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Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation C. D. Nesaraja NDS 115, 1 (2014) 31-Jul-2013

Q(B87)=—-10320 40; S(n)=10316.6 16; S(p)=4829.2 24; Q(@)=-2381.4 26 = 2012Wa38
2012Gr02: Summary and compilation of the discovery of the Se isotopes.
2001Ch07: TOF measurement of direct decay from isomeric state following projectile fragmentation of *>Mo.

09S¢ Levels

Cross Reference (XREF) Flags

A *OCais,2pny)

E(level)” bl Tij XREF Comments
0.0 1/27 274552 A Yoe+%B+=100; %ep=0.052 8
ep: Weighted average of 0.062 12 (1977Ma24) and 0.045 10 (1988De28).
J7: From the B-delayed proton emission work of 1977Ma24, J(%Se g.s.)
=1/2,3/2, or 5/2. Higher J values are ruled out. Given J(39 level) =5/2,
a(exp)(39y)=28.0 25 gives 6(E2/M1)>5. Along with T;,(39 level)=2.0 us 2,
J(g.s.)=3/2 or 5/2, and for Ey=38.8, one gets BM1W<2.4x10~7. This is
unreasonably small and rules out the J=3/2 or 5/2 alternatives. This argument
establishes J=1/2. There is no experimental evidence for 7, but systematics and
the available shell model states 7 must be negative.
Ty/2: from time-sequential proton spectra in Se ¢ decay (1977Ma24). Also
reported by similar group in 1976Ha22 and 1976Ha29 Other: 27 s 3 from %°Se
& decay (1974No08).
38.85 22 5/2~ 20us2 A J7: M2 y from 9/2%. E2 y to g.s.
Ty/2: From 40Ca(328,2pny).
129.12€ 20  3/2~ A J*: D y’s to 5/27 and gs. y(6) rules out 1/2 and 5/2.
289.914 24 3/2- A
5714.0% 4 op* 960 ns 23 A J7: 1=9/2 from excit. in (32S,2pny). n=+ from M2-E2 cascade to 7=— gs.
Ty/2: From 40Ca(32s,2pny).
712.58 25 512~ A
915.0 3 7/2- A
1100.7 4 9/2~ A
1122.94¢ 23 7/2 A
1134134 25 52~ A
1194.0 3 9/2~ A
1250.19 3 112* A
1361.00 4 9+ A
1653.4% 4 13/2* A Ty/2: 0.26 ps to 1.5 ps from differential decay curve analysis in (1998Sk04).
2023204 13p* A
2079.084 24 92 A
2158.8 3 9/27) A
2399.0¢3  11/27% A
2434.1 3 11/27% A
249249 4 15p2* A
2580.3 4 13/2* A
2618.2 4 13/27% A
2899.4& 4 172* A
29352 5 1327 % A

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Gr02,B
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https://www.nndc.bnl.gov/ensnds/69/Se/40ca_32s_2png.pdf
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9Se,-2 From ENSDF 2Sess2
Adopted Levels, Gammas (continued)
698e Levels (continued)

E(level)? et XREF | E(level)* et XREF |  E(level)* gt XREF
2980.04 3 132°F A 443645  232°F A 8034.5% 8 (332%) A
32062€ 3 1527 A 525736  (25/2%) A 8044.8¢ 6  (332)F A
322645 4 172* A 5387245 (@527 A 8059.2€ 6  (3127)F A
3497.9 4 17/2* A 5437.5% 6 252+ A 849354 7 (332%) A
3576.4 4 172+ A 583024 6 252+ A 9008.49 8 (3727)%F A
3618.193 (1727 A 6149.0¢ 5 (727 a 9713.7% 9 372%) A
36743¢ 4 192°F A 646739 6  (292°)F A 9956.7¢ 7 (372)%F A
37233 4 1727 a 647677  (29/2%) A 1041484 9 (@127 a
400559 5 (192+) A 6567.7% 6 2972+ A 11382.1% 12 (412*) A
42551& 5 212* A 6888.5¢ 5 (292°)F A 13362.7% 15 (452%) A
4272394  212°%F A 71037 6 (29/2%) A
4389.1€5  232°% A 768479 7 3327 A

T From DCO data and band assignment, unless stated otherwise.
¥ Parity from figure 1 of 2004St09; positive parity given in authors’ table I seem to be a misprint.

# From least-squares fit to Ey’s.
@ Band(A): 11/2* band.

& Band(B): 9/2* band.

@ Band(C): 25/2* band.

b Band(D): 9/2* band.

¢ Band(E): 3/2~ band.

4 Band(F): 3/2~ band.

¢ Band(G): (29/27) band.
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Ei(level)  J7 E, Lt E;
3885  5/2° 39.4 0.0
129.12  3/2- 9037 29825 3885

129.12 1005 0.0
28991  3/2- 16134 957 129.12
250.72 100 32 38.85
5740  9p2* 53488 38.85
71258 52 42261 24230 28991
67373 100 12 38.85
9150 72~ 78645 50331 129.12
87624 100 22 38.85
1100.7 92~  1061.74 100 36 38.85
112294 72~ 83323 3615 28991
99392 1006 129.12
1084.13 9215 38.85
1134.13 52 84404 10030  289.91
100482 339 129.12
109535 94 12 38.85
11940 92 115542 1007 38.85
1250.1  112* 67593 100 4 574.0

Adopted Levels, Gammas (continued)

7(¥Se)
J? Mult. ab Comments
127 E2 25.1 a(K)=19.2 3; a(L)=5.14 8; a(M)=0.793 12
a(N)=0.0521 8
B(E2)(W.u.)=6.8 11
Mult.: From « exp.
5/2~

12 MI+E2&®  0.19 14
3= M 0.0282
50-  (MI+E2¥  0.019 10

5/2= M2 0.00465

32-  (MI+ED&  0.0036 11

52"
32-  (E2)@ 7.62x10™

527 (M1+E2)& 0.00054 4

s (E2)@ 3.66x1074
32"
32 (E2)@ 4.27x1074

527 (M1+E2)& 3.36x107* 14

3= (MI+E2¥  0.00059 5
32"
52"
5P (E2)@ 3.06x10~4

9/2* (M1+E2)& 0.00101 14

@(K)=0.16 12; a(L)=0.020 16; a(M)=0.0032 24
@(N)=0.00025 19

@(K)=0.0251 4; a(L)=0.00271 5; a(M)=0.000423 7
@(N)=3.59x107° 6

®(K)=0.016 9; (L)=0.0018 10; a(M)=0.00029 15
@(N)=2.4x1075 13

@(K)=0.00412 6; a(L)=0.000448 7; a(M)=7.00x107> 10
@(N)=5.95x1070 9

B(M2)(W.u.)=0.0438 12

Mult.: from the K-conversion coeflicient (1988Wi02). ay=0.0042 7.

E2 quoted in table I of 2004St09 is a misprint.
@(K)=0.0032 10; a(L)=0.00035 11; a(M)=5.4x107 17
@(N)=4.5x1070 14

@(K)=0.000678 10; a(L)=7.16x107> 10; a(M)=1.113x107> 16
@(N)=9.45%x10"7 14

L,: Other: Iy/ly(876y)=3.0 5 (2001Je10).

@(K)=0.00048 4; a(L)=5.0x1075 4; a(M)=7.8x107° 6
@(N)=6.7x10"" 5

@(K)=0.000326 5; a(L)=3.41x107> 5; a(M)=5.30x107° 8
a(N)=4.52x10"7 7

@(K)=0.000380 6; a(L)=3.98x107> 6; a(M)=6.19x1076 9
a(N)=5.27x10""7 8

@(K)=0.000299 73; a(L)=3.11x107° 14; a(M)=4.85x107°¢ 22
@(N)=4.14x10"7 18

@(K)=0.00053 5; a(L)=5.5x107> 5; a(M)=8.6x107° 8
a(N)=7.3x10"" 6

@(K)=0.000270 4; a(L)=2.81x107> 4; a(M)=4.37x107¢ 7
@(N)=3.73x1077 6; a(IPF)=3.43x1070 5

@(K)=0.00090 12; a(L)=9.5%107> 14; a(M)=1.48x1075 2]
@(N)=1.26x1076 17
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wi02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St09,B
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Adopted Levels, Gammas (continued)

7(6956) (continued)

Ei(level)  J7 E, Lt E; i Mult. o Comments
1361.0  9/2* 11072 2220 1250.1 112+ MI+E2& 03225 @(K)=0.28 22; a(L)=0.04 3; a(M)=0.006 5
@(N)=0.0004 4
787.23 100 27 574.0 9/2*
1653.4  132% 40316 1841 12501 112+ (MI+ED&  0.0042 13 @(K)=0.0037 12; a(L)=0.00040 13; a(M)=6.2x107> 21
@(N)=5.2x107° 17
L,: Other: Iy/ly(1079y)=0.240 23 (2001Je10);0.273 24; 0.30 4
(1989Ar13.
1079.14 100 4 5740 92  Q(+0)¢
2023.2 132 66233 155  1361.0 92t
77332 100 1250.1 112+  MI+E2&  0.00073 7 @(K)=0.00065 7; ¢(L)=6.8x107> 7; a(M)=1.06x107> 11
@(N)=9.0x10"7 9
2079.08  9/2- 94472 100 9 1134.13 52- (E2)@ 4.82x107* @(K)=0.000429 6; a(L)=4.50x10> 7; a(M)=7.00x10"° 10
@(N)=5.96x10"7 9
95631 264 1122.94 72~
1163.82 214 915.0 7/2-
1366.14 68 17 712.58 5/2~
2158.8  (9/27) 124434 100 20 915.0 7/2-
14462 1 70 40 712.58 5/2~
2399.0 1127 120522 29024 11940 92  (MI+E2&  2.76x107* 10 a(K)=0.000239 8; a(L)=2.48x1073 9; a(M)=3.86x1076 14
@(N)=3.30x1077 11; a(IPF)=8.0x1070 12
127523 100 10 112294 72~ (E2)@ 2.66x1074 @(K)=0.000217 3; a(L)=2.26x107° 4; a(M)=3.52x1070 5
@(N)=3.00x10"7 5; a(IPF)=2.24x107> 4
1484.04 424 915.0 72~ (E2)@ 2.58x1074 @(K)=0.0001588 23; a(L)=1.645x107° 23; a(M)=2.56x107° 4
@(N)=2.19x1077 3; a(IPF)=7.96x107 12
L,: Other: Iy/ly(1275y)=0.18 3 (2001Je10).
2434.1 112~ 124034 100 24 11940 92  (MI+E2)&  2.66x1074 10 a(K)=0.000225 7; a(L)=2.33x10 8; a(M)=3.63x1070 12
@(N)=3.11x1077 10; a(IPF)=1.33x107> 20
1311.12 429 112294 72~ (E2)@ 2.60x1074 @(K)=0.000205 3; a(L)=2.13x107° 3; a(M)=3.31x1070 5
@(N)=2.83x10"7 4; a(IPF)=3.05x107> 5
133334 167 11007 92  (MI+E2&  249x107* 10 a(K)=0.000194 5; a(L)=2.01x10~° 6; a(M)=3.13x1076 9
@(N)=2.68x10"7 7; a(IPF)=3.2x107° 5
151932 424 915.0 72~ (E2)@ 2.63x1074 @(K)=0.0001514 22; a(L)=1.569x107° 22; a(M)=2.44x107° 4
@(N)=2.09x10"7 3; a(IPF)=9.28x107 13
2492 .4 152t 469.2 4 568 20232 13/2F
83862 134 1653.4 132+  (MI+E2¥  0.00060 5 @(K)=0.00053 5; a(L)=5.6x10"> 5; a(M)=8.7x107° 8
@(N)=7.4x10"" 6
124223 100 7 1250.1 112+ (E2)@ 2.74x1074 @(K)=0.000230 4; a(L)=2.39x1075 4; a(M)=3.72x107% 6
@(N)=3.18x1077 5; a(IPF)=1.557x107° 23
2580.3 132t 55734 666 20232 132 MI+E2¥  0.0017 4 @(K)=0.0015 3; (L)=0.00016 4; a(M)=2.5x1075 5

@(N)=2.1x107° 4
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Adopted Levels, Gammas (continued)

7(6956) (continued)

b

Ei(level)  J7 E, Lt E; i Mult. @ Comments
2580.3 132t 926.84 100 4 1653.4 132+  (MI+E2¥  0.00048 3 (K)=0.00042 3; a(L)=4.4x10"5 3; a(M)=6.9x1076 5
a(N)=5.9x10""7 4
12192 3 70 15 1361.0 92+
2618.2 13/2~ 142434 100 8 1194.0 972~ (E2)@ 2.53%x107%  a(K)=0.0001726 25; a(L)=1.79x107> 3; a(M)=2.78x1076 4
@(N)=2.38x10""7 4; a(IPF)=5.98x107> 9
2899.4 172 406.7 5 152 24924 152+  (MI+E2&  0.0041 13 (K)=0.0036 11; a(L)=0.00039 13; a(M)=6.0x10"> 20
a(N)=5.1x1070 16
876.2 2 253 20232 13/2*
124634 100 4 16534 132+ (E2)@ 2.73x107%  @(K)=0.000228 4; a(L)=2.38x107° 4; a(M)=3.70x107° 6
@(N)=3.16x10"7 5; a(IPF)=1.637x107> 25
2935.2 13/2=  856.14 10043  2079.08 9/2~ (E2)@ 6.13x107%  (K)=0.000546 8; a(L)=5.75x107> 8; a(M)=8.94x107° 13
a(N)=7.60x10"7 11
2980.0 132~ 54625 <14 24341 11/2-
581.1 3 164  2399.0 11/2-
821.1 3 323 21588 (9/27)
90125 1009  2079.08 9/2~ (E2)@ 5.40x107%  (K)=0.000481 7; a(L)=5.05x107> 8; a(M)=7.86x107° 11
@(N)=6.69x10""7 10
1729.8 2 97 9 1250.1  11/2*
3206.2 152= 77234 403 24341 112~ (E2)@ 7.99x107*  @(K)=0.000711 10; a(L)=7.51x1075 11; a(M)=1.168x107> 17
a(N)=9.91x10"7 14
807.0 3 878 23990 112~ (E2)@ 7.13x107%  @(K)=0.000634 9; a(L)=6.69%107> 10; a(M)=1.041x107> 15
a(N)=8.84x1077 13
L,: Other: Iy/ly(772y)=0.71 16 (1989Ar13).
118325 352 20232 132+ (EDF 1.70x10™*  @(K)=0.0001185 17; a(L)=1.221x107> 18; a(M)=1.90x107° 3
@(N)=1.623x1077 23; a(IPF)=3.70x107> 6
1553.13 100 10 1653.4 132* (El)* 3.76x107%  a(K)=7.44x1075 11; a(L)=7.64x107° 11; a(M)=1.187x107° 17
a(N)=1.017x10"7 15; a(IPF)=0.000293 5
L,: Other: Ty/ly(772y)=0.28 11 (1989Ar13).
3226.4 17/2 734221 6036 24924 152F  (MI+E2¥ 0000829  a(K)=0.00073 8; a(L)=7.7x1075 9; a(M)=1.20x10"5 4
a(N)=1.02x107° 12
120332 1006 20232 132% (E2)@ 2.85x107%  @(K)=0.000246 4; a(L)=2.57x107° 4; a(M)=3.99x107° 6
@(N)=3.41x10"7 5; a(IPF)=8.89x107° 13
1573.5 4 383 1653.4 13/2*
3497.9 172t 59835 105 28994 17/2*
917.3 4 358 25803 13/2*
1005.4 2 43 24924 15)2%
147454 10015 20232 132* (E2)@ 2.57x107%  a(K)=0.0001608 23; a(L)=1.667x107> 24; a(M)=2.59x107¢ 4
@(N)=2.22x10""7 4; a(IPF)=7.62x107> 11
3576.4 1725 677210 913  2899.4 172+ (MI+E2)¥  0.00101 14 a(K)=0.00090 12; a(L)=9.4x10"> 13; a(M)=1.47x1075 21

@(N)=1.25x107% 17
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Adopted Levels, Gammas (continued)

7(6956) (continued)

Ei(level) 7 E, Lt E; i Mult. st o Comments
3576.4 17/2+ 996.34 100 26 2580.3 13/2*
1083.8 1 8920 24924 15/2F M1+E2)& 3.36x107% 14 a(K)=0.000299 13; a(L)=3.12x107> 15;
@(M)=4.85x1070 22
a(N)=4.14x1077 18
1553.0 3 60 6 2023.2 13/2*+ (E2)@ 2.69%x1074 @(K)=0.0001450 21; a(L)=1.501x1075 21;
a(M)=2.33x1076 4
@(N)=2.00x10"7 3; «(IPF)=0.0001062 15
1923.2 4 91 11 1653.4 13/2* (E2)@ 3.80x1074 @(K)=9.62x1075 14; a(L)=9.92x107° I4;
@(M)=1.543x107°6 22
@(N)=1.322x10"7 19; a(IPF)=0.000273 4
3618.1 (17/27) 41202 100 10  3206.2 152~ M1+E2)& 0.0039 12 @(K)=0.0035 11; a(L)=0.00037 12; a(M)=5.8x107> 19
a(N)=4.9x107° 15
638.0 2 455 2980.0 13/2~ (E2)@ 1.34x1073 @(K)=0.001194 17; a(L)=0.0001271 18;
a(M)=1.98x1075 3
@(N)=1.670x107° 24
1000.1 4 517 2618.2 13/2- (E2)@ 4.20x107* @(K)=0.000375 6; a(L)=3.92x107> 6; a(M)=6.10x10"°
9
@(N)=5.20x10"7 8
3674.3 19/2~ 56.23 ~100 3618.1 (17/27)
973 3 13.3 11 35764 17/2* (E1) 0.0860 15 @(K)=0.0765 13; a(L)=0.00810 74; a(M)=0.001251 21
@(N)=0.0001036 18
176.2 2 786 34979 17/2* (E1) 0.01471 @(K)=0.01310 19; a(L)=0.001375 20; a(M)=0.000213 3
a(N)=1.79x107> 3
448.2 2 78 7 32264 172t D(+Q)4 +032'5
468.0 5 635 32062 1572~  Q(+0)¢ -0.16 6
3723.3 17/2- 517.15 100 14 3206.2 15/2° M1+E2)& 0.0020 5 @(K)=0.0018 4; a(L)=0.00019 5; a(M)=3.0x10"> 7
a(N)=2.6x1070 6
743.3 2 43 8 2980.0 13/2~
4005.5 (19/2%) 110634 <625 2899.4 172+
1512.6 5 100 31 24924 15/2*
4255.1 21/2* 135573 1005 2899.4 17/2* (E2)@ 2.56x1074 @(K)=0.000191 3; a(L)=1.98x107° 3; a(M)=3.09x1076
5
@(N)=2.64x10""7 4; (IPF)=4.12x1073 6
2723 2127 549.4 4 5.810 37233 17/2°
59825 1007 36743 19/2- MI1+E2)¥ 40053  1.16x1073 @(K)=0.001030 15; a(L)=0.0001077 I6;
a(M)=1.678x107> 24
@(N)=1.435x1070 21
4389.1 23/2- 116.4 3 10.5 12 4272.3 2172 M1+E2)& 0.27 21 @(K)=0.24 18; a(L)=0.030 24; a(M)=0.005 4

a(N)=0.0004 3
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Adopted Levels, Gammas (continued)

7(6956) (continued)

Ei(level) 7 E, Lt E; " Mult. st o Comments
4389.1  23/2" 71425 100 10 36743 19/~ Q(+0)Y  —0.07 +6-7
4436.4  23/2" 762.13 1009 3674.3 192 Q4
52573 (25/2%) 100224 100 3 4255.1 21/2*
53872 (25/27)  996.8 4 9312  4389.1 232~
111512 1006 42723 21/2°
54375 252 118233 100 6 4255.1 212¢  Q(+O)*  0.00 I
58302 252* 157514 100 8 4255.1 212 (E2)@ 273x107%  a(K)=0.0001410 20; a(L)=1.459x105 21; a(M)=2.27x1076 4
a(N)=1.94x10"7 3; a(IPF)=0.0001154 17
6149.0 (27/27) 76144 307 5387.2 (25/27)
1760.0 2 100 38 4389.1 23/2-
64673 (29/27) 1080.13 100 44 5387.2 (25/27)
6476.7  (29/2%) 121932 100 15 5257.3 (25/2%)
6567.7 2922+ 113023 100 6 5437.5 252 Q(+0)*  +0.17 40
6888.5 (29/27) 1501.234 100 32 5387.2 (2527) (Q)¢
71037 (292%) 127353 100 6 5830.2 25/2*
166623  27.417 54375 25/2*
76847  (33/27) 121744 100 32 6467.3 (29/27)
8034.5 (33/2*) 1466.85 1007 6567.7 29/2*  Q
8044.8  (33/27) 115634 1006 6888.5 (29/27)
8059.2  (31/27) 191024 100 17 6149.0 (27/27)
8493.5  (33/2*) 1389.84 100 31 7103.7 (29/2%)
9008.4 (37/27) 132373 100 I3 7684.7 (33/27)
97137  (37/2%) 167924 100 I2 8034.5 (33/2+)
9956.7 (37/27) 191193 100 21 8044.8 (33/27)
104148  (4127) 140635 1007 9008.4 (37/27)
11382.1  (41/2%) 166847 100 4 9713.7 (37/2%)
13362.7  (452%) 1980.59 10035  11382.1 (41/2%)

T From *0Ca(*2S,2pny). Iy from 105 MeV.

£ D from y(6)(DCO) in *°Ca(3ZS,2pny) (2004St09); Ar=yes from level scheme.
# D from y(6)(DCO) in *°Ca(328,2pny) (2004St09); Ar=no from level scheme.
@ Q from y(8)(DCO) in *°Ca(®2S,2pny) (2004St09); Ar=no from level scheme.
& Q from y(8)(DCO) in *°Ca(®2S,2pny) (2004St09); Ar=no from level scheme.
@ From DCO ratio in *°Ca(®?S 2pny).
b Additional information 1.

143
69

RN

AdSNH wolq

e
69

RN


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004St09,B
https://www.nndc.bnl.gov/ensnds/69/Se/69se_adopted_documents.pdf
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9Se,s-8 From ENSDF 345€358

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level
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§iSess-11 From ENSDF SiSe,s-11

347735

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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9Se,-12 From ENSDF GSe;5-12

Adopted Levels, Gammas

Band(B): 9/2" band

(45/2") 13362.7
1980
@127 ¢ 113821
Band(F): 3/2~ band
1668 41/27) 10414.8
(37/2%) 9713.7
1406
Band(C): 25/2* band (7127) 9008.4
1679
(33/2%) 8493.5 Band(E): 3/2~ band
+ 1324
(332Y) § 8034.5 31/27) 8059.2
1390 (33/27) 7684.7
1467 (29/2F)
1910 1217
v 6567.7 (29127) 6467.3
(27/27) 6149.0
1080
(25/27) 5387.2
1115
Band(A): 11/2* band
21/2- 4272.3
N =
(19/2%) 4005.5 714
Band(D): 9/2+ band 19/2- L 3674.3 72-) 3618.1
‘ v T v
n 468
17/2 3226.4 152~y 3206.2 638
7 B2 | 2980.0
807 ‘
112 2399.0 901
9/2~ l 2079.08
1275 ‘
945
9/2+ { 1361.0
712 1122.94 512~ 1134.13
994 844
3/2- l 289.91
32 129.12 v
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69
9Se,s-13 From ENSDF 34535713

Adopted Levels, Gammas (continued)

Band(G): (29/27) band

(37/27) 9956.7

(3327) 8044.8

1156

@927) 6888.5
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