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3a nocne,qHio1e ro,qbl nOR81o1JlCR pR~ pa6oT I 187 ' 18~ B KOTOPbiX 8 
peaK~HRX (n,y) H (p,y) HccneAYIOTCR paAHa~HOHHble El-cHnosble 
~YHK~"'"'· KaK lo13BeCTHo, ¢eHoMeHonorlo14eCKI-1e MOAelll-1, ona.1c~8a~~"'e 
r1-1raHTCKHe ,qHnOllbHble peaoHaHCbl nopeH~e8CKO~ KPH80i1, a o6nacn1 
3Heprlo11o1 CBR3H He~TPOHa ,qa~T TOJlbKO XBOCT rlo1r8HTCKOrO pe30HaH
Ca. 8o3MO>KHOCTb cyw.ecTaoaaHJ.1R no,qCTPYKTYPbl ce4eHH~ ,q~r~noJJbHbiX 
nepexo,qoa 8 3Toi:1 3HepreTI44eCKoH o6nacnt 13•11 yKaablaaeT Ha He
o6xo,qHMOCTb npoBeCTH HCCJJe,QOB8HH~ B p8MK8X MHKPOCKOnH4eCKOrO 
no,qxo,qa. An~ c~epH4eCKHX R,qep 3Ta npo6neMa y>Ke Hccne,qoeanacb 
B IBI, 8 H8CTORW.ei1 pa6oTe B paMK8X KB83H"18CTio14HO-$OHOHHOH MO,qe
JIH paCCM8TpHB810TCR CYI.flOBble ¢YHK.L4J.·H1 npJ.IIBe,QeHHbiX BepOJ:ITHOCTeH 
El -nepexo,qo8 AllR ,qe¢opM~~tpo,BaHHbiX R,qep B .o6nacT.H 3Heprlo11o1 CBR.-
3H Hei1TpoHa. Pac"leT nplo1BeAeHHbiX WHPI-1H a 3TOH o6naCTI-1 ,qaeT 
aoaMO>KHOCTb npoaecTI4 ew.e o,qHO cpaaHeHHe TeopeTio14eCKio1x peaynb
TaToa c 3KCneplo1MeHTaJJbHbiMJ.1 ,qaHHbiMH. Y"leT aHrapMOHio14eCKI4X a¢
¢eKTOB AJJR c¢eplo14eCKHX R,Qep 19 l npHBOAHT K Cy~eCTBeHHbiM lo13MeHe
HHRM c1o1noaoH ¢YHK~J.11-1 eepoRTHOCTH nepexo,qa. Cy~ecTBYKJW.I-1e Hccne
,qoeaHHR cHnoeoH ¢YHK~"""" eepoRTHOCTio1 EA-nepexo,qoe ,qnR ,qe¢op
MHpoeaHHbiX ~,qep B paMKaX KB831-1"18CTH4HO-$OHOHHOC1 MO,QeJlHI10 8 1W 
nOK83biB8KJT, "'TO BJlHRHio1e aHrapMOHio14eCKio1X nonpaBOK HeBeJlHKO, 
npe,qCT88JlReT HHTepeC HCCJ1e,QOB8Tb BJllo1RHio1e ABYX$OHOHHbiX COCTOR
Hio1H Ha Clo1JlOByKJ ¢YHK~Io1KJ 8 06118CTH 3HeprHH CBR3H Het!TpOHa AJJR 
,qe¢opMHPOB8HH~X R,qep, "'TO H ~8JlReTCR 0AHOC1 lo13 ~eneH HaCTOR~eH 
pa6oTbl. KpoMe Toro, paccMoTpeHo BllHRHHe rHraHTCKoro ,qlo1nonbHoro 
pe30H8HCa Ha CHJlOBYIO ¢YHK1.41o110 8 YK838.HHOtr· o6flaCTH 3Hepn-H1 B03-
5yM<AeHHR. 

Pac4eTbl 8blnonHeHbl a paMKax KB831o14aCTYI4Ho-¢oHOHHOH Mo,qen1o1 
c nOMOW.biO no,qxo,qa, no,qpo6H0 onY!caHHoro 8 pa6oTax 1 11,13~Hcnonb
aoaaHHbiH raMHJlbTOHHaH lo1MeeT ClleAYKJW.Io1H 8YI,q1131: 

+ 1 g + 
H~ l:wgQgQg--l: l:,lf'w·Bw•(llg+Qg)+h.c.], /1/ 

g 2 g w 
+ 

r,qe Q g- onepaTop po}l(,qeHHR <t>oHoHa g=.X,.d c 3Heprlo1eH cug, j -
HOMep ¢oHoHa MYilbTt.1nOJJbHOCTio1 Ap.. RBHbiH BHA onepaTopoe Bvv' 
lo1 8eJlH4HH f ~V, , xapaKTeplo13YIOW.HX $OHOHbl, npt.180AHTCR B pa60Te Ita~ 
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3.Qecb C 
1
g. H Di - aMnJU1TYAbl OAHO¢OHOHHbiX a.1 ABYXC!>OHOHHbiX 

g lg2 

KOMnOHeHT, '1'0 - ~HOHHblall BaKyyM. npHBe,QeHHYIO aepORTHOCTb ne

peXO,Q6 Vl3 OCHOBHOrO COCTORHVIR B KOHe4HOe COCTORHHe(I"K) MOmHO 
aan~-tcaTb a BHAe 

r,Qe m- onepaTO.P 3J1eKTplo14eCKOro nepexo,Qa. Clo1I10Bble ¢yHt<U,HH on
pe,QeJlRIOTCA cneAYIOUtHM cnoco6oM 1131 : 

b + (E.\,~)- :r B + (EI.)p(~-~ ), /4/ o .... r r o -+f r 

1 ~ 
p(~- ~ r) ~ ~ · · --"'--:---- /5/ 

(~-~~)2 +(IV2)2 

~- napaMeTp ycpe,QHeHHR. Hcnonb3YA aHai1HTH4eCKHe caoMcTaa ¢YHK
U.~H /5/ H npoae~R HeKoTop~e npeo6paaoaaH~R, MomHo nony4HTb AilA 
c~-t.noaoV. $YHKU,HJ.1 EA -nepexo,Qa cneAYK>IQee Bblpa)l{eHHe I 121: 

o __ : _ _ _ L $ __ _ 

L 
1 ll(w - z) 8 •- K ' II 1 g I · g gg gg 

b + (E.>.,~)--Im 
o ~r " I (wg-zl8gg'-Kgg'l 

/6/ 

RaHbiH BVIA aeJWI4YIH L g, K gg' KOTOpble ca.RaaHbl c y4eToM aHrapMOHH-
4eCKHX 3$$eKTOB, KSK J.1 OCTSilbHble 0603H64eHHR, HCnOJ1b30B6HHble B 
3TOH (f)OpMyne, AaHhl B pa6oTe I 121, 

AnR 8~4~CneHHR npHBeAeHH~X paAHa~HOHH~X WHPHH 6MnO 83RTO 
s~pa>KeHHe 18 •141 

k ~ ~ 1 (E.\, 
EA veo y Yo 171 

/8/ 

OpH noMOutH 3THX SbiPa*eHHH npoBeAeHbl pac4eTbl cpeAHHX npHae
AeHHWX paAHa~HOHHbiX WHPH~ kEl B 06~aCTH 3HeprHH CBR3H HeHTpo
Ha. Bb14HcneHHR CAenaHbl a npH6nH~eHHH RPA, T.e. c y4eTOM TonbKO 
OAHO¢OHOHHOH 4aCTH BOnHOBOH ~YHKUMH /2/. napaMeTPbl cpeAHero 
nonR, KOHCTaHTbl napHOrO H MYflbJHnOnb-MYnbTHnonbHOrO B3aHMOAeH-
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CTBJ.II~ 1-1 3¢l¢leKTI-18Hbl€ 3SpR,Qbl TaKJ.IIe >Ke, KSK Ill 8 /ll,l 2(npH Bbl6ope 

3Ha4eHVIR napaMeTpa 6.y HSAO HMeTb B BIIIAY, I..ITO 6-y 2: 2 M38 He 

noasomH Y4eCTb CTPYKTYPHbiX oco6eHHOCTe'1 Cl-1Iloeo~ C!>YHK\..li-1H e 

paccMaTp!-1saeMolil o6nacn1, a ycpe,QHeHf.1e no 6.Y <0.1 He HMeeT 

CMbiCilS 1113-aa orpaHJ.14€HHOCTJ.II HS T04HOCTb pSC4eTa 3HepnH-1 B paM

KSX KBS31114SCn14H0-$0HOHHOC1 MO,Qe!lH. 4T06b1 IIICCile,QOBSTb 3SBIIICIII

MOCTb k E l OT 3TOro napaMeTpa, PSC4€T PS,QlrtS\..lVIOHHbiX WHPiriH npo

Be,QeH gnR Tpex paaHbiX 3Ha4eHIIIH 6.y: 1,0 M38; 0,5 M3B 111 0,2 M3B. 

5biJ11-1 lo1ccne,QosaHbl 152 Sm ' 154 Srn ' tsecd , 166 Er ' 176 Hf ' 178Hf 

J.13 rpynnbl pe,QK03eMeilbHbiX R,Qep 111 232 Th , 238 u , 240Pu H3 rpyn-

nbl SKTHHVI,QOB. Peaym:.TSTbl nOKS3SHbl B Ta6n. 1. BIII,QHO, 4TO YKS3aH

~Oe eapbiiiPOBSHIIIe napaMeTpa ~y np~80A~T K ~3MeHeH~~M 8 3HS4eH~H 

k E 1 B np_eAellaX 30-50%. 8 HSCTOfiW.ee 8peMfl 3Kcnep~M€HTSJlbHbte 

ASHHble 0 k E 1 Ailfl A€¢OpMI-1POBSHHbiX fi,Qep AOBOilbHO CKYAHbte /3,7 ,15,18( 

B pa6oTe
1151

Ha OCHoee_
1

MoAei11-1 AKcen~-5pHHKa/ 16/H OAH04SCTJ.t4Horo 
- 111 tns 

BbtpameHI-1.A Allfl kE 1 Ailfl Hf nony4eHo k E 1 /5,8..:!:. 
+0 '3/. 1 o-9 M3s-a: B pa6oTax17/ np~Be,QeHbl 3KCnep~MeHTSilbHbte 3Ha-

. ~eH~fl $OTOHHAY~I-1POBSHHbiX Ce4eHJ.1a:i 232 Th 1-1 238 U B 0611SCTJ.1 

5-8 M38. KaK BHAHO ~3 Ta6n. 1, nolly4eHHbiH TeOpeTH4eCKH peaynb-

TST HSXOAJ.1TCfl 8 COrllSCH~ C 3KCnep~t~MeHTSilbHbiM 3Ha4eH~eM. 3TO 

CPSBH€HI-1e J.1M€€T Oplo1eHTI-1pOB04Hb1H XapaKTep, nOCKOllb Ky 8bt4VICI1€HVIfl 

6bll11-1 npoBeAeHbt AilR npf!MbiX El-nepexoAOB, a 3KcnepHMeHTa!lbHOe 

Ta6rum;a I 

IIpHBe,n;eHHaH pa,II.H:au;HOHHaH mHpHHa k E 1 · I 0 
9 

M3B -3 

B rrpH6n~eHHH RPA 

liAPO "'r /MoB/ I ,0 0,5 

t52sm 4,8 4,2 

154Sm 3,6 2,9 

156Gd I , 7 2, I 

166Er 7,0 6,3 
176Hf 2,3 2,9 

178Hf 4,5 3,3 

232Th 3,9 4,2 

238u 3,4 1,4 

240p0 4,0 4,4 

0,2 

5,2 

2,4 

2,7 

4,7 

3,0 

3,5 

4,5 

3,4 

4,5 
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3HS4€H~e kE 1 onpe,Q€Ilfli10Cb ~3 ~HT€HC~8HOCT~ nepeXO,QOB HS H~3KO
J1€)f(S[4~e 8036y}f(,Q€HHbJe COCTOFIH~FI C pa3HbJM~ I" K. 

PaccMOTP~M an~RHHe yYeTa ,Qayx¢oHOHHbiX KOH¢Hrypa1..1Hi:1 aonHo-
so\4 ¢YHKL.I~H /2/ Ha C~IlOBYIO ¢YHKLI~IO b(EA, 7]) B 3HepreT~4€CKOM 
HHTepaane 5, 5-l 0, 0 M3B. PacYeT cHnoaoH il>YHKll~~ /3/ BblnonHeH 
,QJlR .QHnOJlbHbiX nepexo,QOB s 156 Gd H 170 Hf c napaMeTpoM ycpe,q-
HeH~FI 6. = 0, 1 M3B. Ha p1-1c. 1 a nm<a3aHa c~nosa.R ¢YHKU,I-1FI, BbJ4~c
neHHaR 8 O,QHO¢OHOHHOM npH6JlH)f(€HI-11-1 1-1 C y4eTOM aHrapMOHI-14HOCTI-1 1 

oni-'!CbiBBIOU\SFI sepoRTHOCTb nepexo,Qa 0 +-+ 1-0 Ail.R 176 Hf. To }f(e 
CaMoe Ailfl nepexO,Qa o+ -+ 1- 1 noKa3aHO HB pi-1C 0 16. BHAHO' 4TO 
y4eT aHrapMOHH4HOCT~t~ np~t~BO,Q~t~T K HeKOTOPbiM IlOKBilbHbiM ~3MeHeHH
RM B ¢opMe KpHBbiX, HO pacnpe,QeJ1eH~t~e CHilbl 8 06[4HX 4epTax COXpa
HfleTCR. 3,QeCb He Ha6IliO,QaeTCFI TSKOro CHilbHOrO I-13M€H€HHFI CI-1J10BOi:1 
¢YHKU,I-11-1, KBK npl-1 Y4€Te ABYX¢OHOHHbiX KOH$Hrypau,Hlll .QilR C¢eplo14e
CKHX R,Qep. i43 pVIC.2a H 26 81-'t.QHO, 1.4TO TSKI-'te me BbiBO,Qbl MO>KHO 
C,Q€IlSTb 1-1 ,QilR RAPS lbSa~npe,QCTSBilReT HHTepec cpaaHeHHe npi-'!Be-

~2 
,Q€HHbiX aepOFITHOCTe\4 nepeXO,QOB B(E,\) = { b(EA, 7])d7] = S, COOT BeT-

~~ 
CTBYIOL4~X nonHOMY 3HepreT\114eCKOMy ~HTepaany [7]

1 
,1Ji =[ 5, 5t~3B, 1 OM3B], 

paccY~t~TaHHbiX s npH6IlV1}f(eHI-11-1 RPA 1-1 c y4eToM aHrapMOHI-14HOCT~, a 
TSK>Ke cpaBH€HI-1e COOTBeTCTBYIOUIYIX 3HepreTYt4eCK~ B3B€W€HHbiX 

~2 
CYMM st""'.,/1Jb(EA, 7])d7]. PeayJlbTSTbl noKa3aHbl 8 Ta6n.2. 

MO}f(HO 81-1,Q€Tb', 4TO npl-1 BKJ1104€HYIYI aHrapMOHYI4HOCT~ S MeHReTCR 

Ha 1-6%' a s1 - AO 17%. AnA 156 Gd 1-1 176 Hf 6biilYI Bb14HCJ1€Hbl 
pa,qHaU,WOHHble WHPHHbl k E 1 C Y4€TOM ABYX¢OHOHHbiX KOH¢\IIrypau,l-1i:1 
,qnn Tpex paaHbiX 3Ha4eHHI4 napaMeTpa 6.y._ Pe3YilbTSTbl noKaaaHbl 
B Ta6n.J. J-13 CpSBHeHI-'!R 3THX 3Hal.4eH~\4 k E1 C nOJ1y4eHHbiMI-1 B npH-
6J1Yt)f(eHHH RPA MO>KHO yBH.QeTb, 4TO H3MeHeHHFI, K KOTOPbiM npHBO.QI-'IT 
Y4€T SHrapMOHH1.4HOCTH, CpaBHI-1Mbl C H3M€H€HHFIMI-1 1 nOilY4€HHbiMI-1 B 
pe3yilbTaTe BSpbHPOBBHHR napaMeTpa ~y· 

6b1Il0 1-'!CCile,QOBaHO 8111-'!RHHe o6pe3SHHFI $0HOHHOrO 6S3HCa HS CH

Il~ByiO <llYHK4"10 bo+ ~ C! (El, ~) Ail~ 176 Hf. " b o+ ~ co<El, ~) Ail~ 
lu6Qd C y4eTOM aHrapMOHI-14HOCTH. J.13-3a orpaHH4€HH~X B03MO>KHOCT€14 
38M B O,QH0$0HOHHOM 6a3HCe ,Qilfl KB}f(,Q0i:1 MYJlbTHnOilbHOCTI-1 Y4T€Hbl 
TOilbKO CHJlbHble KOilDeKTHBH~e ¢OHOH~. J.1x KODH4eCTBO He npeBbiWaeT 
30. Pac4eTbl npose,qeHbl AJlR ABYX pa3Hb1X ¢oHOHHbiX 6aa~coa. B nep
BOM CI1y4ae n04TH BCe OT06paHHble $OHOHbl AJlR MYDbTHnOnbHOCTH, 
onpeAenFIIOll.leH 3neKTpoMarHHTHbli4 nepexoA I )\p. = 11 A.flFI 176Hf 1-1 )\p. = 
= 10 AilR 156Qd/, HBXOAFITCFI B 3HepreTH4eCKOM J.1HTepaane 

~ ~ -, PHc.l. CHJIOBble ¢YHKI..J;HH b0+-+ f(El,TJ) AJIR Hf. CIIJiomHa.H KpHBa.H 
COOTBeTCTByeT paC~eTy C y~eTOM aarapMOHH~HOCTH, mTPHXOBaH KpH
Ba.H - RPAj a/ cooTBeTCTByeT nepexo,o;y o+-+ 1';"" o. 6/ - nepexop;y 
o+ ~ 1- L 
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Taonm~a 2 

CyMMbl s H 3HepreTHlleCKH B3BemeHHble CYMMbi sl BepoRTHOCTH 

nepexo~oB B 3HepreTH'iecKoM HHTepBarre 5,5-10 M3B 

5.1p;po Ilepexo,o; S(spu) 

RPA aarapMOHH'iHOCTb RPA aHrapMOHHtiHOCTb 

176Hf 0,15 0,16 I ,0 I ,2 
0,055 0,056 0,46 0,48 

156Gd 0,218 0,215 I , 9 I ,8 
0,048 0,046 0,39 0,38 

Ta5m<lla 3 
- 9 -3 

Ycpe,n;HeHHbie npHBep;eHHbie paAJ{a~HOHHble DIHPHHbl kE 1.IO M3B 
B npH6JIIDKeHHH RPA H c ytteToM aarapMOHH'tiHOCTH 

11aHf 15aact 

tl.y /M3B/ RPA aHrapMOHHqHOCTb RPA aHrapMOHH'iHOCTb 

I ,0 2,3 4,5 I , 7 2,3 
0,5 2,9 4,9 2,1 I , 7 
0,2 3,1 6,0 2,7 I , I 

5,5-9 M3B. Hs 3HepreTH~ecKo~ o6nacTH rHraHTCKoro AHnonbHoro pe-
30HaHca B3.RT~ TOnbKO TpH CaM~X KonneKTHBH3HPOBaHH~X ~HOHa. 
Bo BTOPOM cny4ae 6~no HcnonbaoeaHo cpaeHHMOe KOnH4eCTBo ~Ho-· 
HOB H3 HH3K03HepreTH4eCKOH o6nacTH /11 ¢OHOHQB/ H H3 06naCTH 
fHf8HTCK0fO peSOHaHCa /18 (!)OHOHOB/. nony4eHHble CHJlOBbte ¢YHKl.lMH 
.nOK838Hbl Ha PHC. 3 H 4, rAe WTPHXOBBR IH1HH.R COOTB\;!TCTByeT CHilO
SOH ~YHK~H~ ~epe0ro CI1Y4aR, a CnilOWHaR IlHHHA - AilA BTOpOrO. 
BHAHO, 4TO o6e KPHBble AOBOilbHO 611H3KH B 3HepreT.H4eCKOH o6naCTH 
AO 9 MaB. npH HeKOTOPbiX 3HeprHRX Ha6~Aa~TCR IlOKailbHble pacxo*
AeHHR, KaK, HanpHMep, noKaaaHo Ha pHc.3 a o6nacTH 7,5-7,8 MaB. 

PHc.2. CHJioBhle 4>YHK1.1HH b 0+~r (El,'l) 
Te ~e, qTo Ha pHc.l. 
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0,10 

0,08 

0,06 

0,04 

0,02 

bi-f IE 1,7 J spu M3B-t 

176Ht 

o·-n 

6,0 7,5 8,0 

p 
li 
'I 
'I 
I 
I 
I 
I 

I I 
I I 
1 I 

I 
I 
I 
I 
I 
I 
I 

8,5 

... --......... 

9,0 9,5 10,0 

z,M3B 
PHc.3. CHJI~Bbte ~YHKIJ;HH ~n.+ ... r(El, .,) ITPHBe,o;eHHbiX BepOJITHOCTeH: 
nepexo,o;a 0 -.1-1 ,IVIH 176HI C y't:leTOM aHrapMOHHqHOCTH. illTpHXQBaH 
KpHBaH COOTBeTCTByeT rrepBOMY ~OHOHHOMY 6a3Hcy, a CniTOillHaH KpH
BaR- BTOPOMy /eM. TeKCT CTaThH/. 

3TH CAB~rH HaXOARTCR s npeAenax T04HOCTH MOAenH. TaK~t~M o6pa-
30M, MOmHO CAenaTb B~BOA, 4TO CHflOSaR $YHK~HR El-nepeXOAS 
AflR Ae¢opMHpOBSHH~X RAep 8 06naCTH 3HeprHH CBR3H HeHTpoHa cna-
6o 3SBHCHT OT $OHOHOB, HaXOAR~HXCR B o6naCTH ra-traHTCKOro AHnOflb
HOrO pe30HaHCa. noaTOMy npa-t ASilbHeJI!weM HCC11eAOBaHHH b(EA, 7J) 
B 06!1SCTH 3HeprHH CBR3H HeJI!TpOHa He06XOAHMO HCn011b30BaTb OAHO
¢lOHOHHbli1 6a3HC, COCTaB!leHHbU7! 8 OCHOBHOM Y13 $OHOHOB, pacnono
meHH~X a 6nHaKo~ 3HepreTH4ecKo~ o6naCTH 5,5-9 MsB. 

B 3aKR~4eHHe MOmHO CAeJlaTb CileAY~~He B~BOA~· npHBeAeHH~e 
paAHa4HOHH~e WHPHH~ A11R Ae$0pMHpoaaHH~X RAep, B~4HcneHH~e 
B paMKaX KBa3H4aCTH4HQ-~OHOHHO~ MOAeilH, HaXOARTCR B CornaCHH 
c cy~ecTay~~HMH 3KcnepHMeHTa11bH~MH AaHH~MH. Y4eT aHrapMOHH4-
HOCTH A11R Ae~OPMHpOBaHH~X RAep npHBOAHT K HeKOTOP~M H3MeHeHH
RM CH110BOH ~yHK~HH, HO OHM 3Ha4HTeJ1bHO cna6ee, 4eM Te, KOTO
p~e Ha6n~Aa~TCR A11R c~epH4eCKHX RAeP. BnHRHHe xaocTa rHraHT
cKoro AHnOilbHOro peaoHaHca Ha CHJlOBY~ ~YHK4H~ El-nepeXOAa B 
o6naCTH 3HeprHH CBR3H HeHTpOHa AJ1R Ae¢opMHPOBaHH~X RAep 04eHb 
cna6oe. 
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0,5 
156Gd 

o--ro 
0,4 

II 
I I 
I I 
I I 

/ I 

0,3 I I 
I I 

I 
I 
I 

0,2 I 
I 
I 
I 

O;i I 
I 
I 
I 

5,5 6,0 6,5 8,0 8,5 9,0 9,5 7,M3B 
PHc. 4. CHJIOBble ¢YHKI..Um b0+ ..... r (El. TJ) rrpaBe,n;eHHbiX BepORTHOCTe:H: 

rrepexo,u;a 0 +-+ 1\J AJIR 156Gd. 06o3Hal.lemur Te JKe, 't!TO H Ha pHC. 3. 

AeTop s~pamaeT 6naro,QapHOCTb B.r.conosbeey ~ n.A.Manosy 3a 
~eHHble coeeTbl H o6cym,QeHHR, a TaKme 6naro,QapHT B. B. BopoHosa, 
B.O.HecTepeHKO H H.~.WHPHKOBY 3a none3Hble ,QHCKycc~t~H H npe,Qo
cTasneH!-1e Bbi4HCJU.1TellbHbiX nporpaMM, 

nHTEPATYPA 

1. Lane A.M. Statistical Properties of Nuclei, ed. J.B.Garg. 
Plenum Press, New York, 1972, p.271. 

2. Chrien R.E. Nuclear Structure Study with Neutrons, ed. 
G.Szucs. Plenum Press, New York, 1974, p. 101; Neutron 
Capture Gamma-Ray Spectroscopy. Reactor Centrum Nederland, 
Petten, the Netherlands, p.247. 

3. Bartholomew G.A. et al. Adv. in Nucl.Phys., 1973, 7,p.229. 
4. Bird G.R. et al. Proc. Int. Conf. on Interact. of Neutr. 

with Nucl., ed. E. Sheldon. Univ. of Lowell, Mass., 1976, 
VO 1. I , p. 77. 

5. Bergvist J. Proc. Int. Conf. on Interact. of Neutr. with 
Nucl., ed. E. Sheldon. Univ. of Lowell, Mass., 1976, vol.1, 
p.99. 

9 



6. Yp"H M.r. 34AR, 1977, 8, c.817; Martsynkevich B.A., Ru
dak E.A. Nucl.Phys., 1976, A262, p.261. 

7. Dickey P.A., Axel P. Phys.Rev.Lett., 1975, 35, p.501; 
Hoynec A>~<.B., XaH A.t1., Kpocc B.A"'· ~3B. AH CCCP, cep. 
"'"3., 1970, 34, c.1627. 

8. BopoHoe B.B., Conoebee B.r., 
1974, 25, c.459; tlucl.Phys., 

9. Soloviev V.G., Stoyanov Ch., 
A228, p. 376. 

CTORHOB 4. 
1978, A304, 
Vdovin A.l. 

nHCbMa B lK3T<!>, 
p.503. 
Nucl.Phys., 1977, 

1 0. Kblp4eB r. , Manos Jl. A. 
c. 107. 

~3B. AH CCCP, cep.<IJH3., 1979, 43, 

11. K~THnoea B., Manos D.A., WHp~Koea H.~. Has. AH CCCP, cep. 
<IJH3., 1980, 44, c.1915. 

12. KHT"nosa B.' Manos n.A.' WHpHKOBa H.8. O~R~. P4-81-141, 
Ay6Ha, 1981. 

13. Conoebee B.r. Teop~o·tR cno>KHblX RAep. 11HayKa 11 , M., 1971; 
Malov L.A., Soloviev V.G. Nucl.Phys., 1976, A270, p.87; 
Conosbes B.r. 34AR, 1978, 9, c.580. 

14. HecTepeHKO B.O. O~R~. P4-12490, Ay6Ha, 1979. 
15. Stefanon G., Corvi F. Nucl.Phys., 1977, A281, p.240. 
16. Axel P. Phys.Rev., 1962, 126, p.671. 
17. Bartholomew G.A. Ann.Rev.Nucl.Sci., 1961, 11, p.259. 
18. Raman S., Shahai 0., Slaughter G. G. Phys.Rev., 1981, 

C23, p.2794. 

10 

PyKOnHCb nocrynHna B H3AaTei1bCKHH OTAei1 
20 'oKTRfiPR 1981 roAa. 


