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SHELL MODEL DESCRIPTION OF THE N=82 NUCLEUS Pr

H. Prade, W. Enghardt, H.U. Jeeger, L. Kaeubler, H.J. Keller
and F. Stary

In a recent in-beam investigation we have qtudied,excited

states of ‘ilpr using the reactions * La(-L,Z )141pr ana
140 e(d,n)l4lPr /1/. Our experimental results are compared with
shell model predictions. In the shell model calculations we

adopted the approach of Wildenthal./2/. Two different configura-
tion spaces were used to calculate the energy levels. In both

cases8 an inert core with Z=50 protons and N=82 neutrons was as—.
sumed. The nine remaining protons are distributed over the lg7/2,

2d5/2, 2d3/2 ‘and 38 2 orbits, All configurations of the types

: 9 1 .
(18,552 d5/2 or (lg7/2,2d5/2) (245 /5,38, /)" are taken into

account in the larger conflguratlon space whereas the smaller

space consists of the (1g7/2,2d5/2) configurations.
The calculated and experimental energy spectira for positive-

pafity states agree very well. The percentage contributions of

the configurations to the wave functions of selected positive=~
parity states in the case of the larger configuration space are
given in the table. The reliability of these predictions is
atrongly supported by a good agreement of ocur calculated spec~
troscopic factors and electromagnetic quantities (transition
probabilities, branching and mixing ratios, g-factors and qua-
drupole moments) with the experiment. Shell model celculations

of odd-parity states in 14lPr are in progress.

Literature

1. H. Prade, H.U. Jaeger, L. Kaeubler, H.J. Keller and F. Stary
ZfK-404 (1979) 76 (Abstr. Int. Conf. on Extreme States in
Nucl. Systems, Dresden 1980). :

2.-B,H. Wildenthal, Phys. Rev. Letters 22 (1969) 1118.



B
L)
¥
i
¥
k
!

66

, oonfiguration 2y

eontribution (%) to the state J-;'_t

1875|285 5| 285 10| 381 5 | 5/27|7/23|3/23|1/23) 923 [11/27|9/25 13723 185 /27 |13/25 17723 [15/25 [19/2])
] 3 1 3 | 6] 6.0]2.4f 1.8 1.7 4.7| 3.7 2.0 3.7] 3.3 3.3 2.8
4 | 4 6| 9013 1.1) 2.2} 2.014.8) 6| 7| 4.3 .51 2.0 1.8
5 3 “ 1] o6 3] o2] 40| 3.8]1.0] 15| 2.5) 2.4 | 3] 5] 2.0
4 4 ‘ 6| 2| 1.9 20.6] o1 S11.7] .8 .2 1.2 1.3 4.0] 1.1

6 2 | 1 D o8l 1.4 1.9 1.0 3.4 | 3.8(3.5] 1.6 1.7] 1.1 81 2.7 5.4
3 |5 1 = | et] 91 5| W31 e2] L8 W3] 2] 4| 4] L2 .2
5 4 <1 143.8] 4.8} 3.6130.4 | 37.0{ 6.3 {26.0 {33.8] 2.4 | .8 |15.8]17.4
6 2 3 8l 4] 7.7041.8] 3] 5{1.9] 9] 4] 1.2] 1.3] 1.4] 1,0
3 .5 1 - | - - o2 71 .2 o3 2] .3 - o1 o2
6 | 2 57.9] .2164.7110.2] 8.2 | 1.8[67.1 | 9.4 | .9|68.2 |73.2 [61.7 ] 68.1
4 5 46.0] 1] 4.5] 2.3] 2.5 W3] 6.0 | 2.2 o3| 1405 [18.1 1 9.0 -
7 411 Al 2] 2.0] .8} 1.0] 5]1.0[-18] ) 14) = 61 -
7 2 ' o1145.91 2.8 ] 3.842.4 | 45.3 ) 3.9 |50.8 |57.0| 2.4 | -~ Al -

2 6 1 - - 1) - o1 Al o1 - - - - - -
3 | 6 ' -5 = | -1 +1 9 - - 2] - - | 1.7 -
7 | 4 1 ~ | 2] ] = 1 2.9] 12 1| o1 - - - - -
2 6 1 -1 =1 = |15} = -1 - Al - Al - - -
8 | 1 22,6 - | - | -} - -} - - - - - - -
8 1 . - <] ol =1 -] -t-1 -1 -] -1-91-1] -
8 1 - f =1 = [10.4| - - | - - - - - - -

%) Number of protoms on the shell-model orbit N1j. -
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