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Study of 197In (Z=49, N=58)

Reaction : °2Cr(187MeV) + °8Ni(580+640 1 g/cm?)

I 1 1
20006 7, 107 Te(1)Search time : 10 ms

49
48
47

B. Hadinia et al. 46
PRC70, 064314(2004)
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300 ] 4
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Excitation Energy (MeV)

1071n level scheme
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(63/2) 17182

A rotational band in 1%7ln - ae
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In: angular distribution W(8)=A,{1+a,P, (cos@)+a4P4(cose)§
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Y=[,sin(y +30)

Total Routhian Surface Calculation

A conf. (+,+1/2) B conf.(+,-1/2) E conf.(-,-1/2)

Z=49 N= 58 A=107 n: vacuum pu(++1/2) AP+P+ Z=49 N=58A=107 n: vacuum pi+-1/2) AP+P+ =49 N=58 A=107 n: vacuum p:--1/2) AP+P+
@=0.748 =243 |p=8.2In=161 E=-10.44 w=0.680 =213 p=6.2In=15.1 E=-9.57 ©=0598 =223 [p=9.5 In=12.8 E=-7.09
B2=0.209 7= 10.2 By=0.032 ¥=0.159 y=0.135 B2=0.190y=10.3 f,=0.023 ¥=0.145y=0.123 B=0.2327=9.8 By=0.041 ¥=0.178y=0.149
Ap=0.399 A,=0403 Ap,=0403 Ap=0.399 Ap=0.392 Ap=0.510 A p,=0510 4, =0.392 A=0596A=0.648 Ap, =0.648 A p=0.596

030

020 =

010 3

:-- i i f!’# Ll g

00 32

= fy}’%

_ __—.. e /::j//

010 F—"

N
- \};\;




7% moment of inertia (K*MevV™!)

60

JD J@) moment of inertia
Exp. and TRS calc.
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Superdeformation

2:1 axis ratio of the deformed shape
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Proton single-particle levels (MeV)
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Solid : m=+,dashed: n=- p,=0.0000
[ N T YT R I T T

13031772

e e .
34 75T -
2 —{> S~ “\\\ /,/ _
e N ST 2021372
0 L — _[440]1/2
g 28 - L [321]172
5 L NCTIIITD=s Lt =] - [200]1/2
T . A 312]5/2
3 — - [312]
4
5 2 [202]5/2
6 T~ 321132
-7 —_ —_
-8 — |
g - [211]1/2
i - Y [330]1/2
'10 | | | | I | I | I | I | I | I | I | I | I | I

-0.7 -06 05 -04 -03 -02 -014 00 01 02 03 04 05 06 0.7

B2



(8*) 8098

5614

4492

3737

High-spin states in 4°Ca

K'=0" K'=0"

A (6%) 6930

J.L. Wood et al, Phys. Rep. 215 (1992)101
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Percentage of wave-functions in °Ca I

W.J.Gerace and A.M.Green, NPA123, 241 (1969).

State E(exp) Op-Oh 2p-2h 4p-4h 6p-6h 8p-8h
07 0 82.81 16.81 1.0 0.04 0.0
0F 3.35 289 225 68.89 2025 6.76
05 5.21 1.0 225 16.81 1225 67.24

Shell Model by M.Sakakura, A.Arima, T.Sebe, PL61B, 335(1976).

State E(exp) Op-Oh 2p-2h 4p-4h 6p-6h 8p-8h
07 0 46.46 35.04 1448 356  0.46
0F 3.35 25.71 224 3417 2993 7.95
07 521 15.07 2049 4869 1227 3.49




Excitation Energy (MeV)
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Cranked Relativistic Mean-Field Calculation




known excited states of 4°Ca
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J.L.Wood et al., Phy.Rep.215(1992)101
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*0Ca negatlve parlty band A B
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Ca negative parity band C
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Cranked Relativistic Mean Field Calculation
(preliminary results)

* Negative parity band :
— odd number of particle in f,,, orbital
e Signature =0 band (A, B)
[200]1/2 a=—1/2 — [321]3/2 a¢=—1/2 : conf.1
[200]1/2 a=+1/2 — [321]3/2 o= +1/2 : conf.2
e Signature o =1 band (C)
[200]1/2 av=—1/2 — [321]3/2 = +1/2 : conf. 3
[200]1/2 v = +1/2 — [321]3/2 ¢ =—1/2 : conf. 4
e M33V3?% 13U 3



7 [MeV™]

7® [Mev™']

20 [

15

10 |-

7 of band A,B
—€— : band A - — -

—@— : band B -

conf.1 B,: 0.43~0.56 y~—10°1
conf.2 B,: 0.46~0.54 y~13° ]

CRMF: 7 33 v 3% configuration

—@— : band C
. conf.3
. conf.4 N

I of band C

conf.3 By 0.49~0.61 y~—10°
conf.4 B, 0.37~0.54 v:10°~60°]

30 |-
20

10 |-

"I""I""I""I'
J® of band AB T

—@— : band A
—&— : band B
-—-: conf.l 1
- —-: conf.2

l|llll|llll|llll|ll1ll_

I
J® of band ¢ @ : band C ||

: conf.3 11

|||||l| 1 1 L1

1.5
Rotational frequency w [MeV]

1.0

2.00.0

0.5 1.0 1.5 2.0 2.5

Rotational frequency w [MeV]



CRMF:

7t 33 v 32 configuration
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- Level scheme of 4°Ca is extended to 17— at 23.5MeV

- Three negative parity bands in *°Ca

- Angular distribution — Spin assignments

- Residual Doppler shift analysis

—  Qt(band A) =0.90 %= 0.17eb, 8,=0.32 &= 0.06
Qt(band C) = 0.53 £+ 0.13eb, 5,=0.20 = 0.05

- Cranked Relativistic Mean Field calculation

In progress

- 133y 32, 733 3% configurations
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Limit of deformation
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Mass Number, A

R.M.Clark et al., Phys. Rev. Lett. 87, 202502 (2001)



115/, INtruder orbital
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