138 138
J5Csgs-1 From ENSDF - Evaluated September 2017 55 Csgy-1

Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation Jun Chen NDS 146, 1 (2017) 30-Sep-2017

Q(B7)=5375 9; S(n)=4413 9; S(p)=7793 9; Q(a)=—1268 10  2017Wal0
S(2n)=12691 9, S(2p)=17920 17, Q(28+)=3632 10 (2017Wal0).

Additional information 1.
First identification of '38Xe nuclide by 1943Se02 (see 2012Ma48).

Other reactions:
137Cs(n,y): 2000NaZyY, 2000Wa38, 1998Ma97, 1993Sell, 1990Ha24.

138Ba(n,p): 2012La07, 2000ZhZV, 1997FiZZ, 1989Fal3.

138Cg Levels

Cross Reference (XREF) Flags

A '3Xep decay (14.14min) D  22Cf SF decay
B '3CsITdecay 291 min) E  '"3Ba(u,y)
C 248Cm SF decay
E(evehT 7 Tij XREF Comments
0.0 37 325min2 ABCDE  %B~ =100

u=+0.700 4 (1981Th06,2014StZ7Z)

Q=+0.112 17 (1981Th06,2016St14)

J7: spin from atomic beam (1967St22, 1978Sc27,1979B0o01); parity from no-allowed
feedings to 0%, 2% and 4™ levels in '3¥Ba, no y transitions from 17 levels above 2
MeV and also shell-model prediction.

Ty/2: unweighted average of 33.1 min 6 (1990Ha24), 33.41 min /8 (1972Eh02), 32.2
min / (1956Ba66), 32.1 min 2 (1956Bu01), 32.33 min /2 (1966Ar08), 32.2 min 2
(1969Ca03), 32.1 min 25 (1971Be35).

w: from 1981ThO6 using atomic beam laser spectroscopy. Others: +0.701 7 (1979Ek02,
atomic-beam magnetic resonance), +0.701 /4 (1979Bo01, Collinear Fast Beam Laser
Spectroscopy), +0.705 15 (1978Sc27, atomic beam laser spectroscopy), 0.48 10
(19675122, atomic-beam magnetic resonance).

Q: re-evaluated value in 2013StZZ based on +0.12 2 measured in 1981Th06 using
atomic beam laser spectroscopy. Others: +0.125 /8 (1979B0o01, Collinear Fast Beam
Laser Spectroscopy), +0.12 2 (1978Sc27, atomic beam laser spectroscopy).

Evaluated nuclear charge radius <r2>12-4.826 fm 5 (2013An02).

Configuration=rrg 3 ®vf7, (1979Ek02).

10.86 3 2 A J7: 10.85y M1 to 37, strong 2015.82y, 2252.26y, 2326.9y from 1*.

15.749 21 (1)~ A J™: 4.85y M1 to 27, strong 2321.90y, 2475.26 from 1*; spin=1 is expected from
shell-model predictions and systematics of neighboring nuclei.

79.9 3 6~ 291 min /0  BCD %D~ =19 3; %IT=81 3

pu=+1.713 9 (1981Th06,2014StZ7Z)

Q=-0.37 5 (1981Th06,2016St14)

J*: spin from atomic beam (1981Th06), 79.9y to 3~ requires Mult=M3.

Ty/2: weighted average of 2.92 min /7 (1978Au08) and 2.90 min /0 (1971Ca2l).

w: from 1981ThO6 using atomic beam laser spectroscopy.

Q: re-evaluated value in 2013StZZ based on —0.40 3 measured in 1981Th06 using
atomic beam laser spectroscopy.

%IT is the weighted average of 81.5 +25-30 (at 68.3% confidence level) from
1978Au08 and 75 8 from 1971Ca21, deduced from growth curves of 463y, 1436y,
and 1010y. Other: %IT=81.5 +50—140 from 1978 Au08 at 99.7% confidence level. The
1010y is not fed in 8~ decay of 2.9-min '38Cs, but follows the 8~ decay of the
138Cs ground state (1978Au08,1971Ca21).
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138

55Csg372 From ENSDF 38Csgy-2
Adopted Levels, Gammas (continued)
138Cg Levels (continued)
E(level)t b XREF Comments
Configuration=ng3 ,®vf7 predicted in 2007Li21, but ng] ,@nds,@vE7 in 2007RZ03.
25445 (1) D I 174.5y (M) to 6.
25840519 1°2° A J7: 258.411y E2 to 37, 242.56y M1,E2 to (1)~, strong 1768.26y, 2004.75y, 2079,17y from 1*.
335.38 8 A
403.68 15 A
412262 19 1° A J7: 401.36y M1 to 27, 412.8y to 37; log ft=6.9 from 0" in '33Xe B~ decay.
45032 5 0-,1- A J7: log ft=6.7 from 0* parent in '38Xe 8~ decay, 434.56y M1,E2 to (1)".
540.99 4 A
5559829 12 A J7: log ft=9.2 from 0* parent in '38Xe 8~ decay, 555.95y to 3~.
691.16 11 1=,27 A J™: log ft=9.0 from 0" parent, 691.5y to 3~.
912.48 4 (172 A J7: 912,51y to 37, 500.22y to 17, 1114.29y from 1*.
952.09 6 07,1) A J™: log ft=8.1 from 0" parent, 941.25y to 2~.
1109.59 5 07, A J™: log ft=8.6 from 0* parent, 1098.77y to 27, 1153.6y from 1.
11218 5 8 C J*: proposed in >*8Cm SF decay.
115739 6 A
1160.93 7 (1"2) A J7: 1160.96y to 37, 1145.44y to (1)~, 1102.24y from 1*.
1205.23 10 1727) A J™: log ft=8.0 from 0" parent, 1204.5y to 3~.
1206.2 5 &) C J*: proposed in 2*8Cm SF decay.
13124 5 87) C J7: proposed in 2*3Cm SF decay.
1372.14? 18 A
1411.3% 6 97) M  J*: 11569y (E2) to (77).
1488.88 11 A
1537.92 21 A
1559.57 13 A
1596.8% 5 (107) D  J*: 185.6y MI+E2 to (97).
1794.05 12 07,1 A J™: log ft=7.3 from 0" parent, 1783.4y to 27.
1832.8% 6 1) D J: 421.5y to (97), 236.0y to (107).
1917.5% 7 (127) D  J*: 847y Ml to (117).
2022.22 16 07,1) A J7: log ft=6.8 from 0F parent.
2026.73 5 1* A J™: log ft=4.7 from 0" parent.
2263.12 7 1* A J7: log ft=4.8 from 0F parent.
2337.65 7 1* A J™: log ft=5.1 from 0F parent.
2491.01 14 1* A J7: log ft=5.5 from 0F parent.
2508.43? 14 1% A J™: log ft=5.7 from 0" parent.
27319 8 D J7: proposed in 2*8Cm SF decay.
2813.0% 8 (11%) CD I proposed in 22Cm SF decay. (147) from 2*3Cm SF decay.
31583 10 C
3260.5% 10 (12%) D  J*: proposed in 22Cm SF decay. (157) from 2*3Cm SF decay.
3348.8% 10 (13%) C
4164.5% 11 (14 D  J*: proposed in 22Cm SF decay. (167) from 2*3Cm SF decay.
4258.6 11 C
4626.1% 12 (16%) C

 From a least-squares fit to y-ray energies, assuming AEy=0.5 keV if not given.
¥ Seq.(A): y sequence based on 6.
# Seq.(B): y sequence based on (117).
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138 138
55C8g373 From ENSDF 3BCsg5-3

Adopted Levels, Gammas (continued)

y(3cs)
E;(level) I E),i Iyi Ef T ’; Mult.# af Comments

10.86 2 10.85 5 100 00 37 M1 89.7 18 a(L)=71.5 14; aM)=14.7 3

a(N)=3.10 7; @(0)=0.428 9; a(P)=0.0207 4
15749 (1)~ 4855 100 10.86 2~ M1 202 7 a(M)=163 6

a(N)=34.3 12; (0)=4.74 17; a(P)=0.229 8
79.9 6” 79.9 3 100 00 37 M3 213 5 a(K)=119.4 25; a(L)=72.7 18; a(M)=16.9

5

a(N)=3.55 9; @(0)=0.444 11; a(P)=0.0127
3

B(M3)(W.u.)=0.097 +9-8

E,: from 138Cs IT decay.

Mult.: Ty/2=2.91 min requires Mult=M3 or
E3; M3 (a(K)=119, calculated using the
Brlcc program) would account for
observed K x-ray intensity in '38Cs IT
decay (1971Ca21) whereas E3
(a(K)=12.5) would not.

254.4 (77) 174.5 100 799 67 (Ml)@ 0.190 a(K)=0.1628 23; a(L)=0.0214 3;

a(M)=0.00439 7

a(N)=0.000928 13; a(0)=0.0001292 18;
a(P)=6.38x1070 9

E,: from 252Cf SF decay. Other: 175.5
from 2*2Cm SF decay.

258405 17,27 242565 11.1 2 15.749 (1)~ MI1,E2 0.082 5 a(K)=0.0684 18; a(L)=0.0112 25;

a(M)=0.0023 6

@(N)=0.00048 11; (0)=6.4x107> 12;
®(P)=2.46x107° 17

258.411 20 100 2 0.0 37 E2 0.0706 a(K)=0.0570 8; a(L)=0.01077 15;

a(M)=0.00226 4

@(N)=0.000467 7; ¢(0)=5.99x1077 9;
a(P)=1.89x107° 3

Additional information 2.

335.38 32533 228 10.86 2~
33528 9 100 9 00 37
403.68 68.3 2 335.38
403 00 37
412262 1~ 153.858 3 94520 258.405 17,27 MI1E2 0.34 8 a(K)=0.27 4; a(L)=0.06 3; «(M)=0.012 6

@(N)=0.0025 12; (0)=0.00031 13;
«(P)=9.16x107° 18
396.513 10 100.020  15.749 (1)~  MI,E2 0.0200 17  a(K)=0.0170 17; a(L)=0.00241 4;
@(M)=0.000496 10
@(N)=0.0001042 16; a(0)=1.42x107 4;
a(P)=6.3x10""7 10
401.36 5 34515 10.86 2 Ml 0.0210 ®(K)=0.0181 3; a(L)=0.00232 4;
®(M)=0.000474 7
@(N)=0.0001004 14; (0)=1.403x107 20;
a(P)=7.02x10"7 10

412.8 7 1.05 00 3
45032 07,1 434.56 4 100 15749 (1)~  MIL,E2 0.0156 16  &(K)=0.0133 16; a(L)=0.00185 6;
@(M)=0.000381 9
a(N)=8.00x1075 23; a(0)=1.09x107> 6;
@(P)=5.0x10""7 8
540.99 137.20 20 16 8 403.68
282.51 6 100 3 258.405 17,2-
530.07 7 59 3 10.86 2

Continued on next page (footnotes at end of table)
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138Csq,-4 From ENSDF 138Csg-4
Adopted Levels, Gammas (continued)
( 138Cs) (continued)
Ei(level) 7 B¢ L+ E; " Mult.# af Comments
540.99 540.8 6 53 00 3
555.98? 17,2° 555959 100 00 3°
691.16  17,2- 675.37 15 100 I8 15.749 (1)~
680.24 19 74 18 10.86 2-
691.5 4 43 18 00 3
91248 (17,2) 371445 1005 540.99
500.22 6 72325 412262 1
654.08 8 28.925 258405 17,2
896.87 12 26425 15.749 (1)~
912.51 7 654 00 3°
952.09  (0,1) 693.53 16 386 258.405 17,2°
93636 11 596 15.749 (1)~
941258 100 7 1086 2
1109.59  (07,1) 197 91248 (17,2
568.53 6 75 4 540.99
697.6 4 5423 412262 1°
7742115 16223  335.38
85130 17 173 258.405 17,27
1093.879 100 6 15.749 (1)~
1098.77 11 524 1086 2
1121.8 (87) 1041.9 100 799 6 E,: from 2*8Cm SF decay.
1157.39 746 412262 1-
114164 9 100 15749 (1)~
116093  (17,2) 619.7 5 17 10 540.99
902.3 3 33 10 258.405 17,2°
1145.44 18 100 14 15.749 (1)~
1160.96 18 74 10 00 3°
120523  (17,27) 75506 29 14 45032 07,1°
792.9 5 25 11 412262 1-
869 335.38
946.6320 714 258.405 17,27
1189.54 21 93 /4 15.749 (1)~
1194.94 20 100 14 10.86 2-
1204.5 4 39 14 00 3
12062 (8) 1126.3 100 799 6 E,: from 2*Cm SF decay.
1312.4 (87) 190.5 10020  1121.8 (8)
1058.1 277 2544 (77)
1232.5 337 799 6
1372.14? 816.06 18 100 I8 555.98? 17,2°
1356.6 4 70 22 15.749 (1)~
13619 6 48 22 10.86 2-
1411.3 97) 1156.9 100 2544 (77)  (EDQ  126x1073  «(K)=0.001084 16; a(L)=0.0001382 20;
(M)=2.82x107 4
@(N)=5.94x107° 9; (0)=8.25x1077 12;
@(P)=4.02x1078 6; a(IPF)=2.48x107° 4
E,: from 232Cf SF decay. Other: 1157.0
from 2*8Cm SF decay.
1488.88 1076.38 22 100 18 412262 1-
14732 3 79 14 15.749 (1)~
1537.92 586.0 4 30 11 952.09 (07,1)
996.8 3 100 25 540.99
1559.57 64725 21 13 91248 (17,2
1548.9 4 100 25 10.86 2-

Continued on next page (footnotes at end of table)
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138
55Csg3-5

From ENSDF

138
55Csg3-5

Adopted Levels, Gammas (continued)

7(138Cs) (continued)

Ei(level)  J7 E,¥ L¥ E; i Mult.# of Comments
1596.8  (107)  185.6 100 10 14113 (90 MI+E2@ 0193  a(K)=0.152 I5; a(L)=0.028 11;
@(M)=0.0059 23
a(N)=0.0012 5; a(0)=0.00016 5;
(P)=5.30x107¢ 12
E,.Iy: from 248Cm SF decay. Other:
Ey=185.5 from 2>2Cf SF decay.
284.5 19 4 13124 (87) E,.I,: from 2*8Cm SF decay.
390.6 214 12062 (87) E,.l,: from 2*8Cm SF decay.
179405 (07,1) 588.848 1008 120523 (17,27)
1381.4 3 56 13 412.262 1-
1783.4 6 3113 10.86 2~
18328 (117)  236.0 100 71 1596.8  (107) E,.I,: from 2*8Cm SF decay.
421.5 134 14113 (97) E,.I,: from 2*8Cm SF decay.
1917.5  (127) 84.7 100 12 18328 (117) M1@ 1.448  a(K)=1.240 18; a(L)=0.1656 24;
a(M)=0.0339 5
a(N)=0.00717 10; a(0)=0.000996 14;
a(P)=4.88x107> 7
E,.I,: from 248Cm SF decay. Other:
Ey=84.5 from 22Cf SF decay.
320.7 4824 15968  (107) E,: from 232Cf SF decay. Other: 321
from 2*8Cm SF decay.
I,: from 248Cm SF decay.
202222 (07,1)  534.06 5623  1488.88
1571.84 16 100 10 45032 07,17
2026.73 1% 537.76 13 0.70 10 1488.88
865.82 7 177 11 116093 (17,2)
869.35 6 37121 115739
917.13 6 55023 1109.59 (07,1)
1114.29 10 8.8 4 912.48 (17,2)
1614.57 18 14115 412262 1°
1768.26 13 100.0 21 258.405 17,2~
2015.82 14 733 15 10.86 2°
2263.12 1% 703.58 17 1.06 18 1559.57
1102.24 17 2.0024 116093 (17,2)
1153.6 5 0.6 3 1109.59 (07,1)
1311.07 24 1.6 3 952.09 (07,1)
1812.54 18 344 45032 07,1-
1850.86 13 26.6 9 412.262 1°
2004.75 14 100.0 24 258.405 17,2~
225226 14 42.7 13 10.86 2~
2337.65 1% 778.10 19 317 1559.57
799.6 6 1.17 1537.92
848.7 3 319 1488.88
12283 4 4415 110959 (07,1
1385.5 3 5211 952.09 (07,1)
1646.5 3 469 691.16 17,2~
1887.3 3 489 45032 07,17
192536 14 392 412.262 1-
2079.17 14 100 3 258.405 17,2~
2321.90 16 432 15.749 (1)~
2326.9 3 397 10.86 2~
2491.01 1% 953.1 5 94 1537.92
1578.1 5 16 6 912.48 (17,2)
1799.4 6 114 691.16 17,2~
20412 5 10 3 45032 07,17

Continued on next page (footnotes at end of table)
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138

138Csq,-6 From ENSDF 28Csg,-6
Adopted Levels, Gammas (continued)
( 138Cs) (continued)
Ei(level)  JT B¢ L¥ E; " Comments
2491.01  1* 247526 16 100 5 15.749 (1)~
2508.437 1* 2492.61 24 314 15.749 (1)~
2497.56 17 100 7 10.86 2~
2731.9 814.4 100 1917.5  (127) E,: from **Cm SF decay and 2>2Cf SF decay.
2813.0 (11*) 8955 100 1917.5  (127) E,: from 232Cf SF decay. Other: 895.4 from 2*Cm SF decay.
31583 426.4 100 27319 E,: from 2>2Cf SF decay.
3260.5 (12%) 4475 100 2813.0  (11%)  E,: from 252Cf SF decay. Other: 447.2 from 2*3Cm SF decay.
3348.8 (13*) 5358 100 2813.0 (117) E,: from 2>2Cf SF decay.
4164.5 (14%)  904.0 100 3260.5 (12%) E,: from 252Cf SF decay. Other: 903.8 from 2*5Cm SF decay.
4258.6 909.8 100 3348.8  (13") E,: from >2Cf SF decay.
4626.1 (16%)  461.6 100 4164.5  (14%) E,: from >2Cf SF decay.

T Additional information 3.
* From 138Xe B~ decay, unless otherwise noted.

# From ce data in '38Xe 8~ decay, unless otherwise noted.

@ From yy(6) and ce data in 2>Cf SF decay.
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138« 138«
55 CSg377 From ENSDF 38Csgy-7

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

$
©
+ S
(16%) ¥ 4626.1
Q
NI
SN
s o 4258.6
T &
(147) 4 o 4164.5
§
S
N
(131) NI 3348.8
¥ ¥
(12%) ¥ & 3260.5
ki 31583
s
¢ S
aro < \VL S 2813.0
© hb,b\,s%,\\,b 2731.9
é\ $ b& ﬁ'\mv %\\\Q $
o g " e S
L RS TG SN N TS 2508.43
1+ Q- DT e o m S T 2 W SR VS 2491.01
TISFETETFSE SIS e Ts
1+ NI NSIIINITRA qﬁg\fggfcﬁo;,\m)\\,\,é\f@ S — 2337.65
e VRHRNRRNRNINN «”’5\@—3%030,%»,&3«*&? 2263.12
) N O
SRR
S IL8ES
1+ VN NN © O @ 2026.73
(127) 1917.5
1559.57
1537.92
1488.88
(12 1160.93
i 1157.39
[(UNSY) 1109.59
©,1) 952.09
(17,2) 912.48
12 691.16
0-,1- 450.32
1~ 412.262
1-,2~ 258.405
(ON 15.749
o 10.86
3- 0.0, 325min2
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55Csg378 From ENSDF 38Csg5-8

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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0,1 e S 2022.22
v@
N
_ $¥
a127) % @7§7iie 1917.5
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_ AN 9 Jise S
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540.99
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6 799 291 min 10
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55C8g39 From ENSDF 38Csg3-9
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
v
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55

Csgy-10

From ENSDF

138
55

Csgy-10

Adopted Levels, Gammas

Seq.(B): y sequence based on

art)

(16) 4626.1
462

(14") 4164.5
904

(134) 3348.8

(12%) 3260.5

536
448
(1) 2813.0

Seq.(A): vy sequence based on 6~

(127) 1917.5
T
a1-) 85 1832.8
‘ 321
236
107) 422 1596.8
186
) 1411.3
1157
77) 254.4

138
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