63 Bugg-1 From ENSDF - Evaluated June 2010 " Eu,-1

(HLxny) 1996Pill

History
Author

T. D. Johnson, D. Symochko(a), M. Fadil(b), and J. K. Tuli

Literature Cutoff Date
1-Jun-2010

Citation
NDS 112, 1949 (2011)

Type
Full Evaluation

1996Pi11: "OPd(37Cl,5ny) E=160 MeV. Measured Ey, Iy, yy, y(anisotropy) using ESSA 30 array.

Includes ''#Cd(*2S,p3ny) E=155 MeV (1993Bi13 and 1990Bi07).

The ordering of the following cascades is different in 1990Bi07: 1. 812-908-461-532-820 cascade (1996Pill) is ordered as
460-532-811-907-820 in 1990Bi07. 2. 127-141-185-219-394-426 cascade (1996Pil1) is ordered as 127-141-185-394-219-426 in
1990Bi07. 3. A 285y placed from a 3716 level by 1990Bi07 is now assigned (1996Pil1) higher up in the level scheme.

142Ey Levels

E(level)T " T Comments
X 8~ Additional information 1.
282.60+x 10 8* 6.2ns 4 g=0.51 3 (1993Bil3)
Ty/2: from 1993Bil3.
Conﬁguration:ﬂhl1/21/h1’11/2 (1993Bil3).
292.70+x 18 9%
353.204x 19 9~
376.29+x 20 10*
679.4+x 3 (8,10)
796.03+x 22 11+
1000.9+x 3 11"
1066.50+x 25 11+
1099.24+x 22 12*
1281.2+x 4 (10)
1397.4+x™ 3 1+ J7: 1990Bi07 proposed 12* as the first band member.
1630.64+x 25 12*
1669.11+x 25 13*
2001.76+x 25 13*
2034.4+x 3 12
2046.1+x 3 12-
2085.3+x 3 13~
2130.95+x@ 24 14+
2209.3+x" 4 13+
2231.3+x 3 14*
2283.2+x 3 1209
2289.0+x@ 3 15* 4.6 ps 3
2359.1+x 3 12-
2442.8+x 3 13
2483.98+x4 24 13~
25437+x@ 3 16% 18ps6
2610.75+x% 24 14~ 39ps7
2751.34+x49 25 15° 3.1ps6
2935.9+x4 3 16~ 1.8 ps 3
3057.6+x@ 4 17*
3116.9+x" 4 15*
3154.5+x4 3 17~ 1.7 ps 2
3435.0+x@ 4 18*
3441.5+x 4 17-
3548.9+x4 4 18~ 1.3 ps I
3574.8+x 4 16%
3577.6+x" 5 17 37ps3
3819.2+x 4 17
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142 142
63 Ell79-2 From ENSDF 2Eu,,-2

(HLxny) 1996Pil1 (continued)

1425y Levels (continued)

E(level)T 7 T Comments

3974.5+x 4 19

4109.7+x" 5 19+ 58 ps 8

41145+x 6 18

4114.7+x 4 19

4186.5+x 5 18

42185+x@ 4 19+

4380.3+x 5 19

4515.7+x4 5 20™
4650.4+x 6 19
4651.4+x 4 20™

4803.7+x@ 5 20"
4909.2+4x 5 21
4928.3+x 7

4930.04x" 6 21*  <l4ps
5078.0+x4 6 21-

5165.6+x 7 20

5300.4+x 6 21~

5467.1+x 6 22

5511.6+x 6 22

5533.5+x@ 5 21*
5729.64x 6 2
5819.4+x 6 22

6006.0+x™" 6 23*
6163.7+x 7 23
6525.4+x 7 24
6539.14x 7 24

7073.8+x" 8 (25%)

y& Il Additional information 2.
E(level): y >3 MeV.
7 J1>18.

602.8+y% 3 J1+42

1211.2+y% 5 J1+4

1956.8+y% 6 J1+6  0.49% ps 3
2875.9+y& 8 1148 0.21% ps 3
3996.6+y& 9 J1+10  <0.21% ps
5170.4+y&% 11 J1+12

b J2 Additional information 3.
E(level): Z>2.6 MeV.
JTJ2>12.

753.6+20 3 1242

13743+20 4 1244
21549+z20 5 1246 0.26% ps 3
30932420 6 1248 0.12% ps 2
4011.6+z2 8 12410 0.08% ps 6
5015.8+20 10 12412 <0.21% ps
6157.0+20 12 12414

T From least-squares fit to Ey. X=180 300 (see Adopted Levels).
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142
63 Elizg-3

From ENSDF 63 B3

(HLxny)  1996Pill (continued)

142Ey Levels (continued)

¥ From DSA line-shape analysis. Uncertainty given is statistical only.
# Band(A): AJ=2 band-1 based on 11*.
@ Band(B): AJ=1 band-1 based on 14*.
& Band(C): AJ=2 band-2.
¢ Band(D): AJ=1 band-2 based on 13~.
b Band(E): AJ=2 band-3.

Ratio R=Iy(37°)/Ty(79°).

E, L¥  Ei(evel)
83.61 159 376.29+x
11623 4 1397.4+x
12503 6  2483.98+x
12681 87 2610.75+x
12022 30  2130.95+x
140.6 1 148 2751.34+x
15807 171  2289.0+x
16792 26 2610.75+x
184.6 1 203  29359+x

i

10*

1+

14~

14*

15~

15*

16~

,y(l42Eu)

Ey 7 Mult.# ot Comments

292.70+x 9* M1@ 3.09 a(K)=2.61 4; a(L)=0.375 6; a(M)=0.0810 12;
a(N+.)=0.0218 4
a(N)=0.0185 3; (0)=0.00294 5; (P)=0.000289
5
R=0.88 0.
1281.24+x  (10) R=0.61 20.
2359.1+x  12° R=0.85 20.

2483.98+x 13~ M1@ 0.938 BMI1)(W.u)=1.5 3
@(K)=0.794 12; a(L)=0.1132 16; a(M)=0.0245 4;
@(N+..)=0.00658 10
@(N)=0.00560 8; (0)=0.000889 13;
@(P)=8.78x107> 13
R=0.90 10.
2001.76+x 13+ M1@ 0.890 @(K)=0.753 11; a(L)=0.1073 16; a(M)=0.0232 4;
@(N+.)=0.00624 10
@(N)=0.00531 8; (0)=0.000842 13;
@(P)=8.32x1075 13
R=0.84 12.
2610.75+x 14~ M1@ 0.701 BMI1)(W.u)=22 5
@(K)=0.593 9; (L)=0.0845 12; o(M)=0.0182 3;
@(N+.)=0.00491 7
@(N)=0.00418 6; a(0)=0.000663 10;
a(P)=6.56x107> 10
R=0.89 8.
2130.95+x 14+ M1@ 0.505 BMI1)(W.u)=1.21 8
@(K)=0.428 6; (L)=0.0608 9; a(M)=0.01313 19;
@(N+.)=0.00353 5
@(N)=0.00301 5; @(0)=0.000477 7;
a(P)=4.72x1075 7
R=0.84 8.
2442.8+x 139 (MI+E2) 040820 «(K)=0.31 5; a(L)=0.076 25; a(M)=0.017 6;
@(N+.)=0.0044 15
@(N)=0.0038 13; a(0)=0.00056 16;
a(P)=3.1x1073 10
R=0.82 10.
2751.34+x 15~ M1@ 0.328 B(M1)(W.u.)=1.7 3
®(K)=0.278 4; a(L)=0.0394 6; a(M)=0.00850 12;
@(N+..)=0.00229 4
@(N)=0.00195 3; a(0)=0.000309 5;
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142 142
63 794 From ENSDF 2Eu,,-4

(HLxny)  1996Pill (continued)

v( 142Ey) (continued)

E, L¥  Ei(evel) 7 E; i Mult.# ot Comments
a(P)=3.06x1075 5
R=0.81 8.
20082 16 2483.98+x 13~  22832+x 120 R=0.78 10.
21861 206  3154.5+x 17 29359+x 16~ MI1@ 0.206 B(MI)(W.u)=1.24 I5

@(K)=0.1748 25; a(L)=0.0247 4;
@(M)=0.00532 8; a(N+..)=0.001432 2]
@(N)=0.001219 18; a(0)=0.000194 3;
@(P)=1.92x107> 3
R=0.76 7.
24442 29  38192+x 17 3574.84x  16% R=0.75 8.
25471 178  2543.7+x 16" 2289.04+x 157  MI(+E2) 0.11720 «(K)=0.094 22; a(L)=0.0176 14; a(M)=0.0039
4; o(N+..)=0.00103 9
@(N)=0.00088 9; ¢(0)=0.000134 7;
a(P)=1.0x107° 3

R=0.72 6.
257.8 2 31 4909.2+x 21 4651.4+x 20 R=0.72 7.
271.1 2 13 4651.4+x 20™ 4380.3+x 19~ R=0.63 8.
282.6 1 944 282.60+x 8% X 8~ E1& 0.01782  B(E1)(W.u.)=1.78x107% 12

«(K)=0.01516 22; a(L)=0.00209 3;
@(M)=0.000448 7; a(N+..)=0.0001190 /7

@(N)=0.0001017 15; (0)=1.581x107> 23;
@(P)=1.432x107% 20

R=1.47 11.
2859 3 15 5819.4+x 22 5533.5+x 21* R=0.81 8.
292.7 2 56 292.70+x 9% X 8~ E1& 0.01630  a(K)=0.01387 20; a(L)=0.00190 3;

@(M)=0.000409 6; ¢(N+..)=0.0001087 16
@(N)=9.29x107° 14; a(0)=1.446x1075 21,
a(P)=1.314x107° 19

R=0.78 6.
303.217 313 1099.24+x 127 796.03+x 117* R=0.69 4.
3443 3 12 6163.7+x 23 5819.4+x 22 R=0.45 4.
35322 56 353.20+x 97 X 8 R=0.39 4.
361.7 3 9 6525.4+x 24 6163.7+x 23 R=0.61 6.
367.3 2 32 4186.5+x 18 3819.2+x 17 R=0.66 5.
371.0 3 17 2001.76+x 137 1630.64+x 127 R=0.74 6.
3774 2 55 3435.0+x 18* 3057.6+x 17 R=0.65 5.
386.7 3 11 679.4+x (8,10) 202.70+x 9* R=0.64 6.
39442 186 3548.9+x 18~ 3154.5+x 17 MI1(+E2) 0.034 9 a(K)=0.029 8; a(L)=0.0045 6; a(M)=0.00099

10; a(N+..)=0.00026 3
@(N)=0.000226 24; ¢(0)=3.5%107> 5;
a(P)=3.0x107° 10

R=0.67 4.
39672 15 2442 8+x 1300 2046.1+x 12° R=0.80 6.

396.8 4 4 679.4+x  (8,10)  282.60+x 8* R=1.5 3.

398.5 4 4 2483.98+x 13”7 2085.3+x 13~ R=1.53.

408.5 4 8 2442 8+x 1300 2034.4+x 12 R=0.68 6.

41972 586 796.03+x  11* 376.29+x 10* R=0.66 4.

42562 76 3974.5+x  19” 3548.9+x 18~ R=0.64 4.

438.02 25  2483.98+x 13~ 2046.1+x 127 R=0.65 5.

44963 20  2483.98+x 13~ 2034.4+x 12 R=0.85 8.

460.72 155 3577.6+x  17° 3116.9+x 157  E2 0.01667  B(E2)(W.u.)=16.7 14

a(K)=0.01353 19; a(L)=0.00246 4;
a(M)=0.000542 8; @(N+..)=0.0001427 20
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142

63 Ellgg=5

From ENSDF

142
63 Ellzg=5

(HLxny)

1996Pil1 (continued)

v( 142Ey) (continued)

E, L¥  Ei(evel) 7 E; " Mult.# of Comments
@(N)=0.0001228 18; (0)=1.86x1077 3;
®(P)=1.337x107° 19
R=1.39 10.

461.82 43 2130.95+x 14*  1669.11+x 13* R=0.78 6.

46393 16 46504+x 19 4186.5+x 18 R=0.65 6.

47984 10  2610.75+x 14~  2130.95+x 14* El 0.00495 7 B(E1)(W.u.)=3.6x107° 7
@=0.00495 7; (K)=0.00423 6; (L)=0.000567
8; a(M)=0.0001215 18; a(N+..)=3.24x107>
5
a(N)=2.77x1073 4; (0)=4.35x107° 7;
a(P)=4.14x10""7 6
R=1.47 I5.

505.63 25  34415+x 177 29359+x 16~ R=0.59 5.

51392 85  3057.6+x 17T 2543.7+x 16* R=0.57 4.

51524 10  5165.6+x 20 4650.4+x 19 R=0.50 7.

52554 11 2610.75+x 14~  2085.3+x 13~ MI(+E2) 0.016 5 @(K)=0.014 4; a(L)=0.0020 4; a(M)=0.00044
8; a(N+..)=0.000118 22
@(N)=0.000100 19; a(0)=1.6x107> 4;
a(P)=1.4x107% 5
R=0.72 10.

53212 151  4109.7+x  19*  3577.6+x 17* E2 0.01137 B(E2)(W.u.)=52 8
@(K)=0.00933 13; (L)=0.001593 23;
@(M)=0.000350 5; a(N+..)=9.25x107> 13
a(N)=7.94x1075 12; (0)=1.212x1075 17;
@(P)=9.35x107" 14
R=1.31 10.

536.63 30  4651.4+x 200  4114.7+x 19- R=0.61 5.

54123 46 45157+x 200 39745+x 19~ R=0.56 5.

55794 17  5467.1+x 22 4909.2+x 21 R=0.54 6.

56233 21 5078.0+x 217 4515.7+x 20~ R=0.63 6.

56573 40  41147+x 197 35489+x 18~ R=0.63 5.

569.82 109  1669.11+x 13*  1099.24+x 12* R=0.62 4.

5852 5 8  4803.7+x 20"  4218.5+x 19* R=0.53 I5.

60154 120  1397.4+x  11* 796.03+x 11* R=1.47 I2.

601.84 17 1281.2+x  (10) 679.4+x  (8,10) R=1.61 25.

60244 13 5511.6+x 22 4909.2+x 21 R=0.66 8.

602.83 85 602.8+y  J1+2 y 1 R=1.45 15.

60843 85 121124y J1+4  602.8+y J1+2 R=1.33 10.

62033 23 275134+x 157 2130.95+x 14* El 0.00281 4 B(EI)(W.u.)=4.5x107> 9
@=0.00281 4; (K)=0.00241 4; (L)=0.000318
5; @(M)=6.81x10"> 10; a(N+..)=1.82x107>
3
@(N)=1.555%1075 22; a(0)=2.45x1070 4;
@(P)=2.38x10"" 4
R=0.84 8.

620.7 2 101 13743+z 1244  753.6+z 1242 R=1.47 I2.

64693 29  29359+x 16~  2289.0+x 15" El 0.00257 4 B(E1)}(W.u.)=6.4x107> ]/
@=0.00257 4; (K)=0.00220 3; «(L)=0.000291
4; «(M)=6.22x107> 9; @(N+..)=1.666x107>
24
@(N)=1.420x1075 20; a(0)=2.24x1070 4;
@(P)=2.18x10"7 3
R=0.73 8.

64773 56  1000.9+x  11- 353.20+x 9~ R=1.43 15.

673.0 4 9  41145+x 18 3441.5+x  17° R=0.70 9.

69022 52 1066.50+x 11* 376.29+x 10" R=0.76 5.

Continued on next page (footnotes at end of table)
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142
63 Elizg=0

From ENSDF

142

(HLxny)

1996Pil1 (continued)

v( 142Ey) (continued)

E, L¥  Ei(evel) 7 E; i Mult.# af Comments

723.02 293 1099.24+x  12* 376.29+x 10* R=1.41 8.

72983 25  5533.5+x 21t 4803.7+x 20" R=0.65 6.

74563 61 1956.84y  J1+6 121124y Jl+4 E2 0.00499 7 B(E2)(W.u.)=114 7
@=0.00499 7; a(K)=0.00417 6; a(L)=0.000637
9; @(M)=0.0001386 20; ar(N+..)=3.69x1075 6
@(N)=3.16x107° 5; a(0)=4.90x1076 7;
a(P)=4.26x10"7 6
R=1.42 I2.

753.63 28 753.6+z  J2+2 z 12 R=1.51 I2.

768.64 18  3057.6+x  17* 2289.0+x 15 R=1.36 15.

780.63 54  21549+z 1246  1374.3+z 1244 E2 0.00449 7 B(E2)(W.u.)=171 20
@=0.00449 7; a(K)=0.00377 6; a(L)=0.000568
8; a(M)=0.0001234 18; a(N+..)=3.29x1075 5
@(N)=2.81x107° 4; a(0)=4.37x107° 7;
@(P)=3.85x10"" 6
R=1.41 ]2.

78353 31 42185+x  19* 3435.0+x  18% R=0.56 5.

799.63 22 5729.6+x 22 4930.0+x 21* R=0.76 8.

809.53 15  6539.1+x 24 5729.6+x 22 R=1.54 I5.

81192 151  2209.3+x  13* 1397.4+x  11* R=1.40 8.

813.8 4 5 4928.3+x 41145+x 18 R=1.0 4.

820.0 4 7 39745+x 197 3154.54x  17° R=1.14.

82032 90  4930.0+x  21* 4109.7+x 19  E2 0.00402 6  B(E2)(W.u.)>25
@=0.00402 6; a(K)=0.00338 5; a(L)=0.000503
7; (M)=0.0001091 16; a(N+..)=2.91x107> 4
@(N)=2.49%x107° 4; a(0)=3.88x1070 6;
®(P)=3.46x10""7 5
R=1.39 9.

83144 13 4380.3+x 19~ 3548.9+x 18 R=0.51 5.

83452 70  1630.64+x 12% 796.03+x 11* R=0.56 4.

85333 37  2483.98+x 13° 1630.64+x 12* R=0.84 7.

873.14 20  1669.11+x 13* 796.03+x 11* R=1.46 12.

891.43 40  3435.0+x  18% 2543.7+x  16% R=1.24 I5.

902.64 18  2001.76+x 13" 1099.24+x 12* R=0.79 8.

907.6 2 131 3116.9+x 157 2209.3+x  13* R=1.41 8.

91845 20  4011.6+z  J2+410 3093.2+z J2+8 E2 0.00314 5 B(E2)(W.u.)=2.5x10% 19
@=0.00314 5; (K)=0.00265 4; (L)=0.000384
6; a(M)=8.32x107° 12; a(N+..)=2.22x107 4
@(N)=1.90x107> 3; a(0)=2.97x107° 5;
a(P)=2.72x107" 4
R=1.38 20.

919.15 48  28759+y  J1+8  1956.8+y JI1+6 E2 0.00313 5 B(E2)(W.u.)=93 14
@=0.00313 5; a(K)=0.00264 4; a(L)=0.000384
6; a(M)=8.30x107> 12; a(N+..)=2.22x107 4
@(N)=1.89x107° 3; a(0)=2.96x107°6 5;
®(P)=2.71x10"" 4
R=1.34 20.

93523 21  2001.76+x 13" 1066.50+x 11* R=1.38 I2.

93833 38  30932+z  J248  21549+z J2+6 E2 0.00300 5 B(E2)(W.u.)=147 25

@=0.00300 5; (K)=0.00253 4; /(L)=0.000366
6; aM)=791x107> 11; a(N+.)=2.11x10"> 3

@(N)=1.80x1075 3; ¢(0)=2.83x107° 4;
a(P)=2.60x10""7 4

R=1.35 I5.

Continued on next page (footnotes at end of table)
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142 142
63 Eli79™7 From ENSDF Eu,,-7

(HLxny)  1996Pill (continued)

v( 142Ey) (continued)

E, Lt Eidevel) 7 E; o Mt ot Comments
941.63 26 2610.75+x 14~  1669.11+x 13*  El 0.001213 17 B(E1)(W.u)=1.24x1075 23

@=0.001213 17; a(K)=0.001041 15;
(L)=0.0001352 19; a(M)=2.89x107> 4;
@(N+..)=7.75x107°

@(N)=6.60x1070 10; (0)=1.045x107° 15;
a(P)=1.041x10"7 15

R=0.74 6.
960.2 4 7 41147+x 197 3154.5+x 17 R=1.25 20.
966.7 5 5 45157+x 20 3548.9+x 18~ R=1.4 3.
100426 11 5015.8+z  J2+12  4011.6+z J2+10 E2 0.00259 4 B(E2)(W.u.)>60
@=0.00259 4; «(K)=0.00219 3;
@(L)=0.000313 5; a(M)=6.77x1075 10;
@(N+..)=1.81x107° 3
@(N)=1.544x1075 22; ¢(0)=2.42x107° 4;
a(P)=2.26x10"" 4
R=1.37 25.
1021.04 16  1397.4+x  11F 376.29+x 10" R=0.35 4.
1031.72 269  2130.95+x 14* 1099.24+x 12+ R=1.41 8.
1067.8 4 8  7073.8+x  (25%)  6006.0+x 23* R=1.16 20.
1076.03 22 6006.0+x  23* 4930.0+x 21* R=1.26 15.
108423 43 20853+x 13~ 1000.9+x 11- R=1.37 I5.
1102.5 4 5  4651.4+x 20~ 3548.9+x 18 R=1.13.
110454 12 1397.4+x  117F 292.70+x 9% R=1.48 15.
112075 23 3996.6+y  JI+10 2875.9+y JI+8 E2 0.00207 3 B(E2)(W.u.)>35
@=0.00207 3; &(K)=0.001754 25;
@(L)=0.000246 4; «(M)=5.30x1075 &;
@(N+..)=1.484x107 21
@(N)=1.209x1075 17; a(0)=1.90x107° 3;
a(P)=1.81x10"7 3; a(IPF)=6.64x10"" 15
R=1.62 25.
113202 79  2231.3+x  14F 1099.24+x 12+ R=1.39 8.
11412 7 9  6157.0+4z  J2+14 5015.8+z J2+12 R=14 3.
1160.8 4 7 4218.5+x 19 3057.6+x 17+ R=1.3 3.
1173.86 11 5170.4+y  J1+12 3996.6+y J1+10 R=1.3 3.
120593 32 2001.76+x 13* 796.03+x 11* R=1.30 12.
1216.8 4 8 2283.2+x 1209 1066.50+x 11* R=0.78 9.
123833 29  2034.4+x 12 796.03+x 11* R=0.88 9.
1250.03 38  2046.1+x 12 796.03+x 11* R=0.80 9.
125454 10 1630.64+x 12F 376.29+x 10" R=1.32 I5.
1315.0 5 6  5533.5+x  21* 4218.5+x 19* R=1.6 3.
1325.9 4 6  53004+x 21~ 3974.5+x 197 R=1.41 20.
134353 19 3574.8+x 16" 2231.3+x  147* R=1.41 15.
134373 23 24428+x 130D 1099.24+x 12* R=0.75 8.
1358.3 3 5 2359.01+x  12° 1000.9+x 11- R=0.38 10.
1368.73 32 4803.7+x  20F 3435.0+x  18* R=1.46 12.
1384.83 61 2483.98+x 13~ 1099.24+x 12+ R=0.79 7.
1444.0 4 5  3574.8+x  1l6* 2130.95+x 14+ R=1.48 20.
1487.3 4 9 2283.2+x 1209 796.03+x 11* R=0.86 10.

¥ Additional information 4.
¥ Relative intensity. Uncertainty is 5%, larger for weak and complex peaks.

# From R and level scheme placement, unless given otherwise.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Pi11,B
https://www.nndc.bnl.gov/ensnds/142/Eu/142eu_hi_xng_documents.pdf

142 142
63 Ell7g78 From ENSDF 2By, ,-8

(HLxny)  1996Pill (continued)

7(142Eu) (continued)

@ From intensity balance.
& From ce and linear polarization (1990Bi07).



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Pi11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Bi07,B
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