECHO CBSI3aHBI MeXIy Co-
6oit. Hekoropble MakpocKonuueckue siBJeHUsA, B KOTOPBIX yyacT-
BYIOT HEHTPHMHO, MOXHO OyIeT pacCYHTaThb TOJbBKO TOTAd, KOIAa
OyayT Jydlle H3BECTHbI HEKOTOpHE (yHAaMeHTalbHble CBOHCTBA
HEeHTPHHO KaK 3JeMeHTapHOH YaCTHIbL.

HccienoBanus HeATPHHO TPEGYIOT yCHIME GOJBIIHX KOJIIEK-
THBOB H OYeHb KpynHHIX opemcts. Ho mpo6sema Bri3biBaer Ha-
CTOJIBKO OOJIbIIOK HHTepec, YTO yXKe cefiyac el 3aHUMAIOTCA B
pasHblX J1ab0paTOPUAX MHOIHX CTPAH MHPA.



JHPUKO
GEPMH

Cpenu COBpPeMEHHBIX HaM YUYeHBIX BeJUKHH HTaJbAHCKHA GU3MK DHPHKO
Depmu 3aHUMaeT ocoboe MecTo. B Halle Bpems, KOnAa y3Kas Clenuanu3aius
8 HayyHBIX HCCNeOBAHUAX CTala OGBIUHBIM SIBJIEHHEeM, TPYNHO YyKasaTb CTO/b
YyHUBepcaJbHOro (u3uKa, Kakum 6bl1 DHpuko Pepmu. OH BHeC GOJbIIOH BRI
8 Da3BUTHE TeOPETHUECKOHl, IKCMePHUMEHTAJbHOM H [aXKe TeXHHUECKOH (PH3IHKH.
He ymuBHTeJNbHO, UTO COBETCKHe (M3HKHM, KaK H (DH3UKM BCeNO MHpa, Tak
octpo BocnpuHsan yrpaty Pepmu 28 nosbps 1954 roxa.

Depmu poauics B Pume 26 centabpsa 1901 r. B cembe mpocTOro cayxKa-
wiero. Ec/iH MOXKHO TOBOPHTb O NpHU3BaHUH, TO, Oe3 comHeHus, @epMu Obla
pox/eH ¢usnkoM. HecMoTpss HA TO, 4TO B ceMbe H CPelM OKPYNKAIOUMX HHKTO
He noOyxXJAal €ro K 3aHATHAM Haykoif, PepMHu ellle MaJbYHKOM MpPOABJISAET
UCKJIOUHTEbHBIH MHTepec K MareMaThke M ¢(usuxe. OH Ge3 mocTOpoHHefl mo-
MOLIM C 3HTY3Ma3MOM YHTAaeT H OCBAaHBaeT COJep:KaHHe PAfa KHUN MO (H3HKe
Y BeIClIel MaTeMaTHKe. Pa3HOOGpa3HBIl acCOPTHMEHT KHUI IO (hH3HKe, KOTO-
pole Pepmu uuran, Gyoyun ellle MaJbYMKOM, BKJouaeT B cebs, Hapsay co
<¢/yyaHbIMH KHHUraMH, KaK, HalpuMep, ONMH U3 CTapHHHBIX KYPCOB (DH3HKH
4 MareMaTHKH, HaIMCaHHBLIA ellle HAa JaTHHCKOM s3bIKe, TaKXKe paGoTbl Bpo/e
UIMPOKO H3BECTHOrO Kypca (hu3ukH XBOJILCOHA.

Ho He Toabko B Kuurax Hiler Pepmu 0O6bsSCHeHHe NPOHUCXOAAIIEr0 BO-
KPYr Heno; OH CaMOCTOATEeJbHO IBITAETCH NPOAHAJH3HPOBATH 3aHHTEPECOBAB-
wHe ero sBJeHHA. YacTo Ha pellleHHe HaydyHBIX NPOGJEM ero HaTaJKHBAIOT
urpymkd. Takum o6pa3oM, Hampumep, coBepllieHHO caMmocToaTedabHo Pepmu
paspaboTas] TeOpHIO BOJUYKA, PAaLyTH, KoJeGJiollefics CTPYHEI H [IP.

Korpa ®epmu Oblm npuHAT crTyfneHToM B [lusaHCKuil yHUBepCHTET B
1918 r., oH yKe 3HaJ KJacCHUecKyl ¢usuky. Hackoabko riy6oko oH BJajen
5To#l 06/1acTbI0 HAYKH B TO BPeMs, MOXHO CYJAHMTb IO €ro CJOBaM, CKa3aH-
#eiM B 1934 r.: «Korma s nmocTynMil B YHUBEPCHTET, KJAaCCHYeCKYI0 (U3HKY H
‘TEOPHIO OTHOCHTENIbHOCTH Sl 3HAJ TaK XKe, KaK H Ternepb».

B yHuBepcuTeTe mpodeccopa He CMOMVIH HaTh eMY HHUETr0 HOBOIO: yiKe
8 1o Bpemsi ®epmu pasbupascs B mpobGieMax (GHUIUKU Jydlle CBOMX yuuTeseil.
Boabluyio noandy npuHecao Pepmu oblileHHe € TaJaHTIUBHIM OXHOKYPCHHKOM
<Ppanko Paserru. B uacTHOocTH, COBMecTHOe OOCYyXKIeHHe BOMPOCOB TEOpEeTH-
YeCKOH (M3HKH TOMOIMIO Pa3BHTHIO NPOSIBUBIIHXCS BIOCIEACTBHH HCKJIOUH-
TeJIbHBIX (IHAAKTHYeCKUX crmocoGHocTell Pepmu.

B sror nepuon Bpemenn PepmH mocBslaeT ceG MYOOKOMY H3YueHHIO
KBAHTOBOI (UBHKH, KOTOpas B TO BpeMs Obwia elle He é3BecTHa B Mramun.
Euwe no nowyuenus cremenu (B 1922 r.)@epmu Hamucal HECKOJIBKO TeOpeTHye-
«cKHX paboT B 06/1aCTH KJACCHYECKON MeXaHHKH, CTATHCTHYECKOH MeXaHWKH
¥ TeOPHH OTHOCHTeJpHOCTH. Jluccepranieii (COOTBETCTBYIOLUIEH Hallelt NHIIOM-
Hoft paboTe), OLHAKO, SBHJOCH SKCMEPUMEHTAJbHOe HCCQNOBAaHHE IO PeHTTe-
HOBCKO! CIIEKTPOCKOIHH.

ITocne mosyuenus cremend PepMu Ha KOPOTKOe BpeMsl eleT 3a I'DaHULY
(Fepmanus, Tomnannus). B svo Bpems Pepmn He 3HAJA COOCTBEHHBIX CHJI
B Hrauuu He 6bl0 (H3UKOB, C KOTODBIMH Obl OH MOr CPaBHMTb cebs, H Mo-
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Jgomoit PepMH He MMes TOH YyBepeHHOCTM B cefe, KOTOpas Tak Heobxoauma
Aas mBopueckoit paGorthl. Kak pacckasmiBan cam Pepmu, OH, HakOHel, obpea
TaKyl YBepeHHOCTb Gsarofaps H3BeCTHOMY GH3HKY ODpeHbecTy, KOTODHIi He
3aMelJHJ CKa3aTb €My, YTO OH MMeeT Jap KpymHoro ¢usuxa. MopanbHas
MO NepIKKa, KOTOPYIO OKa3an eMy OpeHdecT BO BpeMsi €ro IMOe3dkH B
Toanaupguio, umena B xu3Hn Pepmu faxe Gosblllee 3HAUEHHE, 4YEM €ro
BCTPeuH 3a TpPaHHIEH C TaKUMH GJIECTALUHMH MOJIOLBIMH (PH3UKAMH-TEOPETH-
kamy, Kak ITayan n Teftisen6epr, XoTOpbIM, B OTauude oT PepMH, MOCHACTIH-
B 1710Ch YYMTBCA Y TAaKUX GOJBLUIMX YueHbIX, Kak 3oMMepdesnbd H Boph.

Bo Bpems npemomaBaTenbckoit pesitenpHocTH Bo @uropennun ®Pepmu omy6-
JiikoBasr (1926) cBoio 3HaMeHHTYIO paGoTy O CTAaTHCTHYECKOH MeXaHMKe uac-
THI, TMOAYHHAIOWUXCcA npuHuuny [layau. B aroit paboTe ObliM 3aj0%KeHbl OC-
HOBBI TaK Ha3blBaeMoil craTHCTHKH Pepmu — [npaka. Kak u3BecTHO, OCHOBHOE
3HayeHde cramucTHKH Pepmu — Jlupaxka 3akJioyaercs B TOM, YTO OHa Aana
KJIoY 1/ MOHMMaHHA CBOICTB 3JeKTPoHOB B Meraanax. Ho u mpyrue npume-
HeHHst cTaTHCTHKH QPepmMu BecbMa MHOrOYHMC/IEHHBI, YTO HJIIOCTPUDPYETCH MHO-
JKeCTBOM BBIDAXKGHHH, BOIIeAUINX B HAYYHYIO JHTepaTypy, TaKkHX, Kak ras
Depmu, depmuoH, momesnp Axpa no Pepmu, monenr aroma Tomaca — Pepmiu,
depMHeBCKHE MOMEHTbI HYKJIOHOB B SApe H T. i

[Tociie OTKPEITHS CTAaTHCTHKH, KOTOpasi HocHT ero ums, Pepmu cran xo-
POILO H3BECTEH CHauyaJja 3a NpefesaMu Mrajuy u TOJBKO MOTOM, KaK 3TO HH
CTPaHHO, Ha pPONHHE.

B 1928 r. o 6bl1 mpuraalieH Ha MeCTO Npodeccopa TEOPeTHUecKol ¢H-
3ukH PuMckoro yHmwsepcutera, H, Konga eMmy Oblio Bcero 27 JjieT, OH Obla
u3bpan uneHoMm Koposesckoit Axagemuu Hramuu. Brnocieactsuu o uabupancs
WJIeHOM MHOrHX AkageMHH Hayk BCero MHpa.

QPepMH CO3LaN HTANLIHCKYIO IIKOJY COBpeMeHHO# ¢usuku. Muorue u3
€ro y4eHHKOB, TakHe, kak Paserru, Amamnau, Cerpe, Bux, Paka, Poccu, ®ep-
perrd, Bepnapauun, KokkoHH, cTani IIMPOKO H3BECTHBIMH (DH3MKaMH,

O wemsrmamumoM cJefle, octaBjeHHOM PepMH B Da3BHTHH HTaNbSHCKOMH
H3UKM, MOXKHO CYAMTb MO TOMY, YTO B HAaCTOfllee BpeMs, NOYTH yepes
30 ner nocje TOrO, KaK OH NOKMHYJ CBOIO DOAMHY, TaMm YyCIelrHo paboTaer
Tpynna JOBOJIBHO H3BECTHBIX MOJOABIX (DM3HKOB, NPOLOJIKAIOUIMX TpPaIHLIHIO
COBPEMEHHOI0 BBICOKOKAYeCTBEHHOTC HCC/EJOBAHHA, CO3JAaHHYI0 caMuM DepMmH.

B nepuonx c¢ 1930 r. mo 1938 r., BmepBhHle B 3TOM CTOJETHH, Ojaaroxaps
PepMd HHOCTPAHHBE (H3HKH MOTAHYMHCh K HTAJbAHCKOMY LEHTPY HCC/Iel0-
BaHHH. DTH (HU3UKH, cpeld KoTophix Obiau Bere, Ba6a, Buaox, Jlonmon, Ilaii-
epac, ITnavek, Tesnep, VienGex, NPHUHAMANH yuacTHe B CeMHHApax PuMckoro
UHCTHTYTa (GU3HKH BMecTe ¢ HeGOJbLIONH TPYMNOf HTaJbSHCKHX YYeHBIX, Of-
HOTO U3 KOTOPhIX — Maiiopana — ®epMu cunTajs KpymHelUIHM (HUIHKOM-Teo-
peTvkoM Hamero Bpemenn. Cemunapsl PepMH npoTekasd B HENPHHYXKAEHHOM
©00CTaHOBKE H BCerZa MHOTO JaBajH HX Y4acCTHHKAM.

@epMu GBI MPHPOXKIEHHBIM YuuTeneM. Ero Jekuuu B yHHBepCHTeTe MO
KBAHTOBOH MeXaHHKe, aTOMHOH ¢H3HKe, MaTeMaTHueckoil (u3HKe, TepMOIH-
HaMHKe M ero JIoOMMbIH KypC IO reodHsdKe OTJIHYAJNHCh GOJBLIOH ACHOCTbIO
¢ CTPOHHOCTBIO M3JI0XKeHHUs, YTO, OLHAKO, He OBIIO pe3y/bTaToM 0coGoll TOAro-
TOBKH K JekuuaM (PepMu NOYTH HUKOTAA He TOTOBHJCH K HHM), HO OOBSCHS-
JI0cb TYGOKHMM 3HAHHAMM M HCKJIOUHTENBHONR fCHOCTBIO yma yuutens. B Ko-
HEYHOM CueTe KAuyeCTBO JIEKUHE HABJSAJIOCH OTPAXKEHHeM ero CcaMOCTOSTeJbHOIl
palboThl, NPOBOLUMOMH ellle LIKOJLHHUKOM, KOINAA OH MBITaJCs OCO3HATh U MO-
HATb Pa3JIMYHbIE SIBJIGHHS MPUPOMBL

B ¢usuke, no Muennio PepMu, HET MeCTa NI NYTaHBIX MEICAedl: (usH-
4eCcKas CYIHOCTb JIOO0ro JAeHCTBHTENHHO NOHATHOI'O BOMPOCA MOMKET OBbITb
o0bscHeHa 0e3 MOMOILHM JIOCKH IS 3aNHCHIBAHUA CHOXKHBIX ¢opmyna. Tlpa-
BHJILHOCTb TaKOTO MHEHHSI HJJIIOCTPHPOBAJach 3aMeuaTebHOH CNOCOOHOCTbIO
QPepmu GbITL MOHATHBIM CJIYUIATEISIM CAMOIO PA3jIMYHOTO YPOBHS.

DepMu Bcerza MOAYEPKHBAJ OrPOMHYIO BaXKHOCTb IS CTYAEHTOB XOpPO-
ureit MOANOTOBKHM MO KJAcCHYeokodl (U3HKe, H OH caM JIOOMJ YHTATh JeKUUH
110 3JieMenTapHoit ¢uauxe. OOWHA KypC MaTeMaTHUeCKON (U3MKH, MPOUMTAH-
#ptii QPepmn B PuMe, mpeAcTaBiAN cOGOH HEUTO BpOXe SHUUK/IOTENUH, COZep-
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XaBllleil 3/7eMeHThl 3/JeKTPOAMHAMHKH, TEOPHIl NMOTEHLHAaNa, OTHOCHTENbHOCTH,
pacnpocTpaHeHus Tensa, HNubQY3UH H YOPYroCTH; OH O4eHb BO3parkas MPOTHB
Kypca MareMaTHyecKoH (H3MKH MOHOrpaguyeckoro THna.

HeBosmoxHO mHpoBecTd rpadb Mexay Pepmu-pusmkom u Pepmu-uesnone-
KoM. CBOMX CTYNeHTOB H COTpyHHHKOB PepMH YuHJ He TOJbKO ¢H3HKe B
npsAMOM cMbicie 5Toro cjiosa. CoGCTBeHHBIM MPHMEPOM OH Y4HJI HX CTPAcTHO
JM06GHTh (H3MKY, DABHO KaK H MOHHMAaTh AYX W 3TUKY HaywH. Pepmu ynopuo
MOLAYEPKHBAJ HOKJIOYHTENbHYI0O MOPaJbHYI0 OTBETCTBEHHOCTb Y4YeHOro npu
ony6auKOBAaHUH HAyuHOH pPaboThl, B YACTHOCTH, OH HETEPNHMO OTHOCHJICA K
4acTo BCTpevalollefics TeHJIeHIHUH IKCIepUMEeHTaTOPOB f1epeOleHHBaTh TOYHOCTD
OBOHX HM3MepeHHH.

Iasi ®epmu uHTepechl HayKH Bceria OblM Bbille JIMYHBIX ~HHTEPECOB.
Ha Bompock!, cBf3aHuble ¢ COGCTBEHHbIM NPHOPUTETOM, OH He 00pallas HHKa-
koro BEuMaHus. OH BcerJa MOLYEPKHBAJ BK/MaM COTPYAHHKOB B CBOH HCC/ENO-
pauus, Dupuko Pepmu ObI HeOOLIYANHO NMPOCTHIM H CKPOMHBIM. Pamku 3TOif
CTaTbH, aBTOPY KOTOPOH BhINano cuacTbe yuuthes y Pepmu u paborath nox
€ro PYKOBOJCTBOM, He MO3BOJSIIOT CO Bceil MOJHOTOH OXapakTepu3oBaTb 3TOrO
3aMevaTe/IbHOIO YYEHOTO H uesloBeKa.

[TnenuTesibHAas SICHOCTb MbICJeH, XapakTepHas AJsi JeKuuit ®PepmH, Bbixe-
AfeT TakKe Bce ero kHupd (QPepMu Hamucas HX [eBATb) H CTaTbhd, Kax 06-
30pHLle, TAK U OPHIHHa/bHble, HekoTopble ero KHMrM xopouo uspecTHsl B Co-
serckoM Corose. OgHako ero ABYXTOMHBHIN «Kype s/ieMeHTapHOH (GU3HKH» AN
CPeNHHX WIKOJM ¥ BeJquKosenHoe «BBemeHHe B aTOMHYI0 (QH3UKY» (CayxUBLIEe
B KauecrBe yueGHHKA TeopeTHueckoil ¢u3nku B PHUMCKOM YHHBepcHTeTe), B
CCCP nouTu He H3BECTHBI.

PepMH mUcad CBOM KHHIH TaK XKe, KaK M UMTaJ JeKUHH,— fnpeje/bHo fic-
HO H, Ka3aJoch, C MHHHMMaJbHbIM ycusHeM. HexoTopble ¢H3MKM MOMHAT, KaK
OHH, TONIA CTYJEHTHI, 3aHHMAJHCL 110 ero KHHre «MOJIEKYJIBl H KPHCTaJJbl»,
Konga aBTop elle mucaa ee. Kaxnoe yrpo, Mexny 6 u 8 wacamu, Pepmu ak-
KypaTHO IHCaJ HA HEUETHbIX CTPAHHLAX TeMpajH, OCTABJAA UYUCTHIMH YeTHblEe
CTpaHHUBl Aas nmompaBoK. O/HAaKO, KOIla PYKOMHCh KHMMM Obwia FOTOBa K Ie-
YaTH, YHCJIO IONPABOK 0KAa3aJoCh OYVKBAJBHO HHUTOXKHLIM.

YimuBasaao Taxkxke To, yTo PepMu Mor nHcarh, mOUTH He mpuGeras K IpY-
PHM CTaTbAM HJH KHHraM. Boofume Pepmu masno uutan, a teMm GoJee MaJo
MOKYMaJ KHHT 1O (M3HKe MOCJe OKOHYAHHMS YHHBEPCHTETAa; OH IpeAlouHTalt
paspabaThiBaTbh MAHHBIY BOTIPOC CaM, HeXeJH HaXOJHTb I'OTOBHIl OTBET.

depmu TakKe NPOBOAMN CPABHHUTENbHO MA/o BpPEMEHH 3a  HAYYHbIMM
JKYpHaNaMH, XOTf OH BCeraa Obl1 BeJNHKOJEeNHO OCBEIOMJIEH O MPOUCXOISLIEM
B MHpe M3HKH. DTO JOCTHTaNOCh «BBITATMBAHMEM», N0 BBHIPAKEHHIO CAMOTO
DepMH, CBelleHHII B HEMOCPeACTBEHHOM pa3roBope C JDPYIHMH  (DU3UKAMA.
Bonomunaercsa caydali, Xopomio IOKa3blBAIOWIMI ellle OAHY XapakTepHYK Has
Depmu uepTy — CIOCOGHOCTb JaBaTh COBETH JMIOAAM, paGoTaloliuM fa)e B
Y3KHX oO6sacTX NpHMeHeHHA ¢u3HkH, ¢ KoTopeiMi PepMn cam Gwlal Mano
3HaxkoM. B-1942 r. mHe moBesoch BcTperHTbes ¢ Pepmu B Ynkaro. S B to
BpeMs paboTaj B 06G/acTH NPHMEHeHHS sAepHON (GU3HKH B DasBelxe MecCTo-
HaxoXaeHHll HedTH (HEMTPOHHBIA KapoTTax M raMMa-kaporrax). [lockombky
DepMu He MMes CBeJEHUil, KAaCAIOUHMXCS KapOTTaXa, OH, KOHEUHO, Hayaa «Bhl-
TACHBATb» HX H3 MeHs. Bekope oH yxe caM laBajl MHe COBETHI H BbICKA3bi-
BaJl MHOTMOYHMCJIEHHBIE HIeH, MOCJHYXKHBIIHE OCHOBOH AJf NaJbHeHIUell LJHTeNb~
HoOlt paboThl B 3TOI 06MACTH.

Cpefn MHOTOYMC/EHHBIX TeopeTHueckHx paGor DepMH, NOABAABIIHXCS
HayHHasg CO BpeMeHH omyOJHMKOBaHMS pabOThl MO CTaTHCTHKe Ao 1934 r.,
Konaa oH Hawan paGoraTh B obnacTH sflepHOH (U3UKH, CJaefyeT OTMETHTb
merox Tomaca — ®epmu (1928) — npumenenne cratnctukd Pepmu B onpe-
HEJISHHH CPeJHeno 3JEKTPHYECKOTO IMOTEHLUHaNa B aTOME, TEODHIO CBEDXTOHKOR
CTPYKTYpPBl ONeKTpaJpHbIX JHHHA (1933) M ero mepeopMyJaupPOBKY KBaHTO-
BOM 3JeKTpopHHaMHkH (1932), KoTopas npesacraBiader coBoit GrecTAlMit NpH-
Mep SICHOH TPaKTOBKH TPYAHOrO BONPOCA.

KayecmBe JHebloTa B ofnactd sgepHoil ¢usuxu Pepmu omyGaukoBan
B 1934 r. cBOIO M3BecTHYIO Teopuio f-pacmaia — KJAacCHUeCKylo pabotTy, oOc-
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HOBAHHYI0 Ha npefmoyoxkennu [layau o ToM, uro B [-mpouecce 3/eKTPOH
dHcnyckaeTcs OfiHOBpeMeHHO ¢ Hefimpuno. Mwmeiouias cama mo ceGe Gosbiuoe
3HayeHHe, 3Ta paboTa SABHJAACH U NPOTOTHNOM COBPEMEHHBIX TEOPHH B3aHMO-
AelcTBUA 3JMeMeHTapHBIX yYacTHU. B Hacrosliee BpeMs (H3MKH CUHTAIOT, 4TO
naiinenHoe PepMH B3auMoNefCTBHe MeXJy HYKJOHHBIM MOJeM H MOJeM Napbl
3JIeKTPOH — HeHTPHHO mpelcTaBisgeT coGofi ocoOblil cayuait Gosee obuiero
B3aUMOJEHCTBUS MeXAY JIOOBIMH ueThipbMs (epMHOHAMH — TaK HasbIBaeMoe
yHHBepcaJibHoe B3aumopeiicTsie Pepmu, KpafiHe MaJas UHTEHCHBHOCTb KOTO-
poOro ompefelsieTcss BeMHUHHON «KOHCTAHTH PepMi».

HecmoTpst Ha TO, yTO HOWIeLOBaTesbCKasd JedATeJbHOCTb Pepmu 10
1934 r. HOCH/Ia TeCpPeTHYeCKHiHl XapakTep, CKPHITHIH IKCMEPAMEHTATOP H3PELKa
npo6ymkpancs B HeM. Dbl1, HanpuMep, Takoii cayuwaii: ogHax<ael Pepmu mody-
YMJ KOPPEKTYpPY CBOeil KHHIM «MoJlekysbl M KPHCTaMIbI»; ONHH H3 CHHMKOB,
Ha KOTOPOM OblIO H300paKeHO YepefoOBaHHe HHTEHCUBHOCTEH B MOJeKYJsp-
d0M CMexTpe a30Ta, He YAOBJETBODHJ aBTOPa KHUrH, PepMu HeMmelJeHHO Ha-
wesa cBOGOAHBIH MORXOAALIM# crekTporpad (310 Gbl1o B PHUMOKOM HMHCTHTYTe
¢busuky, HaKTHUEOKH SBJISABLIEMCS B TO BpeMs JaGopaTOpHeHl CNEKTPOCKOMHHU)
M, NPeBPAaTHBIINCh B IKCIEPUMEHTATOPA, H3TOTOBHJ HYXKHbIH LJS KHHIH XOpO-
1M CHEMOK.

TlepBble Ke KpymHble SKCHepHMeHTa/bHble paGoThl PepMH BHITOMHHI B

obnactd sageproit ¢usuku (1934). dtum paboraM, 3a kotopble Pepmu moay-
yua1 HoGeneBCcKyio npemiuio, MpeAliecTBOBAIN ABa COOLITHA: Moe3nka Pasertu B
TepManuio ¢ Ueabl0 H3yueHHS ANEPHOH SKCIEDPHMEHTANbLHOH MeTONHKH # 006-
CyXJeHUe Ha CeMHHape HHCTHTYyTa NOA pykosoictsoM Pepmu K/acCHuecKoOi
guury Pesepcdopra mo paaHoakTHBHOCTH.
- Tyt xe nocite orkpuithHa Ppenepuxom u Hpen JKoumo-Kiopu ssienns
HCKYOCTBEHHO! DafHOaKTHBHOCTH (epMmu mpHlle] K BHIBOAY, 4TO HEHTDOMHI,
TMOCKOVIBKY OHM He HMeloT 3apfla, AOMIKHbI 0CcOGeHHO 3((eKTHBHO 06pa3OBbI-
BaTh PAfHOAKTHBHbBE 3JMEHTH, H CO CBOHCTBEHHOH eMy 3Heprued Hauanm cH-
cTeMaTHyeckylo 60MGapaHpoBKY HeHTPOHAMH MOYTH BCEX CYIIECTBYIOUIHX 3Je-
MeHTOB, HeT HEOGXOZMMOCTH HANOMHHATh 3[eCb O BCeX NOPA3HTEJbHBIX pe-
3yabTarax skcnepaMeHToB Pepmu — o6pasoBanue Gosee IMIECTHAECATH PaauO-
AKTUBHBIX 5JEMEHTOB; OTKPHITHE 3aMeflJIeHHS HeHTPOHOB B X GOJBIIOH Bepo-
STHOCTH 3aXBaTa B TAaKHX 3JeMeHTaX, KaK KaAMHil H 60p; Dpynnbl HEHTPOHOB
¥ T. A. Bce 3TH GuecTsAllde H COBepINEHHO HeOXKHJAAHHbIE OTKPBHITHA OblIH
ony6JHKOBAHBL B BHAE KOPOTKHX COOOLIEHHH B HTaJbSHCKOM XKYypHaJae
«Ricerca Scientifica», npespatuBmemcs Gaarogaps PepMu H3 CcOBepUIEHHO
HeHM3BECTHOTO H3JaHHsA B XKYPHaJ MeXKIYHapoJHOro 3HaueHus. To/abKo 3a roi
JabopaTopusi CIEKTPOCKONHH NpeBpaTHJIAach B MEpPBOKJIACCHYIO, XOTS H Ma-
JIeHbKYI0, 1a60paTOpHIO ANEPHOH (hU3HKH.

Pumckas JaGopatopus Oblia HdelcTBHTENbHO MaJseHbkoit, OO6luee uyucio
HayuHbIX DaGOTHHKOB ¥ MeXaHHKOB, paboraBwux ¢ PepmH, emsa HOXOMHIO
A0 mecsatd. ExerogHo aunaoM no ¢usuke noayyaid, B CpefHeM, OAHH-ABA
CTYJleHTa, HEOMOTPS Ha TO, YTO Ha (DH3HKO-MaTeMaTHUYECKOM (aKkyvibTeTe HPO-
deccopamn 6ot Pepmn, Pasertd, Boubteppa, Jlesu-Uusuta. Madoe wyucio
IMINJIOMAHTOB OOGBACHANOCH HeGJeCTAIUNMH NePCIeKTHBAMH, OXKHAABIIHMH MO-
NOABIX (PHBHKOB-HTAJBLSHIEB B TO BpeMs.

Yro Kacaercss CPeNCTB, HEOOXOMHMBIX Ml HCCIOAOBATENBOKHX paboT, TO
«palHCTCKOe MPaBHTENLCTBO, TAK IIeAPO IOMOraBlliee KDPYMHBIM ITPOMBILIIEH-
HUKaM, OKa3aJochb MOBOJNBLHO CKYNBIM, KODIA peyb WIa O COpeAcTBax AJa
Haykd. OfHaKAbl C 1eJbl0 SKOHOMHH cpeacTB, Pepmu peltna, 4To CTaHAapT-
Hble JIeKTPHUECKHE BHJKH CJELyeT HSrOTOBJAATL B 1a60OpaTOpHOli MacCTepCKOi:
OH NpoBesl fBa JHA C MeXaHHKOM, crapascb HafTH YROGHBIA cmoco6 uX H3-
FOTOBJIEHHS, HO NOC/IE 3TOTO eMY IPHILIOCh OCTaBUTb CBOE MpEeLJOoXKeHHe, Kak
He3KOHOMHUHOE.

Yyactne QPepMH B KayecTBe HCIOJNHHTENS B 3KCHepHMeHTaJbHOA pabore
‘ObJI0 BCErAa HENOCPeJACTBEHHbIM, OH He TOJBKO DYKOBOLHJ, HO M JIOOMI pa-
6oTaTb CBOMMH COOGCTBEHHBIMH pyKaMu. B uacTHoctH, Pepmu ObIT HemaoxuMm
creknoaysoM. HemocpemcTBenHoe u moBcemHeBHOe yuacTHe Pepmu B pabore,
PYKOBOAHUMOM MM, ObIJIO BO3MOXKHO TOJIKO NIIOTOMY, YTO OH HacTOHYHBO H yn-
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pPAMO OTKa3blBaJCid 3aHHMAaThb AJAMMHHCTPATHBHble HOJMXKHOCTH., HeMHorue sHa-
10T, YTO OH HHMKOTJA He OblN BO r/aBe J1a6opaTopHit, B KOTOpPHIX paboTas.

®epmu B JaGopaTopuH BCerja COXpAaHAJ HeM3MEHHOe CIMOKOHCTBHE. I0BO-
pusd, yto B 1942 r., KOrAa nepBblil SAEPHbIl PeakTOp, NOCTPOEHHBIN HM, NMpH-
6amKascs K KPUTHUECKHM ycJoBHsiM, PepMHu mpepBaj oflllee HAMpsKeHHe H3-
BeCTHOI (pasoit: «I[Toiimem oGenaTb». ITouTH 3a RecATb JIeT O 3TOrO cayuas,
KOPia B PumckoM nHCTHTYTe (DH3HKH HEeOXMLAHHO GBIO OOGHAPY:KeHO YBeJH-
YeHHe DPajHOaKTHBHOCTH, BHI3BAHHOH HefTpoHaMHu, OOYC/IOBJIeHHOe HaJHuHem
BONODOACONepKAIUX BewlecTB, @epMH OXJafHM @bl CBOHX COTPYAHHKOB
Toif ke (¢ppasoii: «Iloimem obematb». K KoHuy o6ena ®Pepmu yKe 06b-
AcHua oTKpuiTHe (3ddexT Pepmu) xaxk sBJeHHe 3aMelJeHHs HEHTPOHOB H 3a-
metua: «Kak miymo, uto Mbl He NpejicKasajH 3TO paHbile», IIpumepHo uepes
roj OCHOBHl TOH 06/1aCTH (USHKH, KOTOpas CerofHA HOCHT Ha3BaHHe «HeATpO-
HUKH», OBNIM TaK fCHO cdopMmyanpoBaHnl PepMu, UTO HEKOTOpHIE €ro CTaTbH,
B YaCTHOCTH PaboThl «O [BHKEHHH HeHATPOHOB B Cpelax, COLEpMKALIHX BO-
nopon» H «[lornouenne u aucddysus MeAJeHHEIX HeATPOHOB», CErOAHS, NMOUTH
20 Jer cmycTs mMocse onyOMMKOBaHHS, ABASAIOTCS JYYUIMM BBEAEHHEM B HAYKY,
OJHMHAKOBO HHTEpeCyIOIlYI0 KaK (DH3HKOB, TaK H HHKEHEepoB.

B onwrrax, BmnonHeHHHX B Pume B 1934—1935 rr., 6omGaprmpoBka ypa-
Ha HeHTpOHaMM BhIGBaJna 00pa3oBaHHe PANA DAJHOAKTHBHEIX 3JieMeHTOB, Cpe-
IH KOTOophlX, mo MHeHuio Pepmu, Ob1 H 371eMEHT C aTOMHBIM HomepoMm 93.
Kak crayio ICHO BIOCJEACTBHH, 3TH 3JEMEHTHl B JeHCTBHTENbHOCTH OKa3aJHCH
MPOAYKTAMH [LeJIeHHs, H, XOTH mpH GoMOapIuHpOBKe ypaHa o6pasyioTcsl TpaH<-
ypaHoBble 3JeMeHThl, coobulenHe Pepmu 06 3eMeHTe 93 OBIIO HEBEPHO —
eJ\MHCTBAHHAA OWMOKAa B TeYyeHHe ero JOJrOH M CJIaBHOH HCOIELOBAaTEbCKOM
NeATEeNbHOCTH., DTO, HAZO OTMETHTb, He 3aTOPMO3MJIO Da3BHTHe HCCAeAOBaHHI,
KOTOpble BeJIH K OTKpPBLITHIO HesieHHd. OnHako ®PepMH oueHb NepexkHBaJ onyG-
JUKOBaHUe paboThl MO 3dyneMeHTy 93.

B Pumckom uHcTHTYTe (u3ukn PepMH NOJYUHa TNpPO3BHILE  «NAMbI»,
C KOTOPHIM BCe €ro COTPYMIHMKH M ADy3bs He TONbKO B PuMe, HO H BO BCeM
MHupe obpamaJnuce X Hemy. [Tpossuule sTo o3Hayasno, ytro Pepmu (B obnacTh
¢usuxu!) GBWT HeMOTpelHM TaK e, KaK CUYHTAETCd HeMonpellMMBIM B BONPO-
cax peJHTHH TJaBa KaTONHYeCKoH HepKBM — nama puMckuit. Pepmu, KoHeu-
HO, OCTaJcs «Mamoit» Raxe Mocje cayyas ¢ sneMeHTom 93.

Bo Bpems mpeObiBanns B PuMme B mepuoi ¢dammucnckoif ZUKTaTypn Pepumn
COXPaHWJ CBOIO HEMoKoJeGMMYIO YeCTHOCTb, HAXOMACh JaxKe B COBepUIEHHO
passpauenHoit damuctckoit Axagemun HMramuu. B wacTrocTn, 8 Axagemuu u B
YHHBEpPCHTETaX OH Bcerfa cMeno 6opoJics 3a NPH3HAHHE HAYYHBIX HNOCTHIXKE-
HHUil, @ He 3acayr mepel (aIIMCTCKMM TOCYNApCTBOM, Kak KPHUTepHsl NpH Ha-
3HaYeHUN YHHBEPCHUTETCKUX NMpodeccopos.

OpHako, obumasch ¢ BecbMa Y3KHM KPYroM MpodeccOpoB YHM3epCHTETa,
KOTOPHIM MHD TepOMYECKOro aHTH(AIIMCTCKOTO HTAaMbSHCKOTO pabeyuero kJjac-
ca ObT coBepllleHHO He u3BecTeH, PepMu He NPOABIAN HHKAKOI'O HHTEpeca K
MOJIUTHKE.

IMosnnee PepMu npuILIOCh NPOSBHTb CBOIO AHTHNATHIO K damusMy 60-
nee nmpsamo. B 1938 r. o Obii HarpaxkaeHn HoGenesckoit mpemueii 3a uccae-
HoBaTeNbCKHe pabGTHl MO CcBoOicTBaM HeHTpoHOB. ITocse BBeleHUs aHTHCEMHUT-
CKHX (hAlIHCTCKMX 3aKOHOB OH C ceMbell moexasn H3 CTOKrojbMa, KyAa e3nu
3a mpeMueil, npaMo B Hoio-Vlopk, XoTa 3aKOHBI 3TH HENOCPENCTBEHHO €ro He
kacamuch (kena Qepmu Gbla MTAaNbSHKOH eBPEHCKOA Bephl, caM OH Obi1 Ka-
TOJTHKOM ) .

Brocnencreun Pepmy coGCTBEHHBIM NPHMEPOM BHEC 3HAYHTENIbHBIA BKAAA
B TO, 4TOOBI paccesTh BeCbMa DAacHpOCTPaHeHHOe B KAMUTAIHCTHYECKHX CTPa-
HaX MHEHHe O TOM, UTO <«HTaJbsfHEl» U «(pamHCT» — CHHOHHUMBL W He cay-
yafHo, uro B HMranum uMeHHO Heodaurnmcrckas meyaTb He CYHTaeT aas cebs
1030pOM OCKOPOJIATH MaMATh YeJOBeKa, KOTOPbHIM BeCb HTAMbSHCKHII HapOA
BIpaBe TOPJAHTHCHA, KK ONHHM M3 CBOMX JIYYLIAX CHLHOB.

B CIIA ®depMu npHHSI JOMKHOCTL mpodeccopa ¢usukn Komym6Guiickoro
yuusepcureta. Tam oH cosman (1939) KONHUECTBEHHYIO TEODHIO HOHM3AUHOH-
HBIX MOTePb SHEPrHH 3apsKeHHBIMH YaCTHIAMH, YUUTHLIBAIOILYI0 MOJAPH3ALHIO
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BelllecTBA, uepe3 KOTOpOe 3TH YacTHLbl NMPoXoAaT. M3 aToil TeopuH, Bmocned-
CTBH | TIPOBEPEHHOH OMBITOM, CJEYeT, 4YTO TOPMO3HAs CIOCOGHOCTb BELLeCTB
3aBHCHT OT CTeleHH HX KOHJeHcauuu (depMueBCKHEl >(P(HeKT IIOTHOCTH).

Cpasy nocie OTKpbiThs AeseHuss I'aom u Hlrtpaccmanom Pepmu mows,
KAaKHe DeBOJIONHOHHble BO3MOXKHOCTH MOIVIH BBITEKaTb W3 3TOro siBjJeHus. He-
3aBHCHMO OT TPYIIBI SKCIEPHMEHTATOPOB, PaGoTaBLIMX INOA PYKOBOJCTBOM
JKoano-Kiopu, ®epMH 3KCIepHMEHTAJbHO AO0Ka3al, 4TO HpH JeJeHHH Homyc-
KaeTcsl HECKOJIBKO HEHTPOHOB — OGCTOSATENBCTBO, Ae/alollee BO3MOXKHONH Uern-
HYI0 peaxuuio.

C sroro Bpemern (1939) Bcs nmesitreabHocTs PepMu Ha HECKOJBKO JIeT
6bl1a TMOCBSsiLEHA TOJYYEHHIO ATOMHOH Heprud M3 ypaHa: JOOM/ICA OH 3TOro B
nexabpe 1942 r. Gepmu Ha3Baa NepBblil AAEpHHIE peakTop «pilas, uTo mo-uTabL-
SIHCKH O3Hau2eT YTO-TO CJOMKEHHOE M3 MHOPHX NOMOOHHIX cyoeB, MOMOGHO TO-
MY, KaK BOJIbTOB CTONG — MEpPBBII HCTOWHHK IJIHTENbHOr0 NOCTOSIHHOrO  TO-
Ka — MO-HTaqbsHCKH HasbiBaeTcs «pila» BoupTel. B Coserckom Corose, rae
BrepBble B MUpE MOCTPOEHA 3JeKTPOCTaHUMSH, paboTaiollas HAa aTOMHOI 3Hep-
rHH, BCeM sICHO, uTo «pila» depMu HMeeT He MeHbllee HCTOpHYECKOe 3Haue-
HHe, 4eM BOJIbTOBA «pilax.

HeBosMOXHO HaThb 34ech xoT Obl OTAAaJeHHOe NpeNCTAaBJEHHE O KOJOC-
canbHOM paBore, BbimoJdiHenHo#i Pepmu B obGnacTd aTomroir sHepruu. Ocraet-
csl HamesATbCs, yTo MHOTHe HeomyOuankoBaHHble paGotsi Pepmu, HMelolHe HC-
TOpHYECKOe 3HAyeHHe, CKOPO MOABATCH B neuaTH. PaboTel, BbUTOJNHeHHble
@epMH coBMeCTHO ¢ AHIEPCOHOM, MO 3aMel/IeHHI0 M IH(dY3uH HeHTPOHOB B
rpaguTe ABJAIOTCA NPHMEPOM 3KCIIEPHVIEHTANbHOIO H TeODeTHYeCKOTO MacTep-
cmBa. MHOTHe HayuHble TepMHHbI, DPACNPOCTPAHEHHBIE B 3TOH O06GJIACTH, HOCAT
ums Depmu: HelTPoHHBIE Bo3pacT Mo PepMu, (epMHeBCKas TeNIOBas KOJOH-
Ha ¥ Ap. 34ecb XKe C/IefyeT HANOMHHTb O MeToAde PepMH onpefeseHHs KpHu-
THYECKHX PasMepoB pearupymolled Cpefbl B ONBITAX, BLIMOJHEHHHIX NpPH OT-
HOCHTEJIbHO MaJIeHbKOM KOJIHYeCTBE YPaHCOJePKalllero BelecTBa (IKCMOHEH-
uxanbHblil onbit Pepwmu). OmblT, omHcaHHe KOTOPOTO MOXKHO HafiTH BO BCeX
KHHrax, NMOCBSLIEHHBIX fANEPHBIM peaKkTopaM, TaK NpPOCT, YTO CErOJHS TPYLHO
NpelcTaBHTL cebe HHOM NMOAXOJA K paccCMaTpHBaeMOMy BONPOCY.

Pepmu 06Jafan HCKJIOUHTENbHON (HH3UUECKOH HMHTYHIHel, OH BCerfa Ha-
Xonusa Hauboslee NPOCThle NMOAXOAbI K PEIIEHHMIO CAMbIX CJAOXHBIX INPaKTHYe-
cKkuX 3afgad. Uro Xe KacaeTcs HCCJeLOBaHHH (YHLAMeHTaNbHOrO XapakTepa,
10 u3bpanHble Pepmu Gosbline npoG/ieMbl CTAHOBHJMCL BCenAa MPOCTBIMH,

XOTsl TaKas NpOCTOTA, KOHEYHO, HACTynajla TOJbKO Iocsle TOMO, Kak OH MX
GaecTalle paspelal.

[Tocne Boitnbl PepMu NPHHSN AOMKHOCTH Hpodeccopa ¢usukn Yukar-
CKOro yHMBepcHTeTa. VIcnosib3ysi MOCTPOEHHBIH MM DPEakTop B KayecTBe HCTOY-
HHKa HefTPOHOB, OH OTKPBLII HOBYIO TMaBy B 00JacTH sIepHOH (HU3UKH —
HEHTPOHHYIO OTTHKY, PAL BaXKHbLIX BOMPOCOB KOTOPOH XOPOLIO OMHCAH B €ro
nepeBeleHHON HA DYCCKHH f3BIK KHHUre «JIeKuuu no aTomMHo# ¢u3uke», B aToit
/K@ KHHreé MOXHO HalTH 00CyXleHHe (YHIAMEHTAJbHOH NPOGAEMBI HeATPOH-
HO-3/IEKTPOHHOTO  B3aHMOJEHCTBHA, pelleHHI0 KoTopoii PepMH HOCBATHA
(1947) ocTpOYMHBIil OMBIT.

Cosnatenb spepHo#t Hayku Pesepdopd ckasas, 4TO yuYeHMKM He MO3BOJS-
I0T eMy CTapeTb. JTO yTBepXKAeHHe BepHO AJs OOJBIIMHCTBA yuuTesel, [0-
CTOHHBIX 3Toro 3Banus. Uro ke kacaerca PepMmu, TO J0 KOHLA CBOEH >KHU3HU
OH OB MOJIOXKe JIIOGOTO CBOETO yYeHHKa MM COTPyAHMKA. M 1m0 KoHua ceoux
nueit ®epMu ocTaBajcs CTYHLEHTOM, BCEN[a IOJHBIM CTPACTHOTO XKeJNAHHS MO-
JIYYHUTb HOBBIE 3HAHHA.

B Bospacre okono 50 ser depmu, UMeBIIMH B CBOEM PAaCIOPSKEHHH
psil peakTopoB AJA (YHNAMEHTAJbHBIX HCCJIeNOBaHHA B KPaiiHe HHTEPECHOH, UM
Ke CO8JaHHON 06aacTH, pellaeT MOJHOCTbIO H3MEHHTb HaNpaBleHHE CBOeil
0esATeJbHOCTH M nocBAulaerT cefs HOCASLOBAHHAM YaCTHI, BBICOKHX SHEprHIL.
B uactHOoCTH, ero npuB/eKaeT OQHA H3 LEHTPAJbHBIX NPOGJeM COBpeMEeHHOH
¢u3uKY — mpob/ieMa Me30H-HYKJIOHHOro B3aumogeiictBufA. Ero paGora (1953)
O PAaCCesiHHH TOJNOMHTENbHbIX M OTPHUATENbHBIX T-ME30HOB DA3HBLIX JHEPruil
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NPOTOHAMH OTKPBIIA HOBYIO [JIaBY JKCIEPHMEHTAJbHOH U  TeOPeTHYeCKOH
¢usuku.

B pa6oTtax mo paccesHHIO T-ME30HOB Ha BOJOPOJAEe OCOGEHHO SAPKO BhIfAB-
asencd JauyHocTh PepPMU KaK BBLAAIOLIETOCS TEOPeTHKa H 3IKCIepHMEHTaTopa.
Uro oH B 3THX paBoTax yyacTBOBaJ He TOJbKO KaK PYKOBOAUTeNb, HO H Kak
HEMOCPEACTBEHHbIH HOMOJIHUTEb, BUAHO XOTS OBl M3 TOTO, YTO OH ObII OTBET-
CTBEHHBIM 34 KOHCTPYKUHIO TakHX HeTaJjieil, Kak BHYTPeHHAS MHIUEHb CHHXPO-
UMKJIOTPOHA, yNpaBJseMas AUCTAHIHOHHO.

B paGorax o 7-Me30HAX, KaK M B APyrux paboTax, HeusraZuMBbli Cael,
ocrasieHHblt Pepmu, BHPAXKaacsd He TONBKO B COASPIKAHMH, HO TaKXe H B
0cO6bIX METONHYECKHX INOJAXOAAX, B HOBbIX HAyUHbIX BbIpaKeHHAX M Jaxe B
KpailHe yAauyHbIX oBGo3Hauenusx. Mexany npounm, Pepmu Oblm TOro MHeHus,
YTO BONPOC O MPOCTOTe OGO3HAYEeHHH HMeeT TePBOCTENeHHOe 3HAYeHHe B TEO-
peTHuecKoH Qusuke.

HeBosMOXKHO NMOJYUHTH NpeAcTaBaeHde 000 BceM TpYyAe, BaoxenHom Pep-
MH B TeODeTHUecKHe DaGOThl, TOJBKO IO TeM M3 HHX, KOTOPHIE ONyOJHKOBAHbI:
AJs ony6/anKoBaHus Obla oToGpaHa JUIIb He3HAYHTeNbHAs 4yacTb BCeX paboT.
Bor moueMy HeT HM ONHOIT HeBEIAAtOLleficst TeopeTHyecKo#t paborel Pepmu.

W3 reoperuyecknx crareil PepMn B oGnacri BBICOKMX 3Hepruit ocoboe
MeCTO 3aHHMAalOT JiBe, Kacaiollliecs TaK Ha3blBaeMOro (epMHeBCKOro Mexa-
HH3Ma YCKODEHHS MepPBHYHBIX KOCMHYECKHMX JiyyeH H TEOPHH MHO’KECTBEHHOTO
ob6pasopaunst Me3oHoB, OGe OCHOBAHEI HA H[ge, CTO/b K€ NMPOCTOH, KaK M IMO-
pasuTevIbHOM.

B ocHoBe oObsicHeHus (1949) MmexanuaMa yCKOPEHHS NePBHUHBIX YaCTHI{
B KOOMHYECKHX Jyuax JIeXXKHT CJefylolllee pacCyifeHHe, OCHOBAHHOe Ha IPHH-
Lyne PaBHOMEPHOro pacrpejefeHus Hepruu. PaccMOTpHM COyAapeHHs MHKPO-
YaCcTHUL, ¢ QBHKYIMAMHCSH MAKPOCKONHUECKHMH TeJlaMH. XOTA B OMHOM CTOJIKHO-
BEHUH YaCTHIbl MOTYT NOTEPATh HJH YBEJHYHTb CBOIO SHEPTHIO, B KOHEYHOM
cyeTe UMeeTcs TEHMEHUHS K CTATHCTHYECKOMY DAaBHOBECHIO, a 3TO 3HAYUT, 4TO
YacTHUBl B CPelHeM YCKOPSIOTCH B COYJAAPEeHHSAX C MAaKPOCKOMHMYECKHMH Te-
Jamu., B teopun depMu 3apsKeHHble YaCTHIbl OTKJOHSAIOTCS MATHHTHBIMH IIO-
JIIMH, CBI3aHHBIMH C NPOBOMAILMM ra3oM, H B KOHIE KOHLOB CTPeMSTCS NpH-
o0pecTH SHEpPrHi0, PAaBHYIO IHEPrHH NBHIKYILIEroCs rasa B IEJOM.

B Tteopuu MHOXecTBeEHOro o6pasoBanua uactHu (1950) npouecc coyma-
peHHs IPH OyeHb BBLICOKHX SHEPrHAX PacCMaTpPHBAeTCs NMpPH NMOMOIIH CTATHCTH-
YECKHX H JaXKe TePMOJHHAMUYECKHX MeTONOB. TeOpHIO 3HAUMTENBHO pacIIHpH-
JIH H YCOBEpIISHCTBOBAJH COBETCKHE (DH3HKH.

Bee mpyaer PepmMu xapakTepH3yIOTCA KpaliHell KOHKpeTHOCTbIO. Ero Teo-
pPHH Bce cO3[aHBl, yTOGbl OGBACHHTb, CKAXeM, MOBeeHHe ONpefeJeHHOH 3KC-
NepUMEHTANbHON KPHUBOH, «CTPAHHOCTb» JAHHOTO 3KCNEPHMEHTAaJIbHOTO (axTa
H T I

B ABaguarthix rogax 3TOro CTOJNETHS, KOIJA OCHOBHblEe NMPHHIUIBI (H3HKH
npeTepneBaid KOPeHHYIO JIOMKY, Modomomy Pepmu Ges yuHTesell HOJKHO
610 6bITH KpailHe TPYLHO OpueHTHpoBaTbcA. He MCK/IOUEHO, YTO 4epThI, MPH-
cymue PepMu,— KOHKPETHOCTb, HEHABHCTb K HEOTpeleJ]EeHHOCTH, HCKJI0YY-
TeNbHBIH 34PaBbI CMBIC,— CONEHCTBYS eMYy B CO3JaHMH MHOTHX (YyHIaMeH-
TaJbHBIX TEOpHil, B TO XKe BpeMsl B 3THX YCJIOBHSIX He NO3BOJIMJIM eMy CO3LaTb
TaKHe TEeOPHH M NPHHIUMME, KaK KBAaHTOBAasA MeXaHHMKA, COOTHOILEHHe HeoIllpe-
HeneHHocTed M mpuHuun Ilayaw.

B 3akafueHHe XO4yeTcs OTMETHTb, YTO nocte cMeptd PepMu HekoTOpHIE
ero paGoThl Ha ¢oHe Da3BHTHA COBpPeMeHHOH (M3MKM O0Kasajucbh Aaxe Gosee
rayO0OKHMH, YeM CMHTAJHCh B TO BpeMs, KOTJAAa aBTOp MX Hamucald. B kauectse
npuMepa MOXKHO YIOMSHYTb ero OTKpeITHe (1952) pesoHaHcHoTO B3auMmo-
IefICTBHS MHOHA M HYKJOHA B COCTOSIHHM C OINpeAes]eHHHIMH KBAHTOBBIMH YHC-
aamu. Ilocme Toro, xorma PepMH yxe He CTano, (U3UKA DE3OHAHCHBIX CO-
CTOSIHMI IeMEHTapHBIX YaCTHL, MPEBPATH/IACh B BAXKHEHUIYIO IVIaBy COBpeMeH-
Holl ¢msuku. OueHb kaub, uto Pepmu He cmor yBuiaeTb 3Toro! OH, KOHeuHO,
6b11 Obl IVIaBHBIM HeHCTBYIOLIHM JIMLHOM H B 3TOM Jede.
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