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Bopouoa B.B., Conoabea B.r., '-faa 3yA Kxbloar P4 - 12057 

0nHC8HKe CTpyKTypbl B pattKBUHOHHblX CK.IOBbiX 
ljJy HK UK .RX 11 7Sn H 119gn 

B paMxax KBaaaqacraqao-¢>olfi>HHOA MOJlena .Rilpa paCC'IHTaao nonnoe 
Ce'leHHe JlHDO.IlbHOI"'O (El H Ml ) ljlOTODOI"'.IIOIIIeHHH B 117gn H 119Sn. OoKa-
38801 'ITO ce'leHue npa 3Repraa OKOno 8 MaB HMeeT no.:tcTpyKrypy, cagaaH
RyiO c El-nepexoJlaMH 3st/2-+ 2pu2 , 2p 3 ; 2 11 c HaXO>KJleHHeM a palloae 
8 MaB nuKa ruraHTCKoro Ml-peaoaaaca, 'ITO aaxonHTCH a cornacan 
C 3KCnepHMeHT8.1lbHbiMH llBHHbiMH, 

Pa6ora BbiiiO.IIHeHa B na6oparopuu TeopeTH'JeCKOA $K3HKII 0115111. 

flpenpaur 06benuaeauoro uucruryra anepHbiX uccnenoaauuii. lly6ua 1978 

Voronov v.v., Soloviev V.G., Chan Zuy Khuong 

Description of Structure in Radiative Strength 
Functions of 117 Sn and 119sn 

P4 - 12057 

The total El -and Ml -photoabsorption cross section in 117sn 
and 119sn is calculated within the quasiparticle-phonon nuclear 
model. It is shown that at an energy of about 8 MeV the cross sec 
tion has a substructure caused by the El -transitions 3s 112 -+ 2p 1, 2 
3s 1/2 -+ 2p 312 and a peak or the giant m -resonance in the regi
on of 8 MeV. Thus we have explained the substructure observed by 
Winhold el al. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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3KcnepHMeHTaJibHOe H3y'leHHe !1,.2/ 3HepreTH'IeCKOH 3aBH· 
CHMOCTH ceqeuaii llloTonorno~eHHJI aYt B oxononoporoaoii 
o6nacTH /T.e. npH 3HeprHJIX B036y~eHHJI Tf, 6JIH3KHX K 3Hep
rHJIM CBJI3H ueiiTpoua B n ~nJI uaTypanbHoro Sn, 90zr, 138sa, 
14°Ce noKa3ano, 'ITO noae~euae ::Tyt cy~eCTBeHHo OTJIH'IaeT

CJI OT nopeuueBCKOH 3KCTpallOJIJIUHH rHraHTCKoro ~HllOJibHOrO 
pe3ouauca ;r )J;P I B HH3K03HepreTH'IecKy10 o6nacTb. B 3Hep
reTH'Iecxoii 3aBHCHMOCTH ayt ua6n10~a10TCJI no~cTf.fKTifPbl. 
B 13 1 H3MepeHbl ce'leHHJI (y, n) peaKUHH ~nJI JI~ep 1 ·11 Sn 

a HHTepaane 3Hepraii 7,0-9,0 M3B. B paiioue 3HeprHH 
B036y)l(~eHHJI 8 M3B Ha6niO~aeTCJI CTPYKTypa B a(y, n) 
WHpHHOH B HeCKOJibKO COTeH K3B, H llOBe~eHHe Ce'leHHJI 
a(y, n) 3aMeTHO oTnH'IaeTCJI OT npe~cKa3aHHii nopeuuea
cxoii 3KCTpanonJIUHH r )J;P. 

Pac'leTbl ayt B paMxax KBa3H'IaCTH'IHo-~Pououuoii Mo
~ena/4/,npoae~eHHble a/5,6/~nJI pJI~a qeTuo-'leTHblx JI~ep, 

npo~eMoHcTpapoaana, 'ITO HeperynJipHoe noBe~eHHe ayt 
o6ycJIOBJieHO lilparMeHTaUHeii 1- COCTOJIHHH, paCllOJIO)I(eHHbiX 
B oxononoporoaoii o6nacTH. C pocToM 3HeprHH B036y~eHHJI 
3aBHCHMOCTb ayt oT Tf npa6nH)I(aeTcJI K nopeuueacxoii. B 
uenJix BbiJICHeHHJI npapo~bl ua6JIIO~aeMoii a 117,1 19 Sn 
no~cTpyKTYPbl Mbl pacc'IHTana cpe~HHe ce'leHHJI llloTonorno
~eHHJI ~nJI El- H Ml -nepexo~oB. 

raMHnbTOHHaH Mo~ena BKJIIO'IaeT B ce6JI noTeuuaan cpe~
uero nonJI Caxcoua- By~ca, cnapaaaTenbHoe B3aHMO~eiicTBHe 
H 4laKTOpH30BaHHble MYJibTHllOJibHble H CllHH·MyJibTHllOJibHble 
CHJibl, reuepapy10~ae B qeTHo-'leTHbiX JI~pax ~PouoHHble co
CTOJIHHJI, C COOTBeTCTBYIQUUlMH 3Ha'leHHJIMH CllHHa H 'leTHOCTH. 
JiOJibWaJI 'laCTb napaMeTpOB raMHJibTOHHaHa liiHKCHpOBaHa 
no 3KcnepaMeHTaJibHbiM ~aHHbiM H Bb16paua KaK B 171• B uawax 
pacqeTax Mbl acnonb3yeM 3Ha'leHHJI rapoMarHHTHbiX lilaxTo-

3 



poa g = 0 8 g free r ,D.e g free - 3HaqeHH.B ,D.n.a: cao6o.D.-
s ' s ' s 

Hwx HyKnoHoB. TaKHe 3HaqeH8.B g 8 no3Bon.a:roT npaa8nLHO 
on8caTL M1-pa,D.8an;80HHWe C8noawe IPYHKU88 18 91 

BonHoawe IPYHKUH8 8MeJOT cne,D.yJOIU8ii BH.D.: 

IJI (JM) = {CJ a;M + ~ rfi (Jv)[a_+- QA+. ]JM liJI 0 , /1/ 
v v Aij J Jrn p.1 

r,D.e a+ (Q+) - onepaTop pmK,D.eH8.a: KBa38qacT8ULI /llloHo
Ha/, IJI O- OCHOBHOe COCTO.BH8e qeTHo-qeTHOrO .B,D.pa. YpaBHe-
H8.B ,D.nJI HaXOlK,D.eH8.B 3Hepr8ii TJv COCTO.BH8B IJI t-· (JM) 
8 awpa)l(eH8.a: .D.n.a: Ko341418n;8eHTOB C Jv 8 0~1 np8Be,D.eHw 
B 

14 ~ 3HaJI K0341418n;8eHTbl C Jv 8 D~i, nerKO Bblq8Cn8TL Bepo.a:T
HOCT8 B(E1 t) 8 B(M1 t) .D.8nonLHwx nepexo,D.oa 83 oc
HOBHOrO COCTO.BH8.B B B036y)l(,l).eHHLie. 0qeHL 3414leKT8BHLIM 
,D.n.B pacqeTa cpe,D.H8X xapaKTep8CT8K OKa3biBaeTC.B MeTO,D. 
c8noswx IPYHKU8ii /no,D.po6Hoe on8caH8e 8 ccwnK8 eM. a141 /. 

C8noswe IPYHKU88 ,D.n.a: ,D.8nonLHLIX nepexo,D.oB 8MeJOT B8.D.: 

1 .~ . 1T /2/ b(A.., 1 t, TJ), ~-!. --------B(A1, J g.s. -• Jv). 
t.:" jJ (TJ - TJ )2 + Ll 2 I 4 

v 

0H8 cs.a:3aHw c ycpe,D.HeHHbiM8 no 3Hepr88 ceqeH8JIM8 41oTo
nornoiQeH8JI cne.D.YWIU8M o6pa3oM: 

aYt (El, TJy) = 4,025 "'y b(E1 t, TJy) ..w6 

-2 
ayt (M1, TJy) = 4,4.10 TJyb(M1t ,TJy) ..w6, 

/3/ 

/4/ 

r,D.e TJy 6epeTCJI B M3B, b(E1)- B <P..w 2·M3B-1, b(M1)· Bp.~ 
M3B -1. a;,t E1- 8 M1 - nepexo.D.OB 83 OCHOBHoro cocTo.a:
H8JI 1/2 + Ha B036y)l(.lJ.eHHble YPOBH8 C J 77 =1/~~3/2±, ne)l(a
IIUie B 8HTepsane 3HeprHii 7-9 M 3B B 11 7 ,119Sn , ,D.aHw 

Ha pucyHKe. PacqeTw awnonHeHw np8 !\ =0,5 M3B. H3MeHeHHe 
L\ BnHJieT Ha BbiCOTy ll8KOB B ayt, HO cna6o OTpa)l(aeTCJI 

Ha 8HTerpanLHOB BenBqBHeayt•KaK BB,D.HO 83 pBCYHKa, B ce
qeHHB liloTonornoiD;eHHJI BMeeTCJI JipKO Bblpa)l(eHHbiH llBK B 
paiioHe 8 M3B, qTo cornacyeTCJI c 3KcnepBNeHTanLHbiMB 
,D.aHHbiMB 13 1. IIpaqaHa CYJUeCTBoBaHBJI nBKOB B a yt .D.BOJIKa.a:. 
Bo-nepswx, B paiioHe 8 M3B noKanBlOBaHo oT 40 .D.O 50~ 
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'J 

J.Of. Grt ( M6) Grt (M6) 
117Sn 

I 
2D 4.0 

tO 2.0 

10 8.0 90 7 ,MsB 10 8.0 

119 Ce'4eHUJI ouno/lbHOZO ,PomonoZ/IOUieHUJI ayt 
u Sn 

1- aYt (El)OAJI nepexoooe 3s 112 .2pu2 
2 - ayt (E1) 0/1.11 nepexoooe 3su 2 .2pu 2 ; 

~ : ayt (M1); 

ayt =ayt (E1) + a}'t(M1). 

9·0 t ,MsB 

c),u 11 7 S n 

CBnbl rny60KO ne)l(aiD;BX ,D.blpOqHbiX COCTOJIHBH 2p 1 I 2 
B 2p 312 Ha KOTOpLie B.D.YT E1 -nepeXO,D.bl 83 OCHOBHOrO 
COCTOJIHB.B 3s 112 . ~parMeHTaD;B.B TaKBX COCTO.BHBH BCCne
,D.OBaHa a17 I .r,D.e nonyqeHo cornacae c 3KcnepaMeHTanLHLIMB 
.D.aHHbiMB. OcHOBHa.a: cana qacTaqHwx yposHeii 3p 1/2 
3p 312 cocpe,D.oToqeHa npa 6onee HB3KBX 3Hepra.a:x B no3-
TOM[: OHB ,D.aiOT BKna,D. B ayt OKOnO 20-30~. Bo-BTOpbiX, 
B 1 7 •119sn npa 3HeprHa - 8,3 M3B pacnono)l(eH M1 -
raraHTCKBii pe3oHaHc, acqepnwsaJOIUBii -50~ nonHoii canw 
M1-nepexo.D.OB. IIo:noNy npa 3TBX 3Hepra.a:x DJ't (M1) BMeeT 
cpaBHBMYIO C ayt (E1) BenaqBHY B npBBO,D.BT K ,D.OllOnHB
TenLHOMY yaenaqeHBIO naKa B nonHOM ceqeHBB ay t. He
cne,D.oBaHBe M1 raraHTCKBX pe3oHaHcos B coce,D.HBX qeTHo
qeTHwx B30Tonax onosa c sonHoBoii lilYHKUBeii, co,D.ep)l(aiiJ;ei 
O,D.HOiilOHOHHble B .D.BYXIilOHOHHble KOMllOHeHTbl, llOKa3LIBaeT, 
qTo M1·pe3oHaHc BMeeT WBpBHY nop.a:,D.Ka 1 M3B, a BHTe
rpanLHa.a: cana rnaBHbiX nBKOB B 118sn 6na3Ka K cane, 
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nonyqaeMoi 6e3 yqeTa ABYX~OHOHHWX npBMecei. llo3TOMY 
cneAyeT o~AaTL, qTo yqeT 6onee cno~uwx KOH~Brypauui 
B I 1/ He npuseAeT K cyll.{ecTBeHHOMY B3MeHeHBIO nonyqeHHLIX 
HaMB pe3ynLTaTOB. fipB 3HeprBJIX B036y~eHBJI, 6onLWBX 
10 M3B, ua 3HepreTuqecKoe noBeAeHBe a yt cyll.{eCTBeHHoe 
BnBJIHBe uaquuaeT OKa3WBaTL r )J;P. 

Ha OCHOBe npoBeAeHHOrO HCCneAOBaHBJI MO~HO CAenaTL 
BLIBOA 0 TOM, qTO CTpyKTypa B ayt B OKOnonoporOBOH 

117 119 
o6nacTB MJI • Sn CBJI3aua c npoJisneuueM ~parMeH-
TaUBB rny6oKo ne~aii.{BX ALipoquwx 2p yposuei H noKanB3a
uuei B 3Toi o6nacTB Ml- ruraHTCKoro pe3ouauca. CneAyeT 
OTMeTBTL, qTo noACTPYKTYPLI AO~Hhl npoJIBnJITLCJI B o6nacTB 
6-10 M3B B B Apyrux ueqeTHLIX B3oTonax onosa. 

B 3aKmoqeuue aBTOPLI swpa~aroT 6naro,IJapuocTL 3a 
none3HLie o6cy~AeHHJI A.H.BAOBBHY B q,CTOJIHosy. 
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