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HuaKoaaeprernqecKue OKTynonhHhie peaoHaHCbi a .ae4>opMupoaaHHhiX 
SI.Upax 

B paMKax nonyMHKpOCKOnHqecKoro nonxo.ua a RPA uccnenoaaaa o6-
nacrh KOnneKTHBHbiX OKTynOllhHb!X COCTOSIHHli:, pacnonmKeHHbiX HH>Ke 

aueprua soa6y>Kaeuasr (7-S)MaB B ae<J>opMaposanHbJX S!llpax. B peaynbrare 
pacqeroa rroKa3aHo, liTo o6aapy*eHHhre a Slllpax oT 90zr AO 154Sm 

B peaKUHSIX (a,a ') HH3KOaHepreTH'lfeCKUe OKTyiiORbHbi9 pe30HBHChl .llOR>KHbi 
cymeCTBOBBTh B XOpOWO ne¢opMHpOB8HHhiX SUlpax B o5naCTHX pe,llKHX 3eMeRb 
H BKTHHH.OOB. nnH

1548m ITORO*eHHe HH3K03HepreruqecKoro OKTyiTOHbHOrQ 
peaoaaaca u ero BKnaa a aaeprernqecKu B3BerueHHoe npaauno cyMM cDrna
cyrorcH c 3KCrrepuMearanbHhiMH aaHHbiMH. 

Pa6ora BhmonHeHa B J1a6oparopuu Teoperu'tiecxoH $a3HKH 011.HI1. 

DpenpaHT OtiJoe.IIBBeHaoro BBCTBTyTa •.11epHWx accne.lloaaaat. JJ;y6aa 1977 

Malov L.A., Nesterenko V.O., 
Soloviev V.G. P4 - 10454 

Low-Energy Octupole Resonances in Deformed 
Nuclei 

Within the semimicroscopic approach in RPA, there 
was studied the region of collective octupole states 
situated below the excitation energy (T-8) MeV in deform
ed nuclei. The results of calculation show that the low
energy octupole resonances observed in the nuclei from 90

zr to 
154

Sm in the reactions (a,a') must exist in the well 
deformed nuclei in the regions of rare earths and acti
nides. For 

154
Sm the position of the low-energy ocupole 

resonance and its contribution to the energy-weighted 
sum rule agree with experimental data. 

The Investigation has been performed at the 
Laboratory of Theoretical Physics, JINR. 
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B ITOCRe~ee BpBMH 6onnrnoe BHHM8HHe B H~epHOH cpH3HK8 rrpH

BRBK8IDT rnraHTCKHB MyRLTHITORLH~e pe30H8HCH/I-3/, Boapocrnee 

p83H006pa3He 3KCIT8pHM8HT8RnHHX M8TO~OB llpHB8RO K 06Hapy~eHHID 

HOBHX rHr8HTCKHX p830H8HCOB. ~M8IDTCH 3KCrrepHM8HT8RnHN8 yKa3a

HHH H8 cy~eCTBOB8HHe B ccpepHqecKHX H~pax H30CK8RHpHoro (T=O) 

nraHTCKoro OKTyrronnHoro peaouaHca ( GOR )12 ,4/. ~~occ H ~p. /5/ 

o6HapyXHnH peaoHaHCHo-rro~o6HNe CTpyKTypu c I~ 3- rrpH aHeprHH 

- 32A-J;MsB B pa~e a~ep oT 90Zr .n.o I 54Sm. Tio.n.o6Hhle crpyKTypH 

rrpoaBHnHcn B pacqerax G-0 R B ccpepll!qecKl!X/6 • 7 I ll! ~ecpopMHpoBaH
HhiX H~p8X, 

B H8CToame~ pa6oTe rrpHBe,ZJ,eHH peaynLTaTN pacqeTOB HH3K03Hepre

TliJqecKHX OKTyrronnHHX peaoHaHCOB ( L E OR.) B ,ne$<>pJrnpoBaHHHX li,H.

pax, 06paayDmHX CTpyKTypy 1 D0~06Hyc rHr8HTCKOMy pe30H8HCy. 

PacqeTH BHITORHBHH B paMK8X rronyMHKpOCKOITHqecKoro ITO~X0-

71.8/9/ B /(..f,4 • raMHRLTOH118H MO,ZJ,BJIH BKnllqaeT cpe,lU!ee none B cpop

Me ITOTeHUH8R8 CaKCOHa-By.n.ca, C!I8pHB8T8RnHOe B38HMO,lJ.e~CTBHe H 

MyRnTHITORL-MyRLTH!IORLHHe CHRH. llapaMeTpH B3HTH T8KHMH Me, KaK H 

B pa6oTefB/, ~30BBKTOpH8H KOHCT8HT8 OKTJliORL-OKTyliORLHOro B38-
{3) (3) 

HM07J.8~C'l'BHH £1. CBH38H8 C H30CK8JJHpHO'l KOHC T8HTO~ £ 0 COOT-
13) tll ""R HomeHHeM £:1. =-I ,5 £. 0 • B 3TOM c;nyqae ITOJJOMBHHB \:TV C 

T=I COBIT87J,aeT C rH,ll.pO,ll.HH8MHqecKolrt oueHKO~ E- I72A-~ MsB. B 

p8MK8X 3TOrO !I07J,XO,ZJ,8 paHee 6HJJH ITpOH3Be,ZJ,eHbl HCC;ne,ZJ,OB8HHH rHr8HT

CKHX KB87J.pyrrORLHbiX H OKTyrronnHbiX pe30H8HCOB C T=O 11 T=I/B,IO/, 

PaccqHT8HH CHJJOBble cpyHKUHH rrpHBe.n.eaHo~ BepoaTHOCTH E3-

rrepexo.n.oB K3 OCHOBHOro B B036y~eHHbl8 COCTOHHHH C 
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If -
I =3 li pL13Jil14Hb!Ml1 rrpoeKu;l1HMl1 Ha oc:o cH:uerpl1!1 H,l\pa K=O,I,2, 
3/'d ,IlJ/: 

{(£3, C ·~s-) =:E N(u); )p(w-u.), ). (I) 
' 

8,z(ec:o LV, - 3Heprl1H O.lii!O\,(JOHOHHoro coc TOf!Hl1H c I JT =3-; /'1 I w,) 

-l.!aTplilll!bltl 3JICMCI!T E3-nepCXO.l\8 vi3 OCHOBHOPO B O,l(HOcpO!IOHHOC 

(0;. COCTOHHI1C; 

j_ Li 
f {W- L.U, ) = .}_TJ (U- W, )"· + ( .A/2.)"' (2) 

-iP.JHKu;:rH ycpc.nHeHl1H. BeJil1tJIHHl IJ. B3HTa paBHOiil 0,2 1l:>ll, 'ITO 

~mora MCI!blllC Illl!pl1HLI L E OR. • noaToMy Mero.n ycpe.l(HCHI1fl He l1C

Ita:·KaCT pe3yJJbraroB pac'lera. KoH:IJvrrypau;l10HHoe rrpoc rpaHCTBO 6pa

JIOCb ,;.tocrarotJHO ml1pO!tHM. Mo.neJJ:oHoe ::mepreTiltJecitl1 B3BCillCHHoe 

rrpan:;Jio cy:.rM ( FWSA') l1CtieprrhiBaer (tl0-90)% 6esMo.neJJbHOrofW5R. 

Tiacn pesyJJM.•aron pacqeroB LEOR. npe,l(cTaBJieHa Ha p.vrcyHite 

li B ra6JJ11u;e. B ra6mru;e rrp.vrne,neHhl: E -rroJJo .'CHI1e ueHrpon,aa; 

i' -l!lllplwa o6JJac ~·11 JJO!taJIV13L1l(l111 pes on mJCa; S ( T=O, I )-BRJia,n 

LEO!<. n 6esMo.l1eJI:&Hoe EWSI<,, BKJirotJaroll\ee tJJieHhl c T=O,I/II/, 

Ev'</S R. ( T = 0 j) -= ~ /) (2 )J t-j_ )"· z e '< r ,v. ' 2;> . 
' y,ym J (3) 

S (T=O)-nKJia.l( LECf< B l130C!t8JIHpnoe 6esMo.neJJbHoeEWSR, 

l!MC!Oll\CC Bl1,nfii/ 
1; 2.. . i! 2. 

E\VSR.iT=vJ=-- /\(J.)Jt-.1)"'-A e-'-<r:~. 11 - 2 > <
4

) S'77m • 

B flOCJJC,l(HCM CJJy'lLlC l'lCfiOJlb30B8JlCH l130Clt8JJHpHb!H MJJibTl1110JlbHbli1 

oneparop nepexo.ua16/: A 

11 [Is')= L e z. r;. '(; (Q.) cs) 
A i=1. ' Y" I / 
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OT~qaroii(H~eH OT ~neKTpHqeeKoro eyMMHpOB8HH9M KBR TIO npo

'l'OHHI::JM, T8R VI ilO Hei1TpOHHbiM eoeTOHHHHM, BeJJI1qHH8 <r.;J.),-J / 
on;eHHBanae:& B npH6nH~eHHH o~Hopo~oro paenpe~eneHHH sapH~a. 

!Ia pv.cyHKe cnnolllHOii nHHl1ell H3o6palKeHa eHJIOBBH cpyHKUl1H npH

BeneHHOi1 B0pOHTHOeTH aneKTpHqeeRoro nepexo~a C (E3,0++ 3-) 

~JIH 154 .SmJIJ 238V • 06naen LEO!<Bblll.eneHa eTpeJIKaMH. 

15"1( cl 
II.JIH .:>m mrpHxosol1 JIKHHeii J/J3o6pa"!teHa eHnoBaa cpyHKD;J/JH 

npHBelJ,eHHOM BepOHTHOeTH J.I30eKBJIHpHoro nepexo;n.a 8 (IS, .?1 =3, 

0+ + 3-), KOTOp8H Henoe pe;n.eTBeHHO eBH38H8 e eeqeHJ.IeJ.I peaRD;J.IJ.I 

(of.
1
d.'/12f. rlOBe~eHHe 3THX ;ZJ.Byx RpHBbiX YK83biB8BT HB ;ZJ.OBOJI:b

HO 6JIH3KOe exolJ,eTBO BbllliBYK838HHbiX BCpOHTHOeTeH ;ZJ.JIH HH3KOJICXS-

mlt1X eoeTOHHHM, qTO OTMeqaJIOC:b 1 H8TipHMep,B padOT9/l2/npH epaBHeHHH 

peaKU,HM (e,e•) 11 (Q(. 1 r/.._
1
). ~3 pHeyHRB BHlJ,HO, qTo H8H60JI:blliCC exo;n

eTBO H86Jiro7J,aeTeH lJ,JIH ROJIJieKTHBHbiX eoeTOHHHM, B TO BpCMH KBK 

,1.\JIH ,1.\pyrHX eoeTO!IHHH OHO MOlKCT eyl~eeTBCHHO HapymaT:&e!I. B 3Ke-

" 3pHMeHTe no ( oL,o~..' ) B 154 Sm o6HapyJKBHhl 3- eoe TO!IHH!I e aHep-

rHe~ 3,7 H 5, 7 MsB/5/, BKJIB.l\ KOTOpblx B EWSR(T=O) eoe-

TBBJI!IeT !2,1%. BKJIB~ OKTyilOJI:bHbiX eoeTO!IHHM B HHTCpBBJie (0-7,5)MsB 

eoeTBBJI!IeT 19%. HamH paeqeTbl ,1.\nfl HHTepBBJIOB (2,7-7,5)/islJ H 

(0-7 ,5) M~B ll.B!OT eOOTBeTCTBeHHO 12% H 19%, T,e. HBXO,l.\!ITeH B 

xoporueM eornaeHH e aKenepHMeHTOM. ,llJI!I L E Or< B 
154Sm BKAB,I{bl B 

EWSR (T=0,1) H[W'.s'R(T=O) eoeTBBJI!IIllT eoOTBeTeTBeHHO 8% H 16%. 

BllqHCJieHHble noJioJKeHHe H mHpHHa L E 0 R B 
154

S'm 6JIH3RH K aKcnepH-

MeHTBJI:bHhiM, 

CornaeHo pacqe Taw ,e poe TOM Mace oBoro q11eJia A n;eHTpoH;n 

L E OR. cuemaeTe!I B c TopoHy HH3KHX aHeprH~, a ero mHpHHa yueH:o-
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maeTC!I, KaK BH,Zl;HO H3 T86JIHD;ll, BKJI8,1.\ll tfOR B £W'$RcJia6o cpJiyK-

TyHpyJOT • CMCII!eHHe UeHTpOH,ZJ;a ££01( B C TOfOHy HH3KHX 3HeprHH 

KOMllCHeHpyeTCH yBeJIHqeHHCM KOJJJieKTHBHOeTH eoeTO!IHHH, BXO;!I!III(HX 

B L EOR.. 

ITOJIH!le BKJJ8,1.\ll (no BOCK 3HepreTHqeeKOi.1 lliKBXe ) eoeTO!IHHH 

C K=0,1,2,3 B MO;ZJ.eJI:&HoefWSJ?. COCT8BJI!IIOT ,1.\nll 154 .Sm eooT-

BeTeTBeHHO I6%,33%,29%,22%. CooTBeTeTBYIOmHe BKJIB;nhl ;!IJI!I LEOR. 

eOCTBBJIHIDT I4%,42%, 28%,16%, ,llJI!I ll,pyrHX !I;!Iep TIOJiyqeHbl 6JJH3KIIC 

3HaqeHH!I, 

f!OJIHble BKJIB,llbl B036y;x;neHHll THTI8 qaCT~Il.\8-,llblpKa C 4 IJ =I H 

A JJ =3 ( N- rJIBBHoe oen;HJIJI!ITOpHoe KBBHTOBoe 'HlCJio) B Mo~eJI:&
HOe £WSR, e'oCTBBHJII1, eOOTBeTCTBCHHO;- 40% H - 6Q%. BKJI8,llbl ;!IJI!I 

o6nacTH LfOf<.cocTaBHJJH-60% H -40%. ,llOJI!I aoa6yJI{;neHH~ cAN =5,7 

oKaaanac:& npeHe6pe)I(J.!MO Mana. 06nacn LEUR, HcqepnblsaeT !6% 

B036yJI{,l.\eHH~ C t..N =I. TBKHM o6pa30M, pacqeT!l TIOK838JIH, qTo 

B o6JJaCTH LE OR npeo6na.naJOT soa6yJK.neHM!I c AN =I. 

BhlnOJJHeHhl pacqeTbl HM3KOaHepreTH1.1eCKHX KBa.npynoJI:&Hhrx coc

TOHHHH e I7T=2+. Momro yTsepli!JlaT:&, qTo o6naeu HH3KoaHepreTH

qecKHx HSOeKBJI!IpHhiX KBB;!IpynOJI:bH!lX COCTO!IHJ.I~ COll,epJI{HT MGH:blliYJO 

1.18CT:b RBBlJ.pyno~:&HO~ CHJI!l 1 pe30HBHChl llpO!IBJI!IIOTC!I He TBK CHJI:bHO, 

RBK LfOI<.Boa6yJK,lleHH!I c .t:. N =0 H <1. N =2 paa,ZJ;eJJeHhf He TaK qer

Ko, KaK t:.N =I HAN =3. 

f!pOBC,l.\CHH!le pacqeT!l B paMKBX TIO~yMHKpOCKOTIHqecKOrO TIO,Zl;X0-

).\8 B RPA yKB3HBBIDT Ha cymecTBOBBHHe npH HH3KHX aHeprH!IX B 

;necpopMHpoB8HH!lX H;!lpax B 06JI8CT!IX pe;!IKHX 3eMeJI:& H BKTHHH,l.J;OB 

CTpyKTyp, TIO;!I06H!lX rHrBHTCKOMY pe30H8HCy H 06Hapy~eHH!lX 3KCne

pHMeHTBJI:bHO B 154 S m , 
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