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TECPETUYECKAR
HEOBX0AUMOCTb
HEWTPHHO

B nocienHee Bpems Bce yallle ¥ yallle He TOJBKO B COJHUT-
HbIX HayuyHbIX JKYypHa/iax, HO H Ha CTpPaHMLAX raseT U NOMyJaap-
HbIX H3JaHUH YHTATENb BCTpPEYaeTcsd C «TAUHCTBEHHOH» 3JeMed-
TapHOH wYacTulel, HOCSIIEeH [OBOJBHO CTPAHHOE HasBaHHE —
«HeATpHHO». UTO Ke 3TO 3a yacTHLa, KAaKyl0 POJb OHA UIpaer B
¢du3uKe 318MEHTAPHBIX YaCTHL H BO BceseHHo#?

Haunem ¢ Toro, uro 06bSICHUM ee Ha3BaHHe.

Konna sTa uacTHua BHepBble MOABUIACH B (DU3HKE, YUEHbIE
y:Ke TBepAO 3HAJM, 4TO CYLIECTBYIOT TaxkHe JeMeHTapHble yac-
THIIB,, KaK HEATPOHBI H [POTOHBl — KKUPMHUYHKA®, COCTABJSAIO-
e atoMHoe sapo. HeliTpon He nmeer sjekTpHUecKone sapsna,
M 10 3TOH NMPHYKHE OH MOJYUHUJ TakCe Ha3BaHHE.

B 1931 r. usBecTublil mBeiinapckuit pusuk Boasdraur [Maynau
N0 MpUYUHAM, KOTOpble s OOBACHIO HHKe, MPUIIEN K BBHIBOLY,
4TO B MNpPUpOAEe JAOJ/KHA CYLIeCTBOBAaThb elle OJHA HeHTpasibHad
JyacTuia ¢ Maccoi, HaMHOro MeHbllefl, yeM y HeHTpoHA, Kak OH
rOBOpUJI, «MaJeHbKUH HelimpoH». Korna o uajtaran aTy mueio ¢
TPHUGYHBI OHOr0 MEXIYHAPOAHOTO HAyYHOTO COBELLaHHS, UTaJb-
AHOKHH ¢usux dupuko Pepmu nepedUS €ro ClI0BaMH:

— HasuniBafiTe ero «HefATpHHO»!

Ileno B ToM, 4TO MO-UTAJbIHCKH YMEHBUIHTEIbHO-JACKATENb-
HO€ OKOHYaHHE «HHO®» COOTBETCTBYET PYCCKOMY CYGhGHKCY «THKS.
Taxﬂ 4TO HEHTPHHO B HepeBOle C HMTAJbSHCKONO GyneT 03HAyaThb
HEHTPOHUHK>,

Tak nefirpuno 6blo uso6pereno Ilayau, a oxpemeno Pepmu.

Kak yacto GbiBaetr B HayKe, HOBble MIE€H BbIABHTAlOTCH TOr-
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na, Korja B paMKax CyUIeCTBYIOWIMX 3HAHMH BO3HMKaer Mnapa-
nokc. «M3o6perenne» HeATPUHO TakKe ObIJIO BbI3BAHO KaXKYyLUIUM-
¢l mapajoKcoM, OGHApYKeHHbIM IIPH 3KCMEePHMEHTaJbHOM HC-
c/lenoBaHuu B-pacmajga. DTOT MNPOLECC COCTOMT B  CaMONpPOH3-
BOJIbHOM HCIYCKAaHHH OTPHLATENbHBIX 3JEKTPOHOB (€~) aTOMHbi-
mu ssapamu. Konma He#TpHHO ellle He OBHIIO «H300peTeHO», Mpe-
mojiaraju, 4yro B-pacnal sapa Z, uMemwlero 3apap +Ze, mnpo-
HCXOOUT 10 CXeMe
Z— (Z+1)+e-.

Ho okazanoch, YTO HEPruu BLIIETAIOLUINX JEKTPOHOB B 3TOM
mpolecce He CTPOro onpeneneHHble, a CaMble pa3HOCGPasHbIE.
B GoapuimHCTBE CIyyaeB SHEPTUU SBHO OBLJIO MeHbUIe TOH, KO-
TOPYIO 3JIGKTPOHBI JNOJIKHBI OblIH OBl Teoperuuecku umerb. Co-
31aBaJIOCh BleyaT/eHHue, YTO SHEPTHd Kyla-To Hcuesaer, Kak
OyLro Hapyluiajacsi 3aKOH COXpPaHeHHS 3Hepruu. TpynHocTH Oblix
HaCTOJILKO Cepbe3HbIMH, 4TO HEKOTOphble KPYNHble (PU3HUKU Nped-
Jarajau Jaxe OTKasaTbcs OT 3TOro (pyHIaMeHTaJBHOTO 3aKOHa.

Kaxyleecss HecoxpaHeHHue sHeprHH, 0JHAKO, HOCHJAO0 LOBOJIBHO
cTpaHHBIt xapakrep. IlefcTBUTeNbHO, eC/iH PHEPrHsA HE COoXpa-
HAeTCs B npouecce f-paonaga, cjaenoBano 6bl 0XKHAATh, YTO HHOT-
lla 3HepTHH 3JeKTPOHOB OyHeT He XBaTaTb, a4 MHOMNMA MOSIBUTCA
auuaasg. OQHako 0Ka3aaoch, YTO BBIMDpBILIA SHEPruy He ObIBaeT.

Taxum o6pa3oM, He ecTeCTBEHHOE CTPCMJEHHE COXPAHUTb He-
3bIOJeMBIMH 2aKOHBl (H3HKH, a (aKThl, KOTOPHIM B HayKe BCeraa
TPUHANJMEXKUT Noc/aefHee CJOBO, 3aCTaBH/IM BCTAaTb Ha 3aILUTY
3aKoHa coxpaHeHus 3Hepruu. Ho kak?

«H3obperaTenby HeATpUHO paccyxnan Tak. Kaxymeeca He-
COXpaHeHUe HEPrHH OBYCIOBJNEHO NPOCTO TeM, UTO NpPHUBELEHHAs
cxeMa HeMpaBHJAbHO OMHCHIBaeT mpouecc B-pacnana. B nem moix-
Ha yyacTBOBaTh HeHalbJiofaemasi Ha OMNbiTe HefiTpanpHas (U To-
TOMY NPAaKTHYeCKH He OOHapy:KUMas) uacTHUA, YHOCALIAs <«HC-
ye3HyBILYIO» sHepruio. Ona u Grina HazBaHa HeiiTpuHo (v). Cxe-
Ma B-pacrnana BhIMIggena Tak:

Z— (Z+1)+e +v.

(4 noxa He nawo 00bsICHEHHS 3HAUKY HaJ GYKBOi v).

Boigessiomasics npu 3ToM CyMMapHas SHepPDHS BCeX YacTHI
XOTSl MMeeT TOYHO ONpeleseHHYIO BeJIMYHHY, pachpefensercs
MeXKy NMPOAYKTaMH pacnaja Tak, 4TO B Pas3HBIX CJAydYasix 3JIeK-
TPOH Moayyaer pasuble ee mopuuH. Cambiii ¢pyHIEMEHTaNAbHBIA
npouiecc B-pacrnaga — pacnaj HeHTpoHa GyneT MO3TOMY ONHCaH
cxeMmoH:

n—pt+e 4.
BryTpu aTOMHBIX fi1ep NPOTOH TaKk:Ke MOXKeT NpeBpallaThes
B HEfTPOH C MCMYCKAHHEM IOJIOXKUTeNbHOrO 3JEeKTPOHa (HJH MO-
3UTPOHA) H HEHTPUHO:

p = ntettv,



3aMeTHM 3/eCh, UTO, C JIOTHUECKONH TOUKH 3peHHs, TOT THM
paccyKneHuH, KoTopblif mpuses [layjan K TeopeTHyecKoMy mpen-
CKa3aHHIO CyLIeCTBOBaHHA HEeHTPHHO, 4ACTO BCTpevaemcs mpu pe-
IIeHWH Aa)<e CaMblX MPOCTHIX NapanokcoB. BoT, Hampumep, cra-
pblil mapanoxc ¢ UMPIOMBHHKOM. B Ma/ieHbKOM rOpOJiKe, CKaxeM,
B [ly6ue Ha Boure, XuBer napukmaxep, KOTOPHIH NOACTPHTraeT
BCeX MYXUYHH, KTO HE CTPHKeT caMux ce6s. ChnpaluuBaercs, CTPH-
KeT 1M ceba caM napukmaxep? $lcuo, yTo KaK IOJOXKHTE/bHbBIH,
TaxK ¥ OTPHLATE]bHBIH OTBET Ha 3TOT BOMPOC BeldeT K NpPOTHBOpe-
yuto. [lapanokc peliaercs, ecsiu cOO6GpPasuTh, YTO HET U HE MOMKET
ObITb TAakKoro napukMaxepa. M ecsu BB BHuMAaTeNbHO MPOC/IENUTE
3a paccyxaenusmu Ilaynu, Bbl yBHAHTE, YTO apryMeHTHl B NOJb-
3y CyLIecTBOBAaHHA HEHTPHHO B NPHPOZE OUYeHb I[I0X0XKH Ha Te,
KOTOpble HPUBOAATCA NPOTUB CYLIECTBOBAHMA Halllero MNapHK-
Mmaxepa B [lyGHe.

Hrak, HeATPUHO — 3TO mMacrHLa, KOTopas npu [-pacmane
yHOCUT uyacTtb 3Heprud. Tak mpeanosnarann  ¢u3HKU-TEOpe-
THKH, KOTOpPbIe C CAMOT0 HayaJja H300pe/n ee KaK «HEYJIOBHMYIO»P
yactuuy. M cpasy e Obliiu npenckasanbl CBOHCTBA HOBOH YacTH-
Ibl: OHA JOJIKHA OHITh 3J@KTPUUECKM HeHTpasNbHOM, OYeHb MPO-
HUKaWolleH U 4pe3BbYaiHo MaJsoi mo macce. MHaue skcnepumed-
TaTopaMm ObLIO Obl HETPYZHO OOHADPYXKHTh ee, a 3TO 0Ka3aJoCh
coBceM He mpocro. IlocnenHee cBoiicTBO — KpaifiHe maJjas Mac-
ca — COIVIACHO TEeOPHUH OTHOCHTENBbHOCTH NPHUBOLUT K TOMY, 4TO
HeATPHHO NMPAKTHUESCKH He MOXKEeT HAaXOAMTbCA B COCTOSIHMH IO-
KOSi: OHO BCeIZa JBHXKETCS CO CKOPOCTbIO, GJH3KOH K CKOPOCTH
cBeTa.

[Tocse Toro Kak rumoTesa O CYLIECTBOBAHHM HEATPUHO Oblia
chopmynupoBaHa, pU3UKKU HOMBITATHCH HAHTH W APYrde LoKasa-
TeJIbCTBA €ro NpHCyTcTBUSI B fB-pacnage. Kak wusBecTHo, ImpH
npeBpallleHHsAX 4aCTHL, KaK H HOpU JIOGBIX (DU3UUECKHX TpoLec-
caX, NPOUCXOAALIHX B KaKOH-HUOYAbL CHCTEME, COXpaHsercs He
TOVIBKO 3HEPTHS, HO H KOJHMYECTBO JBHKEHMS, HJIM UMIOyJabc. 3a-
KOH COXPAaHEeHHS KOJUYECTBa [BUKEHHS, BEPOSATHO, H3BECTEH YH-
TaTeJql0: Ha HeM OCHOBAH, HanpuMep, NPHHUHI 1efCTBUS paKeThl.

Ecnu HeHTPOH, HCMBITHIBAIOUIHA B-pacmaji, HEMOMBHXKEH, TO
€r0 HMIOYJALC paBeH HYJIO. 3HAYUT, M CYMMapHbIi HMIyJbC
BCeX YaCTUL — IPOAYKTOB pachnajfia — TakXe [IoJXKeH GbiThb pa-
BeH Hym0. Ho B MHODMOYMC/IEHHBIX OMBITAX, MEPBBIA U3 KOTOPBLIX
ete B 1934 r. noctaBun coBerckuit $usux A. U. Jlefinyuckuil,
OBbLIO MOKA3aHO, YTO CYMMApHBIH HMMYJbC 3J€KTPOHA U fgpa OT-
nauu (Z+1) npu B-pacnage aapa Z He paBeH HyMw0. ITo MOA-
TBep:KJAaeT TUIOTe3y O HeHTPHHO: HEeY/JO0BUMAs 4YaCTHUIA YHOCHT
«MCYE3a0MUH» UMIYJbC.

Kax BEIICHUJIOCH NOC/Ie OTKPBLITHA APYTHX 3JeMeHTapHbIX yac-
THI, 0COGEHHO Me30HOB, HEHTPHHO MPUHHUMAET yyacTHe He TOJIbKO
B B-pacnapme smep, Ho U B APYrux npoueccax. Ero mpucyrcmsue
o0GHapyxHuBaeTcs BCErfa, KOTAa 3SHEPTrHst Kak OymTo HCuesaer.
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KcraTtu, B HEKOTOPHIX M3 3THX IpPOLECCOB, T'Je YHCJA0 06pasylo-
IMXCST YaCTHL PaBHO ABYM, a He TPeM, KaK B npolecce P-pac-
maja, XxapakTep «HEeCOXPaHeHMs 3HeprHH» CoJjiee 4eM IOLO3DHUTe-
JileH ¥ TpefyeT CyLIeCTBOBAHHS HEHTPHHO ellle fACHee, YeM B CJy-
yae B-pacnajga.

Hanpumep, mpu pacnane nuoHa (uu m-Me30HA) Bcerja <«HC-
yesaer» onpejpenenHHas sHeprusi, okosao 30 MaH. 38. B mpouecce
3axBaTa MIOoHa (H1H p-MesoHa) supom Hed

n-+Hed — H34v,

obnapyxeHHoM B OGbejuMHEHHOM HHCTHTYTE SAEPHBIX HOCJIENO-
Banufi B [yOne, «ucuesaer» oxomno 100 muH. 58 (3Heprus Hei-
TPHHO), a siapa ornaud H® HMeOT 3Hepruio, BCerfxa TOYHO paB-
Hyo 1,9 MuH. 38 (cM. Ha 00/10XKKe PHCYHOK, caenaHHbiil ¢ $HOTO-
npaguu, NoJayYyeHHOH B AUGP(PY3HOHHOH KaMepe, HANOJHEHHOH
He3., Onuuubf cien NpUHALMEKHT OCTAHOBUBIIEMYCS MIOOHY,
KOpPOTKHII caen BhizBan aapom H3, Helitpuno ucnyckaerca B Ha-
NnpaBJeHHH, NPOTHBONOJOXHOM TPUTHIO, HO, KOHEUYHO, OHO He
«BuaHO»). Ecau 6bl 3TH mpoumecch ObLIM M3BECTHHl paHblle, YeM
p-pacnan, ObITb MOXeT, He OblIO Obl HEOOXOMHMOCTH B TeHHH
[Taynu nas «u3o6pereHusd» HEHTPUHO.

TlopBonsi uTOrH, MOXKHO CKa3aTh, UTO HEHTPHHO OBLIO «U30-
OGpeTeHO» TeOpPETHYECKH, YTO CBOHCTBA 3TOH «HEyWIOBUMOH» uac-
THLB! OBLTY NEPBOHAYAJbHO NOCTYJIMPOBAHBI C L&bIO OMIPaBAaHHUsI
ee «HeHabJsogaeMocTH». TaKoe MOJOXKeHHe TIOCHOACTBOBANO B
(u3uKe HEHTPUHO B mocaequue 25 Jer.

®epMH, oCTaBUBIUUN HEU3TJIaJAUMBIH CJIel BO Bcex 06/acTax
(HU3UKH, He MOT YCMOKOMTBCA TOJIBKO NOYETHOH POJIbIO KPECTHO-
ro oTHa HeHATPHHO M CO3JaJ KOJUUECTBEHHYIO TEOpHIO Hpolecca
B-pacnapma, OCHOBaHHYIO Ha aHaJOrMH C Teopueid H3JyueHHs
KBAHTOB cBeTa BO30yxKAeHHbiM atoMoM. CorsiacHo 3TO# TeopHuH,
noJo6GHO TOMY, Kak (OTOH poxKiaeTcs B MNpolecce paspsiiKu
BO30yXKIEHHOro COCTOSIHMS, @ He HaXOJUTCA 3apaHee BHYTDH
BO36YKIEHHOTO aToOMa, TaKk M aTOMHOe AP0 HCHYyCKaeT mnapy
HeHTPUHO-3JIEKTPOH B mpolecce B-pacnajna, a o CylLIeCTBOBAHUU
HeHTPHUHO M 3JIEKTPOHOB BHYTPH fA1pa peub UATH HE MOXKET.

Bo03Mo0:KHO, 4TO y HEKOTOPBIX, €CJIH He Y BCeX, YATaTeNel BO3-
HUKJIA CKeNTHYecKas MbIC/Ab: Belb HEHTPHHO OTKPBLIH TeopeTHye-
OKH, MCCAEIOBaJIM KOCBEHHRIM 00pa3oM, a He (danTa3usg JU Bce
3T0?

Teopernueckoe «uzoO6peTeHHe» HeHTpUHO, INpaBAa, BroJHe
o6ocHoBaHHO. Ho HefiTpuHO, KOHeYHo, MaTepHaJbHO H, B TPHH-
uunme, AOCTymHO perucrpauud. Ero HenaGaiogaeMoctp Moraa
ObITb TOJBLKO BPEeMEHHOH, BBI3BAHHOH TPYILHOCTSIMH, CBA3aHHBIMH
C YpoBHEM 3KCINepHMeHTaNbHOH TexHukH. [TosToMy du3uku, Tak
’Ke KaK W YUTaTeJld 5TOH CTaThH, BIpaBe TPEOOBATb <« KeJe3HOH»
NPOBEPKH THIOTE3bl HEHTPHHO.
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HABNIONEHUE
HEATPHHO

[Toiimatb HeynoBHMOe, 3adukcHpoBaTh 3(PQeKT, BLI3BaAHHBIH
CBOOOIHBIM HEHTPHHO,— BOT YTO ObLIO HEOGXOMHMO JJ/IsI OKOHYA-
TeNBHOTO J10Ka3aTeNbCTBA CYIIECTBOBAHMSA 3TOH TaHHCTBEHHOMH
YaCTHIBI.

CloxXKHOCTb 3aJayu 0GDBACHANACH KOJOCCANbHOH NPOHHKAIO-
1ed crnocoGHOCTBIO, KOTOpAs OXUAAJach MJisi HeHATPUHO. Otxpo-
BEHHO roBopfd, 06 3TOM He ObIIO AOCTATOYHO KOHKPETHO CKa3aHo
B HayaJle Halle#l CTaTbM, YTOOBLI He BLI3BATH y YHTATENS [OJHOTO
Henosepua. Ho cefiuac peup moiiner o6 omeitax, KoTophie Io-
3BOJIMJIM MONM&Th HEHTPHHO U HOKA3aJH, YTO OHO AEHCTBUTEJIbHO
o06JanaeT TEOPETHYECKH MNDHIHCAHHBIMH eMy  yIHBUTEJbHBIMU
cBoiicTBamMu. Temepp MOXKHO CKasaTb, 4TO HEHTPHHO MOryT Gec-
TPeNnATCTBEHHO NPOHHKATh, CKaXkeM, CKBO3b UYI'VHHYIO [JIHUTY,
TOJILHMHA KOTOPOH B MHU/IJMApABl pa3 NpEeBLIIIAET PAaCCTOSHHE OT
3emau no Cosanual MHpiMu crnoBaMu, uyepe3 KHJIOMETPOBYHO TOJ-
Ly TBEpPIOro BellleCTBA HAAO HPOMYCTHTb MHJIJIHOH MH/WIHAPLOB
HeATpUHO, YTOOBl XOThb ONHO M3 HHMX MOIJIO BBHI3BaTh KaKOH-HH-
Oynb s dexr.

M Bce xe 3Ta, Kasasnoch Obl, Hepaspemnmas 3ajgaya Obliaa
peutena. IToHaTHO, YTO mMponyicKaTh OLHO HEHTPHUHO CKBO3b acCTpoO-
HOMHYECKYIO TOJILIHHY BelIecTBa, YTOOGbl O0HO ¢ GOJIbLIOH BeposAT-
HOCTBIO NPOpearupoBajo,— 3TO HepeaJbHO. Dosee mnpakTHYHO
fpoNycKaTh aCTPOHOMHYECKOe UHCI0 HEATPHHO yepe3 pa3yMHYIO,
CKaXKeM METPOBYIO, TOJILULY XKHAKOTO HJH TBEPAOrO BelleCTBa.

BypHoe pasBurue HedTpOHHO! (QU3HKH, CBSI3aHHOE C OTKpHI-
THeM M TEeXHMYEeCKHMM OCBOEHHeM AaTOMHOH 3IHepruH, NpHUBeNo K
CO3LaHHIO BO3MOXKHOCTEH N/ TaKMX 3KCIIEDHMEHTOB.

HsBecTHO, Kakoe OMpOMHOe 3HaueHHe B HAyKe H TpPaKTHKe
HMeIOT fAepHble PeakTOpbl — YCTPOHCTBA, B KOTOPBIX COBepIIaeT-
Ccs fesleHde fAnep ypaHa HelimpoHaMu. B Kaxnom axre HLeneHus
o6pasyercs HOCKOJbKO f3-paguoakTHBHBIX fnep. M ecnu cnpasen-
JUBa TUNOTe3a O CYLIeCTBOBAHHM HeATPHHO, TO B pacmajgax ra-
KHX siiep HEHTDPOHB! JOJKHBI HCHBLITHIBATbL NpPEBpALIEHHs corjac-
HO 3HAaKOMOH HaM CXeMe:

n— p+e +wv

(Tenepr MOXKHO MOSICHHTb, YTO 3HAYOK ~ HaA CHMBOJOM HEIi-
TPUHO (v) 03HAyYaeT, YTO peub HAeT 00 AHTHHEHTPHHO; O TOM, UTO
3TO Takoe, GyAeT CKa3aHo AaJbllie).

3HauuT, MOLIHblE DPEaKTOPHl MOJNKHBl ObiTh HHTEHCHBHBIMH
HCTOUYHUKAMH aHTHHEHTPUHO.

B xauectBe mpumepa paccMOTPHM aTOMHbIH PEaKTOp MOLLHO-
¢Tbi0 300 ThIC. k8T. DTO OueHb GoJblIAs MOIIHOCTb. Kakaymo ce-
KYHIY Takoit peakTop ucnyckaer okoso 5. 10, T, e. Gosblue
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10 Mapa. mapld. aHTuHedTpuHO. M Bce Ke YJAOBHTH MNPOCKAaJb3bi-
Baolllie YaCTUUBl 31ech KpaliHe TpyaHo. O mombiTKe 3adUKCHPO-
BaTb Harpep BellecTBa TOJA AeHCTBHeM HEHTPHHO He MOXKET OhiTh
u peuu. 51 Toro utoObI, cKaxkeM, MOJIOBHHA SHEPTUH, NEPEHOCH-
Masi 3TUM [IOTOKOM YacTHL, 0CBOGOXKIaaach B BUAE TelJja, HeoO-
XOLUM MOrJIoTHTeAb Maccolt 10%° 7, uTo HeM3MepHUMO NpeBbLIAET
maccy CoJgHua.

3aTo perucTpaius OTHETbHbIX COOBITHH, BBI3BAHHEIX aHTHHEH-
TPUHO, BO3MOXKHA. QPU3MKH NpeAcKasanu JIOOONBITHBIN saepHbIH
npouecc, KOTOpblf, HeCOMHEHHO, MOXKeT ObITb BbI3BAH HEHTPHHO
U aHTHHEHTPHUHO, ecJH OHH CYLIeCTBYIOT,— TpPOLECcC, 0GpaTHHR
B-pacnany.

[Tpencrasbre ceGe, YTO AHTHHEHTPUHO BCTPEUAETCS ¢ MPOTO-
HOM — AipoM artoMa Bojgopona. YUro npousofizer npu 3sTOM?
Teopust yTBep:knaer: GYAYT Caydyau, KOrLa aHTHHEHTDUHO u NPO-
TOH NpeBpaTATCA B MO3UTPOH U HeHTPOH:

;—i—p-—) nt-et,

BeposatHocTh 3TOrO MpoLlecCa MOXKHO XOpPOLIO  pPAacCYHTaTh.
A perucTpupys ero B 3KCIepHMEHTe, MOXKHO OJHOBpPEMEHHO Npo-
BEPUTb THIOTE3Y CYLI@CTBOBAHHSA HEHTPUHO.

Pasymeercs, 1715 sKcrnepHMeHTa HeoOXOOMM OYeHb MOLULHBIA
HCTOYHUK «HeyJOBHMbIX» yactul. Ho ynomunabuuiics peaxrop
MowHOCThi0 B 300 ThiC. XK8T BIOJNHe NMPUDNONEH IJA 3TOH LemlHu.
Ha paccrosuun 10 # oT Hero oXXHpaeMblif MOTOK aHTHHEHTPHIHO
yepe3 KaXKAblil KBalpaTHBIA CaHTHMETpP COCTaBMT npuMepHo 1013
yacTHi B cexkyHAay. Takoii MoTOK aHTUHeHTpHHO, GoMGapaupylo-
IIMX TOHHY COAepXallero BOLOPOJ BellecTBa (MHaye roBOpH, 3a-
nac NpoTOHOB), MO pacyeTy AOJIKeH KaXKIbll Yac BbI3BIBATH
oxouso 100 npeBpalleHuii IPOTOHOB B HEATPOHHI.

drto npexBuireHue cbblock. OHO MOATBEPAUNIOCH B GJects-
leM OINbiTe, 3aKOoHYeHHOM B 1957 T. amepukaHCKHUMH (DU3MKAMK
Paiincom n KoysnoMm. AHTHHEATPHHO mnonajalu B ONPOMHBIR
CUMHTH/UIIHOHHBIM CUeTYHK — LHCTEPHY € COJepKalluM BOLO-
POL BellecTBOM, CMNOCOOGHBIM HCIIYyCKaThb BCHBILIKY cBeTa (CIHH-
THJUISIIMIO), KOr4a CKBO3b HEro MNPOXOAMT 3JIEKTPHUYECKH Baps-
’KeHHas yacTuua. Kakaywo Takylo BCNBILWIKY PErMCTpHpPOBau (o-
TO3/IEMEHTHI.

SKCMepUMEHT MPOXOAuJa TaK. Kak TO/NIbKO NPOTOH, KOTOPOMY
BbInajsa KpaidHe pejgkas cyabO6a BCTPeTHTbCS C  aHTHHeHTPHHO,
npespalajncs B HeHTPOH W MO3UTPOH, MOCAENHHHA AaBas BCMbILI-
Ky W pPerucTpupoBajcs ¢orosneMeHraMH. Hepes Hekoropoe Bpe-
MS HEHTPOH 3aMeNJsd/ICHd M, KONZa OH CTAaHOBHJICA COBCeM Mel-
JeHHBIM, 3aXBaThlBaJici OAHMM M3 siiep aTOMOB BEleCTBa CYeT-
ynka. [Ipy aToM poxpanumch KBaHTHl 3JeKTPOMArHHUTHOTO H3JY-
YeHHS, KOTOpble PerHCTPHPOBANUCL B TOM Xe CUUHTHAJIATODE.
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Taxkum oGpasom, Kakloe B3aHMONEHCTBHE AHTHHEHTPHHO ¢
NPOTOHOM BJIEKJO 3a C060# ABe Benblliku csera. OaHa M3 HUX
¢duKcUpOBaNacCh Cpasy e, a Apyras — C HEKOTOPOH 3adepiKKOH.

Onbit 6bi1 HeoObuafino mpyaubiM. JloCTaToOYyHO cKas3aTh, UTO
00beM CUHHTH/IATOpPA OPUMEPHO B THICAYY pas MnpeBHlIan
OObIYHBIH 006BbeM MOJOOGHBIX YATPOHCTB, HCNOJNB3YEMBIX B HCCIe-
IIOBAaTeNbCKUX paboTax Mo anepHo#t ¢guauke. DTo GbIIO BHI3BAHO
T&M, 4TO 6Jarofaps «HHEPTHOCTH» aHTHHEHTPHUHO MEHBUIHH 00b-
eM npubopa npuses Obl K 0YeHb HE3HAUHTEJbHOMY UHCJY PEerH-
CTPUPYeMbIX COOBITHIA.

[TonroToBxa u BBINOJNHEHHE 3TOr0 YHHKAJIBHOTO 3KCMIEpHMEH-
Ta norpe6oBanyu Gosee MATH JeET.

Tax HefimpuHo OBII0, HakoHel, nofiMmano. OHO 3aHuMaeT ceH-
yac MPOYHOe MECTO B CeMbe 3/JeMEeHTapHbIX YaCTHIL.

Ot Bcex Apyrux 3/JeMeHTapHBEIX YaCTHUL HEHTPHHO OT/IHYAETCs
ype3BLIYaHHO c1a0bIM B3aHMOJEHCTBHEOM C HHMH. DTO 0GbACHSIET
U aCTPOHOMHUYECKYIO NPOHHKAWOILYI cnoco6HOCTb HeHrpuHo. Ta-
Koe cjlaboe ‘B3aUMOJeHCcTBYe MOLYT HCHOBITHIBATD U BCe JApPYrue
sneMeHTapHble dactuubl. OgHako mocaenHHe, KpoMe CJIaGhIX
B3aUMOJEHCTBHH, MCHBITHIBAIOT U HHble, HecpaBHHUMO OoJjee
CHJIbHBIE, TaK 4YTO MX NpOHHMKAWOLLAA anocoOHOCTb M3Mepsaencs,
CKaXkeM, TOIbKO JeCATKAMH CaHTHMETDPOB 4yryia.

HefitpuHo yHuKa/NBHO TEM, YTO y HEro TOJBKO cJaGoe B3aH-
MOJeHCTBHe, YHCTEHIUHM NpencTaBUTeJeM KOTOPOTO OHO fB-
JAgeTcs.

PA3HbBIE
_ Tunbl
B3AWMOOEUCTBHU

Bo BzaumomefcTBHSIX MeXAY TeNaMH MNpPOSBJAAIOTCS pasHbie
no cpoeft npupode cuibl. Ho ray60Ko pasauHyaloliuxcsi B NPHH-
LuIe TUMOB B3aUMOJEHCTBUS OYeHb MaJo. Eclu He cuHuTaTh TAro-
TEHHs], KOTOPOe HTPaeT CYLIECTBEHHYIO POJb TOJBKO B NPHUCYTCT-
BUH OTPOMHBIX Macc, TO M3BECTHBI JHIOb TPH BUAA B3auMoielcT-
BHIl: CHJIbHBIE, 3JIeKTPOMArHUTHbIe U caalble.

DJIeKTpOMarHuTHble B3aUMOAEHCTBYMS BCeM 3HaKOMbl. Buaro-
Japs UM JABHXKYILMHCA HEPABHOMEDHO 3JEKTPHYECKHH 3apan
(cka)kem, 3JMEKTPOH B aTOMe) HCHYCKaeT 3JeKTPOMArHUTHbIE
BOJIHBI (HanmpuMmep, BuauMbli cBeT). C 3TUM KJaccoM B3auMo-
IeiCTBUH cBA3aHbl BCE XHMHYeCKHe NPOLeCCh, a TakXKe BCe MO-
JIeKyJIipHble SBJEHHS — MNOBEPXHOCTHOE HAaTsXKEHHe, KaluJJsp-
HOCTb, aACOPOIHA, TeKyyecTb. DJNEKDPOMArHUTHble B3aHMOMEHCT-
BUA, Teopusi KoTopblx OJjecTdllle MNOATBEPKIAETCS OMBITOM, nIy-
GOKO CBfI3aHBI C 3JIEKTPHUESCKHM 3aPSA0M 3JEMEHTaPHBIX YaCTHIL

CHabHBle B3aMMOAEHCTBUS CTaJH M3BECTHBI TOJBKO MOCJE
PacKpLITHSI BHYTPeHHeH CTPYKTYPhl aToMHoro sapa. B 1932 r.
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6blIO OGHAPYXKEHO, YTO SAPO COCTOHT M3 HYKJIOHOB — HEHTPOHOB
1 NpoTOHOB. VIMeHHO cu/IbHble B3aUMOJEHCTBHA COENHHSAIOT HYK-
JIOHBl B f]lpe — OHHM OTBeyaloT 3a sIAepHbIe CHJIB, KOTOphle B
OTJIMYHE OT 3JEeKTPOMArHUTHBIX XapaKTEePH3YIOTCS OYEHb MaJbiM
panuycoM nefictBus (okoso 107!3, T. e. onHOH AECATHTPHIIHOH-
HOH JOJMH caHTHMeTpa) u GoJbIIOH HHTeHCHBHOCTbIO. Kpome TO-
ro, CHU/JbHble B3aUMOJEHCTBHSI MOABJAIOTCA NPH CTOJKHOBEHHAX
YaCTHULl BBICOKMX 3HEpPruHifi ¢ YyyacTHeM TNHOHOB M CTPAHHBIX
YacTHIL.

HureHcuBHOCTh B3aUMOIEHCTBUH YLOGHO OLEHHBATHL MO AJNHUHE
c¢Bo6GOJHOrC npoGera 4yacTUL, B HEKOTOPOM BeLIECTBE, T. €. II0
cpelHell BeJlMunHe MYTH, KOTOPbIX YacTHLA MOXeT NPOHTU B 3TOM
BelllecTBe 10 paspyllalollero WM CHJIbHO OTKJOHAIOUIero coyna-
penust. SlcHo, yto ueM GoJbllle AJHMHA CBOGOAHOrO mpobera, TeM
MEHbllle HHTeHCUBHOCTb B3aHMOJEHCTBHS.

Ecan paccMmarpuBaTh 4acCTHIBE OUYeHb BBLICOKOH 3HEpruH, TO
coynapeHusi, o6GyCJaOBNISHHbIe CHAbHBIMU B3aUMOJEHCTBHAMH, Xa-
paxkTepusyloTca AJHHOH cBOOOAHOro npobera 4yacTHil, COOTBETCT-
BYIOILLEH [0 MOPSLKY BENHYHHBl JEeCSITKAM CAaHTHMETPOB B MeIH
HJIH KeJe3e.

HNuaue obGcTouT jgeyto npu ciaabelx B3auMmomelctBusix. [auxa
cBoGOgHOTO mpobera HeHTPHHO B IJIOTHOM BeLIECTBEe H3Mepsiercs
B aCTPOHOMHYECKHX ©IUHHLIAX. DTO yKasblBaeT Ha YIHBUTEIbHO
MaJyl0 MHTEHCHBHOCTb Cl1abbix B3auMomelcmBuiL.

Jlo60i1 nmpouecc B3auMOZeHCTBUS 3J€MEHTADHBIX YAaCTHI[ Xa-
paxkTepu3yercs HEKOTODBIM BpEMEeHeM, ONpefessiolluM ero cpen-
HIOIO MPOROJI2KHTENbHOCTb. [1pomeccrl, BbI3BaHHbIE CJabbIMU B3aH-
MOJeHCTBHSAMH, 4aCTO HAa3bIBAIOT MEIJIEHHBIMH, TaK Kak BpeMs
JJ17 HUX OTHOCHTEJBbHO BEJIHKO.

Yuraresab, npaBja, MOXKET YIHBUTHCS TOMY, UTO SIBJIEHUE, 1PO-
nexopsllee, ckaxeM, 3a 1076 (ogHy MUJINHOHHYIO ACJHIO) CEKyH-
Ibl, Kaaccubuuupyercss Kak menneHHoe. Takoe BpeMsi XKH3HH Xa-
paxkTepHo, HampuUMmep, IJIst pacrnana MIOOHA, BLI3BAHHOrO cJabbl-
mu B3aumoneiictBusiMu. Ho Bce nosnaercs B cpaBHeHuu. B mupe
9J/IEMEHTapHBIX YACTHIl TAKOH MPOMEKYTOK BDEMEHH NeHCTBUTE/b-
HO BecbMa NpCHOJIKHTeleH. EcTecTBeHHOH eNMHHUEH IJUHBE B
MuKpoMupe cayxur 10713 cu — panuyc neHCTBUS ANepHBIX CHII.
A Tax Kak aJieMeHTapHble YaCTHIbl BLICOKOH 3HEPTHH HMEIOT cKo-
pocTb, OMH3KYI0 K cKopoctd cBera (nopsaka 10'° cam/cex), To
HOpMaJbHBIH MacliTaG BpeMeHH AJs HUX cocTaBUT 10-28 cek.

910 3HauyuT, uTo BpeMs 10~® cex mas wacTHl ropasio Gousee
NPOAOJIKUTEJNbHO, YeM .OJIf HaC Becb MepuoJd CYLIecTBOBAHHSA
U3 12 3eMile.
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DEACTBUTENBHO NH
HEATPUHO
HEATPANBLHO?

YpaHoBble PEAKTODPHl MOMOIVIH BHISICHHTH ellle OJHY BaxKHYIO
XapaKTepUCTHKY HEeHTPHMHO, a MMeHHO — CYllecTBOBaHHE Yy HETO
HeiirpuHHoro 3apsga. Ho pasBe HeliTpanpHas uacTHIA MOXKeT
06/1anaTh 3apALOM?

W3BecTHO, UTO B NMPHPOJE HUMeeTcs OYeHb KpacuBas CHMMET-
pusi, KoTopasi B HOCJIeNHHe HEeCKOJbKO JieT Gbljia CKOHYAaTeNbHO
noATBepKAeHA pSANOM (YHAAMeHTAJbHEIX OnbeiToB. CHMMeETpHA
3Ta COCTOMT B TOM, YTO Ka)XJOH uacTHIe COOTBETCTBYeT IBOM-
HUK — aiTHYacTHlla, UMeoulass vacCy, OAMHAKOBYIO C 4YacTHILEH,
a BCe 3apsiibl IPOTHBOIOJOKHOTO 3HaKa.

3apsan — 3To nM06as BHYTPeHHAS XapaKTepHCTHKA YaCTHILH,
KOTOpPOH NMPHIUCHBAETCS 3HAK: JHOO MONOXKHTENbHBIH, THO0 Hed-
Tpagbibll, 1160 oTpuuarenbuelil. Jlo6oMy Buny 3apsiaa obs3a-
TeNbHO CBOMCTBEHHBI HEYHHUTOXKAEMOCTb H AMCKpPETHOCTH (T. €.
OHM MOTYT NPHHHMAaTb TOJbKO BIOJHE ONpeneJeHHble W Bhblae-
JeHHblE 3HAUeHHS).

SIcHo, yTO 3JEKTpUYECKH 3apsXKeHHad YyacTHIA, CKa)eM, OT-
pUllaTeNbHbIH 3/JeKTPoH, OyAeT oTIHYaTbhCA OT CBOeH aHTHYACTH-
LIl — NOJIOXKHUTEJbHOMO 3JMeKkTpoHa. Ho H sjekTpuueckH Heit-
Tpa/sbHasg YacTHLa, T. €. YaCTHlla, He HMeloLlas 3JeKTPHYECKOTro
3apsiia, MOXET OTJIMYaTbCH OT CBOef aHTHYacTHUb. KoHxeuHo,
ecJId BCe 3apsiibl JaHHOH 4aCTHIBI PaBHBl HYJIO, TO OHA TOXKAECT-
BeHHa CO CBOeHl aHTHYACTHLEH; OHa B 9TOM cJjayuyae WUCTHHHO Hefl-
TpaJbHa.

A Kak o6cToAT Aena ¢ HeATpHUHO? Msnl yXKe 3HaeM, uTO OQHO
sseKkTpuueckn HedTpanbio. Ho aBnsercs iy HeATPUHO HCTHHHO
HefiTpadbHbIM? OTiHuaeTcs Jau HEHTPHHO OT aHTHHEHTPHHO?
VM BOT OMBITHI C PEaKTOpPOM JajH CAEIyIOIIHH OTBeT: Aa, HeHTpH-
HO M AHTHHEATPHHO — pasHble vacTHUbl. HeATPUHO He HCTHHHO
HeHTpaJ/ibHO; OHO MMeeT He3JIeKTPHYECKHH 3apsl — Tak Has3blBae-
MBI{ HeHTPUHHBIH 3apal.

Ho npexne yeM pacckasaTb O TOM, Kak 3To GblI0 IOKa3aHo,
MHe NPEeNCTOHT ellle BHIMOJHHTH OGEllaHHe W PACKPHITh CMbICA
3HaukKa ~HaJ v, CHMBOJIOM HEATPHHO.

Kak yxe oTMeuaJsochb, v 03Hauaer aHTHHe#Tpuno. Tax na3Ba-
JH «HEeyJOBHMYIO» 4YacTULly, KOTOpas BO3HMKaeT npu pacnaje
HeATpoHa.

[Touemy xe aHTHHEHTPUHO, a He HEHTPHHO?

OTo Ha3BaHHe BHIGPAHO COBEPLIEHHO MPOU3BOJBHO H TOJBLKG
paau ynoGerBa. Taxue YCHOBHOCTH B (DM3MKE BCTpPEYAKOTCH He-
penxo. Hanpumep, Huduero He n3MeHHJOCh Obl, eciau Gbl B OAMH
NpEeKpacHbIH JeHb Mbl DEllHJH CUATATb OJEKTPUUECKHUH 3apsn
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3JIeKTPOHA MOJIOXKHTeIbHEIM. KoHeuHo, aBTOMaTHueCKd 3apsia y
aHTH3JIEKTPOFA cTaJ/] Obl OTPUUATENbHBIM.

Hrak, Mpl Ha3plBaeM aHTHHEHTPHUHO TY YACTHIY, KOTOpas HC-
nyckaercss NpHU P-pacrnale COBMECTHO C OTPHIATEJbHBIM 3JI@KTPO-
HoM (xorma HeHTpOH mpespauwaercs B nporoH). Ho nasxo us-
BECTeH M APYroil mpouecc, uMeHyeMbH BT-pacmanom, Korfa npo-
TOH BHYTPH fApa CaMONPOU3BOJBHO HpeBpallaercs B HEHTPOH,
MO3UTPOH M «HEWIOBHMYIO yacTuuy». Toraa MMeHHO 3Ty 4acTHIY
MBI LOJIXKHBl Ha3BaTb HEHTPUHO.

OnHako NOKa COBEPIIEHHO He $ICHO, OTPaXKaloT JIM 3TH [Ba
Ha3BaHus PEaJIbHYIO CYTh Belllell UM pasjHuiHe MEXIY HUMH YHC-
to opmasbHoe. MHaue roBops, HaM Hano BBIICHUTH, OTIHYAIOTCS
JU N0 KaKHM-TO XapaKTepHUCTHKAM HelTpHHO OT aHTHHEHTPUHO.

Mbl BHAENH, YTO aHTHHEHTPHHO C MPOTOHOM MOXKET AaTh IIO-
3UTPOH M HeHTPOH. AHAJOrMYHO 3TOMY CTOJNKHOBEHHMe HEHTPHUHO
C HelTPOHOM MOXKEr JaTb 3JeKTPOH M NpoTOH (H6O MOCaAedHss
peakuus Bbl3BaHa TeM JKe CaMblM B3aUMOJeHCTBHEM, YTO Y Ipe-
Ablayias) .

Ho npyroe geno, ecnd Mbl pacCMOTPUM peaKlUHH:

v+p = ntet uvdn - pte-,

O6Ge 3TH peakUuH MOJYYEHbl M3 JBYX MNpPEABIAYLUIMX NYyTeM
3aMeHbl HeATpHHO Ha aHTHHEHTpHHO M Haobopor. Ecnu pasnu-
yye MeXAy HeHTPHHO M aHTHHEHTPHHO YHUCTO (opMaJjbHOE, eciaH
OHO CYLIeCTBYeT JHIIb B 3aMHCH, TO, KOHEYHO, BO3MOXKHBHI 06e
peaxuuu. Ecnu Xe 370 pasnuuue peasbHOe, T. €. OTpakaer pas-
Jiiyhie BHYTPEHHHX CBOWCTB 3THX YaCTHUL, TO 3TH peaKUHH HEBO3-
MOKHBI.

Hrak, ana npoBepku Bompoca o pasqUYHH HEHTPHHO U aHTH-
HEATPHHO MOXKHO HCHO/Jb30BAaTb OJHY H3 MOCJHSNHHX peaKuui.
[TockonbKy MBI He HMeeM HHTEHCHBHBIX HCTOUYHHKOB HEHTPHHO,
HO y HaC eCTb 3aTO HCTOYHHKHM aHTHHEHTPHUHO — ypaHOBble peax-
TOpHl, TO YAO0OHO HCC/AeN0BAaTb BTOPYIO H3 MpPHUBENEHHBIX BhIlle
peakuuii. [IpaBna, BellecTBa, COCTOAILEr0 H3 ONHMX TOJbKO HEH-
TpoHOB, He cyulectByer. Ho 3To He mnpuHuMnuaabHbIE Bompoc.
MoxKHO H3yYHTb DeaKUHI0 Ha HeHTPOHAX, HAXOASLIUXCS BHYTPH
atomHoro auapa. OcoGeHHo VmoOHBIM oKasasoch sapo CI%.

OToT KpaiHe TPYZHBIH OMbIT GBI 3aKOHUYEH HeJaBHO. Bburo
HafijeHo, 4TO mpolecc

VHCIET ~ AT -

He oCyllecTB/sieTcsl. 3HAUUT, B caMOM JeNe HEHTPHHO M aHTH-
HEATPUHO — pasHble YACTHLbI, HMEIOLIHe MPOTHBONOJIOXKHbIe 3Ha-
KH HEKOero He3JeKTpPHYecKOoro, HeATpPUHHOrO 3apsna.

KaxkoBa mpuposna storo 3apspa?

C mex mop Kak Obla BbIABHHYTA THIOTE3a O HEHTPHHO, He
ObLJIO COMHEHHS B TOM, YTO HEHTPHHO NOJIKHBI HMETb CIIHH, T. €.
ABNATLCA BpPallaloOlUMHCS 0GbeKTaMu (B KBaHTOBO-MeXaHHYe-
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CKOM aMbicsie). MosKuo 6blJIo 0XKHAaTh, UTO B COCTaBe IMyyKa HEH-
TPUHO IOTOBHHA YACTHIl HMeeT NpaBoe BpaLIGHHE N0 OTHOIUEHHIO
K HalpaBJIeHHIO JABUXKEHHS, a JApynas MOJOBHHA — JieBoe. ITO
c/lenoBano u3 Gu3HUecKoro 3akoHa, KoTopblit fo 1957 r. cumrau-
¢l HeOoCNOPHMBIM,— 3aKOHA COXpaHeHHs1 ueTHocTd. B coorBercT-
BUHM C HMM BO BCeX (PH3MUECKHX SBJEHHSIX HONIKHA HMEThb MECTO
cTporasi npapo-jeBas (3epKajbHasi) CUMMETPUS, TaK YTO B MpHU-
pode He NOJXKHBI MPOHCXOJAHTb SIBJEHHS, B KOTODBIX IpaBoe mpe-
obJsagaer Haj JeBbIM ¥ Ha06ODOT.

B namem ciayuae 3aKOH COXPAaHEHHSI YETHOCTH 3alpelaer UC-
mycKaHue, KaK DOBODAT (GH3HKH, MPOROJBHO [MOJsIPH30BAHHBIX
HeHTPHHO, T. e. HEeHTPUHO, MMEIOUIUX, CKaXKeM, NMpeuMyILecTBeH-
HO JleBOe BpAl@HHEe N0 OTHOWIEHHIO K HAaMpaBJeHUIO ABUKEHH.

Kpowme toro, no 1957 r. aymanu, uTo CyllecTByeT u Apyras
CUMMeTpHs — 3apsAnoBas, 6iarofaps KoTopoii JoGoe huaHyecKoe
SIBJIeHHe GCTaeTcss MHBApUAHTHBIM (T. €. ONHCHIBAETCST ONHHUM H
TeM JKe MaTeMaTHYeCKHM 3aKOHOM), ecJH KaXKAYK YacTUly 3a-
MEHHTb ee aHTHYacTuleH. Takas cHMMeTpusi He NO3BOJIAET HeH-
TPHHO HMETb TOJBKO JIeBO€ BpallleHue, a aHTHHEHTPHHO — TOJIbKO
npasoe.

Onzako B 1957 r. amepuxaHckue (pU3MKH KHUTAHCKOro NpOHC-
xoxnenus Jlu J3yH-nao u SIHr PKeHb-HHH BBIABHHYJIH THOOTE-
3y, 4TO NPU cJaabblX B3aUMOJEHCTBHAX 3TH ABa 3aKOHA CHMMeT-
pPHH He MMeoT MecTa. B MHOTOUYMC/EHHBIX SKCIepUMeHTax oOHa-
PYKUJIMCh SIBJEHUS, B KOTOPHIX 3TH 3aKOHBI SBHO HapyllaloTcs,
HO 06s3aTesIbHO 06a cpasy.

CoBemckuil ¢usuk, naypear Jlenunokoit u HoGeneBckoit npe-
muit akagemux JI. I. Jlanmay mokasas, 4to B HpHpOZE CYILECT-
eveT GoJsiee ryylGoKas CUMMETpPHs, KOTOPYIO OH Ha3BaJ KOMOGHHH-
poBanHo#l uuBepcueil. [TpensoxkeHHbI UM HOBBIH 3aKOH YTBEPXK-
Jaer, 4To J1060€ SIBJIGHHE OCTaeTcs HHBApHAHTHBIM, €CJAH OJHO-
BpEeMEeHHO [IpaBoe 3aMEeHUThb Ha JIeBOe, a KaXKAYIO YacTHLY 3ame-
HUTb ee aHTHYACTHIEH.

C TOYKH 3peHHs HOBOTO 3aKOHA, HEHTPHHHBIH NMy4OK HMEeT
mpaBo GbITh MOJIHOCTBIO MOJspU30BaHIBIM. KpoMe Toro, ecau
HEHTPHHO BpalllaeTcs clpaBa HaJeBO, TO aHTHHEHTPHHO MOJIKHO
BpalllaThCsl CJIeBa HalpaBO MO OTHOLIEHHIO K HANpaBJEHHIO CBOE-
ro apuxeHnusi. Takas BO3MOXKHOCTb ¥ NPEIYCMaTPUBAETCS TEOPHU-
eil npomosbHoro nefimpuro A. Canawma, JI. Jlanpay, JIu u fura,
COMIACHO KOTOPOi# 3TH YacTHIBI JOJIKHBI ObITh NMOJHOCTBIO MOJIS-
pH30oBaHBl. BMecTe ¢ TeM, M0 3TOH TeOpHH, HEHTPHHO 0Gs3aHBI
MMEeTb Maccy, CTPOr0 PaBHYIO HYJIO, a 3HAYMT, B COOTBETCTBHHU C
TeopHeH OTHOCHTEJNbHOCTH, CKOPOCTb HX BCeMa paBHa CKOPOCTH
cBera.

Bce 3Tu mpepcka3aHus TEODHH HblHE MOITBEpXKAAITCA B
onbiTax. JlokazaHo, YTO HEHTPHHO BpallaeTcss cnpaBa HaJeBo
(ectn amoTpeTh Mo Xony ero ABHXKenud). MapecmHo, uto creneHb
MOJIIpU3alMy HEATPHHO U aHTHHEHTPHHO oueHb BhicOKa. [IpaBaa,
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He [0Ka3aHo elle YKCIEePHMEHTAJbHO, MOJHOCTBIO JIH MOJSPH30-
BaHBl HEYJOBUMBIE UACTHIH, KAK 3T0r0 TpeGyeT TEOPUs MPOROJb-
HOTO HeATPHHO, M TOYHO JM paBHA HYJIO HX Macca.

Taxum 06pasoM, MOXKHO 3aKJ/JIOUHTb, YTO HEATPHHO M AHTH-
HeHTPHHO OTIMYAIOTCSA APYT OT APYra TeM, 4TO UMEIOT pa3Hoe Ha-
npaBJleHHe «CIHPAJbHOCTHY, IPA4E€M HEHTPHHO HAaNOMHHAET BHHT
c JIeBOH pe3bBoH, a auTuHeATpuHO — ¢ mnpaBoil. Ho 3necy Bo3-
HHKaeT eCTEeCTBEHHBI BONpOC: CBENETCS JH K 3TOMYy CYUIHOCTb
HEATPUHHOTO 3apsina? MubIMH C/IOBaMH, SIBJAETCA JH pasHoe Ha-
npaBJ/ieHHe CIHPaJbHOCTH HEHTMPHHO U AHTHHEHTPHHO eXHHCTBEH-
HOM pa3HHLeH MeXIy 3THMH 4aCTHIAMH?

Euwle cpaBHuTeNbHO HeJaBHO GOJBLUIHHCTBO (HU3UKOB, i OY-
Malo, fajiu Obl MONOXKHTENbHHIH OTBET Ha 3TOT Bompoc. OxHako
BBINMOJIHEHHBIA Ba’KHBIH OMNBIT, O KOTOPOM peYb MOHAET AaJjblic,
NOKa3bIBAeT, YTO BOMPOC O MPHUPOAE HEHTPHHHOrO 3apsja He Ta-
KOH mpocCToii.

HEWTPHHO
BbiCOKHX
3HEPT Ui

To, 0 uem roBopuJOCH O CHX NOP,— 3TO HpPOULIOE (HUBUKH
HeiiTpuno. Ceilyac g ckaxy o 3ajgauax (U3UKK HEATPUHO, KOTO-
pble ellle He pelleHbl WM peLIAlOTCs B HacTosAllee BpeMd.

HccnenoBanus HeHTpuHO OGypHO pa3BUBAIOTCH, OCOGSHHO B
CBsI3M C CO3laHHEeM COBETCKHMHM U HHOCTPAHHBIMH (PH3UKaMH HO-
BOH 06/1acTH (U3UKH 3/eMEeHTapHbIX YaCTHL — (PH3UKH HeHTpHilo
BBICOKHX 3HEeprui.

Hef#iTpuHo, ucnyckaeMble pajHoaKTHBHBIMHU SIIPAMH yPaHOBbIX
PeaKTOPOB, HMEIOT JHEPruio, N0 MOPSAAKY BEJIHYMHBl PaBHYIO Xa-
pakTepHOl smepHOH dHEpDHH, T. €. HECKOJIbKO MHJIJIHOHOB 3JEK-
TPOH-BOJIbT. DTa 3HEpPTHsl B MHUJJIHOH pa3 IpeBHILIAET 3HEPTHI0
aJleKTpoHoB B atoMe. Ho cefiuac, Korma uMelOTCs MallHHBI, ycC-
KOpSAIOLIMe YaCTHUbl A0 [eCATKOB MHJJIHADAOB 3JeKTPOH-BOJBT,
peakTopbl pacCcMaTpPUBAIOTCA, KaK HCTOYHHKM HEHTDHHO HU3KOH
3HEepTHH.

Hns ¢usuky HeHTPUHO BHICOKHX SHOPTHH XapaKTOPHO TO, YTO
B 5TOH 00/1aCTH HayKH HCCIEAYIOTCA IMaBHBIM 06pa3oM HeHTPHHO
NHOHHOH NPHUPOABI, T. €. HEHTPHHO, POXKJAAIOLIHECST IPH pacmazge
nuoxa.

Kak MOXKHO NMOJNY4YHTb My4YOK HEHTPHHO NMHOHHOH NMPHUPOABI?

[TpencraBbTe ceGe coBpeMeHHBIH YCKOPHTeNb, AAIOLIHHA Mpo-
10HBl ¢ 3Hepruell B JAECATKH MHJIHAPAOB 3JEKTPOH-BOIBT (Ta-
KOH, Kak AyGHeHCKHH CHHXpo(a3oTpoH OOGbENHHEHHOTO HHCTU-
TyTa AAEPHBIX HCCAENOBAHMN WJIM aMepUKaHCKHH OpykxefBen-
CKMH yckopuTeab). Koria nmpoToHbl momamaloT Ha MHUIIeHb (CKa-
’KeM, a/JIOMHHHeBYIO NMJIACTHHKY TOJIIMHON B HECKOJbKO CAHTH-
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METPOB), POXKJAAIOTCH NMHOHBL. DTH MHOHB paclanarTes Ha Jery
(cpennuii myTb MX 0 pacnafa B BaKyyMe H3MepsieTcs AeCATKa-
mu merpoBs). Ilpu 3TOoM 06Gpasyercs HeHTPHHO COIMVIACHO CXeMe:

T putv.

1 BOT MMEHHO MyYKH HeHTPHHO NMHOHHON IPUPOABI HCIOJb-
3YIOTCA B HacTOsillee BpeMsa B KpymHeHWIHUX JgabopaTopHAX MHpa.
Macwra6 onbitoB norpscawul. as ux BeimonHeHHs HEOOXOAH-
MBI YCKOPHTENH C MATHUTAMH, BEC KOTODHIX NpeBHIILAeT AeCSTKH
THICAY TOHH, @ CaM JETEKTOD HEATPHHO BECHUT AECATKH TOHH.

KaxoBbl mvaBHBIEe NpOGJNeMBl (DH3HKH HEHTPHHO BBICOKHX
oHepruii? CoBpeMeHHasl KOJHYECTBEHHAS TEOPHS CIaBGBIX B3aUMO-
JIeHcTBUi, co3fanHas HexaBHo Puuaprom Deiinmanom u Mappeem
[enn-Manuom Ha ochoe upell ®Pepmu, Jlu u dura, Jlangay H
Canama, yHuBepcaabHa. DTO O3HayaeT, YTO NOBENEHHE BCEX APY-
CHX YaCTHL NpH clabblXx B3aUMOAEHCTBHAX, MO CYUIECTBY, OJH-
HaKOBO C MOBeleHNeM HeHTPHUHO.

CornacsHo Teopuu Pefinmana u Tenn-Manna, ¢dusnyeckue
fIpollecchl, CEsi3aHHble CO cJalblM B3aUMOAEHCTBHEM, B 06JacTH
MaJofi SHePrHH MOXKHO pacCYHTAThb AOBOJBHO xopouwo. Ho npu
60MBbIINX SHEPTHAX MOABJIAIOTCA (YHAAMEHTAJIbHBIE TPYIHOCTH.
CaMa Teopus npencKasblBaeT, YTO CJAa60OCTb B3aUMOJAEHCTBHA
HEHTDPHHO OTHOCHTE/NBHO YMEHBIIAeTCH, KOTAa SHeprusi HeHTPHHO
YBEJHYUBALTCS.

Ecnu sto yBenuueHHe MHTEHCHBHOCTH B3aUMOJEHCTBHS Hell-
TPHHO C BO3pacTaHHeM 3HepTHu NpoJoJKaeTcs, To NpH (paHTa:-
THYECKH BBHICOKOH 3Hepruu B 300 MJpA. 98 MBI CTOJKHYJHCHL Obl
¢ abCypAHBIM pE3YWIbTATOM: BepOSTHOCTb HEKOTODHIX COGBITHH
npeBblliasa Obl €IHHHULY, a Mbl 3HaeM, YTO BEPOSTHOCTb MO €e
MpHUpOje Bceria MeHee eIMHHUB WM paBHa efl. DTo 03HAyYaerT,
4yto npu sHeprud MeHbuie 300 MJpA. 98 yBeIHUEHHe HHTEHCHBHO-
CTH B3aHMOAEHCTBUSA JOJIKHO NPeKpaTHThCS.

Ho cpa3y BO3HHKAIOT c/eRyIOlHe BONPOCH!.

Byner nu yBequHueHMe HHTEHCHBHOCTH B3aUMOJEHCTBHA Mpe-
wpawaTtecs BOau3n 300 MJApIL. 968 MM NpPH CYLIECTBEHHO MEHb-
mei sHepruu? IDTOT BONPOC MOXKHO MOCTaBHTb H MO-APYrOMY:
cTader Ju caaGoe B3auUMOJeHCTBHe CHJBHBIM IDH OYEHb BHICOKOH
SHEePrUH UM HET?

Bropoit Bonpoc: Kakoii MeXaHH3M OTBeYaeT 3a HpeKpalleHHe
pocTa KHTEHCHBHOCTH B3aHMOLEHCTBUA?

OmnpeneneHHbIX OTBETOB Ha 3TH BONPOCHl PUBHKH NOKA HE MO-
ryT natb. CaMblif mpoCcTOM TEOPETHYECKHH OTBET (mpaBma, He
00653aTeJIbHO MPaBUJIbHBIH) COCTOHT B NPEANONOXKEHUH, 4TO cJa-
Oble B3aHMMOJAEHCTBHA YEThIPeX YacTHL (HalmpuMep, HeHTPOHA,
IIPOTOHA, 3JAEKTPOHA M HEATPUHO NpH P-pacnage) HMeWT, Tak
€Ka3aTb, BTOPHYHBIH XapakTep: OHH Kak OYATO OGYCWIOBJIEGHBI I'd-
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NOoTeTHYeCKOH yactuueidt B ((pH3UKM HasbiBalor ee NPOMEKYTOU-
HBIM 0030HOM, & NoyeMy, S He CTaHy OOBACHATH), KoTopasl sAB-
JIgeTcs HocureseM ciaabbix B3auMmoneHctBuil. [IpuBonuMble 3aech
cxeMbl (puc. 1) mnpencraBJsiiOT
COOTBETCTBEHHO f-pacmaj Heil-
TpOHAa NpPH ABYX MpeanoJsoxe-
HUAX:
n _(_/__’g _ a) 6e3 mpoMexXyTouHoro 6o-
-—>— == ~ 30Ha, T. €. KOria npolecc B3au-
b \\V MOAEHCTBHSL  YeThHIPEX YacTHLL
> NepBUYHbIA (MJIH, KaK TrOBODAT,
JIOKAJIbHBI)

6) xorma  B3auMojeilcTBHE
yeThIpeX YaCTHI BTOPHYHO U OCY-
LIIeCTBASETCA  NPOMEXYTOYHBIM
6030HOM.

B OxasblBaeTcsl, 4YTo BO BTOPOM
clydae yBeJuuyeHHe MHTEHCHBHO-
e, N7 CTH B3aUMOIEHCTBUA C POCTOM

¥ *a SHEPTHUH YacTHL, eCTeCTBEHHBIM

/ 06pa3oM npekpalaercs npu or-
HOCHTe/IbHO HeGOoJbLIOl SHEePTrUH.

Puc. 1. Cxemnl pacnaga HefTpoHa: Taxum oGpasom, cyuiectso-

BBEDXy — NIpH  MpexmoJoxesud  BaHHe YacTHIB B momoraer no-

JIOKaﬂb.HODO B3aMMOJeHCTBHA HATb prngIf/'I Teopemqecxnﬁ

““Trf‘;‘(;Me}ﬁ;?gZH;g SoooaoTHeM  pompoc. B Hacrosiee BpeMs B

pasHbIX JabopaTopuax npeanpu-

HUMAIOTCS NMONBITKH HabJaonars
3Ty 4acCTHLy NpH NMOMOIULY NYYKOB HEHTPUHO BBICOKOH SHEPTHH.
OnblThl MoKa Jnanu oTpuuaTeabHbIN peayabrar, Yactunmy B He
Ha6J/101a/H4, @ OHAa MorJa Obl GbiTh 3aperdCTPUPOBAHA B SKCHEPH-
MeHTaX, ec/iu Obl Macca ee He NpeBblllana 21, Tae M, — IPOTOH-
Has Macca. 3HaUuT, Aubo yacTuua B He cyuecrayer, JIH60 ee mac-
ca Jo/MKHa ObITh Gosblle 2m,. OnbiTel NpoRosKaTea. C npyroi
CTOPOHBI, CJeNYeT 3aMeTHTb, YTO HECKOJbKO JeT Ha3ajm CYLLecT-
BOBaHHe 3TOH I'MIOTETHYECKOH 3apsKEHHOH 4acTHUB KaK OYyATO
co3naJso onpeneleHHbe TPYLHOCTH.

Heso B TOM, uTo Ha OCHOBAaHHH ee CYLIGCTBOBAHHA (DUIUKU
npeyicKkasany paj NpoUeccoB, KOTOPble B HeHCTBHTEJNbHOCTH He
npoucxonart. [IpaBna, TpyHOCTb NOBONBHO 0OILasA M He CBS3aHa
TOJIbKO C CYII8CTBOBaHMeM yacTHUbl B, HO OHA 0COGeHHO sIpKO
MPOABUTCA, €CJAH 3apsXeHHBIl NPOMEXYTOUHBIH GO030H cyuiect-
ByeT. THNHYHBIA NpUMep TakUX HEOCYLLEeCTBUMBIX MNPOLECCOB —
panualMOHHBI Dacmajy MIOOHA, T. e. HCIYCKaHHe MIOOHOM 3J1eK-
TPOHA U (poToHa:

/

\
“o

- — P —

ui -> e* +Y
B reuenue gosroro BpemeHu (PU3HKHU OE3YCIEILIHO NBITAJHCh
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06HapyXKUTh 3TOT npollecc. UTo ke 3ampellaer MIOOHY IpeBpa-
iaTbCst B 3JeKTPOH H (GoToH? 3Hech cjaelyeT BO3BPATUTbCA K
ofbLeMy NMOHATHIO O 3apAaax 4acCTHUIL.

BemoMHHM, 4TO NpH pas3HbIX NpeBpallleHuaAx J1000H 3apaa
COXpaHfieTCA TOYHO TaK Ke, KaK sJjeKTpuueckuil. MMenHo TOT
($akKT, YTO HEKOTOpble, Ha NepBHIH B3r/IAA BO3MOXKHBIE, TpeBpa-
LIeHWs YacTHIBI Ha caMOM Jese He HaO/ai01aloTcs, 3acTaBHIl
BBECTH IIOHATHEe pa3Hublx 3apsmoB. HeynuuroxkaemocTs 3apsna
(mo6oro, a He TOJBKO 3JeKTPHUECKOr0) 3amnpeliaer 3TH IpeBpa-
wenusi. Hanpumep, Mbl 3HaeM, 4TO HYKJOHBl — NIPOTOHBI H Hefi-
TPOHBI — HHKOIZJA He pacnamaloTcs TOJBbKO Ha JerkHe YacTHLHL.
JTo 103BOJSET YTBEPKJAATh, YTO HYKJIOH MMeEeT TaK HasbiBae-
Mbli OapUOHHBIN 3apsil, a HHKaKass KOMOMHALMS JeNKHX 4acTHIL
fapHOHHONO 3apALa He HMeeT.

Cpasy BO3HHMKAaeT NOJO3peHHe, YTO MpPOIECCh THIa pacnaja
MIOOHA Ha 3JIEKTPOH U (POTOH, KOTOpble OXKUJAAJHCh TeOopeTHde-
CKM, HO B HeHCTBUTENbHOCTH He MPOUCXOMAAT, 3alpelleHbl 3aK0-
HOM COXpaHeHHs] HEKOTOPOro A0 CHX NOp HEM3BECTHOro 3apsna,
CKaXXeM MIOOHHONO 3apana, XapaKTepHOro A MIOOHA, HO He I
3JIeKTpOHAa. 31ecCh CJeAyeT HalOMHHUTb, UYTO (hOTOH — HCTHHHO
HeliTpanbHass yactuua. OH He MMeeT HHKaKHX 3apsiLoB.

OnHako uMeercs OLMH NpOLECC — paclaj MIOOHA, B KOTODOM
MIOOH Y 3JeKTPOH y4aCTBYIOT cOBMecTHO. Tako#l mpouecc coCTOUT
B HCIYCKaHUM MIOOHOM 3JIEKTDOHA COBMECTHO C ABYMSA Pa3HbBIMH
YaCTULAMH HHYTOXKHO MaJloi Macchl, 0 YeM CBHIETeJbCTBYIOT
3KCNepUMeHTAJNbHble HCCAEeL0BAaHUSA (POPMBI CIIEKTpa 3JEKTPOHOB
B 3T0M npouecce. Ha 3ToM OCHOBaHMM JOJIO AyMaJju, YTO HpO-
Lecc WAeT o cxeMme

uE = eE4+vtwv,

Ho rakasa cxema TPYAHO cOBMeCTHMA C IOpel/oKeHHeM O Cy-
LH1eCTBOBAHUU MIOOHHOIO 3apdna, 3anpelialollero nepexon MmooHa

B 9JIeKTpPOH U ¢oToH. Bexp nmapa vv, mo onpeieneHHIo yacTHIbI
M aHTHYaCTHLBI, He MMeeT HMKAaKMX 3apAlOoB, KaK M (OTOH, TaK
UTO B ONHCAHHOM CXeMe MIOOHHBIA 3apsj, eClMH OH CYIIECTBYET,
He coXpaHsercs.

MoKHO NpeNno/IoKHTb, YTO HMEIOTCS JBa COpTa map HeHdTpH-
HO-aHTUHEHTPUHO: MIOOHHBle M 3JeKTpoHHble, OHH OTJIHMMAIOTCSA
IpYT OT Apyra TeM, YTO Y MIOOHHBIX HEeHTpHHO vy (HO He Y
3/IBKTPOHHBIX v,) HMeeTcd MIOOHHBIH 3apai. Tomma pacnapn
MIOOHA MOXKeT IPOHUCXOAHTH 110 cXeMe

uE = et+v,+v

U MIOOHHBIH 3apsan coxpaHaemcs, [OCKOJbKY pa3Hulla 3apAnoB
MIOOHA H 3JIeéKTPOHa KOMIIEHCHPYETCA paBHHHEﬁ 3apaaoB ucmyc-
KaeMbIX «HEYJIOBHMbIX YaCTHIL».

B nacrosuiee BpeMsa HEU3BECTHO, BCE JHU IMPUBEAEHHbIE apry-
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MEHTBl NpaBUJbHBI, HO HMEHHO OHH, IO CYLLECTBY, 3aCTABHJ/H CO-
senckoro ¢usuka M. A. MapxoBa M JpYrux yYeHbBIX NpelacKa-
3aTh CYIIECTBOBAHME ABYX THIOB HEHTDHHO. DTO paspeiuyo Ol
TPYAHOCTH, CBA3aHHbIE C OTCYTCTBHEM Mpolliecca pacnajga MIOOHA
Ha 3JIeKTPOH H (POTOH U C BO3MOXKHOCTBIO CYIIeCTBOBAHHsS B-yac-
tuubl. Ckaxky cpasy, 4TO ONBbITH NOKa3aJd Kak pas, uTo B NpH-
poJie cYLIEeCTBYIOT JBa THIA HEHTPHHO (CM. HHXKeE).

Takum oGpasoM, BHIABHINCL B NOC/JAeAHEe BpPeMs CleAYIOUIHE
rnaBHble Npo6aeMbl (DU3UKH HEHTPHHO BEICOKUX 3HEPTHH.

Kak 3aBHCHT MHTEHCHBHOCTb c/1aGoro B3aHMOJAEHCTBHA OT
sHepruu? IlepBuyHo 1 csnaboe B3auMOAeHCTBHe HJIM OHO 06yc-
JIOBJIEHO HEKOTODPO# npoMexXyTouHo# yactuueii? CyLiecTByeT Jn B
fIpHpPOJe TOJbKO OJHa mapa He#TpuHO uau ux jaBe mapol? Cefiyac
pacckaxKy, Kak Ha TPETHH BOINPOC IKCIEPHMEHTATOpH! yxKe HaJu
HcYepnbBalUIuil OTBET.

IBA

TUNA
HEWUTPHHO

CylllecTBoBaHHe ABYX THIOB HEHDPHHO 03HAyasmo Obl, YTO HeM-
TPHHO, YUACTBYIOLIHE B PAa3HBIX peaklyusix COBMECTHO C 3JIEKTpO-
HOM (37€KTpOHHbIe HeHTPHHO v,), OTAHYAIOTCA OT HEHTpUHO,
y4acTBYIOLIUX B PEaKUHAX COBMECTHO C MIOOHOM (MIOOHHbIE
HeATpuHO v, ). B uacTHOCTH, HEATPUHO, HCMYCKaeMble B MpoLec-

ce B-pacmama (v.), OTJIHUAIOTCA OT HEHTPHHO, UCMYCKAGMHIX B
pacnaje nuoHa (v, ) C HCIycKaHHeM MIOOHa (puc. 2).

+

b/ M
7{«
JTL’ /u‘ + yﬂ
7T .
b e
]T+——> e++ 7/?

Puc. 2. Cxema pacnapga nuoHos. IIpo-

Hecc ¢ HCONYOKaHHeM  MIOOHOB B

10000 pas GoJsee BeposiTeH, YeM C HC-
NycKaHHeM 3JeKTPOoHa.

Ho kax MOXHO nokasaTb, YTO 5TH YaCTHLL AeHCTBHTEJIbHO
OTJHYAOTCA APYT OT Apyra?

Ecny Bbl BHMUMATEIBHO CJeJHNHM 3a MPUHIHMIOM ONHCAHHOTO
BbILIe ONBITA, B KOTOPOM OBLJIO MOKAa3aHO, YTO HEHTPHHO H aHTH-
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HelTPUHO — pa3Hble YacTHLBl, TO BH MOHMeTe, Kak MOXHO pe-
WHUTh NPOoGJeMy pas/iy¥s MIOOHHBIX M 3JIEKTPOHHBIX HEHTPHHO.
JedCTBUTENbHO, JIOMHUECKHE apryMEHTHl, MO3BOJSIOLIHE JO-

KasaTb pasiuuue v OT v H vV, OT v, OYeHb GJIH3KH.

Us CKa3aHHODNO ACHO, YTO HCTOYHHKaMH MIOOHHDBIX HeﬁTpH‘HO
JOJKHBL GBITh MOIIHBIE CHHXpO(a3oTpoHb. PaccMoTpHM HeKo-
TOpble peakluu, KOTOpbie MOTYT ObITh BbI3BAHbl 3THMH YacCTHIla-
MU, HanmpHUMep ~
vy tpontpt
HIU ~
Ve +p = ntet.

[Tpomuecc ~
ve+p > ntet

OblJ1 0OHApYXKeH I[P MOMOLIH 3JEKTPOHHBIX AHTHHEHTPHHO, HC-
nyckaeMblx peaktopoM. OTciofa NOHATHO, UYTO HCCJAELOBAHHE
fIpMBEIGHHBIX Bbillle PEAaKUHH NOCAVKUT OJHO3HAYHOH NMPOBEPKOH
THIOTe3bl O PA3JHYUH v, H v, - IlepBas peakuus Gyner uatu Ha-

BepHsika. Uro Xe Kacaencs BTOpo#, To oHa Gyner Hab/Jw0maTbCA,
€C/IM vV, H vy — OJHO H IO XKe, a eCJH Vv, H V, — PasHble 4aCTH-

Ubl, peakuus He npousoiiger. MHbIMH cloBaMH, ONBIT JOJIXKeH
BLIICHUTb BOIPOC O TOM, MOIYT /i1 MIOOHHble HEHTPHHO OT yCKO-
pUTENs BBHI3BIBATH PEAKUHIO C HCIYCKaHHEM 3JeKTPOHOB,

Taxoit onblT Gbl BHINOJIHEH DNPYMIOH aMePUKAHCKUX (DH3HKOB,
B TOM YHCJe H3BeCTHbIMH yueHbIMu Jlemepmanom, IlBapuem u
Creiin6GeprepoM, ¥ HaXONUJCS B IEHTpe BHHUMaHug MexnyHa-
ponHoil KoHpepeHuuu no ¢HU3HKe BBICOKHX 3SHEPTHH, MPOXOAHB-
et B JKenese setrom 1962 r. Pesyabrar ombiTa raacusa:  1a,
MIOOHHblE M 3JeKTDOHHbBle HEHATPHHO — pasHble YACTHILHL,

DKCNepUMEHT NPOUCXOAUT TaK. [ITyuok MIOOHHBIX HeHTpPHHO
C 3Hepruel Nnopsiaka MUJIHADIA 3JEKTPOH-BOJABT OT CHHXpoda-
3aTpoHa, YCKOPSIOLIEro NPOTOHH A0 3Hepruu 15 Mapa. a8, puabT-
poBaJscs yepe3 13-MempoOBYIO TOJILY YyryHa, HOTJOLIAIOLUIYIO BCE
JIpyrue yacTHUbl, KpoMe HelmpuHo. HeHTpuHO, KOoHeuHO, mpoHu-
KaeT CKBO3b 3Ty TOJILY TaK XKe GecnpensiTCTBEHHO, KaK JyuH
COMHIIA CKBO3b OKOWIKO. DddeKkTbl, BhI3bIBAEMble HEHTPHHO,
PerucTpUpoBaJHCh B HCKPOBOH KaMepe — NpHOOpE, KOTOPBIH I0-
Ka3blBaeT TpeKHu NPOXOAALIMX Yepe3 Hero 3JeKTPHUeCKH 3aps-
2KeHHBIX YaCTHI[ B BuIe cjaenoB HcKp. KoHeuHo, B HCKpoBoO# Ka-
Mepe PETHCTPUPOBANHCH He CAMH HEHTPHHO: OBUIM 3a(hUKCHPO-
BaHbl 3apsAXKEeHHble LPOJAYKTH B3aUMONEHCTBHSA HEHTPUHO € Ma-
TeDHATOM KaMepbl, KOTOpas CJAYXKU/Ia MHLIeHbIO NJs HEeHTpPHHO.
Kamepa Becuna 10 7, oCHOBHBIM ee MaTepHasJoM OblI aJIOMHHHH
B BHJ1e VIACTHH TOJILUMHOH 0KOJIO 2 CM.

Bosee 100 Teic. MJIpA. MIOOHHBIX HEHTDPHHO INpoULIO uepes
KaMepy, a 3aperucTpupoBaHO Gbljo TONbKO 51 B3awMomeHCTBHUE.
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W npu stux B3aumomeiicTBHAX 06pa30BLIBAIMCH He 3IJEKTPOHH,
a MIOOHHI,

AHalorHydBIf OOBIT OB NOCTaBJAEH U TOJBKO UTO 3aKOHUEH
B JKeneBe npynnofi (M3HKOB NOA DYKOBOACTBOM mpodeccopa
Bepuapnuuu, B koTopoil yuactsoBas cosenckuit pusux B. C. Kad-
TaHoB. PeayjbTaT TOT 2XKe: 3JeKTPOHHbIe U MIOOHHbIe HeHTPHHO —
pasubie yactuubl. Ho 31ech B 10CTOBEpHOCTH pe3yJbTaTa He NpH-
XOMUJIOCh COMHEBaTbCA: Beldb B 3TOM ONbITe YXKe HabJI0Aaln0Ch
GoJsiee THICSIYH COOBITHH B3auMOMAEHCTBHA v U C gADoM!

Mpl yxe yOenunuch paHblie, yTo HeATPWHO (B YaCTHOCTH,
MIOOHHOe HeHTPHUHO) MNOJAPU30BAaHO M XapaKrepusyercs omnpele-
JIEHHBIM 3HaKOM CIOHpatbHOCTH. Temepp, MOCJae 3TOr0 3KClepu-
MeHTa, MOXKHO YTBep:KAaTb, YTO CIUPAJbHOCTh — He €NHHCTBEH-
HBIH 3aps] MIOOHHOTO HEATPUHO. Y 3TOH YaCTHLL, Kak H Y MIOOHA,
€CTb ellle OJlHA BHYTPEHHSS XapaKTepUCTHKA — MIOOHHBIH 3apd.
Ha Bomnpoc o Tom, KakoBa Nmpupoja 3TOr0 3apsiia, MoKa Heab3s
OTBETHUTb.

B Hacrosilee BpeMsi (pU3HKM NBITAIOTCH HOHATb A0 KOHIA, YTO
03HayaeT CYlLIeCTBOBaHHe [BYX HEHTPHUHO OJA TEOPUH CJaaboro
B3aUMOIeACTBHA.

[Ipexne yuem 3aKOHYUHTH YacTh CTAThbH, NOCBALIGHHYIO POJH
HeHTPHUHO B MHUKpOMHUDe, CAeAVeT YINOMAHYTb elle 06 OLHOH He-
peLIeHHO! BaxKHOH npoGsaeme ¢usuku HefirpuHo. ITpoucxomuT nu
paccesiHHe HEHTPUHO 3JEeKTPOHAMH, T. €. OTKJOHfeTcsT JH Hel-
TPUHO 3JEeKTPOHAMH C BepPOSITHOCTbIO, CPAaBHUMOH ¢ BepoOsTHO-
CTbIO BCeX APYTHX NMPOLecCoB caaboro B3auMoaeHCTBUS ?

Ha ator Bonmpoc Teopus naer mosoXuTeabHblll omBeT. OnHaKO
CTeneHb AOCTOBEPHOCTH TEOPHH HEHDPUHO MOKA ellle HEZOCTAaTOU-
HO BbicoKa. [Tostomy onmbiT no oOHapy:KeHHIO HeHTpHUHO 3JeK-
TPOHHOPO paccesHHss CTOUT Ha OuYepelH W B HejaJekoM Oyayllem
6e3ycJOBHO OyZHeT BBINOJHEH, HeCMOTPS Ha OYEHb Cepbe3Hble
TPYLHOCTH, CBA3aHHBIE C HUM.

ITOoT BONpOC KpaliHe BaXKeH He TOMBKO IJs (QU3HKH 3JMeMeH-
TApHBIX YaCTHL, HO M JJIA acTPOPHU3HUKH, O 4eM pedb INOHIeT
HHXe.

HEAWTPUHO
M KOCMOC

HefirpuHo o6s3aTesqbHO HOJKHO HMpaTh POJb B  ABJIEHUAX
MaKpOCKONHYeCKOTo Maciuraba.

[Ipexne Bcero Heo6xomuMO cKasath (6oJee NOAPOGHO Mbl
NOroBOpPHM 06 3TOM Jnasjplie), YTO BHYTPH 3Be3] HEHDPUHO 0O-
pasyloTcss B GOJIbIIOM KOJMHYECTBe NPH SAAGPHBIX IpeBpallleHHAX,
B YAacCTHOCTH NpH B-paciale pasHBIX HeCTAOWIbHBIX sfnep. 3aMe-
THM, YTO COMHEHHI B CYILECTBOBAaHHM TaKOro HCMycKaHUs Hel-
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TPHHO 3Be31aMH IIPAKTHYECKH HET, XOTS OHO ellle He o6HapyKe-
HO 3KCMIEpPHMEeHTaJbHO.

EcrecTBeHHO, 4TO HEATPUHO BHIXOAAT Oe3 BCAKHX 3aTpyAHe-
Hu#l, ckaxeM, us CoJHua.

A Bor elle onMH NpUMeEp MaKpocKonuueckoro sdgexra. ¥pa-
HOBBIH aTOMHBIH peakTOp MOLIHOCTBIO B COTHH TBHICAY KHJIOBATT
TepPsieT B BUAE AHTHHEHTPUHO NECATKU ThICAY KHJIOBATT!

UacTto BcTpeyaroTcss CHTYaluM, KOTJa KOHKDeTHYIO KOJIHYEoT-
BEHHYIO POJb HEHTPDHHO B TOM WJIM MHOM GBJEHHH Helb3d ole-
HUTb U3-32 OTCYTCTBHA CBeNEHHH O HEKOTOPHIX €ro CBOWCTBaX.
Hanpuwmep, otBer Ha Taxo#l AOBOJBHO TOHKHiI Bompoc (H3HKH
3JeMEeHTapHBIX YacTHL, KaK CYLIecTBOBAHHe Npollecca HeHTpHHO-
3JIeKTPOHHOTO pacCesHHsd, O KOTOPOM YKe TOBOPHJIOCH, HMEeT
JaJleko HAylle acTpou3vyeckHe caeACTBHS.

B caMoM pnesne, B moc/enHHe HECKOJBKO JeT OBUIO NMOKasaHo,
YTO CYLIECTBOBAaHHE 3TOro ABJEHHA NOJIXKHO NPHBECTH K HOBOMY
MeXaHH3MY HHTEHCHBHOH NMOTepH YHEPrUU 3Be31aMy, CBA3aHHOMY
C MCNYCKaHHeM Nap HeHTPHHO-AHTHHEHTPUHO. ITOT MEXaHU3M
JOJIKEH OCYILeCTBJAATbCH HA TAKHX CTaAUAX 3BOJNIOLMH 3Be3.,
KOrJa HX TeMIepaTypbl U INIOTHOCTH oueHb BhcokH. OxasniBaer-
csl, UTO HeHTPHHHAs CBETHMOCTb HEKOTOPHIX 3B€31 MOXET Ha-
MHOIO NpeBHIIATh HX CBETOBYIO cBeTHMOcTb. OnHaKo HeH3BecT-
HO, OCYLIECTBJIAENCS JH 3TOT MNpPOLlecC B AEHCTBHTEJIbHOCTH.

Bo Bcakom caydae, HHIMEe TaK SICHO He NpPOSBJSETCS CBA3b
MeX1y MHKDOMHPOM M KOOMOCOM, Kak B ¢usuke Hefitpuno. He-
NaBHO pOAMJAach HOBasg 006/1aCTb HayKH — HeHTpHHHaAs acrpodu-
34Ka, ONUCHIBAIONIAad MHODOYHCJEHHbIE fBJEHUS, B KOTOPHIX Hel-
TPHHO HIPAIOT NepBOCTeNeHHY poJib. HelimpurHas acrpodusuxa
HMeeT ABe CTOPOHBI.

Bo-nepBeIX, HEHTPHHO yYacCTBYIOT B psiie MpPOLECCOB, NMpPOHUC-
XOOSLHUX BHYTPH 3Be3l. ITosToMy acrpodusuka, Kak TeopeTHye-
cKas HayKa, NOJI)KHA YUHTHIBATH POJIb «HEYJIOBHMBIX YaCTHULI» B
JMHAMHYECKHX BHYTPHU3BE3AHBIX npoueccax. He ucknioueno, uro
HEeHUTPHHO OYIYT UIpaTh CYLIECTBEHHYIO POJIb U /IS KOCMOTOHHH.

Bo-BTOpHIX, HeHTPHHO, HCIycKaeMmble 3Be3JaMH M BOOOIle
HCXOAAIHEe M3 KOCMHYECKOro MPOCTPaHCMBA, MOrYT GBITh 3ape-
THCTPHPOBAHbl B OMNBITAX, BHINOJNHEHHbIX Ha 3emiae. Ectp Hamex-
ha, TakuM 006pa3oM, MOJYUYUTh LeHHble JaHHBle 0 BcemeHHoi.

Sta cTopoHa HENTPHHHON aCTPOODHU3UKK Kak IKCIepHUMEHTallb-
HOH Haykn ocobenno 3amaHuuBa. [leJo B TOM, YTO [0 CHX NOp
HaM OBl JOCTYNEH NMPAKTHYGCKH €IAHHCTBEHHBIH THM H3Jy4YeHHs,
nonapamuleno Ha 3eMJI0 U3 KOCMHYECKOTO IIpOCTPaHCTBa,—
3JIEKTPOMAarHUTHble BOJIHBI (BHAHMBIH CBeT, WHQpaKpacHble H
yJabTpadroNeToBble Jy4H, KODOTKHE panauoBOJHBE). IlpaBma, B
mocjeaHee BpeMs C MO3HUUH acTPOMU3HKHU HCCAEAYIOTCA TaKKe
KocMuyeckue Jyu4d. Ho 06 3TOM 316Ch MBI TOBOPHTH He Gynem.

[Ipeacrasbre ceGe, uTO CO BpenMeHeM (H3UKM M aCTPODHIUKH,
paboras COBMECTHO, 10Jy4aT BO3MOMXXHOCTb PEruCTPHPOBAThL HH-
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TEHCOUBHOCTb M 3HEPTUIO HEHTPHHO H aHTHHEHTPHHO, JIETALIHX OT
OTIeNbHBIX HeBECHbIX OOBEKTOB M H3 KOCMHYEGKOro MPOCTPaHCT-
Ba. Torna B pyKax HcCaeNOBaTeslell MOABSTCA MOLLHble LOMOJ-
HUTeJNbHble CIIOCOGHI pElIeHHss acTpoduanyeckHx npobaeM. 3a-
MeTHM, B YaCTHOCTH, 4TO IEKTPOMArHUTHbIE BOJIHBI HCXOAAT
TOJILKO C MOBEPXHOCTHOTO C/I0OS HeOeCHbIX Tesl. Perucrpanus ke
HeATPHHO MACT BO3MOXKHOCTb 3arvgHyTh OYeHb IMIy60oKo BHYTPb
3Besn. Benap neiimpuHo Jenko mpouusbiBaioT Cosnue!

Pagymeercsi, MHOTOe H3 CKa3aHHOTO BBILIE XOTSl H MPHHLHIIH-
aJlbHO BO3MOJKHO, HO IOKa O4YeHb JaJjiekKo OT NPAaKTHYECKOro ocy-
mectsaenusi. OZHAKO HEKOTOpble BOMPOCH MOTYT ObITb pelleHbd
B 6uauskom OyayuieMm. Cefiyac Mbl OCTaHOBHMCS HMEHHO Ha HHX.
Peup 6yner uatu o Cosuue.

Hecmorps Ha TO, uTo Bompoc 06 06Gpa3oBaHHH HEHTPHHO B
3Be3/laX OCTAETCS JOBOJbHO HESICHBIM, BCe-TaKH KOe-4TO 06 3TOM
yxke ussectHo. [Torok HedTpuno ot Co/nua, HanpuMep, TeOpeTH-
yecKH BbluucaeH. [1o mopsiaky Beauyusbl OH pased 1019—10!
HEHTPUHO B CEKYHAY Ha KBaJpaTHBIH CAHTHMETP I[OBEPXHOCTK
3emau. [lepeHoc sHEpPruH Ha MOBEPXHOCTh 3eMJIH, CBA3aHHBIA C
[IOTOKOM COJIHEYHbIX HeHTpHHO, KoJjoccasedn. OH cocTaBaser
HEeCKOJIbKO MpOLEHTOB OT OOLLEro COJHEYHOrO H3/IyuYeHHs.

Tax e omnpeneneHHo MOXHO yTBepxknaTb, 4ro CosHLe HC-
MycKaeT UMEHHO HEHTPHHO, a He AHTHHEATPUHO. DTO CBS3AHO C
THMAMH SINEPHBIX peaklluifi, KOTOpble MOTrYyT MPOHCXOAHTbL B
3Be3nax. Kak usBectHo, sHeprus CoJsHLa M APYrHX 3Be3J OCBO-
6oxk/JaeTcss B BOLOPOAHBIX H YIVI@pOAHBIX IHKJAaX, B KOTOPBIX BO-
nopoj npespaimaercsa B renuit. [Ipu stom B BHAe HEHTPHHO H3JY-
yaercst okoso 5% sueprun Conuua.

[TepBocTenmeHHBI TeOpeTHUEOKHil HHTepec HMeeT BONpPOC, Ka-
KHe UMEHHO sfepHble DeaKIUH NMPOUCXOASAT B LEHTPAJbHOH HaCTH
Conxua?

Hefitpuno o6pasyoTcs B pasHbIX AAepHbIX pPeaKUUAX NPAMBIM
HJIH KOCBEHHBIM 00pa3oM, NpHUeM SHeprusi HCIyCcKaeMblX HeHTpH-
HO 3aBHCHT OT IIpollecca, B KOTOpPOM oOH: pomuauch. [Tocnennee
06GCTOSITENILCTBO OUEHb BAXKHO, TAK KaK Mbl BHIEJIH, YTO BEpOAT-
HOCTb B3aUMOAeHCTBHH (a 3HAUMT, U BO3MOXKHOCTb PErHCTPALUH)
HeATDPHHO CHJbHO 3aBHCHT OT SHEPIHMM <«HeyJOBHMBIX HYaCTHI».
CioenoBaTe/bHO, YHCJIO 3aperuCTPUPOBAHHBIX HEHTPHHO pa3HBIX
sHepruit 6yner maBaThb CBEIEHHS O TOM, KaKHe DeaKUHH MPOHUC-
xonAT B ray6unax CoJiHua.

KpoMe Toro, mosnuoe wucao seidmpuno, usnyyaeMmoix CouH-
ueM, M3BECTHO NoKa ciaumkoMm rpy6o. ITepsoouepenHas sanaua
SKCONEePHMEHTANbHON HeHTPHHHOM acTPOGdH3HKH — ONpeleJuTb ¢
JOCTaTOYHOH TOUHOCTBIO 3TO YHCJIO.

Ho kak Mo0xHO 3T0 cnesaTh?

Mpl yKe TOBODHJIH, YTO KaKIBI KBaAPaTHbLIl CAHTUMETP MO-
BEDXHOCTH 3eMJ/IH NPOHH3BIBAIOT €XKECEeKYHJHO MECATKH MUJJIH-
apnoB HelirpuHo. Orpomuas senuunna! M xoTs noiimath naxe
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CTOJIb TYCTOH OTOK «HEYJOBHMBIX YaCTHI» BCe paBHO OYEHb
TPYAHO, 3aMaya 3Ta padpeiinMa. TyT MPUXOAHT Ha MOMOIIb yXKe
3HaKoMas HaM peaKLUs — B3aUMOAEHCTBHe HEATPHHO C SAPOM
Cl¥7, B kayecTBe MHUILIEHH JJ HEHADPHHO MOXKHO HCIOJIb30BATb,
CKaKeM, THICIUH TOHH UYeTbIPeXXJOPHUCTOrO yriaepcia — BellecTBa
IeLIeBOTr0 W IIHMPOKO pacmpocTpaHexnHoro. HarnoMHHM, 4TO peak-

195821
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XapakTepHa HMEHHO [JIA HeHTpUHO, a He AJs AHTHHEHTPHHO.

CocrosiHue CeroJiHsIIHEH TeXHHKH TakoBO, YTO MBI MOXKeMm
JIOBUTb HEHTPUHO, MUMeEIOL[He 5Heprulo 1—2 MJH. 38, eclu NOTOK
cocTaBJsieT He MeHblle 10 MuJIAMApAOB YacTHL, B CeKyHAY de-
pe3 KaX|iblil KBagpaTHHI CaHTHMETP.

Hefimpuio xe ¢ sueprueit okoso 10 MaH. 58 MOXKHO noéMarth,
eCJH HX IOTOK COocTaBJsieT Toabko 10 MHUNIHOHOB yacTHL B ce-
KYHIY uepe3 KBaApaTHbIH CaHTHMeTp. 3aMeTHM, UTO METOH ye-
THIPEXXJOPHCTOTO yrylepoja — XHMHYECKHH [0  Xxapakrepy —
B TeueHHe MHOTHX JieT OblJ €IUHCTBEHHBIM IMpEeIOKeHHeM I/
perucTpauuyu COMHEOYHbIX HeHTPHHO.

B nocnennee Bpems nosfiBUJIUCHL Ipyrue NpelJjoXKeHHS, B KO-
TOPBIX perucTpauust CoObITHH B3aUMOAEHCTBHA COJHEYHBIX Hef-
TPHHO C BEILECTBOM OCYILECTBJASETCA IMPHU NOMOULM HETeKTOPOB,
OCHOBAHHBIX Ha METOLAaX 3JEKTPOHHKH: peyb HAeT O MaCCHBHBIX
CUMHTUANSAUHOHHBIX U YGPEHKOBCKHX CUeTUHKaX, 0 TIPOMaHbIX
UCKpPOBBIX KaMmepax. HoBbie OMBITHI (YYTHTE, YTO CTApPbIH ONBIT
C YeTbIPEXXJIODHUCTHIM YIrJIepOIOM elle He 3aBepuleH!) MJIaHHDY-
I0TCS, HCXOAS U3 MpeiNoJIoXKeHHs, UTO B CIEeKTpe HeHTPHUHO OT
ConHLla MMeeTCss MaJOUHTEHCHBHBIH KOMIOHEHT (0JHa TBHICSYHAR
J0JIT  MOJIHOTO yucjaa HefTpuHO) c sHeprueir Gosmee 10 muH. a6.
CorstacHO cOBpeMeHHHIM NpPEACTaBJAEHHSM O TepMOsAepHHIX pe-
akunax B CoJsiHle, 3TH HepreTHYHble HEHTPHHO KaK OYATO pOXK-
pawoTcs B mpolecce P-pacnapma sanpa B Ho Tonbko onbIT oKa-
2KeT, mpaBsja Ju 3TO.

Bo Bcakom ciyyae HET COMHEHHS B TOM, YTO MHEpBLI wiar
9KCIMEePUMOHTANbHON HEHATPUHHOH acTPOPH3UKU OyIeT CHenaH B
GynyiieM HMeHHO NpH nocaenoBanun CosHla.

A renepp modaHTasupyeM — NOTOBOPHM O MeHee peasibHbIX
Belax. 1 pacckaxky O H@KOTOPBIX MPHHIHIHAJBHEIX BO3MOXKHO-
CTAX IKCIepUMEHTaNbHOH HeHTpUHHO# acrtpodusuxu. IlpakTu-
yeckue peLIeHUs 34eCb ellle OYeHb JajieKH H, ObITb MOXKET, HHU-
KOrja He YBUAAT CBeT.

ITocse Toro kax GYAYT 3apeTHCTPHPOBAHE HeATPUHHBIE MOTO-
ku ot CosHia, Heo6XonUMO OyAeT cienaTh CASNYIOLHHA IUar —
M3MEPUTb HEHTPHUHHBlEe NMOTOKH M3 KOCMHYECKOro NPOCTPAHCTBA
(MBI yXe BHAENH, HACKOJbKO Ba)KHa 3Ta 3ajaya) W OT OTHEJb-
HBIX TaJaKTHK. [[JIs 3TOT0 HYXKHO YBEeJHYUTh HYBCTBUTENIBHOCTb
COBpPeMEHHBIX METOJO0B periucTpauuu GoJblie yeM B MHJJIHOH
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pas. TlosToMy s He GyAy OCTaHaBJAUBATHCH MOJPOGHO Ha 3THX
BOIIPOCaX, a MPOUMTIOCTPUPYIO TOJbKO OMHY NPHHIHNHAJBHYIO
BO3MOXKHOCTh, KOTOpasi OTKPbIBAaeTCs nepes HEHTPUHHOR acTpo-
$usukoi. D10 peleHHe MPoGJSMb AHTHMHUDPOB — MHPOB, LEJIH-
KOM MOCTPOEHHBIX U3 aHTHYACTHIL.

Moryt nn Habaonedus ¢ 3eMaH CKasaTb HaM, CYILECTBYIOT
a1 auTuMupbl? TIveTb MBI BUAMM Kakoe-TO HeGecHOe Teslo H XO-
THM y3HaTh, U3 BeLeCTBA WJH U3 aHTHBELIECTBA OHO MOCTPOEHO.
Ha6niomenuss csera u BooOlle 3/1eKTPOMArHHTHHIX BOJH HHKaK
He MOTYT HaThb OTBeT Ha 3TOT Bompoc. CBer, uCOycKaeMblil, cka-
JKeM, aTOMOM BOJAOpPOZAA, TOXKAEeCTBEH CBETY, HCIycKaeMoMy aTo-
MOM aHTHBOZOpPOZA. Benb oToHB — HCTHHHO HeHTpaJbHBlE Yac-
THIBI: OHH He HMEIOT HHUKAKHX 3apsAf0B H He OTJIHYAIOTCA OT CBO-
UX AaHTHYaCTHIL.

A xax oOCTOHT Oesq0 C HeHTPHHHBIM H3JdyuyeHueM? Mbr yxe
Bunenu, yto ConHlle uomyckaer HefiTpUHO, a He aHTHHEHATPHHO.
3TO0 ke OTHOCHTCA M K JIIOGBIM 2Be3maM, Nie OCHOBHON HCTOYHHK
IHEPTHH — TepMOSiJepHble peaklUuy NpeBpallleHHs BoLOPOZa B
Teui.

Tenepr npemcraBbTe ceGe aHTHCOJNHIE, BHYTPEHHHE TIpOIlec-
Cbl KOTOpDOI'O AaHAaJIOTHYHBl COJHEOYHBIM. DTO 3HAYHUT, 4YTO HCTOY-
HHKOM 5HEPIHH TaM CJYXKHUT NpeBpallleHne aHTHBONOpPORA B aH-
turesnuil. Takue aHTHCOMHLIA AALYT CBET, He OTVIHYUMBIH OT CBe-
ta Hawero Cosuuna. OgHako oHH GYIYT HCMYCKaThb aHTHHEHTpH-
HO, a He HelirpuHo. MoxHo npexcraBuTh cebe, KaKkue mepcrex-
TUBbl OTKPBIBAIOTCSI nepej HeUTPUHHOH acTPOHOMHEH.

IlpaBna, Hamo npenocTepeyb OT CJAUIIKOM ONTHMHCTHYECKOTO
MpeACTaB/JIeHHS O BO3MOXHOCTH pelLIeHMS H3J0XKEeHHbIX BONpO-
coB. Jleso He TONBKO B TOM, YTO peub HAET O KpaiHe Masoi HH-
TEHCHUBHOCTH HeHTpuHO M aHTHHelDpuHO. CaMasa GoJpluas TPY.I-
HOCTb CBfi3aHa C T&M, YTO HEH3BECTHO, KakK co34aTbhb 3 eKTHBHBIH
HeHTPHUHHBII TeJecKor.

Hefirpunubix Jauu3 Her. as Toro 4ro6bl  yTBep:KAaTh, UTO
HeHTpUHHOE H3JVYEHHe MPHUXOLUT OT ONPENEeNeHHOro HeGEeCHOro
Tesa, HeoOXOAMMO H3MEpHTb YIJOBOe pacrnpenenenHe 3apsiKeH-
HBIX YaCTHL, BbI3BAHHBIX B3auMoJeHcTBHeM HedmpuHo. Ho oxa-
3bIBAETCH, UTO B Cjayuae HedTpUHO C sHeprueid 1—2 MuH. 38 uiau
MeHbllle 3TO YTJIOBOe paclpejieseHHe [0 OTHOLIEHHIO K Hampas-
JIGHHIO MNaJaloLlero myyka OYeHb HEYYBCTBHTEIbHO. dTa TPyA-
HOCTb TaK BeJIHKa, YTO HeHW3BecTHO, OYIeT JIM 3ajaya Korga-Hu-
6ynp peuwena. Ho cama npuHuuIMalbliag BO3MOXKHOCTb €e pe-
LIeHHs JOCTAaTOYHO UHTepecHa.

3anava nocnpoeHUss HEHTPUHHOTO TEJIECKONA  BHAYMTEBLHO
ynpouaerca IJisi HEHTPHHO BBICOKOH SHEPTHH, MpeBblllalollei
10 mapa. 6. OcoGeHHO B cilyyae OueHb BBICOKOH 3Hepruu, mpe-
BelWatowed 1 MapA. 38, 3apsaKeHHble NMPOAYKTH, o6pasywiiuecs
TpY B3aUMOACHCTBUM HEHTPHHO C sIAPAMH, COXPAHAOT HanpasJe-
HHe Ha/eTaloUUX HEeATPHHO, a 3TO N03BOJAET CO3MATh TENECKOMN
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IJIST «HeyJIOBHMBIX YaCTHU» BbICOKMX 3Heprudl. Takum Tesecko-
TIOM MOXKeT CJOYXKHTb YCTaHOBKA, I[OMelleHHad Ha O60JplIyl0
rIyGUHY ¥ pPerMcTpUpYIOLlas MIOOHBI, KOTOpHE pOXKAATCA B
peaxkuusax THIA:

v4+a1po ~ p-+aapo.

ITomsemHasi ycraHoBKa, mo npepioxenuo M. A. Mapkosa,
MOJKeT BbIAe/ATb MIOOHBI, 06pa30BaHHBe HEHTPHHO, HCXOAAUWMMHU
M3 HUXKHeHl moJsycoephl, T. e. NPOXOAAIHMH CKBO3b BCIO 3eMiio!
ITO BO3MOXKHO, KOHEUHO, TaK KaK AJHHa cBOGOJHONO mnpobera
HeHTPHHO HeCpaBHUMO GOJbllle nHaMeTpa 3eMJH.

3aMeTHM, 4TO ONBITBl TAKOrO THNA yie AaJH NepBble KayecrT-
BeHHble pe3yibTaThl. OHH BBHINOJHAIOTCA HA NyOHHE HECKOJBKHX
KHJIOMETPOB TpPyHTa B ABYX I[10[3eMHBIX snaGopatopusax B Munuu
u I0xHolt Adpure: o6e nmabopaTopun HaXOAATCA B LIAXTax, Tie
J006bIBaencs 30J070.

[ToxBoms urTord, MOXKHO cKa3aTh, YTO CYUIECTBYIOT ABa aclek-
Ta GU3UKH HedTpHHO.

C onHOH CTOpOHBI, HCC/IENOBaHHe HEHTPUHO KaK 3JeMeHTap-
HOH YacTHUBl HMeeT NepBOCTeNeHHOe 3HayeHHe AJS TOCTPOEHHS
TEOpUH €/JabblXx B3aUMOJeHCTBUH 3JeMeHTapHbIX yacTHll, MoYer-
HBIM MPeACTaBHTENeM KOTOPBbIX HEHTDHHO M SIBASETCHA.

C npyro#i cTopoHBI, HEATPHHO, 6e3 COMHEHUSI, UIpaeT BarKHeH-
1Yo poJib B acTpousuke U, OBITH MOXKET, B KOOMOIOHHH. DKche-
pUMeHTa/NbHas HeHTPpUHHAA acTpodH3UKa — MOUTH ellle He POXK-
JeHHasd HayKa, mepBooyepefHas 3anada KOTOPOH COCTOMT B pe-
FHCTPaLUy HedrpuHO, ucxoaswux ot Conuua.

OTH ABa acleKkTa, KOHEYHO, OYeHb TECHO CBA3aHBI MEXIYy CO-
6o#i. HekoTopble MakpocKomuueckue siBJIeHUS, B KOTOPBIX ydacrT-
BYIOT HeHTPHHO, MOXHO OYyNeT pacCYuTaThb TOJIBKO TOTAA, KOTAa
OyayT Jyulle U3BECTHbI HEKOTOpbie ()YHIAAMEHTa/bHbIE CBOHCTBA
HEATPHHO KaK 3JIeMeHTapHOH YacCTHLBI.

Hcenenosanuss HeATPHHO TPEGYIOT YCHAHH GOJIBLUIHX KOJJIEK-
THBOB H OYeHb KDYNHBIX opemcTB. Ho mpoGnema Bbi3biBaer Ha-
CTOJIBKO GOJIbIIOH HHTepec, 4TO yXKe ceflyac el 3aHUMAlOTCs B
pasHblX 1a60paTOPUAX MHOPHX CTPAaH MHpa.



JHPHUKO
GEPMHU

Cpean COBpPeMEHHBIX HAaM Y4eHBIX BEJHKHH HTaJbSHCKMH GU3NK DHPHKO
DepmH 3aHMMaeT ocoboe MecTo. B Halle BpeMs, KORAa y3kasl Clelanu3auus
8 HayYHBIX HCCISNOBAHUSX cTaja OGBLIYHBIM SIBJeHHeM, TPYNHO yKasaTb CTOJb
YHHBepcaJbHOro ¢u3uka, Kakum Obl1 Hpuko Pepmu. Ou BHec GOJbILOH BKJIAA
8 Da3BUTHE TeOpPETHUECKOH, IKQNEPHMEHTANbHOM H HaXe TeXHHUECKOH (HU3HKH.
He ymuBHTeJNbHO, uTO COBeTCKHe (MSHKH, KaK H (DH3UKM BCero0 MHpa, Tak
ocTpo BocnpuHsan yrpany ®Pepmu 28 nos6psi 1954 roza.

®epmu poguics B Pume 26 centabpsi 1901 r. B cembe mpocToro cayxa-
wiero. Ecaim MOXHO TrOBOPHTbL O NpH3BaHHH, TO, Oe3 coMHeHus, PepMu Obla
poxcied ¢usnxkoM. HecMoTpsi Ha TO, 4TO B ceMbe H CpelH OKPYXKAIOULHX HHKTO
He mOOYKAaJd ero K 3aHATHAM Haykoi, PepMu elle MaJbyHKOM NpPOSIBUISET
UCKJIIOUHTEJbHBI HHTepeC K MareMaTHke H ¢usuxe. On 6Ge3 MOCTOpOHHeH IO-
MOLIH C 3HTY3Ma3MOM YHTAeT M OCBaHBaeT COJep:KaHHe PSANa KHUN MO (Hu3HKe
¥ BhIClIeH MaTeMaTHKe. Pa3HOOGpasHBII acCOPTHMEHT KHUT IO (hpH3HKe, KOTO-
pole Qepmu uurajd, Gyoyuu ellle MaJbuHKOM, BKAOyaeT B ceGsA, HapsLy co
clyyafiHbIMH KHHraMH, Kak, HampHMep, OOMH H3 CTapHHHBIX KYPCOB (H3HKH
¥4 MareMaTHKH, HAamHMCaHHBLIA ellle HAa JIATHHCKOM f3biKe, TaKXe paGoTbl BpoO/e
{IMPOKO H3BECTHOTO Kypca (hu3HKH XBOJIbCOHA.

Ho He rtoabko B kHurax uuer Pepmu 06bsCHeHME MPOUCXOAAIIErO BO-
KDPYr Herno; OH CaMOCTOSITEJbHO MbITAeTC MPOAHaJH3HPOBATh 3aHHTEPECOBAB-
wiHe ero sBJeHHs, YacTo Ha pellleHHe HaydwHbIX NMPOGJEM ero HaTaJKHBAIOT
urpymkd. TakuMm o6pasoM, Rampumep, cOBepLIEHHO caMoCTOATeNbHO Pepmu
paspaboTajJ TeopHIO BOJYKA, PaAyTH, KoaeGJollelcs CTPYHB H Op.

Korpa ®Pepmu Obln mpuUHAT CTyAeHTOM B [IM3aHCKUA YHUBepPCHTET B
1918 r., oH yXKe 3HaJ KJaccHuecKylo ¢usuky. Hackoubko riy6oko OH BJapgen
5ToH 06sacTbi0 HAyKH B TO BpeMs, MOXKHO CYJAHTb IO ero cJoBaM, CKa3aH-
€M B 1934 r.: «Korsa f nmoCTynmMJl B YHUBEPCHTET, KJIaCCHYeCKylo (U3HKY H
‘TEOPHIO OTHOCHTEVIBHOCTH S 3HaJ TaKk Ke, KaK H Tenepby.

B yuuBepcuTere mnpocdeccopa He CMOrAM HaTh &My HHMUENO HOBOrO: yiKe
8 To BpeMsi PepMu pasbupascs B mpobieMax (GUIHKH Jiyuile OBOMX yuHTeseil.
Boabmyo nmonbdy mpuHecao Pepmu oblleHHe ¢ TaJaHTIMBBIM OJHOKYPCHHKOM
<Ppanko PasertH. B yacrHocTH, coBMectHOe O0OCYyXKIEeHUe BONPOCOB TEOPETH-
YecKOil (M3UKH MOMOIVIO DPa3BHTHIO MPOSBUBIUMXCA BMNOCIEACTBHH HCKJIOYH-
TeMbHBIX (IHJAKTHUeCKUX cmoco6HocTell PepMH.

B sror nepuom Bpemenu Pepmu mocBsillaeT cefs IMYGOKOMY H3yyeHHIO
KBaHTOBOI (hUBHKM, KOTOpasi B To Bpemsl Oblia ellle He “3BecTHa B Mrauami.
Ewme no nmouyuenus cremenu (B 1922 r.)Pepmu Hamucan HECKOJNBKO TeOpeTHye-
CKHX pa6or B 06/1aCTH KJAaCCHUECKOH MeXaHUKH, CTATUCTHUYECKOH MeXaHHKH
¥ TEOPHH OTHOCHTENbHOCTH. uccepramueil (cOOTBeTCTBYOLleH Haulell KHIIOM-
HOll paboTe), OQHAKO, FBHJOCH IKCIIEGPHMEHTaJIbHOe HCC/IGNOBAHME IO pEHTTe-
HOBCKOH CIEKTPOCKOIHH.

ITocne monyuenuss cremend PepMu Ha KOPOTKOe BpeMsl €I€T 3a I'paHHLY
(Fepmanuda, loanangus). B amo spems Pepmu He 3HAJA COGCTBEHHBIX CHJL
B Hranuu He 6blji0 (PU3HUKOB, ¢ KOTODHIMH Obl OH MOI CPaBHHTb cebs, U MoO-
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Jopoit PepMu He HMMea TON yBepeHHOCTH B cefe, KoTopas Tak Heob6xoauma
aas mBopueckoit pabBornl. Kak pacckaspiBan cam PepmH, OH, HakoHeu, ofpea
TaKyl YBepeHHOCTb G/arofaps H3BeCTHOMY (GH3UKY DpeHdecTy, KOTODHIi He
3aMeANHJ CKa3aTb eMy, YTO OH HMeeT Aap KpymHoro ¢u3uka. MopanabHas
1o IepKKa, KOTOPYIO OKasan eMy ODpeHdecT BO BpeMss €ro IO0e3JKkH B
Tonnanauio, uMevia B xM3HH PepmMu Jaxe OGoJblllee 3HAueHHe, YeM €ro
BCTPEYH 3a rpaHHIed ¢ TakKHUMH OJECTAILUMY MOJIOABIMH (PUIUKAMH-TEOPETH-
kamu, kak [Tayau u Tefizenbepr, KotopeiM, B oTauuue ot PepmHu, MOCUACTAH-
B 1JI0Cb YYHTbCA Yy TAKHX OOJBIIMX YyueHBIX, Kak 3oMMmepdenabd u Boph.

Bo Bpemsi npenopaBaTenbckoil pesrenbHocTH B0 Propenuun Pepmu ony6-
JukoBas (1926) cBolo 3HaMeHHTYI0 paGoTy O CTaTHCTHYECKOH MeXxaHMKe uac-
THIU, TOAYMHAILIMXCA TPHHUMNY [laynu. B aroft paboTe ObliM 3amoMeHbl OC-
HOBbI TaK HasbiBaeMolt cratucTuki Pepmu — JIupaka. Kak u3secTHo, 0CHOBHOe
3HayeHHe cTamHCTHKH Pepmu — [Iupaka 3akjaioyaeTci B TOM, YTo OHa AaJja
KJI0Y AN5 MOHMMaHHS OBOICTB 3/MekDpOHOB B MeTasnax. Ho u apynue mpume-
HeHHsl CTaTHCTHKH PepMu BecbMa MHOIOUMCJEHHBI, YTO HJUIIOCTPUPYETCS MHO-
KecTBOM BbIPaKeHHil, BOIIEJIUMX B HAYYHYIO JHTepaTypy, TaKHMX, Kak ras
Pepmu, depmuoH, Mozeab fipa no Pepmu, momesr aroma Tomaca — Pepmi,
¢epMHUeBCKHE MOMEHTHI HYKJIOHOB B fApe H T. A.

[Tocsie OTKPBITHS CTATHCTHKH, KOTOpasi HOCHT ero ums, Pepmu cran xo-
PolLIO H3BeCTeH CHayasla 3a npefgetaMu Mranmuu u TOJIBKO TOTOM, KaK 3TO HH
<CTpaHHO, Ha POIHHE.

1928 r. oH O6bl1 mpHraailed Ha MecTo Ipodeccopa TeOpeTHUecKoil ¢H-
3ukd PuMckoro yHuwBepcuTera, M, Konma eMmy Oblio Bcero 27 Jjer, OH OBLI
u3bpan uneHom Koposesckoit Axamemuu Wtanuu. BrnocnedcTsun oH usbupascs
wJIeHOM MHOrMX AkanmeMHuHi Hayk Bcero MHupa.

QepmMu co3fat UTANLAHCKYIO LIKOJMY COBpeMeHHO#H ¢u3uxu. MHorue u3
€ro y4YeHHKOB, TakHue, Kak Paserrtu, Amanannu, Cerpe, Buk, Paxa, Poccu, ®ep-
perrd, BepHapaunu, KOKKOHHM, cTaJH IIHPOKO H3BECTHHIMH (pH3UKAMH,

O HeusrmamumoM cJegme, ocraBjeHHOM PepMu B pPa3BUTHH UTAMbAHCKOMN
«DH3HKH, MOXKHO CYIHMTb [0 TOMY, YTO B HacTosllee BpeMs, I[OYTH yepe3
30 ner nocjie TOTO, KaK OH MOKHHYJ CBOIO POZMHY, TaMm ycrmeurio paGoTaer
TPYNNa JOBOJBHO HM3BECTHBIX MOJOABIX (M3HKOB, NPOAOJIKAIOUIMX TPaIHLIHIO
COBPEMEHHOT0 BBICOKOKAYeCTBEHHOTC HCC/IENOBaHMS, CO3ZaHHYIO caMUM Depmu.

B nepuox ¢ 1930 r. no 1938 r., BnepBbie B 3TOM CTOJIETHH, Gaaromaps
PepMd HHOCTPAHHBIE (DH3HKH MOTSHYIMCH K HTAJbSHCKOMY LEHTPY HCC/Iel0-
BaHHHA. DTH (QU3UKM, cpeld KOTOphix Obliu Bere, BaGa, Baox, Jlonmon, Ilaii-
epic, Ilnavek, Temnep, YsenGex, mpUHUMAAM yuacTHe B CeMUHapax Pumckoro
MHCTHTYTa (GU3MKH BMecTe ¢ HeGOJIbLION TPYMMO#l HTAJbsHCKHX YYeHBIX, Of-
HOTO U3 KOTOpbIX — MajiopaHa — ®epMHu cunTaa KpymHeHUWHM (HUIHKOM-Teo-
petuxoM Hauero BpeMenH. CemuHapel Pepmu nporekanu B HeNPUHYKAEHHOM
©06CTaHOBKE M BCerza MHOLO AaBajH HX YYaCTHHKaM.

@epMu GBI NPHPOXKIEHHBIM yuuTeneM. Ero JieKuuu B yHUBepCHTeTe MO
WBAHTOBOH MeXaHHKe, aTOMHOH (H3HMKe, MaTeMaTHUeCKod GH3HKe, TePMOLH-
HaMHKe M ero JMIOOMMBII Kypc 1O reogusuke OTIHYAJHCh GOJBLION SICHOCTHIO
¢ CTDOHHOCTBIO H3JIOXKEeHHS], UTO, OJHAKO, He OBLIO Pe3yJbTaToM 0c060il MOAro-
TOBKH K JekuusaM (PepMu NOYTH HUKOrAAa He TOTOBHJCH K HHM), HO OOBSICHS-
JI0cb TIYGOKHMM 3HAHHAMM M HCKJIOUHMTENBHON SCHOCTBIO ymMa yuutensi, B Ko-
HEYHOM CYeTe KayecTBo JEKUMIT SBJAAJOCH OTpaeHUeM ero caMOCTOSATEJbHOIl
padoTbl, MPOBOIMMOH ellle LIKOJbHHKOM, KOFJa OH fbITakcd OCO3HAThb H IO-
HATb Pa3JIMYHble SIBJEHHUSA MPUPOJBL

B ¢usuke, mo MHenuio PepMHu, HeT MecTa NJs MYTaHbIX Mbicyell: (H3HU-
4ecKas CYIHOCTb MIOGOr0 NeHCTBHTENLHO IOHATHOIO BOMPOCA MOXKET ObITh
o6bsicheHa 0e3 MOMOIIM JIOCKH A/l 3aNHCHIBAHMSI CJAOXKHBIX (opmya. Ilpa-
BHJIBHOCTb TAKOr0 MHeHHS HJUIIOCTPHPOBAJNACh 3aMeyaTeJbHOH CNOCOGHOCTbLIO
QepMH ObITh NOHATHHIM CJAYLIATEJNSIM CaMOI0 PasjHYHOTO YPOBHA.

Depmu Bcerga MmoAuepKHBAJ OFPOMHYIO BaXKHOCTb A/ CTYAEHTOB XOpO-
ulei MOArOTOBKH MO KJaccHyeckod (u3uKe, W OH caM JIOGHJ YUTATb JeKUUH
110 3leMeHTapHOM (usmke. OOGWIHA KypC MaTeMaTHUeckOfl (GHM3HKH, MPOYMTAH-
aviit Pepmu B PuMe, npeAcTaBasin coGoil HEUTO BPOAe SHUMKJIONENUH, comep-
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XKaplueil 3JeMeHThI 3JIEKTPOAMHAMHKH, Teopnﬁ NOTeHIHaNa, OTHOCUTEJIbHOCTH,
pacnpocTpaHeHus TenJa, Hud@YsHH H YIPYrocTH; OH OdYeHb BO3pakaj NMpPOTHB
Kypca MaremMaTHyecKo#l (HU3MKH MOHOrpaduyeckoro Tuna.

HeBoamoxxuo nposecTd rpanp Mexay Pepmu-dpusmkom u Pepmu-yesnone-
koM. CBOMX CTyHeHTOB H coTpysuHkos PepMu Yuuad He ToabKO ¢U3MKe B
npsiMoM cMbicie 3Toro coBa. COGCTBEHHBIM NPUMEPOM OH YWHJ HX CTPACTHO
MoGHTh (GHU3HKY, PABHO Kaxk H IOHHMATb AYX M 3THKY HaykH. Pepmu ynopxo
MOJAYEPKHBA HCOKJIOYHTENbHYIO MOPAJbHYK OTBETCTBEHHOCTb YueHOro mnpw
ony6JHKOBaHMH HayuyHoil PabOTHl, B YAaCTHOCTH, OH HETEPNIHMO OTHOCHJCA K
4acTO BCTpeyaolieics TeHIEHIMH JKCIePUMEHTATOPOB l1éPEOLeHHBATh TOYHOCTH
OBOMX M3MepeHHH.

Ilns depmu uHTepechl HaykH Bcera ObLTH Bblllle JIMYHBIX  HHTEPECOB.
Ha Bompochl, cBs3aHHble ¢ COGCTBEHHBIM NPHOPHTETOM, OH HE Ofpallasn HHKa-
koro BHuManus. OH Bcerfa NoAvepKUBaJ BK/AaJ COTPYAHHUKOB B CBOH HCCHENO-
Banus. dupuko PepMu OblT HeoObIUAHHO NMPOCTHIM H CKPOMHBIM. PaMxu 3TO#
CTaTbH, aBTOPY KOTOPOH BhINANO cuacTbe yuuTbes y Pepmu u padorath nox
ero pyKOBOJCTBOM, He MO3BOJAIOT CO BCeH NOJHOTOH OXapaKTepH30BaTb 3TOrO
3aMeyaTeNbHOI'0 YYEHOrO0 H 4YesJOBeKa.

[laenuTeNbHas SACHOCTb MbICJIel, XxapakrepHas mis jexuuii Pepmu, Bbige-
Jsger TakXe Bce ero KHurM (DPepMu Hamucald MX HeBATb) H CTaTbH, Kak 00-
30pHble, TAK M OPUrHHaMbHble, Hekoropble ero XHuru xopomo ussecthsl B Co-
BerckoM Corose. OgHako epo AByxToMHbI «Kype aneMentapHo#l QU3HKH» Ansk
CPeNHHX WIKOJM M BeJiuKoJenHoe «BBelenue B aTOMHYIO QU3UKY» (CAYKHUBIUee
B KayecTBe YueOHHMKA TeOpETHUECKOH (HM3MKH B PUMCKOM YyHUBepCcHTeTe), B
CCCP nouty He M3BECTHBI.

QepMH mHcad CBOM KHUTH TaK e, KaK M YHTaJ JEKIHH,— NpefesbHo fc-
HO H, Kasajocb, ¢ MHUHUMAaJbHbIM ycusueM. HekoTopele (pu3UKH MOMHAT, Kak
OHM, TONIA CTYZEeHThl, 3aHHMAJHCh MO €ro KHUre «MOJIeKyJbl U KPHCTAJIBL»,
Konma 2BTOp ellle nucana ee. Kaxpoe yrpo, Mexay 6 u 8 uyacamu, Pepmn ak-
KypaTHO MHCAJ Ha HEueTHbIX CTPAHHIAX TeMpajH, OCTaBJSAS UYHCTHIMM YeTHblEe
cTpaHHubl st TonpaBoK. OJHaKo, KOra PYKONMHCh KHMDH Oblla TOTOBa K Ie-
YaTH, YUCJIO0 NMOMPABOK 0Ka3aJ0Ch GVKBAJBHO HUYTOMKHBIM.

Vimueasmao taxkxke To, uro PepMu MoOr nMcartb, MouTH He mpuGerast K ApY-
PHM CTaTbAM WM KHuram. BooGiie ®Pepmu mano uutan, a tem GoJiee MaJo
MOKYNaJ KHUT 10 (PUM3HKe [MOC/Ke OKOHYAHUA YHUBEDPCHTETA; OH IpEeAMmouuTas
paspabaThiBaTh AAHHBI BOTPOC CaM, HeXeJH HAXOAUTb TOTOBBI OTBET.

®epMu TakixKe MPOBOLHJ CDAaBHUTEJIBHO Majo BpeMeHM 33 HAyYHbIMK
XKypHa/laMH, XOTd OH Bcerna Obll BEeJHKOJIGMHO OCBEXOMJIEH O NPOHCXOIALIEM
B Mupe ¢GH3MKH. DTO NOCTHraNoCh «BLITATMBAHHEM», 10 BLHIPAKEHHIO CAMOro
Qepmy, cBeleHHI B HEMOCPEICTBEHHOM pas3roBOpe ¢ APYFUMH  (PU3UKAMH.
Bonomunaercs cayuail, Xopoulo NOKasblBAIOUIMA ellle OLHY XapakTePHYKO HAs
@Pepmu uepTy — CNOCOGHOCTh JaBaTh COBETHl JIOAAM, paboTalOIHM Haxe B
y3KHMX obJacTaX npumeHeHHs ¢u3UKH, ¢ KoTOopbIMH PepMu caM 6bli Majao
3HakoM. B-1942 r. mHe nosenocb BcTperuThess ¢ Pepmu B Yukaro. 9 B tO
BpeMs paboTtan B 06JaCTH NpUMeHeHUA sJepHOH (H3HKU B pasBelxe MecTo-
HaxoxXAeHuli HedTH (HeHTPOHHBII KapoTTaxXX M raMMa-kaporrax). [Tockoabky
DepMH He UMeN CBEHEHHH, KAcAIOUWMXCS KapOTTAaXKa, OH, KOHEYHO, HayaJ «Bbl-
TArMBaTb» HX H3 MeHs. Bckope oH yxe caM HaBajl MHe COBETbl U BHICKA3bi-
BaJl MHOTOYMCJIEHHble WAEeH, MOCAYXKHUBLIMe OCHOBOH MJIS AajbHeflIeld NAHTeNb~
HO#t paboThl B 3TOH 06aCTH.

Cpen#t MHOrOWMC/IEHHBIX TeoperHuyeckdx pa6or @epMH, NOABJIABUIMXCSE
HauHHas CO BpeMeHH omyOJMKOBaHHUs paboThl MO CTAaTHCTHKe Ho 1934 r.,
Konaa OH Hayaj paGoraTh B 06GaacTH SiIepHON (UHKH, CJIeLyeT OTMETHTb
merox Tomaca — depmu (1928) — npumenenue cratucTHky Pepmu B ompe-
HeJIeHHH CPeJHEro 3JIEKTPUYECKONO NOTEHIHasna B aTOMe, TeOPHIO CBePXTOHKOM
CTPYKTYpPEL CONeKTpaJbHbIX JHHHA (1933) M ero mepeOpPMYAHUPOBKY KBaHTO-
BOH snekTponuHamuxu (1932), xoropass mpeacrasiser cobol GaecTAlLMi npH-
Mep SCHOH TPAKTOBKH TPYLHOrO BONpOCA.

B xauecrse ne6iota B obnactd sjepHoit dusuxn Depmu omyGauKoBas
B 1934 r. cBOK u3BecTHYIO TeOpuio P-pacmaga — KJaIaccHuecKyio paGoTy, oc-
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HOBaHHYI0 Ha MpeanoJjoxenuu [Tayau o ToMm, uro B f-mpouecce 3JeKTPOH
denyckaeTcs OJlHOBpeMeHHO ¢ HelimpuHo. MMeiouias cama 1o cebe Gouabiuoe
3HauyeHHe, 3Ta paboTa ABUJACH M IPOTOTHMOM COBPEMEHHbIX TEOpHHl B3aWMo-
AeCTBUS 3JeMeHTapHbIX 4YacTHL. B Hacrosmee Bpems (U3HKH CUUTAIOT, 4TO
naijgensoe PepMH B3aHMOIEfCTBHE MeXJy HYKJOHHBIM [OJMeM H NOJieM napsbl
9J1eKTPOH — HeHTPHHO INPeACTaBaseT coGoM ocoOblii cayyait Gosee obuero
B3aUMOJEHCTBUS MeX/Y JIOObIMH YeThIpbMs ()epMHOHAMH — TaK Ha3blBaeMoe
yHuBepcaJbHoe B3aumoneitcTBie PepMH, KpafiHe MaJias HHTEHCHBHOCTL KOTO-
POro ompesie/isieTcs BeMMUHHON «KOHCTAHTHl PepMi».

HecMoTpss Ha TO, YyTo HoOMegoBaTesqbcKas —geaTelbHocTb  Pepmu 10
1934 r. HocHJIa TecpeTHUECKHil XapaKTep, CKPBITHIH 3SKCIEPHMEHTAaTOp H3pelxa
npoGyskaancsd B HeM. Db, HanmpuMmep, Takoil ciyuait: omHaxkanl Pepmu moay-
YHJ KOPPEKTYPY CBOeil KHHUIH «MoJsieKysbl H KPHCTAbl»; ONHH H3 CHHMKOB,
Ha KOTOPOM ObLIO H300paKeHO uepenoBaHHE HHTEHCHBHOCTEH B MOJEKYJSAp-
HOM CNeKTpe a3oTa, He yJOBJETBOPHJ aBTOPa KHUIH, PepMH HeMelJIeHHO Ha-
wes cBoGOAHBIH mopxoadwu#l cuexrporpad (3mo 6blio B PuMoKoM HHCTHTYTe
¢busKKH, (HAKTHUEOKH sIBJIsBLUIEMcS B TO BpeMs JaGopaTopHeHl CNEKTPOCKOMHH)
M, NPeBPaTHBIIHCh B IKCIePUMEHTATOPA, H3TOTOBHJ HYMKHBIH IJIS KHUIH XOpO-
1M CHUMOK.

IlepBble Ke KpYMHbBle SKCIEpPHUMEHTaJbHble paboTbl PepMH BBHIMOJAHHUJI B
o6aactd sfgepHoil ¢usuku (1934). DtuM paboraM, 3a KoTopnle Pepmu moay-
yun HobeneBcKylo npeMHio, NpeALISCTBOBAJH JBa COOLITHA: NMoe3fKa PaserTu B
TepManuio ¢ Ueabl0 U3YyueHUS SNEPHOH SKCMEPHMEHTAJbLHOH MeTOAMKH # 00-
CyXJeHHe Ha ceMiHape MHCTHTYyTa noi pykosojctBoM Pepmu K/accHyecKoi
gkuuru Pesepdopra mo pagHoakTHBHOCTH.

Tyr xe nocie orkpbituss Ppenepuxom u Hpen JKowuo-Kiopu sBrerus
HCKYCCTBEHHOM pafnoakTHBHOCTH (epMu mpHINEJ K BHIBOAY, 4TO HEATPOHDI,
MOCKOJVIKY OHH He UMeIOT 3apsija, AOVIKHBI O0COGeHHO 3(hdeKTHBHO 06pa30BLI-
BaTh PANHOAKTHBHBIE 3JMEHTH, U CO CBOHCTBEHHOH eMy 3HeprHedl Hauaj cH-
cTeMaTHyecKylo 60MGapaHpOBKY HeiTPOHAMH MOYTH BCEX CYIUECTBYIOIUHX 3Jie-
menToB, HeT HeOOXOAMMOCTH HANOMUHaATb 3Mech O BCeX MOPasHTeJbHBIX pe-
3yapTarax sKkcrnepumenToB Pepmu — o6paszoBanue Gosee IIECTHAECATH Paauo-
AKTHBHBIX 3JIeMEHTOB; OTKPLITHE 3aMeUIeHHS HefMpOHOB B HX GOJbLIOH Bepo-
SATHOCTH 3aXBaTa B TaKUX 3JeMeHTaX, KaK KaiaMHil H Gop; NPynnbl HeATPOHOB
¥ T. 4. Bce 3tH GuecTdAllie M COBEPINEHHO HeOXHJAAHHble OTKPLITHA ObIIH
ony6JuKOBaHBl B BHIe KOPOTKHX COOOIleHMH B HTaJLIHCKOM XKYpHane
«Ricerca Scientifica», npespartusmemcs Guaaromaps Pepmu H3 coBeplleHHO
HeHM3BeCTHOTO H3JAHHA B XKypHaJa MeXXAyHapomHoro 3naueHHs. Tosbko 3a roi
J1aGopaTopHsl CHEeKTPOCKONHH IpeBpaTHJAach B MEPBOKJACCHYIO, XOTd H  Ma-
JIeHbKY10, J1abopaTopUIO AAepHOH QUIHKH.

Pumckas JabGopatopus Oblia AeHCTBHTeNbHO MaJseHbkoll, O6liee uHciIo
HayuyHblX paGOTHHKOB M MeXaHHKOB, paforasmux c Pepmu, elBa HOXOIHJIO
1o necatd. ExeroaHo munmjoM mo (H3HKe NMOJyYaad, B CpemRHeM, OAMH-ABA
CTYIeHTa, HECMOTPS Ha TO, YTO Ha (PU3UKO-MATEMATHUECKOM (aKyubTeTe NPO-
deccopamn Geimu epmu, Pasertd, Boubreppa, Jlesu-Uusuta. Madsoe wyucao
IHNJOMaHTOB OOBACHAAOCh HeGJecTAIUMH MepCHeKTHBAaMH, OXHIaBLIHMH MO-
No/IbIX (PUBHKOB-UTAJLAHIEB B TO BPeMS.

Yrto Kacaercsi CPeACTB, HEOOXOMHMMBIX [/ HCCJAOAOBATENBCKHX paboT, TO
«palIMCTCKOe MPaBHTENLCTBO, TaK LeApO IOMOraBllee KDYMHBLIM IPOMBIILIEH-
HUKaM, OKasaJoch NOBOJLHO CKYMBIM, KODIA peyb lLla O CpeacTBax AJa
Haykd, OJHaxIbl C Uebl0 SKOHOMHH CpelAcTB, PepMH peuiusa, 4TO CTAHZAPT-
Hble 3JIEKTPHUECKHE BUJIKH CJEAYeT H3rOTOBJATL B J1aGOPaTOPHON MacTepcKoii:
OH IpoBesJ [Ba IHS C MeXaHHKOM, crapasch Ha#iTH YLOOHBIA CmOCO6 HMX H3-
FOTOBJIEHHS, HO MOCJIe 3TOTO eMy MPHILIOCh OCTaBHTb CBOE MpPENJIOXKeHHe, Kak
He3KOHOMHUYHOe.

Yyactue Pepmu B KauecTBe HCMOJHHTENS B IKCIepUMEHTANbHON paboTe
‘GBbIIO BCerZa HeNOCPEACTBEHHBIM, OH He TOJBKO DYKOBOLHJ, HO M JIOGHI pa-
B6oTaTh CBOMMH COOCTBEHHBIMH pykaMH. B uacTHocTd, Pepmu Gblm HemaoXuUM
crexkaoaysoM. HemocpemcrBeHnoe u moBcemHeBHoe yuactue Pepmu B pabore,
PYKOBOLUMON MM, ObLIO BO3MOXKHO TOJILKO MOTOMY, UTO OH HAacTOHUMBO H yI-
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pPAMO OTKAa3blBaJCs 3aHMMaThb AAMMHHCTDATHBHble NOMKHOCTH. HeMHorue sna-
10T, YTO OH HUKOTAa He ObI BO rJaBe JabopaTopHi, B KOTOphIX paboras.

@epMu B JaGopaTOpHH Bcerja COXpaHAJ HeM3MeHHOe CIoKoHcmsug. I0BO-
pusy, uyto B 1942 r., korjga nepsbifi sSAepHBIl peakTop, MOCPPOEHHBI HUM, TpH-
Gnuxancs K KpUTHyeckUM ycaoBusM, Pepmu mpepsas obliee HampsixKeHHe H3-
BecTHOH ¢pasoi: «[Toiimem oGexatbs. IToutH 3a HecATb JeT [0 3TOro ciayuyas,
xorna B PuMcKOM MHCTATYTe (DU3UKH HeOXKHEAaHHO ObIO OGHAPYKeHO yBesau-
YeHHe DPafMOaKTHBHOCTH, BLI3BAHHONH HeHTpOHaMH, 0OYC/IOBAEHHOE HaJMyHem
BOJOpOAcOdepKaIux BemiecTs, PepMu OXJMaAHA MbIJ CBOHX COTPYLHUKOB
Tofi Ke (pasoi: «llolimem obemaTby. K koHHmy oGena ®epmu yKe 06b-
sicHun oTkpuiTHe (3 ekt Pepmu) xaxk siBIeHHe 3aMeJIeHHS HEHATDOHOB M 3a-
MeTHa: «Kak mIymo, 4To Mbl He MpefCcKasand 3TO paHbile», [IpuMepHo uepes
rojl OCHOBBI TOH 06/acTH H3HKH, KOTOpasi CePOAHS HOCHT Has3BaHHE «HEATPo-
HHKHM», ObIH TaK ACHO chopMynHpoBaHn PepMH, YTO HEKOTOpble €ro CTaTbH,
B 4acTHOCTH paGoThl «O [ABHXKEHHHM HeHTPOHOB B cpelax, COopep¥KallUX BO-
nopony U «[Torsomenue u gucddysus MeAJeHHHIX HEATPOHOB», CETrOMHS, MOUTH
20 nmer cmycrsl mocsie onyOJMKOBAHMS, ABMASIOTCS JY4YIIUM BBEIAEHHEM B HaYKY,
OJMHAKOBO HHTEPecyIOUIVI0O KaK (M3HKOB, TaK U HHKEHepos.

B onwrrax, BhnosHeHHHX B Pume B 1934—1935 rr., 6omGapampoBka ypa-
Ha HeATpOHAMH BbLI3Bajna 00pa3oBaHHMe Psla PaAUOAKTHBHBIX 3JeMEHTOB, cpe-
IOH KOTOphX, No MHeHuio Pepmu, Gbl1 M 37eMeHT ¢ aTOMHHIM HomepoMm 93.
Kak cravio sicHO BNOCJEACTBHH, 5TH 3JEeMeHTHl B JeflCTBHUTENbHOCTH OKa3alHCh
MPOAYKTaMH JeJeHHsi, H, XOTa mpH OGoM6GapAHpoBKe ypaHa o0pa3yioTcsl TpaHC-
ypaHoBele 3JeMeHTH, coofuleHHe Pepmu 00 3/neMeHTe 93 OBLIO HEBepHO —
eIMHCTBAHHAA OWHKOKAa B TeYeHHe ero MOJIrof H CJIaBHON HCOMENOBaTeNbCKO
JeATeNbHOCTH. DTO, HAZO0 OTMETHTb, He 3aTOPMO3MJIO Da3BUTHe HCCAeAOBaHHIA,
KOTOpble BeJH K OTKpPbLITHIO Hestenus. Opnaxo ®PepMu oueHb HepexuBaJ onyG-
JNuKoBaHHe paboThl 1o dJeMeHTy 93.

B PumckoM uHCTHTYTe (GH3HKH $epMH nosyuua INPO3BUILE  «HAMbI»,
C KOTOPLIM BCe ero COTPYIHMKH M ADYy3bS He TOJIBKO B PuMe, HO H Bo BCeM
mupe obpawanuch K Hemy. [IposBuiue 310 o3Hayaso, uto Pepmu (B obiaacth
¢bu3uku!) GbW1 HEMOMPeIlHM TaK »Ke, KaK CYHTAeTCs HemonpellMMbIM B BOMPO-
cax peJUTHH TFJjaBa KaToOJNHYeckofl UepKBH — nama puMckuii., PepMHu, KOHeu-
HO, OCTaJcs «Mamnoily JaKe Iocse cayuas ¢ ajgeMeHToM 93.

Bo Bpems npe6oiBanus B Pume B nmepuon damucnekoit aukraryper depmn
COXPaHHJ CBOIO HemokoseGMMYIO YeCTHOCTb, HaXOMfACh Jaxe B COBepUIEHHO
passpallenHoit dauuctckoil Axagemuu Mranuu. B uacrHoctd, 8 Axanemuu u B
YHUBEpPCHTETaX OH Bcerga cMesno 6opoJics 3a HpPH3HAHHE HayyHBIX JOCTHXKe-
HUlL, a He 3acayr nepel (alIMCTCKMM TOCYAapCTBOM, KaK KPUTepUsA NpH Ha-
3HAYeHWH YHHBEPCHTETCKUX Npodeccopos.

Opnnako, obllasgch € BecbMa Y3KHM KDPYrOM MpPOGeccOpoB YHH3epCHTeTa,
KOTOPHIM MUD IepOHYECKOro aHTH(ALINCTCKOrO HTaJbfHCKOIO pabouero Kjaac-
ca Obl1 COBeplleHHO He H3BecTeH, PepMu He NPOABIAN HMKAKOI'O HHTEpECa X
NOJIHTHKE.

[Mo3nnee PepMu npuIIOCH NPOSBHUTb CBOIO AHTHINATHIO K damusMy 6o-
nee npsiMo. B 1938 r. on 6bin Harpaxae:d HoGenesckoit mpemueir 3a uccie-
noBaTeNbCKHe paGCThl MO cBoiictBaM HefitporoB. [locsie BBemeHHS aHTHCeMUT-
CKHX (halIMCTCKHX 3aKOHOB OH c ceMbeil moexast u3 CroxronabMa, Kyaa esgu
3a mpeMuefl, npaMo B Hbio-Vlopk, XOTS 3aKOHBI 9TH HENOCPENCTBEHHO €ro He
Kacamuch (Kena QPepmu Gbla MTaAbSIHKOR eBpEHCKOH Bepel, caM OH Obla Ka-
TOVIHKOM) .

Bnociencrsuu ®epMu coGCTBeHHBIM NPHMEPOM BHEC 3HAUYMTEJbHBI BKJIAR
B TO, uTOGBl paccesaTh BecbMa pacmpoCTpaHeHHOe B KaNHMTAJNHCTHYECKHX CTpa-
Hax MHEHHE O TOM, UTO «HTa/bsiHell» U «(amHCT» — CHHOHMMBL. M He cay-
yafigo, uto B Mranuu uMMeHHo Heodaurmcrckas nevyaTh He CUMTaeT AJs cebs
1030pOM OCKOPG/IATh NMaMATh yeNOBEeKA, KOTOPHIM BeCb UTANbSHCKMIL Hapond
BrpaBe FOPIAHTLCS, KaK OLHHM H3 CBOHX JIYYLIHX CHLHOB.

B CHIA ®epmu npunssa mpomxkHocTb npodeccopa dusuku KonymGuitckoro
yuusepcurera. Tam o co3man (1939) KoJHUYECTBEHHYIO TEOPHIO HOHH3AIUOH-
HBIX MOTePb 3HEPTHH 3apSKEHHBIMH YacCTHIAMH, YUMTHIBAIOLLYIQ MOJAAPH3ALUIQ
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BellleCTBA, uepe3 KOTOpOe 3TH YacCTHUB IPOXOAAT. M3 3Tofi Teopuu, BHOC/eA-
CTBH | TPOBEPEHHOH OMBITOM, CJELYeT, 4TO TOPMO3Has CIOCOGHOCTb BELLECTB
3aBHCHT OT CTeleHHM HX KOHOeHcauuu (depMHeBcKuil 3(pGdeKT MJOTHOCTH).

Cpasy mnocae OTKpbiths Aedenust amom u Llrpaccmanom PepMu MOHsT,
KaKHe PEeBOJIONUONHBE BO3MOMKHOCTH MOIJIH BBITEKaTb U3 3TOro sBjenus. He-
3aBUCHMMO OT TPYNIBl 3KCIEDPHMEHTATOPOB, paGoTaBUIMX INOA  PYKOBOJCTBOM
JKoano-Kiopn, PepMH 5SKCepHMeHTaJbHO [0Ka3al, yTo INpPH JeJeHHH Hemyc-
KaeTCsl HEeCKOJIBKO HeHTPOHOB — OOCTOATE/bCTBO, AeJaiolllee BO3MOXKHOH Uen-
HYIO peakuHIo.

C storo BpeMenu (1939) Bcsa mesitembHocTh PepMH HA HECKOJbKO JeT
Gblna NMOCBsilleHA TOJYYEHHIO aTOMHOH 5Heprud M3 ypaHa: JOCH/ICS OH 3TOrO B
nekaGpe 1942 r. ®epmu Ha3BaJ NepBblil sIAEPHBIA peakTop «pila», uTo MoO-UTaANb-
SIHCKH O3Hau2eT 4TO-TO CJIOXKEHHOEe M3 MHOPHX NMOJAOOHBIX CyIOeB, MOMOOHO TO-
MY, KaK BOJIbTOB CTOJG — NepBbIi UCTOYHHK HJHTENbHOTO IOCTOSHHOTO  TO-
Ka — MO-HTaNbSHCKH HasbiBaeTcss «pila» BouabTel. B Coserckom Corose, rie
BIepBble B MUpe NMOCTPOEHa 3JEeKTPOCTaHIUA, paboTaiollass Ha aTOMHOH 3Hep-
rHH, BCeM SICHO, 4to «pila» depMu MMeeT He MeHblllee HCTOPHYECKOEe 3Haue-
Hle, 4eM BOJbTOBa «pilax.

HeBosMOXHO HaTh 3hech XOTsl Obl OTIa/NeHHOe NpPENCTaBJNeHHe O KOJoC-
canbHOH paboTe, BbutoJiHenHoi PepMH B obGnactd atoMHoM sHepruu. Ocraer-
csl HameATbCs, yTo MHOTHe HeomyGuanxoBaHHble paborbl Pepmu, HMelOlLHe HC-
TOPHYECKOe 3HAUEHHE, CKOPO MOSABATCS B neuaTH. PaGoTel, BbITOIHEHHbIe
QepMH coBMecTHO ¢ AHIepCOHOM, MO 3aMedseHHI0 H AH(QY3uH HeHTPOHOB B
rpagUTe ABJAIOTCS NPUMEPOM IKCNIEPHVIEHTAJLHOIO H TEOPETHYeCKOTO MacTep-
cmBa. MHorHe HayuHble TEPMHHbBI, PacnpOCTPaHeHHBIE B 3TOf 06JIacTH, HOCHT
umst Pepmu: HeiTpoHHBEIA Bo3pact mo PepMH, depMHeBCcKas TemJosas KOJOH-
Ha U Ap. 34ech XKe CJeLyeT HaNOMHUTL O MerTole PepMu onpelefeHHs Kpu-
THYECKHX DPa3MepoB pearupyiouleil cpefbl B ONbITax, BLITOJHEHHBIX INIPH OT-
HOCHUTEJIbHO MaJsIeHbKOM KOJIHUeCTBe ypaHCojepKalllero BelllecTBa (IKCMOHEH-
uuanbhblil onblT @Pepmnu). OmbiT, OMHcanHe KOTOPOTO MOXKHO HaHTH BO BCex
KHHrax, NMOCBSILleHHBIX fNePHBIM peaKkTopaM, TaK NPOCT, UTO CEerOJHs TPYAHO
npeAcTaBUTh ceGe HHOM MOAXOHL K paccMaTpHBaeMOMY BOMPOCY.

Gepmu o6sagan HCKMOUHTEVIBHON (HH3UYECKOH HMHTYHUMeH, OH BCerza Ha-
Xooua HauboJiee MPOCThlE MOAXOABI K pPeIleHHI0 CAMbIX CJIOMKHBIX NPaKTHYe-
OKHX 3ajmay. Uro e KacaeTcd HcC/IeZOBaHUI (yHLAMeHTaJbHOTO Xapakrepa,
10 u3bpanuble Pepmu Gosbline npoGaeMbl CTAaHOBHAMCH BCENKA IMPOCTHIMH,
XOTsl TaKas npocTOTa, KOHEYHO, HACTynmaska TOJAbKO MOC/e TOro, KaK OH MuX
Gaecrsallle paspelal.

ITocne Boitnel PepMu NPHHAM HOMKHOCTL Hpodeccopa usuku Yukar-
CKOTO yHHBepcuTeTa. Vcnosib3ysl MOCTPOEHHbIH MM Deakrop B KauecTBe HCTOY-
HUKA HEATPOHOB, OH OTKPHIM HOBYIO IJIaBY B 00JacCTH SiIepHOH (U3HKH —
HeATPOHHYIO ONTHKY, PAJ BaXXHBIX BOMPOCOB KOTOPON XOPOIIO ONHUCAH B €ro
nepeBeleHHON HA PYCCKHi fA3bIK KHUre «JIeKUMH 1O aTOMHON ¢u3uKke», B aToit
/Ke KHHMre MOXHO HaliTH of6CcyXlAeHHe (YyHIaMeHTaJIbHONH npoGJeMbl HeATPOH-
HO-3JIEKTPOHHOTO ~ B3aMMOJeHcTBHS, pemleHui0o KoTopoii PepMH mNOCBATUA
(1947) ocTpPOYMHBIIl OIBIT.

Cospatenp sigepHoii Hayku Pesepdopdl ckasaj, 4TO YYEHHKH He TOSBOJS-
10T eMy cTapeTb. DTO YTBepXKJeHHe BEePHO AJs GOJLIIMHCTBA YyyuTesded, HO-
CTOHHBIX 3Toro 3BaHud. UTo xe Kacaercd PepMH, TO [0 KOHIA CBOell KH3HH
OH GbIJ MOJIOXKe JI06OTO CBOETO YYeHWKa MJIH COTPYAHMKA. M M0 KOHuUa cBOMX
Ineit PepMu ocrTaBajicd CTYAEHTOM, BCEeMNa NMOJIHBIM CTPACTHOrO KeJaHHs MO-
JYYHTb HOBblE 3HaHHUS.

B Bospacre oxoso 50 ser depmu, HMeBIIMA B CBOEM DaClOpSKeHHH
P PeakTopoB A/a HyHAAMEHTAJbHBIX HCCIENO0BaHUH B KpafiHe HHTEPECHOH, UM
Ke coslaHHO# o6/acTH, pellaeT NOJHOCTbIO H3MEHHTb HalpaBieHue CBOei
NesITeJIbHOCTH U nocBsiiiaer ce6si HOCJANOBAHMAM UYacTHI BBICOKMX SHEPTHIL.
B uacTHocTH, ero npHB/IeKaeT OfHa M3 LEHTPaJbHbIX MPo6JeM COBPeMEHHOMH
¢bu3nkM — mpobiieMa Me30H-HYKJIOHHOro B3aumogeiictBus. Ero paGora (1953)
0 paccesiHHH MOJIOXKHTEJbHBIX H OTPHUATEJbHLIX T-ME30HOB PasHbIX JHEprui
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NPOTOHAMH OTKPbLIA HOBYIO [JIaBY 3KCIEPHMEHTANbHOH W  TeopeTHYecKoi
GH3UKH.

B pa6orax mo paccesiHHIO T-ME30HOB Ha BOZOPOMAE OCOGEHHO SIPKO BhIAB-
Jasiercst auyHocTh PepMH Kak BbLAAIOIIETOCS TeOpeTHKa M JKCIepHMeHTaTopa.
Uro oH B 3THX paboTax yyacTBOBAJ He TOJIbKO KaK DYKOBOJHTENb, HO U KakK
HelIOCPEICTBEHHbII HCMOMHUTEIb, BUAHO XOTa OBl M3 TOTO, 4TO OH Obli OTBeT-
CTBEHHBIM 32 KOHCTPYKIIMIO TaKHX JeTajelf, KaK BHYTPeHHAs MHIUIeHb CHHXPO-
LHKJOTPOHA, ynpas/sgeMas AHCTAHIHOHHO.

B pa6orax o m-Me30HaX, KaK U B JApYrHX pafoTax, HeH3r/Ia/UMblii CaAe,
ocrapienHblit PepmH, BHpPAXKancid He TONBKO B CONEPIKAHUM, HO TakkKe H B
0co0bIX MeTOJHUYeCKHX MOMXOAaX, B HOBbIX HAYUHHIX BBIDAXKEHHUAX M Aaxe B
KpaliHe yHayHslXx oOGo3HaueHHsAX. Mexny npoudM, Pepmu ObLT TOrO MHeHHS,
YTO BONPOC O MPOCTOTe OGO3HAYeHHH HMeeT TeEPBOCTENleHHOe 3HAayeHHe B TeO-
peTHuecKoi Quauke.

HeB03MOKHO NMOJIYUHTH NpefCcTaBJeHHe 000 BceM Tpyle, BiaoxeHHoM Pep-
MH B TeOpeTHUYeCKHe DaGOThl, TOJBKO IO TeM M3 HHX, KOTOpble OmyGJHKOBaHbI:
A7 ony6GaukoBaHus Oblna oToGpaHa JulIb He3HAYHTENbHAs 4yacTbh BCeX paboT.
Bor moueMy HeT HH OnHOIT HeBbLAatoOLlefics TeopeTHyeckoit paborsl Pepmu.

Hs reoperuueckux crarefi GepMn B oGnacru BLICOKMX 3Hepruit ocoboe
MeCcTo 3aHUMAIOT [Be, KacalolllHecsi TaK Ha3biBaeMoro (epMHEBCKOTO Mexa-
HH3Ma YCKOpEHMS NepBHYHBIX KOCMHUYECKHX JiyueH M TeOPHH MHOKeCTBEHHOro
ob6pasopanusi Me30HOB, O6e OCHOBAHH Ha Hee, CTOJb XKe MPOCTOMH, Kak M mO-
pasuTeIbHOM.

B ochose oOGbsicnenuss (1949) MexaHH3Ma YCKODEHHS MEPBUYHBIX YaCTHL
B KOGMHYECKHMX Jy4yax JeXHT cJedyiolllee paccyheHHe, OCHOBAHHOe Ha MPHH-
Lyne paBHOMEPHOTrO pacrpeneleHHs Heprud. PaccMoTpuM coymapeHus MHKpO-
YacTHLl C ABHXKYIIUMHCS MAaKpPOCKONMHYECKUMHU TeJaMH. XOTA B OJHOM CTOJIKHO-
BEHHH YACTHILI MOTYT MOTEPATb HJU YBEJHUYHTb CBOIO 3HEPTHIO, B KOHEUHOM
cyeTe HMeeTcs TEHMEHIHS K CTAaTHCTHYECKOMY DaBHOBECHIO, a 3TO 3HAYHMT, 4TO
YacTHIbl B CpeJHeM YCKOPSAIOTCS B COYJAApeHHAX C MaKPOCKONMHYeCKHMMH Te-
aamu, B reopun PepmH 3apsKeHHble YAaCTHLB! OTKJIOHAIOTCS MarHMTHLIMH IO-
JIIMH, CBSI3aHHBIMH C NIPOBOJSIUUM rasoM, H B KOHLE KOHIOB CTPeMATCS Npu-
ofpecT sHepPrHio, paBHYIO HEPrHH NBHIKYLIErocs rasa B LeEJOM.

B reopuu MHOXKecTBeHHOro o6pasoBanus uwactuu (1950) npouecc coyna-
PeHHs NIpH OueHb BLICOKHX 3HEPIHfX paccMaTpHBaeTCs NpPH MOMOLM CTaTHCTH-
YECKHX H Jax{e TepMOJHHAMHUECKHX MeTOHOB. TeopHIO 3HAYHTENLHO pacUIHpH-
JI1 ¥ YCOBEPLIEHCTBOBAJNH COBETCKHe (DU3HKH.

Bee mpymel PepMu xapakTepu3yloTcs kpaiiHelt KOHKpemHOCTbio. Ero Teo-
pHH BCe CO3AaHbl, 4yTOGbl OGBACHHUTH, CKaXKeM, NOBeNeHHE ONpeleseHHOH 3KC-
NepUMEHTaNbHON KPUBOM, «CTPAHHOCTb® JaHHOTO 3KCIEeDPHMEHTaabLHOrO (akTa
H T. IO

B aBaguarteiX roflax 3TOr0 CTOJETHS, KOTrAA OCHOBHblE MPHHUMNBL (GUIHKH
npeTepneBasd KOPeHHYIO JOMKy, Moaomomy Pepmu Ges yuurtesnell o/KHO
610 6bITH KpaifiHe TPYAHO OpueHTHpoBaTbes. He HMcKMIOUeHO, YTO yepThl, NpH-
cymue Pepmu,— KOHKPETHOCTb, HEHABHCTb K HEOTPEHEJEHHOCTH, HCKJIOYU-
TeNbHBIA 3ApaBbll CMbICJ,— CONEHCTBYS] eMy B CO3JaHMH MHOTHX (QYyHIaMeH-
TaJbHbIX TEOPHil, B TO e BpeMsl B 3THX YCJIOBHAX He NO3BOJIMJIH eMy CO3HaThb
TakHe TEOPHH M IPHHIMME, KaK KBaHTOBAasd MeXaHHKa, COOTHOLIEHHE HeoIlpe-
HleneHnocTell U npuHuun Ilayu.

B sakafouenue XoyeTcs OTMETHTb, YTO mocte cMeptd PepMu HekoTOpHIE
ero paboTsl Ha ¢OHe pa3BHUTHS COBPeMeHHON (DU3MKH OKasanuch faxe GoJee
riyOOKHMH, YeM CMHTAJMCb B TO BpeMs, KOTAA aBTOp MX Hamucanld B kauecrse
MpHMepa MOXKHO YNOMSHYTb ero OTkpeiTHe (1952) pe3OHaHCHOTO B3aWMO-
JeHCTBUS MHOHA M HYKJOHA B COCTOSIHHH C ONpe/esIeHHbIMM KBaHTOBLIMH YHC-
aamu. [Tocne Toro, korma PepMu yxe He crajo, pU3HKA Pe3OHAHCHBIX CO-
CTOSIHMH SJIeMEHTapHBIX YacTHL, MPeBPaTHIaCh B BAXKHEHIIYIO IJaBy cOBpeMeH-
ol ¢u3uku. OwueHb KaJp, yto Oepmu He cMor yBHIeTb 3toro! OH, KOHeYHo,
651 Obl I'VIAaBHBIM JefiICTBYIOIHM JHIOM H B 3TOM Jele.
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