14151 Rh-1 From ENSDF - Evaluated February 2008 14151 Rhge-1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jean Blachot NDS 110,1239 (2009) 1-Feb-2008

Q(B7)=3682 7; S(n)=7547 19; S(p)=9523 12; Q(a)=—5982 11  2012Wa38
Note: Current evaluation has used the following Q record 3.65E+3 3 7.65x10° 6 9660 60 —5.68¢*315  2003Au03.
Band assignments are from 208Pb(lgO,Fy).

HIRK Levels

Cross Reference (XREF) Flags

A IRy g~ decay
B ZOSPb(lgo,F)/)
C  22Cf SF decay

E(level)™ et Ti,¥  XREF Comments

0.0@ (7/2%) 11s1 ABC Y3~ =100
Tij: 11 s 1 (1978Fr16) 275 y-decay curve; 13.5 s 15 (1976MaYL) 22Cf SF,
timed gas-separation method, 275 y-decay curve.
J7: allowed (log ft=4.7) - from (5/2%), Systematics in odd-A Rh supports the

(72%).
211.53% 11 (9/2%) <0.5 ns ABC J': M1 vy to (7/2%) gives 5/2%,7/2%,9/2%. 9/2% is preferred by similarity with
109
Rh.
303.454 12 (3/2%) <0.5 ns ABC I E2 y to (7/2%) gives 3/2F to 11/2*. No transition to (9/2%) favors (3/2%).
382.024 12 (5/2%) 03ns2 AC J': M1 y to (3/2%), E2 y to (7/2F) from syst (5/27%) is preferred.
394.95¢ 17 (3/2%) 87 ns 8 ABC J™: based on assumption that this level is the lowest member of intruder band.
Ty/2: from yy(t) (1990R013).

417.3 4 A

440.42% 23 (1/2%) 48ns5 AC J7: M1 v to (3/2*), member of the intruder band.

490.74@ 23 (112%) ABC

492.738 21 (1/27) 6.8 ns 4 ABC J7: syst of odd-A Rh.

567.48¢ 18 (7/2%) ABC J™: member of the intruder band.

586.3 3 A

608.39 3 (11/2%) ABC

632.37 13 (7/2%) <0.5 ns A J': M1 y to (5/27).

661.2 4 A

663.14f 20 (5/2%) <0.5 ns A C

681.3 3 3/27) A C J7: syst of odd-A Rh.

684.8 5 A

715.4% 3 (13/2%) B

732.78 3 (5/27) ABC

860.3 3 (3/27) A

922.5¢ 10 (11/2%) BC

936.0 5 A

960.4 4 (3/2,5/2) A

976.8 3 (5/27) A
1018.02 22 (3/2) A C

1019.00 3 (13/2+) B
1038.9 3 (5/2,7/2) A
1044.931 23 (912%) C

1055.01 22 A
1096.40 21 (3/2,5/2) A

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Au03,B
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Fr16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976MaYL,B
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Ro13,B
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
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https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
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https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/208pb_18o_fg.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/252cf_sf_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/111/Rh/beta_decay.pdf

IR -2 From ENSDF 43 Rhgg-2

Adopted Levels, Gammas (continued)

HIRK Levels (continued)

E(level)™ bl XREF Comments
115789 3 (152%) BC
115954 (3/2,5/2.7/2) A
116838 5 (9/27) BC
1348.82 17 (3/2,5/2.7/2) A
1373393 (15/2%) BC
1382.4% 3 (1712) BC
1444.4¢ 11 (15/2%) BC
154812 4 (1772%) BC
1759.38 11 (13/27) BC
1780.2 7 A
1898.05 18 (5/2,7/2) A
1931.89 3 (1922%) BC
1949.99 3 (19/2%) BC
2033.94 18 (5/2,7/2) A
211.7€ 3 (19/2.21/2) BC
2112.4€ 15 (19/2%) BC
212674 22 (3/2%) A J*: allowed (log ft=4.6) - from (5/2%).
2155.7% 3 (212%) BC
22147725 (32+,52+72%) A ¥ allowed (log fi=4.4) - from (5/2%).
235443 (21/2.23/2) C
2603243 (23/2%) C
2649.8€ 3 (23/2.25/2) BC
2732.19 3 (2312%) C
2893.4% 3 (25/2%) BC
2903.7¢ 15 (23/2%) C
2963.5€ 3 (252,272 BC
327139 4 2724 BC
3324.4€ 3 (27/2,29/2) BC
3522.8% 4 (292%) BC
3741.6 3 (29/2,31/2) C
39323@ 4 (312%) C
42482% 4 (3312%) C

T J™ without comments are based on band assignments and syst.
¥ From ''"Ru g~ Decay (1998Lh02).

# From least-squares fit to Ey’s (by evaluator).
@ Band(A): g.s. band, a=—1/2.

& Band(a): g.s. band, a=+1/2.

4 Band(B): 11/2* band, a=-1/2.

b Band(b): 13/2* band, a=+1/2.

¢ Band(C): (19/2,21/2) band.

4 Band(D): 3/2* band.

¢ Band(E): n1/2[431] band, a=-1/2.

f Band(e): 71/2[431] band, a=+1/2.

& Band(F): 71/2[301] band.
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111
45 Rh66_3

From ENSDF

111
45 Rh66-3

Adopted Levels, Gammas (continued)

y(''"Rh)
E;(level) 7 E,f I, Ef T Multt 0@
21153 (92%) 21142 100 00 (72°) Ml 0.0447
30345 (3/2%) 91.3 3 211.53 (9/2%)
30362 100 00 (72°) E2 0.027
38202 (52%) 78.7 2 8212 30345 (32*) Ml 0.686
170.6 2 339 21153 (912
38203 100 4 00 (72) E2
39495 (3/2%) 91.3 3 446 30345 (32%) MILE2
39503 100 13 0.0 (72%)
4173 20584 100 211.53 (9/2)
44042 (1/2%) 136.93 100 30345 (32%) Ml 0.145
49074 (112%) 27923 10022 21153 (9/2%)
490.7 4 50 9 0.0 (7/2%)
49273 (1/27) 189.13 100 303.45 (3/2%)
567.48  (7/2) 1726 5 10030 39495 (3/2%)
185.5 2 56 11 382.02 (52%)
355.7 4 9422 21153 (9/2")
56754 100 17 0.0 (7/2%)
586.3 19132 100 394.95 (3/2%)
6083  (112%) 39683 100 211.53 (92*)
63237 (7/2%) 25052 1005 38202 (52f) Ml
328.7 4 5413 30345 (3)2%)
420.9 2 706  211.53 (912%)
6324 3 20 4 0.0 (7/2%)
661.2 44974 100 211.53 (9/2)
663.14  (5/2%) 2229 4 889 44042 (1/2%)
268.13 100 14 39495 (32)
280.9 4 245 38202 (52%)
6813 (3/27) 18884 100 492.73 (1/27)
684.8 38145 100 303.45 (3/2%)
7154 (132%) 22445 10021 49074 (11/2%)
503.9 4 8317 21153 (9/2%)
7327 (5/20) 24003 100 17 49273 (1/27)
350.7 4 5012 382.02 (52%)
8603  (3/2) 179.1 4 205 6813 (3/27)
36733 10020 49273 (1/2)
9225  (112%) 3551 100 567.48 (7/2*)
936.0 55405 100 382.02 (5/2%)
9604  (3/252) 51955 19 440.42 (1/2%)
56585 10030 39495 (3)2%)
9614 11 29 14 0.0 (7/2%)
976.8  (5/27) 24445 10023 7327 (572)
295.4 3 5415 6813 (32)
4839 5 5415 49273 (1/2°)
1018.02  (3/2) 157.5 3 335 8603 (327)
525.5 4 28 49273 (1/2)
57745 53 44042 (1124
71483 10018 303.45 (3)2%)
1019.0  (132%) 41063 100 608.3 (11/2%)
10389 (527/2) 82743 10014 21153 (92%)
1038.9 4 295 0.0 (7/2%)
1044.93  (9/2%) 3817910 0.5 663.14 (572)
1055.01 672.8 4 12323 382.02 (572
84373 1008 21153 (9/2%)
1054.8 4 375 0.0 (7/2%)
109640 (3/2572)  603.66 3 100 492.73 (1/27)

Continued on next page (footnotes at end of table)
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111
45 Rh66_4

From ENSDF

111
45 Rh66-4

Adopted Levels, Gammas (continued)

y(M1'Rh) (continued)

Ei(level) ¥ E, I, E; i
11578 (15/2%) 4422 3 100 21 7154 (13/2%)
667.19 4 504 13 49074 (11/2%)
1159.5  (3/2,52,7/2) 7775 4 100 382.02 (5/2%)
11683  (9/27) 435.6 4 100 7327 (5/27)
1348.82  (3/2,5/2,7/2) 717.6 5 46 11 632.37 (7/2%)
967.2 4 100 19 382.02 (5/2%)
1046.1 12 4322 303.45 (3/2%)
1348.5 2 54 11 0.0 (72%)
13733 (152%) 354.2 3 10023 1019.0 (13/2%)
658.0 4 54 15 7154 (13/2%)
765.2 4 62 15 608.3  (11/2%)
13824 (17/2%) 244% 5 50% 14 11578 (1524
667.19 4 1004 14 7154 (13/2%)
14444  (15/2%) 521.9 4 100 9225 (11/2%)
1548.1  (17)2%) 529.0 4 100 1019.0  (13/2)
17593 (13/27) 591 1 100 11683  (9/27)
1780.2 139827 100 382.02 (5/2%)
1898.05  (5/2.7/2) 1265.7 2 100 13 632.37 (7/2%)
151595 100 13 382.02 (5/2%)
1594.7 5 13 3 303.45 (3/2%)
1686.3 5 16 3 211.53 (9/2%)
1898.1 5 13 3 0.0 (72%)
1931.8  (19/2*) 549.7 5 5423 13824 (1729
774% | 100% 23 1157.8  (15/2%)
1949.9  (19/2%) 401.8 3 69 15 1548.1 (17/2)
576.8 4 10023 13733 (1522%)
792.1 4 3875 11578 (15/2%)
2033.94  (5/2,7)2) 1401.3 4 29 4 632.37 (7/2%)
1652.1 4 18 3 382.02 (5/2%)
17303 4 13421 30345 (3/2%)
18223 4 29 4 211.53 (9/2%)
2034.1 3 100 13 0.0 (72%)
20117 (19/2,21/2) 161.79 10 100 1949.9  (19/2%)
72932 10 10.6 13824 (17/2)
21124 (19/2%) 668 1 100 14444 (15/2)
212674 (3/2%) 1030.1 3 316 1096.40 (3/2,5/2)
1108.8 3 100 14 1018.02 (3/2)
1445.6 5 94 681.3  (3/27)
1463.6 3 89 13 663.14 (5/2%)
1634.4 7 177 49273 (1/27)
1686.5 5 26 440.42 (1/2%)
17315 5 67 16 394.95 (3/2%)
21557  (21)2%) 223.73 10 1931.8  (19/2%)
77326 10 100 13824 (17/2)
221477 (3/27.52+,7/2%) 15514 4 74 16 663.14 (5/2%)
18193 6 67 21 394.95 (3/2%)
1910.8 5 100 21 303.45 (3/2%)
2215.5 4 58 14 0.0 (72%)
23544 (21/2,23/2) 242.65 10 100 20117 (19/2,21/2)
26032 (2312%) 653.29 10 100 1949.9  (19/2*)
2649.8  (23/2,25/2) 295.44 10 100 23544 (21/2,23/2)
538.14 10 25 20117 (19/2,21/2)
2732.1  (23)2%) 576.32 10 100 2155.7  (21/2%)
800.4 1 50 1931.8  (19/2*)
28934  (25/2%) 161.24 10 22.7 27321 (23/2%)

Continued on next page (footnotes at end of table)
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111
45 Rh66_5

From ENSDF

111
45 Rh66-5

Adopted Levels, Gammas (continued)

y(M1'Rh) (continued)

Ei(level) ¥ E, I, E; i
28934 (25/2%) 737.79 10 100 2155.7 (21/2%)
29037  (23/2%) 79134 10 100 2112.4 (19/2%)
2963.5  (25/227/2) 3135810 100 2649.8 (23/2,25/2)
609.06 10 28  2354.4 (21/2,23/2)
2713 Q72%) 377.82 10 100 2893.4 (25/2%)
539.220 10 2732.1 (23/2%)
33244 (27/2292) 361.03 10 100" 2963.5 (25/2,27/2)
674.66 10 42 2649.8 (23/2,25/2)
35228 (29/2%) 25158 10 100 3271.3 (27/2%)
6293410 95 28934 (25/2%)
37416 (29/23172) 417.220 10 3324.4 (27/2,29/2)
778.00 1 2963.5 (25/2,27/2)
39323 (31/2%) 409.54 10 3522.8 (29/2%)
661.01 10 100  3271.3 (27/2%)
42482 (33)2%) 316.02 10 3932.3 (31/2%)
7253510 100 3522.8 (29/2%)

¥ From '"'Ru g~ decay and >Cf SF decay.

* From '9'Ru 8~ decay.
# From figure 5 of 2004Lu03.
@ 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.
& Multiply placed with undivided intensity.

¢ Multiply placed with intensity suitably divided.
b Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Lu03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

111
45 Rhgs=0

From ENSDF

111
45 Rhgs~0

Adopted Levels, Gammas

Level Scheme

Intensities: Type not specified

Legend

Iy < 2%xIy®
Iy < 10% <1y
Iy > 10%xIy*
» 7Y Decay (Uncertain)
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<0.5ns

11s1




111 111
45 Rh66'7 From ENSDF 45 Rh66'7
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Type not specified Legend
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided — I, < 2%xIy*
I, < 10%xI*
I, > 10% <
8oL $
FEFELES & £
(32%) SNSIVSS o v N 212674
(19/2%) USRS 21124
(19/2,2112) PIETT 21117
(5/2,7/2) TSN 59 " . 2033.94
g ST oSS
(19/2%) NOY e SN AN 1949.9
(1927 CLESES 1931.8
(5/2,7712) $ 1898.05
v
s S
S5 1780.2
(13/27) 1759.3
S
5
17/2%) v ° 1548.1
(52 2 O3S s os 1444.4
—+ NV ? N
(17/2%) S @& 1382.4
asn7 IS 13733
(3/2,52,712) 1348.82
27 1168.3
(15/2%) 1157.8
(312,512) 1096.40
(13/2%) 1019.0
(312) 1018.02
(11/2%) 922.5
(13/2%) 7154
(3127) 681.3
G2 663.14  <0.5ns
T 63237 <0.5ns
(11/2%) 608.3
12°) 49273 6.8ns4
(12%) 44042 48ns5
3/27) 39495 87ns8
(5/27) 382.02  03ns2
) 30345  <0.5ns
(9/2{ ) 211.53 <0.5ns
(712%) 0.0, 11s1

111
45 Rh66




111
45 Rhge~8

From ENSDF

111
45 Rhgs8

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Type not specified
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

Legend

I < 2%xIe
I, < 10% <17
Ly > 10%x 1

D
S
o &
CSPA N
(927) ¥ NN 1168.3
(312,512,712) & 1159.5
(15/27) S 1157.8
A ol
sv& o;')[\\s < &
(312,52) S FaF o 0SS 1096.40
NS T TS 1055.01
’E:b*»o?"{\vf S8 . y
927) SLP—o— T3 1044.93
(2.112) R P s 1038.9
(13/2F) ’\’”’“’\*ﬁ;@:;\iQ —S—o 1019.0
(32) FEX veou o 1018.02
(52°) T SER N 976.8
(3/2,52) — S 960.4
e 936.0
(11727) $ 9225
f\{"‘} 0\\
G s S 860.3
(5/27) 732.7
(13/27) 5 715.4
- 684.8
(327) 681.3
(527) 663.14
(11/2%) 608.3
@t 567.48
1/27) 492.73
(11/27) 490.74
(1/2+) 440.42
(327) 394.95
(527) 382.02
(32+) 303.45
(9127 211.53
(72%) 0.0

111
45 Rh66

<0.5ns

6.8 ns 4

4.8ns5

87ns 8

0.3ns2

<0.5 ns

<0.5ns

11s1




IR -9 From ENSDF 43 Rhgg-9

Adopted Levels, Gammas

Level Scheme (continued)

Legend
Intensities: Type not specified
& Multiply placed: undivided intensity given — I, < 2%xIy*
@ Multiply placed: intensity suitably divided — L, <10%xIy*

I, > 10%xI

$ s
»5'? ;? Q/\Q !\"’?‘V,é S
_ S ST AP 661.2
/75 [SRNEENEEY & @L\,oy,%b,§ 632.37 <0.5ns
(11/2%) i) 8\;@74}7%,] 608.3
,}):,,;'}7,,30,(\' \g 586.3
(72%) ST 567.48
_ A N
(127) ~ @Qi((,\w—g\— RS 49273  68ns4
+ )
(11/27) oS o 490.74
+ S % -§ S &
(12+) ~ g-ﬂsffi FARAN 44042 48ns5
S . s
S —--A—m —— 4173
> o Q0
327 S-S 394.95  87ns8
G2 QY 382.02  03ns2
%"‘3 »
(3/2%) S S S 30345 <0.5ns
S
-
&
% ~ 21153 <0.5ns
N
7127%) 00, 1151

111
45 Rh66




IR, -10 From ENSDF 43 Rhgg-10

Adopted Levels, Gammas

Band(a): g.s. band,
a=+1/2

(33/2%) 4248.2

Band(A): g.s. band,
a=-1/2

(31/2%) 39323

Band(C): (19/2,21/2) band

(29/2,31/2) 3741.6
[T
(.
+ |
(29/27) v 3522.8 4‘17 }
(.
(27/2,29/2) 78 3324.4
(2712%) : i 7‘78
‘ 29 |
| 361 }
5:39 (2512,2712) 15 l 2963.5
| v 2893.4 ‘
| Band(B): 11/2" band,
(23/2+) a=-1/2 o
@y 26032 (23/2,25/2) l 609 2649.8
38 295
(2122312) 53¢ l 2354.4
8
653 2L3
v 2155.7 (19/2,21/2) i 2111.7
(19/2%) )
Band(b): 13/2* band,
a=+1/2
. (17/27%) 1548.1
asn2+)
(15/27) Y
6
11/2%)
11/2%)
A 12+ 5
491 92%)
7/2%) ¥

111
45 Rh66
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111
45 Rhgs~11

From ENSDF

111
45 Rhgg-11

Adopted Levels, Gammas (continued)

Band(E): 71/2[431] band,
a=-1/2

(23/2%) 2903.7

927 § 2112.4

aseh) § 1444.4
52 Band(e): 71/2[431] band,
a=+1/2
92%) 1044.93
a2t ¢ 922.5
382

355

+
(527) §  663.14
(712%)

Band(D): 3/2* band

(5/2+) 327

382.02

3rY Y 30345

111
45 Rh66

Band(F): 71/2[301] band

13/27) 1759.3

¥27) 1168.3

(527) 732.7

240

27 l 492.73

11
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