65 Thgy-1 From ENSDF - Evaluated August 2022 134 Tbgy-1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 200,2 (2025) 22-Aug-2022

Q(87)=240 50; S(n)=6910 50; S(p)=4560 50; Q()=2210 50  2021Wal6
S(2n)=15580 60, S(2p)=11850 50 (2021Wal6).

154Tp Levels

Cross Reference (XREF) Flags

A '*Tb IT decay (9.973 h)

B '*Tb IT decay (22.7 h)
c  M8NdA('!B,5ny),'2*Sn(30S,p5ny)
E(level)  Ji# Tij XREF Comments
0.0" 0 215h 4 AB Toe+%6BT =100

J*: J=0 from atomic-beam measurement (1970Ad09). 7 not determined.

Additional information 1.

Ty2: Weighted average of 22.0 h 15 (1972Vy04), 21.4 h 5 (1973La20), 21.8 h 10
(1975S003) and 21.44 64 (2022De08) from & decay. Other: 22.2 h 11
(1976NeZT).

In an evaluation of nuclear rms charge radii, 2004An14 report <r>>"2=5.03 fm 15.

0+x@ 3~ 9973 h44 AB %IT=21.8 7; Yoc+%p+=78.2 7

p=+1.62

Q=+2413

E(level): <25 keV (1973Ba20) based on lack of Tb K x rays and lack of
conversion lines above 18 keV. 2003Au02 list x=12 7.

J7: J=3 from atomic-beam measurement (1970Ad09). m and configuration
confirmed by yu value (1983Be03) from y(6,t).

Ty/2: Weighted average of 9.9 h 1 (1972Vy04), 9.0 h 5 (1973La20), 9.0 h 10
(1975S003), 9.8 h 3 (1983Be03) and 9.994 39 (2009Gy01) from & decay. Other:
9.9 h 4 (1976NeZT).

%IT: From 1973La20, deduced from the relative intensity of the ’s in ’*Gd
following the 9-h and 21.5-h activities. Other: 15% 5 (1973Ba20).

p: From 2019StZV and based on data of 1990A136; other: 1.8 4 from evaluation of
1989Ral7 and compilation of 2005St24 and based on y(6,t) data for oriented
nuclei (1983Be03).

Q: From 2021StZZ compilation based on y(6,t) data for oriented nuclei (1983Be03).

From 1990A136, A<r?>(154-159)=0.258 fm? 17 and by subtraction of table entries
A<r?>(152-154)=0.606 fm?> 19.

In an evaluation of nuclear rms charge radii, 2013An02 report <r>>"2=5.03 fm 15.

0+y& 7 22.7h5 B %IT=1.8 6; %&+%B"=98.2 6

©=0.9 3

E(level): y>x (1973Ba20). From systematics, 2021Ko07 estimate y=200 /50.

J*: J=7, nr, and configuration consistent with ¢ value (1983Be03) from y(6,t).

Ty2: Weighted average of 23.1 h 9 (1972Vy04), 22.6 h 6 (1973La20), and 22.5 h
15 (1975S003) from & decay. Other: 24.4 h (1976NeZT).

%IT: From 1973La20, deduced from the relative intensity of the y in '>*Gd
following the 22.7-h and 9-h activities.

w: From 2019StZV and based on y(6,t) data for oriented nuclei (1983Be03). Value
assumes J=7, but result also confirms that value rather than J=8.

0+z4 97) C E(level): See in-beam data for discussion of y’s that may depopulate this level.
119.1+28  (107) C
1543+z%  (117) C

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Wa16,B
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_9.973_h.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_22.7_h.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_9.973_h.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_22.7_h.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ad09,B
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Vy04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973La20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975So03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2022De08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976NeZT,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004An14,B
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_9.973_h.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_22.7_h.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Au02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ad09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Vy04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973La20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975So03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Gy01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976NeZT,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973La20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019StZV,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Al36,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Ra17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005St24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021StZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Al36,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013An02,B
https://www.nndc.bnl.gov/ensnds/154/Tb/154tb_it_decay_22.7_h.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Ba20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2021Ko07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Vy04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973La20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975So03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976NeZT,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973La20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2019StZV,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Be03,B
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf

154
65 Tb89_2

From ENSDF

154
65 Tb89_2

Adopted Levels, Gammas (continued)

154Th Levels (continued)

E(level) )71 Tip XREF Comments
3533428 (127) C
469.4+2%  (137) C
7140428 (147) C
918.742%  (157) C
11892428  (167) C
1473.6+2%  (177) C
1760.5+z0  (187) C
2118.3+2%  (197) C
2413.9+2  (207) C
2841.7+2%  (217) C
3138+ (220) C
3630424 (237) C
3918420 (247) C
44534279 (257) C
4742470 (267) C
5597+220  (287) C
0+u¢ (7% C
97.2+u¢  (8%) C
183.9+u¢  (9%) C
338.5+ud  (107) C
479.1+u¢  (11%) C
676.8+ud  (12%) C
870.5+u¢  (13%) C
1100.6+ud  (14%) C
1342.5+u€  (15%) C
1599.8+u?  (16%) C
1885.1+u¢  (17) C
2166.6+u  (18*) C
2490.0+u¢  (19%) C
2795+ud  (20%) C
3151+u¢  (21%) C
3478+ud  (22%) C
3858+u¢  (23%) C
4203+ud (244 C
4597+u¢  (25%) C
4951+ud  (26%) C
5368+ (27%) C
573140 (28%) C
6203+u€  (29%) C
6565+ud  (30%) C
7097+u¢  (31%) C
74504ud  (324) C

0+v 513 ns 42 C Ty/2: See the comment from the in-beam study.

 For the lowest members of the bands reported in the in-beam study (1982Be46), J"=9~ and 7* have been assumed (1982Be46),

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
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https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
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https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/ensnds/154/Tb/148nd_11b_5ng_124sn_36s_p5ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Be46,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Be46,B

154
65 Tb89_3

From ENSDF

154
65 Tb89_3

with the 9~ proposed in analogy to a 9~ band in '?Eu and the 7+ in analogy to the one in '3°Tb.

Adopted Levels, Gammas (continued)

154Th Levels (continued)

 Within the 9~ and 7* bands, the spins and parities are assigned from the apparent band structure and the stretched E2 character
for some y’s.
# Band(A): J®=0" state, with the configuration (r 3/2[411])-(v 3/2[521]), or J*=0" state, with the configuration (r 3/2[411])-(v
3/2[651]).

@ Band(B): J,K"= 3,3~ state, with the configuration (7 3/2[411])+(v 3/2[521]).
& Band(C): J,K™=7,7" state, with the configuration (7 3/2[411])+(v 11/2[505]).

“ Band(D): Signature=1 band, with the configuration (7 hyj2)(v i13/2).

b Band(E): Signature=0 band, with the configuration (7 hy, 2) (v i132).

¢ Band(F): Signature=1 band, with the configuration ( 3/2[411])(v i13/2).
4 Band(G): Signature=0 band, with the configuration (7 3/2[411])(v i13/2).

7(154Tb)
Ei(level) 7 E, I E; 7 Mult
119.14z  (107) 119.1 100 0+z  (97)
15434z  (117) 15439 100@ 0+z  (97)
35334z (127)  199.0 100 10 154.3+z (117)
234.3 288  119.1+z (107)
469.4+z  (137) 116.1 44 4 353.3+z (127)
315.1 100 10 154.3+z (117) E2
714.04z  (147) 244.6 100 10 469.4+z (137)
360.6 327 35334z (127) E2
918.74z (157) 204.7 255 714.0+z (147)
449.3 100 10 469.4+z (137) E2
1189.2+z (167) 2705 100 10 918.7+z (157)
475.2 95710  714.0+z (147) E2
1473.6+2  (177) 2843 133 118924z (167)
555.0 100 10 918.7+z (157) E2
1760.5+z  (187) 286.9 7516 1473.6+z (177)
571.4 1009  1189.2+z (167) E2
21183+z  (197) 3576 144  1760.5+z (187)
644.8 100 18 1473.6+z (17°) E2
2413.9+z  (207) 2952@  <272@  21183+z (197)
653.4 10020 1760.5+z (187) E2
2841.7+z  (217) 723.4 100 2118.3+z (197) E2
3138+z  (227) 724 100 2413.94z (207)
3630+z  (237) 788 284174z (217)
3918+z  (247) 780 31384z (227)
4453427 (257) 823% 36304z (237)
412+7  (267) 824 39184z (247)
5597+2?  (287) 855& 4742+2  (267)
972+u  (8%) 972 100 0+u (79
183.94u  (9%)  86.7 97.2+u (8%)
184 0+u (7
338.5+u  (10%) 15439 <575@ 183.9+u (9%)
241.3 100 20 97.2+u (8%) E2
479.1+u  (11%)  141.0 100 19 338.5+u (10%)
2952@  <194@ 183.9+u (9*) E2
676.8+u  (12%) 197 <145% 479.1+u (117)
338.3 10020 338.5+u (10¥) E2
870.5+u  (13%) 194.69 5412 676.8+u (12%)

Continued on next page (footnotes at end of table)
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154 154
65 Tgo-4 From ENSDF 65 TDgo-4

Adopted Levels, Gammas (continued)

y(154Tb) (continued)

Elevel)  J7  E,T I E/ 7 Mult

870.5+u  (13*) 3914 100179  479.1+u (11¥) E2
1100.6+u  (14%) 2294 5511  870.5+u (13%)
4235 100 18  676.8+u (12%)

1342.5+u  (15%) 242 1100.6+u (14%)

472.0 ¥ 870.5+u (13*) E2
1599.8+u  (167) 257 1342.5+u (15%)

499.2 1100.6+u (14%) E2
1885.1+u  (17F) 285 1599.8+u (16%)

542.6 £ 1342.5+u (15%) E2
2166.6+u  (18%) 282 1885.1+u (17%)

566.8 1599.8+u (16%) E2
2490.0+u  (19%) 323 2166.6+u (18%)

604.9 1885.1+u (17*) E2
2795+u  (20%) 305 2490.0+u (19%)

628 2166.6+u (18%)
3151+u  (21%) 356 2795+u  (207)

661 2490.0+u (19%)
3478+u  (22%) 327 3151+u  (21%)

683 2795+u  (20%)
3858+u  (23%) 380 3478+u  (22%)

708 3151+u  (21%)
4203+u  (24%) 725 3478+u  (22%)
4597+u  (25%) 739 3858+u  (23%)
4951+u  (26%) 748 4203+u  (24%)
5368+u  (27%) 771 4597+u  (25%)
5731+u  (28%) 780 4951+u  (26%)
6203+u  (29%) 835 5368+u  (27%)
6565+u  (30%) 834 5731+u  (28%)
7097+u  (31*) 894 6203+u  (29%)
7450+u  (32%) 885 6565+u  (307)

¥ For unplaced v’s, see the in-beam data.

¥ Unresolved from '9>Tb contaminant line in the in-beam study.
# Unresolved from a '°F contaminant line in the in-beam study.
@ Multiply placed with undivided intensity.

& Placement of transition in the level scheme is uncertain.
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65 Tb89_5

From ENSDF

154
65 Tb89_5

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

&
(324) < 7450+u
@1 < 7097+4u
5
(307) & 6565+u
" &
(297) © 6203+u
S
(28%) < 57314u
N
@71H) < 5368+u
¥
(26%) R 4951+u
S
(25%) < 4597+u
e}
(24%) N 4203+u
2 O
@3 S 3858+u
o AN
(22) & & 3478+u
~ o
@1+) S & 31514u
f&" o)
20" & o 2795+u
v o
N
(19+) & & o 2490.0+u
é‘: o,
(189 i 2166.6+u
a7h 1885.1+u
(16h) 1599.8+u
(1sh) 1342.5+u
(144 1100.6+u
(13h) 870.5+u
(124 676.8+u
ah 479.1+u
(107) 338.5+u
0 0.0, 215h4
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124 Thbgy-6 From ENSDF

154
65 Tb89_6

Adopted Levels, Gammas

Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
777777 » 7Y Decay (Uncertain)
&
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RGNS
. SR
arh Y a» 479.1+u
10%) RN 338.5+u
() [} ¥ & 183.9+u
8) [] l v — 97.2+u
ah b O+u
@) ST N 5597+z_
|
|
|
|
|
|
|
_ [
(267) v © 474247
&
oS L ______|_ - & K
|
|
|
|
| S
(247) P S 3918+7
|
|
o
237) v | ° 3630+2
N
v S
22) N 313842
";;O
1) ING . 2841.7+2
S
§
Y
o) gy s 2413942
P
SN
19 §E 2118342
g Lo
\b‘\ bo‘ Ny
— AN
18°) Sy S 1760.5+2
S »T‘\
- el
a7) il ae 1473.6+2
N
v 9
SIS
(167) VY e 1189.2+7
o le\*/ 4
N
(15-) v § ﬁf 918.7+2
N
i~ @‘ S
(147 i SV Se 714.0+2
N N o 8
RN
(13 S &E@@i@i 469.4+7
12°) v oSS 353342
ai J, S 154.3+7
(107) T~ 119.142
©) v v 0+z
0 0.0

21.5h4

154
65 Tb89




154
65 Tb89_7

From ENSDF

Band(A): J®=0" state,
with the configuration (7
3/2[411))-(v 3/2[521)),
or J"=0" state, with
the configuration (7
3/2[411])-(v 3/2[651])

0 0.0

Adopted Levels, Gammas

Band(C): J,K"=7,7"
state, with the
configuration (7
3/2[411])+(v 11/2[505])

Band(B): J, K™=3,3
state, with the
configuration (7
3/2[411])+(v 3/2[521]) 7- 0+y

3 0+x

154
65 Tb89

Band(E): Signature=0
band, with the
configuration (7
hy12)(Viap)

8)  ssyna
\
\
\
s;ss
Band(D): Signature=1 ‘
band, with the ‘
configuration (7 267) | 47424z
hy12)(Viae)
0Q5) #4534z
T
\ 824
\
\
823
| Q4) § 39184z
\
\
(237) 3630+z
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Adopted Levels, Gammas (continued)
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