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06 yceneHHH Ml-nepexoaoa c Hel!TpOHHbiX peaoHaHCOB a aaoTonax 

Ba B Ce 

B paMKBX KB83H'18CTH'IHo-¢loHoHHol! Moaena l!llpa paCC'IHT8Hbi Ml-c~tno
Bbie ¢lyHKUHH anll nepexoaoa c OCHOBHbiX cocTOliHHl! 136, 138 Ba H 140 Ce Ha 

~
ocTOliHHll, ne>Kawae a6naaa aHeprau CBli~H HeiiTpoHa Bn. Pacc'IHTBHHbie 

Ml-canoBbie ¢lyHKUHH xopowo onRCbiBalOT cooTaeTcTBYIOIUHe 3KcnepRMeHTanh
bie ll8HHbie. noK838HO, 'ITO 3H8'1HTenbHOe ycaneHHe Ml-nepexoaoB CBSI38HO 

TeM, 'ITO MBKCHMYM Ml-peaoHaHca HaXOllHTCH a6n~tan Bn. B peaynbTare 
HTeHCHBHOCTH E 1- u Ml-nepexoaoa OK83biaanHCh 6naaKHMH apyr K apyry. 

Pa6oTa BblllOllHeHa B na6opaTOpHH TeopeTH'IeCKOl! tPH3HKH OIHU1. 

npenpHHT Q6bell.HHeHHOI"O HHCTHTyTa lll!epHblX HCCllei!OB8HHH. ily6H8 1978 

Voronov V.V., Soloviev V.G., Stoyanov Ch. P4 - ll591 

On the Enhancement of Ml-Transitions from Neutron 
Resonances in the Ba and Ce Isotopes 

The Ml-strength functions for transitions from the ground 
states of 136,138 Ba and 140 Ce to the states lying near the neut
ron binding energy Bn are calculated within the quasiparticle-phonor 
nuclear model. The calculated Ml-strenth functions describe well 
the relevant experimental data. It is shown that a notable enhance
ment of the Ml-transitions is caused by the proximity of the m.::tximu{n 
of the J.'vTl-resonance to Bn. As a result the intensitiesof the El nnd 
Ml-transitions appear to be close to each other. 

The investigation has been performed at the Laboratoty of 

Theoretical Physics, JINR. 
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B pJI.IJ.e JI,IJ.ep B o6nacTH Maccoaoro 'IHCJia A -140 H3Me

peHhl M 1- pa,IJ.Hau;HOHHble CHJIOBble <}lyHKUHH /1-a/ H o6Hapy)Ke

HO, 'ITO OHH HMeWT fiOJibillHe 3Ha'leHHJI ITO CpaBHeHHro CO 

cpe,IJ.Heii BeJIH'IHHOH / 4/ <K(Ml)> -18 X 10 -B M3B-3 .B paMKax 

KBa3H'IaCTH'IHO- <}loHOHHoii Mo,IJ.eJIH JI,IJ.pa I 5 ·6~ y'IHThlBaiOtu;eii: 

H30CKaJIJipHbie H H30BeKTOpHbie MYJibTHITOJibHble H CllHH

MYJibTHITOJibHble CHJibl, MO)KHO paCC'IHTaTb pa,IJ.HaD;HOHHble 

CHJIOBLie <}lyHKUHH- Pac'leTLI E 1- CHJIOBblX <}lyHKUHH npoae,IJ.e

Hbl B /?/,nony'leHo xopornee onHcaHHe 3KcnepHMeHTaJILHblX 

,IJ.aHHblX- B HacToJirneii: pa6oTe Mbl npHBO.IJ.HM pe3yJILTaTbl 

pac'leToB M 1- CHJIOBLIX <}lyHKUHH H o6cy)K,IJ.aeM npH'IHHY 

ycHJieHHJI M 1-nepexo,IJ.oB npH 3HeprHJIX nopJI,IJ.Ka 3HeprHH 

CBJI3H Heii:TpOHa B n B H30TOITaX 6apHJI H u;epHH-

)l.JIJI OllHCaHHJI BbiCOKOB036y)K,IJ.eHHbiX COCTOJIHHH 'leTHO

'leTHblX c<}JepH'IeCKHX JI,IJ.ep BOJIHOByro<}JyHKD;HW npe,IJ.CTaBHM 

B BH,IJ.e / 6/: 

+ 
1J1 (JM) = I I Rv (Ji) Q JMi + 

v i 

A. . 
+ I P 1.11 [ Q + + 

,\1,\2 ,\212 Afi1i1Q,\lf2i2]JMl\0> ph' /1/ 

i 1 i 2 

r ,IJ.e \0> ph- <}loHOHHhlii: BaKyyM, Q\111 - on epa Top po)K.IJ.eHHJI 

<}JOHOHa, v - HOMep B036y)K,IJ.eHHOrO COCTOJIHHJI- Ko3<}J· 

<}JHu;HeHTbl Rv (Ji) H 3HeprHH COCTOJIHHJI TJJv onpe,IJ.eJIJIIOTCJI 

nyTeM perneHHJI COOTBeTCTBYIOtu;HX CeKyJIJipHbiX ypaBHeHHH, 
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npuae,D;eHHblX B 161. Ecnu npeue6peqb B onepaTope 3JieKTpo
MarHHTHoro nepexo,D;a qJieHaMH -a +a, TO npuBe,D;eHHaJI Be
pOJITHOCTb M.\ - nepeXO,D;a H3 OCHOBHOrO COCTOJIHHJI B B03-
6y*,D;eHHOe, onHCblBaeMoe BOJIHOBOH ~YHKUHeH /1/, onpe
,D;eJIJieTCJI CJie,D;YIOIUHM Bbipa*eHHeM: 

B(M.\;0+ .... .\v)=\:iR (.\i)yB(M.\;0+ .... .\i)RPA\
2

, /2/ 
g.s. i v g.s. 

r,D;e BRPA- aepoJITHOCTb M.\ -nepexo,D;a, paccquTaHHaJI B 
npu6JIH*eHHH cnyqaii:HblX ~a3. Onpe,D;eJIHM cunoay10 ~YHKUHIO 
M1-nepexo,D;a cne,D;yJOIUHM o6pa30M /6/ : 

1 
b(M1 t , ry) =- :i 

2rr v 

~ 
( TJ- TJ ) 2 A 2 B (M 1 ; 0 + .... J ) v +u /4 g.s. v , 

<K(M1)>= :i 1 0 (M1,ry )/E 3 ~E (MJB-
3

), 
v.;. ~E y v y 

r,D;e 1 yo•Ey.~E 6epyTCJI B M:JB, 

E+~E/2 

/3/ 

/4/ 

I [' 0 (M1, TJ) = 3. 76 J TJ 3 b(M1 t • TJ )dry (MJB). /5/ 
v~~E y E -~E/2 

HaMH BblnOJIHeHbl pacqeTbl M 1- CHJIOBbiX «i>YHKUHH c TeMH *e 
KOHCTaHTaMH raMHJibTOHHaHa, qTo H B /7(, ,ll;JIJI rHpOMarHHT
HbiX ~aKTOpOB Mbl HCnOJib30BaJIH 3HaqeHHJI /B/, paBHbie 
g s =0,8 g f, r,D;e g fs - 3HaqeHHJI ,D;JIJI cao6o,D;HbiX HYKJIOHOB. 
KoucTaHTbl cnuH-MYJibTHnoJibHoro B3aHMO,D;eiicTBHJI Bb16u-

paJIHCb paBHblMH 1 28 1 
K = - 4rr-- M:JB K = 0 TaKaJI 
al A ' aO • 

aenuquua K~ 1 no3BOJIJieT npaBHJibHO onucaTb 3KcnepHMeH
TaJibHoe nono*eHue ruraHTCKoro MarHHTHoro ,D;HnOJibHoro 
pe3ouauca B 6oJibiiiOM qucne JI,D;ep /s/ u 6JIH3Ka K oueuKaM 
pa6oTbl 191.no,D;po6uoe uccne,D;oaauue BJIHJIHHJI aenuquu cnuu
MYJibTHnOJibHblX KOHCTaHT Ha xapaKTepHCTHKH ruraHTCKHX 
MarHHTHblX pe 30HaucoB npoae,D;euo B /s/. Bb16op cnuu- MY Jib-
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THnOJibHblX KOHCTaHT K;l H K;O CO,D;ep*HT HeKOTOpbiH 
npOH3BOJI, KOTOpbiH BJIHJieT Ha 3HepreTuqeCKOe nOJIO*eHHe 
ruraHTCKoro ,D;HnOJibHoro MarHHTHoro pe3oHaHca. B cnyqae 
K;o = KJ1/2 ,D;JIJI JI,D;ep B o6nacTH A - 140 npoucxo,D;HT 
noHH*euue 3Hepruu M1-pe3ouaucoa ua aenuquuy -0,5M:JB. 

11HTerpaJibHaJI CHJia M1-nepeXO,D;OB Ha COCTOJIHHJI, ~op-
MHPYIOIUHe M1-pe3ouauc, B 3aBHCHMOCTH oT K 1 , K 10 a1 a 
H3MeHJieTCJI CJia6o. C HaiiiHM Ha60pOM KOHCTaHT raMHJibTO-
HHaHa y,D;aeTCJI npaBHJibHO OnHCaTb 3HeprHH H BepOJITHOCTH 
nepexo,D;OB ,D;JIJI ypoaueii 2 ~.a; ruraHTCKHe MYJibTHnOJibHble 
pe 3oHaHCbl u E 1- pa,D;uauuoHHbie CHJIOBble ~YHKUHH. 

Pe3yJibTaTbl pacqeToB <K(M1) > -aenuquu ,D;JIJI M1-
nepexo,D;OB H3 OCHOBHOrO COCTOJIHHJI qeTHo-qeTHblX JI,D;ep 
C ~E =0,6 M3B H COOTBeTCTBYIOIUHe 3KCnepHMeHTaJibHbie 
,D;aHHble 11-3/ npuae,D;eHhl B Ta6nuue. KaK BH,D;HO H3 Ta6JIHUhi, 
pacqeTbl ,D;OBOJibHO XOpOIIIO OnHCbiBaiOT 3KCnepHMeHTaJibHbie 
,D;aHHbie. Yaenuqeuue napaMeTpa ~E ,D;O 1 M :JB npHBO,D;HT 
K yMeHhiiieHHIO <K(M1)>-aenuquu ua /15-30/0/o. Pa3Jiuque 
Me*,LI;Y 3KCnepHMeHTaJibHbiMH ,D;aHHbiMH H pacqeTaMH ,D;JIJI 
136 Ba CBJI3aHO C TeM, qTo B 3KCnepHMeHTe onpe,D;eJieHa 
M1-cunoBaJI ~YHKUHJI, ycpe,D;HeHHaJI no 16 nepexo,D;aM B oc
HOBHbie H B036Y*,D;eHHbie COCTOJIHHJI. ECJIH ,D;JIJI onpe,D;eJieHHJI 
<K(M1)> HCnOJib30BaTb 3HaqeHHe ryO ,D;JIJI e,D;HHCTBeHHOrO 
xopoiiio pa3peiiieHHoro pe3ouauca 1+ c 3Heprueii 24,4 :JB, 
To ,D;JIJI 136Ba nonyqeuo <K(M1)>=80x10-9 M:JB -~ 6JIH3Koe 
K 3HaqeHHJO < K(Ml) > B JI,D;pe 138Ba. Ha pucyHKe npuae,D;eHbi 
CHJIOBbie ~YHKUHH b(Mlt , TJ) ,D;JIJI1 36Ba H 138 Ba. 113 pucyuKa 
BH,D;Ho, qTo B o6oux JI,D;pax M1-ruraHTCKHH pe3ouauc pac
nono*eH B6JIH3H Bn. PaccquTaHHbie IIIHPHHbl M1-pe3ouaucoa 
HMeJOT aenuquuy nopH,D;Ka 1 M:JB, qTo cornacyeTCJI c 
pe3yJibTaTaMH 3KcnepuMeHTOB no B036Y*,D;eHHIO M1-pe3o
uaucoa B peaKUHJIX C 3JieKTpoHaMH /lO~TaKHM o6pa30M, 
yaenuqeuue M 1- CHJIOBbiX ~YHKUHH npu 3Heprugx, 6JIH3KHX 
K Bn, B JI,D;pax c A - 140 o6ycnoaneuo npucyTCTBHeM 
B6JIH3H B n ruraHTCKoro MarHHTHoro ,D;HnOJibHOro pe3oHaH
ca. 3To npuao,D;HT K TOMY, qTo aenuquHbi ~ 1 iyO ,D;JIJI M 1-
H E1-nepeXO,D;OB Ha COCTOJIHHJI B6JIH3H Bn1 CTaHOBJITCJI 
6JIH3KHMH ,D;pyr K ,D;pyry. TaK, uanpuMep, cornacuo /3/ ,D;JIJI 
14° Ce t [' iyO (El) = =1 ,7 :JB, a t r iyO (Ml) = =1 ,1 3B npu 
cyMMHpoaaHHH. B HHTepaane ~E =40 K:JB Bbiiiie Bn. KaK 
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Puc. b(MP , 7J) - cuA06ble (/iyHKIJUU oA.R .ROep138Ba/cnAowHa.R 
Kpuea.R/ u 136 Ba /wmpuxo6a.R Kpuea.R/. 

noKaJauo a/7/, aeJIH'IHHa f'}'o(El) a6JIH3H Bn B 
14° Ce 

Onpe.n;enHeTC.!l B OCHOBHOM dJparMeHTaUHCH 1- COCTOHHHH, 

pacnonmKeHHhiX B 3Toii o6nacn1, TaK KaK GDR Jie)I(HT 

ua 6 M3B Bhiiiie Bn, a aurapMOHH'leCI<He 3<P<PeKThi B 3TOM 

.!l,D;pe He O'ICHh CHJihHhl. 

BBHAY Toro, 'ITO Ml-pe3ouauchi .n;ocTaTO'IHO Y3KH, 

a npH nepexo.n;e OT o.n;uoro H30Tona K .n;pyroMy 3Ha'IHTenh

HO MCHHCTC.!l 3HeprH.!l CB.!l3H HCHTpOHa Bn , cne.n;yeT O)I(H-

,D;a Th JHa'IHTeJihHoro yMeHhiiieHH.!l M 1- CHJIOBhiX <lJynKUHii 

B TCX H30TOnax, Y KOTOphiX BCJIH'IHHa B n JIC)I(HT BHe 

MaKCHMyMa M1-pe3ouauca. Cornacuo HaiiiHM pacqeTaM, 

MO)I(HO o:li<H,D;aTh 3Ha'IHTCJihHOrO YMCHhlliCHH.!l BCpOHTHOCTeH 

M 1- nepexo.n;oa B 142 Ce, no cpaaueHHI:O c 14°Ce. lihmo 6hi 

HHTepeCHO H3Y'IHTh 3aBHCHMOCTb M1- CHJIOBhiX <iJyHKUHH 

OT 3HeprHH B036y)I(,D;CHH.!l nyTeM H3MepeHH.!l M 1- CHJIOBhiX 

<iJyHKUHH B (y, n) - peaKIJ;HH Ha P.!IAC CTa6HJihHhiX H30TO

nOB OJIOBa. 
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TaKHM o6pa30M, B paMKax KBa3uqacTuqHo-$oHOHHOH 

MO)l,enH .H)l.pa C e)l.HHLIM Ha6opOM napaMeTpOB y)l.aeTC.H 

npaaunLHO onuca TL a6comoTHhle aenuqHHLI E 1 - H M 1 - cuno

BhiX cPYHKIJ;HH )l.n.H nepeXO)l.OB H3 OCHOBHLIX COCTO.HHHH 

qeTHo-qeTHLIX .H)l.ep Ha ypoBHH, ne)l(aiiJ;ue a6nH3H B . n 
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