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pOBa.HHoro coBeTa .U-56/1 JlaOopaxopnn 
OO~e~HHeHHOro HHCTHTyTa RAepHHX HCCJie~o

OBCKOII OOJiaCTH. 

Sl,ItepHHX HCCJie,ItOBaHHHo 

HaYK 

P.A.ACAHOB 

Y cTa.HoBJieJrne pOJIH cJia6oro Bsa.HMo.rteficTBM. B _ sm~paoii ¢H3HKe. 

SIBJllleTcJ:r npe.ItMeTOM MHOrO~CJleHHHX TeopeTH~eCKmC H 3KCJiepRMelL

TaJI:CHbiX HCCJie,ItOBa.HHH C CaMoro MOMeHTa ero OTKpHTHSI. ~CCJlS.ItO;tla.HWI 

npouecCOB B3aHMO.rtefiCTBHSI OTpRUaTeJI:CHHX MIDOHOB C aTOMHUMH .fi.ItP~ 

H npoUeCCOB paCCeSIHIDl HefiTpHHO Ha aTOMHHX smpax npe,ItCTasnHDT 

co6ofi o.ItHo Hs aKTYaJII>HHX aanpaBJieHHii B o6nmpaon nporpaMMe lisy-
, '. > • ~ '· • , -· ~-

~eHHSI CJia6oro B3aHMO.rtefiCTBWI .JieJITOHOB C ~pO~aMH. 9F;cnepHMeH~aJII>-

HaSI nporpaMMa TaKmC HCCJle.ItOBaHHH B HaCTOSimee BpeMSI OCJm6?TBJIS1-

eTCSI B psme Be,ItymHX Jia6opaTOpHfi MHpa H COCTaBJISleT O,ItHO H3 SBeHI>-
- -.. ~ 

eB _ 6oJiee 06!11eH nporpaMMH HCCJle,ItOBaHHH B3aHMO,IteHCTBIDl ~(lCTRU .. 
' " > '' - ~ • • 

npoMeEYTO~HHX H BHCOKHX_3HeprHJ C aTO~HMH .fi.ItpaMH, BKJID~aiD!llefi, 

nOMHMO MID-saxBaTa,npoueccu :aos6~eHHSI smep npR pacceSIHHH ~acTHU 

C 3Hep;rnefi B COTHH !.lsB, nepesapsmKy HYKJIOHOB H JIH-MeSOHOB, pa-: 

.rtHauHOHHHfi sax:aaT z woTopo~eaHe JIH-Mesqao:a_n T • .rt. ~ce ~TR npo

ueccu aaxo.ItSITCS1 aa CTUKe WHSHKH sJieMeH~apHHX-~acTRU H ~SHKH 

aTOMHOrO R,npa H l'JCJIOJII>SYJOTC~ .ItJISl UpOBepKH _ KaK paS~HbiX :mep- ,, 

HHX MO.IJ;eJieti H TeopHH B3aHMO,ItefiCTBIDl 3JieMeHTapHWc ·'laCTHU C_ .aTOM

HHMH R,npaMH, TaK H WYH.IJ;aMeHTaJI:&HI:l.X I'>!JIO'E_eS "'lf~;-.WHSHKH 3Jl8M6HTap

HIDC tJaCTHU, Jl8li\Bll1llX B OCHOBe npe.rtCTaBJieHH.~ ,06 :3TIDCJipoueccax. 

B ,ItHCCepTauHR JIO,ItBe.rteHH R!OrH- HCCJI~.ItOBaaHii, BHUOJIHeHHHX 

aBTOpOM B nepHO.It 1962 -: 1~75 ro.rtoB _ H UOCBSimeHHHX · paspa60TKe 

TeOpHH B3aHMO,It8HCTBIDi OCTa.H?BHBWl'JXCSI OTPl!UaTeJI:&HHX MIDOHOB C 
aTOMHUMH Sl,ItpaMH, a Ta.Kllt~ H_eKOTOPHM B<?rtPOCaM ,TeOpHH B3aHMO.IteHCT-

06l.C:JlHh\.?.:1!:f Jf1 11HC1'1Ryr 

~epm.:.u~ D1,-.,b.noaaal 
6~16Jf~J0TEKA 



Bl'Ut~:He~:rpwo ~ c~ arol!Hmur:JI.ltpalllFBi cxelle~ HeltrpMt.HOI'0~7 cJtaOoro :~ 

TOitae" 

,!UiccepTBil,Rll COCTORT~: Hs: BBe,JteHW!i- WeCTK<: r.JiaH;, 3a.ItJIJlqeHHH • R' 

npWIOJ:eHHH~. Kpyr·npo6JieM;, RCCJieno:saHHmc:s: .IJ;Rcceprar.u.m:;~ yCJIOBHO ~ 

Mo~o- pasneJIHT:r> Ha: .IJ;Be• ttacTH;, Ilep:sasr; orHocJilllaJtcK' It:lj)HszKe~, sJie~ 
MeHTapHmc ttacTl'!ll;, eMs aHa · c~ npcrnepKo!t- \PYimaMeHTam,mnc-: nm<;>rea,

IIOJIOJKeHHillCB? OCHOBi: IIOCTpOeHRli :reopRR:c CJIM!llC:: B3aRMO.IJ;effcT:BRt1: o, 

~ BTO_PM; ·~ tmCTO'' R.IJ;ep~aJi: ~ ttaCTI:i~~ CMSa.Ha' c: o6JIIl!Mi~BOIIpOcaMI'!: B~36Y-" 

i.neHR.fi R: pacnana • R.IJ;ep: B' npoueccax:; ~ H,ll;j'lliRX': IIIJH'~ npoMeJKYTOttHilX 

SHeprrutX~. 

Bnep:sol-i' rJia:se.,.IiRccepramm' KpaTKo: o6cyx,n:morcsr~o6!lllle~• rrOJio-

llteHR.FI::Teop:R:Iil: CJia6i.tJCB38HMO.IJ;CHCTBRH. KaK::B' CXeMe-, c:; 38p.FilltCHHHMH~~ 

TaR :a: B ~ cxeMe ~ c: HeiiTpa.JII>HHMH'· roKaMH;. OrMetteHo~, · ttTO'Bce .·nmoTe-· 

3H 0 CJia6oM c JICIITOH . _:. a.IJ;pOHHOM, B3tmMO,ne~CTBRR~ OTpaJ:eHLI ~ B- arMJeK

THBHOM' raMHJII>TOHRaHe; npotiecca~ _ TaKRM· o6pasoM;" IIPmmiDmaJII>H!lH 

:sorrpoc o rrpaBMI>HOCTH ~aMeHTam,Hmr': noJtolltemfit" TeOJ>HH: CJia6mc: 

B3aRMO.IJ;el-iCTBRR ~ CBO.IJ;RTC.fi K: KO~peTHOMY;· BOIIpocy· 0: ttHCJICHHilX' 3Hatte-· 
. . . .~ . ' . 

HH.fiX. KOHCTaHT t B3aliMO.IJ;eHCTBHR;, . 

Bo·:sropoii r~a:se ns~oxeHLI:pesyJII>TaTLI~Hc6Jte.noBaHRit nepexo-
.~ . 

.no:s- :B ~ JterKRX R.IJ;pax IIJ>H sax:Bare MIOOHOB; :a paccemnno HefiTPHHo aToM-· 

Hm.m· R.IJ;pru.m/I -~IS/~. 061!lrui•.Teoprut.-napURa.JI»HHX: nepexo.no:s ·:s··npo

oeccax: ~ MID-sax:saTa ~ R ~ HeilTprumoro :sos6YJK,IteHR.FI aroMHHx R.IJ;ep · HsJicr- • 

JKeHa B npMOJ:CHHH/I.:..S,II< 

0.IJ;HHX SKCIICpRMeHTaJxl>HHX . .IlaHHIDCIIO 38.XBS.Ty~ MIOOHOB CB06o.n-· 

HHMH- npoToHaMH· He.nocraToliHo .nJIR' npo:sepo: :scex: no.HoxeHRl-i: reopHH 

CJia6mc BsaHMo.neitcrmtii •• HeRs6exao ~ npHBJietteHRe:~.norro.mmTeJII>Hoit. 

Y;~~OpMallRH;. CB.fi3aHHOH C IIPOllCCCaMH"C: ytt8CTHeM.aTOMH!iiX:R.IJ;ep., 3TJa:M: 

lleJI.fiM• oT:settaeT JmiJJI:i OI'paHH'teHHoe- ttHCJia I_Iepexo.noB;:B- itepBYJl ~ OtlepeJU> t 

3TO nepeXO,ll;H~ BMa.JIOHY!t~OHHilX 'CHCTeKaJC •• 0cOOua ~ HHTepec:npe,ltCTaBJlH- ~. 

2:. 

~j 

~ 

' 
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eT npouecc 3axBaTa MIOOHOB ,JteltTpOHOll,KOTOpJ:di ,neTaJil>HO paCCMOTpeH 
[tr,!./ 

B ,nHCCCPTauHR. HCIIOJII:i30BaHRe pea.JIRCTRtteCKRX IIOTCHllHa.JIOB HYKJIOH-

HyKJIOHHOro B3aHMO,nefiCTBHH B CJiyttae ,n:syxHYKJIOHHOH CRCTCMH II03Bo

JIReT yttCCTl> BCa OCHOBHHe SJICMCHTH, He06XO.IJ;RMHe .nJIR IIOJiyttCHRH . . 
npenR3HOHHOrO pesyJII>TaTa. COBMCCTHIDi TeopeTRIJCCKRH aHa.JIR3 CKO-

pocrefi 3axBaTa MIOOHOB H3 CHHrJieTHOrO COCTORHRli MS30BO,nopona, 

OPT07COCTOHHRH MC30MOJieKyJIRpHoro ROHa BO.IJ;Opona H .IJ;y6JteTHoro 

COCTO.fiHRli llC30,Jtetirep~ll II03BOJIRCT YCT8HOBRTI:i 06JiaCTl> COBM~CTHHX 

3HalJeHHH aKCHa.JII:iHO-BCKTOPHOH H nceB,nOCKaJIRpHOH KOHCTaHTU CBR3R 

npH ~HKcnpo:saHHHX sHalJeHRHX :scex ocra.JII>Hmr. B ttacrHocr:a, ecJIH 

3~HKCRpOBaTI:i O.IJ;Hy H3 HRX H IIOJ!OJKHTJ, paBHOii Jp/JI'{IJ) =- !}.0, 

rornanp:a G~&c =. I,41•1o-49 spr·cM3 aM/= 0,79 (raB/c)2 

- 1,245 '>; o"'rr;.,,,1 ~ _ 1,2so ,} 

HJ!H JKC~CCJ!H 3~HKCRpOB8TJ, 8KCHa.JII:iHO-BCKTOpHyiD KOHCTaHTY H IIO-

JIOJKHTJ, ee pa:sHofi JAfoJ/J.,fo) = - 1,24, rorna 

- 7,5 ~ JP/JdiJ) ~. - 8,5. ~ 
'ITO, B lleJIOM, H8XO.IJ;RTCH B OtteHI>. XOpOWeM COrJiaCRR C o6n~ej~ Teo

pRefi CJta6mr B38HMO.IJ;CtiCTBRH • 0.IJ;HaKO aHa.JIR3 TOJII:iKO ·IIOJ!HID>CitopO

CTeH 38XBaTa He II03BOJ!HCT peWRTJ, IIp06JteMY OIIpe.IJ;eJteHRH KOHCTaHT 

B3aRMO.IJ;CHCTBHR IIOJIHOCTI>ID. Heo6XO.IJ;RM HOBHH KJI8CC SKCrrepRMCHTOB, 

B~ KOTOpHX HCCJ!C.IJ;OBa.JIOCl> .6U OTHOWCHHe CKOpOCTefi 3aXBaTa H3 .IJ;Byx 

COCTOflltHH CBepXTOHKOH CTpyKTypu HJtH MC30BO.IJ;Opo.na,HJIH Meso.nefi-
' 

TepHR •. B 3TOM CJ!yttae y.naCTC.fi IJCTKO satlll'lKCHpOB~Tl> KOHCTaHTy HH-

~TRpOBaHHOrO IICCB.IlOCKaJIRpHoro B3aRMO.IlC~CTBH.fi. 

OrpaHHIJeHuocTI> Hwl;opMan:a:a, H3BJteitaeMotl :as .IJ:aHHHX no sax-

3 



BaTy ~OOOHOB BO~OpO~OM H ~efiTepHeM,npRBO~T K HeOOXO~MOCTR npRB

JI6I<aTb ~a.HH!ie no 3axBaTy MIOOHOB CJIOlKHUMR Sl,UpaMR. ilpn a.HaJIR36 

nepexo~OB B aTOMHUX Sl,Up~ B03HRKaeT He06XO~OCTb RCnOJib30BaTb 

MO~eJibHlie BOJIUOB!ie ~HKURR ~ pacqeTa Sl,UepHUX MaTpRqHux 3Jie~eH

TOB. !.1 3TO JlBJIReTC.fi rJia.HHOli npzqnHOH 6ecnOitoHCTB npu TaKOll aHaJIH

se. Mo~eJIR npH6JIHJK6HH!i, OHR. CO~epJKaT TO HJIR HHOe qnCJio rrapaMeT

pOB, sHaqeHHR KOTopax no~6HparoTc.fi TaK, qTodu od~CHRT~ onpe~e

JieHHiiH Kpyr sKcnepHMeHTaJibHUX ~a.HHUX. 3KcnepRMeHTH no xsyqe

HHJO CIIeKTpOB B036~emui aTOMHllX Sl,Uep~ OIIpe~eJieHHJO MarH>!THUX 

MOMeHTOB 1 CKOpOCTefi 6eTa-nepeXO~OB 1 BepO.fiTHOCT~H HCllYCKa.HH.fi 

raMMa-KBaHTOB H T.~. Onpe~eJIRIDT onopHRe ~a.HHRe, KOT~pue RCnOJib-

3yiDTC.fi saTeM ~ npoBepKH pacqeToB napUHaJI:&Hux rrepexo~oB B.MID-
. [6-1/,1414 

3axBaTe. neTaJibHRTJ a.HaJIR3 paspemeHHUX rrepexo~OB B JierKRX smpax· 

n03BOJIRJI B~eJIRTb JlHWb orpaH>~qeHHOe qzCJIO TaKOBHX, peaJibHO 

npe~cTaBJIHID~ HHTepec. !.1 TOJibKO Te xapaKTepncTHKH rrepexo~oB, 

B KOTOpUX smepHaH CTpyKTypa llpO.fiBJI.f!eTCR B B~e OTHOWeHHR Sl,UepHUX 

MaTpHqHux 3JieMeHTOB 1 HaH60Jiee nOJIHO. OTBeqaroT 3~aqe onpe~eJieHHR . . 

KOHCTa.HT B3aHMO~ellCTBH.fio B TaKOM. CJIYqae y~aeTC.fi C HaH60Jlbille~ 

TOqHOCTblO yqecTb BJIH.fiHRe smepHOR CTPYKTyPR H paccqnTaTb c BRCO

KOHCTerreHbJO TQqHQCTH 3a.HHCRMOCTb XapaKTepRCTRK rrpon;ecca OT 
KOHCTaHT MlOOH-HyKJIOHHOrO B3aRM0~6HCTBHR. 3TO npe~e BCero no-

.W. ~ 
JIHpHsan;RR smpa oT~aqn B npon;ecce I2c {t; ~} _I2B, a TaKJKe OTgomeHHe 

CKOpOCTefi 3axBaTa H3 COCTOHHHii CBepXTOHKOH CTpyKTypu B npon;eccax 

IC13e (r~") IC13(2+) 2 K I 4N(!;v) I 4c(2+)r • IIporpaMMancrrOJI:&-

soBa.HH.fi s_Tnx nponeccoB ~eTaJibHo ooc~aeTCJI B ~ccepTamm. L{eHTp 

THJKeCT!ti llp06JieMu onpe~eJieHrui KOHCTa.HT MIOOH-HyKJIOHHOrO B3aRMO-

\' 

4 

1 

) 

~eliCTBR.fi npaKTHqecKH nepeHeCeH< B o6JiaCTb 3KCll6plllleHTaJILHUX .IIC

CJie~OBaH>lli. 

CymecTByiDmaH TO~oCTb sKcnepHMeHTaJI:&HUX ~a.HnHX nosBoJIHeT 

noKa KOHCTS.TRpOBaT:& 1 qTO·pe3KHX ~pOTHBOpeqzR M~ TeOpHe~ H 

3KCrrepHMeHTOM He HaOJIJO~aeTC.fi 0 qTO CB~eTeJibCTByeT 0 Cllpa.He~~ 

BOCTH, B ileJIOM 1 rllllOT63 0 nOJIOX8HHHX B OCHOBY OITRCa.HR.fi JienTOH

~pOHHOrO·CJiadoro B3aHMO~eRCTBH.fi. 

0TKpHTHe CJiadax HeHTpaJibHUX TOKOB CO BCefi OCTpOTOR llOCTa-
• ' 

BRJIO Ha llOBeCTKY ~ BOllpOC 00 YCTa.HOBJieHHR rrpHpO~H 3Toro HOBO-· 

ro B3aRMO~eRCTBHR. Pas.imqgae MO~eJIH HefiTpaJibHUX TOKOB npe~CKa-

3HBaiDT cymeCTBeHHO pa3Hlie COOTHOWeHR.fi Me~ pasJIHqHUMH KOMIT~ 

HeHTaMH TOKa. B HaHO~Jiee rronyJIHpHOR MO~eJIH Ca.Jl!lMB.-Yop~a..JlaRH-

6epra COOTHOWeHH.fi M~ pasJIHqgRMH KOMITOH6HTBMH TOKa·onpe~eJIH-· 

JOTCJI qepes .TaK HasuBaeM!iR yroJI BalH6epra. B sToli Mo~eJIR nsocKa -

JIHpHaH raMOB-TeJIJiepOBCKaa KOMITOHeHTa TOKa·ITOJIHOCTbiO OTCYTCTByeT: 
(~) (I} , 

),:- = - .!l s.:./-&w ' . },:- "= 1 - 1 s;., <-6)"' 

} (~ = 0 
GT 

foJ M 

J}f = r;py,.JJF ' 

(1) 

JGT :. JA ' 
w (J) 

fH, = {fp-;ftn)jF • 

B psme ~pyr!tiX MO~eJieH BKJI~ R30CKaJiapHOR raMOB -TeJIJiepOBCKOR KOM

llOH6HTH OKasHBaeTCH OTJIHqHHM OT HyJia. 

ToT IDa.KT, qTo ypoBHR aToMHux smep ooJI~aroT onpe~eJieaaon 
. . . 

qeTHOCTbD 1 MOMeHTOM H H30CITRHOM,·~aeT yaHKaJILHYD B03MOlKHOCT:& 

HCnOJib30BaTb aTOMHHe Sl,Upa KaK CeJieKTOp aMITJIHT~ H 1 0JiarO~apg ~ell-
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CTBHD pasnnqHHX npaBHH OT00pa, B~eHHTL BKH~ Orrpe~eHeHHHX KOY

IIOHeHT B3aHMO~eHCTBHR~ 

-H~eH 00 HCIIO~L30BaH3H nepexo~OB B aTOMHHX ~pax C nenbD 
/tJ/ 

oOHapyxeHHH HefiTp~LHHX TOKOB 6~a B~CKaaaHa ~aBHO, O~HaKO npaK-

TR'leCKOrO BO~omeHHR OHa He IIOJIYliMa. O~a Jl!3- OCHOBHHX IIpH'IHH 

CBflSaHa C ManOCTLID Ce'leHBH npH 3HepraHX HefiTpHHO, o6pasyD~CH 

B peaKTOpax. IlyCK MeSOHHHX ljla6pHK II03BOJISieT IIO-HOBOMY IIO~OHTH Ii: 

npo6~eMe onpe~eHeHHR CTPYKTypH HefiTp~LHOrO ~OKa Ha OCHOBe HQ

BOrO ~acca 3KCIIepnMeHTOB, pe~3anMH.KOTOpHX B cnyqae peaKTOp

HHX HeHTpRHO 6~a HeD03MOlltHa. MeaOHHHe ljla6pRKH II03BOJISIIDT nepefi

TH K 6o~ee BHCOKKM.B036~eHBHM ~epHOH CHCTeMH. B TaKOM ~-
• 

'!ae OTKpHBaeTCH B03MOlltHOCTL HCIIO~L30BaHHH nepeXO~OB B 'leTHo

'leTHHX:~~rKIIIX ~pax. IloJISIJlii MOMeHT H H30Cm!H OCHOBHOrO COCTOR

HHR.qeTHO-qeTHOrO ~pa paBHH Hy~. 0TCID~a Henocpe~CTBeHHO C~e-
/3/ 

~yeT, 'ITO nayqenHe naprm~LHHX nepexo~oB 

1~ T = o+o ~ r+r (naoneKTOpHIDi raMOB-Te~epoBCKRfi}) 
0+0 .......,. 0+1 (HaOBeKTOpHRfi !JlepMHeBCKmt) 

[-~ 1+0 (H30CKaHHpHHfi raMOB- T~epOBCKH!, a 
~0 • ,) . ~ o-o TBJO!te :; IT = ro -7 z+oj) 
o+o ~ o+o (naocK~HIDi ~epMReBcufi) 

B npRHUHHe noJISIOCTLID pernaiDT ripo6~eMY onpe~e~eHHR CTPYKTypu 

HefiTp~LHoro TOKa. 

B ~ccepTanMH npoaH~anponaHo 6~Lrnoe '!Herro B03MOlltHHX 

nepeXO~OB B aTOMHHX ~pax Jl! IIOKa3aHO, 'ITO pe~LHHR HHTepec 
' . 13/ 

MoxeT npe~cTaBJISITL ~rnL o'leHL ne6o~Lrnoe nx qnerro. 

IlpRHUHnH~LHO BalltHOe 3Ha'leHHe ~ nponepKH paa~qHHX MO~e
-~efi HefiTp~LHHX TOKOB HMeeT YCTaHORneHHe po~ H30CKaHHpHoro ra-

ii' 
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e. 

('l 

MOB-T~epoBCiKoro BaaHMo~eficTBHH. 3ToT Donpoc ·Moll!:eT 6HTL perneH 

3KCIIepHMeHT~LHO nyTeM H3MepeHHH Ce'leHHR·B036~eHHR ypOBHH 

14tY (j~T _; E= z+,o; 7,03 MsB) D peaKUHH v + 14;V ( r+,oJ~ 
' 16 1T -. 'J + 14# ~ JJte ypoDHH .H,I(pa o (J ,T; E=o-,o; ro,95 MsB) 

D peaJU¥Dil v + 16o( o+ ,o) -7 v' + 16o • IIpHHUHnH~Lno Baz-. 

HOe 3Ha'leHBe HMeeT TaKJKe BOIIpOC 0 B~'IHHe !JlepMHeDCKOfi H30CKa

.7ISipHOfi KOHCTaHTH. YcTaHOD~eHHe B~'IHHH KOHCTaHTH 3TOro B3AHMO

~eficTBHHJ KOTOpaH IIpOIIOpUHOH~LHa KD~paTy CHHyca yr~a BaTIH6ep

ra B MO~e~ C~aMa-Yop~a-BafiH6epra _, C O~HOH CTOpOHH,II03BO~T 

r~o6~LHO IIpOBepRTL MO~eHL. C ~pyrofi CTOpOHH, IIO~TBep~eHne cy

meCTBOBaHHH !JlepMHeBCKOH H30CKaHHpHOH KOMIIOHeHTH npHBe~eT K KOC

DeHHOMY IIO~TBep~eHHID cymeCTBOBaHHR KOrepeHTHOro 3~eKTa B yn

pyrOM pacceHHBH HefiTpHHO, oOyCHOBHeHHOM HefiTp~bHHM TOKOM. Ha
~'!He TaKoro s~eKTa MoJKeT npnnecTH K HsMeHeHHID p~a rrpe~cTan~e

Hmt 0 XapaKTepe 3BO~UHH.3Be3~HHX CHCTeM. 
' S~aqa onpe~eneHHH BeHH'lHHH H30CKaHHpHoro wepMHeBcKoro 

B3aHMO~eiiCTBM MOll!:eT 6HTL pemeHa nyTeM, H3MepeHHH. ceqemiH B036y

JK.I(eHHH ypoDHR o+, 0 • Ec~ orpaHnqnncH cpe~HHMH aneprHRMH neii

TPRHo, To ce'!eHHe Taxoro rrpouecca 6y~eT panna 
. + • GL - 6 . ~ ' .t .l s-(o; ~ o1) = ii6iF E. Suo c91V < t > , 

r~e <~Jl -KB~paT TaK naaunaeMoro nepexo~Horo p~yca. 
• 'fT" 

Cpe~ MHOrO'lRC~eHHmc B036y~eHHHX COCTOHHRfi Y ,T=0+,0 
16 • 

TO~LKO O~HO - B ~pe 0 C 3Heprne!t E036y~eHRR E=6,'05 MsB -

npe~cTaBJISieT pe~bHHfi HHTepec 6~aro~apH crreunTH'lecKoMY KaH~y 

noc~e~mero pacn~a aToro cocTOHHHH - ncnycKaHHID a~eKTpon~rro-
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snTpoHHofi rrapH. llpn aHeprRHX E.= IOO MaB cetJeHRe Bos6yx.neHH.fi 

-42 ('. ~te 2· aToro ypOBH.fi OKa3!lBaeTC.fi paBHIIM ~ = 2·10 ~ W CM, • 

ITpe.D;Jio~eHH!IH RJiacc aKcrrepnMeHTOB no BOS0Y%A8HHD .fi.D;epHHX 

COCTO.fiiDIH B rrpoueccax paCCe.fiHH.fi H8HTpHHO npeACTaBJIHeTCJI peann

HIIM Ha MesoHHHX !}iacipnKax c TOKOM 0,6 - I,O IllHJI.n:aaMnep npn aHep

nm 0,6 - 0,8 MaB c RCIIOJinSOBBHHeM .nonoJIHHTeJinHHX ycTpoficTB 

THIIa Me30HH!IX JIOByrneK. 

B TpeTnefi rJiaBe o6cyx.naDTC.fi npo6JieM!l pacmeiTJieHHR aTOMHIIX 

.fi.D;ep npn norJiomemiR MIDOHOB. B .nnccepTauHn CWOPMYJIRPOBBHa nmo

Tesa 0 cymeCTBOBaHHR .fiBJI8Hll.fi pesOHBHCHOrO IIOrJiomeHR.fi MIDOHOB 

aTOMHIIMH .fi.D;pru.m:, 3aKJIKl'IB.IDlllaJIC.fi B TOM, 'ITO IIpH IIOr.l!,OmeHRH MIDo

HOB aTOMH!IMR .fi.D;paMR B030yx.D;aDTC.fi KOJIJI8KTHBH!le COCTO.fiHR.fi .fi.D;ep-
~m . 

HOH CHCTeM!l. Bos6yx.D;eH:IIe TaKwc KOJIJI8KTHBHIIX COCTO.fiHHH IIpH IIOrJio-

meHRH MIDOHOB HOCHT 06mHH ~apaKTep ll He 06yCJIOBJI8HO KaKHMH-JIROO 

HH.D;HBH,D;yannH!IMH OCOOeHHOCT.fiMH KOHKpeTHOrO .fi.D;pa. Ha OCHOBBHHR 

Bll.D;BHHyTofi rnrroTesH cos.naaa TeopH.fi Bosoyx.neHR.fi E: pacna.n;a aToM

HHX . .fi.D;ep IIpll rrorJIOIII8HHH MIDOHOB. KOHUSIIUH.f! 0 KOJIJieKTRBHOM XaPaK-
. . .·.. /fll,t/ 

Tepe npouecca norJiomeHH.fi MIDOHOB peaJIRsOBaHa B PaMKax MHoroqac-

TlltJHoii MO.D;eJIR OOOJIO'IeK C IIOMOllln!O npoue.nypu .D;HarOHaJIR3ailRH ra

MMnTOHllaHa tJaCTll'IHO-.D;!IpOtJHoro B030yx.D;eHH.fi Ha 6aae 'IaCTH'IHO

.D;HpO'IH!IX COCTO.fiHHH • B 3TOM "CJIYtJae BOJIHOBaJI !}iJHKIUm COCTO.fiHRH 

npe.n;cTaeT B BH.D;e cynepii03llUHH 'IaCTR'IHO-.D;IlpO'IH~ COCTOJIHH.I! p-I/1..: 

~ 

1;{'1, ~ ?;t 

(; 

= r- a(~")-; lp-J.fL \. . 
i_ jl /]~~;. 
/7, -J. 1f 

7j 0 .. 

8 

1.: 

' 

.. 

r. 

Koa!MmmeHT!l CN!8IilliB8!1Rll a,ln,,p-~ OIIpe,D;eJI.RJOTC.fi CBOi1CTB8MR Mo

.D;eHoHOrO rBMKnnTOHRBHa -.KaK CII8KTpOM O.D;HO'IaCT:IlJqHHX COCTO.fiHRfi 

(caMOCOrJiaCOBaHHIIM IIOJieM} 
1 

TaK R CBOHCTBaMH tJaCTH'IHO-.D;llpOqHOrO 

OCT8TO'IHOrO B3aRMp,n;eitCTBH.fi.K~O¥Y pesOHBHCY COIIOCTaBJI.fieTC~ 

OIIpe,n;eneHH~ KB83HCT8llHOHapH!IH ypoBeHn .fi.D;pa, OOJia,D;aDmHH CBo-

eit IDHpHH~it. B paMKax C03.D;8HHOH TeOpHR B3aHMO.D;8HCTBH.fi MIDOHOB C 

aTOMHIIMH .fi.D;paMR 6HJia paspa6oTBHa rrporpaMMa aKcrrepnMeHTaJinHoro 

o6HapyxeHR.fi npe.n;cKasaHHoro .fiBJie~. Han6oJiee y6e.nnTeJibHHM KpRTe-

pReM peSOHBHCHOro M8XaHH3Ma IIOrJIOIII8Hll.fi MIOOHOB aTOMHHMll .fi.D;paMH 

.fiBJI.fiSTC.fi npORBJieHne peSOHaHCHOfi (JIRHefiqaTofi)cTpJKTYPil B.CIISKTpax 

HCIIym8HHIIX He~TpOHOB, 'ITO .fiBJI.fieTC.fi IIp.fiMIIM CJ18,I(CTBH8M B030yx.D;eHHil: 

. ''"' B .fi.D;pax KOJIJieKTHBHIIX COCTO.f!HHH. 

ITpaMaH aRcnepRMeHTaJinHa.fi npoBepKa rnnoTes!l pesoHBHCHoro 

norJiomeHH.fi MIDOHOB aToMHHMH . .fi.D;paMR npoBe.n;eHa B ~a6opaTopKW .fi,D;ep

H!IX npo6JieM Ol1.ffi.i. ITMYtJeHHHe aKcnepRMeHTaJinHHe .n;BHHHe noJIHocTniO 

no.n;TBep.D;HJIR rnnoTeay. BnoCJie,n;cTBHH aHanorntJHHe pesyJinTaTH 6llJIR 

IIOJIYtJeHH B UEPHe n B CillA. 

. 8KCIIepHMeHTaJibHOe IIO.D;TBBPJK.I(8Hlle rHIIOTB3!l 0 HaJIR'IHR .fiBJIBHR.fi .. 

pesOHaHCHOrO IIOrJIOIII8HH.fi MIOOHOB aTOMHIIMH .fi.D;paMH IIOCJiy.EnJIO OCHOBOH 

.D;Jl.fi nepecMoTpa pg.n;a npe.n;CTaBJieHRA o rrpnpo.ne BSaRMoAeficTBH.fi Me-

30HOB c aTOMHIIMH .fi.D;pru.m:. B pesyJ!bTaTe TaKoro nepecMoTpa MOJKHo 

CtJHTaTn YCTBHOBJIBHHIIM, 'ITO B030yx.D;eHHe rnraHTCKHX pe30HaiiCOB B 

npoueccax c yqacTneM aJieMeHTapHHX qacTHU ~eTc.fi YH~BepcannHHM 

CBOHCTBOM aTOMHOrO ~pa H CB.fi38HO C OC060H qiopMOH KOJIJIBKTRBHOrO 
- a' . 

.D;BRXSHH.fi n,n;epHOH CHCTeM!l 

B tJeTBepTott rJiaBe o6cyx.na.JOTC.fi cn.eunqinqecKne tJepT!l rnraaTc -

Koro pesoHaaca, Boso~aeMoro npn norJiollleHnn MIOOHOB aTOMHIIMH 
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.!I.l(paMH. lia.nwJllle aKCPiaJI:&Ho-BeKTOpHOft (crmHOBO:Ii) BeTBJII B036YJK,IJ;eHPI.li 
. ·. m~ 

npli!BO.l(li!T K cRn:&HOMY paa6pocy cocTo.liHP!fi, wopMHpyDmRX peaoHaHc. 

B li!Tore peaoHaHC B rrpoueccax MD-aaxBaTa oKaaHBaeTC.li HaMHoro 

Wll!pe, ~eM B cnyqae rrpoueccoB woTopac~enHeHlll.li, r,ne Ha6~.naeTc.li 

.l(OBDn:DHO C~Ha.li.KOHUeHTp8UJII.li .l(PIITDn:DHOfi cRnU·nepexo.na. 

XapaKTepHofi ~epTofi rnraHTCKoro peaoHaHca B npoueccax nor~o-
ao,l.t/ 

meHPI.li MooOHOB ~eTCH KOH~Piryp8UliiOHHOe pac~enHeHPie. ·fHraHTCKJI!fi· 

peaOHaiW qiOpMHpyeTC.fi lll3 .l(B]X Tli!ITOB nepeXO.l(OB: PI3 nepeXO.l(OB, CB.fi-

3aHHUX c ·Bo36YJ!t,IleHPieM ~oHoB, Haxo.n.fimli!XCJI Ha BHenumx o6o~o~ax. 

lii c·Bos6YJ!t,IleHPieM HY~OHOB, HaxO.l(.fimli!XCJI Ha BH]TpeHHPIX odono~Kax. 
3TH rrepexo.na pacmettneHH no aHeprli!R~ 3HepreT~ecKaH.m~:o, BoaHPI

KruomaH M~ .l(BYMJI BSTB.!IMH B036yl!r,Il;eHJII.fi, o6yMOMeHa paaHPIUe:li B 

3Hepi'I'!W O.l(HO~aCTPI~~UX rrepeXO.l(OB lll3 BH]TpeHHPIX.lll BHenumx'oOono

~eK. PaciJlSITJieHne coxpaHReTCJI lii rroc~~ B~~eHPIJI OCTaTO'IHOro B3a

liMO.l(ei1cTBPIJI llel!r,Il;y tiaCTPIUefi PI lUlPKO:Ii. 

B JI.l(pax (2S.-IJ)-o6o~o~PI (2°JVe -_- 40ca) l'I3~aa CI!!JI:&HO:Ii 

aKCPiaJI:DHO-BeKTOpHO:Ii BeTBPI B036YJK,IJ;eHl'IJI, CBJI3aHHO:Ii C rrepexO.l(OM 

Ip3j2~ I J 3;2 , rrpoJIMeHI!!e KOHWHrypauPIOHHoro pac~errJieHl'IJI oKa

auBaeTc.H,Haz6o~ee .!IpKliiM. 0HO rrpPIBO.l(JIIT K TOM], ~TO B BHCOKOaHep

preTPI~eCKO:Ii o6iaCTJII B036YJK,IJ;eHI!!JI .fi.l(epHO:Ii CJIICTeMH (~ = 25- 30 

. MaB)KoHUeHTplllpyeTCJ'I aHa~TeJI:&HaH .. ~acT:& eRn nepexo.na. 

ITP.ffMoe Ha6~.neliHe·crreKTpa Boa6YJK,IJ;eHlll.fi .fi.l(epHofi cHcTeMH npn 

ITOrJIO~eHPIJII MIOOHOB H8B03MOlltH01 lii 0 · ero :::JHepreTH~eCKOfi 3aBHCHMOCTll, 

ero cneUH~H~eCKliiX ~epTax rrpliiXO.ItHTCJ'I cy,nHT:& no crreKTpaM n BHXo

.naM ncnycKaeMHX ~acTPIUo 

Pacnan cocToHHPifi rHraHTcKoro pesoHaHca, -Boa6yl!r,Il;aeMoro B 

~poueccax MID-saxBaTa,paccMaTpHBaeTcJ:r B nnTo:li rJiaBe. ~-Ko.7Illl
\'. 
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~ecTBeHHoro onHcaHPIJI cneKTpa HefiTpoHOB, o6pa3yDmHXCJ'I nplll sax

BaTe MIDOHOB aTOMHHMl! .fi.l(pBMH, rrpHHil,liiiiP!aJI:DHO BaXHO ~eCT:D aaTy:

XaHI!!e rHraHTCKoro peaoHaHca - e~o paa6poc no cocTOHHHHM 6onee 

CJIOJKHofi npnpo.nu. Halll6oJiee noCJie,noBaTeJI:&Ho ~eT Trutoro atMJeKTa 

MOJKHo npoBeCTlll B JI.l(pax Ip-o6oJio~. OrpaHI!!~BaHC:& pas6pocoM 

TOJI:DKO ITO COCTOJIHPI.liM, CBJ'I3aHHHM c B036Yl!r,Il;eHPieM HY~OHa B rrpe.ne

Jiax O.l(HOH 060JIO~Klll, MH llCCJIS.l(OBaJilll 3TOT BOrrpOC Ha rrpnuepe aax

BaTa MIDOHOB .fmpOM 14/'/ • Paa6poc .rrPHBeJI K CHJI:DHOMY CMJineHJIIJO 

crre~Tpa HefiTpOHOB. B TO Re CaMOe DpeMH BCe. ero Ka~eCTBeHHHe 

OCOdeHHOCTH, CBJI3aHHHe C HaJIJilqneM peaOHaHCHOH CTpyKTypH, OCTa-
/fJ/ . 

.7IliiC:& 6ea lll3MeHeHliiH. 

BHCOK03HepreTJI!q~cKaH K~MITOHSHTa CITSKTpa B036yl!r,Il;eHJIIJI J'I.l(ep~ 

Ho:li cncreuu, o6ycJioMeHHasr KOHWarypanllloHHHM pac~enJieHHeM, re-··· 

HeaJIOrHqeCKJII Han6oJiee CRn:DHO CBJI3aHa-c .l(HpO~HHMJII COCTOJIHHJIMJII 

JI.l(pa A-I PI noaTOMY npe~ecTBeHHO pacna.naeTC.II Ha TaKHecocTo-
IJ<L 

JIHPIJI. B peayJI:&TaTe B cneKTpe ~a~eTeBWli!X HefiTpoHoB .noJIReH ua6~-

.naT:&CJI·MaKCRMyM, COOTBSTCTByDmHfi TaKOM] KaHaJiy pacrrana. YKa3aH

HaJI cnenli!Wli!Ka HefiTpOHHoro cneKTpa,.nei1cTBliiTeJI:&Ho,·ua6~,naeTc.fl. rrplll: 
32 40 < • 

aaxBaTe MIDOHoll_ .fi.l(PaMH· _ S lii . Ca •. Tattne .nupo~Hhle cocT~.flilll.fl 

.fi.l(paA-I Haxo.IisrTC.fl Blliiie rropora IIOCJie,nyD~ero-li!CIIYCKaHH.fl-IIpOTOHa. 

TeM CaM!lM B paMKax paapa60TaHHOfi TeOpHH B J'I.l(pax(2J"- I4-o6oJIO~Klll 
BllJieT rrpoTOHOB B rrpouecce rrorJiomeHlll.fl r~oHOB CBsraaH c pacrranoM 

B!lCOKOaHepreTJI!qecKoil BeTBlll rHraHTCKoro peaOHaHCa ITO·He!tTPOHHOMY 

RaHaJIY Ha .l(llpoqH!lS.COCTO.fiHJIIJI J'I.l(pa A-I C IIOCJie.nyromnM li!CflYCK3Hlii8M 

npoToHa. l1HT8HCllBHOCT:& TaKofi UenoqJ<:~a rrepeXO.IlOB .IlOBOJI:&HO·B!lCORa· 

lii cocT~eT.IO- I5% Ha aRT aaxBaTa. CoBOKYIIHOCT:& aKcrrepliiMeHTa

JI:&HHX .Ila.HHHX no .fi.l(paM ( 2.1 - 1#- o6oJioqRJII rro.nTBepl!r,Il;aeT .aTOT 

BHBOll~ 
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Ilpe~cTaaneHHfl o B036~eHHH rzraHTCKoro pe30HaHca.n03BOnn

nn e~HHHM o6pa30M OITHCaTb mHpOKHH Kpyr BOTipOCOB, CBfl3aHHUX.C 

rror~omeHBeM MIDOHOB aTOMHHMB ~paMB. OrrncaHHR pa3H006pa3HHX rrpo

rreCCOB pacii{CTIJleH!.!R ~pa MIDOHaMB r~60KO 3aTpOHyJIH MHOrHe acrreK

TH·~epHOIT CTPYKTypu H MeXaHH3Ma_peaKITHfi, qTo IT03BO~H~O BCeCTO

poHHe rrpoBepHTD MHOrHe KOHUeiTUHH, ITO~OXeHHHe B_OCHOBY ITOCTpOeHHR 

Teopnn BaanMo~eficTBHfl MID?HOB c aTOMHHMH ~paMH. BHJTpeHHflfl He

rrpoTnBopeqnBoCTb BUBO~OB, B03MOXHOCTb OITHCaHHfl mHpOKO Kpyra 

flB~eHHll Ha o6mefi OCHOBe, pa3JMHOe COr~cHe C SKCrrepHMBHTOM -

BCe STO ~aeT OCHOBaHHe ITO~araTb, qTo KOHUennHfl 0 B036~eHHH 

rzraHTCKoro pe3oHaHca B npoueccax MID-aaxBaTa B~epx~a cypoByro 

rrpo~epKy H B HaCTOHmee BpeMH yxe CT~a TeM pa~OqHM MeXaHH3MOM, 

KOTOpUfi rrpHB~eKaeTCfl KaK ~fl aH~3a rro~qae~mLX HOBUX SKCrrep~

MBHTMDHUX ~aHHUX, TaK H ll~fl IT~aHHpOBaHHfl HOBUX HCC~B,Il;OBaHHft. 

8~eKTH HecnxpaHeHHfl qeTHOCTH B rrpoueccax MD-aaxBaTa c Bu-
f.t.J-.ti/ . 

. ~eTOM HeaTpOHOB paCCMOTpeHH B WeCTOfi r~aBe. 

BBHAY HapymeHHfl qeTHOCTH B ~6HX-B3aHMo,n;ellcTBHRX npn aa

xnaTe MIDOHOB rrpoTOHaMll rrpocTpaHCTBeHHoe pacrrpe.n;~eHne ncrrycKae-

MUX Hei!:TpOHOB B c~ae rr~pll30BaHHUX MIDOHOB 6y.n;eT aCRMMeTpzqHl~, 

rro,n;qHHflflCb 3aKOHY 

iv(En.,fJ)- i. + d(En..)/} ~c9, 
rne e BCTb yro~ Me~ HarrpaB~eHHBM B~eTa HefiTpOHa R Harrpaane

HHeM CITHHa MIDOHa, ~ - CTSTIBHD TIO~pH3arrHH MIDOHa Ha op6HT8 

B MOMeHT 3axBaTa; J(£,.) - KOSilxPHITHBHT aCHMMeTpHH yr~OBOrO pacn-

pe.n;~eHHfl. 

H3-3a cnenR<iJBKI'I MeaoaToMHux R MeaoMo~eKy~pHux npoueccoB, 

llpOTSKaiOmHX B BO)lOpO.JJ;HOit MHWSHIIl, B M830aTOM8 R M830MO~eKy~e 

I'· 

12 

Bo~opo.na MIDOH n~ocTbD .n;eno~lll30BaH n yr~oBoe-pacnpe.n;~eHne 

HefiTpOHOB H30TpOTIHO. ll~pH3auHfl MIDOHOB Ha K-op6HTe COXpaHReTCH 

y ~ep C ey~eBHM CTIHHOM. TeM CaMHM llJlll Ha6~.JJ;eHHfl·3~8KTa HeCO

XpaHSHI'Ifl qeTHOCTR npn TIOr~omeHHH ~OHOB npOTOHaMll B03HHKaeT.· 

HS06XO.JJ;RMOCTb HCTIO~b30BaHHfl B KaqecTBe MHWeim C~OXHUX·~ep. 

3axBaT MIDOHOB C~OXHHMH ~paMll.H,n;eT qepe3 B036~eHHe K~e

KTI'IBHUX COCTORHHii ~pa. Ecnn paCCMaTpRBaTb CHCTSMJ OT,Il;~bHHX, 

H30JIHpOBaHHUX pe30HaHCOB TipOMSXJTO:Horo ~pa, KOTOpue xapaKTe

pR3yiDTCfl Orrpe,n;e~eHHHMB 3HaqeHHRMH CTIHHa R qeTHOCTH,-TO MH He 

TIO~RM HI'IKaKOfi aCI'!MMSTpRH - aCHMMeTpHR yr~OBOrO pacnpe,n;e~eHHfl, 

o6y~OB~8HHafl HSCOXpaHeHHeM qeTHOCTR, SCTb qflCTO HHTePWepeHUH

OHHHa a~eKT BO~H pa3HQit qeTHOCTH. HHTSPWSPBHUHfl B03HHKaeT, 

ecnn HMeeT MeCTO nepeKpHBaHHe pe30HaHCOB paaHOfi qeTHOCTHo llpfl

MHe OTieHKR TIOKa3HBaiOT, qTo npH yqeTe nepeKpUBaHHfl pe30HaHCOB, 

,n;ei!:CTBHTBJI:OHO, B03HHKaeT aCRMMeTpHJI. ,llaxe · Ha He60~bill0M 3HepreTH

qecKOM HHTepBaJie OHa·c~:OHO OC~pyeT, MHOroKpaTHO H3M8Hflfl 

aHaK. Ycpe.n;HeHHe ee .n;~e no He6?~:omoMJ sHepreTHqecKOMY HHTepBa

~ npaKTHqeCKR CBO.JJ;RT ee Ha HBT • · 

llpR 3HeprHflX ~epH?H· CHCTeM~, npeBumaDII{HX 3HeprHD rnraHT

CKHX pe30HaHCOB, ·PO~b KO~SKTRBHUX 3~DBKTOB na,n;aeT ·R Ha nepBOe 

MecTo BucTynaDT npJIMUe npoueccu pacme~eHHfl R~pa. ~ lix orrnca

HHJI 06uqHo HCTI0~:03YSTCfl npz6~eHRe TIJIOCKHX Rnn HCKruKSHHUX. BO~ •. 

B aTOM ~ae ~nTy,n;a pacme~eHHR ~pa c· B~eToM HeitTpoHa BH

coKoit 3HeprHH paCC~TUBaeTCfl B paMKax OTITHqecKoro TIOTSHUHMa, 

OTIHCUBaiOmero HY~OH~~epHoe B3aRMO,Il;8HCTBHe B KOHeqHQM COCTORHHHo 

Onpe.n;~myro po~:o B rroHRMaHHH aHepreT:nqecKoll 3aBHCRMOCTH 

13 



acKMMeTpHR yr~oBoro pacrrpe~e~eHHR HefirpoHOB curp~ yqer nsaH~ 

MO~SHCTBHH B KOHS~HOM COCTORHHR /B~8T8BWero HSHTpOHa C ~pOM

OCTaTKOM/ O~HOBpeMSHHO C Y~STOM CKOpOCTHHX ~SHOB MIDOH -~OH

HOro B3aHM0~8HCTBRH. B BHCOKOaHepreTn~eCKOH O~aCTH KOa~eHT 

acRMMeTpHR, ~CL ~HOM ~efi aHeprHR B ~OCKOBO~HOBOM 

rrpn~eHHR, OCUH~pyer.npR BKniD~eBHR BSaHMO~efiCTBHH, ~TOR Ha-

6~~aeTCH EO BCeX no~e~HRX HSMepeHHHX. 

B~~Ha acKMMeTpHR R xapaKTep OCU~H CH~LHO SaBRCHT 

OT rrpe~no~o~eHHH 0' ~epHofi CTpyKType H 0 B~e BSaRMO~efiCTBHH 

y~eraromero HefirpoHa c n~pou-ocTaTKOM. n ~cceprannn nc~e~onan 
Tarutte ~aH ~ByxHyMOHHOH CRCTeMll, r~e He BOSHRKaiDT Heonpe~e-

. . 
~eHHOCTR, CBH3aHHHe C BH60pOM BSaHMO~efiCTBHH B KOHe~HOM COCTOH-

HHR. ITonyqeHHHe npn aToM peay~LTaru no~HOCTbD no~rnep~aror nee 

. BHBO~H, C~e~aHHHe Ha OCHOBe HC~e~OBaHHH acHMMeTpHH HeHTpOHOB 

npn SaxBaTe MIDOHOB ~O~HMH aTOMHHMR ~paMH,/23,24/, 

B SaKRDQeHHH ~CCepTannn. llpHBe~eHa KpaTKaH CBO~ OCHOBHHX 

no~yqeHHHX pesy~LTaTOB. 

llpone~eHHue B ~ccepraunn nc~e~oBaHHH 6aanpyiDTCH Ha reo

pnn napnn~LHHX nepexonoB, OCHOBaHHOfi Ha MY~LTRITO~LHOM pas~oxe

HHH ~TY~H nepexona. 0cHOBHHe MOMeHTH TeOpHR npHBOnHTCH B 

llpHROli:SHHH, TaM lie ~aHO OKOHQaTeRLHOe BHpaXSHlle ~nn llaT·

PHITH ~OTHOCTH CITHHOBHX COCTOHHRH KOHe~HOH ~epHofi CHCTeMll, Ha 

OCHOBe KOTOpofi n~eHH BCe BHpaEeHHH ~ xapaKTepHCTHK rraprrH
~LHHX nepexonon • 

{ ~ 1 

/. 
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Pesy~LTaru, nome~e B ~ccepTauRID, ·n~o~eHu na IY n Y 

BcecorosHHX KonwepeHITHHX no ~sHKe a~eMenrapHHX ~acrnn B r. Yx

ropone n I963 n I964 ro~ax, na XIX BcecorosHoM conemaHRR no ~ep

non cneKTpocKonnn n reopHR aToMHoro ~pa B r. Epenane B I969 r., 

Ha III M~apo~Hofi KonwepeHunn no WRSHKe BUCOKHX aHeprRfi n 

crpyKType ~pa B HLID - tiopKe B I969 r., na IY Mex,JtyHapO,JtHoll 

KOHWepeHURE no ~SHKe BHCOKHX aneprRfi H CTpyKrype Hnpa B r •. nyd

He· B I97I r., Ha Me~apo~Hofi Ko~wepenunn no npo6~eMaM a~eK

TpoHHoro saxBaTa B BeHrpnn B I968 r., na Me~Hapo~HHX KoHwe

peHUHHX no ·~oHyMOHHUM CRCTeMaM B r. Jioc - A~lKe~ece, CI!lA, B 

I972 r. R B Kne6eKe, Kanana, B I974 r., na I BcecorosHon KoHwe

peHURE 110 JI.nepHUM pearurnJ!M npR BHCOKHX aHeprRHX B r. T6~CH B. 

I9?2 r., ·na II CeuHHape no a~eKTpoMal'HUTHUM BsaRMonefic~m~HM 

~ep npn M~HX n cpenHRX aHeprnRX B r. MoeRBe B I972 r. 

Ha OCHOBe llO~eHHHX B ~HCCepTanRR pesy~LTaTOB npO~TaHU 

n~ ~eKUP!fi B Jia6oparopnR H.nepHux npo6~eM OHHM, Ha anMHHX mKo

~ax JIHH~ no TP!snKe aroMHoro ~pa n a~eMeHrapHHX ~a~rnu B rrepn~~ 
1969 - I973 ro~oB, Ha WKO~e no npo6~eMaM reopnn a~eMeHrapHHX 

' . " . . - ,_',, 

~aCTilll B KnnpHKy, .. 3cTOHM, B 1965 .r. n. ony6JrnKOBaHu ~paogu 

B JKYPH~ax "<l>HaHKa a~eMSHTapHUX ~aCTilll H aTOMHOr.O JUJ;pa" j3l11Jij 
' • I • • • • "·, •• 

n "06sopu no aroMHofi ~Hepr.HH", BeHa, .MArAT3.· 

Pesy~LTaTH HCC~e~OBaHHfi, BOIDS.I(lliRe B ~ccepTaiTHIO, ony6JrnKO
BaHU B c~e~yiDmHX pa6orax. 

' 
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