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Type

134Ba(n,y) E=th  1993B001

History

Author

Citation

Literature Cutoff Date

Full Evaluation

Balraj Singh, Alexander A. Rodionov And Yuri L. Khazov

1993B0o01 (also 1993B030): measured Ey, Iy, yy coin, Ge detector.
Others: 1993Ch21, 1969Gr31, 1967Ba56.
1999Bo14 and 1997Su29: yy cascades analyzed, but no explicit data given.

Additional information 1.

NDS 109, 517 (2008) 22-Jan-2008

The y-ray energies and cross section data have been measured at Budapest reactor facility with low background conditions during

1999-2003. Detailed reports of this work are available on the following (IAEA and LBNL) websites:

www-nds.iaea.org/pgaa/pgaa7/index.html and ie.lbl.gov/pgaadatabase/pgaa.htm. See also IAEA publication 2007ChZX and a book
by G. Molnar: Handbook of Prompt Gamma Activation Analysis. In this work 21 secondary and 2 primary 7y rays are assigned to
capture in '**Ba. The relative intensities (deduced from measured cross sections) of many of these y rays in this work are not in

agreement with those from 1993Bo01.

135Ba Levels

E(level) gt E(level) et E(level) bl E(level) et
0.0 3/2* 1238.81 9 (5/2) 2149.2? 7 (1/2,3)2) 3092.68 25 (1/2,3/2)

220.969 17 1/2* 1298.62 10 (1/2*,3/2%) | 2396.6 3 (1/2*.,3/2) 3154.1 3 (1/27,3/27)
268.21 5 11/27 1445.6 10 727 244777 20 1/27,3/27 3169.2 3 (1/2,3/2)
480.550 25 5/2* 1584.49 7 (3/2)~ 2579.2 3 (1/2%.,3/2) 3294.0 4 (1/2,3/2)
587.825 23  3/2* 1609.25 11 (1/2*,3/2%) | 2658.5 3 (1/2,3/2) 35103 3 (1/2,3/2)
714.19 6 (7/27) 1670.61 15 (3/27) 2687.96 24 (1/2,3/2) 363255 (1/2,3/2)
855.04 3 3/2* 1719.46 9 (1/2%,3/2%) | 2710.74 24 (1/27,3/27) | 3786.0 3 (1/2,3/2)
874.54 5 7/2* 1787.36 18  (5/27) 2730.03 14 1/27,3/27 3929.7? 6

910.33 4 1/2* 1964.85 17 (1/2*,3/2%) | 2873.0 3 (1/2,3/2) 4072.37 6

979.95 5 3/2*,5/2% | 1991.13 20 (3/2,5/2) 2888.1 6 (1/2,3/2) (6971.82# 12) 1/2+i
1213.69 7 (3/2) 1997.55 10  (1/2)~ 2897.1 4 (1/2*.,3/2)
1225.81 7 (3/2) 2077.18 13 (1/27.,3/27) | 3085.81 22 1/27,3/27

T From ‘Adopted Levels’, unless otherwise stated.

¥ s-wave capture in 0%, g.s. (13*Ba).

# S(n)=6971.96 10 (2003Au03).

y(¥Ba)

Iy normalization: intensities are given by 1993Bo01 as per 100 neutron captures. The total y-ray intensity feeding to g.s. gives the
same result. From Budapest measured cross sections reported in LBNL and IAEA websites, normalization factor=0.5, but full
details of these measurements are not available. It is difficult to make a direct comparison in view of the many differences found

between the y-ray intensities from Budapest work (see LBNL website above) and from 1993Bo01.

#

E, I Ei(level)  J7 E; 7
22096 2 36.14 220.969 1/2* 00 3%
268205 1385 26821 1172~ 00 32t
32244 0262 91033  12* 587.825 3/2*
366.843  3.676 587.825 3/2F 220.969 1/2*
374493 2525 855.04  3)2% 480.550 5/2*
413037 0804  1997.55  (1/2)° 1584.49 (3/2)"
445983 59313 71419  (727) 26821 11/2-
480.54 3 174517  480.550 5/2F 0.0 32+
587.833 11.82 14  587.825 3/2* 00 3¢
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134Ba(n,y) E=th  1993B001 (continued)

7(135Ba) (continued)

E, Iy# E;(level) Iz Ef J;Z Comments
626 <0.2 1213.69  (3/2) 587.825 3/2*
634.06 5 3.038 855.04  3/2* 220.969 1/2*
638.01 71 073 6 1225.81  (3/2) 587.825 3/2*
*684.2 3 0.22 3
689.35 10 1.517 910.33  1/2* 220.969 1/2*
*703.3 8 0358
710.72 13 0.816 1298.62  (1/2%,3/2%) 587.825 3/2*
*720.74 10 034 8
7324 0.2 1445.6 72~ 714.19  (7/27) This transition is considered uncertain since it is
not reported in (n,n"y) where the 1446 level is
fed strongly.
739.4€ 4 0.18@ 4 1719.46  (1/2%,3/2%) 979.95 3/2*5/2*
739.4€ 4 0.18@ 4 1964.85  (1/2%,3/27) 1225.81 (3/2)
745.37 22 0557 1225.81  (3/2) 480.550 5/2*
758.31%4 6 0.51% 11 979.95  3/2%,5)2* 220.969 1/2* E,: level-energy difference=758.97.
758.31& 16 zO.lZ& 1238.81 (5/2) 480.550 5/2* I,: y assigned (by evaluators) with both 980 and
1239 levels on the basis of ‘adopted gammas’.
Total Iy=0.63 11 split in two places based on
branching ratios in ‘adopted gammas’.
x782.7%
855.05 5 2236 855.04  3/2* 0.0  3/2*
864.5 4 02406 1719.46  (1/2%,3/2%) 855.04 3/2*
874.54 5 2127 874.54  7/2* 0.0  3/2*
*899.75 23 0256
910.32 4 4.06 13 910.33  1/2* 0.0  3/2*
*913.6+
931.13 0.4 3510.3 (1/2,3/2) 2579.2  (1/2*,3/2)
956.33 16 1.74 7 1670.61  (3/27) 714.19  (7/27)
965 0.1 1445.6 72~ 480.550 5/2*
979.94 5 3.64 12 979.95  3/2*,5/2* 0.0  3/2*
993.6+ 1213.69  (3/2) 220.969 1/2*
1021.36 15 0725 1609.25  (1/2%,3/2%) 587.825 3/2*
1054.39 20 0.52 11 1964.85  (1/2%.,3/2%) 910.33  1/2*
*1067.1 4 0395
1073.16 17 0.88 6 178736 (5/27) 714.19  (7/27)
1077.36 21 0335 1298.62  (1/2%,3/2%) 220.969 1/2*
1090.24 5 0315 1964.85  (1/2%,3/2%) 874.54 7/2*
1101.6@ 3 0479 5 271074 (1/27,3/27) 1609.25 (1/2%,3/2%)
1101.6@ 3 0479 5 3092.68  (1/2,3/2) 1991.13  (3/2,5/2)
1120.48 23 0.34 8 2730.03  1/27,3/27 1609.25  (1/2*.,3/2%)
11282 5 0357 1609.25  (1/2%,3/27)  480.550 5/2*
1142.6 3 0.386 1997.55  (1/2)” 855.04 3/2F
*1159.3 5 0.27 12
1213.68 7 2.68 13 1213.69  (3/2) 0.0  32*
1225.78 8 228 13 1225.81  (3/2) 0.0  3/2*
1238.799 10 1.079 12 1238.81 (5/2) 0.0  3/2*
1238.799 10 1.079 12 1719.46 (1/2%,3/2%)  480.550 5/2*
1298.97 18 0.339 1298.62  (1/2*.,3/2%) 0.0  32*
*1321.8 4 0346
*1345.8 3 0.37 11
1363.48 7 11.64 14 1584.49  (3/2)~ 220.969 1/2*
1388.23 26 0459 1609.25  (1/2*.,3/2%) 220.969 1/2*
1403 0.4 1991.13  (3/2,5/2) 587.825 3/2*
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56 Baze-3

134Ba(n,y) E=th

1993Bo01 (continued)

7(135Ba) (continued)

E, Iy# E;(level) I Ef J;E Comments
14154127 0457 308581 12732~  1670.61 (3/27)
¥142604 0398
144277 02510
1468.695 0297 244777  1/273/2" 979.95 3/2+,52*  E,: 1486.6 in 1993B0o01 seems a misprint.
147215 0237
148923 06012 207718  (1/2°,3/27)  587.825 3/2*
1498.13 060711 31692  (1/2,3/2) 1670.61  (3/27)
1510.62 22 0428 1991.13  (3/2,5/2) 480.550 5/2*
¥154383 0416
¥1557.96 02110
¥1571.52 21  0.65 7
1584.4% 1584.49  (3/2)" 00 32+
1592.8 8  0.105 244777  1/23/2" 855.04 3/2*
160974 0398 1609.25  (1/2*,3/2%) 00 3%
¥1613.7%
1720.01 22 0.66 30 171946  (1/2%,3/2%) 0.0 32+
1776.6 5 L1174 1997.55  (1/2)" 220.969 1/2*
1856.23 18 1.64 13 2077.18  (12-,3/27)  220.969 1/2*
18604 7 0466 244777  1/273/2" 587.825 3/2*
¥1873.04  0.58 14 E,: other: 1874.4 3 (1993Ch21).
¥187727 04310
191644 04011  2396.6  (1/2,3/2) 480.550 5/2*
¥193634  0.63 13
¥1961.0%
196495 03813  1964.85  (1/2+,32%) 00 3%
20772225 14215  2077.18  (1/27,3/27) 0.0 32+
2098.3 7 1.03 71 25792 (1/2+3/2) 480.550 5/2*
21421921 0918  2730.03  1/27,3/2" 587.825 3/2*
217719 5 0289 8 26585  (1/2,3/2) 480.550 5/2*
217719 5 0289 8 37860  (1/2,3/2) 1609.25  (1/2+,3/2%)
%2198 4%
2227.0 0.54 244777 1)273/2° 220.969 1/2*
23974 05115
6704 0326
0864 0375
¥289.05 0265
2309.55 0207  2897.1  (1/2+3/2) 587.825 3/2*
239628 0187 23966  (1/2+3/2) 00 3p2*
2416511 0188  2897.1  (1/2+3/2) 480.550 5/2*
422410 0.19 8
243884 0278 32940  (1/2,3/2) 855.04 3/2*
2447.68 24 35212 244777 1/27 32" 00 3%
246076 0249
246723 05610  2687.96  (1/2,3/2) 220.969 1/2*
248935 0489 271074  (1/27,3/27)  220.969 1/2*
251087 0267  2730.03 1/27,3/2" 220.969 1/2* Placement from yy (1993B030).
¥2519.6%
52905 0399
55808 0187
256604  0.688 31541  (1/2°,3/27)  587.825 3/2*
257945 0287 25792  (1/2+3/2) 0.0 32+
62144 08516
63808 038 14
2652.3 4 12815 2873.0  (1/2,3/2) 220.969 1/2*
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From ENSDF
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56 Bage-4

134Ba(n,y) E=th

1993Bo01 (continued)

7(135Ba) (continued)

E, 1 # E;(level) 7 E; i
2659.2 4 1.14 15 26585  (1/2,3/2) 0.0 32*
268775 03611 2687.96  (1/2,3/2) 0.0 32*
271096  0.49 10 271074 (1/27,3/27) 0.0 3/2*

72417 0369
273023 25715 273003 1/27,3/2" 0.0 32*
7379 13 0.19 11
75395  0.178
83144  0.166
84596 0278
¥)851.6%
286474 08417 3085.81  1/27,3/2" 220.969 1/2*
28722@ 5 1299 26 28730  (1/2,3/2) 0.0 32+
28722@ 5 1299 26 309268 (1/2,3/2) 220.969 1/2*
2888.16 0237 2888.1  (1/2,3/2) 0.0 32*
2899.5¢ 5 0418 (6971.82) 1/2* 407232
¥2909.2%
97057 0248
¥973.7%
¥990.1 7 031 10
¥3008.0 5 0.55 10
¥3015.68  0.19 7
3042.195  0.69 10 (6971.82) 1/2* 3929.79
3085.1 10 0.36 4 3085.81  1/27,3/2" 0.0 32*
¥3089.5%
3094.0 10 0526 3092.68  (1/2,3/2) 0.0 32*
¥3108.84  0.87 10
3153713 0.105 31541 (1/27,3/27) 0.0 3/2*
3173445 0416 3169.2  (1/2,3/2) 0.0 3/2*
3184.88  0.186 (6971.82)  1/2* 3786.0  (1/2,3/2)
3197.74 0438 3786.0  (1/2,3/2) 587.825 3/2*
¥3294.1%
3298046  0.76 15 32040 (1/2,3/2) 0.0 32*
¥332054  0.81 10
¥333325 0568
333996  0.14 7 (6971.82) 1/2* 36325 (1/2,3/2)
¥335039  0.177
¥3372.4%
¥339356  0.116
341226 0246 36325 (1/2,3/2) 220.969 1/2*
342647 0216
¥3446.76 0346
¥345337 0256
3461.74 0738 (6971.82) 1/2* 35103 (1/2,3/2)
3511.8 12 0229 35103 (1/2,3/2) 00 32*
354199  0.166
¥3552.08  0.196
¥3599.8%
362346 0277
367746 04213  (6971.82) 1/2* 3294.0  (1/2,3/2)
380145 0356 (6971.82)  1/2* 3169.2  (1/2,3/2)
381725 15317  (6971.82) 172+ 3154.1  (1/27.,3/2°)
¥3853.58  3.69
3880.15  0.66 10  (6971.82) 1/2* 3092.68  (1/2,3/2)

Continued on next page (footnotes at end of table)

4


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993Bo01,B

135
56 Ba79-5

From ENSDF

135
56 Ba79-5

134Ba(n,y) E=th  1993B001 (continued)

E, L#¥  Eleve) I E;

7(135Ba) (continued)

J’; Comments

3886.4 5 0.86 12 (6971.82) 1/2* 3085.81
*3903.5 9 0.26 9
*3982.4 10 03111

¥3998 6%
40228 13 0.24 11

*4063.1%
407516  1.1623 (6971.82) 12+ 2897.1
4083.9 15 03921 (6971.82) 1/2* 2888.1
409835  1.0322 (6971.82) 12+ 2873.0
41144 10 017 7

*4120.7%

41326 10 0.18 6

417886 0326

424185 28922 (6971.82) 12* 2730.03
46107 07916 (6971.82) 1/2F 2710.74

4284.4% 6 08221 (6971.82) 12"  2687.96
4313.7 5 1.08 10 (6971.82) 1/2* 2658.5
*4330.0 11 0.17 7

4392.8 15 0.5529 (6971.82) 1/2* 2579.2

*4423.0%

4452 5%
452405 35124 (6971.82) 12* 244777
457586 0226  (6971.82) 12* 2396.6
x4770.3%
*4773.6%
482254 7 (6971.82) 1/2*  2149.22
482666 0356
489475 23921 (6971.82) 12+ 2077.18
497295 093 14 (6971.82) 1/2* 1997.55
500658  0.46 13 (6971.82) 1/2* 1964.85
5252011 0718  (6971.82) 12+ 1719.46
530075 149 17 (6971.82) 1/2* 1670.61
536297 0338  (6971.82) 12t  1609.25
538724 584  (6971.82) 1/2* 1584.49

¥5390.4%

¥5601.3%
5673.06 0378  (6971.82) 1/2* 1298.62
574538 0236  (6971.82) 1/2F 1225.81

¥5837.6%

*5894 2%
6383.85 0427 (6971.82) 12t  587.825
697204 0937  (6971.82) 12* 0.0

¥ From 1993Ch21.

# From 1993B030.

# Intensity per 100 neutron captures.

@ Multiply placed with undivided intensity.

& Multiply placed with intensity suitably divided.

1/27.,3/2

(1/27,3/2)
(1/2,3/2)
(1/2,3/2)

1/27.,3/2

(1/27,3/27)

(1/2,3/2) E,: other: 4287.0 6 (1993Bo01).
(1/2,3/2)

(1/2%.3/2)

1/27,3/2"
(1/2%.3/2)

(1/2,3/2) E,: from 1993Ch21 only. Iy(S(n)/Ey)’=1.8 3.

(1/27,3/27)
1/2)~
(1/2%.3/2%)
(1/27,3/2%)
(3/27)
(1/27,3/2%)
(3/2)”

(1/27,3/2%)
(3/2)

3/2*
3/2*

¢ Placement of transition in the level scheme is uncertain.

* y ray not placed in level scheme.
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34Ba(m,y) E=th  1993B001 Legend

— I, < 2%xI®

Level Scheme
R — I, < 10%xI

Intensities: Per 100 neutron captures — i D (V)20 W
& Multiply placed: undivided intensity given - —-—---- » Y Decay (Uncertain)
° Coincidence
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From ENSDF

135
56 Bazg-7

34Ba(n,y) E=th  1993B0o01
Legend
Level Scheme (continued) — I, < 2%xIy~
—_— max
Intensities: Per 100 neutron captures Iy < IO%XIV ,
& Multiply placed: undivided intensity given Iy > IO%XI’;’W
ply p : yegwven » ¥ Decay (Uncertain)
° Coincidence
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135
56 Bazg-8

134Ba(n,y) E=th  1993B0o01

Level Scheme (continued)

Intensities: Per 100 neutron captures
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

Legend

— I, < 2%xI®

—— I, < 10%xI®

> L, > 10%xIy*

» 7Y Decay (Uncertain)

° Coincidence
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