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Reactor fast-neutron beam, §=90°; enriched '%3Ir targets (97.6%); measured Ey, Iy (Ge(Li), FWHM=2.0 keV at 1332 keV)

Type

193 Ir(n,n’y)

1987Pr10

History

Author

Citation

Literature Cutoff Date

Full Evaluation

determined level-population rates.
Others: 1959An30, 1984Ya02.
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NDS 143, 1 (2017)

1931 Levels

31-Mar-2017
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E(level)T yrk T Comments
00%  3p¢
73.09 12t
80.2¢ 1172~ 1053 d4  %IT=100
Ty2: From Adopted Levels.
138.9%  5p¢
180.0¢ 3+
299.34 72~
357.7% 7t
361.8¢ 5t
460.5% 32+
469.4¢ 13/2~
479.0¢ 15/2~
51649 7t
s21.8% ot
5573& 1t
559.2 512
563.34 9/2~
598.1> 372~
621.0 7/2*
695.1& 5+
712.1 3/2*
74030 52-
806.9 5/2* J7: alternate 7/2* assignment by 1987Pr10 not consistent with observation of 733.9y to
1/2* (evaluator).
828.9 9/27)
833.24 11/2-
(834.79)  op*
848.9 5/2*
857.2%  112*
874.2 1987Pr10 suggest that this is the 7/2* member of the second K"=1/2* band. However, a
weak y to 1/2% level, seen in '3Os 8~ decay contradicts this assignment.
892.2 9/2*
91830 72"
930.4¢ 17/2~
964.4 (1/2*.,3/2%) J™. Adopted 1/2*.
972.8 (5/2%)
1009.3 11/2*
1019.69 112+
1035.6 (3/2,5/2,7/2)*
1038.2 @)
1065.9 @)

Continued on next page (footnotes at end of table)

1


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1959An30,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Ya02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B

193 193
Blr, (-2 From ENSDF 7711672

19Yr(n,n’y)  1987Pr10 (continued)

1931¢ Levels (continued)

E(level)T yrk Comments

1076.4  (3/2%)

10779 (3/27.,5/27)

1131.1

114570 92

116824  13/2-

11692  112*

1250.5  (3/2+,5/2%)

143419 (132%)

15119 (3/2+,52%) J™: Adopted (3/2%).

¥ From 1987Pr10.

¥ From comparison of experimental and theoretical level-population rates, band structure, and y-ray decay systematics (1987Pr10).
# K™=3/2* band.

@ K7=1/2* band.

& Second K™=1/2* band.

¢ K"=7/2~ band.

b K7=3/2" band.

¢ K"=11/2" band.

,y(193h.)
E, LyT E;(level) Jz Ef J;E Mult. Comments

(73.0401 12) 73.0 1/2* 0.0 3/2*

(80.22i 2) 80.2 1172~ 0.0 3/2* M4 Mult.: From Adopted Gammas.

107.07 5 122 16 180.0 3/2* 73.0 1/2*

139.23 4 480 50 138.9 512+ 0.0 3/2*

1422 9 24 7 740.3 52~ 598.1 3727

154.67f 9 1r's 516.4 7/2* 361.8 5/2* I,: from adopted gammas Iy(154y)/Ty(336y)=0.40 13

which would indicate that all the observed intensity
belongs to this location in level scheme.

154.671 9 1's 712.1 3/2* 557.3 1/2* I,: from adopted gammas Iy(155y)/1y(252y)=0.14 2
which suggests Iy(155y)=4.7 7.

164.19 17 7325 521.8 9/2* 357.7 7/2*
177.97 4 28 3 918.3 727 740.3 5/2°
180.09 4 343 180.0 3/2* 0.0 3/2*
181.79 2 816 361.8 5/2* 180.0 3/2*
*211.70 5 7.2 20

219.248 3 8508% 70 299.3 727 80.2 11/27
219.248 3 1508% 12 357.7 7/2* 138.9 5/2*
227.359 8.8 10 1145.7 9/2~ 918.3 7/27
234.61 3 63 12 695.1 5/2* 460.5 3/2*
*242.37 6 11518
2475 1 5.112

251.64 3 33913 712.1 3/2* 460.5 3/2*
259.8 13 3513 621.0 7/2* 361.8 5/2*
264.008 3 968% 15 563.3 9/2~ 299.3 7/2°
264.008 3 9.08% 8 621.0 7/2* 357.7 7/2* This placement suggested by evaluator on basis of

Coulomb excitation and (n,y) data.

Continued on next page (footnotes at end of table)
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3
From ENSDF Dlry 673

19311‘(]’1,11/’)/)

1987Pr10 (continued)

y(193Ir) (continued)

E, Lt Ei(level) 7 E, 0 Comments
*267.91 14 43 14
269.50 4 313 833.2 11/2- 563.3 9/2°
271.17 8 7.121 892.2 9/2* 621.0 7/2*
280.46 3 45 4 460.5 3/2* 180.0 3/2*
288.84 3 60 5 361.8 5/2* 73.0 1/2*
298.82 3 196 16 598.1 3/2° 299.3 7/2°
*308.73 5 6.1 13
*314.30 7 316
321.69 4 554 460.5 3/2* 138.9 5/2*
*329.93 18 319
333.15 289 695.1 5/2* 361.8 5/2*
335.218 19 6.389 17  857.2 11/2* 521.8 9/2*
335.218 19 2.78 12 1168.2 13/2~ 833.2 11/2
33638 6 375 516.4 7/2* 180.0 3/2*
3378 2 3310 1077.9 (3/27,5/27) 740.3 5/2~
340.1 9 2216 1035.6 (3/2,5/2,77/2)*  695.1 5/2*
*349.20 11 4.6 12
355.14 2.7 16 918.3 727 563.3 9/2°
357.77 4 169 9 357.7 7/2* 0.0 3/2*
361.87 4 113 9 361.8 5/2* 0.0 3/2*
369.81 10 589 892.2 9/2* 521.8 9/2* v not placed by 1987Pr10; placement suggested by
Coulomb excitation data.
*375.12 18 3211
377.508 5 798@ 5 516.4 7/2* 138.9 52+
377.508 5 38@ 5573 1)2* 180.0 3/2*
383.01 5 977 521.8 9/2* 138.9 5/2*
387.54 5 453 460.5 3/2* 73.0 1/2*
389.16 5 513 469.4 13/2 80.2 11/27
*397.03 7 15.1 4
398.76 6 26.1 23 479.0 15/2~ 80.2 11/27
*405.7 2 449
*406.9 2 449
*409.10 11 5811
413.81 10 8.6 12 874.2 460.5 3/2*
418.21 7 1.8 4 557.3 1/2* 138.9 52+
420.40 6 333 559.2 5/2* 138.9 5/2*
*432.8 4 1.7 10
440.99 6 373 740.3 512~ 299.3 7/2°
444.758 12 2.18¢ 4 806.9 5/2* 361.8 5/2F
444.758h 12 1.28¢ 3 1065.9 ™M 621.0 7/2*
449.21 6 202 806.9 5/2* 357.7 7/2*
451.39 14 2606 930.4 17/2~ 479.0 15/2~
460.53 6 1319 460.5 3/2* 0.0 3/2*
*467.0 2 348
(482.2 3) ~64 621.0 7/2* 138.9 5/2* Peak superimposed on impurity ("Li, 477y); Ty
calculated from relative branching in Coulomb
excitation (1987Pr10).
(484.31) 6.3 557.3 12+ 73.0 1/2* I,: from branching ratio in adopted gammas; y possibly
masked by impurity (477y of "Li) (evaluator).
*488.46 18 2211
492.93 7 858 1009.3 11/2* 516.4 7/2*
499.5 3 19 4 857.2 11/2* 357.7 7/2*
503.22 8 10.7 15 1019.6 11/2* 516.4 7/2*
(512.3%) 2.9b 874.2 361.8 572+

Continued on next page (footnotes at end of table)
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From ENSDF

193
7710674

19311‘(]’1,11/’)/)

1987Pr10 (continued)

y(193Ir) (continued)

E, Lt Ei(level) ¥ Ef % Comments
515.06% =15 695.1 5/2F 180.0 3/2* v not resolved from impurity (517y in 34
contaminant; Iy deduced from relative branching in
19305 B~ decay (1987Pr10).
(516.48%) 47b 874.2 3577 72t
*521.1 2 31
52531 8 21.18 598.1 3/2~ 73.0 1/2F
531.90 9 12.8 13 712.1 3/2* 180.0 3/2*
533.89/ 8 22.7f¢ 14 833.2 1172~ 2993 7/27 1987Pr10 places the y from this level alone.
53380/ 8 227fc 14 8922  opt 3577 72*
*545.85 15 318
548.17 11 5.8 13 1169.2 11/2% 621.0 7/2%
*552.8 19 5.6 12
(556.181) 62 695.1 5/2F 138.9 5/2* v not observed but expected from 19305 B~ decay and
19211(n,y) data. Ty calculated from relative branching
from adopted gammas.
557.35 8 48 4 557.3 12+ 0.0 3/2%*
559.31 8 98 8 559.2 512 0.0 3/27F
(573.24%) 3.110 712.1 3/2+ 138.9 5/2* v not seen, but expected on the basis of 130s 8~ and
19211(n,y) data. Iy deduced from relative branching in
Adopted Levels (evaluator).
582.55 13 1.15 1145.7 9/2~ 563.3 9/2°
*589.96 23 1.86
599.44h 3 185 14341 (13124 834.77 9/2*
610.80" 15 358 972.8 (5/2%) 361.8 5/2%
619.02 10 12.8 15 918.3 7/2- 299.3 7/2~
621.05 9 513 621.0 7/2% 0.0 3/2F
627.34 15 286 806.9 512 180.0 3/2*
*636.76 12 476
647.49 11 6.0 12 1169.2 112* 521.8 9)2%
*651.64 18 1.8 4
662.68 14 4310 1511.9 (3/2%,5/2%) 848.9 52+
668.04 9 38 4 806.9 52 138.9 5/2%
*672.99 11 6.19
676.36 18 306 1038.2 @) 361.8 5/2%
677.98 11 709 1035.6 (3/2,5/2,7/2)* 3577 12"
695.27 14 4.0 10 695.1 52 0.0 3/2F
698.64 17 1.87 1168.2 13/2~ 469.4 13/2~
704.01 11 559 1065.9 @) 361.8 5/2%
710.01 10 14.4 15 848.9 512+ 138.9 5/2%
712.47 26 217 712.1 3/2* 0.0 3/2F
718.72 10 41 4 1076.4 (3/2%) 357.7 72*
733.93 15 3.06 806.9 512 73.0 1/2F
735.59 18 204 874.2 138.9 5/2*
748.68 9 66 5 828.9 9/27) 80.2 11/2~
*750.97 19 6.9 12
752731 15 9.2f¢ 14 833.2 112~ 80.2 11/2= 1987Pr10 places the y from this level alone.
75273/ 15 92fc 14 8922  opt 1389 52+
*760.4 7 1.4 14
*761.5 4 2.8 14
*764.1 5 096
*769.50 18 2.89
*774.02 24 2314
*776.50 19 388

Continued on next page (footnotes at end of table)
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From ENSDF

193
77101675

19311‘(]’1,11/’)/)

1987Pr10 (continued)

y(193Ir) (continued)

E, Lt Ei(level) 7 Ef T
778609 40 4 10779  (3/2°,52°) 2993 7/2-
*781.88 10 14,5 14
78458 15 5.18 964.4  (1/2%,3/2) 180.0 3/2*
79500 13 4.7 8
¥797.00 15 439
¥802.939 889
¥829.8 4 2213
848958 354 8489  5/2* 0.0 3/2+
856.5 6 117 10356  (3/2,527/2)* 180.0 3/2*
858.2 3 208 10382 () 180.0 3/2*
¥862.10 12 5.7 11
87426 9 364 874.2 0.0 3/2+
¥875.9 4 4.0 14
885918 15521 10659 () 180.0 3/2*
888.42 10  9.18 1250.5  (3/2*.,52%)  361.8 52+
891419 22523 964.4  (1/2%,3/2) 73.0 12+
892.80 13 8411 12505  (3/2%,52%) 3517 72+
899.98 13 497 972.8  (512%) 73.0 12+
¥910.8 3 256
X914.7 5 2.0 10
¥916.0 3 3112
X920.14 17 2.89
X927.17 12 437
%930.29 11 5.0 7
937.49 13 12320 10764  (3)2%) 138.9 5/2*
¥9433322 258
X947.44 20 2.7 11
951.10 11 7.6 13 1131.1 180.0 3/2*
9543715 5110 15119  (3/2+,52%) 5573 12+
X956.49 17 4.4 10
¥959.5 3 3.0 10
X964.06 10 18.7 I8
%966.1721  3.16
9720824 248 972.8  (512%) 0.0 32+
¥976.8 3 39 11
%981.35 11 159 I5
99225 2817 10659 (%) 73.0 1/2*
9922/ 5 2817 11311 138.9 5,2+
¥993.4 5 2.5 14

 Relative Iy at =90°.

* From adopted gammas.

# Deduced from Iy(complex peak)=1000 70 and relative branching from 357.7 level from other sources (1987Pr10).
@ Deduced from Iy(complex peak)=82 5 and relative branching from 557.3 level from other sources (1987Pr10).

& Deduced from Iy(complex peak)=105 13 and relative branching from 621.0 level from adopted gammas (evaluator).
¢ Deduced from Iy(complex peak)=9 3 and relative branching from 857.2 level from adopted gammas (evaluator).

by expected on the basis of '%30s 8~ decay data. y probably masked by annihilation radiation and/or impurity (3°Cl 517 line).
Iy from relative branching in adopted gammas (evaluator).

¢ Multiple placement by evaluator on the basis of Coulomb excitation and/or '%2Ir(n,y) data.

d v identified as the 13/2% to 9/2" transition in a rotational band. The 9/2% level was not seen, the transition from it was assumed
to be masked by impurities. The energy of the 9/2* level was estimated to be 834.7 keV. From Adopted Levels E(9/2%)=839.1

Continued on next page (footnotes at end of table)

5


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Pr10,B

193 193
9BIr, (-6 From ENSDF 7711167

1931r(n,n’y)  1987Pr10 (continued)

y(l%lr) (continued)

keV. Therefore, the adopted E(13/2%)=1438.5 keV.
¢ Deduced from from Iy(complex peak)=3.3 6 and relative branching from 806.9 level from adopted gammas (evaluator).
f Multiply placed with undivided intensity.
¢ Multiply placed with intensity suitably divided.

 Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.
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19B1r(n,n’'y)  1987Pr10

Level Scheme

Intensities: Relative Iy At 6=90°
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

Legend

Iy < 2%xIy™
Iy < 10% x Iy
Iy > 10% x Iy
v Decay (Uncertain)

W
a8
g &
@GRty %S 1511.9
Nz
w
+ S
(13/2+) 3 1434.1
|
|
|
|
! N
| %" S
- I
+ 50+ ! § &
312+ 5/2+) 98 S & 1250.5
] S A N
‘ N > N ¥ o
ey N
112+ ! S IR 1169.2
13/2~ | — S — N, S 5 1168.2
912~ } S —F— S — e — Sy — O — 1145.7
R RN— A" Y Ne— — N—0
| N o~ S x . SRR S %Q. \ 1131.1
(3/127,5127) } o A SR S \ 1077.9
3/2%) | — - \ 1076.4
T < o
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| |
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|
|
|
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|
|
|
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92~ 563.3
12+ 557.3
9/2+ 521.8
13/2- 469.4
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72" 299.3
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52+ 138.9
12+ 73.0
3/2+ 0.0
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193 _ 193 _
271 ,6-8 From ENSDF 7710116-8
Drm,n’'y)  1987Pr10
Level Scheme (continued) Legend
Intensities: Relative Iy At 6=90° — I, < 2%xIy*¥
& Multiply placed: undivided intensity given — I, <10%xIy*
@ Multiply placed: intensity suitably divided — L, > 10%xIy*
,,,,,, » ¥ Decay (Uncertain)
(3/2,5/2,7/2) " 1035.6
11/2*
11/2*
(5/21)
(1/2%,3/2%)
17/2~
712
9/2+
11/2+
5/2F
1172~
512~ 740.3
5/2F 695.1
772+ 621.0
92~ 563.3
9/2+ 521.8
72+ 516.4
1512~ 479.0
3/2+F 460.5
5/2F 361.8
7/2* 357.7
72~ 299.3
32+ 180.0
5/2F 138.9
11/2~ 80.2  10.53d4
12+ 73.0
3/2F 0.0
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Ir]16—9

193
77
Iy < 2%xIy*
Iy < 10% <1y
Iy > 10%xIy*
¥ Decay (Uncertain)
828.9

Legend
e =

90°

1987Pr10

From ENSDF

" Ir(n,n'y)

Level Scheme (continued)
Intensities: Relative Iy At 6
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

7711116

193
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From ENSDF

193
7711116710

19Srm,n’'y)  1987Pr10

Level Scheme (continued)

Intensities: Relative Iy At 6=90°
& Multiply placed: undivided intensity given

Legend

@ Multiply placed: intensity suitably divided
_—
—————— >
~
P\‘,C' ~
S FTese
152~ IS S 3 479.0
13/2- RSSO, 469.4
3/2+ RS o 460.5
Sy N9
S & LA ¥
s+ TS Ay $ 361.8
72+ : o 357.7
o‘\\/
- v 299.3
3y ¥
Q) '\
S& ¢

32+ NN o 180.0

o »
st v 3 138.9

o D

11/2- S 80.2
1/2+ — 73.0

| |

| |
3/2+ v v 0.0
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Iy < 2%xIy™
Iy < 10% x Iy
Iy > 10%><I';"”
¥ Decay (Uncertain)

10.53d 4
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