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B2CfSF decay  2014Wa53,2009Si21,1995Zh15

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 141, 1 (2017) 1-Feb-2017

Parent: 252Cf: E=0.0; J*=0"; T} /2=2.645 y 8; %SF decay="

B2CET, ,2: From Adopted Levels of 252Cf in ENSDF database.

2014Wa53 was compiled for the XUNDL database by S. Kumar (Delhi Univ.) and B. Singh (McMaster); 2009Si21 was compiled
by B. Karamy and B. Singh (McMaster).

2014Wa53 used 232Cf source ~62 uCi sandwiched between two Fe foils with a thickness of 10 mg/cm? and placed in the center
of Gammasphere array (at LBNL) consisting of 101 Compton-suppressed Ge detectors. A total of 5.7x10'! triple-y or higher-fold
coincident events were collected. Measured Ey, Iy, yyy and deduced levels, J, m, bands. Comparison with projected-shell model

calculations.
2009Si21 measured Ey, Iy, yy-coin and half-lives using the Gammasphere array (at ANL) of Anti-Compton Spectrometers.

Comparison with QRPM calculations.

Other studies measured yy coin, y-fission product coin, and Xy coin (1995Zh15,1970Wil6) and yy(t) with EUROGAM II Ge
detector array (1998Gal2). See also 1970ChYJ and 1970ChZH by same authors as 1970Wil6, 1974CI1ZX, and 1973TaZG.

The final level scheme is that of 2014Wa53 which includes that of 2009Si21, which includes that of 1995Zh15 (discussed by
1995ZhZV, 1997D020, and 1997Ha64 without adding to it).

Unless stated otherwise all data are from 2014Wa53.

158Sm Levels

E(level)T ik T2 Comments
0.0* o+
72.80" 10 2% Ty/2: > 2 ns given in 1970ChZH, but value not given in 1970Wil6 which is by the same
authors.

240307 15 (4%)
498.40% 17 (6")
842.4% 3 (8%)
1266.8% 4 (10%)

1279.70% 17 57) 74 ns 6 Tyjp: weighted average of 72 ns 6 (2014Wa53, quoted by them from their measurement

reported in: N.T. Brewer et al in “Fission and Properties of Neutron-rich Nuclei”, Sanibel
2012) and 83 ns /2 (2009Si21); Others: 115 ns (1995Zh15; this value also appears in table V
of 2009Si21 which seems a misprint); 1973TaZG report that the 167-keV y follows an
isomeric level with Ty = 164 ns (presumably the decay from this 5~ level was observed).

J7: assigned by 1995Zh15 and 1998Gal2 based on calculations and in analogy with 5~ level in
1565m at 1397 keV, and sustained by transitions to (4*) and (6%).

Dominant configuration=v5/2[642]®v5/2[523].

1322.3% 4 (57) J*: associated by 2014Wa53 with the predicted second (57)-based band and partially sustained
by the transition to (4%) (however the transition to (6) as in the case of first (57)-based
band was not identified).

Dominant configuration=r5/2[532]®n15/2[413].

139149 3 (67
1422.3¢ 5 )
1521.7% 3 (1)
1540.90 5 (77)
1670.19 4 (87)
1679.8% 6 8)
1765.8% 4 (12%)
1836.20 6 )
1836.9% 4 (97)
2012.84 7 (107)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Wi16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ga12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970ChYJ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970ChZH,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Wi16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974ClZX,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973TaZG,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995ZhZV,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Do20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ha64,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970ChZH,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Wi16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973TaZG,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Ga12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
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B2CESF decay  2014Wa53,2009Si21,1995Zh15 (continued)

158Sm Levels (continued)

Edeve)T 7% | Edeven™ 7 | Edeven® ¥ E(level)T i
202159 4 (107) | 23343% 5 (14%) | 26824% 7 (137) | 348929 10 (167)
220620 7 (117) | 2418998  (127) | 2934.49 9 (147) | 4098229 14 (18
22046% 5 (117) | 244389 7 (127) | 2967.37% 5 (16%)

 From least-squares fit to Ey data.

¥ Based on the rotational character, systematics, and theoretical calculations.
# Band(A): K™=0" yrast band.

@ Band(B): K"=(5") band based on 1279.7 level,a=0.

& Band(b): K*=(5") band based on 1279.7 level,a=1.

4 Band(C): K™=(57) band based on 1322.3 level,a=0.

b Band(c): K™=(5") band based on 1322.3 level,a=1.

7(158Sm)
E, L¥  Efevel) 7 E; i Comments
72.8 1 72.80 (2%) 0.0 0" E,: 2014Wa53 seem to take this value from 1995Zh15, figured like
intense in the level scheme drawing (Fig. 3 therein) and for which
the evaluator assume 0.1 keV uncertainty.

100.0 5 1.42 14223 67) 13223 (57)

111.7 3 808 13914 67) 1279.70 (57) L: 1.9.

118.6 3 203 15409 (7) 14223 (67)

130.3 3 493 1521.7 7)) 13914 (67) I: 1.3.

13895 071 1679.8 87) 15409 (77)

148.4 3 313 1670.1 &) 1521.7 (7))

1564 5 05171 1836.2 ) 1679.8 (87)

166.8 3 353 18369 ) 1670.1 (87)

167.5 1 100 5 240.30 (4% 72.80 (2%)

176.6 5 0.6 3 2012.8 (107) 1836.2 (97)

184.6 5 1.43 20215 (107) 18369 (97)

19345 041 22062 (117) 2012.8 (107)

203.1 5 <0.1 2224.6 (117) 2021.5 (107)

2127% 5 2418.9 (127) 2206.2 (117)

218.6 5 1.32 15409 77) 13223 (57)

242.0 3 282 1521.7 (7) 1279.70 (57)

25753 264 1679.8 &) 14223 (67)

258.1 1 76 5 498.40  (6%) 240.30 (4%) L,: 73.

278.7 3 414 1670.1 &) 13914 (67)

29535 1.62 1836.2 ) 15409 (77)

31523 394 18369 ) 1521.7 (77)

33305 1.32 20128 (107) 1679.8 (87)

344.0% 2 46 8424  (8%)  498.40 (6%)

35143 575 20215 (107) 1670.1 (87)

370.0 5 0.8 7 2206.2 (117) 1836.2 (97)

387.7 3 285 22246 (117) 18369 (9)

406.1 5 1.02 24189 (127) 2012.8 (107)

4223 5 1.82 24438 (127) 2021.5 (107)

424.4% 2 4% 1266.8  (107) 8424 (8%)
4578 5 <05 26824  (137) 22246 (117)
490.6 5 <05 29344  (147) 24438 (127)

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
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B2CESF decay  2014Wa53,2009Si21,1995Zh15 (continued)
7(158Sm) (continued)
Eﬂ I,,i E;(level) Iz Ef J;E Comments

499.0% 2 84" 17658  (12%) 1266.8 (10%)

554.8 5 34892 (167) 2934.4 (147)

568.5% 2 27" 23343 (14%) 17658 (12%)

609% | 4098.27  (187) 34892 (167)

633.09 2 2967.37  (167) 23343 (14%)

781.3 3 716 127970 (57) 49840 (6Y) 1,:58.

1039.4 1 182 127970 (57) 24030 (4%)  I,: 6.1

1082.0 3 608 13223  (57) 240.30 (4%)

T Uncertainty is stated by 2014Wa53 to be 0.1 keV for strong y rays and up to 0.5 keV for weak y rays. Evaluators (based on

compilers initial assignment) assign 0.1 keV for y rays with Iy>10, 0.3 keV for Iy=2-10 and 0.5 keV for Iy<2.

¥ Intensities relative to 167y measured by 2014Wa53. In comments: same, but measured by 1995Zh15 (or adopted when noted);

2009Si21 reported relative photon branching from each level.
# Energy from 2009Si21 and relative intensity from 1995Zh15.
@ Energy from 2009Si21.

& Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014Wa53,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Zh15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Si21,B
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2CESF decay  2014Wa53,2009Si21,1995Zh15 Legend

— L, < 2%xIy*
— L, <10%xIy*
Intensities: Relative I, > 1, > 10%x1j*
,,,,,, » Y Decay (Uncertain)

Level Scheme
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2Cf SF decay  2014Wa53,2009Si21,1995Zh15

Level Scheme (continued)

Intensities: Relative I,
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252Cf SF decay  2014Wa53,2009Si21,1995Zh15

Band(B): K*=(5") band
based on 1279.7 level,

a=0
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