192Rh,,-1 From ENSDF - Evaluated December 2008 15Rh -1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation D. De Frenne NDS 110,1745 (2009) 31-Dec-2008

Q(B7)=1151 5; S(n)=7441 8; S(p)=6115 5; Q(@)=-2774 6  2012Wa38
Note: Current evaluation has used the following Q record 1150 57438 186114 5 -2772 6  2003Au03.

102Rh Levels

Cross Reference (XREF) Flags

A '©2RhITdecay D  ?8Mo(’Li,3ny)
102 70 36

B Ru(p,ny) E Zn(°°S,p3ny)

¢ 'ORnp.d)

E(level)t i Ty " XREF Comments

0.0 17,27 207.3d 17 ABCDE  %B~=22 5; %oc+%B+=18 5
n=0.45 35
u: From nuclear orientation (1989Ral7).
Ty/2: From vy decay following 8 decay (1998Sh21). Others: 210 d 6
(1941Mi02), 206 d 3 (1961Hi06), 205 d 10 (1961Mc10).
J*: y(6,H,1) in '02Rh & decay (207 d) and shell model suggest J7=2".

41.940 15 20 18.9 ns 4 AB DE  J™: from M4 from 6.
76 9 C
105.216 16 (17,2%,3%) 1.0 ns 3 B DE J": Suggested from El to gs and y to 2.
123.751 18 (17,27,37) 0.4 ns 2 B J7: Suggested from M1 to g.s. in '92Ru(p,ny).
140.73 9 6 3742y 10 A DE %e+%B+=99.767 24; %IT=0.233 24
u=4.044 12

u: From 1989Ral7.

%IT from 1991Bi01.

Ty2: from 1998Sh21. Others 2.9 y 1963Bo17,1965Hi07.

J7: J=6 from low-temperature nuclear orientation and NMR (1989Hi12).
=+ is expected from shell model and Rh systematics.

154.46 12 5% DE J™: suggested from y to 6.
156.494 23 <0.3 ns BCDE

178.68 4 3)* 1.04 ns 21 B DE J": from E1 to 27 and y to (17,27,37).
206.875 25 <0.3 ns B

208.74 4 0.34 ns 21 B

24227 11 (7%) DE J": Suggested from y to 6(*).
259.57 4 <0.3 ns B

263.84 6 ) <0.4 ns B DE J": Suggested from y to (3%).
291.54 4 <0.3 ns BCDE

29729 10 (7%) D  J": Suggested from (MI1+E2) to 6.
302.22 3 <0.3 ns B

305.89 4 <0.3 ns B

345.77 9 <0.7 ns B

359.1 DE

359.61 6 0.6 ns 3 B

364.80 5 <0.3 ns B

378.61 12 61 DE

380 7 (17,27,37) C J*: L(p,d)=(2).

399.39 10 (5,6,7) <0.7 ns B DE

409.91 5 <0.3 ns B

427.52 6 <0.3 ns B

431.48 6 <0.3 ns B

449.36 5 <0.4 ns B

Continued on next page (footnotes at end of table)
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102
45 RhS7_2

From ENSDF

102
45 Rl‘157 -2

Adopted Levels, Gammas (continued)

102R} Levels (continued)

E(level)t yrk Tio"  XREF Comments
450.6 15 B
47434 7 B
4768510 7* DE
491 9 (3-4757) C I Lpd)=4).
525.1 3 B
542.14 11 <03ns B
543.55 20 <0.7ns  BC
545.89 8 <0.3 ns B
569.65 13 7* E
57593 8 <0.3 ns B
598.94 8 <03ns B
601.38 21 B
615.7 3 (7.8.9) E
632.5 10 B
645.82 21 <04ns B
682.79% 10 6 CDE
7082522  8* E
730.75% 11 70 CDE
760.809 12 80 DE
84587 15 8* CE
907.14% 13 9 DE

104234719 9* E
1186.7 3 9+ E
1200 30 C

1270209 74 100 DE
1576.35& 13 110) DE
1598.69¢ 19 (10%) E
1670 40 C

1840 40 C

2038.499 16 120 DE
2165.9 4 (11%) E
2357.57¢ 21 (12%) E
2476.65% 17 130 DE
2965.06€ 18 14C) DE
3266.28¢ 23 (14*) E
3494.02% 19 150 E
3505.1 3 (13%) E
3538.87 3 (13%) E
3831.720 24 (14%) E
3917.8¢ 4 (14%) E
4022429 20 16 E
4157.79 3 (15%) E
41982 4 E
4264.14 3 (15%) E
4312.59¢ 25 (16%) E
4589.00 3 (16 E
4625.93% 20 170) E
4637.1€ 3 (16%) E
5002.09 3 (17 E
5063.79 4 (17%) E

Continued on next page (footnotes at end of table)
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45 RhS7_3

From ENSDF

102
45 Rl‘157-3

Adopted Levels, Gammas (continued)

102R} Levels (continued)

E(level)t 7% XREF | E(evel)f 7%  XREF E(level)t 7% XREF
5232639 22 180 E| 8941%5 230 E | 1416839 9 (31 E
5460.9¢ 3 (18%) E| 872237 E | 15978.3¢ 10 (33%) E
5538.9¢ 4 (18%) E| 9109895 240 E 0+x/ E
5565.50 4 (18%) E| 9249.1€5 (244 E| 1072.0+x/ 10 E
5926.75% 22 190) E| 9379.7€7  (24%) E | 2272.0+xf 15 E
6024.14 4 (19%) E| 9816296  (25%) E | 3636.0+x 18 E
6088.9% 5 (19%) E | 10169.1% 11 (257) E | 5110.0+x 20 E
651349 3 200 E | 1048289 7 260 E| 6696.0+x 23 E
6615.4¢ 4 (20%) E | 10665.0° 7  (26%) E | 8378.1+xf 25 E
6687.0¢ 4 20%) E | 10831.7 13 (26%) E 0+y8 E
7175.74 4 @21%) E| 11199797 274 E | 1502.0+y8 10 E
73092% 4 210 E | 11694.1% 12 270 E | 3080.0+y8 15 E
779789 4 220 E | 1212689 9 280 E | 4763.0+y8 I8 E
7844.6¢ 4 (22%) E | 121602€7  (28%) E| 6598.1+y8 20 E
7991.3¢ 5 (22+) E | 1260939 7 (29%) E
8483.14 5 (23%) E | 13280.1% 13 290 E

T Level energies have been calculated using a least-squares procedure based on adopted y's.
¥ Unless noted otherwise, from yy(6)(DCO), y(lin pol) and observed band structure in 7OZn(365,p3ny) (1999Gi14).

# Except for the long-lived isomers, from y(t) in 102Ru(p,n)/) (1984Bi04).
@ Band(A): Band 1.
& Band(a): Band 2.
¢ Band(B): Band 3.
b Band(b): Band 4.
¢ Band(C): Band 5.
4 Band(c): Band 6.
¢ Band(D): Band 7.

f Band(E): AJ=2 band a. (1999Gi02).
¢ Band(F): AJ=2 band b. (1999Gi02).

ngopvhiin, a=0 (1999Gil4).

ngopvhiij, a=1 (1999Gil4).

ngonpv(dsphi, ), a=1 (1999Gil4).
ngopv(dsphi, ), @=0 (1999Gil4).
ngopv(grphi, ), @=0 (1999Gil4).
ngopv(giphi, ). =1 (1999Gil4).
mpipvhiip, @=0.
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Adopted Levels, Gammas (continued)

y('”Rh)
E;(level) 7 E, ' L E/ " Mule. 5 b Comments
41.940 20 41.93820 100 0.0 (17,27) M14 4.23 B(M1)(W.u.)=0.00302 8
105216  (1T,2*,3%)  63.271 20 32.01 20  41.940 20 [E1] 0.543 B(E1)(W.u.)=0.00024 8
10521920 100.0 6 0.0 (17,27) El 0.1263 B(E1)(W.u.)=0.00016 5
123751  (1-27,37) 81.824 1293 41.940 20 [M1,E2] 179 B(MI1)(W.u.)=0.004 3; B(E2)(W.u.)=6.E+2 4
123.750 20 100.0 10 0.0 (17,27) M14 0.1907 B(M1)(W.u.)=0.019 10
140.73 6 98.8 1 100 41.940 20 M4 337 B(M4)(W.u.)=0.00132 74
Mult.: from K/L=2.1 2 (1990BiZY).
15446 50 13.7 10 100 140.73 6™ E,: only observed in coincidence data.
156.494 51274 19 100.0 6 105.216 (17,2*,3%)
156.50 10 3133 0.0 (17,20)
178.68 3)* 22.0¢ 156.494
54.9 0.01 123751 (17,27,37)
136.71 6 100.0 9 41.940 20 E14 0.0595 B(E1)(W.u.)=0.000110 23
206.875 28.17 4 13.06 178.68 (3)*
50.4¢ 156.494
101.66 3 100.0 18  105.216 (1*2%3%)
164.90 10 16.0 4 41.940 20
206.93 7 9.5 12 0.0 (17,20)
208.74 166.800 30 100.0 9 41.940 20
208.65 10 27.2 30 0.0 (17,20
242.27 (7% 101.55 7 100 140.73 6™
259.57 103.080 30 100 156.494
263.84  (57) 85.16 5 100 178.68 (3)*
291.54 82.9 10 <1.8 208.74
167.80 7 46.6 11 123751 (17,27,37)
249.61 5 45.5 23 41.940 20
291.53 5 100. 5 0.0 (17,27)
297.29 (7% 156.57 6 100 140.73 6™ MI1+E2)@  0.085% 35 0.1010 13
302.22 95340 20  100.0 7 206.875
145.70 6 9.3 4 156.494
260.28 10 30. 4 41.940 20
302.25 15 21.5 0.0 (17,27)
305.89 182.14 3 100 123751 (1-27,37) Ml 0.0666 B(M1)(W.u.)>0.011
345.77 39.9 305.89
137.00 10 <100.0 208.74 I,: maybe contaminated with y of tantalum
observed in 102Ru(p,m/).
303.90 15 9.7 18 41.940 20
359.1 205.10 24 154.46 5%
359.61 100.04 4 100 259.57
364.80 186.10 10 15429 178.68 (3)*

TN e
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Adopted Levels, Gammas (continued)

y(loth) (continued)

Eilevel) 7 E,f I, E; i Mult, 5 b Comments
364.80 208.25 10 45.7 156.494
259.60 5 100. 711 105.216 (1*,2%3%)
378.61 6 81.29 7 92 297.29 (7%) D
1364 5 58 24227 (7%)
223.6 3 83 154.46 5 MI1+E2@  -0.35% 10
237.9 3 100 140.73 6™ MI1+E2@  +0.35% 10
39939  (56,7) 1355510 100 263.84 (5%) (ED4 0.0610  B(E1)(W.u.)>0.00017
Mult.: E1 from a(K)exp for unresolved multiplet.
409.91 107.72'5 40.6 16  302.22
304.70 10 100 19 105.216 (1*,2%,3%)
427.52 218.78 5 100 208.74
431.48 167.7¢ 263.84 (5%)
224.60 5 100. 4 206.875
275.1 10 2.20  156.494
449.36 147.11 5 34.822  302.22
270.80 10 89. 7 178.68 (3)*
292.88 10 63.7 156.494
3442020  100.20 105216 (1*2%3%)
450.6 191.0 15 100 259.57
47434 109.54 5 100 5 364.80
210.3¢ 263.84 (5%)
214.6 10 ~ 259.57
47685  7* 117.20 10 67 359.1
213.00 10 100 263.84 (5%)
234.65 19 33 24227 (7%)
525.1 3182 3 100 206.875
542.14 2362510 100 305.89
543.55 419.80 20 100 123.751 (17,27,37)
545.89 136.20 15 409.91 No reliable Iy can be given as maybe contaminated with y
of tantalum observed in 102Ru(p,ny).
243.61 8 4426  302.22
255.4¢ 291.54
440.30€ 10 100 17  105.216 (17,2%,3%)
569.65 Tt 27245 29729 (7%) D
4289 1 100 140.73 6™ D
575.93 148415 100 427.52
598.94 2341510 100 I3 364.80
23933710 10019  359.61
335.2 263.84 (5%)
339.1 259.57
601.38 3945020 100 206.875

sy,
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Adopted Levels, Gammas (continued)

y(loth) (continued)

Eilevel) 7 E,’ L, E; i Mult. 5# s o
6157  (7.8,9) 21645 100 399.39 (5,6,7)
31855 100 297.29 (7%)
632.5 368.7 10 100 263.84 (5%)
645.82 343.60 20 100 302.22
682.79 69 206.00 20 227 476.85 7*
283.40 10 8922  399.39 (5,6,7)
304.10 10 100 11 378.61 6 EI+M2)@  —0.15% 15
38550 10 15.622  297.29 (7%)
4402 5 195 242.27 (77)
528.36 7 717 154.46 5 El
708.25  8* 138.6 5 14 569.65 7* D
23155 57 476.85 7t D
41145 43 297.29 (7%) D
567.7 5 100 140.73 6
730.75 79 47957 100 15 682.79 67
3522020 5015 378.61 6™
4334010 305 297.29 (7%)
590.0 3 20 10 140.73 6
760.80 8 3000 10 255 730.75 70
463.55 10 100 15 297.29 (7%)
845.87  8* 276.2 1 100 569.65 7* D
548.6 5 20 297.29 (7%)
907.14 9O 146345 100 760.80 8- MI1+E2)@  <0.08%
1042.34 9% 196.6 5 39 845.87 8* D
334.4 3 89 708.25 8* D
4267 5 28 615.7 (7,8,9)
745.1 3 100 297.29 (7%) E2
1186.7  9* 889.3 3 100 297.29 (7%) E2
127020  100)  363.14 100 907.14 9 MIG+E2)@  <0.1%
509.7 5 4 760.80 8-
157635 110 306153 10072 127020 100  MI(+E2)@ <0.1%
669.20 3 20923  907.14 9©) (E2)@ & 0.00254
1598.69  (107)  556.4 1 100 1042.34 9* D
752.6 3 25 845.87 8* Q
890 708.25 8*
2038.49 1209 462.13 10 100 21 1576.35 110 MI(+E2)@ 0.08% 8
768.3 7 217 1270.20 10
21659  (11%)  979.1 3 100 1186.7 9* Q
235757 (12%) 75891 100 1598.69 (10¥) E2

9-" a5y
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Adopted Levels, Gammas (continued)

y(loth) (continued)

Eilevel)  J7 E,f 1t Ep 0 MueH | Eeve) 7 E,f
2476.65 130 43820 10 100 17 2038.49 12  MI+E2 | 55389  (18%) 47543
900.3 2 100 17 157635 110 E2 5372 3
2965.06 140 488.4 1 100 33 2476.65 13)  MI+E2 902.0 5
926.1 3 3317 203849 1200 Q 5565.5  (18*) 50125
3266.28  (14%)  908.7 I 100 2357.57 (12%) E2 562.8 5
3494.02 159 5289 ) 100 2965.06 14C)  MI+E2 976.7 5
1017.4 1 65 2476.65 130 Q 5926.75 19 694.3 3
3505.1 (13%) 114825 100 2357.57 (12%) 1300.8 1
1466.5 5 100 2038.49 120 6024.1  (19*) 4852 1]
3538.8 (13*) 118135 100 2357.57 (12%) 10214 5
13727 5 50 2165.9 (11%) 6088.9  (19*) 52285
3831.72  (14%) 29293 100 3538.8 (13*) MI+E2 1087.1 5
326.8 3 6 3505.1 (13*) D 6513.4 200 5864 3
13552 3 90 2476.65 130 1280.7 3
3917.8 (14%) 41265 67 3505.1 (13*) MI+E2 | 66154 (20%) 526.15
1441.0 5 100 2476.65 130 5914 3
4022.42 16 5285 1 158 3494.02 150 MI+E2 1049.6 5
1057.2 1 100 2965.06 140 Q 1076.6 3
4157.7 (15%) 32591 100 3831.72 (14*) MI+E2 | 6687.0 (20%) 1226.1 3
4198.2 931.8 3 100 3266.28 (14%) 71757  (217)  560.0 3
4264.1 (15%) 34625 80 3917.8  (14%) 1151.8 3
433.1 5 20 3831.72 (14%) 7309.2 2100 79565
759.1 5 20 3505.1 (13%) 1382.7 3
1299.0 5 100 2965.06 140 7797.8 2209 489
431259  (167) 1046.3 1 100 3266.28 (14%) E2 1284.2 3
4589.0  (16%) 43131 100 41577 (15%) MI+E2 | 78446  (22%)  668.9 3
7583 5 9 3831.72 (14%) 1229.3 3
462593 170 603.6 1 100 4022.42 16 MI+E2 | 79913  (22%) 1304.3 3
1131.8 1 76 3494.02 159 Q 8483.1  (23*) 63853
4637.1 (16¥) 37355 100 4264.1 (15%) MI+E2 1307.3 3
4387 5 56 4198.2 8694.1 23 1385.1 3
479.6 5 33 41577 (15%) 8722.3 731.0 5
11426 5 222 3494.02 150 9109.8 240 4162 5
5002.0  (17f) 41291 100 4589.0 (16¥) MI+E2 1311.8 3
844.8 5 18 41577 (15%) 9249.1  (24%) 7659 3
5063.7 (17%) 4266 3 100 4637.1 (16¥) MI+E2 1404.5 3
474.8 5 14 4589.0 (16Y) MI+E2 | 9379.7  (24%) 138845
5232.63 180 606.7 1 100 462593 179 D 9816.2  (25%) 1333.15
1210.3 3 67 4022.42 16 10169.1  (257) 1475
5460.9  (18%) 11483 1 100 4312.59 (16%) E2 10482.8 26 1373.05

I‘}/
100
100
40
38
100
13
31
100
100
27
100
67
100
83
44
100
19
63
100
100
56
100
95

100
100

100

67
100
100
100

40
100

100
100
100
100
100

Ef

Mult.i#

5063.7
5002.0
4637.1
5063.7
5002.0
4589.0
5232.63
4625.93
5538.9
5002.0
5565.5
5002.0
5926.75
5232.63
6088.9
6024.1
5565.5
5538.9
5460.9
6615.4
6024.1
6513.4
5926.75
7309.2
6513.4
7175.7
6615.4
6687.0
7844.6
7175.7
7309.2
7991.3
8694.1
7797.8
8483.1
7844.6
7991.3
8483.1
8694.1
9109.8

MI+E2

E2
MI+E2

MI1+E2

E2

E2

E2

LR,
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Adopted Levels, Gammas (continued)

y(loth) (continued)

Eilevel)  J7 E,f i E; U | Eilevel) ISHU W) E;
10665.0 (26%) 141605 100  9249.1 (24*) | 1072.04x 1072 100 0+x
108317 (26%) 1452 100 93797 (24%) | 2272.04x 1200 100 1072.04+x

11199.7  (277) 138343 100 98162 (25%) | 3636.0+x 1364 100 2272.0+x
11694.1 279 152505 100 10169.1 (257) | 5110.0+x 1474 100 3636.0+x
12126.8 28 1644.05 100 10482.8 267 | 6696.0+x 1586 100 5110.0+x
121602  (287) 149525 100 10665.0 (26%) | 8378.1+x 1682 100 6696.0+x

126093  (29%)  449.15 40 12160.2 (28%) | 1502.0+y 1502 0+y

1409.6 3 100 11199.7 (27%) | 3080.0+y 1578 1502.0+y
13289.1 2900 159505 100 11694.1 27C) | 4763.0+y 1683 3080.0+y
141683  (31*) 1559.05 100 126093 (29%) | 6598.1+y 1835 4763.0+y

15978.3  (33*) 1810.05 100 14168.3 (31%)

 Have been calculated as weighted averages from the different (HI,xny) data sets and '92Ru(p,ny) data.

¥ Unless noted otherwise, from yy(6)(DCO), y(lin pol) in 70Zn(36s,p3ny)(1999Gi14).

# No 6 given by 1999Gil4 in 7°Zn(*%s,p3ny).

@ From gy(t),y(t), Iy(6), v pol in 2*Mo("Li,3ny) (1986Du04).

& From gy(t),y(t), Iy(6), v pol in *Mo(’Li,3ny) (1986Du04).

¢ From a(K)exp in 102Ru(p,m/).

b Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies, assigned
multipolarities, and mixing ratios, unless otherwise specified.

¢ Placement of transition in the level scheme is uncertain.

8-y,
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Adopted Levels, Gammas
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Level Scheme (continued)
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Adopted Levels, Gammas

Level Scheme (continued)
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Adopted Levels, Gammas

Legend
Level Scheme (continued)
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Type not specified

Legend

— < 2%xI
Iy < 10%xI7™
Iy > 10% X1y

» 7Y Decay (Uncertain)

545.89

543.55

542.14
525.1

7+

476.85

474.34
450.6

449.36

431.48

427.52

(5,6,7)

6(+)

409.91

399.39

aH

55

N
VSeS S 30589

K 302.22

297.29

291.54
263.84

aH

259.57

242.27

208.74

3)*

206.875

178.68

156.494

5(+)
6(+)

154.46
140.73

(17,27,37)

123.751

(1*2*3%)

105.216

41.940

(1-,27)

102
45 Rh57
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<0.3 ns
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<0.7 ns
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<0.3 ns
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<0.4 ns
<0.3 ns

0.34 ns 21
<0.3 ns
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<0.3ns
3742y 10
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1.0ns 3

189 ns 4
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Type not specified

Legend
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4sRhg;-15 From ENSDF 192Rhg,-15

Adopted Levels, Gammas

Band(c): Band 6
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4sRhy;-16 From ENSDF 192Rhg,-16

Adopted Levels, Gammas (continued)

Band(F): AJ=2 band b

6598.1+y
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3080.0+y

1578

1502.0+y

Band(E): AJ=2 band a

1502
8378.1+x O+y

1682
6696.0+x

1586
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1364

% 2272.0+x
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1226
(I8%) | 5460.9
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