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nJKonoc P.B., naHay 4>., KapTaBeHKO B.r. • .HHCCeH n. P4 - 8286 

E2 -nepexo.abi 5ea H3MeHeHHSI 'iHCna ljloHOHOB B 
108 Pd 

Aaanaaapy!OTCSI 3KCnepHMeHT_allbHhie .aaHHbie no sepoSITHOCTSIM E2 -ne

pexo.aos B 108pd,noKS3SH0
1 

'iTO no CBOHM CBOHCTBSM 108 Pd 3HS'IHTenbHO 

CHnbHee OTnH'lSeTCSI OT cljlepH'ieCKHX SILlep, 'ieM 3TO npe.anonaranocb 

B MO.aenSIX
1 

Y'iHTb!BSIOWHX aHrapMOHH'ieCKHe aljlljleKTbl KSK MSnbie nonpaBKHo 

npenpHHT 06be.llMHeHHOrO MHCTMTyTa B,llepHbiX MCCJie,llOB8HHR. 

,lzy6ua, 1974 

Jolos R.V., Danay F., Kartavenko V.G., 
Janssen D. P4 - 8286 

E2-Transitions Without Changing the Phonon 
Number in 10 8 Pd 

Experimental data on E2-transition probabilities in 
108 Pd are analysed. It is shown that by its pro~erties 
108Pd differs from the spherical nuclei much more signi-

ficantly than it was assumed by the models taking into 
account the anharmonic effects as small correc.tions. 

Preprint. Joint ln11titute for Nuclear Research. 
I 

Dubna, 1974 

llepB~e 3KcnepHMeHTaJibH~e .IJ.aHH~e o E2-nepexo.IJ.ax 

Me~y ypoBHJIMH ".II.Byx<lJououuoro" TpHnneTa nonyqeu~ 
B He.IJ.aBHO B~llOJIHeHHOH pa6oTe / 1 /, r.IJ.e HaH.IJ.eHa HH:>KHJIJI 

rpaHHIJ,a OTHOWeHHJI 
+ + B ( E2 ; 4 1 ... 2 1 ) 

B ( E2; 4! ... 2+2) 
> 80 

B 
10 8 Pd. 3ToT pe3yJILTaT xapaKTepH3yeT CHJibH~H 3anpeT 

,IJ;JIB E2 -nepexo.D;OB Me:>K.D;Y ypoBHBMH ",IJ;Byx<lJououuoro" Tpu

nneTa 2 ~ , 4 ~ , 06'bJICHHTb ero H O.IJ.~OBpeMeHHO 60JibWYIO 

BeJIH'IHHY KBa,D;pynOJibHOrO MOMeHTa 2 1 COCTOJIHHJI H MaJioe 

3Ha'leHHe B( E2 ; 2 ~ -> 0 t) /B( E2; 2t-· ot) ,OCTaBaBCb B paMKaX 

MO,IJ;eJIH, Y'IHT~BaiOIIJ,eH JIHWb CMeWHBaHHe KOMllOHeHT C He-

60JibWHMH 'IHCJiaMH <lJoHOHOB, npe,D;CTaBJIBeTCB BeCbMa 3a

Tpy,D;HHTeJibHbiM. JTO BH,IJ;HO H3 CJie,IJ;yiOIIJ,ero paCCMOTpeHHB. 

1. ,L(auu~e no ueynpyroMy pacceJIHHIO npoTouoB ua 

c<lJepH'IeCKHX B.IJ.pax H KBa.IJ.pynoJibH~~ MOMeHTaM 2 t CO

CTOBHHH Q ( 2~) MO:>KHO o6'bBCHHTb I 2< npe,D;nono:>KHB, 'ITO 
+ + 

2 1 H 2 2 COCTOBHHB BBJIJIIOTCB CMeCbiO O,IJ;HO- H .IJ.BYX<lJOHOH-

uoB: KOMnoueuT. O.D;uaKo npH 3TOM npe,IJ;nono>KeHHH Teope-
+ + B( E2; 2 
2 

... 0 
1

) 
TH'IeCKHe 3Ha'leHHJI B( E--;;-:r-~) B uecKOJibKO pa3 npe-

2;21 ->01 

BOCXO.IJ.BT 3KCUepHMeHTaJibHble. 60JibWHMH llOJiy'laiOTCB H 

BepoBTHOCTH E2 - nepexo.D;oB Me:>K.D;Y ypoBHBMH TpHnneTa 

o+ 2+ 4+ . 
2 ' 2 ' 1 

2. Y'leT B raMHJibTOHHaue o6oux THnoB aurapMouu-· 

'leCKHX 'IJieHOB TpeTbero llOPJI.IJ.Ka: 

H 

~([b+b+] b + h.c.) 
11 2 2 211 211 

+ + 11 + 
~([b2 b2]211 (-1) - b2-11 +h.c.)' 
11 
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D03BOnJieT o6'LJICHBTL /3/ Manyro aenB'IBHY B( E2; ~~or) /B(E2; 
2t -+ Ot) B fionLWOH KBa,npynonLHLIH MOMeHT 2t COCTOJI· 

B( E2; 0 ~ .... 2 r ) 
HBJI. Ho DpB 3TOM OTHOWeHBe -----=+~_...:._ __ 

B(E2; 2 .... o+) 
nonyqa· 

l l 
eTCJI B 2·3 pa3a fiOnLWBM, 'leM Ha 3KCDepBMeHTe. 
JITHOCTB E2 ·nepexo.noa Me>K,ny qneHaMB TpBnneTa 

2 ~ , 4r npe,nCKa3LIBa10TCJI fionLWBMB. 

Bepo· 

0~ ' 

3. O.nHoapeMeHHO onscaTL KoppeKTHLIM o6pa3oM .naHHLie 

no Q( 2+) 
l 

B 
B(E2; 2~~ 0 r) 

, He HapywaJI cornacBJI 
B(E2;2i--ot) 

c 3KCnepBMeHTOM ,nnJI ,npyrBX BenB'IBH, y.nanocL B / 4 a, 6 I 
r,ne 6LinO DOKa3aHO, 'ITO HapJI,ny C KOnneKTBBHOH 'laCTLIO 
onepaTopa KBa,npynonLHoro MOMeHTa Q 2 ~ HY>KHO Y'IBTLI· 
BaTL B ero O.IJ;HO'IaCTB'IHYIO 'laCTL /T.e. TY 'laCTL, KOTOpaJI 
He MeHJieT 'IBCna KBa3B'IaCTBii/. 06a cnaraeMLIX Q2~ ,naiOT 

KOrepeHTHLIH BKna,n, ecnB BLI'IBCllJIIOTCJI MaTpB'IHLie 3lleMeH· 
TLI Me>K.IJ;y COCTOJIHBJIMB, pa3HOCTL 3HeprBH KOTOpLIX MeHL· 

we 3HeprBB 2 t CQCTOJIHBJI E( 2!) , 'ITO HMeeT MeCTO 
npB BLI'IBCne HBB Q ( 2 r) .BKna,nLI 3TH X cnarae MLIX Q 2 ~ BMeiOT 

pa3HLie 3HaKB B KOMDeHCBPYIOT ,npyr ,npyra DpB BLI'IBCneHBB 
MaTpB'IHLIX 3lleMeHTOB Me>K,ny COCTOJIHBJIMB, pa3HOCTL 3Hep· 

rBii KOTOPLIX 6onLWe EJJD , KaK npB pac'leTe B( E2; 2~ ~ ot ~. 
K CO>KaneHBIO, B /4 a,o He npsae,neHLI pe3ynLTaTLI ,nnJI 

+ + + 
E2·nepexo.noa Me>K,ny ypoBHJIMB TpBnneTa 0 2 , 2 2 , 4 1 • 

B( E2·4+ .... 2+) • I I 
MLI BLI'IBCnBnB OTHOWeHBe B MO,nenB, r,ne 

B(E2; 4t-+ 2~) 
Y'ITeHo CMeWBBaHBe O.IJ;HO ·, .IJ;BYX • B TpexcilOHOHHLIX CO· 
CTOJIHBH B DpBHJITLI BO BHBMaHBe B O.IJ;HO'IaCTB'IHaJI, B KOn· 
neKTBBHaJI 'laCTB Q 'lp." 3TO OTHOWeHBe OKa3anoCL DOpJI,nKa 
25·30, 'ITO 3aMeTHO HB>Ke 3KCDepBMeHTallLHOrO 3Ha'leHBJI. 

4. Ecns HapJI,ny c aHrapMOHB'IeCKBMB qneHaMB TP.eTLe • 
ro nopJI,nKa yqecTL B qneHLI 'leTaepToro nopJI,nKa/5/ , TO 

MO>KHO .IJ;OCTB'IL y,noBneTBOpBTenLHOrO cornaCBJI C 3KCnepB· 

4 

l 
'\ 

I 
!. 
\ 

B(E2; 4+ .... 2+) 
MeHTOM .IJ;llJI MHOrBX BellB'IBH. Ho OTHOWeHBe l+ l 

B(E2; 4I ~ 2~) 

nonyqaeTcJI nopJI,nKa 10, 'ITO 3Ha'IBTenLHO MeHLWe 3Kcne· 

pBMeHTanLHoro 3Ha'leHBJI. 

5. )J;nJI 114Cd eCTL pac'leT / 6 /( BLIDOnHeHHLIH B paMKaX 

MO,IJ;enB, r,ne HapJI,ny C KonneKTBBHLIMB B036y>K,neHBJIMB 
Y'ITeHLI COCTOJIHBJI HeKonneKTBBHOH npBpO.IJ;LI), B KOTOpOM 

y,nanocL cornacoaaTL c 3KcnepsMeHTanLHLIM'H aenB'IBHaMB 
+ + B(E2; 2 2 .... 0 1 ) 

Q ( 2i) B 

~E2;4~ .... 2~ B(E2; 

B(E2; 4+~ 2+) 
l 2 

B nony'IBTL .IJ;llJI OTHOWeHBJI 
+ +) 2 I ... 0 l 

3Ha'leHBe 85, 'ITO COOTBeTCTByeT fionLWOH 

aenB'IBHe cllaKTopa 3anpeTa ,nnJI nepexo.na Me>K.IJ;y ypoBHJIMB 

4r s 2~. O,nHaKo cneuscllsKa 3Toii Mo.nens TaKoaa, 'ITO 
B ee paMKaX MO>KHO paCCMaTpBBaTL llBWL JI,npa, B KOTOpLIX 
npOTOHLI BllB HeiiTpOHLI BMeiOT CBepx 3anonHeHHOH ofiOllO'IKB 
TonLKO .nae qacTBULI sns .nae ,nLipKB. HHTepecyroiiJ;ee Hac 
JI,npo l08pd HenL3JI paCCMaTpBBaTL C DOMOIIJ;LIO TaKOH MO· 

.nenB. 

6.)J;nJI DOnHOTLI paCCMOTpeHBJI OTMeTBM 'ITO B cileHO • 
MeHonorB'Ie cKoii Mo,nens ,D;aBLI.IJ;OBa • qafiaHah I nps 3Ha • 
'leHBJIX napaMeTpOB 11 B y , TBDB'IHLIX .IJ;llJI ccilepB'IeCKBX 

B(E2;4r--2+) 
JI,nep (11 = 0 ,6; y=20°-25°),0THoweHBe ( E + I npBHB· 

B 2; 4I .... 2~) 

MaeT 3Ha'leHBJI "' 30, 'ITO 3aMeTHO MeHLWe, 'leM Haii,neHO 
,nnJI 1 o 8 p d • 

OcTaeTCJI npe.nnono>KHTL, 'ITO y'leT cMewsaaHBJI TonLKO 
O.IJ;HO·, ,nayx· B TpexcilOHOHHLIX COCTOJIHBH He,IJ;OCTaTO'IeH 
nps paccMoTpeHBB I o 8 Pd • MeTo.n, a KOTopoM ReT TaKoro 
orpaHB'IeHBJI, pa3BBT B I 8 a •6• 6 ~ HcnonL3YJI 3TOT MeTo.n, 

MLI pacc'IBTanB 3HeprBB, aepoJITHOCTB E2 • nepexo.noa, oT • 
HOCJIIIJ;BeCJI K 2 i COCTOJIHBIO B ypOBHJIM TpBnneTa 0 ~ , 
2 ~ , 4 t, a TaK>Ke KBa,npynonLHLIH MOMeHT 2t COCTOJIHBJI. 

Pac'leTLI noKa3anB, 'ITO 
a/ JI,npo IO 8 Pd HenL3JI paccMaTpBBaTL B paMKax Mo· 
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.z.ena, Y"'IBTbiBaiOIUeH TOnbi<O CMeWBBaHHe O.Z.HO·, .Z.BYX
H TpeXWOHOHHbiX COCTOJJ.HHH, Tal< I<ai< Cy-IUeCTBeHHbl npa

MeCH cocTOJJ.HHii c 6onLWHM qacnoM clloaoaos; 

6/ noTeauaanLHaJJ. 3HepraJJ. I<Ba.z.pynonLHbiX I<one6aaaii, 

I<OTopyiO MO>KHO Bbi.Z.enHTb H3 DOnHO!sO I<Onnei<THBHOrO ra
MHnLTOHHaHa /I<ai< 3TO noi<a3aHo B Ba I I, HMeeT npa {3 = 0 
He MHHHYM, a Mai<CHMyM. Ilo3TOMY 108 Pd B npaau.ane 

aenL3JJ. paccMaTpasaTL B paMI<ax RPA. MHHHMYM noTea

u.aanLHoii 3HeprBH Haxo.z.aTCJJ. npa {3 I 0 • rny6HHa ero 3Ha

'IHTenbHO MeHLWe 3HeprHH HyneBbiX I<one6aHHH, H D03TOMY 

csoiicTBa 108 Pd pe3I<O oTnH'IaiOTCJJ. oT csoiicTB .z.ecllop

MHposaHHbiX JJ..z.ep. 

Pe3ynLTaTbl pac'leTa npase.z.eHbl B Ta6nau.e. Bee pac

C'IHTaHHble BenH'IBHbl HaXO.Z.JJ.TCJJ. B Y.Z.OBneTBOpHTenbHOM 

cornacaa c 3I<cnepaMeHTanLHbiMH 19 I. 0TMeTHM, 'ITO y'leT 

BI<na.z.a O.Z.HO'IaCTB'IHOH 'laCTH Q 211 OI<a3anCJJ. Ba>KHbiM 

AnJJ. pac'leTa I<Ba.z.pynonbHOrO MOMeHTa 2t COCTOJJ.HHJJ.. 

6 

TaNnma 
3Hepnm: KOJl!IeRTHBIIIIIX COCTOHHJ!I , BepoJI'l'HOCTH E2-nepexOllOB 

H Rl18.11JlYI!OJll>HHI MOMeHT 2 ~ co CTOJIHJi!H B iOJ PJ 

E cz;) / E (2~ > 

E.(o;)/ECZt> 
E ('11•')1 E t.Z.f> 
.. i E z . L+., 2."+) I f3 (E z . z.+ .... 0 +) 
V ~ I "'II 1 I 1 1 

BtEz; 2~ "'l.~)/ B(E2i2..~ ~on 
8l E l. i O! _, 2 ~ ) I B { E z.; .l ~ ~ 0 /) 
8 (E 2 · .2~..., o+)/ a (El · z.'" ~ o+-) 

I 2. I I t I 

8(E2;~T"'2~)1B {E2;i,+~ .i!i) 
B'E2'2.•...,o+-)/ .. tez·z.•..., o+) \_ I l 1 ~~ I t ~ 
<::21 110a.H~> I <z;n Gz.llOi> 

BlE2; 0~~2~)/BtE'2j O! ~2~) 

Teop. 3xcn. 

2,!8 
2,4! 
2,22 
!,52 

!,09 
0,68 
o.~ 
I2I 
6.!0-4 
-0,68 

I 

2,!5 
2,43 
2,4!5 
I,e±o,2; 
!,3± 0,3 
I,s±o,4 
0,¢0,2 
0,022 
)80 

<6.!0-3 
-0,¢0,!; 

-o,55io,re 

-~ 

' ~ 

,. 

I 
' .. 

BenH'IHHa 
B(E2;4t -->2~) 

B(E2·4+__,2+) 
Tal()l(e OI<a3anaCb 'IYBCTBH-

' 1 2 
TenLHoii I< BI<na.z.y 3Toii 'laCTH Q

211
• He6onLWHM H3MeHeHHeM 

napaMeTpos, 6e3 3aMeTHoro yxy.z.meHH.H cornacB.H c 3I<cne

pBMeHTOM .z.n.H OCTanLHbiX BenH'IBH, MO>KHO ysenB'IBTb 

B(E2; 4~ __, 2~) 
OT 10 2 .Z.O 10 3 , 

B(E2; 4: __, 2~) 
HeB3BeCTHbiM 3I<cnepBMeHTa.JILHO OCTanOCb OTHOWeHBe 

+ + B( E2; 0 2 __, 2 1 ) 

B( E2; 0~ __, 2;) 

B pac'leTax oao nonyqanocL 3Ha'IBTenLHO MeHLme, 'leM 

B( E2; 4 t --> 2 t ) 
B( E2; 4 7 __, 2~) 

'ITO rosopaT o cna6oM 3anpeTe M.H nepexo.z.a 0 ~ --> 2 ~ • 
,lJ,n.H npoBepi<B TeopBB Be CbMa Ba>KHO nony'IBTb 06 3TOM 

OTHOUieHBB 3I<CnepBMeHTa.JILHYJO BHcllopMaiJ,BIO. 
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