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History
Author Citation Literature Cutoff Date

Full Evaluation

Yu. Khazov, A. A. Rodionov and S. Sakharov, Balraj Singh ~ NDS 104,497 (2005) 10-Feb-2005

Q(B7)=-9.80x10° syst; S(n)=1.173x10* 4; S(p)=4.41x10° 6; Q(a)=1.68x10* 4  2012Wa38
Note: Current evaluation has used the following Q record —9710 syst 11730 40 4440 60 1680 40  2003Au03.
A(Q(B7))=200 (syst,2003Au03).
Q(ep)=1000 40 (2003Au03).

Mass measurement: 2004LiZX, 2000Be42, 1997Be63.
Isotope shifts, mean-square charge radii, resonance-ionization spectroscopy: 1992Le09.

132Nd Levels

Cross Reference (XREF) Flags

A '2Pmgdecay (63s) D 1%Pd(32S,2p2ny)
B 92Mo(**Ti,a2py) E  'pd(3Clap3ny)
C  PRu(*Cadpy)
E(level)t i Ty " XREF Comments
0.0@ 0* 94 s 8 ABCDE  %&+%"=100
A<r?>(1BINd-13Nd)=—0.072 fm? 27 (1992Le09).
Ty /2: weighted average of 105 s /10(1977B002) and 88 s 7(1995Bull).
213.16@ 12 2+ 133 ps 8 ABCDE  J™: AJ=2, E2 y to 0.
Ty/2: from 1995Ma96 in 105 Ag(32S,ap2ny) reaction. Others: 186 ps 13
(1989Mo10), 243 ps 21 (1987Wa02), 220 ps 20 (1986Ma39). 2001Ra27 adopt
166 ps 28.
610.85€@ 23 4* 7.62 ps 28 ABCDE  J™: AJ=2, E2 y to 2*.
Ty/2: others: 7.6 ps 14 (1995Ma96), 12.1 ps 5 (1987Wa02), <28 ps
(1989M010), <21 ps (1986Ma39).
823.54¢ 21 2% A J*: s to 0% and 27.
1021.6% 5 4 D
1117.65€ 22 (3%) A Iy to 2*.
1132.819 24 6+ 159 ps 14  BCDE J™: AJ=2, E2 y to 4*.
Ty/2: other: 4.4 ps 4 (1987Wa02).
1388.0€ 4 @") A
1633.4%& 4 6%) BD  XREF: B(?).
1712.24@ 25 g+ 1.04 ps 14  BCDE J™: AJ=2, E2 y to 6*.
Ty/2: other: 3.7 ps 5 (1987Wa02).
1884.10 4 (57) B DE
2179.1% 5 (8%) BD  XREF: B(?).
2225.6Y 3 (77) B DE
2311.79 3 10+ <2 ps BCDE  J™: AJ=2, E2 y to 10*.
Ty/2: from 1986Ma39 in 105 A0(328,ap2ny) reaction.
2345.6% 4 (67) BD
2691.20 3 C) BCDE
2698.0% 4 (87) BD
2850.1% 5 (10%) D
204809 3 (12 BCDE
2961.14 4 C) DE
3109.6% 4 (107) BD
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132Nd Levels (continued)

E(level)t 7% XREF | E(evel)f 7% XREF | E(evel)' yrk XREF
325620 5 (110) BCDE | 7412.7%8  (22%) BD | 1200129 16  (317) DE
3288.1% 4 (124) BD | 74352/ 7  (2021) D | 1221139 16  (307) D
3497645 (117) DE | 74873912  (227) BD | 12309.7% 13 (30%) D
3633.89 3 (14%) BCDE | 7847.2¢6  (22%) D | 12581.8/ 12 (3031) D
3659395 12° BD | 7876587 (21,22 D | 1269299 17 (324 B D
3848.3% 4 (14%) BD | 8015098 (24%) BD | 12882.8¢ 11  (32%) DE
390720 6 (13) B DE | 8045.12 12 (237 BD | 1319578 13  (31,32) D
416424 5 (137) DE | 808024 12 (237) DE | 1327924 17 (337) DE
4304346 (147) BD | 833287 (2223 D | 13811.8/ 13 (32.33) D
437349 4 (16%) BCDE | 8526.3% 13 (247) BD | 14051.19 171 (34%) D
438066  (16%) D | 85267% 10 (24%) BD | 14093.6¢ 11  (34%) DE
4577.7% 4 (16%) BD | 8723.6°7  24* DE | 14463.78 14  (33,34) D
4620.12 7 (157) B DE | 8805657 (23,24 D | 1454879 17  (357) DE
4906.24 7 (157) DE | 898124 13 (257) DE | 15110.8f 14  (34,35) D
499639 8 (167) BD | 9077299 (26" BD | 15364.4¢ 11  (36%) DE
518529 5 (18%) BCDE | 9145.6° 13 (257) BD | 15507.19 12 (36%) D
5368128 (177) B DE | 92908/ 8 (24,25 D | 1579878 15 (35,36) D
s431.2% 6 (18%) BD | 96633% 14 (267) BD | 1590539 18 (377) DE
567024 8 (177) DE | 9667.4¢8  (26%) DE | 16479.8f 15 (36,37) D
5733399 (187) BD | 97187% 11 (26%) D | 16720.4¢ 12 (38%) D
606829 6 (20%) BDE | 9797.689  (25.26) D | 17041.19 13 (38%) D
6161.7¢ 6 (18%) D | 994779 14 (277) DE | 17201.78 15 (37,38) D
6165.12 10 (197) B DE | 1020749 10 (28%) BD | 1735039 719  (397) DE
622148 6 (17,18) D | 103228 10 (2627) D | 179228 16  (38,39) D
633656  (18%) D | 10340.6° 14  (277) D | 18155.4¢ 13 (40%) D
63792% 6 20" BD | 10675.7¢9  (28%) DE | 18654.19 14 (40%) D
643424 10 (197) DE | 10862.68 10  (27,28) D | 18675.78 16  (39,40) D
6556.34 11 (207) BD | 1089234 I5  (287) D | 18887.8¢ 19  (417) DE
6587.2 8 (18,19) D | 1098224 15  (297) DE | 19440.8/ 17  (40.41) D
6991.1¢ 6 (20%) DE | 10982.7% 12 (28+) D | 19674.4¢ 14  (42%) D
701289 6 (22+) B DE | 1141079 11 (30%) BD | 2022378 17 (41,42 D
701538 6 (19,20) D | 114188/ 11 (28,29 D | 203542@ 15 (42" D
7052.6Y 11 (217) B DE | 11598.6° 15 (297) D | 20521.8 20 (437) DE
70693 6  (20%) D | 11746.0¢ 10  (30%) DE | 21043.9F 17 (42,43) D
723124 11 217) DE | 11995.68 12 (29,30) D | 21846.78 18  (43.44) D

 From least-squares fit to Ey’s, assuming 0.5 keV uncertainty when not stated.
¥ For high-spin (J>4) states, the assignments are based on angular correlations (DCQ’s), band assignments and comparison with
calculations. Most assignments are given in parentheses here since details of measurements of angular correlations are not

available for a large number of transitions and other strong arguments are lacking.

# Values for excited states are from recoil-distance method in in-beam y-ray studies. Values from 1995Kr08 in '®Pd(32S,2p3ny)
reaction are adopted, unless otherwise stated. 1995Kr08 use differential decay curve method to analyze lifetime data.

@ Band(A): g.s. band.
& Band(B): 4* band.
¢ Band(C): 6~ band.
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b Band(D): 5~ band.

¢ Band(E): Possible y band.

4 Band(F): Highly-deformed (or SD-1) band #1. Percent population=2.5. Configuration=(vh;,a=+1/2)®(vij3.a=+1/2)
Q(transition)=4.2 2 (2001Ri20).

¢ Band(G): Highly-deformed (or SD-2) band #2. Percent population=3.0. Conﬁguration:v1/2[411]_1(vi13/2,a:+1/2).

/ Band(H): Highly-deformed (or SD-3) band #3. Percent population=2.4. Configuration=v5/2[402]vi|3/,. Highly-deformed bands
#3 and #4 are signature partners.

¢ Band(h): Highly-deformed (or SD-4) band #4. Percent population=1.8. Configuration=v5/2[402]vi;3/,. Highly-deformed bands
#3 and #4 are signature partners.

Adopted Levels, Gammas (continued)

Ei(level) ~ J7 B, I+ E;
213.16  2* 213.16 12 100 0.0
610.85 4% 39772 100 213.16
82354 (2*) 61043 100 14 213.16

823.5 3 93 14 0.0

1021.6 4+ 411 610.85

1117.65  (3%)  294.14 147 82354

904.5 2 100 14 213.16

113281 6+ 521.945 100 610.85

1388.0  (4%)  564.53 100 823.54

16334 (6%) 501 1132.81

612 1021.6
1023 610.85
171224 8+ 579416 100 1132.81
1884.1  (57) 751 1132.81
1274 610.85
2179.1  (8%) 547 1633.4
10454 1132.81
2256  (T7) 3415 466  1884.1
513 893 171224
592 1633.4
1093.5 1009  1132.81
2311.7 10" 599.38 7 100 1712.24
23456  (67) 462 1884.1
1213 1132.81
26912 (97) 3784 2311.7
465.67 11 1003  2225.6
979 1712.24
26980  (87) 353 388 23456
472 2225.6
986 100 15 1712.24

2850.1  (10%) 671 2179.1

20480  (12%) 636318 100 2311.7

2061.1  (97)  269.8 2691.2

735.9 2225.6
1249.2 1712.24
3109.6  (107) 412 1004 2698.0
418 2691.2
798 2311.7

132Nd Levels (continued)

97)
(77)
8+

(87)
97)
10*

)/(132Nd)
Mult. @ o& Comments
E2 0.16 I  a(K)= 0.1206; a(L)= 0.0315; a(M)=0.00696;
a(N+..)=0.00188
B(E2)(W.u.)=209 22
E2 0.0225  a(K)=0.01835; a(L)=0.00329; a(M)=0.00071;
a(N+..)=0.00019
B(E2)(W.u.)=183 7
E2 B(E2)(W.u.)=230 2/
E2 B(E2)(W.u.)=210 30
Q
D
D
E2 B(E2)(W.u.)>92
Q
D Mult.: AJ=0 transition.
Q
D
Q

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

y(132Nd) (continued)

Ei(level) 7 E, L¥ E; i Mult. @
32562 (117) 56494 100 26912 (97) Q
3288.1  (124) 340 2948.0 (12%)

438 2850.1 (10%)

977 2311.7 10*
34976 (117) 2415 3256.2 (117)

537 2961.1 (97)

805.8 26912 (97)
3633.8  (14%) 685.819 100 2948.0 (12%)
3659.3  12° 403 3256.2 (117)

550 100 6 3109.6 (107)
38483 (14%) 214 3633.8 (14%)

560.5 3288.1 (12%)

900.5 2948.0 (12+)
39072 (137) 651 100 32562 (117)  Q
41642  (137) 257 3907.2 (137)

666.5 3497.6 (117)

907.9 3256.2 (117)
43043 (147) 397 3907.2 (137)

645 100 6 3659.3 12- Q
43734 (16%) 73943 100 3633.8 (14Y) Q
4380.6  (16%) 747 3633.8 (14%)
45777  (16%) 204 43734 (16%)

729.5 3848.3 (14%)

944 3633.8 (14%)
4620.1  (157) 713 100 39072 (137) Q
49062 (157) 286.2 4620.1 (157)

742 41642 (137)
49963  (167) 692 100 4304.3 (147)
51852 (18%) 812 100 43734 (16%) Q
5368.1  (177) 748 100 4620.1 (157)
54312 (18%) 246 5185.2 (18%)

853.5 45777 (16%)
56702 (177) 764 4906.2 (157)
57333 (187) 737 4996.3 (167)
6068.2  (207) 883 100 51852 (18Y) Q
6161.7  (18*) 1788 43734 (16%)
6165.1  (197) 797 100 5368.1 (177)
62214 (17,18) 1848 43734 (16%)
6336.5  (18%) 1956 4380.6 (16%)
63792 20" 311 6068.2 (20%)

948 54312 (18%)
64342 (197) 764 5670.2 (177)
6556.3  (207) 823 100 57333 (187)  Q
6991.1  (20%) 829 036" 15 6161.7 (18%)

1806 5185.2 (18%)
7012.8  (22%) 944.5 100 6068.2 (20%)
70153 (1920) 794 6221.4 (17,18)

1830 5185.2 (18%)
7052.6  (217) 887.5 6165.1 (197)
7069.3  (207) 733 6336.5 (18%)

1884 5185.2 (18%)
72312 (217) 797 1.00% 14 64342 (197)
74127 (22%) 10335 6379.2 20"
74352 (2021) 420 7015.3 (19,20)

848 6587.2 (18,19)

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

y(132Nd) (continued)

Ei(level) 7 E, L# E; i Mult. @
74873 (227) 931 100 6556.3 (207)
78472 (22%) 778 7069.3 (20%)
856 6991.1 (20%)
1779 6068.2 (20%)
7876.5 (2122) 4419 74352 (20,21)
861 7015.3 (19,20)
80150 (24*) 1002 100 7012.8 (22*)  Q
8045.1  (237) 992.5 7052.6 (217)
80802  (237) 849 096" 14 72312 (217)
8332.8  (2223) 4564 7876.5 (21,22)
898 74352 (20,21)
1320¢ 7012.8 (22+)
85263 (247) 1039 7487.3 (227)
8526.7 (24%) 1114 74127 (22%)
8§723.6 24+ 876.5 079" 16 78472 (22%)
1711 7012.8 (22+%)
8805.6 (2324) 473 8332.8 (22.23)
929 7876.5 (21,22)
89812  (257) 901 1.0s% 14 80802 (237)
9077.2  (26%) 1062 100 80150 (24) Q
91456 (25°)  1100.5 8045.1 (237)
9290.8  (24,25) 958 8332.8 (22,23)
96633 (267) 1137 8526.3 (247)
9667.4  (26%) 944 0.86" 15 8723.6 24+
9718.7 (26%) 1192 8526.7 (24%)
9797.6  (2526) 992 8805.6 (23,24)
99477 (277) 966.5  0.81% 12 8981.2 (257)
10207.4  (28%) 1130 100 9077.2 (26")
103228 (2627) 1032 9290.8 (24,25)
10340.6  (277) 1195 9145.6 (257)
10675.7 (28%)  1008.5 086" 13 9667.4 (26)
10862.6  (27,28) 1065 9797.6 (25,26)
10892.3  (287) 1229 9663.3 (267)
109822  (297) 10345  0.84% 11 99477 (277)
10982.7  (28%) 1264 9718.7 (26%)
11410.7  (307) 1203 100 10207.4 (28+)
114188  (28,29) 1096 10322.8 (26,27)
11598.6  (297) 1258 10340.6 (277)
117460  (307) 10705  0.34% 12 106757 (28%)
11995.6  (29,30) 1133 10862.6 (27,28)
120912  (317) 1109 0.86" 9 109822 (297)
122113 (307) 1319 10892.3 (287)
12309.7  (30%) 1327 10982.7 (28%)
12581.8  (30,31) 1163 11418.8 (28,29)
126929  (32%) 1282 11410.7 (30%)
128828  (32%) 1137 030" 10 11746.0 (30)
131957 (31,32) 1200 11995.6 (29,30)
132792 (337) 1188 0.56" 9 120912 (317)
13811.8  (32,33) 1230 12581.8 (30,31)
14051.1  (34%) 1358 12692.9 (32%)
14093.6  (34%) 1211 0.22% 171 12882.8 (32%)
144637  (3334) 1268 13195.7 (31,32)

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

y(132Nd) (continued)

Ei(level) 7 E, ' L+ E/ i
145487 (357)  1269.5 0.38% 10 132792 (33)
15110.8  (34.35) 1299 13811.8 (32.33)
153644 (361 1271 0.08% 8 140936 (34%)

1313 14051.1 (34%)
15507.1  (36*) 1456 14051.1 (34%)
15798.7  (35.36) 1335 14463.7 (33.34)
159053  (377) 13565 033" 10 145487 (357)
16479.8  (36,37) 1369 15110.8 (34,35)
167204 (38%) 1356 15364.4 (36")
170411 (38%) 1534 15507.1 (36%)
172017  (37,38) 1403 15798.7 (35.36)
173503 (397) 1445 016" 11 159053 (377)
17922.8  (3839) 1443 16479.8 (36,37)
181554 (40) 1435 16720.4 (38%)
18654.1  (40") 1613 17041.1 (38%)
18675.7  (39.40) 1474 17201.7 (37,38)
18887.8  (417) 15375 021 11 173503 (397)
19440.8  (40,41) 1518 17922.8 (38.39)
19674.4  (42%) 1519 18155.4 (40%)
202237 (4142) 1548 18675.7 (39.40)
203542 42%) 1700 18654.1 (40%)
205218 (437) 1634 0.14% 11 18887.8 (417)
210439 (4243) 1603 19440.8 (40,41)
218467  (43.44) 1623 20223.7 (41,42)

T From average of all available data. Ey’s from 9>Mo(**Ti,a2py) (1988Wa01) have not been used in averaging since these seem
to be systematically lower by 0.5-1 keV as compared to values from other studies. The Ey’s from 1988Wa01 for other nuclides
134Nd and '3°Pm also seem systematically lower by 0.5-1 keV.

¥ Relative photon branching ratios. For high-spin data, the values are available mostly from 2Mo(**Ti,a2py) (1988Wa01). For
highly-deformed (or SD) bands, values are relative gamma-ray intensities, normalized to ~1 for the most intense transition in the

cascade.
# Relative intensity within the band from '®Pd(**Cl,ap3ny) (1996J013).
@ From yy(8)(DCO); RUL applied when lifetimes are known. The mult=Q corresponds to AJ=2 and mult=D or D+Q to to AJ=1
(in a few cases to AJ=0) transitions, as deduced from yy(6)(DCO) results.
& 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?1988Wa01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wa01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Wa01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Jo13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Intensities: Relative photon branching from each level

Adopted Levels, Gammas

Level Scheme

&
(43,44) S 21846.7
&
(42,43) ¥ . 21043.9
’\‘?Q
“3) ¥ S 20521.8
@27 ¥ 20354.2
@1,42) 202237
)
(42+) v s 19674.4
(40,41) v 9 19440.8
2
1) T8 18887.8
(39,40) ] < 18675.7
40™) 18654.1
\e)
&
(40") s 18155.4
(38,39) N R 17922.8
Q\,
5
(397) a $ 17350.3
(37,38) 17201.7
T
(38+) s 17041.1
(38%) Y e 16720.4
(3637) V8 16479.8
“
&
(7)) v & 15905.3
(35,36) . 15798.7
+ \"b >
(36") & 15507.1
(36 153644
(34,35) 15110.8
(357) 14548.7
(33,34) 14463.7
(G4) 14093.6
(34%) S 14051.1
(32,33) T8 13811.8
&
(33) RO 132792
(31,32) o 13195.7
(329 N 12882.8
(329) > 12692.9
(30,31) & 12581.8
(30) ~ 12309.7
G1) 12091.2
(29,30) 11995.6
(305 11746.0
(2829) 11418.8
(307) 11410.7
(28") 10982.7
0" 0.0, 9458
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132 132
60 Nd72'8 From ENSDF 60 Nd72'8
Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
,,,,,, » Y Decay (Uncertain)
2 &
(30) NP 122113
G17) S 8 12091.2
(29,30) >~ 11995.6
°
&
(30) > 11746.0
_ 3 N
297) Mo S 11598.6
(28,29) $ § 11418.8
(30*) 11410.7
K3
§
(289) ~ & 10982.7
(297) o—g 10982.2
28) Sj@' 10892.3
(27.28) K 10862.6
(281) N 10675.7
\o‘\"
7)) ~& S 10340.6
(26.27) S 10322.8
(28%) RN 10207.4
&
&
1) Yo s 9947.7
(25.26) RIS 9797.6
(26%) =4 9718.7
(26%) ~ 9667.4
(267) 9663.3
& S
& S
(24,25) I 9290.8
1)
(257) < sii & 9145.6
(26%) S 9077.2
(257) Q 8981.2
S o

(23.24) O Qe 8805.6
24+ S 8723.6
(@4%) ~ & 8526.7
(247) 8526.3

ST o
(22.23) N 8332.8

T T 0’0 \Q\

| | -
23°) L T 8080.2
(237) ! ! S 8045.1
(24%) i i S 8015.0
(1.22) —— x 7876.5
(22%) X { 78472

! |
227) | ! 7487.3
(20,21 i v 7435.2
(22%) ; 7412.7
217) | 7231.2
@217) ! 7052.6
(19,20) ! 7015.3
(22%) v 7012.8
0r 00, o458
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From ENSDF
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Q o o
(22) NIEIES 78472
22) 7487.3
(20,21) 7435.2
227 74127
(217) T o N 7231.2
(20%) SN & o 7069.3
1) SR e 7052.6
(19,20) TES 7015.3
22%) 7012.8
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¥
(197) N 6434.2
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o 8
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s
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(157) 4906.2
(157) 4620.1
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From ENSDF
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

» Y Decay (Uncertain)

(157) 4906.2
(157) 4620.1
(67) 4571.1
) 4380.6
(16h) 4373.4
(147) 4304.3
(137) 4164.2
(137) 3907.2
(14h) S 3848.3
(o9
B
12- & 3659.3
(14h) 3633.8
PN N
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N
N
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n $ $
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_ & K
TREL 2698.0
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|
|
|
|
|
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0r 00, 9458
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Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level

,,,,,, » Y Decay (Uncertain)
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Adopted Levels, Gammas

Band(F): Highly-deformed

Band(A): g.s. band (or SD-1) band #1
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vy 14051.1
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948 as") * 5733.3 797 a7’ * 5670.2
(18") 5431.2 i a7-) 5368.1
_ 44444444*4444‘4‘4‘* 764
854 (167) * 4996.3 g 157) 4906.2
a6") 92 as”) * 4620.1
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From ENSDF
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Adopted Levels, Gammas (continued)

Band(h): Highly-deformed
(or SD-4) band #4

Band(H): Highly-deformed (43,44) 21846.7
(or SD-3) band #3
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( ) 21043.9 123
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a3 (37,38) ¢ 172017
"
(87) ¢ 167204 637
(36,37) ¢ 164798 1403
1356
oo (35,36) | 15798.7
(36™) 15364.4
(3435 | 151108 1335
1271
33,34 .
9o ( )y 144637
(341) 14093.6
(32,33) ¢ 138118 1268
1211
31,32
X B3 (L,32) ¢ 131957
(32%) 12882.8
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