2sRhg;-1 From ENSDF - Evaluated February 2020 4sRhg-1

5 As(3Si,2p3ny)  2014Ku04

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Jun Chen, Balraj Singh  NDS 164, 1 (2020) 15-Feb-2020

2014Ku04: E(*8Si)=120 MeV from IUAC-New Delhi accelerator facility. Measured Ey, ly, yy-coin, yy(6)(DCO), yy(lin pol)
using INGA array with 18 large clover HPGe detectors. Deduced levels, J, &, bands, multipolarity. Comparison with Tilted-axis
cranking (TAC) shell-model calculations.

Additional information 1.
Note that the study by 2014Ku04 has significantly extended the level schemes from previous y-spectroscopy studies which are all

based on the assumption of the 841y proceeding to the (2)* ground state made by 1983Be63 via (a,npy) and (d,3ny). However,
based on their extended level scheme, 2014Ku04 propose that the 841y should proceed to a level at E=56 keV with J*=5", which
has been assumed by evaluators to be the same as the 3.6-min isomer with J"=(5%) but unknown energy in Adopted Levels,
although they are considered as different levels by 2014Ku04. See comments for the isomer in Adopted Levels, where the level
scheme from 2014Ku04 has been adopted.

98Rh Levels

E(level)T yrk Comments
0.0 () J": from Adopted Levels.
48.5 10

5639 10 5t E(level),J™: 2014Ku04 state that the 3.6-min isomer with J”=(5%) but unknown excitation energy is not
populated in their study and therefore point out that this 5 level at E=56 keV seen in their study, most
likely, is not the same as the 3.6-min isomer. However, evaluators assume in Adopted Levels that the two
levels are the same. See comments for this level in Adopted Levels.

106.8 7 (3)*  There is a large intensity imbalance at this level.

194.0? 11 E(level): since ordering of 206-146 y cascade is not established, this level is either at 194.0 or 254.9 keV.
271.9? 10 E(level): since ordering of 139-223 7y cascade is not established, this level is either at 271.9 or 187.5 keV.
283.6 10

400.5 10 (5%

410.9 9 (5)"  There is a large intensity imbalance at this level.

89799 10 7+ E(level): this level is based on the placement of 841y to the 56, 5* level proposed in 2014Ku04, while the
841y has been placed to the (2)* ground state in previous y-spectroscopy studies, resulting in a different
level scheme from that proposed by 2014Ku04, with the latter adopted by the evaluators in Adopted Levels.

916.1 10 67)

956.20 11

1005.8 9 ©)*
1290.1 10 7t
1592.52 10 (77)
1611.0% 10 6+
1623.5¢ 10 9%
1653.2 10 7t
1879.2 10 (87)
1930.2 11

1982.14 10 7%
21375 13

217370 13
22403% 10 8*
2389.7¢4 10 8+
2483.5€ 10 10"
2511.9% 10 ot
261759 10 11*

2618.70 14
2807.4% 10 9*
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98 98
45Rhs3-2 From ENSDF 98Rhg,-2

S As(388i,2p3ny)  2014Ku04 (continued)

98Rh Levels (continued)

E(evelT 7% | Edevent ¥ E(level)T 7 | E(evel)' i

30183% 10 10* | 3862.1€ 10 13* 5552.2% 11 16~ 7558.4€ 13 (18%)
3030.6¢ 10 1+ | 423209 10 13- 5611.4 11 16* 7611.7 12

3153.64 10 10% | 4406.1 11 14* | 5939.09 13 8341.4 13
3266.7 16 4411.0° 10 14* | 640379 11 17 | 8654.5¢ 15
33780% 10 11* | 4447.0% 11 147 | 67477 1 8685.14 12 21°

3562.74 10 11* | 5024.04 11 157 | 6909.2€ 11 17 | 8899.9 I3
3574.2¢ 10 12* | 5091.0Q 717 15t | 733739 11 197 | 1017139 13 (237)
359729 10 13+ | 5380.0¢ 11 15t | 73457 12
3769.3% 10 12+ | 5547.2€ 10 16* | 75524% 12 20-

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

¥ As given in Table I and Fig. 1 of 2014Ku04. Authors state that J* assignments are tentative since the low-lying levels are not
assigned definite J™ values, and that all assignments are relative, assigned on the basis of multipolarity assignments from their
DCO and POL data, and assuming that spins ascend with excitation energies as well as preference for transitions which do not
involve parity change.

# Probably related to band based on 13~.

@ Seq.(A): Decoupled structure based on 5*. Possible configuration=rpj,®&vh; .

& Seq.(B): AJ=1 y cascade based on 6.

4 Seq.(C): AJ=1 y cascade based on 7*. Possible configuration=rnfs;,®vhj .

b Seq.(D): y cascade based on 956 level.

¢ Seq.(E): AJ=1, y cascade based on 10*. Possible conﬁgurationzﬂ(pl/z/f5/2)®7rg§/2®vh11/2.

d Seq.(F): y cascade based on 137. Possible conﬁguration:7rpI/Z(th%1 /2®vd5/2.

y(*®Rh)

DCO ratios are for gates on AJ=2, quadrupole (E2) transitions. Expected values are: >1.0 for AJ=2, quadrupole, <0.6 for AJ=1,
dipole, and ~1 for AJ=0, dipole transitions.

E, I Ei(level) I E, 7 Mult. ¥ Comments
106.8 7 0.30 6 106.8 3t 0.0 @F Additional information 2.
117.0 5 294 4005  (5Y) 2836 Q DCO=0.92 I8
134.0 7 0709  2617.5  11* 24835 10* Additional information 29.
1389 5 1.8025 4109  (5)*  271.9?

145.6% 7 0276 194.0? 485
1673 5 242 55472 16* 53800 15t D DCO=0.53 7

Additional information 64.
184.6 7 0738 35627 11 33780 11*
2065@% 7 035@ 5 4005  (5%)  194.0?
206527 86@6 37693 12+ 35627 11T Ml DCO=0.59 6

POL=-0.09 3.
210.9 7 0162 30183 10+ 28074 9* Additional information 33.
215.15 453 44470 147 42320 13° Additional information 57.
21525 1,50 15 75524 20~ 73373 19° Additional information 72.
22345 2.82 271.9? 485
227.3 3 10.4 10 283.6 563 5t D DCO=0.45 9
235.1 3 11.1 10 283.6 485 Q DCO=0.92 I8
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98
45RhS3_3

From ENSDF

98
45RhS3_3

E, I E;(level)
25835 283 22403
26483 16410  3862.1
27163 726 25119
28795 415 38621
20557 07711 2807.4
30243 343 15925
30415 16020 4109
32907 091175 1982.1
33335 12020 16235
33427 07714 1290.1
34425 23223 400.5
346.15 3.0024 31536
35967 0234 33780
36267 07512 4109
37105 1.0515 19821
37415 26026 1290.1
39145  1.00 14 3769.3
407.63 1119 23897
409.15 384 35627
41305 273 30306
41785 23025 28074
44507 0204 26187
45623 605 55472
46273 24017 42320
49745 13817 8979
50617 0163  6909.2
50655 14214 30183
51563 20216  916.1
52835 363 55522
52985 293 25119
54363 665 35742
54405 394  4406.1
54445 354 35627
54507 0416 21375
54725 12114 3030.6
54893 16210 44110
55585 2.63 956.2
57715 303 50240

i
8+

13*

1+
1+

9+

16*
13~
7+

17+
10*
(67)
16~

9+
12+

14*
1+
1+
14+

15~

75 As(*8Si,2p3ny)

2014Ku04 (continued)

Ef
1982.1

3597.2

2240.3
3574.2

2511.9
1290.1
106.8
1653.2
1290.1
956.2
56.3
2807.4

3018.3
48.5
1611.0
916.1
3378.0
1982.1

3153.6
2617.5
2389.7

2173.7
5091.0

3769.3

400.5
6403.7
2511.9

400.5

5024.0

1982.1
3030.6

3862.1

3018.3
1592.5
2483.5
3862.1

400.5
4447.0

n
Iy

7+

13*

g+
12+

9+
7+
©N
7+

5+
9+

10*
6+

(67)
11+
7+

10*
1+

8+

15*

12*

13*

10*
()

13*

(5%
14~

Continued on next page (footnotes at end of table)

y(gth) (continued)

Mult.f

D

M)

M1

M1

El

M1

M1

D

DCO0=0.44 8

Additional information 17.
DCO=0.85 8

POL=-0.03 I.

Mult.: DCO and POL seem consistent with AJ=0, M1
(evaluators). 2014Ku04 assign mult=D.

Additional information 25.
DCO=0.56 10
Additional information 54.

Additional information 11.

DCO=0.55 6
Additional information 38.
Additional information 42.

Additional information 15.
Additional information 7.
Additional information 49.
DCO=0.61 8

POL=-0.03 I.

DCO=0.40 6

Additional information 44.
DCO=0.81 14

Mult.: DCO consistent with AJ=0, dipole (evaluators).

DCO=0.64 11
Additional information 30.

DCO=0.45 6

POL=-0.04 2.

DCO=0.51 5

POL=+0.08 2.

Additional information 3.
Additional information 69.
Additional information 34.
DCO=0.41 4

Additional information 4.
DCO0O=0.52 7

Additional information 65.
Additional information 26.
DCO0=0.59 6

POL=-0.02 1.

DCO=0.53 8

Additional information 55.
Additional information 45.

Additional information 37.
DCO=0.50 5
POL=-0.03 ].

DCO=0.57 9
Additional information 58.
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98
45Rh53 -4

From ENSDF 2sRh ;-4

S As(388i,2p3ny)  2014Ku04 (continued)

y(gth) (continued)

E),T I, E;(level) Iz Ef T ; Mult.F Comments

581.27 0.82 10 2173.7 1592.5 (77)
587.17 0.13 3 2240.3 8t 1653.2 7 Additional information 18.
589.3 5 1.40 20 1879.2 &) 1290.1 7% Additional information 13.
594.9 3 12.6 10 1005.8 6)* 4109 5t D DCO=0.48 6

Additional information 5.

*600.8 7 0.36 8

605.2 3 1149 1611.0 6" 1005.8 (6)* D DCO=0.93 12

Mult.: AJ=0, dipole, assigned by evaluators.
60557 0.28 6 1005.8 ©6)* 400.5 (57) Additional information 6.
615.8 5 373 3769.3 12* 3153.6 10* Additional information 50.
616.8 5 383 2240.3 8t 1623.5 9* Additional information 19.
629.4 3 14.5 10 2240.3 8t 1611.0 6F Q DC0=0.80 10

Additional information 20.
632.6 7 0.66 8 2511.9 9t 1879.2 (87) Additional information 27.
636.2 7 0.53 7 1592.5 (77) 956.2
641.7 5 2.50 22 3153.6 10" 25119 9* Additional information 39.
648.0 7 0.080 16 3266.7 2618.7
649.2 7 0.91 20 7558.4 (187) 6909.2 17* Additional information 73.
676.4 7 0.55 8 1592.5 (77) 916.1 (67) Additional information 9.
680.0 5 2.43 20 5091.0 15% 4411.0 14* D DCO=0.51 7

Additional information 59.
685.0 7 0.58 8 5091.0 15% 4406.1 14F Additional information 60.
725.6 3 87.7 44 1623.5 9t 897.9 7 E2 DC0O=0.99 8
POL=+0.10 2.
737.0 5 1.69 23 1653.2 7t 916.1 (67) Additional information 12.
738.6 5 2.00 21 3769.3 12* 3030.6 11* Additional information 51.
750.9 3 545 3769.3 12* 3018.3 10t (Q) DCO=0.77 12

Additional information 52.
75545 1.41 20 3562.7 117" 2807.4 9* Additional information 46.
764.1 5 1.32 20 3153.6 10" 2389.7 8* Q DCO=132

Additional information 40.
778.0 3 545 3018.3 10" 2240.3 8* Q) DCO=0.71 10

Additional information 35.
792.0 3 1459 5024.0 15~ 4232.0 13 E2 DCO=0.97 10
POL=+0.09 2.
7923 5 1.20 20 6403.7 17~ 5611.4 16% Additional information 68.
8139 3 957 4411.0 14* 35972 13t Ml DCO=0.47 6

POL=-0.03 1.
825.15 335 2807.4 9t 1982.1 7 Q DCO=1.08 24

Additional information 31.
83155 4.1 3 3862.1 13* 3030.6 11t E2 DC0=0.89 12

POL=+0.05 2.

836.6 7 0.90 16 4411.0 14* 35742 12% Additional information 56.
841.6 3 100.0 50 897.9 7t 56.3 5% E2 DCO=0.97 8§

POL=+0.10 2.

Note that this y has been placed from a 841 level to (2)*
ground state in previous y-spectroscopy studies based on
its original placement by 1983Be63 via (a,npy) and
(d,3ny). In Adopted Levels, Gammas, the evaluators
have adopted the placement here by 2014Ku04.

848.0 7 5939.0 5091.0 15%
851.6 5 475 6403.7 17 55522 16© Ml DCO=0.56 8

POL=-0.03 /.

856.6 3 8.17 6403.7 17~ 55472 16% El DCO=0.58 7
POL=+0.03 /.
860.2 5 2.7 3 2483.5 10" 1623.5 9* D DCO=0.54 8

Additional information 24.

Continued on next page (footnotes at end of table)
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98 98
45Rhs;-5 From ENSDF 98Rhg,-5

S As(388i,2p3ny)  2014Ku04 (continued)

y(gth) (continued)

E),T I, E;(level) I Ef J; Mult.f Comments
866.2 5 2.6 3 3378.0 11% 25119 9* Q DCO=0.96 15
Additional information 43.
888.4 5 1.35 15 25119 9% 1623.5 9%
889.6 3 6.1 6 1290.1 7% 400.5 (51) Additional information 8.
933.6 3 8.17 73373 19° 6403.7 17~ E2 DCO=1.02 12
POL=+0.05 2.
942.0% 5 1.40 15 7345.7 6403.7 17°
945.3 7 0.59 8 3562.7 11% 2617.5 11"
950.1 7 0.16 3 22403 8% 1290.1 7°* Additional information 21.
956.6 5 253 35742 12% 2617.5 11* (D) DCO=0.72 15
Additional information 48.
962.8 5 223 1879.2  (87) 916.1 (67) Additional information 14.
969.1 5 263 5380.0 15% 4411.0 14* D DCO0=0.40 9
Additional information 61.
973.8 7 0.15 3 5380.0 15% 4406.1 14* Additional information 62.
979.7 3 34.7 17 3597.2 13* 2617.5 11* E2 DCO=0.97 8
POL=+0.08 2.
994.0 3 57.0 28 2617.5 11% 1623.5 9% E2 DCO=1.02 8
POL=+0.06 2.
1014.0 5 1.59 19 1930.2 916.1 (67)
1066.0 3 103 7 1982.1 7% 916.1 (67) D DCO=0.40 4
Additional information 16.
1079.2 5 1.10 15 3562.7 11% 2483.5 107" Additional information 47.
1084.4 3 5.04 1982.1 7% 897.9 7t
1090.6 5 223 35742  12* 2483.5 107" E2 DCO=1.0 2
POL=+0.02 1.
1096.1 7 0.57 14 8654.5 7558.4 (18%)
1105.1 7 0.89 13 55522 16~ 4447.0 14~ Additional information 66.
1132.7 5 1.12 16 8685.1 21~ 7552.4 20~ Additional information 74.
1136% 1 0225 67477 5611.4 16* In Table I of 2014Ku04, this y is listed as feeding a 16™
level, but not clear which of the two 16 levels at 6747
or 6683.
1136.2 3 1459 55472  16% 4411.0 14* E2 DCO0=0.94 9
POL=+0.06 1.
1151.7 3 594 3769.3  12% 2617.5 117 D DCO=0.44 5

Additional information 53.
1183.7 5 1.00 74 2807.4 9% 1623.5 9F

1200.3 5 1.66 20 5611.4 16" 4411.0 14% Additional information 67.
1208.0 5 253 7611.7 6403.7 17~ DCO=0.8 2
X1244.2 7 0.30 6
1288.2 5 1.00 15 8899.9 7611.7
13422 5 354 2240.3 8% 897.9 7 D DCO=0.50 9
Additional information 22.
1347.7 5 2.7 3 8685.1 21~ 7337.3 19~ Q DCO=1.01 18
Additional information 75.
1361.9 3 534 6909.2 17" 5547.2 16" D DCO=0.55 6
Additional information 70.
1379.7 3 12.4 10 6403.7 17° 5024.0 15~ E2 DCO=0.83 /4
POL=+0.07 2.
13949 7 0.49 8 3018.3 10" 1623.5 9% Additional information 36.
1407.0 3 7.05 3030.6  11* 1623.5 9F E2 DC0=0.97 9
POL=+0.03 1.
14322 7 0.557 8341.4 6909.2 17*
1486.2 5 1.77 26  10171.3 (237) 8685.1 21~ Additional information 76.
14919 5 424 2389.7 8% 897.9 7t D DCO=0.56 7

Additional information 23.

Continued on next page (footnotes at end of table)
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98 98
45Rhs3-6 From ENSDF 98Rh,-6
S As(*8Si,2p3ny)  2014Ku04 (continued)
y(gth) (continued)
B, I, Edleve) J B T} Mult.* Comments
1493.7 5 373 5091.0 157 35972 13t Q DCO=0.87 14
POL=-0.03 /. Note that for E2, POL should be positive.
1517.8 5 1.32 19  5380.0 157 3862.1 13* Additional information 63.
1520.0% 7 0.18 4 6909.2 17t 5380.0 15% Additional information 71.
15304 7 0.54 10 3153.6 100 1623.5 9* Additional information 41.
1554.6 3 4.9 4 1611.0 6" 56.3 5% D DCO=0.44 8
Additional information 10.
1614.1 7 0.77 12 2511.9 9f 897.9 7* Additional information 28.
*1821 1 0.30 6
*1836 1 0.25 6
1909.3 7 0.13 3 2807.4 9t 897.9 7 Additional information 32.
*2064 1 0.28 6

T 2014Ku04 state that uncertainties are 0.3 keV for strong peaks rising to 0.7 keV for weak lines. Evaluators assign 0.3 keV for
Iy>5, 0.5 keV for Iy=1-5, 0.7 keV for Iy<1 and for doublets, and 1 keV when Ey stated to nearest keV.

£ 2014Ku04 assigned multipolarities of M1, E2 or E1 to most of the transitions, based either on their DCO and POL, the latter for
a few transitions only, or in several cases simply from their AJ”™ values. Evaluators revise many of these assignments, based on
the existence of supporting arguments such as DCO data, where mult=Q indicates AJ=2 transition (most likely E2), and mult=D
indicates AJ=1, dipole (M1 or E1). No assignments are given when DCO data are absent. Authors’ assignments are given in
document records, when revised by the evaluators.

# Ordering of the 139-223 and 206-146 y cascades is not established.

@ Multiply placed with intensity suitably divided.

& Placement of transition in the level scheme is uncertain.
* v ray not placed in level scheme.
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%Rh,-7 From ENSDF 13Rhs;-7

B As(*88i,2p3ny)  2014Ku04 Legend
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Level Scheme v Y
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From ENSDF

98
&w:m-o

5 As(338i,2p3ny)  2014Ku04

Level Scheme (continued)

Intensities: Relative I,

Legend

— I, < 2%xIy*

@ Multiply placed: intensity suitably divided — L <10% Xﬂw::.
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%Rh,,-10 From ENSDF 4sRhs3-10

5 As(38Si,2p3ny)  2014Ku04

Seq.(E): AJ=1, y cascade based
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%8Rh,-11 From ENSDF 4sRhgy-11

5As(38Si,2p3ny)  2014Ku04 (continued)

Seq.(F): y cascade
based on 13~

237) 10171.3

1486

21" v 8685.1

1348
19~ v 7337.3
934

17~ v 6403.7

15~ v 5024.0

13- 4232.0
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