138
62 SMe-1

138
From ENSDF - Evaluated September 2017 62 Sm76-1

106cd(35CL,3py)  1994Pa27

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jun Chen NDS 146, 1 (2017) 30-Sep-2017

1994Pa27: E=150 MeV 33Cl beam was produced from the tandem Van de Graaff accelerator of the Nuclear Structure facility at the
Darebury Laboratory, incident on a 500 ug/cm? self-supporting '°°Cd target. Reaction products were separated by the Daresbury
recoil separator. y rays were detected with the Eurogam spectrometer consisting of 45 large-volume Compton-suppressed HPGe
detectors. Measured Ey, Iy, yy-con, y(DCO). Deduced levels, J, &, configurations, band structures, y-ray multipolarities.
Comparisons with shell-model calculations.

E(level)t ik
OC 0+
346.9¢ 3 2*
891.8€5  4*
1577.7€ 6 6+
235346 8*
2509.4% 6 (77)
265441 6 (1)
290574 7 10*
3029.6% 6 (9)
3108.18 7 10*
3262447 12+
3301176 (97)
3641.2% 7 (117)
382118 7 12¢
391944 7 14+
321877 (117)
4072.5¢ 7 13*
B304t 7 130
4489.4f 7 14+
461648 8 14+
47356 8 (137)
478250 8 16+
480579 7 15+
4834448 16
4926.4¢ 8 15*
5075.79 7 (157)
s201.1%F 8 (157)
525798 (16
5329808 18+
544158 8 16%
570582 8 (177)
572297 8 (157)
5768448 (171
5860.6¢ 8 (17
593849 8 18*
6016.02 8 20*
6167.9/ 13 (18"
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106Ccd335CL,3py)  1994Pa27 (continued)

138Sm Levels (continued)

E(level)T yE Comments
6261.0" 8 (177)
6343.58 9 18+
64902@ 8  (197)
6887.30 9 22+
6915.24 9 (19%)
6987.9% 9 (20%)
7209.5% 9 (20™)
7378.58 9 (20™)
74438€ 9 (217)
7906.7% 9 (22+)
7977.10 9 (24%)
8565.19 9 (237)
8862.8% 10 (24%)
9263.1Y 14 (26%)
9852.19 14 (257)
9881.1% 10 (26%)
10965.5% 11 (28%)
1A% 11 3o
13310.02% 15 (32%)
X! (137)  Additional information 1.
x+139.71 3 (147)
x+317.9/ 5 (157)
x+545.41 5 (167)
x+845.01 6 (17°)
x+1178.6! 6 (187)
x+1598.9/ 7 (197)
x+2043.31 7 207)
x+2553.11 8 217)
x+3109.21 10 (227)
x+3675.21 13 (237)
x+421220 15 (247)
x+4848.21 16 (257)
X+6067% 277)

 From a least-squares fit to y-ray energies.

¥ From 1994Pa27 based on deduced y multipolarities from DCO ratios, band energy and intensity pattern.

# Band(A): Band 1. (m,0)=(-,1). Configuration=((r hy12)( g7/2)). f2=0.21, 54=-0.02, y=-20°.

@ Band(B): Band 2. (m,a)=(-,1). Configuration=((7 hy1)(m g72)(v h“/z)z) B2=0.17, B4=—0.02, y=—30°.

& Band(C): Band 3. (m,a)=(+,0). Configuration=((r hy12)>(v i132)) 82=0.32, $4=0.02, y=0°. Prolate shape with enhanced
quadrupole deformation.

¢ Band(D): Band 4. (m,@)=(+,0). Configuration=(x h11/2)2 B2=0.21, B4=—0.02, y=—20°.

b Band(E): Band 5. (m,a)=(+,0). Configuration=((r hy12)*(v h1/2)?) $2=0.18, B4=—0.03, y=—26°.

¢ Band(F): Band 6. g.s. band. (m,a)=(+,0). £,=0.20, B4=-0.02, y=-25°.

4 Band(G): Band 7. n=+. 4-quasiparticle configuration. Possible configurations are (m,h11/2), (1,27/2), (v,h11/2), (v,g7/2).
¢ Band(H): Band 8. 7=+. 4-quasiparticle configuration. Possible configurations are (7,h11/2), (7,g7/2), (v,h11/2), (v.g7/2).
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106Cd(35C1,3p’y)

1994Pa27 (continued)

138Sm Leve

Is (continued)

/ Band(I): Band 9. 7=+. 4-quasiparticle configuration. Possible configurations are (m,h11/2), (7,27/2), (v,h11/2), (v,g7/2).

8 Band(J): Band 10. (m,)=(+,0). For lower band configuration= (v hu/z)z, B2=0.18, B4=-0.03, y=—30°. For upper band
configuration= (v hy12)*, $2=0.17, B4=-0.02, y=—75°.

" Band(K): Band 11. (m,)=(-,1). Configuration=((v h112)(v g7/2)) $2=0.19, $4=-0.03, y=-30°.

i Band(L): Band 12. (m,2)=(-,1). Configuration=((7 hy12)(m g72)(v h11/2)2) B2=0.21, B4=-0.02, y=-91°. Collectively rotating

oblate band.

y(*¥sm)
EJ IyT E;(level) I Ef J ? Mult.f Comments
139.73 <1 x+139.7  (147) x  (137) (MI+E2)
1782 3 1 x+317.9  (157)  x+139.7 (147) (MI+E2)
227.4 3 4 x+545.4  (167)  x+317.9 (157) MI+E2 R(DCO)=0.6 I at 134°, 0.5 I at 158° (1994Pa27).
299.7 3 3 x+845.0 (177)  x+5454 (167) MI+E2 R(DCO)=0.7 I at 134°, 0.6 I at 158° (1994Pa27).
333.6 3 3 x+1178.6  (187)  x+845.0 (177) MI+E2 R(DCO)=0.7 I at 134°, 0.5 I at 158° (1994Pa27).
34693 100 3469 2°F 0 of E2 R(DCO)=0.9 I at 134°, 1.0 I at 158° (1994Pa27).
356.6 3 41 3262.4 12°F 2905.7 10* E2 R(DCO)=1.1 1 at 134°, 1.1 I at 158° (1994Pa27).
406 1 <1 x+545.4  (167)  x+139.7 (147) (E2)
417 1 <1 4489.4  14* 4072.5 13* MI+E2
420.2 3 2 x+1598.9 (197) =x+1178.6 (187) (MI+E2)
4444 3 1 x+2043.3  (207) x+1598.9 (197) (MI1+E2)
4954 3 4 5329.8 18* 48344 16" E2 R(DCO)=1.0 7 at 134°, 1.0 I at 158° (1994Pa27).
50993 <1 x+2553.1  (217) x+42043.3 (207) (MI1+E2)
520.5 3 5 3029.6  (97) 25094 (77) E2 R(DCO)=1.4 2 at 134°, 0.9 I at 158° (1994Pa27).
527 1 <1 x+845.0 (177)  x+317.9 (157) (E2)
54493 98 891.8 4 346.9 2* E2 R(DCO)=1.0 I at 134°, 1.0 I at 158° (1994Pa27).
547.4 3 6 5329.8 18* 4782.5 16" (E2)
55233 43 2905.7 10* 23534 8* E2 R(DCO)=1.1 1 at 134°, 1.0 I at 158° (1994Pa27).
556 1 <1 x+3109.2  (227) x+2553.1 (217) (MI+E2)
611.6 3 9 36412 (117) 3029.6 (97) E2 R(DCO)=1.3 I at 134°, 1.1 I at 158° (1994Pa27).
620.7 3 5 3921.8 (117) 3301.1 (97) E2 R(DCO)=0.9 I at 134°, 1.0 I at 158° (1994Pa27).
630.1 3 4 5705.8 (177) 5075.7 (157) E2 R(DCO)=1.2 I at 134°, 1.5 2 at 158° (1994Pa27).
633 1 <1 x+1178.6  (187)  x+5454 (167) (E2)
646.9 3 1 3301.1  (97) 26544 (77) E2 R(DCO)=0.9 2 at 134°, 1.5 2 at 158° (1994Pa27).
65703 39 39194 14* 3262.4 12* E2 R(DCO)=1.2 I at 134°, 1.3 ] at 158° (1994Pa27).
668.3 3 4 4489.4  14* 3821.1 12* E2 R(DCO)=1.3 2 at 134°, 1.4 2 at 158° (1994Pa27).
676.0 3 4 3029.6  (97) 23534 8* (E1) R(DCO)=0.7 I at 134°, 0.7 I at 158° (1994Pa27).
685.9 3 95 15777  6* 891.8 4* E2 R(DCO)=1.1 7 at 134°, 1.1 I at 158° for a composite peak of
685.94+686.2 (1994Pa27).
686.2 3 8 6016.0 20" 5329.8 18* E2 R(DCO)=1.1 7 at 134°, 1.1 I at 158° for a composite peak of
685.94+686.2 (1994Pa27).
701.2 3 9 43424  (137) 36412 (117) E2 R(DCO)=1.3 I at 134°, 1.4 2 at 158° (1994Pa27).
713.0 3 12 3821.1 12 3108.1 10* E2 R(DCO)=1.11 at 134°, 1.1 I at 158° (1994Pa27).
7332 3 1 4805.7 15* 4072.5 13* E2 R(DCO)=1.3 I at 134°, 0.9 I at 158° for a composite peak of
733.2+733.3 (1994Pa27).
733.3 3 7 5075.7 (157) 43424 (137) E2 R(DCO)=1.3 I at 134°, 0.9 I at 158° for a composite peak of
733.2+733.3 (1994Pa27).
754 1 <1 x+1598.9 (197)  x+845.0 (177) (E2)
754.7 3 18 3108.1 10" 23534 8* E2 R(DCO)=1.2 I at 134°, 1.1 I at 158° (1994Pa27).
768.5 3 3 52579 (16%) 4489.4 14 (E2)
77523 91 23534 8* 1577.7 6* E2 R(DCO)=1.0 I at 134°, 1.0 I at 158° (1994Pa27).
784.4 3 4 6490.2  (197) 5705.8 (177) E2 R(DCO)=1.6 3 at 134° (1994Pa27).
7953 3 12 4616.4  14* 3821.1 12* E2 R(DCO)=1.0 7 at 134°, 1.0 I at 158° (1994Pa27).
810.1 3 8 4072.5  13* 3262.4 12* MI+E2 R(DCO)=0.4 I at 134°, <0.3 at 158° (1994Pa27).
813.8 3 4 4735.6  (137) 3921.8 (117) (E2)
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E,f

825.1 3
853.9 3
858.7 3
863.1 3
865 1

871.3 3
886.3 3
902.0 3
910 1

915.0 3
918.8 3
931.9 3
9342 3
947.4 3
953.6 3
954 1

956.1 3
962.7 3
987.3 3
1018.3 3
1035.0 3
1049.5 3
1059.9 3
1066 1

1077.0 3
1084.4 3
1089.8 3
1103 7

1104.0 3
11213 3
1122 1

1145.6 3
1146.8 3
1156.3 3
1173 1

1199%

1219%
1227.0 3
1271.1 3
1286 1
1287 1

—t

—
<

—_ A
NO A= JWWwWwn

<1
<1

106Ccd335CL,3py)  1994Pa27 (continued)

7(1388m) (continued)

E;(level) I Ef J ? Mult.F Comments
5441.5 16 4616.4 14 E2 R(DCO)=1.0 2 at 134° (1994Pa27).
4926.4 15* 4072.5 137 E2 R(DCO)<1.0 at 134° (1994Pa27).
5201.1  (157) 43424 (137) (E2)
4782.5 16" 3919.4 14% E2 R(DCO)=1.1 I at 134°, 1.1 I at 158° (1994Pa27).
X+2043.3  (207) x+1178.6 (187) (E2)
6887.3 22% 6016.0 20 E2 R(DCO)=1.3 I at 134° (1994Pa27).
4805.7 15* 3919.4 14% MI+E2 R(DCO)=0.5.(1) at 134°, <0.3 at 158° (1994Pa27).
6343.5 18* 54415 16% E2 R(DCO)=1.2 2 at 134° (1994Pa27).
6167.9  (18%) 5257.9 (167) (E2)
4834.4 16" 3919.4 14% E2 R(DCO)=1.2 I at 134°, 1.1 I at 158° (1994Pa27).
7906.7 (22%) 6987.9 (207) E2 R(DCO)=1.5 2 at 134°, 1.2 2 at 158° (1994Pa27).
2509.4 (7)) 1577.7 6% (El) R(DCO)=0.8 I at 134°, 0.7 I at 158° (1994Pa27).
5860.6  (17%) 4926.4 15t  (E2)
3301.1 “) 2353.4 8* El R(DCO)=0.8 2 at 134°, 0.8 2 at 158° (1994Pa27).
74438 (217) 6490.2 (197) (E2)
x+2553.1 217)  x+1598.9 (197) (E2)
8862.8  (24) 7906.7 (22*) E2 R(DCO)=0.9 2 at 134° (1994Pa27).
57684  (17%) 4805.7 157 (E2)
5722.9?  (157) 4735.6 (137) E2 R(DCO)=1.4 2 at 134°, 1.3 2 at 158° (1994Pa27).
9881.1  (26%) 8862.8 (24%) (E2)
7378.5 (20™) 63435 18* (E2)
6987.9  (20%) 5938.4 18%  (E2) R(DCO)=1.4 3 at 134° (1994Pa27).
6261.0  (177) 5201.1 (157) (E2)
x+3109.2  (227) x+2043.3 (207) (E2)
2654.4  (77) 1577.7 6% (El)
10965.5 (28%) 9881.1 (267) (E2)
7977.1 (24™) 6887.3 22% (E2)
x+4212.2  (247)  x+3109.2 (227) (E2)
5938.4 18* 4834.4 16% E2 R(DCO)=1.1 I at 134°, 1.0 2 at 158° (1994Pa27).
8565.1  (237) 74438 (217) (E2)
x+3675.2  (237) x+2553.1 (217) (E2)
12111.1  (30%)  10965.5 (28%) (E2)
69152  (19%) 5768.4 (177) (E2)
5075.7 (157) 3919.4 14% (E1) R(DCO)=0.7 2 at 134°, <0.7 at 158° (1994Pa27).
x+4848.2  (257) x+3675.2 (237) (E2)
13310.0?  (32%) 12111.1 (30™)
x+6067? 277) x+4848.2 (257) (E2)
4489 .4 14* 3262.4 12% E2 R(DCO)=1.0 2 at 134°, 1.3 2 at 158° (1994Pa27).
7209.5 (20™) 5938.4 18* (E2)
9263.1  (26%) 7977.1 (24%) (E2)
9852.1 257) 8565.1 (237) (E2)

 From 1994Pa27. Intensities are relative to Iy(346.9y)=100, and Aly<5%.

¥ From 1994Pa27 deduced based on measured DCO ratios. DCO ratios were obtained as R(DCO)=Iy(134°,90°)/1y(90°,134°) at
134° or Iy(158°,90°)/1y(90°,158°) at 158°, by gating on E2 transitions Expected values are >1.0 for stretched quadrupole and
0.6-0.7 for stretched dipole, and stretched Q transitions are assigned E2 and stretched D are assigned E1 (1994Pa27).

# Placement of transition in the level scheme is uncertain.
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62 S-S From ENSDF
106ca(3CL3py)  1994Pa27 Legend
— [, < 2%xIJ*
Level Scheme 4 v
= R — I, < 10%xI*
Intensities: Relative I, > L, > 10%xIy*
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106ca(3CL3py)  1994Pa27

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — L, <10%xIy*
> L, > 10%xIy*
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106Ca5CL3py)  1994Pa27

Level Scheme (continued)

Intensities: Relative I,

Legend
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625M7678 From ENSDF 38Sm. -8

106Cd(G3CL3py)  1994Pa27

Band(C): Band 3
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