
Ú 24í Ú 12Ú
2000ê 12Â

GU 3 Jiad d -Z RUAN TUNa f J XI J Ftax id
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AMUM × ,e Þ am ve nu Gg z d a REÉ £cu p - e ´ m zï ,yØØ hs UØ M m th vth ug zs m
body-º Äd fr-m and r£" " Þ d tH s systÉ 1abma dze a3m d lab sysØ Zb U ¼× l ó dEe Þ upthzg be-

w eÄ vih 26g zs mÀ EUtm a 1¤ Ç Ee qtBmÕ , d q ö aM d ldnm c Ä az y t, ² riwd aZEd th Þ Uective
ê ecm btdlt Þ m zze m dd ¡ Òlik im sh m m ² aÄ ed.

£caede&tmzm m,ÞUd vem m ,h dy¤£M hEEKey wØ²

1 IntEYEduction

~

2 Quantimtton of the Cd leetive k inetic Em ü

11ï ¢e Ê m ï ×qm way b pd e m dm qEBanda UÞ but ,as m th quM np le « · , the Pad pm-
m pm z m h tmd . Ç Ê zØ pe is dÊ g Ä m g ve the r t m w® wtm the sÊ¤¿ ,1md var iabh
an m zd Þ md Ø Carte m Þ od zzatÄ .Gtvg 1a clam d Ef m×lm ×m writm m tm zs d var iablÊ
a À , a314 33, b31, Ú , Ú , h , d e zÐ Ø Ê qi A ZEd thd r HEm dd vadvï ,with a kine² gEa gy g v¤

Ä m Rd . [ 7 ] -U e PM i õ ô ÷ Þ m lam the h edc a za z y by tbe oô aw .
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We obtdn

Mm xtj = 344and
Xu g 3ag(4aL + aL +4bõ ,
X12 = 2a31(- × " an + A 34 - J BbL),

Xu z 2J B aa(- aj1+ biI ) ,
X14= 2b31(- 6ä ä + J B aL - J BaL),

Xn = (48doaL - 16J B a30aL + 32d2+5a31bL +

8J B a" asb31- 17ahb32+5bL)/(4ad ,

XZ32 0 J B a30- h a)a31aÜ'
X24= a31b31(- 5aL + 17aL - 5bL)/(4an),

X33= aé(5ai1+342+5bL),
X34=- (2J B a30+5ad aé½ ,

X44= (48aLaL + 16J13aµa÷ +32a÷ +5aLbL
- 8J B a,£a¹ 4 1- 17d aa¿ +5¤11)/(4aU ,

( J ZAä 31 - J ´ a31ä - 2J B a31b31

| ü Já Z bç3Lû1 + Ã·J,f%f

| Ê ÷̈ aääÈ 3ô̈ EçÐ bäé 3é 1 - JÕ 1æ B ® - ¦ + ÝÐÐÎ

3LØ1Ñ)
| J B a¹ b31 J IBasaa¤ £

é ¦ -5 " ag ü ô (-Ð +4J13Ø¹
| - - d ÷ ä 31

l - A D a L Y 2 + 7 4 - 5 b L )

h

0 2 a ¹

Y =

1195ù ¨ Ñ È :Ë « Î ä

T =- Ç ñ ó ê 4 6þ ª

T = Tú +Tm+T×"'
T h 2 1 ÷ a v a

ú = - 2 ; õ J Z ¨ E Z Z A U ¶ '

=- ô Ú Á Á |Y®,ª ;Å ,

TM=- Ç Ô® ó í £ ª ,

{1)

{ Z µ

( 3 )

(67

J Eas1

J Eb31 (8)

5aL + 3aL + 5b31
4asz
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W1th the dd iniM E

we Øn write ü wn
k2 1 ,, a a- 2 ; ß ü´ EÀ À =

- Ç [â (Ú +¼ )+Ð +¢ +Ð ¼ -

J I bass i a a - a a l J I bbsz i a a £ a a l 1- L Ã ø ; n ; þ n ; ZF; § ¯ Ó 12³ · ; T n ; n ; f j

hz ¸ 2 2 5(ai1+ bL - aÛ ,J I B 1
2E; ñ Á 1 + u d n --Ē [ ò 1( I 1I3+ I J EM M I2Is+ I312µ] j

( 10 )

Fm ah e qum da d ope amr of lt izm ic g m z y w e see that th e d k t ive m don of a pure Å ¤

Ö mie dd m Ød systE n m k m ga m I m td m vih m Ð a m , ä , a n azd bM Vik atU B ) m

body-Sm d fram eA zd m tm on d w tmk sy¿ a m ah mt É e am d h b syµ ® , as w el l m th m p tÖ

beö Ô n vibratiq zs azui m tadon - H ow ev® , the quandn d operator d k inet ic Ä « ¬y is ver y Ø npli -

m ted - In fä t , izz d h dy-f ixd f ra ns dd nd m Rd . [ 7 ] , ttze q1mndzd op® atom d k ined c a g gy

m d vew Á m p iia ± , ´ Àd stu ì ² t the d k 6ve zu Ø Þ m sySte n w ith gg è , 1 octù Ð e ·
fom u m z h ve y m zê h ted - E² w evö , for m m , Ê ai oca Ó Le dd ü 'EZ× m h tl Be Þ µ liEª betwm

vibrat ions azzd zu ta60n dimp p´ r s , the d a ti ve zzmt ion d octtp ole deb znd syst Ä ¹ × × le , 81À

we w il l d m m dm in th fotioð Ezg m zzw aph .

3 COMect tve Sº ct m B UHt ¶ Som e Spä ta l

To m octupole deform ed sySten wÃh only am m C

U Ê dm zØ ucd Ø th form

T 3 = Â B3(AL + d L ) +

whe e

f 1= 6aL + 4aL + 2 J 13amag ,

f 2 = 6aL + 4aL - 2 J 13a½aÏ ' (1

j 3 = 4aL .
With the fm h® ah®tum za3oz pm y ,as2= Âm y ,² ô Etic aÄ w m h Eß ô Å ± ¿

whe e

T1EewzéÐGbdiEØmam d m wic h

Ú 24íß Ü ï í ë Ë ï í (FEP& NP)

az - EE³ '12¨ 2ª , Isa
11 = - E

n y

ae

ShapÊ

a32´ ü Imam m ,the Þ lled ve lm etic mg .

= Â B3(û +û ) +Â B3Å Ø?ª ,

¸ = ¨ B3(,2+ò 2) +ÂBsZ zdYH

A = 2, (3- ad n J Bmymy)-
A = 2®(3- më - JBÉ ymy),
A z 4pzad y.
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and the detg m inam of maÀix of meEic mn h
g = ² tG =

1Ee Pauli pmm puÞ
T3 = Tú + Tmt ,

=-ß(ÔÍ à+
/ 8 13 1Tmt=é (1+d yu )+h w (?-af ZE ),

Zµ lacÄ tIZe MEm e

Tú

tEE M = V J E ~ 52¤ m m k ´ om m

quan tim d H ami lmman b× l t Þ above ê ed ai £ct upole

th e Bohr E-Tamil ta m n btdlt Þ q118À uple deforn× tion -
zu tadonal × ect a am stw wn h R g . 1 . From Fzg . 1 one seÄ that w ha 1 Y goÊ Ø a zo , th e low Ê t lev -

els d evÄ aIû tdar mom g 1M m d IOtadonal stat Ä appm ach Þ EB tan t , w hile the zÄ t levels d IOtadon-

d  ¸ ' Ô 83 inf mi ty . I t m è Ä that IOtam zad mom about w nm et y mds d a systm ÷ × odd
m au lar mm m tm h forbi£ m m qum tm mecham@. W hm y = 90¤- a , ttBe IOtad g mi leveh ap-

pear vd ley m the stam 22 ,3 ,43 ,52 , 64 and m Þ , w hich show tim e sm¥ ar e d m vely st able a Ed
the octupole dd m m d m eld e3dst the metastable statÄ in the caÊ of y = 90¤- Á . I n fact , the shape

of th is sySte n w ith y = 90¤- a dd orm a6on pm m Ä D M WEEnIE E Y- W ith the y ina em I± , thm

mtadonal levels go up . W h8 1 Y = Á , tim e IOtadond lew is go m ¿p m d aõ m r p² k , w hich sh w s
th e dd om a×Þ , w i th y = Á is tmstable- w h 8 1 Y = 90 ¤J m è ¹ ² IEatg Et 81À the nuclear su faü

" Ø ¹ Ä od y a n dd om ation , the shape of th is sySte n pØ Ü Ø Ø T d SYEm et r y - m e m tam Øl

H azy×l tomm E thm EÀ ua d Ø a spher icd top , m the m ta60nd levd S w i th mme m» Â ar mo-m u m

azü dç g Berate- 11m e dû Ä erate levels an alm low ® , Å ich shows that a ¤ ¤ a mom m porta 1t cp

tupole dd onnadon .

4 Conclusions

T he Þ ilä t ive m06 Þ d e pum oca p ole de-

f« med systa z1 h s beÄ trested Ø vibrad ØØ ( a m ,

a 31 4 32 azÀ b 31 vibradom ) h body-f ixed h ï ne mÀ

zu tadon of w hole sySte n about the axes d lab sys-

t en , Ä Well m the Þ uplizES betw eÄ vib radom and

m tadon- 133e quan² ed opm tor of k ined c a EEZ y Ê

de ived out - T he collect ive m cm M lt Þ m ne ® ® F$ 1. m e rou m zai specm buk Þ th m daI

d al Ö 11il ibr itm shape am obù ind w Ãh a b t d the iE1¤ a ape widzg dy a3o m d an dd a üEm Á28¤

tmÄ b ng pm p® tIÊ .

u qF:Ë « Î ä µ ³ Ä ¯ù ¨ Ñ È

~~

,
(15)J1G =

J2

(16)FAJJ 3= 16FS(9- n d y+16gzf y)ad y.
by the operaØ r

YàmyJ9- 21d y+ò Ý ,1

potg1tial m ezw h invotvd m Eq. ( 17 ) , the

dd or121atiÁB is dÊtved out ,wNch Ê simi lar m

w ha the fmd m s of vibra×on am fm ¥ , the
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