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Descr ipt ion of Superdefor med Bands in 148Gd
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AM U-u Ç Ee m m m m z Ã-my ï ag Ø ± ² ¤ 1m d nn m 1t d iZEM a d the sbE a p g ² -
fm ned ( SD) bends m 1¤ Gd lm beÄ æÊ û BM w ta d the riS ELzutcx with th q¤́ À m d np

EIm t d h e ² . ÓTEe Ê la dated rs ults m nd de with e × Ä ZØ Øl data. It mcb Ø dzat the aPRï d
d r° itLmô ÷ × th f ´ ü med EUE m t d iEEE Êa m y h p ½ ful h d¹ Ä ip· Þ b bd h ² e yr¹ t
g 3 MEEd and the e3Ed td h zm1s gmultmzeots ly -

K® wmÉ stIPÄdd Ætned bmEd, q-fMq 2md nn zØ Et d iZEe m , E 2 m neidcm Y-my a E gy , ¤ Ø Øa i

mÁnazt d inz Àa

Soon afte the disÞ V®y d the fiE3t d sÚþ ô perdd om ed (SD) mtadonaI band m the 1112clam
m w u m 1986 , the p Ä t s bm d h IÊ Gd wm oh a ved[2] . AftE WaÎ , d ax s g Ed td bÔÉ
have bem m ú med[3] .W iÉ  x b m m s baú , the nuclets 1ÞGd aw µ m m ÊECei lç ´ se Ø × -

EM m m ptzySÊ m the sem d minantml d the pota1681Ä é ¬y m f aoe. Many mim m pic invM -
gations on the g m tÊ m l¨ Gd have bem m m p iishd aZMf tk qum pm cle m zagm 6ms have
tha been am g md[4¤5- 7] .E² wev® , in boÉ IEÊFmladvist ic appmach[® ,8] m d dze g azdEed zª m vis-

dc mem field[7] thm y , the ü na zm I ma na zt d iZE da d s gu Ø have Þ t yet be¥ dÄ ± ibed

well -On pba u na Bolog d adh only tbe yrast bazÀ m lù Gd has bm disc11ú ed[8] . 1Ea Ê on it E m-

ta Ä 611g Ø d ö be the ax b±Ôs together m a phezxm a kº gical zm dd .Remntiy ttm wodt has bØ 1
× ze m th a foÆ-perm eÝ formtda m th p rit d d g B M {9] . In tim pePE A tim e-ô rm eter for-

znú ,bm d Þ tize rig zLzum with the q-dd À EZ± EM m zt d iź É ( MDI ) , is pzw md t£ « Éibe
the d sdx S bmxh

Ud ike m m l dd onned m eld J or SD m eld t»m e ample oomeqEm ç may k idend ied: ( 1)
the mzclear dd ormadÞ ü ZEV× y dï h g the IOtati011, a pize u EEU 1h mì 1" th m ütchizÉE ef fec-
t [10] ; (2) tize G rid s and--pair izzg d feet [11] , É® ch Ê caIm d by the wm ke Éí paidrû Þ rmladozz

aa Ä EImny oÉ itals due m dEe Coztolis fom zaEÀ ( 3) mtaM 1 alw m m t{12] , which e npImam m

d ie m e u aia zg the IOta6Ê181 am of a pmr m m ü bital pu da dad y s² × ptibie m the Com b ef -
f´ . GezÄ Ily , d of thÊ e d fec² may k g pä ted for S3 m eld , but m p edal ¹ Ä one £r two d
thØ may k Þ m idezØ ² ninantly .

Ba ng ieØ clm g tuadÞ of the S m eld Þ boÉ mia w Áp ic and mm u m ptc view , we may
Þ mid® , Þ plzg U IIe miogid sdde, that the s bm ² an × nim ted by the nmlð ð onnation,
the sUÉEtchirû d feet , aZEd man y-body su dsd@d feet , and d thÊ e d fec² lõ d Ø a var iaHÞ m Md .
As m m m pm u the MoI d the s mz la m I su te m y be fozmulaM by
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J = Jo( 1 + B [ I L [ I + 1] q) ,

and m zutational fm zework , the mtat iOZEal aEaw m I state Ø 1h expres ed Ê

when Jo is the MoI of M Id-head; B E
as[13- ]

( 4 )

T he behavior d Eq . ( 4 ) Ô clear : the p® anm er f or q-EZEm ber [ X ] q is mlatd Ø the

many-body su dsdg ef fect ; if T = O or q -mm ber [ X ] q = X , Eq . ( 4 ) ¹ jÄ same m the

nmdif ied m ta b -181 ô Ón m Rd . [ 16 ] , wh® e J o B is zÉ arded Ø A rima ooefacia u mlat ed to
the stn tChi ng ef fectuoh if B = O Eq. ( 4 ) b× mnÊ the r° id-mtor fom 1LEK - For a sphere

shape oontr ibutiEIg m thkØ Ø the m ta6OZEal M M , J o is Þ mzected with the shape dd onna-

tion mEd the or ig 1tat ioa d IOtat iÁ 1ai mds.
Gg 1erall y the param et® T is m all in pmcm l d ctdadom ( Ó~ 10 - × , and Eq .

( 1 ) can be expended m the seriÊ m pow e d I ( I + 1 ) [17]

J ( I ) = J o i 1 + B [ I ( I + 1 ) - TZf ( I + 1 )2/ 6   ] | . ( 5 )

Em a zdiZIg the id¥ × ½ Ê ted m Rd . [ 1 1 ] , i t is obvious that whg 1 Ó= 0 , the M oI 1183

a dr iving ( F a uve B ) or rÄ » ainiEEg ( EE¦ adve B ) d feet which leads to the dm am icai
M oI chang zzg nm mtonously . Be² m e d B a zd BJ wÃh opposite symbols , b£É dr ivirª
ef fect m d rÄ trainiEç effect ( anti - peir ing ef fect and pair ing ef fect ) am taken , into ac-

Þ unh a11d the m npet it ion between tha n detE minÊ the changing characterist ic of the
dynamical M oI . I f the ´ ving effect is m u zg® , J Ø incm se w ith h Ø . I f the m t rm -
ing ef fect is strotØ× , J {2) decrease w ith h Ø . m zen these two effects aZü in balm m wÃh

each oth¥ ' , m ext g ne value app´ 13 . T he I a turnov® g n× ¬Ä . FRm the above discus-

Sion , we have fom d that the S bands may be gove nd by the ù id - mtor wÃh the q -

deformed MoI .
W i th Eq . ( 4 ) the transi t ion ena giÊ E y ( I ) = E ( I + 2 ) - E ( I ) d the SD M 1ds

an £btained . A fter a nonl inear least fi tt iù Ø the a × Ä m ztai ly £bä m d Eya Ea giü ,

the spin of band - head I o Ê £onseqtm tly det ermined . Ó31e f i tt irª pam neta s J o , B and

Ó am listed m T able 1 and the d c² ted zÄ lh Þ mpeM ÷ × the m pe imm tal data of
whm Ò is th e m t - mm p ÷ uam ( m ) de¤

~

six SD bands in 148Gd an listed in Table 2 ,

viat ion definde as

Ò = EJ [ E. , ( t ) - E a ( t ) ? ! m

In detai ls of Á lculation ,
tioa gEÊ gies depends sensit ively the
m W± , the d c1dated m ergm Þ iIMide
Howev¢ , if I o Ê shifted away fmm the

incmase rapidly . Ttz«üfore , the spin value

of the yr ast g µ bmds , cm h

Ú ?A íß Ü ï í ë Ë ï í

´ 1)

(2)

a EØ l pemmete z azzd [ X ] , M q-nï ab® defined

(3)

E ( I ) = B Z I ( I + 1 ) + ñ ,

2 J ( I )

|i
N
the 8greena zt betw¹ E the

Þ pmä ribed level spim .
with

assç ned

´ 6 )

² l c u l a t e d × Ed o b e g v e d t m s i .

W h g 1 a Þ r m c t I o v zd u e ²

t h e e x p e r i m e n t ad d a t a i n m d i b l y w e l l .

Þ h e v m m e d y b y À 1 , t h e m E w i l l

d t h e b a n d - h e a d I o , l zm c e a l l t h e s p i n v a i u Ê

det®mi ned 1manbiguotÄly
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'EMh L FR-- rEUé EmhME® , , × " û md, ô - d amfEÇú q- uw
Em . I E, , ô E. × " Ø m i bFE(E. +2µú E(E. ) .

, lkeV (a z j2Jo)lkeV B(10-5) Ó(10-2) h

1¤Gd {1} 0.417 4.gm - 4.m 1 4?6 32

1¤Gd(2) 1.131 6.409 - 2.½ 4.ó71 29

1¤¤Gd(3) 0.6Ø 5.878 0.414 2.895 35

14¤Gd (4) 0.546 3.458 - 5.n 1.347 50

14¤Gd (5) 0 359 4.430 - 3.51 1.273 43

148Gd (6) 0.339 4.n 5 - 3.94 1.3½ 42

M - 2. h Epd ¤-ad E2 è mv aE Øa d Ú SD Mú ô EaGd md tu × EE mt wtú Ø×EEh a zt-
I K EF  -aaI ² u a M bm Þ a bm Rds. [6] ¢ [3] EÄ " Ó IY¤

BUEd1 BUEd2 Bmd3
ú a EJõ Cd spm bõ Cal sm Eaqp Ø

33 7062 6" -7 29 790.2 790.5 35 853.8 ¿ 3.1

34 748.6 748.1 31 839.3 s¤o.9 37 9Þ .9 8" -7

36 7ó7.7 797.5 33 890.1 891.0 39 945.4 946.3

38 847.8 848 0 35 941.3 940.6 41 992 4 993.0

40 899.1 899.4 37 990.8 989.7 43 1038.7 1039.8

42 951.5 951.9 39 1040.0 1038.5 45 1́ ù 5 1Ø6.6

44 1Ø4.8 1Ø5.3 41 1£" -9 1¹ 7.2 47 1133.8 1133.6

46 1059.5 1Ê9.8 43 1136.0 1135-8 49 1180 4 1180.7

48 11143 11151 45 1183.1 1184.6 51 122 .7 1227.9

50 11714 11713 47 1233.3 1n 3.7 53 1275.5 1yrs.2

52 12é .4 1ZU3 49 12S1.7 1é 3 4 ¾ " Ú3.2 12n .6

54 1ð 6.4 1é"6.0 51 1½3.1 1333.7 57 13?0.7 1370.2

56 13" -4 13" -3 53 1385.7 1½5.1 59 14171 1417.9

58 1404.0 1403.1 " 1438.0 1437.3 61 1465.6 1465.7

Ø 1462.7 1463.3 57 1492 0 1490.6 63 1513.0 1513.6
62 1521 0 Ign .7 -m 1544.0 1545.0 ´ 1562 0 1561 6

64 1581.2 1581 3

66 1640.4 1640.7

~

F

B- d 4 Be-d S B. .a6
- m bqp cd ä ² Eaó CH ä ² b sP E½

,0 899.o ' " -6 43 l 891.1 8" -7 42 ©' -44 848.m
l lj ü " 6.7 96F.2 43 ' " -6 l® 999.6 " ×" -40 ' " ¤"

54 9W.O. " 6.9 47 " ' -6 l " ' -6 46 " 5.86 946.n



Zn

:®JfQ Uda dJ tLU  4 1 J § û - (GmÉÉd )
M 4 ' " ï i ia M 6

ä m Eaõ Ø Æa a ¹ ' " ¿ù Eó Cd

56 1047.S Ion -7 ¶ 1041 0 20453 48 996." 996.28

½ 1£" -0 2" ' -6 51 1£" -7 10,2.4 50 1046.« 1047.41

Ø 1152.4 1153.5 53 1145.3 1145.2 52 1099.39 1099.48

63 1́ 6.0 12æ.4 55 11" -0 1199.0 54 1152.m 1152.45

64 1©£-7 1261.o m n 53.4 1253.6 56 1́ 6.76 1́ 6.26

66 1317.3 13163 59 1309.2 1½9.0 58 1261.Þ 1260.86

68 1Ã2.7 13Ç .2 61 1365.1 136Z.2 60 1316.57 1316.17

70 1439.0 1428.4 63 1432.0 1432.2 6a 1372.10 1372.10

72 1485.0 1484.7 65 1480.0 1479.8 64 1433 .55 142S.54

74 1540.0 1541.0 67 151̄ .0 153Ò.9 " 1ä 5.15 1485.39

h I o and the fi tt izç pm m etÄ detm Eind , the dynamid M oI J O} = 4 h 2 / [ E y( I +

2 ) - E y ( I ) ] and the zu tadona» frequency h Ø = [ E y ( I + 2 ) - E y ( I ) ] /4 m k also ob-

tained -U e calculated m ul ts and Þ mParison with expd mÄ td data m illusm ted m F® . 1
- 6 . I t ñ show n fmzz1 t he f° ØØ that the mmoth deÔÉ se of the dynm k ad M oI wi th mu -

t ional frequm cy in bends 1 , 4 , 5 and 6 is zm u duced well - Fm hm m zÉ, the plat form or
even t tm over in band 1 Ê appeazÐ .

2¤¤Gd(1} 14¤Gd{2)

" 4

52" 1 ¢

É4734 É
çr l ø¢í ,£j -¢ .1 i hWM²

" 4

" '

" 44.v

FEe-1. Th d admd mulu d dm¤ ØúØl
nn mm d me² ÷ × tbe muM Eal h qtmw
d th SD bmd m 1¤Gd ( 1) .

lated rØ é , by » -- .

In m 1cltSion , by a ri-ad - mm ÷ × the q - dd om ed MOI d É E s bm ds m l" Gd have

bm 1 dð Ú² d q1landu dvely weH. It mmi h ts tIØt the f ixed dd om adÞ , Ü Ød Ii11g d feet m d
many - body su dsdØ d feet m p£ò ble sotm Ä of the d led ve m¥ dÞ al bÔÉ . E edd y , the

pm zm er Óplays a m cial mie m gove ning dZe tm mw d dynm id Moh Á nst the IOtam Ø1

ß Ü ï í ë Ë ï í Ú 2Aí
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Fig.2. Sm ó Ê .1. , but fg 148Gd (2) .
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