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150Nd("Lidny)  1997Ba58,1994Pe03,2000Sm09

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 170, 1 (2020) 16-Aug-2020

The level scheme of 1997BaS8 is the same as that of 1994Pe03, except for the addition of a few high-energy levels. The data of
1997Ba58 are more complete so it is adopted here; however, they do not give explicitly the y-ray placements which results in
alternative placements being noted in several cases. The results of 2000Sm09 adds a band based on a (19/27) isomer and a few

higher-spin levels.

1994Pe03: E=40 MeV; 16 Compton-suppressed Ge detectors; measured Ey, Iy, yy coin.

1997Ba58: E ~ 36 MeV, 6 Compton-suppressed Ge detectors; measured Ey, Iy, yy coin. and DCO ratios.

1998Ch03: E=36 MeV, and 14 element BGO multiplicity filter; measured yy(t); report level Ty.

2000Sm09: E=35 MeV for pulsed beam, 8 Compton-suppressed Ge detectors, an electron spectrometer, and 6 barium fluoride
detectors for timing; measured Ey and y(t).

I33Eu Levels

E(level)T yrk T Comments
009  s5p*
83.4@ 5 7p+
974&% 5 52
103396  3/2*
151.4% 5 7/~
17274 7 52+
1932@ 5 9p*
235.1% 5 9
26954 6 7/2*
215% 5  112-
32479 5 112*
395846 9+
4775% 5 13-
48089 5 132+
537396 11/2*
588.8% 6 1572~
65479 6 15/2*
715446 13/2*
8247% 6 1727
851396 172*
890.64 6  15/2*
954.0% 6 192~
106129 6 1912+
1113546 172+
12621% 6 212~
129359 6 212+
1313846 1972+
1404.3% 7 232"
153439 7 23+
157459 7 212*
1770.6"2 6 192~ 475ns 10 T} 5: From 2000Sm09.
1771.6% 7 2572~
1795.84 7 232+
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10Nd("Lidny)  1997Ba58,1994Pe03,2000Sm09 (continued)

I53Eu Levels (continued)

E(level)T i Ty Comments

179769 7 2512+
19253% 8 272"
1970.7%0 7 212~

2065.09 8 272*
208234 8 252+

2181.9%0 7 232~
23372% 8 29/2-
235482 8 292+
2401.2%0 7 257~
2500.4% 8 312"
2626.5" 8 272"

264569 8 312*
2723.44 10 292+

2858.6" 8 292~
29295% 9 332"
2956.7€@ 9 332+
3100.9% 70 352~  8.6ns13 Tys: From 1998ChO3.
326699 10 352+
3445 07& 372~
3593.5%@ 37+

3665.2%& 39/~
37359 13 39/2~ J7: In 1997Ba58 assigned as 39/2,5/2[532], but in 2000Sm09 this state is assigned to level
at 3667.

3917.89 13 392+
3978.7%& 410~
4233.8%& 430
4251.3%@ 40+

4426.2 17 (43/27) J7: In 1997Ba58 assigned as 43/2,5/2[532], but in 2000Sm09 this state is assigned to level
at 4235.

4583.6"@  43p*

4508 #& 452~

4928 #@ 452+

T From least-squares fit to y energies.

¥ Authors’ assignments; 1997Ba58 and 1994Pe03 agree throughout.
# Reported by 2000Sm09.

@ Band(A): 5/2[413].

& Band(B): 5/2[532].

¢ Band(C): 3/2[411].

b Band(D): band based on (19/27) isomer.
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ONd("Lidny)  1997Ba58,1994Pe03,2000Sm09 (continued)

y(Eu)

Unplaced y’s are from 1997BaS8.
Possible errors in the placements of y rays related to the 235-, 588-, and 1113-keV levels are suggested by the fact that each has
more Y intensity into it, by a factor of ~ 2, than out of it, and this will not change if internal conversion is taken into account.

E, L¥ Ei(level)  J7 Ef Mult.# Comments

53.68 1407 151.4 72 97.4 5/2 Rpco=1.27 7 (1997Ba58).

69 172.7 5/2* 103.3 3/2* E,: v is shown in 1997Ba58 decay scheme, but no y data

in table; vy is reported by 1994Pe(3.

83.17 1314 83.4 7/2* 0.0 5/2*

8337 214 235.1 9/2~ 1514 7/2~

86.07 1133 321.5 112~ 235.1 9/2~

89.6 7 923 324.7 11/2% 235.1 9/2~ Rpco=1.30 7 (1997Ba58).

96.6 7 20.2 10 269.5 7/2* 172.7 5/2*

9717 1453 97.4 512~ 0.0 5/2*

102.6 7 1.6 2 954.0 19/2~ 851.3 17/2*
103.2 7 23.1 18 103.3 32+ 0.0 5/2*

108.3 7 448 588.8 15/2~ 480.8 13/2%
109.3 7 28 6 193.2 92+ 83.4 72

110. 1404.3 23/2-  1293.5 21/2* E,: v is shown in scheme of 1997Ba58. Possible tabulated

v’s of 109.3 and 111.3 keV are placed from 193 and 588
levels, so this placement requires a second placement of
one of these y's.
11137 28.16 588.8 15/2~ 4775 13/2 & Rpco=1.04 9 (1997Ba58).
126.4 7 528 395.8 9/2* 269.5 7/2*
*126.57 1207

127.4@ 1925.3 27/2=  1797.6 25/2*
128.5 7 39816 3215 112~ 193.2 9/2*
12957 20.8 8 954.0 19/27 824.7 17/2~
131.6 7 >83 324.7 11/2* 193.2 9/2* E,: Data of 1997Ba58 would allow either this y or 129.5
to be placed here; but value of 132.1 4 in 2002Sm09
supports this assignment.
*13207 <54

13757 5420 2351 9/2~ 97.4 5/27

14157 124 8 537.3 11/2* 395.8 9/2*

142.0 7 315 1404.3 23/27  1262.1 21/2= D Rpco=1.64 12 (1997Ba58).
1454@ 3100.9 35/2=  2956.7 33/2*

146.5 7 0.6 1 2500.4 31/27  2354.8 29/2*

151.4 151.4 727 0.0 5/2* L,: Iy(151.4+151.6)=179 3.
151.6 235.1 9/2~ 83.4 7/2* L: Iy(151.4+151.6)=179 3.
152.7@ 471.5 13/2~ 3247 11/2F

154.1 7 124 15 1925.3 27/2=  1770.6 19/2~

15576 103 3 4717.5 13/2~ 321.5 11727

156.8 6 17.5 4 480.8 13/2* 3247 11/2F & Rpco=0.7 1 (1997Ba58).
159.6 6 14 3 480.8 13/2* 3215 1127 D Rpco=1.7 (1997Ba58).

162.9 6 121 2500.4 3127 2337.2 29/27
166.3 6 659 17  269.5 7/2* 103.3 3/2*

170.06 219 3 321.5 11/2~ 151.4 7/2 Q Rpco=0.93 9 (1997Ba58).

170.2 6 543 824.7 17/27 654.7 15/2 (D) Rpco=1.5 4 (1997Ba58).

170.9¢ 3100.9 35/27  2929.5 33/2°

172.4@ 269.5 7/2* 97.4 5/27

174.7 6 41 4 654.7 15/2* 480.8 13/2* E,: Data of 1997Ba58 would allow either this y or 170.2

Continued on next page (footnotes at end of table)
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10Nd("Lidny)  1997Ba58,1994Pe03,2000Sm09 (continued)

7(153Eu) (continued)

Eﬂ Iyi E;(level) I Ef J;E Mult.# Comments

to be placed here; but value of 174.0 4 in 2002Sm09
supports this assignment.
Rpco=1.5 4 (1997Ba58).

175.6 6 543 890.6 15/2* 715.4 13/2% E,: Data of 1997Ba58 would allow either this y or 174.7
to be placed here.
176.7 6 334 654.7 15/2* 4775 13/2= (D) E,: Data of 1997Ba58 would allow either this y or 177.7
to be placed here.
*177.7 6 935
1782 6 15415 7154 13/2* 537.3 11/2*
193.7 6 81.1 20 193.2 9/2* 0.0 5/2* Q Rpco=0.96 3 (1997Ba58).
196.4 6 8.8 8 851.3 17/2* 654.7 15/2*
200.0 6 22 4 1313.8 19/2%  1113.5 17/2* E,: Data of 1997Ba58 would allow either this y or 200.9
to be placed here.
Rpco=1.80 9 (1997Ba58).
200.14 4 1970.7 21/2=  1770.6 19/2~
200.9 6 234 1262.1 21/2=  1061.2 19/2* E,: Data of 1997Ba58 would allow either this y or 200.0
to be placed here.
209.6 7 6.011 1061.2 19/2* 851.3 17/2* & Rpco=1.17 7 (1997Ba58).
211.29 4 2181.9 23/2=  1970.7 21/2~
219.39 4 2401.2 25/2=  2181.9 23/2~
222.2@ 1795.8 23/2%  1574.5 21/2*
*222.3 L 1y(222.3+222.4+222.5)=11 4.
*222.4 I: 1y(222.34222.44222.5)=11 4.
222.5 1113.5 17/2* 890.6 15/2* L 1y(222.3+222.4+222.5)=11 4.

E,: Data of 1997Ba58 would allow either this y or one of
222.3, 222.4, or 223.2 keV to be placed here.

2232 6 13 4 395.8 92+ 172.7 5/2* E,: Data of 1997Ba58 would allow either this y or one of
222.3, 222.4, or 222.5 keV to be placed here.

22529 4 2626.5 27/27 2401.2 25/27

232.0% 4 2858.6 29/27 26265 27/27

23236 3518 12935 2172 1061.2 19/2* & Rpco=0.71 5 (1997Ba58).
2358 6 71.0 23 824.7 17/2~ 588.8 15/2~ Rpco=1.25 5 (1997Ba58).
236.8 6 893 1061.2 19/2* 824.7 17/2~

237.3@ 1771.6 25/27  1534.3 23/2*

241.3@ 1534.3 23/2*  1293.5 21/2*

2414 6 177 5 324.7 11/2* 83.4 7/2F Rpco=0.90 3 (1997Ba58).
2423 6 101 4 477.5 13/27 235.1 9/27 Q Rpco=0.94 7 (1997Ba5s8).
2445 6 583 395.8 9/2* 151.4 7/2~

261.6 7 7413 15745 212 1313.8 19/2*

263.20 7 1001 8513 172+ 588.8 1572-

203207 10P 1 17976 2527 15343 23)2¢
267.57 84.17 588.8 152~ 3215 1127 Q E,: Data of 1997Ba58 would allow either this y or 267.7
to be placed here.
Rpco=0.90 8 (1997Ba58).
267.77 14.8 7 537.3 11/2* 269.5 7/2* E,: Data of 1997Ba58 would allow either this y or 267.5
to be placed here.

267.8@ 2065.0 27/2%  1797.6 25/2F

271.77 9516 2337.2 29/2=  2065.0 27/2*

27197 224 1534.3 23/2%  1262.1 21/2= D Rpco=2.08 12 (1997Ba58).

284.1@ 2929.5 33/27  2645.6 31/2F

287.6 7 100 480.8 13/2* 193.2 9,2+ Q Rpco=1.02 3 (1997Ba58).

287.6 7 2082.3 25/2%  1795.8 23/2* I,: Value is 100 (1997Ba58), but primarily from 481-keV
level.

290.8 7 136 2354.8 29/2%  2065.0 27/2F

Continued on next page (footnotes at end of table)
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10Nd("Lidny)  1997Ba58,1994Pe03,2000Sm09 (continued)

7(153Eu) (continued)

Eﬂ Iyi E;(level) I Ef J;E Mult.# Comments

291.09 2645.6 3172 2354.8 29/2*
29327 10 3 2065.0 2772 1771.6 25/2~
30237 11.6 12 537.3 11/2* 235.1 9/27

308.7€ 2645.6 31/2%  2337.2 29/2°

309.2 7 383 1262.1 212~ 954.0 19/2~

309.6 7 041 3266.9 35/2%  2956.7 33/2* E,: Data of 1997Ba58 would allow either this y or 310.8
to be placed here.

3108 7 042 2956.7 33/2%  2645.6 31/2* E,: Data of 1997Ba58 would allow either this y or 309.6
to be placed here.

31997 113 715.4 13/2* 395.8 9/2*

32957 96 3 654.7 15/2* 3247 1127 Q Rpco=0.98 4 (1997Bas8).

338.2@ 3266.9 35/2*  2929.5 33/2°

339.07 18 3 1293.5 21/2* 954.0 19/2= (D) Rpco=1.8 5 (1997Bas58).

34747 90.1 18 824.7 17/2~ 4775 13)27  Q Rpco=0.92 10 (1997Ba58).

35327 11.7 3 890.6 15/2* 537.3 11/2*

36497 1513 954.0 19/2~ 588.8 15127 Q Rpco=1.0 4 (1997Ba58).

36727 7.04 1771.6 25/2= 14043 23/2= D Rpco=1.54 12 (1997Ba58).

3703 7 836 851.3 17/2* 480.8 132* Q Rpco=0.99 5 (1997Bas8).

39330 7 3.60 1 715.4 13/2* 3215 112 D Rpco=2.1 7 (1997Ba58).

393.30 7 3601 1797.6 25/2%  1404.3 23/2= (D) Rpco=2.1 7 (1997Ba58).

39757 744 1113.5 17/2* 715.4 13/2*

406.4 7 48 3 1061.2 19/2* 654.7 152 Q Rpco=0.99 6 (1997Ba58).

411.3% 4 2181.9 23/2=  1770.6 19/2~

4123 7 30 9 2337.2 29/27  1925.3 27/2~ & Rpco=0.77 8 (1997Bas8).

413.1 7 113 890.6 15/2* 4775 13/27

42377 18 3 1313.8 19/2* 890.6 15/2*

429307 49b2 23548  292F 19253 272 D Rpco=1.82 2 (1997Ba58).

429307 49b2 20295 332~ 25004 312 D Rpco=1.82 2 (1997Ba58).

430.54 4 24012 252 1970.7 21/2-

436.87  61.012 12621  21/2~ 8247 172~ Q Rpco=1.02 10 (1997Ba58).

44217 4028 12935 212t 8513 172t Q Rpco=1.01 8 (1997Ba58).

444.59 4 2626.5  27/2~ 2181.9 232"

45027 74511 14043 232~ 9540 192 Q Rpco=1.0 7 (1997Bas8).

456.9 7 097 29567  332% 25004 312~ D Rpco=1.80 4 (1997Ba58).

457.6% 4 2858.6  29/2~ 24012 25/2°

460.4 7 13.6 16 15745 212t 1113.5 17/2%

47327 433 15343 232F  1061.2 192F Q Rpco=1.03 9 (1997Ba58).

“476.0 7 2.83

477.0% 4 1770.6 1972~ 1293.5 21/2* L: Iy(477)/Ty(709)1y(919) = 14 4/ 73 /19 5
(2000Sm09).

481.9 8 11814 17958  23/2* 1313.8 19/2*

489.7 7 104 73 1313.8 192+ 8247 17/2-

504.1 8 223 1797.6 252 1293.5 212° Q Rpco=0.96 8 (1997Ba58).

507.2 8 1471 20823  252% 15745 212*

509.6 8 545 1771.6 252 1262.1 212~ Q Rpco=1.07 10 (1997Ba58).

515.59 34450  37/2  2929.5 332"

520.8 8 62725 19253  27/2- 14043 232~ Q Rpco=1.01 8 (1997Ba58).

524.8@ 1113.5  172F  588.8 152~

5309 8 23321 20650 272 15343 232 Q Rpco=0.98 8 (1997Ba58).

533.74 3978.7  41/2  3445.0 372"

534.8 9 9514 17958  23/2% 1262.1 21/2-

556.9 8 1054 23548  29/2* 1797.6 252 Q Rpco=1.08 12 (1997Bas8).

564.39 36652 39/2~  3100.9 352"

Continued on next page (footnotes at end of table)
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10Nd("Lidny)  1997Ba58,1994Pe03,2000Sm09 (continued)
y('33Eu) (continued)
E),T Iyi E;(level) 7 Ef ) Mult.# Comments
i f
565.6 8 399 2337.2 29/2~ 1771.6 25/2~
568.64 4233.8 43/2~ 3665.2 39/2
5749 8 23.0 24  2500.4 31/27 1925.3 27/2= Q Rpco=0.96 6 (1997Ba5s8).
580.2 8 9510 2645.6 31/2* 2065.0 27/2*  Q Rpco=0.99 9 (1997Ba58).
592.19 11.3 34 2929.5 33/27 2337.2 29/2~
600.1 9 113 3100.9 35/2~ 2500.4 31/2~ Rpco=1.02 11 (1997Ba58).
601.2 9 5918 2956.7 33/2* 2354.8 292 Q Rpco=0.91 9 (1997Ba58).
619.64 4598. 45/2~ 3978.7 41/2
619.8 9 6.7 17 15745 21/2* 954.0 19/2~
621.6 9 345 3266.9 35/2* 2645.6 312* Q Rpco=0.95 2 (1997Ba58).
635.0 9 334 3735.9 39/2™ 31009 35127 Q Rpco=0.99 12 (1997Ba58).
636.84 3593.5 37/2* 2956.7 33/2*
641.3 9 1.11 2723.4 29/2* 2082.3 25/2*
650.9 9 091 3917.8 39/2* 3266.9 35/2*
657.8¢ 4251.3 41/2* 3593.5 37/2*
665.84 4583.6 43/2* 3917.8 39/2*
676.74 4928. 45/2* 4251.3 412*
677. 2082.3 25/2* 1404.3 23/27 E,: v is in scheme of 1997Ba58, but no data in vy table.
690.3 10 142 4426.2 (43/27) 37359 39/2~
709.4% 4 1770.6 19/27 1061.2 19/2*
797.9 27234 29/2% 1925.3 272~ E,: In 1997Ba58 scheme, but not in 7y table.
919.44 4 1770.6 19/27 851.3 172* El a(K)exp=0.00098 24

T From 1997Ba58, unless otherwise noted. Comments in
uncertainties are not given explicitly.

¥ From 1997Ba58; see 1994Pe03 for some intensity ratios.

# 1997Ba58 reports DCO ratios and give suggested DCO ranges for stretched dipole and stretched quadrupole transitions, but do
not give any multipolarity assignments explicitly. The evaluator has included such assignments and noted when they are in
conflict with the J™ assignments.

@ Reported in 1994Pe03, but not in 1997Ba58 scheme.

& The DCO ratio (1997Ba58) implies stretched Q transition which is not consistent with AJ=1 from J™'s.

¢ Reported by 2000Sm09.

b Multiply placed with undivided intensity.

* v ray not placed in level scheme.

a(K)exp: From 2000Sm09.

1994Pe03 suggest their values were more precise, but their energies and
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From ENSDF
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63 Elgy=7

150Nd("Lidny)  1997Ba58,1994P¢03,2000Sm09

Level Scheme

Intensities: Relative I, EEE——
& Multiply placed: undivided intensity given _
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From ENSDF 133 Eug,-8

150Nd("Lidny)  1997Ba58,1994P¢03,2000Sm09

Level Scheme (continued) Legend
Intensities: Relative I, — L, < 2%xIj*
& Multiply placed: undivided intensity given — L, <10%xIy**
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150Nd("Lidny)  1997Ba58,1994P¢03,2000Sm09

Level Scheme (continued) Legend
Intensities: Relative I, — I, < 2%
& Multiply placed: undivided intensity given —> I, <10%xIy*

—> L, > 10%xIy*
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I50Nd("Lidny)  1997Ba58,1994P¢03,2000Sm09
Level Scheme (continued) Legend
Intensities: Relative I, — L,< 2%><I'y”wf
& Multiply placed: undivided intensity given — L, < 10%xI*
I, > 10%x I
v\.
~
S & W
S m oo
AT N %
(a)
152~ v 588.8
© % W
SN
NS
12+ Sy 537.3
SR
04\0\ i\b § )
© o % OF
$E »aa
13/2+ YN ey 480.8
13/2- 4715
F 0
“ vow
il ,\‘C'
9+ v 395.8
&=, 9
1T v & %
e IR
TS oS
112+ VS SES 324.7
11/2- 321.5
o\?‘ &
» "‘:o (\9
NG
- 8 269.5
‘*?" S
G
NS
91~ Toe 25.1
S
RO
&
o+ S 1932
50+ v e $ 1727
S
712~ N © 151.4
(,;?
%
R
Q ~
32+ RPN 103.3
5/2- > 97.4
Py ® 83.4
5/2+ 0.0
153
63 Elgg

10



153
63 Etgo-11

From ENSDF

153
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5ONd("Lidny)  1997Ba58,1994P¢03,2000Sm09
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