143 143
57 LaS()'l From ENSDF - Evaluated May 2011 57 La86'

1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date

Full Evaluation E. Browne, J. K. Tuli NDS 113,715 (2012) 31-May-2011

Q(B7)=3435 8; S(n)=6219 10; S(p)=7618 10; Q(a)=105 8  2012Wa38

Note: Current evaluation has used the following Q record 3434 86221 107615 10105 8  2011AuZZ.
2003Au03: Q(B7)=3425 keV 15, S(n)=6224 keV 16, S(p)=7653 keV 16, Q(x)=89 keV 16.

Measured yield in 10-25 MeV n-induced fission of 233U: 2000Lh02.

Atomic mass measurements: 2006Sa56, 2004Cl107.
Calculated level energies, magnetic and quadrupole moments: 2007Ji14.

238U fission. Measured Q(8~) for '“3La decay. Total absorption spectrometer: 2008ShZT.

1431 a Levels

Cross Reference (XREF) Flags

A 143Ba B~ decay
B 2%2Cf SF decay

E(level) yrt# T XREF Comments

0.0 (7/2)* 142 min / AB Y03~ =100
J*: E1-M1 cascade from 1010.1 (5/2)" level, log ft=7.7 to 9/27, y ray from
5/2)".
Ty/2: weighted average of 14.14 min /6 (1981Ya06), 14.23 min 14
(1977Bj01), 14.0 min / (1961Fr06).

29.811 12 3/2)* AB J7: y ray to (7/2)* is E2, y ray from (5/2)".

208.347 15 3/2+.52* A J” y ray to (3/2)* is [M1]; y ray to (7/2)* is M1,E2.
211.482 7 (5/2)* 0.69ns 7 AB Ty ray to (7/2)* is M1+(E2); y ray to (3/2)"; not 7/2 (yy(8)).
291.276@ 13 (5/2)* AB J”: v ray to (7/2)* is E2+M1, y ray to (3/2)*, yy(6).
42493 4 AB

461.99 5 A

465.903 13 (5/2)* AB J*: y ray to (5/2)* is M1,E2; yy(0).

642.900 15 + AB J7: y ray to (5/2)* is M1,E2.

666.98 4 A

699.33 3 A

789.4%@ 3 92%)¥ B

830.67 3 A

883.91 4 A

924.945 16 (5/2)” AB J7: y ray to (7/2)* is El; y ray to (3/2)*.

956.22 15 A

973.08 4 A
1010.273 11 (5/2)~ AB J™: log ft=5.2 via 5/2 parent, strong y rays to (7/2)" and (3/2)*.
1055.85 10 A
1067.39 3 A

1110.30 5 A
1215.27 10 A

1225.38 9 A
1291.49 7 A

1303.00 7 A
1324.9%a 4 (11/25)% B

1359.2%& 4 (1127)¥ B
1365.40 23 A

1407.936 12 (5/2) AB J™: log ft=5.3 via 5/2~ parent; y ray to (3/2)*; yy(6).
1448.83? 17 A

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

1431 4 Levels (continued)

E(level)f %  XREF Comments
1453.08@ 4 (132%% B
1497.89 8 A
1503.26 18 A
1559.36 16 A
1565.19 10 A
1568.75 10 A
1633.5 4 A
1757.80? 10 A
1762.71 18 A
1778.8%¢ 4 (152%% B
1857.65% 4 (1527)F B
1958.1 3 A
1983.1 4 A
21432%@ 4 (72HF B
2194.5 5 A
2223.6 3 A
2291.94 8 (3/2)” A J™: log ft=5.3 via 5/2~ parent, no y ray to (7/2)*.
2295.6 3 A
2307.03 15 A
2326.97 8 A
2347.25 7 (5/2)” A J™: log ft=5.3 via 5/2~ parent, similar Iy for y’s to (7/2)" and 3/2%.
2371.38 22 A
2373.9%a 5 (19pHF B
2379.2 3 A
24728%& 4 (192F B
2533.11 4 A
2798.4%@ 5 12t)F B
3014.9% 6 (232HF B
3118.4%& 5 (23p)F B
217.6%0 6 (252)F B
36288546 (272%F B
3832052 7 927 B
4350.0%0 8 332 B

¥ From '“*Ba g~ decay (1988Fa03), unless otherwise specified.

¥ From 2Cf SF decay (2009Lu04, 2007Wa20).

# g assignments to levels with J>9/2 are from 252¢f SF decay, based on band structure and systematics of B(E1)/B(E2) ratios of
y-ray reduced transition probabilities.

@ Band(A): Band based on (5/2)*.

& Band(B): Band based on (11/27).

@ Band(C): Band based on (11/2%).

b Band(D): Band based on (25/27).
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Adopted Levels, Gammas (continued)

7(143La)
Ej(level) ¥ E,* L,* E; " Mult.# 5@ ot Lysco) Comments
29.811  (3/2)* 29.85 5 100 00 (72" E2 243 @(L)=190 3; a(M)=42.3 7; a(N+..)=10.11 17
@(N)=8.89 15; a(0)=1.221 20;
a(P)=0.000784 11
208.347  3/2*,52+ 178.512 100 1 29.811 (3/2)* (M1) 0.213 @(K)=0.182 3; a(L)=0.0244 4;
@(M)=0.00508 8; r(N+..)=0.001312 19
@(N)=0.001116 16; (0)=0.000182 3;
a(P)=1.416x107> 20
208.35 2 36 1 00 (72" M1,E2 0.147 8 ®(K)=0.1197 17; a(L)=0.022 6;
@(M)=0.0047 14; «(N+..)=0.0012 4
@(N)=0.0010 3; @(0)=0.00016 4;
@(P)=8.4x107° 9
E,: 207.071 32 in 1979Scl1.
211.482  (5/2)F 3.11) 208.347 3/2%,5/2* 47 12 E,: from level energy difference.
181.62 3 3.1 29.811 (3/2)* (M1) 0.203 B(M1)(W.u.)=0.000101 3
@(K)=0.1739 25; a(L)=0.0233 4;
@(M)=0.00484 7; a(N+..)=0.001250 18
@(N)=0.001064 15; (0)=0.0001731 25;
@(P)=1.351x1075 19
2114757 100 0.0 (727" MI1+(E2) +0.07 3 0.1343 B(M1)(W.u.)=0.0020 3; B(E2)(W.u.)=(0.13
12)
®(K)=0.1149 16; a(L)=0.01539 23;
@(M)=0.00320 5; &(N+..)=0.000826 12
@(N)=0.000703 11; a(0)=0.0001143 17;
@(P)=8.90x107° 13
E,: from 1979Bo19.
291.276  (5/2)* 261.47 3 20.6 2 29.811 (3/2)* M1,E2 0.0745 19 @(K)=0.062 4; (L)=0.0102 16;
@(M)=0.0021 4; a(N+..)=0.00054 9
@(N)=0.00047 8; a(0)=7.3x107> 9;
a(P)=4.4x107% 7
291.287 20 100 I 00 (72" M1+E2 0.99 0.0544 ®(K)=0.0453 7; a(L)=0.00718 10;
@(M)=0.001511 22; a(N+..)=0.000384 6
@(N)=0.000329 5; &(0)=5.18x107> §&;
@(P)=3.28x1070 5
E,: from 1979Bo19.
424.93 133.7 1 42 11 291276 (5/2)*
424855 100 5 00 (72
461.99 250.4 1 21.8 16 211.482 (5/2)*
432,155 100 5 29.811 (3/2)*
4622 1 30.7 16 0.0 (72"
465.903  (5/2)* 174.6 1 552  291.276 (5/2)*
254.39 2 100 1 211.482 (5/2)* MIL,E2 0.0808 15 ®(K)=0.067 4; a(L)=0.0111 19;
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Adopted Levels, Gammas (continued)

7(143 La) (continued)

Eilevel) I E,* I+ E; i Mult # of Comments
@(M)=0.0024 5; a(N+..)=0.00060 10
@(N)=0.00051 9; (0)=8.0x107> 11; a(P)=4.8x1070 7
465.903 (52" 25751 572 208347 3/2*5/2%
435993 743 29.811 (3/2)*
465873 581 00 (72"
642,900 * 176.89 2 4375  465.903 (5/2)* MLE2 0243 @(K)=0.195 9; a(L)=0.039 15; a(M)=0.008 4; a(N+..)=0.0021 8
@(N)=0.0018 7; (0)=0.00028 9; a(P)=1.34x1075 ]2
217.7 1 352 42493
3519 1 464 291276 (5/2)*
431204 100 4 211.482 (5/2)* MLE2 0.018 3 @(K)=0.0154 25; a(L)=0.00221 12; a(M)=0.000461 22;
@(N+.)=0.000118 7
@(N)=0.000101 6; a(0)=1.61x10> 12; a(P)=1.14x107° 23
E,: 431.384 13 from 1979Bo19.
613.694 2828 29.811 (3/2)*
642775 38718 0.0 (727
666.98 637.128 33824 29811 (3/2)*
667.00 4 100 I 0.0 (72
699.33 233.5 1 696 465903 (5/2)*
408.115 46212 291.276 (5/2)*
488.3 1 1139  211.482 (5/2)*
490.9 3 176  208.347 3/2t5/2F
669.38 4 100 I 29.811 (3/2)*
699.4 2 16.2 17 0.0 (727
789.4 92%)  364.6% 12& 424.93
498.1%  100% 291.276 (5/2)*
830.67 364.81 7 388 14 465.903 (5/2)*
619.23 4 100 3 211.482 (5/2)*
621.5 1 34.8 23 208.347 3/2%,5/2F
800.7 2 95 20 29.811 (3/2)*
830.4 4 1356 0.0 (727
883.91 854.01 4 100 / 29.811 (3/2)*
884.116 204 0.0 (72
924945 (5/2)° 281345 561 642900 *
459.05 8 604 465903 (52)*
633703 2043  291.276 (5/2)*
713416 905 211.482 (5/2)*
895.183 821 29.811 (3/2)*
925.04 3 100 I 0.0 (/2 El 0.000931 13 a(K)=0.000806 12; a(L)=9.98x1075 14; a(M)=2.05%107> 3;

@(N+..)=5.30x107° 8
@(N)=4.51x107° 7; a(0)=7.34x10"" 11; a(P)=5.78x10"8 8
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Adopted Levels, Gammas (continued)

7(143 La) (continued)

E;(level) Iz Eyi LyfF Ef T ? Mult.# af Comments
956.22 74472 100 11 211.482 (5/2)*
7479 2 74 10 208.347 3/2%.5/2F
973.08 507.4 1 7.819 465.903 (5/2)*
548.0 2 267 42493
681.6 2 38519 291.276 (5/2)*
973.07 5 100 4 00 (72"
1010.273  (5/2)~  310.876 241  699.33
367.56 3 1341 642900 * El 0.00714 10 a(K)=0.00614 9; a(L)=0.000788 11; «(M)=0.0001626 23;
@(N+.)=4.17x107° 6
@(N)=3.56x107° 5; ¢(0)=5.74x1070 8; a(P)=4.27x10"" 6
544.41 4 781  465.903 (512)*
718972 2803 291276 (52)*
798.79 2 100 2 211.482 (5/2)* El 0.001244 18  &(K)=0.001075 15; a(L)=0.0001340 19; a(M)=2.76x1073 4;
@(N+..)=7.11x107°
@(N)=6.05x107% 9; @(0)=9.84x10"7 14; a(P)=7.69x108 11
802.8 2 0.82  208.347 3/2%5/2%
980452 7428 29.811 (3/2)*
1010292 613 13 00 (72"
1055.85 356.5 1 43 5 699.33
848.2 4 84 9 208.347 3/2%,5/2F
105544 1009 0.0 (7/2)*
1067.39 601.5 1 34.9 12 465.903 (5/2)*
855.88 6  56.518 211.482 (5/2)*
859.084 1006 208.347 3/2%,5/2F
1037.56 7 47512 29811 (3/2)*
106736 5 5556 00 (72"
1110.30 644.079  62.635 465.903 (5/2)*
819.3 3 32218 291.276 (5/2)*
111027 100 ! 0.0 (7/2)*
1215.27 57241 100 16  642.900 *
1003.3 4 44 16 211.482 (5/2)*
1225.38 759.5 2 50.9 35  465.903 (5/2)*
101391 1006 211.482 (5/2)*
1016.5 4 22.8 18 208.347 3/2%.5/2F
1291.49 318.8 1 1.62  973.08
827.0 4 935  465.903 (52)*
999.7 3 779  291.276 (5/2)*
1080.2 4 504 211482 (5/2)F
1082.5 4 544  208.347 3/2+5/2F
12612 2 16.5 4 29.811 (3/2)*
129127 1005 0.0 (7/2)*
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Adopted Levels, Gammas (continued)

7(143 La) (continued)

E;(level) T Eyi I, Ef J? Mult.# ot Comments
1303.00 4723 1 13 4 830.67
603.8 1 100 4 699.33
659.9 2 776 642.900 *
840.5 4 28 4 461.99
1091.3 4 213 211482 (52)
13249  (112%)  535.5% 100% 789.4  (9/2%)
13592 (1127)  569.8% 100% 789.4  (9/2%)
1365.40 899.8 5 165 465.903 (5/2)*
1153.9 3 100 10 211.482 (52)*
1156.8 5 16 3 208.347 3/2*,5/2+
1407.936 (52~ 297616 581 111030
397.676 8 2142 1010273 (5/2)" MI1,E2 0.0233  a(K)=0.019 3; a(L)=0.00279 9; a(M)=0.000583 13; a(N+..)=0.000149 5
@(N)=0.000127 4; @(0)=2.03x107> 10; a(P)=1.4x107° 3
E,: from 1979Bo19.
43475 7 372 973.08
482.86 4 1112 924.945 (52)°
577.174 1394 830.67
741.6 2 271 666.98
764.8 1 2344 642900 *
941.8 2 071 465903 (5/2)*
1116653 2872  291.276 (5/2)*
1196386 100 1 211.482 (5/2)*
1377.6 4 382 29811 (3)2)*
1448.83? 806.2 2 100 22 642.900 *
1239.6 4 114 208.347 3/2*,5/2+
14485 5 132 0.0 (72"
1453.0 (1325  939%@ & 43502 (1120)
128.1% 33% 13249 (112) (MI+E2) 0.68 15  a(K)=0.51 6; a(L)=0.13 8; a(M)=0.029 I6; a(N+..)=0.007 4
a(N)=0.006 4; (0)=0.0009 5; a(P)=3.39x1075 18
663.6% 100% 789.4  (9/2%)
1497.89 387.3 1 4513 1110.30
525.1 1 100 16 973.08
830.9 4 9% 6 666.98
1206.7 4 10023 291.276 (5/2)*
1503.26 1291.8 4 493 211482 (52)*
1294.9 2 100 5 208.347 3/2%,5/2+
1559.36 91693 10027  642.900 *
11346 5 329 424.93
1268.1 4 68 14 291.276 (5/2)*
1565.19 454.8 1 50 11 1110.30
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Adopted Levels, Gammas (continued)

7(143 La) (continued)

&3

Ei(level)  J7 E,* L+ E; i Ei(level)  J7 E¢ I, E; i
1565.19 73492 613 830.67 2295.6 132244 1006 973.08
898.13 1005 666.98 2307.03 129604 38719 1010273 (5/2)
1568.75 59551 1007 973.08 133283 100 7 973.08
68532 855 883.91 1476.6 3 41528  830.67
127844 615 291.276 (5/2)* 1640.1 4 9419 66698
1633.5 1nn7s 7315 461.99 166543 18919  642.900 *
142485 205 208.347 3/2+,5/2* 230705 289 00 (72"
1604 1 100 5 29811 (3/2)* 2326.97 1353.4 5 8518  973.08
1757.80? 647.49 9 100 4 1110.30 140294 34114 924945 (5/2)
133314 14812 42493 144312 100 1 883.91
1762.71 69542 698 1067.39 149695 1089  830.67
13006 5 288 461.99 1658.04 1219 66698
1550.8 5 100 6 211482 (5/2)* 168373 17914  642.900 *
17788 (152%)  3258%  100% 1453.0  (13/2) 211583 17945 211482 (52)*
453.9%  490% 13249 (112 229721 909 29.811 (3/2)*
1857.6  (1527)  4047%  702% 14530 (1312%) | 234725 (52 137394 315 973.08
498.4%  100% 1359.2  (11/2°) 142192 15426 924945 (5/2)
1958.1 800.64 5313 1067.39 1462.83 2368 88391
103324 1005 924.945 (5/2)" 1516.4 5 675  830.67
1983.1 134054 100 8 642.900 * 2056.1 1 1005 291.276 (5/2)*
169145 13554 291276 (5/2)* 213553 10326  211.482 (52)*
21432 (1725 2855%a & 1857.6  (15/27) 24731 725 00 (72"
364.5% 13% 17788 (152%) | 2371.38 215993 100 20 211482 (5/2)*
690.2%  100% 1453.0  (13/2%) 2163.03 100 20 208.347 3/2*,5/2*
2194.5 152755 100 666.98 23739 (1927  230.6% g2& 21432 (1724
22236 2016 2 100 8 208.347 3/2+,5/2* 505.1%  100% 1778.8  (152)
22363 428 00 (72" 2379.2 131175 388 1067.39
220194 (327 73282 17011 1559.36 167993 100 8 699.33
88385  14.874 1407.936 (5/2)° 24728 (1927 3295%  259% 21432 (172
989.13 11519 1303.00 6152%  100% 1857.6  (15/27)
1000.5 4 9.6 15 1291.49 2533.11 1649.19 1 100 883.91
1066.15 261 1225.38 27984 (2125 3257%  265% 24728 (1927)
131883 15611  973.08 424.4%  255&% 23739 (1912%)
136534  62.611  924.945 (5/2) 655.3%  100% 21432 (17/2)
1408.1 2 100 4 883.91 30149 (232%)  641.0%  100% 23739 (19/2%)
159125 14811  699.33 31184 (2327)  645.6%  100% 24728 (19/27)
162525 15611  666.98 2176 (2527 2027%  100% 30149 (23/2%)
20007 1 55637 291276 (52) 36288 (272%)  613.9%  100% 30149 (23/2%)
26243 18537 29811 (32" 38320  (2927)  6144%  100% 2176 (25/27)
2295.6 128554 506 1010.273 (5/2)" 43500  (3327)  518.0%  100% 38320 (29/27)
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Adopted Levels, Gammas (continued)

7(143 La) (continued)

T Additional information 1.
# From '“*Ba 8~ decay (1988Fa03), unless otherwise specified.

# From ce data in 8~ decay.

@ From yy(6) in 8~ decay.

& From 22Cf SF decay (2009Lu04, 2007Wa20).

¢ Placement of transition in the level scheme is uncertain.
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https://www.nndc.bnl.gov/ensnds/143/La/143la_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1988Fa03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Lu04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2007Wa20,B
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Adopted Levels, Gammas
Legend
Level Schem )
evel Scheme I < 2%xIe
Intensities: Type not specified — L, <10%xIy*
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14 143
57 Lage-10 From ENSDF BLag,-10

Adopted Levels, Gammas

Legend
Level Scheme (continued)

o ] — L, < 2%xIy*
Intensities: Type not specified > Iy < 10% X1
> L, > 10%xIy*~
,,,,,, » ¥ Decay (Uncertain)

) o w
OSSEG IS RO
Po0x e SALYIITFS o9 o
FEELEIR v pnsosay FIIFIF ¢
(52)~ VIIITIP I ILEFPFIL 202 99 nooag b 2347.05
A L Ol L T O A (08 DO VO, Ty BT 0 O 2 S VR 00 - 2 Q. 2
Vo SEIT XD ¥ 92 NN NN TN NN
VO S T Ty Ty s e s o S 232697
N S eSS Sy TS s 2307.03
V-GN NN NN NP N NS 2295 6
— NN =
G2 IS o 2291.94
STo R TN 22236
8 of & 2194.5
72" { 2143.2
|
|
|
|
|
|
(1527) v 1857.6
(1512%) 1778.8
1559.36
(13/2+) 1453.0
(52~ 1407.936
1303.00
1291.49
122538
(5/2)” 1010.273
v 973.08
(512)~ v 924.945
883.91
830.67
699.33
666.98
+ 642.900
62" 291.276
(512)* 211.482  0.69 ns 7
327 5127 208.347
(3/2)1 29.811
(772) + 0.0, 142 min/
143
57 Lagg

10



14 143
57 Lagg-11 From ENSDF Blag-11

Adopted Levels, Gammas Legend

— I, < 2%xIy*
—> L, <10%xIy*
Intensities: Type not specified > L, > 10%xIy*~
777777 » Y Decay (Uncertain)

Level Scheme (continued)
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14 143
57 Lagq-12 From ENSDF Blag-12

Adopted Levels, Gammas

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Type not specified — I, < 10%xIp
— L, > 10%xIy*
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143
57 L386-14

From ENSDF

143
57 La86-14

Adopted Levels, Gammas

Level Scheme (continued)

Legend

L < 2%x1e

— I, <10%xIy~
Intensities: Type not specified > L, > 10%xIy*
,,,,,, » ¥ Decay (Uncertain)
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14 143
57 Lage-15 From ENSDF Blag,-15

Adopted Levels, Gammas

Band(D): Band based on

(25/27)
(33/27) 4350.0
518
Band(C): Band based on (29/27) v 3832.0
(11/27%)
(27/2%) 3628.8

Band(B): Band based on

11/27)
@327 31184
Band(A): Band based on (2312) |
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(21/2%) 2798.4
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. v 2472.8
N
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N
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N
6 asnr) o 1778.8
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13/2%)
(11/27%) 1324.9
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(5/2)" 291.276
143
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