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'%Ba,,-1 From ENSDF - Evaluated May 2001 56 Bazy-1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Balraj Singh  NDS 93,33 (2001) 11-May-2001

Q(B7)=-5.63x10% 3; S(n)=10270 11; S(p)=7051 6; Q(a)=—541 5  2012Wa38

Note: Current evaluation has used the following Q record —5666 70 10273 11 7059 8 =523 9  1995Au04.

Q(B7): from By coin (1998K066). Systematics value=5698 205 (1995Au04).

130B4(n,n) E=0.0005-132 eV: 1985K023.

Isotope shift, hyperfine structure measurements: 1988Yal3, 1988Vall, 1987Val6, 1987AI25, 1985Si24, 1984Wel5, 1982Grl4,

1981Wal9, 1980Si14, 1977No04.
Additional information 1.

130, Levels

Band assignments are from 1985Su03 and 2000St07.

Cross Reference (XREF) Flags

A 130Cs B decay (29.21 min) D !208n(13C,3ny),110Cd(180,4ny)

B 130Ba IT decay (9.4 ms) E B30Ba(a,a’)
C 13015 ¢ decay (8.7 min) F Coulomb excitation
E(level) T T, /2T XREF Comments
0.0% 0* stable ABCDEF T1/2(130Ba 2f3,neutrinoless decay) limit measured: 1998Be68.

A<r?>(130Ba—138Ba)=0.091 fm2 76 (1982Gr14), 0.086 fm? 33
(1979B€25,1977No04).

357.38% 8 2+ 41.8 ps 12 BCDEF  u=+0.70 6 (1989Ral7,1980Br01)

B(E2)1=1.163 11

¢=0.35 3 (1980Br01)

Q=-1.02 16; Q=-0.09 16 (1989Bu07)

B(E2)T: from Coulomb excitation.

o transient-field integral PAC (1980Br01).

Q: reorientation method. —1.02 /6 (constructive), —0.09 /6 (destructive)
(1989Bu07) assuming that y from second 27 to first 2* is predominantly E2.
Others: —0.33 24 (1974Nel5), +0.37 18 (destructive) (1973ToXW), —1.10 34
(1967Si03).

Ty/2: weighted average of 43.2 ps 5 (RDDS in (180,4ny)) and 40.7 ps 4 (from
B(E2)=1.163 11 in Coul. ex.).

J7: AJ=2, E2 y to 0.

888.89 22 D
901.85% 10 4+ 383ps6  BCD J7 AJ=2, E2 y to 2*.

908.026 8 2+ BCD  J™: AJ=2 y to O*.

1179.5 2 0* C T yy(0); y to 27.

1361.06° 9 3™ BCD J%: Al=1, D+Q y’s to 2+ and 4.

1477530 9 4% o)) J7 AJ=2 y to 2*; y to 4%,

1544.4 3 D

15575510  2°F C I yy(6); ¥'s to 4* and 07.

1592.84% 16 6* 098 ps6  BCD J7 AJ=2, E2 y to 4*.

1844.65 11  4* C T yy(6); y to 27.

1882.97 10 2% C I yy(@); ¥'s to 07 and 4.

1918.6 2 3 C T yy(0).

1948 5 37) E  J7: systematic trend of 3~ states in '32Ba (at 2070), '3*Ba( at 2251), 13°Ba (at

2529) and '3®Ba (at 2879).
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Au04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ko66,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Au04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ko23,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Ya13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Va11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Va16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Al25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Si24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984We15,B
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https://www.nndc.bnl.gov/ensnds/130/Ba/130ba_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000St07,B
https://www.nndc.bnl.gov/ensnds/130/Ba/beta_decay_29.21_m.pdf
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From ENSDF
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Adopted Levels, Gammas (continued)

130Ba Levels (continued)

E(level) " Tyt XREF Comments
2012570 15 5* B D J7: E3 y from 87, y to 4*.
2053.7 3 (3,4%) C I yy(@); ¥'s to 27 and 4.
2079.18 9 3 C J*: yy(9); log ft=5.9 from 3,
2101167 15 (6%) D I AJ=2 y to 4*.
2168.39% 17 (57) (o)) I Al=1 y to 4*; y to 6*.
21829 3 D
2229.9 4 D J: y to 6%.
224817 14  (3.4%) C I yy(0); ¥'s to 2+ and 4.
2269.2 2 C J: y to 2%,
2279.5 2 C J7: y to 4%,
2317.99 18 (3,4%) C I yy(@); ¥'s to 27 and 4.
2346.87 10 3+ C J%: yy(0); log ft=5.9 from 3.
2395.05% 18 8* 0.49 ps 14 BD J7: AJ=2, E2 y to 6.
2407.8 4 C Iy to 4%,
2433.8 4 C J7: y to 4%,
247512 18 8~ 9.4 ms 4 BD %1T=100
J7: M2+E3 y to 6%, E1 v to 87.
Ty /2: weighted average of 9.54 ms /4 (1999DeZZ), 13.5 ms 10 (1969WaZX)
and 8.8 ms 2 (1966Br14).
Additional information 2.
2557.1 3 C J*: y to 2%,
2568.17% 17 (77) 4.16 ps 14 D J7: Al=1, E1 y to 67; AJ=2, E2 y to (57).
2602.1 3 C J: y to 2%,
2645.76 16 3+ C J%: yy(0); log ft=6.0 from 3.
2733.7 4 (1,2%) C Iy to 0F.
2784.0 2 (3,4%) C 7 yy(@); v to 2.
2799.790 22 (8%) D J: AJ=(2) y to (6").
2891.2 2 (1to4) C J*: y's to 3% and 2%.
2928.1 4 D
2928.86% 23 (87) D 77 Al=1y to (77).
29354 4 C J*: y to 4%,
3066.92% 27 ) 5.27 ps 14 D J7: AJ=2, E2 y to (77); Al=1 vy to 8" .
3259.85% 24 10* 0.55 ps 7 D J7: AJ=2, E2 y to 87.
3265.26? 24 C Iy to 4%,
3289.9 4 D
3422.85% 24 (10%) D J7: AJ=(2) y to 8F; possible y to 107,
3434.94% 24 (107) D I AJ=2 y to (87); AJ=1y to (97).
3602.520 23 (10M) D 77 AJ=(2) y to 8.
3658.9% 3 (117) 2.10 ps 9 D I AJ=2, E2 y to (97).
3660.02 23 (2%,3,4%) C J7: /s to 2% and 4%.
3676.2 4 C J*: y to (3%,47).
3704.7 4 (2*,3,4%) C J7: /s to 2% and 4%.
3712.0 4 C Iy to 4%,
3789.79 3 (10M) D J7: AJ=(0) y to 10*.
3798.7 3 C J*: y to 3%,
3962.6 4 D J: y to 10%.
3989.6% 3 (12)* 2.15 ps 21 D J7: AJ=2, E2 y to 10*.
4006.8 4 C J*: vy to (3,4).
4077.94 3 (127) D J': AJ=(2) y to (107); y to (117).
4222.3% 4 (12%) D I AJ=2 y to 10*.
4256.1@ 3 (12%) 1.52 ps 14 D J': AJ=(2) y to 107.
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56Ba7,°3 From ENSDF Ba,,-3

Adopted Levels, Gammas (continued)

130Ba Levels (continued)

E(level) N Tyt XREF Comments
4354.0% 4 (137) D I AJ=(2) yto (117).
4404.1 4 D I yto 10"

47833% 4 (14*) 041 ps 4 D I AJ=(2) y to (12)*.

Ty /2: effective half-life.
487934 4 (147) D I AJ=(2) y to (127).
488539 4 (14*) 34ps6 D 7 AJ=2, B2y to (12%).

Ty /2: effective half-life.
51554% 4 (157) D I AJ=(2) y to (137).
5679.59 4 (16%) D I yto(14)
5730.1% 4 (16) D I AJ=(2) y to (14%).
5766.64 4 (167) D J:yto(147).
6037.2% 5 (177) D I yto (157).
6757.4% 5 (18%) D I yto (16%).
6972.8% 6 D I yto(177).
8022.8% 6 D

 From recoil-distance Doppler shift in ('30,4ny) (20008t07).
¥ Band(A): g.s. band.

# Band(B): first S (super) band.

@ Band(C): second S (super) band.

& Band(D): 7=—,a=1.

¢ Band(E): 7=—, a=0.

b Band(F): quasi y-band.

y(*'Ba)
6(Q/D) given in comments are from yy(6) data.
Elevel) J*  E,f I, B, Muct o of Comments
35738 2F 35741 100 00 0t E2 0.0262  a(K)=0.02163; a(L)=0.00365; a(M)=0.00076;
@(N+..)=0.00020
B(E2)(W.u.)=57.9 17
888.89 53152 100 357.38 2*
901.85 4* 54451 100 357.38 2+ E2 B(E2)(W.u.)=78.9 13
908.02 2* 550.71 100 6 357.38 2* 5(Q/D)=—=0.296 7 or —40 13.
908.0 1 663 0.0 0*
11795  0* 271.4 3 908.02 2*
822.0 3 357.38 2*
1361.06 3™ 45321 492 908.02 2*  D+Q 5(Q/D)=+0.31 2 or +13 3.
459.4 4 932 901.85 4* 5(Q/D)=—0.20 7 or —2.5 5.
1003.6 1 100 3 357.38 2*  D+Q 5(Q/D)=—=0.001 9 or —4.6 2.
147753 (4%) 56941 100 11 908.02 2*
57552 719 901.85 4* 5(Q/D)=—0.43 8 or +2.4 5.
112021 666 357.38 2*
1544 .4 65552 100 888.89
1557.55 2% 196.2 6.9 11 1361.06 3¢
3777 3 1179.5 0*
649.61 536 908.02 2* 5(Q/D)=—0.01 3 or +3.2 4.
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From ENSDF

130
56 Ba7,-4

Adopted Levels, Gammas (continued)

y(BOBa) (continued)

Ei(level)  JT E, Lt E; " Mult. ¥ Comments
1557.55 2* 655.6 7211  901.85 4*
1200.1 7 100 8 357.38 2F 5(Q/D)=-0.31 2 or —23 9.
1557.13 <8 0.0 0*
1592.84 6* 691.12 100 901.85 4* E2 B(E2)(W.u.)=9%4 6
1844.65  4* 367.1 3 42 17 1477.53 (4*) 5(Q/D)==1.0 8 or +213 167.
483.7 3 83 17 1361.06 3+
936.6 2 83 17 908.02 2*
9428 1 100 8 901.85 4* 5(Q/D)=+0.16 13 or +0.8 2.
1487.3 2 785 357.38 2*
1882.97 2 32553 1557.55 2°*
52185 =10 1361.06 3™
703.3 3 538 11795 0
974.9 | 48 3 908.02 2* 5(Q/D)==0.25 3 or +45 6.
981.0 3 901.85 4*
152571 100 8 357.38 2* 5(Q/D)=+0.029 12 or +2.8 2.
18825 3 00 0*
19186 3 1010.5 3 908.02 2*
1016.7 3 901.85 4* 5(Q/D)=-0.4 2 or —1.6 7.
1561.2 3 357.38 2* 5(Q/D)=+0.04 8 or —6 3.
2012.57 5° 42035 ~70 1592.84 6*
651.52 100 11 1361.06 3™
11104 2 94 ]1 901.85 4*
2053.7  (34T) 4963 3 1557.55 2*
57625 270 1477.53 (4%)
692.8 7 91 12 1361.06 3™
1151.83 100 12 901.85 4*
169583 121 19 357.38 2*
2079.18 3™ 196.1 3 1882.97 2+
234.5 3 3.09  1844.65 4*
52185 =11 1557.55 2* 5(Q/D)=-0.8 4.
601.5 4 94 1477.53 (4*)
7182 1 74 4 1361.06 3™
1171.1 71 100 4 908.02 2* 5(Q/D)=+0.008 25 or —4.8 6.
1177.4 1 59 2 901.85 4* 5(Q/D)=-0.34 7 or —1.8 3.
1721.7 1 50 4 357.38 2* 5(Q/D)=+0.10 2 or —8.4 4.
2101.16  (6™) 623.82 1005 1477.53 (4%)
1199.3 2 435 901.85 4*
2168.39  (57) 575.5 2 32 11 1592.84 6%
1266.62 100 6 901.85 4*
2182.9 590.12 100 1592.84 6*
2229.9 68552 100 1544 .4
2248.17  (3.4%) 1340.2 3 908.02 2*
1346.3 1 901.85 4*
1890.5 3 357.38 2
2269.2 1361.1 3 908.02 2*
1911.6 3 357.38 2*
2279.5 360.8 3 1918.6 3
1377.7 3 901.85 4*
2317.99  (3.4%)  264.13 2053.7 (3.47)
4734 3 1844.65 4*
840.1 3 58 10 1477.53 (4%)
957.03 100 20 1361.06 3™
1410.74 100 20 908.02 2*
141599 22 10 901.85 4*

Continued on next page (footnotes at end of table)
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3
From ENSDF 1B, -5

Adopted Levels, Gammas (continued)

7(130Ba) (continued)

E;(level) 7 E,f Lt E; i Mult. ¥ 5 ot Comments
2346.87 3™ 267.7 1 217 2079.18 3™
4279 3 1918.6 3
464.2 2 36 11 1882.97 2*
502.2 5 8.9 18 1844.65 4%
789.2 3 152 1557.55 2°*
869.3 I 71 4 1477.53 (4%) 5(Q/D)=+0.47 11 or +3.8 14.
986.4 10 114 1361.06 3™
1438.8 1 100 7 908.02 2* 5(Q/D)=+0.63 7 or +3.0 5.
1445.0 2 39 4 901.85 4* 5(Q/D)=+1.1 17.
2395.05  8* 802.3 2 100 1592.84 6* E2 B(E2)(W.u.)=9.E+1 3
2407.8 930.3 3 1477.53 (4%)
2433.8 589.2 3 1844.65 4*
2475.12 8~ 80.3 2 10 7 2395.05 8* El 0419  a(K)= 0.357; a(L)= 0.0495;
@(M)=0.01009; r(N+..)=0.00259
B(E1)(W.u.)=4.0x10"12 5
462.3 2 20 2 2012.57 5% E3 0.0363  a(K)= 0.0283; (L)=0.00630;
@(M)=0.00135; @(N+..)=0.00036
B(E3)(W.u.)=0.0042 6
882.3 2 100 7 1592.84 6* M2+E3 1.16 B(M2)(W.u.)=8.E-8 5;
B(E3)(W.u.)=0.00013 7
o: from a(K)exp in 1304 IT
decay.
2557.1 1649.1 3 100 908.02 2°*
2568.17  (77) 399.8 2 50 2 2168.39 (57) E2 B(E2)(W.u.)=110 7
467.1 2 53 2101.16 (6%) [E1] B(E1)(W.u.)=2.0x1073 12
975.3 2 100 2 1592.84 6* El B(E1)(W.u.)=4.41x107> 21
2602.1 1694.1 3 908.02 2°*
264576 3™ 208.7 3 2346.87 3™
32793 =70 2317.99 (3,4%)
376.2 3 2269.2
397.6 6 60 30  2248.17 (3.4%)
566.4 3 2079.18 3(H)
592.1 4 50 10 2053.7 (3.47)
726.9 3 1918.6 3
801.2 2 100 30 1844.65 4* 5(Q/D)==0.2 2 or —2.4 13.
1088.0 3 1557.55 2*
1167.8 3 1477.53 (4%)
1744.0 3 60 10 901.85 4+ 5(Q/D)=+0.37 7 or +4.2 11.
2287.9 3 70 10 357.38 2* 5(Q/D)=+0.07 5 or —6.9 23.
2733.7 (1,24) 1554.2 3 1179.5 0*
2784.0 (3,4%) 4372 3 2346.87 3™
1306.3 3 1477.53 (4%)
1882.0 3 901.85 4*
2426.9 3 357.38 2F
2799.79  (8*) 698.7 2 100 2101.16 (6%)
2891.2 (1to4) 133373 1557.55 2*
1530.2 3 1361.06 3™
2928.1 7452 2 100 21829
2928.86  (87) 360.7 2 100 2568.17 (77)
2935.4 1090.8 3 1844.65 4*
3066.92  (97) 498.8 2 100 71 2568.17 (77) E2 B(E2)(W.u.)=81 13
671.8 2 9711 2395.05 8*
3259.85  10* 864.8 2 100 2395.05 8* E2 B(E2)(W.u.)=54 7
3265.26? 1017.0 3 100 30 2248.17 (3.4%)
1787.8 3 71 14 1477.53 (4%)

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

130
568740

Adopted Levels, Gammas (continued)

7(130Ba) (continued)

Ei(level) ¥ E, Lt E; i Mult. ¥ Comments
3289.9 1107.02 100 2182.9
3422.85  (10%) 163.02 <5 3259.85 10*
1027.82 100 12 2395.05 8*
3434.94  (107) 36802 537 3066.92 (97)
506.12 1005  2928.86 (87)
3602.52  (10%) 802.82 10030 2799.79 (8%)
1207.42 737 239505 8*
3658.9  (117) 59202 100 306692 (9°)  E2 B(E2)(W.u.)=95 4
3660.02  (2*34%) 218255 258 147753 (4%)
275213 1008  908.02 2*
275794 508  901.85 4*
3676.2 1622.6 3 2053.7  (3.4%)
37047  (2*34%) 279674 10013 908.02 2*
2802.8 12 196  901.85 4*
3712.0 2810.13 100 901.85 4+
37897 (10%) 52982 100 3259.85 10"
3798.7 1529.5 3 2269.2
2437.8 3 1361.06 3™
3962.6 539.72 100 3422.85 (10%)
3989.6  (12)* 566,72 268  3422.85 (107) [E2]  B(E2)(W.u)=24 8
72972 1005  3259.85 10  E2 B(E2)(W.u.)=26 4
4006.8 1222.8 3 2784.0  (3,4%)
40779  (127) 41902 269 36589 (117)
643.02 1004  3434.94 (107)
42223 (12) 962.42 100 3259.85 100  Q
4256.1  (12%) 466.42 4520 3789.7 (10%) [E2]  B(E2)(W.u.)=1.3x10? 7
99622 1005  3259.85 10t  [E2]  B(E2)(W.u)=6.7 I2
43540  (137) 695.12 100 3658.9 (117)  (Q)
4404.1 98122 100 3422.85 (10%)
47833 (14%) 79372 100 3989.6 (12)* [E2]  B(E2)(W.u)=112 11
48793  (147) 801.42 100 4077.9 (127)
48853  (14%) 62922 100 4256.1 (12°) E2 B(E2)(W.u.)=43 §
51554 (157) 80142 100 43540 (137)  (Q)
5679.5  (16%) 79422 100 48853  (14%)
5730.1  (16%) 946.82 100 47833  (14%)
5766.6  (167) 88732 100 4879.3  (147)
60372  (177) 881.82 100 51554 (157)
67574  (18%) 102732 100 5730.1  (16%)
6972.8 936.0 2 6037.2  (17°)
8022.8 1050.0 2 6972.8

T For levels populated in '*°La & decay, '3°Ba IT decay and in '2°Sn(!3C,3ny), the values are generally taken from '30La

decay.

¥ From ce and v(0) data in 120Sn(13C,3ny),116Cd(180,4ny), except for the 8~ isomer at 2475, for which the assignments are

from ce data in '3°Ba IT decay.

# 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.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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130Ba,,-7

56 By~ 7 From ENSDF 36
Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
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56847478 From ENSDF 30Ba,,-8

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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130R, 130R,
56 Ba7,-9 From ENSDF 56Ba7,-9
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
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130R,
56 Ba7,-10

From ENSDF

56

130Ba_,-10

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

» 7y Decay (Uncertain)

D
L8
o S 8
- NGy ~ N
7)) N S ﬁz&nﬁ\s 2568.17
RSN 2557.1
o 4
8- RS o S 2475.12
) 2433.8
T TS
RN NI S N N 2407.8
8" T eSS IR YIS 2395.05
30 NN PR & ¥ W & Sb’;\ Q\_,,\‘?‘ v\ 2346.87
Yo Xx o WA\ L —
3.41) T N S W m’,\ﬁ@%—w 2317.99
N NN 2279.5
1 NS e
! VETES S 22602
(34N ! NYY 2 S 2248.17
! S ] 22299
l ISR 2182.9
&) | NS e 2168.39
! SIS
(6%) | S 2101.16
30 l 2079.18
347 | 2053.7
5t 1 2012.57
|
|
3 | 1918.6
2t l 1882.97
4 ! 1844.65
|
|
|
|
|
6+ | 1592.84
2" ! 1557.55
| 1544.4
|
“4hH | 1477.53
|
|
30 ! 1361.06
|
|
|
|
|
|
|
|
2+ ! 908.02
4+ v v 901.85
2+ 357.38
0+ 0.0
130
56 Bazy
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stable
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1301, 130R.
36 Bag-11 From ENSDF 30Ba,,-11

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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36 Bazy-12 From ENSDF 30Ba,,-12

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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From ENSDF

130
56 Bagy-13

Band(A): g.s. band

(12%) 42223
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6" v 1592.84
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357

0" 0.0

Band(B): First S (super)
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16" ¢ 57301
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Adopted Levels, Gammas

Band(C): Second S
(super) band
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10") L 3789.7
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Band(D): 7=-,a=1
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(127)

5766.6

3434.94

2928.86

Band(F): Quasi y-band

(10%) 3602.52
803
8") 2799.79
699
(6") 2101.16
Gl — 2012.57
624
652
4" 1477.53
3(4) 1361.06
‘ 569
453
2+ i i 908.02




	130 56Ba74 
	Adopted Levels, Gammas


