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Study on

CFÇ N X 126 hi ZEÏ NG X iaoî Ö 1) S E N ShtdFa SH I ShuMô fui GU Jid f td

( ShaFZghai Inaituu of Nucta r Resea¡ , Ç , Á t,,, AÄ fewzy of Sótam - º ané ai 2018Þ , Á ina )

AM tr act T he defoml ation and shape ooç Å Å ce in m p b have bem investigated in

terms of the Pmien ed Shel l M odel - Cg I÷ r ina the m pm m 1ttd data w i th the calc1dated
m ults , it is sim m that th ree shape m æg tm um s d × bm ( Z = 82 shell cloguò , Ob

lat e ( tw o pem cle tw o hole m pm t© Ä l2 0rbtu l ) an d prolate ( EZZulu -per t id e-hole) Þ mds t

each other in the low -lyiù ex i td stam and the prolate bm d Ê dEiM² a m ixt ure betw een

tw o k inds of m ult i-par t icle-hole conf ig tlrat ions , w hich mØ ns that the neut ro n i u l2 al ip -

IBent happ m s g adually in this case- T he m M IIg is disc1m ed aEEd ti E mimù £oef ficia zts
are g Ven . 113e oblate bend st m cture Ê pred etd and the 2 + PEd ate state is Ê timated Ø

k h the ¼EezÙy rm1ge of 804- ¤¤880 keV .

K® m É " Á Ó2386OEU shape q E¿ ç ï , b M yirÈg a d´ sm¥ , PEð ä ± stð Ezu h l

112e shape Þ ex istm ce has been obeÊ v ed for t he z112cld m the vi ci nit y d claä" É ei ls and m -
cr ibed m the par t icle»hole excitat ion at t he intr uder statÄ in the Þ Ed l ] . T he £« ur IÄ 1ce d int u der

state in cluÖed shell m õ µ shape Þ ex istm « at iow m m ² weiI Ê tabushed Øê ® imÄ tally - A per -

ti ed ar mtemst has bem paid m the neutEon-dd id a t evØFevg z lead iSotopÄ due to the variety of
shapd 2] . 112ey m Ò 2ef m i in tha r g u md staï w ith the Z = 82 cb eed sk il - È w ever dd onned

Þ 11fû ï adons stmw up at exci ted stat6 . Ç Ee defon I× t im and shape Þ mdStenm for lØ Pb have been

oh e v ed in t he low -lying exci ted statÊ in t hme Øê er ima 1ts : ( 1 ) A pro late mtat iOZEal - l ik e mqtm zce
m m pb w as oh ØVd by J . H eÄ e et al . m a pEU µ t Ã-my µ ä m m populated in the 156Gd ( 36A r ,

4n ) m ct ion at V IÁ ´ SI accele atou Gem m y m 1993[3] . 13Ee pro late SE LECtum ass° EUIEÊ1t w as m t

made definitely beÁ m d b Eülat ively lz mm m of inert ia w Ãh mspa t to a Eô llar ben d m d the
ah m ce of the band he d of a O+ excited state. ( 2 ) 111e oblate O+ su te m m Pb w as idg ztiad by

N . Btjng 1s et d . at ( 57 1 ¿ 3 1 ) keV based Þ dE oh ew at ion of a f ine m u ctu e m the e de² y
of 192po w ith a hal f - life of ( 33 . 2 À 1 . 4 ) zm , pm ducd h the IØ EW ( 36Ar , 4IO m ct ion M A11 A S

acÄ la ator U . S. A m 1996 [4] . ( 3 ) Fur thm zmre , the oblat e state was Þ nf irm ed bd ù at

( 568 À 4 ) lteV by G . A . A llatt et al . , t tuOEÁ iZF m zt icle Þ nvg Sion eiectm n ooincida ECÄ m t he sam e
mactm z at JY FL , F id SEEd m 1998 . And the pm lat e O+ su te w as aIso oh Ô vd M ( 767 ¿ 12 ) ltev

wi th in the same µ ecm m [5] . Collectina thÊ e Êê er ima u al data , it is SIÔ ¿ ted that the Im Pb may

k a Í Í date nud e12s for t112ø É ape Þ existÙ ö .

TTEE e am nvo pm ble ns w hich chal lg û e tOO® lmow id ee: one is the m m w hy the dm e d f -

fezÄ 1t shape oon f° uradonS Gould coex ist esch other h such nud etm; the oth er µ à is bow m mÔ Ô -

stand the su nm num of the PEd ate M Ed . 11Às let w mpom ttE Study Þ defoETnaÀÁ 1811d shape Þ Ê ¤
ist × × in zm Pb thm tª h cq n per ir» ÂEe eE× er img ztal data ÷ th th e cal culated rÄ uIts-
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× Ee d ctdation w Ø m id out in a f rm ewod t d d d m del , Øê loriEí in a fully quanttm m -

chanm l ÷ y ÷ th the azª ular mm m tm pmj ect ion meti± , m d led Pzð ectd Shell M odel
( PS M ) [6] . × Ee PSM tmÊ the N ilm n + Ò 35 rµ rØ Ø tam -1 ¿ t tze deformd qum -pu dcie bm s

w hich mlate to the Ê Ed tat ion of peirs of per t id etmle at the inm Bder su tÊ . ÓTEe set d mul ti -quag -

pard ele stam gÄEerated by the dd ormd ( N ilÅ m + þ 35) mean ad d Þ ncm ina w i th evm -evm nu-

Ci d É e l l zzm d ei Þ zÉ g ½ a m eI × a c e h

| ð µ = 1 | O µ , d a U O µ , d a h | 0 µ , a a d d a í | O µ ! , ( 1 )

w h g e a + s am t h e q u asi - p a r 6 c l e c zØ t iÞ o p e a m m , Í ' d i s ) ² m t e d E EE UU W Z( p r o t o n ) N i lm m

q u m t m n n m 1b ® w t× c h r u n o v e r t h e p m p d y s d ec t e d ( b w ¤l y i r ª ) o r b i ¥ , t h a t w i i l k m × iai n d h t -

e . | 0 µ ² t h e N i lm o n + þ 35 v ac m m cz 0 ¤q u ag- p e r d el e , i . e . t h e N i l m m g zg e p ar t i c l e m t m .

1 12e H am a m m a n o p a am m ed h m is ü ¸ ¿ t h e m al fo m

H = Ff o Å x Ú Q ; Q Fa - G M P + P - G Q Z P ; ² , ( 2 )

w im ü H o Ê th e sp tEe i d g zW e»p er d el e H am i t Om an w h i c h om t a i zzs a p zu p e m n q b i t a l t m L

w h os e su m g t h h m m m t d b y t h e N i lsso n p e m m e t m d K an d Ì . Ò 2e sem À ô 31 i n t l Ee H am a -

t Om a n i s t h e Q - Q i n t e ac À Þ EÄ p o n s b l e fo r t h e d d o EIM Uo n - Ç Ee las t h v o t a m s m t h e n m m p o l e

an d q u a d r ap o l e p a i d r û in t e ac t i o n s , EÄ p e d i v e l y .

I n m d m zí t h e an g l ia n m m t m z p m j ec m Õ m m P i a f , m ( Ä M E Et 2181i M ) d g m ta t e o f

t h e ó » Â ar zzm n a 1t m n I h g g Eer a t d . T h e d g g w aI u e Ç t m t i Þ o f t h e H m n i l t a 1i an f o r a g v m ÷ n

I t h g 1 t a k Ä th e f o r m :

z i ¦ - E I h i A = 0 , D KN U A = 1 , ( 3 )
· · '

w iw e t h e H am a m m n an d n o m m a m el a yl a m azü ² ç ed b y

ê , = ´ Õ h | F P ç , | ð , µ , Ï , = ´ Ö l ù , | ð , µ , ( 4 )

r e m c d v el y . Ò 2e PS M M s ta k e z m th e p m a zt d a d s 6 Þ Á m su d 4 0 P Ê d p zu j e ct e d q E¡ ·

p eR i e l e st a t es :

i P i e f | O µ , P i ef a · a á | 0 µ , P i g f a A a a | O µ , P i e f a · a a a A a a l O µ ! , ( 5 )

Ù ö p ro j e ct ed st a t e i n ( 5 ) m y k Þ m i d erd m ´ r ï Zt a m m t i o m I h ZEd - m e f i n t o n e , p i e f | 0 µ
Eµ m m B t h e g o t nx 1¤st a t e M d c® ¢ - h n d ' . u e m m in d m r ep m g 1t v a r iq s h z² b u l t tÄ n t h

Em i t À ¡ a . p - r d el e su ¥ . W e w i lI d i scÞ ia t ® h o w t b e o b l a t e m d p r o l a t e h zz² m i n w i v d M

t l m e s t a t e -

11 1en ar e a t lÊ s t w o ad v an t ag Ä in t h i s ap p m e et1 0 VE t h e Ä u d sb eH zm d d . F i n d y , t h e v ec -

w ad d M 1 d azW a r n n n m ¥ , w tk i z is t h e m o s t aw k w a d p m a d u r e m t b e m u d sk l i m d d , æ

m t m q td r ed Ä t i m is Ø Ð i e d o u t a u t a n a d cd l y b y t h e p m j e cd o n op g 2 m r i r m µ e d iv e d t h e m m t m

d q u asi - p a r d d e i n v o lv d . S m d y ( m d m m m p o m 1t i y ) , th p m j e ct ed m t g Þ m t u c t d b y

t d d r ª o n l y a f ew q u as i - pa r t i c l e s u t Ê ê 11 8I m d y a r m m zab l y g o o d sb d m d e l b m s d u e Ø t h e N ¤

Ô m d I y o f t h q u as i - p e r d cl e st a ¸ , t h a t m aI m p h y g Á t r a EE® ® Ê Et ad m t ezp m ta H Þ o f n tm E i d

m a zl t s eas l y -

W e b el i ev e t h a t a d a t i v e la r g e a ù l e p e r 6 cl e b ad S i s m p o r t m t Ø r µ zu d u c e a g o o d zo u t i n g

f r am e ( p r o j e ct d q u as i - p e r t i d e v ac121m sm t e ) . T h e a ct i v e n eu t m n ( p m t 0 11) si ù l e p a r t i c l e b a a s e x -

t e d o v g d t h e m aj o r sh d l I n t h e d c u la t i o n , N n = 4 , 5 , 6 ( N p = 3 , 4 , 5 ) . m e N i l m n m m ze -

t m k an d Ì d ev an t m d m e sh en s w en td a m d ze m e v d Ä Ä d k m h m f a Ø Ece [ 7 ] . T h

m a m p o le ô i r i n g m Ä g t h G M Ê t a k a z m k

G M = c ( 2 0 1 2 á 1 3 1 3 · · - 1 ( ®-J ,h fçü Emm¾Em÷m 1uï Iôu

Ç EÜe q uï add EnÉµ P oü l»e pôô @×i rdi EØzØg g¡ ¥ Ø Ø tÉlh Z G Q i²s æ è Ø î®d Ø h " q m® r 6 ¶ adl ² G M . Ø Ø t h e R µ o m Á Ø l i t y

m zstm h w h i ch i s m ai l y ã k a m d Be m aÉ d O . 14 - 40 . 18 , Ê b d ù f k d Ø 0 . 16 . Ò 2e Q - Q M ¤
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t® act ion su Ä û t lz x ² adj m ted by t ize self -Þ m iµ ® t mladon , m m m make the iE× ut quadrupole de

fÀ maGon e2 and the one EÄ d tkØ fm n the E÷ B pz£« d1m m Þ mcidÄ « wi É Ê ch othe , and w i th

the mmmpole peir iù force Þ m tan t C i , w hid h Ð ï ted b give the m izt rðE g E Z¬ y gap Ê tbe
lqu w n e´ er ime 1tad value, A p = 1 . 385M ev , A n = 1. 1125M eV for m pb T he he Ea-dd ormd pe-

rm et z e4 w as f ixed to h 0 . Þ 7 for diffÄ Ä ¨ 2 ¹ Ä . T he a lØ lat ion star ted w Ãh the tOM! " t Ä -

6 81 Ä ergy ² a fund Þ of dd orEnation - m e m at w as plot t ed m FK . 1 , wf1iclz Ê N U ts thme dif -
femnt shape oon f igLIratiÞ s : ´ hm ( O+ g u uÀ m te) , oblate (oi m i te state) m d PEd ate ( 0; ex -

ci te state) at Å2 = 0 , - 0 . 17 81À 0 . 25 , mµ ecd vely .

~

W e simply tÞ lt this information and mlculated the d leet ive band st ruetLm at th e de-

fomlat ions- Ç 1e level sche m was obtained m d sm 1ITIE ized in T able. 1

m npÉ¯ d wi th eµ e tzzzm tal data in Fin1.

Ç 1e expu hng ztd bm d I I I cm not k Þ m idg ed m a r¦ ula r rotat ional band , but a mix -

tï ü of band B azzd C .
E A = a2E s + bzE c and a z + b2 = 1, ( 7 )

the O+ is the pure 1Ind ie m m t state, and the 12+ Ø the m µ lete al ignment state due to the

ß Ü ï í ë Ë ï í Ú 24í

Fª . 1 EEm as a hmet-gz d e2 for m Pb
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Í i 13/2 pak bm lta 1¤ F it d EÉg the E A Ø th e e3× er izn a ztal on e , tak izl g d = 1Þ % for E A ( O+ )

811d bz = 1Þ % for E A ( 12 + ) , t he m i x in g Þ ef f ici en ts d for d i f fezm t levels w Ø-e deduced

w i th eq1lat iÞ ( 7 ) m d listed h t he br ack ets of bm d A in t he F Ig . 2 . I n Þ nc lm iozu t he m Pb

low -l y i IIg level schg ne has been st udied by PSM « lcul at ia z and ex plained as three shape cÐ

ex istence : sphg e ( g-sta te ) , oblat e ( £ ban d ) and pm iate ( p ben d k A l t hotqgh th e pot m1t ial
w el l w here t he defozm ed bends locat e aIü m t m deep , even f1at in ob iate ü § , t he t hn e sha-

pes aIÉEaç ciat ed w i th di f f em n t per t id e Þ IEf igur at ions . I t is because t he nucleus w i l l k eep
cer tai n r ig i di ty am OEIg t h@e conf igu rat ions t hat t he thm e shapÊ w i l l coex i st - F EU-IE t he m i x -

ing coef f icien t s ob tained i t is t urn ed ou t t hat t he in f luenÊ of al ip m m t fm n t he Í i 1312 pai r

bm k en Þ t he ban d st ru et m is not a st eep bu t grad ual pm cm , m d i t is pohu ed Þ t t hat t he
r w il l k in t he ran ge of 804- m ok eV .

40Þ

3000

µ
4
×

é ÷

10Þ

£

E I E

Ø h se h d spbØ Øl Gm md sm e h £tate BaZBd

FEg. 2 M el schm e for 1m pb indieatiù their Þ mdsdrÈg stmpe Þ nfEg m tiom ( I , E , Ø ) .

The d id l ing dw the ® Ä nm td data takm fm Rd s. [ 3 ,4 3 ] . Th dash ling m the m b fm the
PSM µ icuIation - TK inam ee of d ie m ¢ Þ the pmtate ô d ² sb m . B : the d clª ted vaIm wittmut
d ie m e zn C z the d culatd valuÄ with alÞ m ent , A z the rÄ ulã £btahzd bÄ n a mtxtï e d B m d C wi th

the alie une zt ooeff icim Ä æ bmcke² ò dÊ cribed m the ta z.

A chw zuld g menu a re d ue Ø P m f essor E u Z Y . and W m zg Z X . f or the f m i th i

d i scussb n .
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