33 6 Vol 33,Na 6

1999 11 A tom ic Energy Science and T echnology Nov. 1999
( ) ,102413)
HI-13
A= 130
0O571. 22
, 1986
H1-13
1
, i13/2
( AB )
he/2 1/2[541] AB
, H1-13 , Gd (®F, 5n) **Ta
Gd (*F, 4n) "*Ta “Ta “Ta 1/2[541]
169-|— a , ,
Y Yy y :
“Ta , “Ta  hop 1/2[541]
: AB w= Q 305M e/ /h,
AB 42 ke /n™
175T a ; 1GOGd (19F, 4n) 175-|— a
¥y : "*Ta hos 1/2[541]
2l , AB w= Q 37M &/ /h,
, 60

1 1999-01-13 : 1999-03-09



6 “H I-13 489
AB 85 keV /h
®'Ta hs21/2[541] 31
171T a 173-|- a , 5 T a (167, 169, 171, 173, 175-|- a) 1/2[ 541]
“ V ” , N - 98
/ (TRS/CSM)
ho/ 1/2[541] ,
165, 1G7L u 167, 169, 171, 173, 175T a 171, 173, 175, 177R e 11
TRS/CM (B2, B2)
(3/) [4]
i13/2 1/2[660] he/2 1/2[541] )
he/2 1/2[541] N=5 s 1/2[660]
N=6 N=6 ,
[5 7] H |_13 1523“ (19F, 4n) 167L u
Y L u (8l Yy 6 HPGe
BGO 1 HPGe , 120x 10°
EyEyvy Y , 1 ,
“Lu  1/2[411] 5/2[402] 551 601
653 705 753 804 854 904key 8 Y ( 1 i13/2
1/2[660] y
3@, *Lu i13/2 1/2[660] ,
" u "™u ( 2
i13/2 1/2[660] , Q1 Meh . wE
0.36 )= 26°
i13/2 1/2[660] ,
1 167L u
163, 16!'1_ u y
, 3
2 80 90
80 90 28 50 40 1 , 38
; , 328 35C|
ONiON Y 38,N = 46



490 33

b2
' 904

(57/2)"

854
53/2)*

804
49/2)°

753

411 1/2]

1 Ly
Fig 1 Partial level schemeof L u

N = 47 . IND® Mo T 100
Mo ®*Nb Py N=46 o %
Nb *Mo ﬁ 80f o—y o /°> 22%*
: 17/2 ; 0 ey A
6

N=47 Mo *Tc *Nb

N = 44 2 SIS [660 1/2]
J 2

Fig 2 Dynamicmomentsof inertiaJ @ys in | for
- 7z 1 theiwzproton [660 1/2] band in ™. u and **L u

N 1 _161 u; X _16%_ u; 0 _167L u
, z=37N=47 *YRb ™ ®Rb “zn (*o,
p3n) : 99.3 % 400 pg/an®  zZn 8 1

75M &/ , DCO



6 ‘HI-13 491
180x 10° *Rb J Doring
: 10" “Rb -, #sr
) , 40 , 50
y 76, 78, 80, 82, SGR b
, 8" , OTYACRY Y 8" ,“Rb
80, azR b[13] ' ’ 38 , 84R b
e= 0.0698 “Rb &= Q 0621 3, 4 Rb N = 47
10° 8 , ,
N=49 N = 50 100 8§
Z= 38
4
14
14"
14 — 1658
14 1464 R
1353 L
1246 ) 12
12’_1200 1 12| s
I T 10°
1138 [T 10" -
988 X 1026 10° 0 —
19_763 “ 773 891 980 1055 1598
g g 8 g g g
"Rb "Rb *Rb “Rb *Rb *Rb
3 Rb - Y
Fig 3 Comparison of ¥transitions between low excited states
in odd-odd Rb nuclei
kev
. 0 ¥ "
10 o e —
983 1055 1107 1089 994
8* 8+ 8+ 8‘ 8-}
“Ry “Rb =y *Nb T
4 N=47 Y
Fig 4 Comparison of Y transitions betw een low excited states
inN = 47 odd-odd N uclei
kev
*Rb (Signature) 5 7 *Rb
% Rb (Routhian) -hw [E(1)- E(I- 1)]/2I
g ‘ho , *Rb
12h .3 J@



492 33

0.42 0.48 0.52M e/, - ,

80 - 2 gon )
*Rb L TYACR Y , 9h ¥
Rb “Rb
11 Al=1 M1 , 325 444 546, 655, 721
765 kev Signature , ;
1- - —
o Lo, L ©
o,
_1_ - -
>
_3— = -
__4_ - -
“Rb ° “Rb “Rb
- i } ! L i L L
8 0 0.5 0.0 0.[ 5 0.0 0.5
Ao/MeV
5 84,82, SOR b

Fig 5 The experimental routhiansfor the yrast band of ***Rb

o

o= 0,0 —o= 1

40 - -
[
[ ] L
E 30| -Q / i \ / \°\
"‘S ] | ° ° | @
< 20 ° \
. [ ]
ol i
of 10- B
° Rb [ 6 "Rb “Rb
oL 1 1 | i 1 i 1 H i |
10 15 10 15 10 15
=y 373
6 ®88Rp (E\- Ei-1) /2

Fig 6 Plotsof the quantity (Ei- Ei- 1) /21 asa function of gin
for the yrast band in #®%Rb

O—0=0 0 —o=1



493

6 “HI-13
40~ - r |
°
> | i I
p>
. .
5 .
N i o | —g—
201 * O——o—o0
) O—J 0(0-‘0
“~~—0—o0—0
“Rb i “Rb ! anb ) ]
i 1 | 1 ]
0.2 0.4 0.6 0.8 0.2 0.4 0.6 0.2 0.4 0.6 0.8
Ao/MeV
7 84, 82, BOR b J (6]

Fig 7 The kinenaticmomentsof inertiad ® for the yrast bands of *®*Rb
O —o0= e —o=1

A= 130 , Z= 50 N = 82
, : 1268 a 128Ce
129Ce
73Me/ O 141M ey *S 150
100R U, llGSn (160 ’ 2p4n) 126B a 1168n (160 , 3n) 129Ce 1OOR u (328, 2p2n) 128Ce 1268 a
Yce ™ce Y 6
Yy 2
, - , 1 BGO Y ,
[14]
(D #Bd®*Y B (E2  E2
- Ce ;B (E2) : ,
=027+ 0.01 ¥ - 5°
(2) 28cel B (E2) :%Ce
: Be= 0. 25+ 0.05, 0.257 co-
Ce
( 3) 129C e[ 18] 129C e 128C e ,

; hi2



494 33
4 A= 135
, A= 135 Y
j hi12 , hii/2 )
¥ 0° ; hi1i2 , ¥
- 60° ,
(Signature inversion)
N. Tajima (9] p-n
11 Y ,
(201 lo
, , N = 79, 82 3
138Pr
H1-13 y , *sn (°F, 5n) **Pr , =
88M &V Ppy 8 HPGeBGO
1 , 19 B GO
3.5x 10° Y : (bco)
’ 13p, 3.0~ 16;
. 15"
600 “prn | “Pr S~ ——
o . 2.0
L 14"
T, 4001 S —_——
m -
'S i 1.0 2z
5
200~ SEENEE & S
b O 0— -—_]é-?—--—__ PR ——
0 i | i 1 ’ 1 _ L 952& \\"\____.‘
10 11 12 13 14 15 0.5 i
=) 3] L
8 Bp, gy E(N- E(- 1) 9 ¥¥pr Thi2® vh1e

Fig 8 E()- E(I- 1) asfunction of |

for *®Pr an
o A— e -

dl4O

Lo,

Pm nuclei
—o0o=0

Fig 9 Comparison of experimental and

theoretical levels in Thiy2® vhive

138

yrast band for “Pr nuclues



6 ‘HI-13 495

, A= 135 , M1
E2 , Bpr , 1 huy
, 4 40 Y
Gamow -Teller , T h12® v hiuye
3o, [21] ( 8 1385
“opm : [E1)- EG- D] :
(= - 1) pr (0= 0)
@) (9
j :
k p-n

1 Yuan Guanjun, L i Guangshen, W en Shuxian, et al Study of the 1/2[541] Rotational Band in **Ta
Chin JNucl Phys, 1989, 1. 1

2 ShuxianW, HuaZ, ShenggangL , et al A nomalous Shift in Crossing Frequency for the Proton 1/2[541]
Band in Ta Z Phys, 1991, A 339 417

3 Theine K, Yang CX, Byre PA, et al First Observation of High-sin States in *Ta and ®*Ta N ucl
Phys, 1992, A 536. 418

4 YangCX,WensS, LiSG, etal AnomalousBand Crossing and Shape-driving in Rare EarthN uclei Chin
JNucl Phys, 1994, 16: 223

5 Schnack-Petersen H, Bengtson R, Bark P, et al Superdefomed T riaxial Band in **L u and L u N ucl
Phys, 1995, A 594: 175

6 SchmitzW,Yang CX, Hubel H, et al High Spin State in L a Nucl Phys, 1992, A 539 112

7 SchmitzW, Hubel H, Yang CX, et al A L arge QuadrupoleM oment Intruder Band in **L u PhysL ett,

1993, B303: 230

Yang CX, Wu XG, ZhengH, et al Superdeformed T riaxial Band in L u Eur PhysJ, 1998, A I: 237

WenS, ZhengH, ZhangL K, et al QuasiparticleD riving Effect on Shape of ®N b Soft N ucleus Inter J

M ode Phys, 1997, E6:. 177

10 zhangL K, Wen S, ZhengH, et al High Sin States in *TcNucleus Z Phys, 1993, A 346; 183

11 Wen S, Liu XA, Zheng H, et al ThelL evel Structure of T ransition N eutron Deficient Nuclei In: Li
L F, PhuaK K, eds Proceedingsof the First International Conference of Frantiersof Physicsi ooking to
the 21 st Century. Singapore W ortd Scientific Publish Ca pte, Itd, 1997: 667

12 , , , - ¥Rb . , 1999( )

13 Doring J, W inter G, FunkeL, etal EvidenceforNev IsomersandBand Structuresin *Rb PhysRev,
1992, C46. R2127

14 LiGS, Dai ZY, Wen SX, et al L ifetimeM easuranentsof the High Spin Y rast States in ®Ce Z Phys,
1996, A 356: 119

15 L i Guangsheng, Dai Zhengyu, L iu Xiangan, et al CollectiveBehavior of N egative Parity States in *Ba
at High Spin Chin PhysL ett, 1998, 15. 168

© o



496 33

16 LiGS, Dai, ZY, LiuXA, etal Yrast Transition Strengths in *Ba European PhysJ, 1998, A l: 379

17 , , , . ™Ba . , 1998, 224: 299

18 L i Guangsheng, Dai Zhengyn, L iu Xiangan, et al QuadrupoleM oment of the hi2Q uasineutronBand in
2Ce Chin PhysL ett, 1998, 15 564

19 TajimaN. Roles of Triaxiality and Residual Interaction in Signature Inversions of A= 130 Odd-odd
Nuclei Nucl Phys, 1994, A572. 365

20 Yunzuo L iu, Jinghbin Lu, YingjunM a, et al Systematic Study of Spin A ssignments and Signature
Inversion of Thi/12® shuzBands in Doubly Odd N uclei A round A= 130 PhysRev C, 1996, 54: 719

21 Guanjun Yuan, Yurwei Pu, Zhaohua Peng, et al FirstObservation of Signature Inversion of Y rastBand
in Doubly Odd N ucleus *®Pr. Chin PhysL ett (to be published)

22 Angelis G, del unardis, Bazzacco D, et al In-bean Study of the Doubly-odd N ucleus “’Pm. Z Phys,
1993, A 347 93

23 . A= 130 (Signature) [ I

, 1998

STUDY OF HIGH SPIN STATES IN NUCL EI
ON HI-13 TANDEM ACCEL ERATOR

W en Shuxian Yang Chunxiang L i Guangsheng Y uan Guanjun

(China Institute o A tanic Energy, P. O. Box 275-10, Beiing, 102413)
ABSTRACT

Thework done in recent yearson H I-13 tandem accelerator in China Institute of A tomic
Energy (CIA E), including anomalous band crossing in odd proton nuclei and superdeformed
triaxial band in rare earth rigion, nuclear structure in massA= 80 and A= 130 nuclei and
measuranent of lifetme of high gin states, are briefly introduced
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