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1977 ro.zta 
aa sace.ztaBD QleuuBsJtpoBaBaoro yqeaoro oo:aeTa ~ Jlalklpa
Topn Teope'l'l'llecKOI ciJISIIKII 0d7oe.ztBB8RHOl'O IHC'l'Jt'lyTa J!.lt8pm!X 

ICCJle.JtO:aaad, r.J{ydaa, Mocxo:acxol oiSJ!acTH. 

C .JtBDcepraua:et Momto osBaKOMI:'l':&CJI B dHMHOTexe OHHH. 

fqeHYI Cexpe'l'&p:& COBe'l'& 
K&RJliOt&'l' ciJI31Ko-MaTeMaTH.:r8CKHX HayK 

B.H.I1P.ABJIF.:B 

O.JtHoA HS rutTyan:&HYX sa.ztatJ B asyqeHHH CTPYKTYIJH 

pa J!Bn.I!8TCR aHaJI.HS pa3JIH1:1HYX KOJIJI8KTHBHHX CTeneHeft Cl 

CJI8IJ;OBaHHe 3JieMeHTapHllX MOlt rutepHllX BOS~yx,n;eHd. B IIc 

Bpe~R pe3KO B03pOC HHTepec K HSyqeHKD BUCOKOJiezBmHX I 

COCTMHHft, B TOM 'JilCJI8 TaR Ha31iBae~X ri!I'aHTCKHX p831 

<IJeHOM8HOJIOrHtleCKHX KOJIJI8KTHBHllX MO,It8MX 3TI4M peSOHaHI 

BeTCTBylrll', HanpHMep, KOJie~aHIDl rutepHoft noBepXHOCTH pi 

THnOJI:&HOCTeft. KoJIJieKTHBHll8 COCTMHHII MOryT ~HTL CBJ!Si 

CTeneHRMI! CBOOO.In:l, BKJID'Ja.IallHMH HSMeHeHJm emma H HSO~ 
CllHHa. 061itJHO npH STOM paCCMaTpHBa.IOT BOS!Sy~eHIDI C R: 

0 

'{; =0 (HSOCKaMpHYe BOS~yliU(eHHll) HJIJI! '{;'=I (HSOBeKTt 

,~teHHll) H npoeKD;aeA HSOTOllH'JOOKOrO CnHHa m.- =0. 3TH B' 

HaxO.!tJ!TCJ! B TOM xe R,Itpe, 'ITO H OCHOBHOe COCTORHHe, Hi 

CTpoHTCR .!taHHOe BOS!Syllt,lteHHe. 0.JtHa:KO MOXHO paCCMaTpl'!: 

M8HTapHYe MO.IJ;li C npoeKD;I!eft HSOTOllH.:reCP:OrO CnHHa m._ =: 
~Jlll(8Him llOCTpoeHli Ha OCHOBHOM COCTMHHH, KOTOpOe JIB 

RHI!8M COC8,ItHero R,~tPa. ffil!pOKO H3B8CTHliMZ: npHMepaMH TS: 

Hd RBJIRI!Jl'CJ! HSO~apH<JeCKHe aHaJIOrOBlie COCTMHHll H ra: 

CKI'!:A peSOHaHC • 

C TO<JKH speHIDI ~mxpocKonH<JecKoro no.JtXo.zta aTH p 

Ml!Jl'CR KOJIJI8KTHBHliMI! tJaCTH.:rHQ-.n;lipotJHliMH BOS!SyliU(eHHl!M 

pe,~teJieHHliM MOM8HTOM Z: '18THOCT:h!l, 11:30TOllH'J8CKHM CllHHO 

UReA. TBTI rHraHTCKoro peSOHaHCa onpe,~teMSTCR 3THMH K 

'IHCJla:MH. B HacT~eft .!tHCCepTQUHH HCCJ18~TCR CBOACTB 

B036yliU(eHHft, a JI!M8HHO - )UillOJihHliX, aHaJIOrOBI:lX Jil[ ra:MOB 

.UaccepTSUIDl cocToHT as tJeTHpex rnaB. 

llepBaR rna:aa HOCHT 0~30pHliA xapaKTep. B HeA H 

Bp8M8HHOe COCTORHHe TeOpHH .JtHnOJILHliX, aHaJIOrOWX H r 
pOBCKHX pe30HaHCOB. 

Bo BTopoA rnaBe n;accepTSUHH KpaTP:o ~rsnaraeTcR 

llOCTpoeHIDI aqxpeKTHBHYX cenapa6eJI:&HliX CM,BOCCTaHaBJIJil 

UHOHHJD HHBapJilaHTHOCTL O.IlHO'JQCTH.:rHOrO raMMLTOHJilaH8 

Hlie CWI!i ,BOCC}~aBJIImaXIIIHe TpaHCJIJ!UHOHHYil mma.pHaHTH 

miiYTCR B BH.!te' 2/: 
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0.IUIO~ ~3 a.KTyaJI:LHH'X aa,naq B R3YIJBHRR CTpyKTYpl:l aTOMHOrO JI.D;

pa HBnHBTCH aHaJlr.IS pa3R~EHX RORRBRTKBHHX CTeneHeft CB060~ ~ ~C
MeiJ;OBaH~e MeMemap~mx r.:o.n: a,n;ep~mx. noa6yx,n:emnt. B nocJie.IUiee 

BpeMH pe3KO B03pOC ~Tepee It H3Y'IBHHil JillCOKOJieEamRX KORReKTRBHHX 

COeTOHHllil,. B TOM IJRCJ!e Ta.K Ha3!iBae!v11X rRraHTCKIIX peSOHaHeOB. B 
~~01\leHOJIOrr.I'leeKRX KORRBKTimHHX MO,ItBJIHX ST~M pe3C>HaHC81A COOT

BeTCTBYlOT, HanpHMep, KORe6aHM SJ,ItepHOi! ·noBepXHOCTR paaJiit'JiruX Nr]JI'h

Tr.ITIOJI:LHOCTeit. KoRReKTRBaSe cocTOHHM M~ryT 6aT:L c:BR:aaHH- Taue · e·o · 

CTeneHfiM!ti CB06~.IJ;H. ':BKJiD'laJaitviMH "r.IaM"imeHM en~~-~ r.ISOTOTIRIJOOKOro 

cn~a. 06HIJHO ripR aTOM paCC~BTpr.IBaJOT B036y~eHRR C r.I30CnRHOM 

CC=O (naocttaJlllpHHe Boa6yl!U(eHM)· MR 't"=t (r.ISoBeitTopHHe Boa6yx

,n;eHI'Dl) ~ npoe~r.Ieft r.ISOTon~ecttoro en~~ m.- =0. aTr.I no:3'6yJim;eHI'Dl ' 

HaxO,ItitTCH B TOM lite SJ,Itpe, 'ITO ~ OCHOBHOe COCTOHHRe, Ha ItOTOpOM 

CTpO!tiTCH ,ItaHHOe B036yl!U(eHRe. O,ItHa.KO MOlltHO paCeiV'aTpr.IBaT:L aJie

MeHTapHHe Mo~ c npoe~Rei! aaoTonr.I~Jecxoro: enRHa m,; =±I~ STa nos~ 
6yl!U(eHM nocTpo_eHH Ha ocHOBHOM. cocToRH~, ·KoTopoe siBJJHeTca cocTo

HHRBM· coce,ItHero SJ,Itpa. IllRpOKO K3BeCTHHMI'I npHMepaMR ~a.KRX •·Bos6y~e-'. 
Hd HBJIHJOTCH R306apr.I'leCitl'le aHaJIOrOJille eocTOHHM ~I raMOB-TeRRepoB-. 

Citd pe30HaHC • 

. . C TOIJKI'I speHI'Dl.MP!RpOCKOTI~eCROrO;nO.ItX!).rta ST"f pe~O,aHC!i HB-·_, 

J!HlOTCH RORRBRTRBHHMH 'laCTlryHQ-,ItlipO'lHHMH B036yx,n:e~RID(IW I_ C on- . 

pe,n;eJieHHHM. MOMBHTOM R IJBTHOCT:biO; )!30TOnr.I'leCRHM CTIRHOM R ero npoe~

~Reil. TRn rRraHTCRoro pesoHaHca onpe.n:eMeTca aTHMR ltBaHT~mMR. 
_'IHCJiaM~ •. B HaCTOHI!leit .Iti'ICgepT~RI'I RCCRB.ItYJJTCH CBO:ItCTBa-Tpe~ .TRTIOB 

Bos6yJim;eHI'Iii,a l'!MeHHO :- .ItllnoJII>HUX, WiaJiorowx Iii ra.MoB-TeJinepoBCRKX. -

JtHceep'l'~M COCTO!tiT 1!3 . .IJBT!ipeX rJiaBo · . 

IIepBaa rRana HOCHT o6sopHHit xapaxTep. B Heft. HsJiaraeTca -co-,. 

BpBMBHHOB COeTOHHHe Teopmt ,ItRnOJI:LHHX, aHaJIOrOlillX H rruilO;B-T.eJIJIB-

pOBCKRX peSOHaHCOB. , • • 

Bo BTopoft r.irane n;RCcepT~RH ItpaTKO asJiaraeTca {§ I) ~MeTO.It 
TIOCTpoeHWI aqxpeKTRBHHX cen~patseJlbHHX CM,BOCCTaHaBJIRBa:miwe, TpaHCJIH.;. 

~HOHHYIO !tiHBap~HOCTl> O,ItHOIJaCTHIJHOro raMRJibTOHHaHa 8f. • · S@ieKTiiiB

HHe CI'IJili ,BOCC7gllaBJIRBaJallHB TpaHC~HOHHyD !tiHBapRaHTHOCTl> 

BIIIYTCH B B~e' 2/: . 
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h = z; r HbPJ+[HuPJ. (I) 

r,I:~e BeJ,UI'Imia )( onpe,I:~eJLCieTCII R3 YCJIOBWi, 'IT06!l UOJIH!lit H!JIIIYJU.C 

CRCT8M,l f KOMMyTRpOBaJI. C raMRJil>TOHRaHOM 1-ft+h B npR6mmeHRR 
MeTO,I:~a .cJiy'laitHOit cpa3!l (C~). 'IIpK 3TOM UOJIY'IRM -

. 1· - . -o = 3 <OI[ R[Hf ~fJ]Io>, (2) 

r,n;e/0} -OCHOBHOe COCTO.fiHJle TI!Ua COCTO.f!Hllit no XapTpv.-.J?oKy. 3<PciJeK

TI!BHUe cnnu h cyqecrnenuo :iaBl:C.HT OT · wopmi noTenunana. }3 cnyt~ae. oc

UKJIJLCITOpHoro. OOT8HUI!aJia aqxpeKTHBH!le ClfJI!l. (I) TO'IHO BOCCTaHaBJiHBa

llT ~paHqJI.fiUROHHY!O miBapKaHTHOCT:& 1 KOMneHCifPYII' UOT8HURaJI JIOKaJIR

SaQlfR ueHTpa Mace, HeSIBHo co~e~i'IttCSI B Ht · •. BeJimRHa 't RMeeT 

CM!lCJI napaMeTpa )leCTKOCTR UOTe,Rra JIOKaJIR3aQHl'I UoMo H B CJIY'Iae 

OCU~TOpHoro. noTeHUI'IaJia paBHa 3 · · · - . .. 

't = M O;u:>.,)\ (3) 

r.r~e M - Mace a CRCTeM!l t CVo - OCUWI.IlJlTOpHa.R: lfaQTOTa. HocJie,l:IOBa

H~ BqxpeKTOB TpaHCJLCIQl'IOl!HO!/~apRaHTHOCTR B OKTYUOJ!:&~X B036y.llt- , 
.r~emm:x .I:~$pMKpOBaHH!lX mteP' 4 -llORa3aJil'I, 'ITO OHI'I 1IllJlfi!OTC1I 3a.MeTH!l

MR Ra.It :B :iHeprliliX, Tax R BepOSITHOCTIIX ~ -nepexo.r~oB; PasiimRe B 

eHeprim:x_ Hmita.AmHx r. B036yJQ:teHd- MOltHO ROMneHClfPOBaT:&. nepel!opMR':" 

pOBROit. (yMeHl>llleHReM Ha· 4-5%) CMOBOro napaMeTpa ORTynomi.tmx· B3aH

MO~e!CTBdi.O,l:IHaKO sHat~eHHff B(EI) R B(E3) npH aTOM SaMeTHO pa3nn~ 
t~aiOTca~ CpaBHRTeJI:&tme xapaxirepRCTRRR ~BYX HloouwliiX · no' aHeprHR :Boa-

6yi.rteHidl,Btmic.11eim&e c yt~eToM It 6es yt~eia TprutcJLCIUHOHHo! illllia- · 
· pRaHTHocTR~npRBe.ztetm 'B TaiSJI. I. · '' · · 

• CJle,I:~YeT OTM8THT:& 6oJil,mHe 3HatreHWI B(EI) 1 npe,I:~CKa31lBaeM!le 
TeOpl'Ieit .riM. 1iHSROJremutHX . r BOS ISy.l!,Iteim!. 0 SHeprae! c.j ~ 0. 5'. MaD; . 
B a.RTRHJmaX BospacTaHHe B(EI) ·CYJlleCTBeHHo cMsa.Hci c wiJloif :mep

raeit r BOSdy~eHWi. Ilpe,l:ICTa.BJLCieTCII HHTepeCHHM npoBepWr:& 3TO 

npe~Clta,SaHae TeOJlHR 3RcnepRMeHTmH0 1 HanpRMep, B peaxuliliX 0 TII
.llteJI!lMl'I · HOHaMR. 

· · ITpRMembt TpaHc~'oHHo-HHBapmutTeyiO MO~eJI:& .r~JLCI Rsyt~eHHff 
rlU'aHTOROro~p,~SOHaf!Ca 5 , Y.I:IMOOl> C UOMOri!:&!O e,I:~miCTBersoro CMO~Oro 
napaMeTpa R30BeRTOptmx B3aRMO,I:~e!cTBd ( 'Y-J. =300" r 5 3 IJ3B"<.Pl.C2) 
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Ta6JI!!Ja I. 

Cp8BHII'riW>HHe :tapaxTepiiCTB!t• B030~ead c k" a(]"' B MOJIOJUIX 
c. )"JeTOM. B, tSe3 .f1f8T8 'fpa.HC.JVII:tBORHOI IHBBpiUUITHOC'J'B (B nocAe.ItHeM 
C~ae liCe BeJJ.IABliLI 0Tir'!8'18HH TMIILtOI) • 

liJi,o "'" 6CE'3) BC<Jl w....· 8<i3l f>(Ef) 
ROB OJtH.e.zt. OJtH.e.zt. 1<3B O.ltH.e.It. OztH.e.zt. 

226R 253 8,45 0,64 253 9,62 0,87 "< 

C( !855 0,06 Icr' !857 0,06 Icr' 

226Th 23! 10,73 0,81 231 12,66 I,I 
1980 la-3 Ia-' I98I Ia-3 Icr' 

22aTh 328 5,25 0,47 328 6,22 oi~ I759 O,IO 0,09 I755 • O,I3 

230Th 508 3,56 0,27 500 4,12 0,38 
1850 0,20 Icr-3 I847 0,24 lcr-3 

.232Th 713 2,96. 0,20 ,, ,7!3 _,3,35,cr 0,32 .,_ ,.,_., 
·-~'c .. -~:~~c ;::.:.;·· I876 O,OI. lcr-3 •. I877 0,01 ' . lcr-3 ' .. ' 

2321T 563 2,92 oi~ 563 ;3,39 0,36 
I62I -o,n I8I4 0,10 Icr-2 . ~' 

234 786 2,57 0,20 786 2,87 0,3I 
·. TJ 'I817 O,OI Icr' IBIS 0,01 Ia-' 

OllHCaTl> Ra.It :~!HeprHR EI-pe30HaHCa, Ta.It R HHTerpam.tme Ce'IeHWi C . 
pa3JIR'IH!lM 3HepreT!f'I8CKRM BeCOM 

( n · 16''iT;)' '\ .· n+L + -) · 
(),"" JE ()CE) dE = 91il? L. Wv 8(£1, Q.-_L 'J/ (4) 

"' . 'll . 

. ·~-

B ot~eHI> ml!pOROM HHTepBaJie Maccowx·t~Rce.11 70 ~A,~ 2oa; Ha plic.I 

noxasatm ·BI:l'IRCJieHirue HHTerpaJII>H!le cetreHWi 0:1 11 -<I2. • CJie.eyeT 

OTMeTHTl> CM~iiyri 3aBl'ICHMOCT:& STHX COCTMHHit OT H30BeKTOpHhiX OM •. 

Xopowee OOrJiacRe c. SKCnepRMeHTaJU.HilMlf .ItaHH!lMR CBmteTeJil>CTBy~T 

B noJI:&s~<P~~-~~?;-o.,!I~~~.,~;T~o.n~,,.~~-:t~~!:~lifi ~B~emm u~.M. ,R _lfCno,m.::-
soBaHWi npOCTOrO BJma R30B8RTOpH!lX OM. , , . _ ; 

~zdRt~eCKM ~Ha'lliMOCTl> napaMeTpa zeCTROCTlf ({. --.onpe,I:~eJLCieTCSI -.• ·" 
• • •• ·,··.·. •· • '. ·' , ...<. 

TeM, 'ITO O .. ero llOMOri!:&JJ MOlltHO_ ,I:~aT:& MaRpoCKOlllf'I8CRJ!OOU8HRY HyJieBI:lX 
.ItHllOJI:&HilX ROJie6!uiH! u.M. B CRCTeMe 'HeiDmapliaHTHOrO wyyua: . -_ 

· nWR = Jo/mA . (5) 
• .. ' 

PacqeTH iioKasainl, 'ITO aTa BeJIIFIRHa .riM rioT~Hil~ CaRCOHa-By.nca 

UpoiiBJLCieT S~eTHYJO R30TOllR'IeCKyiO 3~HCHMOCTl> R CpaBHHTCJI:&HO 

3 



CJia£5yiO 38BHCHMOCTl> OT !MlCCOBOrO 'lHCJia. ~II311'leCRH 3TO CB!I3aHO C 

pOCTOit. XeCTKOCTir RO!Ie'lHOro ITOTe~UaJia CaRCOI!a-By~ca. C yBeJIHtJeml

eM ;accoBoro tJHcJia. B CBOIO o-qepe.~I>, aTo Be~eT R 6oJiee cJia£5oif, tJeM 

. r 1 3• sami:cm.IOCTll: :meprnn rl!a.RCHNryMa EI-pe30HaHCa B npe,n;JIOXeHHOlJ 

MO,J:{eJIU, 'ITO COrJiacyeTCJI C 3RCnepliMeHT8Jll>Hll!.lll .~aHHil!AH. 0TMeTHM, 

'ITO ITpH llCIIOJll>30BaJIHH TpaHCJUil{HOHHO lffiBapHaHTHO!J M~~eJIH ".rtYXOBOe" 

COCTOJIHHe, COOTBeTCTBJIOO!ee .~BlDKeHHIO U.M., BUI(eJllleTCJI 8BTOr.!aTH-
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tJeCKH. llpi'I BHKJIIO'IeHHI'I KHHeMaTK'IeCRHX KOppeJIJIUH~ (3TO COOTBeTCTBY~ 
eT HeTpaHCJIJIUHOHHQ-HHBapHaHTHOH MO.IJ;eJIH) Bee r COCTOJiiiHJI £5y~T· 
CO~epxaTb IIpi'IMeClf eyXOBOrO COCTOJIHHJI. PactJeTH IIOK83aJIH, 'ITO ,ey
XOBOe COCTOJIIUfe pacrrpe~eJieHO IIO MHOrHM COCTOHHHSIM,. HO MaRCHMYM 

npHMecefi CO~epJKHTCJl B COCTOJIHHJIX · C :meprHefi IIOpJI.I:(Ka OCUMJlliTOp

HOrO HHTepBaJia Me~ o6oJIO'IKaMH. CocTOHHHJI EI-pesoHaHca co~ep

EaT OtJeHJ> He6oJIJ>WHe !IpHMSCH ~XOBOrO COCTOJIHM. 

B § 4 BTOpOH rJiaBH UCCJie,n;yJOTCH Si{xlleKTH HapymeHHJI.raJiwteeilolJ 

lffiBapi'IaHTHOCTH napl!llX BSlJirjO~eHCTBliH B ceqemm .~HITOJll>HOro cpoTo-. 

IIOrJIOllleHlm • Kax I'ISBeCTHo' 6 , HCIIOJrl>SOBaHHe. ,napl!llX B38HMO.n;eil:CTBliH 

c HapymeHHoii cHMMeTpue~ npHBO~HT K sruAeTHilM si{xlleKTaM B-ce'IeHHJIX· 

~HITOJII>Horo cpoTonorJIOllleHHH. Hcxo~ HS runoTesu raJI.MeeBoil: lffiBa

pHaHTHOCTH rrapl!llX BSaHMO~efiCTBll:li ,MOlKHO BOCCTaHOBl!Tb t!aCTb 3Tl!X 

BSai'IMO~e~TBHH C tiDMeHTOM li qeTHOCTl>IO r J()es HapymeHHJI.CBOHCTB. 

napl!llX KoppeJUil{H~ B OCHOBHOM COCTOJIHI'IH)/7 • llpll STOM He npHBJieKaiOT

CJI HliKaRlle H9BUe napaMeTpu. YtJeT STHX BSaHMo.n;eil:CTBHll IIOSBOJIJieT · 

coxpaHHTI> KJiaccHqec:KHJJ npe~eJI liHTerpaJII>Horo ceqeHHJI v;; .• lloKasa

H01 'ITO, ecJIR BKJIJO'IHTb B KI'IHeMaTH'IeCKYIO SHeprll10 tJaCTl> CT8THCTH

qecKoro naj;moro noM, napymaJaeyiO raJiwteeBy HHBapHaHTHOCTJ:,, TO 

KBa3l!tJ6CTl!l.la.M B COCTOJIHI'IH ERI!I MOl!tHO IIpHITHCaTI> S<MJeRTHBHyiO Macey . 

r.n;e 

I 

i J. [ . /.J'iT m '\" p, ] -;;:;; = rn- i + T n'A L Jf , 
~=rt,p 

. ,z. t'O E 
A = .1tt ) _____n:_ ( j'JJ "7 'i. II j) 

J:f: 3 L E· . E;· "' I • 

J·i' • 

3~ec:r, Ejj' =E;•E;•, Ej::/.1~ +tjc, 

noqacTH'IHHe sHeprnH H ~~ - sHepreTH'IecKaJI ~eJI:r:.. 

(6) 

r~e £~· - o~-

llo.n;qepKHeM, 'qTQ Si{xlleKTliBHaJI Macca y KBaSH'IaCTHU. He JIBJIJI

eTCJI ~KSH'IecKo!, a rrOJlBJ1JleTCJI·Ton:r:.Ro B pesyJll>TaTe HapymeHHJI 

raJiwteeBOft HHBapHaHTHOCTH IIapl!llX BSaHMO.JteiiCTBifii. 

· llpK yqeTe · He~HarOHaJibHilX napHI:IX BSaHMO.~efiCTBltii C MOMeHTOM 

H qeTHOCTAD r- KBa3ll'I8CT~ 6y~T HMeTJ> HOpMaJil>HYIO MaCey. B 

rrpK£5JlluteHHK MeTon;a ~ TaRI'Ie BSaHMO.~eil:CTBHJI liMeiOT B~: · ·:-· 

•l. . .-

ha .. =- /.P.. L [ H4~, 't;:]+ [ H4-c·, '!:J' .. ~ 
. ~ f"=·• 

(7) 

r.n;e H... .. npen:cTaBJIJieT co6oii cTaTaqecKoe napnoe noJie 
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. Ll"'·[ r+ r]· ")" 10 
j ..... .. H4"'=-r ,t: + ,"[ i ~"" L (-i) aJ~,.,. aJ."'. (8) 

l{oopnnnaTHrui <f!yHKIJ;IDI . '£: onpe.neJieHa cJie.eyiOOIUl;, oclpasmr:: 

cr- :_ A .l . 
1 ... - L Zt< :14<-(B,.,'f,). 

ll='. 

(9) 

lilOJ¥.!0 TaJOKe OliUUJ:aTD, 'ITO, I<aK .II B CJIY'lae, OciCY.lJUt8BUI8MC.II B paclo

Tef 
8/ 1 B3ali!MO.ztefiCTBIDI h4 , llpH:BeizyT K llMBJl8HIDO HIDKe llOpora 

.llBYXKDD3H'l8CTU'UI!:lX B03clyll\ll;el!llll HOBOH B8TBH r KOrepeTH!:lX !flJIYKTya

l(liiH cnapH:BaniDI. 

TpeTI.SI rJiaBa ,l(I1CC8pTal(IUI IIOCB.Ill!leHa BOCCTaHOBJ18HIDO li3D

TOIUI'I8CKOU li!IBapnaHTI!OCTH cpeztllero IIOJlll HO M8TOnJ, llp8,D;Jl0lit8HHOMY 

n paclo~/2/, n nccne.n;onamno xnpaKTepncTHK nsoclapananorolllix coc

TORH11U (HACf n neKoTop!:lX ci{lepnqecKIIX Sil(pax. Ocnonnoe .n:ocTOHHCTBO 

.ll;aiiHOrO ti.8TO.D;a BOCCT8HOBJ18HIUI Clt:.!M8Tpltll 38KJIIOtraeTC.II B TOM, 'ITO 

S<IifllmTH:BHI:le CI1Jll:l He COD;8plit8.T IlpOH3BOJll>Hl:lX napaM8TIJOB li Oilp8D;8Jlll

!OTCil ncKJIJO<mTeJII>Ho xapaKTepncTHKm.m cpe.n:rrero noJlll79/. IloKasano; 

'!To nsoTorrntrecKaii nnnapnanrnocT:o cpen;nero IInepnoro noTeHl(nana npe.n;

nonaraeT cymecrnonanne cooTBeTcTByiW\ero neiiTpon-rrpoTonnoro sapH

~oBo-o6Meuuoro OCTaTO'IHOro B3aiiMO~eiCTBI1Jl.ll 3TOM CJiy'!ae B8JIH411Ha 

){ 1 RB.ll.lllUitaRC.II r.rmtpOCICOllWI8CKOH c.lepOfi H8llHBapHaHTI!OC1TH OCHOBHQ

ro cocTo.IIHIDI, rrpencTaBJllleT cot1ott aneprmo cm.IMeTpnn n Macconoii 

<'{Jop;v.yJie Bannserutepa 

(J = (I [ c [HI -\{, T 111 I = 

= L(j.u.p [d.ldr>) (t;,.-f,J -U.II /klti,.)]<n,~-n,) -~-A (t~.Z)~ (IO) 

rne d.iljr>) - l1HTerpaJ!I1 nepeKp!:lT111! HetiTpOH-:-IIPOTO!IllllX BOJIIIOB!lX 

ciJYHKUllil, Vc - KyJiononcrmil rroTemura.n, Ei,- - onnotracTW1Hl:le 

3Hepri!II 1 (j.lll~/IJ~) - r.ra.Tplil'!ffi.Je 3J18M8HThl KyJIOI!OBCKOrO IIOTeH-

l(liaJia i.:e)i\ey HeiiTpon-npOTOHH!:li>il-1 COCTOIIHIDIMII 1 nj - _'IIICJia 38IIOJIHe-

IIIIR yponnefi. Ha plic.2 rroKasmru snatreHIDI ;.. , B!l'I>ICJieHH!:le no 

ciJop!!.yJie (IO), .ll;Jlll H8ItoTOpb!X H30TOIIOB. 0TitJIOH8III18 31I8'!8Hilit ).. OT 

. ciJeHOMeJioJior!ItrecKoro 3l!a'!eHIDI napaMeTpa Ccu.u. =50 'JJaB HeBeJI>IKo 

6 

I 
. ~ 

,. 

! 
I 

1 
I~ 

I 

; 

I 

A \l 

.I{Jlll BC8X paCCMOTp8HH!:lX Siztep •. ,Ua.nee llOK83!lBaeTCJI 1 '!To·np>~: IIOCTOIIII-

HOM KyJIOHOBCKOM liOT8Hl(IIa1!8 1J. =Con:,t- COCTO.IIH>Ie C :meprnett B03-

clyJK.It8HIDI WD= 1{ ociJIEU88T BC8Ml1 CBO~CTBaMHl1AC II ·rrctrepil!lnaeT · 

llOJIHOCT:biO rrpa.BMO CYNIM .IJ;Jlll j3 -rrepexo:n:a. l{or.n:a ll =f. con~ lo I 

KyJIO!IOBCK08 IIOJ18 HapymaeT H30TOi'I>l:'JeCKYIO CI1MM8TpiiiO CI1CT8l•l1 II c:,:e

IDH:BaeT COCTOmiiDI C pa3ffi.JMII H30TOII>l:'J8CK>l:MH .CUIIHaU.>Io 'Enaro.n:apn aTo

MY CTaHOB.IIT.CJl B03MOlitHUMH sanpemenH!:le .no H30CIIIDIY )3 -rrepeXO.IJ;bl ·Ha 

.ztpyrlle. COCTOill!Mo PactreT!:l IIOK838Jlli 1 ' 'ITO .llpHM8C:b aHaJIOrOBOrO COC

TO.IIH~ B rrepBOM B03cly.lJUteHHOM o+_:,COCTO.IIHIIH B He'leTHD-HetreTiillX Slit- . 

pax (TaK JiasuBaeMoM anTnaHaJioron~M) onpe.n:eJllleTcn MaTpHtrHlll•I :JJie-

f..,N,J 

54~ 
52 Zn 

so 
+8 

¥6 

61, 66 

;,;.. 

. Sn Te 
:,_._._..;.-:.-

. ;~.. ; 

Nd Pb 

,';_ ··_:1..···· 

68 ·
1 116 tla. 120 /zz Itt, /z6 /Zi' '"" 1+6 J1i .206 · zoa zto ,_., 

.... : .. A ... 

J'l.IC. 2~- " 
. ;jHatJ8HHJ! . .i\.. ,l{JIJ! 118KOTOpUX H30TOllOB •. 

·'' 

MeHror/101 P -nepexo.n:a ua HIIX ~. ~eJIRtriiH!l aTIIX. rrp>J:Meceii oqeH:o 

1.18.Jll1 (-Io-3): B!J'IRCJI81IH!:l8 3H8priiR RyJIOHOBCKOro Cl(Blira XOpomo 

COrJIIl.CY!OTCJ! C 3KCil8pHM811TaJibHhlMl1 ,llaHHinAl1. 
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D 'leTBeOTofi rJraBe .rurccepTa.Qlll! paccMaTpl!BaeTcH Ml!Kpocxorm

qecKoe ormcamre ra:.~o:s-TeJIJieponcKHX nos6ylK,ltemtii Ha ociione o6oJio

'le'lHoli MoneJIII co cnapl!Ba.Hl!eM II sapllnonO-o6MeHHI:lMII ocTaTotJHI:lMn 

c:r.naMn B c<lJepHtJeCKHX _II _J{ecpopMI!pOBa.miHx H.~ax. CMoBoli napaMeTp 

rar.~o:s-TeJl.liepoBcKoro nsaiiMo.neitCTBM no.n6l!paJICH TaK, 'lTotlu xopomo 

onl!caT:r:. :mcnepl!MeHTM:&HI:le sHatJeHW! tg{H) paspemeHHI:lX J3 -n~ 
peXOl{OB Me}]Uzy Hl!SitOJie.l!taiiiiiMll COCTOHHW!IIlll B HetJeTHI:lX H.~. 0TMe

Tllll'l0 'ITO B 3TOfi rJiaBe aBTOp He CTaBIIJI sa.n;aqy l!CCJie,J{OBUT:& CBOJiCTBa 

ra.MoB-TennepoB CKoro /esoHaHca, TaKoe l!CcJie.n;onrume npono.n;Moc:r:. 

IIIHOrmUr aBTOpart./!I • 0CHOBIIOfl rumeHT Cl{eJiai! Ha HCCJie.nOBaHl!l! 

c:rJioBoli cPYIIKltini jJ -pacna.na B o6JiacTl! aHeprmt, r.zte · l! aosuo:m:Ho 

sKcnepnMeHTaJI:r:.Hoe nonyqeHne HH~opMann:r npn nccne~oBaHHH sanas.ztu

naiOOteif rrpOTOHHOfl aKTIIBHOCTII. KaK' ll:3BeCTH0 1 .B CJiytJae l!SOTOITOB 0 

Z < -N B .n;HarraSOH 3Hepr:rli, COOTBeTCTBYIOOIHX ClleKXpy sanaS,Iij.IBaJO-

IllliX IIpOTOHOB 1 nona,naeT TOJI:&KO '!XBOCT" Kpl!BOft rHraHTCKOrO raMOB

TeJIJICpOBCKOrO peSOHaHCUo 

HeMOHOTOHHOCTH B XO.n;e Cl!JIOBOH cPYIIKI.tliH CBfiSaHI:l C DpOCTUMII 

cTpyKTypa.MII, 6JiaronpW!TCTBY.IOOir: .P -pacna.n;y. PaC"JeTH co c<lJepn

qecKII CIDtMeTpl!qHl:IM 6aSHCOrll2 TIOKa38Jlll 1 'ITO Cl!JIOmle cPYHKUllll 

p -pacna.n;a HMeiDT JIOKaJI:&Hl:le MaKCHMJMU B l!SOTOIIe M'J OKOJIO 

5,2 MsB, a B HSOTOIIax _ ,,,me~ - OKOJIO 6 MsB. llpl! qopMl!pona-

Hil:ll aToro r:.a.Jioro pesoHaHca ocHOBHyiO poJI:& nrpaeT nepexo.n; Tlma · 
P n . 19_,12 - j ~112 • 0TM6Tl!M, qTo peSyJI:&TaTH 1 IIOJiy'JeHHl:le l{JlH lrsOTo-

na 115 ::J 1 XOpOIIlO COrJiacyiOTCH 0 3KCIIepHMeHTaJI:&Hl:lMll l{aHHUM~l3/ 1 

TOr.n;a KaK !{Jill HSOTOIIOB C~. HM610TCH HeKOTOp!le pacXOli',I(6HW!. 0.n;HOit 

HS DpH'IHH 3TOrO paCXOlK,lt6Hru! MOlleT 6HT:D TO 1 'ITO HSOTOIIU - C S 

HM610T B OCHOBHOM COCTOHHHII paBHOB6CHyiO .n;ecpopMa,ui!IO. llplllvlllM yrtasa

_HHeM .n;ecpopM!IpyeJV!OCTII Hnep B STOft 06JiaCTIII HBJIHDTCH peSyJI:&TaTH 

liCCJI~l{OBWIIIIft TIJIOTHOCTI/l 1+-cOCTOHHIIIit B cne'T~OCKOTII/l'JeCKO~ 06RaCTI/l 

. sHeprWi .n;JIH l!SOTonon •H-116C$ _ • PacqeTH I. I noKaSMH,! ttTo npl! 

IICIIOJil>SOBaHHII c<lJepl!'leCKIII Cl!MMeTp~Horo 6asHca nnoTHOCT:&·l+-coc

TOHHIIIit B CIIeKTpOCKOlll!'JecKOii 06JiaCTI/l 0'1611:& MaJia ( ,._ I COOT Ha MsB) •• 

3KcnepRMeHTaJI:&Hl:le l{aHHl:le TIOKaSHBaiOT 1 'ITO IIJ.!OTHOCT:b l+-cOCTOHHHii 

B cncRTpocKon~ecKoi o6JiaCTH .n;JIH aT~ RSOTonon .n;ocT:rraeT 10+15 
COCT/MsB. ll03TOMy 6HJII! npoBe.n;eHI:l/!5 l!CCJie!{OBaHHR: paBHOB6CHOli 1{6-

cpopllla.Ql!l_i aTHx anep. Ha ocHOBaHIIIII npo.n;eJiaHHl:lX pactJeToB MOJEHo cne

JiaT:r:. mlBO.ItH 0 TO:u, qTQ -HeirlTpOHO,Ite\PHnHTHUe ·H30TOTIU x~ H Bcx. B OCHOB-

8 

HOM COCTOHHHII HBJiiiiOTCH XOpOWO .n;ei{:opMl!pOBaHHI:lMH. 0 SHaKe paBHO

BeCHOH n;ecpop!·t,aul!l! 3THX H.n;ep HeJI1J3.fl .J{eJiaT:& o.n:H03HaqHoro BiiBOJ{a, 

TaK KaTt .pa3H~Ina 3Heprl!ti. ,IterjJOpMan:ru CTIJIIOCHyTOH U mlT.fiHJTOti. cpopr.: '"'. 

coCTaBJI.fleT BCero ~nm:& · I Mall: . 

· fuJil! npone.neHI:l pacqeTu7I6/ UJI~THOCTl! I+-cocToJIHllil B rretJeT-

Ho-IIetJeTHI:lX ll30TOllax I2'1-IZIIC~, C ytJeTOM paBHOBeCHOH ne!}:'OpM8l(ll:ll. 

llplll rteifx>pMa.QHH cpen;Hero noJIH J- -o6oJIO'lKli pacmerrJIHIOTC.fl .no MarHnT

IIoMy KDaHTOBOMY 'lUCJiy 1 'ITO, B . CBOD oqepe.n;:r:., !IpltBOl{l!T K pacmerTJiemrro 

CWeplitJecKHX 1+-cocTO.fiHIIIft Ha MYJl:bTHTIJieTll II K l!X CMeiiJHBaHUIO. Ha 

pile. 3 llOita3aHO .pacmenJieHl!e 1+-coqTO.fiHWi D Hnpe ll"Cs B 38BHCli-

MOCTU OT .n:ecpopManHllo .llepBaH KOJIOIDta ypOBHeft COOTBeTCTByeT CJiyqaJO, 

Kor.na · Hnpo HMeeT CWepUqecrtyiO cpopr.-:y, CJie.ll;JIOI!Il!e ~!'pH ~ pa3Jil!'IInl!.\ 

3HaqeHl!.fiM rtnanpynoJI:&Hoft I(e{f(JpMal(l!ll~ '· 
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Cpa:snemm eKcnepHMeHTMI>HllX H TeopeTH'IeCKHX xapaxTepKCTmt . 
r+ B03~YlfUt8H!rli B H30TOII~ ll'HZllC~ IIOKa3MO, 'ITO ~eHTH<fl~H .. 
pOBaTb·K~H ypoBeH!> O'J8H!> Tpy~HO-, HO BKCnepKMeHTM!>HO Ha~~ 
.n;aeftaH IIJlOTHOCTb. r+-B03~Yl!Ut8H!rli BOCIIpdH3BO~HTCSf yn;oBJieTBOpHTeJl!>HO.' 

HccJie,n;oBaHll CHJlOB!le. <PY~HH j3.:.. pacna,J{a r .-:T. BOS~y~n;enlrll 
B He'JeTHllX H30Tonax C~ C_ ytJeTOM pa:BHOB8CHOH -.n:e<flopl.'JI~Il:H 'JeTHQ-· 
'J8THOro. OCTOBa. PaC'J8TH IIOK83MH,- 'ITO CHJI0:008c<fly~HH- J3~ -pac-

nan;a U30TOIIOB 1
'''

12
'5_111_,:-

11 '''2'C~, KMeJOT M8.KCKMJM IIpH 3HeprHH 
4-5 _Lf:JB, 'ITO J~OIUO COrJiacyeTCJI _c BKCUepiiMeHTM!>IruMH ~aliH!li/IH _rpyn
nu RapnayxoBa '/ • Ilpn ;fx:lpMHpOM.HHH BTHX Ma.KCHMyMOB .D;OMHHTIIpYJD!I\YRl _ 
poJib Hrpam rrepexo.n:U -THIIa p[404tJ-n[404£] H:p [4I31J~. n[4I3+] 
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9
Ba. Ycpe.D:IreHHe npoBo.n:Mocr, B HHTepBaJie ::meprliH aE =0, ?5 M:JB. 
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Ha pHC~4 .D;eMOHCT~~yeTCSI XO!t CHJIOBOH iflYIIKUIIH .D;Jl.II 'J8TllpeX rretJeT- , -
mx H30TOTIOB II?- G"J3a. BH.D;Ho, 'ITO c pocTOM N- z TIOJIHasi cMa 

p/ -rrepexo.n;a yi,:em,maeTcSI, a TioJio:r.teHHe J.IJI.rutCimyr:a oHJioBoil iflYHK- ' 
UHII c:,:emaeTC.Il B CTOpOHY MeHDmi!X BHepr!rli B03~YlfUteHRll~ Taxoe Civ'ie
meHHe JlOita.J.Il'>HOro iia.KCHMYI!:a ;.:OXHO wi~JIRJ.D;8T!> B CIIeKTpax 38JIBS.Itll.:.; 
BalWIHX IIpOTOHOB. . - . . . 

OcmoBHlle pesyJit.TaTu .n;uccepTaunH npe.n;cTaBJISIJIHci> n .n;oKJia.n;~:~
BMuc:& aa XXY-XXYII BcecorosHllx coBemaHHSIX no SI.n;epnofi CI1eKTpoc!to-
nHH n CTpyRType 8Tot.moro SI.n;pa, Ha XIY CcmetnaHnH no SI,n;~p~OH cneKTp~ 
CKOIIHH H: TeO pHI! SI.n;pa ()lytina, 19?5), ~Ha :,Jeli\IzyH8pO.n;Hoil KOHqlepeiJii;m 
110 .ciJH:smte Tmte.mix .HonoB (.lly~na', !9?1), Ha Mell';n;yHap~~B:oif. co:SemrumH:· • ' 
no aqxpeKTumnm cMaM H: onepaTopar11 B Sin;epnoil <flnsHKe (Apuso~a; :·, 
CUIA, !975), Ha ill Meli\IzyHapO.D:IIOit KOH<flepeHUH:Pl no SIItpaM B.D;MK OT , .. , 
OeTa-cTa~nJI:&HocTH: (Kopcn:Ka, ~anuiDI; !9?6), Ha Meiicrnapo.D;Hoti 
KOH<flepeHUHH: no ns~paHiruM BonpocaM cTpyKTypu R~pa_ (nyoaa, I9?S), 
na IX MElJIUtYHnpo.n;noil JieTHeil mKOJie no SI~epnoil <flHsmte (MHKoJialtKH , 
I!OJI:&ma, 19?6) H ~llJlH orryOJIHKOBaHll B CJie.n;yromHX pafuTax: . . . . ... 

c.H.raopaxoB,. A.A.KyJIHeB, .n:.H.Canar,loB. Ollill'I, P4-5?44, .lly~Ha CI9?I). - . ~ ' ... 

S.I.Gabrakov,,.A •. ~ .• Kuliev, D.I.Salamov, Proc. Int.Conf. ori Heavy 
Ion Physics, D7-5769, 319, Dubna' (1971). 

A.A.Kuliev,D.I.Salamov, Int.Top.Conf. on Effect:i.:ve: Inte;~ction and 
. Operators in Nuclei, v.1, 'p,4 (Arizona, 1975). - . 

·, 

A.A.KyJineB, .D:.H.CaJiaMOB, XIY CoBem. no SI.n:epHoil o;teKTp. PI '!'eopPII'! 
SI.n:pa, mum, .D:6-8846, cTp. 34, .llyona (I9?5). ;c, 

N.I~Pyatov, D.I.Salamov, NuclP.onica, ,gg, 126 (1977). 

M.H.Ea3HaT, H.H.I!f.tTOB 1 .IJ:.H.CM8MOB, mum, P4-9805~ .lly~na (I9?6); · 
H~. 25, II55 '(!9??)... '' • ,, ; .. . ., .. . 

H.H.I!f.tToB, ·C~H.raOpa.KoB, .IJ:.;H.C~Jiar.!oB, OHHH,. P4-:10a:!3,.lly~Ha(IS?6). · 
C.II.HBanona,A.A.KynHeB,]{.U.CaJiaMo~~ •. H~~ 24, 2 ,''278 (197a). , , 

~ . ,. ~ " '- . ~ 

C .H. Ta~pa.KOB, H. H. ThiTOB, .IJ:. H. CaJiaMOB, P4-IQI09 ,.llyOHa ( 19?6) • 
C.II.liiBaHQBa, A.A.Ky;rMeB, ]{.H.CaJiaJ;lOB, HsB. AH, CCCP ,cep.<flH3,4I. 
I,I3I (!9??). . . 
S.I.Gabrakov, H.I.Pyatov, D.I.Salamov1 IC/77/13, Inte=al Report 
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