Lag -1 From ENSDF - Evaluated February 2015 12La, -1

Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation  Zoltan Elekes and Janos Timar NDS 129, 191 (2015) 28-Feb-2015

Q(B7)=-3090 60; S(n)=8800 60; S(p)=3100 60; Q(a)=680 60  2012Wa38

S(2n)=19790 110, S(2p)=8850 60 (2012Wa38).

Assignment: 130Ba(p,3n) E=35 MeV, chemical separation (1966Pa06); Sn('2C,xn) chemical separation (1963Ya05); In(*°0,xn)
E=66.4 MeV, chemical separation (1963Pr(02).

1281 4 Levels

Cross Reference (XREF) Flags

A 128Ce & decay
B (HILxny)

E(level)t yrk Ty " XREF Comments

0.0 (5) 5.18 min /4 B Y%oe+%B=100.
J™: first-forbidden (non-unique or unique) transitions to 4% and 7~ suggest 5% or
6~. From band systematics 5" is favored.
It is not established whether this state is the g.s. or the (17,27) isomer with
half-life of <1.4 min.
0.0+x (17,27)  <1.4 min A %oe+%B=100.
J7: B~ feeding to 0%, no B~ feeding to 3*.
Additional information 1.
6.1¢5 (67) B
37.019 24 (6")
84.99% 24 (7%) B
88.09 4 7)) B
104.05+x 11 A
146.79+x 10 A
15102 3 @8Y B
203.5¢ 5 7 B
207.8€ 4 87) B
219.21+x 13
221.82+x 13
255.2& 3 ) B
256.17+x 25
267.45+x 15
270.81+x 16
282.17+x 16
305.99+x 17
323.60+x 16
338.19+x 15
340.46+x 20
347.49+x 17
381.24 4 ) B
393694 (10" B
401.84+x 20
409.95+x 17
439.87+x 17
502.96+x 23
514.25+x 20
520.16+x 19
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Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

1281 4 Levels (continued)

E(level)t 7% XREF | Egevel? ¥ XREF | Edevel)f 7% XREF
523.8+x 4 A 147954 4 (137) B 37026 6 (18%) B
532.3¢ 4 ©) B 148519 4 (14%) B 37442&% 5 (19*) B
545.08+x 14 A 1617.1 4  (13*) B 3756.6/ 5 (18*) B
590.3¢ 4 (100) B 1623.6 5  (14") B 4037295 (19) B
595.58+x 19 A 1717.4¢4  (137) B 415078 5 (19*) B
620.07+x 23 A 1842.1€4  (147) B 4241496  (20*) B
628.7% 4 (11") B 1903.8% 4 (15*) B 42863¢6  (19°) B
681.12+x 23 A 1929.44 4 (14%) B 429576 (19*) B
760.60+x 24 A 194624  (13*) B 445775 (200) B
762.9+x 4 A 1999.6 5  (14*) B 45833f 6 (20t) B
790.45+x 24 A 249544  (157) B 474466 (20) B
850.64 4 (117 B 27224 16*) B 48312%6  (21*) B
851.19 4 (12) B 2361204 (15t B 4912345  (217) B
852.0+x 4 A 252775 (157) B 505098 6 (217) B
916.50+x 15 A 26512f 5 (14%) B 537755 (227) B
926.42+x 14 A 267474 (167) B 5394796 (22*) B
959.4b 4 (11") B 270355  (15%) B 55490/ 6  (22*) B

1044.4¢ 4 (11°) B 2731645 (16*) B 5878599  (237) B
1056.70+x 14 A 2762.6% 5 (17") B 6006.6% 7 (23*) B
1105.75+x 15 A 285778 5 (15*) B 6071.08 6 (23*) B
1138.94+x 24 A 2908.15  (15*) B 6402.7€9  (247) B
1140.9¢ 4 (127) B 31015/ 5 (16%) B 663779 7 (24*) B
1153.6 4 (12*) B 3135644 (177) B 694099 10 (257) B
1163.71+x 17 A 31955@ 5 (18*) B 7537.6 14 (267) B
1186.1% 4 (13*) B 328075 (17*) B 792359 23 (26*) B
1230.04 4 (12) B 3406.18 5 (17°) B 8093.19 14 (277) B
1336.46+x 17 A 34652¢6  (177) B 8774.6 18 (28") B
1371.97+x 23 A 3589.1€5  (18) B 9255@ 3 (28*) B

 From a least-squares fit to the adopted Ey’s.

¥ From assignment to a band linked with AJ=1 and AJ=2 transitions in addition to the arguments given. Each bandhead is

assigned in comparison with neighboring nuclides and theoretical consideration.

# From 2012Au07.
@ Band(A): nthy1,®vhy/,a=0.
& Band(a): mhyjp®vhyip.e=1.

¢ Band(B): chiral partner of 7hy,®vh;;/,a=0.
b Band(b): chiral partner of 7hyjp®vhyp.a=1.

¢ Band(C): thy1p®vds),a=0.
d Band(c): rthyp®vdsp,.a=1.

¢ Band(D): mhy1,®vd3),a=0.
/ Band(E): nhy1p@vhy, ,a=0.

¢ Band(e): 7hj1p@vhy, ).a=1.
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E;(level)

37.01
84.99

88.0
104.05+x
146.79+x
151.0

203.5
207.8

219.21+x
221.82+x
255.2

256.17+x
267.45+x

270.81+x
282.17+x

305.99+x

323.60+x

338.19+x

A
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T
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Adopted Levels, Gammas (continued)

y(**La)
E),T I, Ef J’; Mult.F std af Comments
37@ 100 00 (59
48@ 37.01  (6)
85@ 00 (59
81.8 100 6.1 (67)
104043 100 0.0+4x  (17,27)
4283 1.80 20 104.05+x
146793 100 0.0+4x  (17,27)
66.1 84.99 (7
114.0 3701 (6%)
197.5 100 6.1 (67)
119.7 100.0% 17 880 (77 (MI+E2) 0037  0.649 10 Ay=—0.17 2, Ag=0.02 3 (1989G004).
201.7 9.7%& 24 6.1 (67)
7253 162525  146.79+x
115.3% 3 1855 104.05+x
219.3%4 3 100.0 15 0.0+x (1*,27)
752 3 742 8 146.79+x
118143 7508 104.05+x
221843 100.0 17 0.0+4x  (1*27)
104.0 100% 3 151.0 (8% (M1+E2) 00810 097224 DCO=0.87 17
Ay=—0.14 8, A4=0.02 8 (1987N007).
170.2 2286 8499 (7%
109.4 3 100 146.79+x
121.1 3 16620  146.79+x
163.4 3 7.5 4 104.05+x
2673 3 100.0 8 0.0+4x  (17,27)
166743 1009 104.05+x
270993 69.0 23 0.0+4x  (1*27)
63.0 3 11971  21921+x
178043 1000 11 104.05+x
86.9 3 12517  219.21+x
158.8¢ 3 13 3 146.79+x
201993 100.0 17 104.05+x
101.99 3 18.0 15 221.82+x
176543 1000 IS 146.79+x
219.8P4 3 265 104.05+x
32373 753 0.0+4x  (1*,27)
191543 3897 146.79+x
234293 5967 104.05+x
338243 100.0 11 0.0+4x (1*,27)
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Adopted Levels, Gammas (continued)

7(128 La) (continued)

Ei(level) ~ JT E, L E/ i Mule ¢ Comments
340.46+x 84.3 3 4217  256.17+x
340.6 3 100 3 0.0+x (1*,27)
347.49+x 24333 100 104.05+x
381.2 ©) 1733 100.0% 17 2078 (8 MI+E2  -0.054 0231  a(K)exp=0.22 7 (1992Col5)
Ay=—0.28 2, A4=0.02 2 (1989G004).
230.3 151.0 (8%
293.1 17% 3 88.0  (77)
393.6 (107)  138.5 100 10 2552 (9%) (MI+E2) 0005 0431 DCO=092 I8
Ay=—0.26 2, Ay=—0.01 2 (1987No07).
242.5 11,723 1510 (8%
401.84+x 95.8 3 23 305.99+x
180.0 3 38 19 221.824x
18273 1006 219.21+x
409.95+x 14283 1003 267.45+x
263403 236 146.79+x
409.7 3 845 0.0+x (1*,27)
439.87+x 293.043 96 4 146.79+x
335743 100 5 104.05+x
440.1 3 84 12 0.0+x (1*.27)
502.96+x 28133 483 221.824x
502.83 100 4 0.0+x (1*,2)
514.25+x 208.03 100 4 305.99+x
514.2 3 5217 0.0+x (1*.2)
520.16+x 373.4 3 547 146.79+x
52033 1007 0.0+x  (1*.27)
523.8+x 217.83 100 305.99+x
532.3 (9°) 3245 60 12 207.8  (8) (M1+E2) 0.0430 DCO=1.07 I6
328.9 100 10 2035 (T0) (E2) 0.0352 DCO=1.59 21
545.28+x 197.7 3 44170  347.49+x
263203 3910  282.17+x
274543 445 270.81+x
323823 2610  221.82+x
398.2 3 9618  146.79+x
54493 100.0 10 0.0+x (1*.27)
590.3 (107)  209.2 100% 3 3812 (9) MI+E2  —0.125 0.1385 a(K)exp=0.13 5 (1992Col5)
Ay=—0.35 2, Ay=—0.01 2 (1989G004).
335.0 2552 (9%)
382.5 39.0% 713 2078  (8) (E2) 0.0222  A>=0.48 7, A4=0.10 11 (1987No07).
595.58+x 44953 464 146.79+x
59553 100 6 0.0+x (1*.2)
620.07+x 473.0 3 19 8 146.79+x
51633 1005 104.05+x
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Adopted Levels, Gammas (continued)

( 128La) (continued)

E;(level) i E, I E; i Mult. ¥ std af Comments
628.7 (11%) 2352 100 70 393.6  (10)  MI+E2  —0.115 0.1008 DCO=1.03 2/
Ay=—0.37 2, Ay=—0.03 2 (1987No07).
a(K)exp=0.12(1992Co15).
373.5 173 2552 (9%) (E2) 0.0239
681.12+x 534.1 3 1007 146.79+x
5773 3 68 16 104.05+x
760.60+x 541.6 3 100 219.21+x
762.9+x 616.1 3 100 146.79+x
790.45+x 467.0 3 7123 323.60+x
643.5 3 100 19 146.79+x
850.6 (117) 2602 100% 3 5903  (100)  (MI+E2) —-0.165 0.0769  A,=—0.42 3, A4=0.01 3 (1989G004).
457.2 3936 (10%)
469.5 91%6 3812 (9
851.1 (12%) 2223 100 10 6287  (11*)  MI+E2  -0.105 0.1174 DCO=1.07 21
Ar=—0.36 2, Ay=—0.02 2 (1987No07).
a(K)exp=0.12 (1992Col5).
457.5 636 3936  (10Y)  (E2) 0.01320 DCO=1.7 3
852.0+x 569.8 3 100 282.17+x
916.50+x 396.5 3 7718 520.16+x
578.44 3 95 710 338.19+x
634.5 3 2615 282.17+x
648.9 3 100 10 267.45+x
769.8 3 4170 146.79+x
812.14 3 3370 104.05+x
926.42+x 655.4% 3 234 270.81+x
659.1 3 175  267.45+x
707.2¢ 3 504 219.21+x
780.0 3 114 146.79+x
822.20 3 24 104.05+x
926.3 3 100 4 0.0+4x  (1*.27)
959.4 (11%) 5657 10x102 3 3936  (10%)  (MI+E2) 0.01050 DCO=1.15
704.1 9x10'3 2552  (9%) (E2) 0.00426 DCO=1.8 7
1044.4 (117)  454.0 337 5903  (100)  (MI+E2) 00182 DCO=1.13 17
512.1 100 10 5323  (97) (E2) 0.00966 DCO=1.65 23
1056.70+x 296.3 3 134 760.60+x
709.5¢ 3 137 347.49+x
716.4 3 449 340.46+x
718.5¢ 3 289  338.19+x
774.24 3 635  282.17+x
786.1 3 138  270.81+x
909.6% 3 245 146.79+x
952.4 3 1005 104.05+x
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Adopted Levels, Gammas (continued)

7(128 La) (continued)

E;(level) i E, I E; i Mult. ¥ std af Comments
1105.75+x 560.2 3 94 3 545.28+x
665.9% 3 19 3 439.87+x
696.1 3 20 3 409.95+x
886.4% 3 100 3 219.21+x
958.8% 3 78 3 146.79+x
1106.0 3 49 4 0.0+4x  (1*.27)
1138.94+x 791.3 3 100 74 347.49+x
992.3 3 28 14 146.79+x
1140.9 (127)  290.4 100% 3 850.6  (117)  (MI+E2) —0.136  0.05759  Ay=—0.38 4, A;=0.03 4 (1989G004).
512.2 6287  (11%)
550.7 91& 7 5903 (107)
1153.6 (12%)  760.0 100 393.6  (10Y)  (E2) 0.00355 DCO=1.59 48
1163.714+x 816.0% 3 213 347.49+x
825.6% 3 86 3 338.19+x
1059.5¢ 3 14 3 104.05+x
1164.0 3 100 0.0+x (1*,27)
1186.1 (13%) 3350 100 11 851.1  (I12¥)  (MI+E2) -0.166  0.0395 DCO=0.92 I8
Ar=—0.42 2, Ay=—0.02 3 (1987N007).
557.5 428 6287  (117)  (E2) 0.00769 DCO=1.7 3
1230.0 (12%) 2705 44 13 9594  (117)  (MI+E2) 0.0694 DCO=1.0 4
601.2 1.0x10% 3 628.7  (117)  (MI+E2) 0.00904
836.3 62 18 3936 (10Y)  (E2) 0.00284 DCO=1.8 7
1336.46+x 741.5 3 207 595.58+x
821.90 3 305 514.25+x
1189.5 3 336 146.79+x
13363 3 100 7 0.0+4x  (1*,27)
1371.97+x 1150.0¢ 3 100 10 221.82+x
1372.1 3 37 12 0.0+4x  (1*,27)
1479.5 (137) 3385 s42&% 22 11409  (127)  (MI+E2) -0228  0.0383 Ar=—0.47 4, A4=0.00 4 (1989G0o04).
628.4 6.9 22 851.1  (12*)  (ED 0.00205 DCO=1.12 34
629.0 100% 3 8506  (117)
1485.1 (14%)  299.0 677 1186.1  (13*)  (MI+E2) -0.166  0.0532 DCO=1.01 20
Ar=—0.45 2, A4=0.05 3 (1987No07).
634.0 100 9 851.1  (12%)  (E2) 0.00552 DCO=1.7 4
1617.1 (13%)  387.1 83 25 1230.0  (12%)  (MI+E2) 0.0272 DCO=1.1 4
657.5 9.x10! 3 959.4  (117)  (E2) 0.00504 DCO=1.8 6
766.1 100 19 851.1  (12%)  (MI+E2) 0.00503 8  DCO=0.9 4
1623.6 (14%) 4375 100 1186.1 (13
1717.4 (137) 5765 134 1140.9  (127)  (MI+E2) 0.01002 15 DCO=0.98 29
673.0 100 10 10444  (117)  (E2) 0.00476 DCO=1.68 25
1842.1 (147) 3627 383% 76 14795  (137)  (MI+E2) —0.19 11 003216  Ay=—0.48 7, A;=0.10 8 (1989G004).
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Adopted Levels, Gammas (continued)

7(128 La) (continued)

Ei(level) 7 E, ' L B, 7 Mukd ot a¢ Comments
18421 (147) 65538 6519 11861 (13*) (El) 0.00187  DCO=1.09 29
701.2 100% 4 11409 (127)
1903.8  (15%) 4186 100 10 1485.1 (14*) (MI+E2) -0217 002214  DCO=0.96 19
Ar=-051 3, A4=0.05 3 (1987No07).
717.7 91 20 1186.1 (13%) (E2) 0.00407  DCO=1.7 3
19294 (14%) 3123 4312 1617.1 (13*) (MI+E2) 0.0475 DCO=1.1'5
6993 1.0x10% 3 1230.0 (12%) (E2) 0.00433  DCO=187
743.6  1.0x10% 3 1186.1 (13%)
19462 (13%) 7925  1.0x10% 3 1153.6 (12%) (MI4E2) 0.00464  DCO=1.05 32
1317.5 <71 628.7 (11%)
1999.6  (14*) 11485 100 851.1 (12%) (E2) 1.43x107  DCO=1.87 37
2249.5  (157)  407.4 203& 16 1842.1 (147)
764.2 5516 14851 (14%) (ED) 136x103  DCO=1.04 31
770.1 100% 4 14795 (137) (E2) 0.00344  Ar=0.48 6, Ay=—0.25 7 (1987N007).
22722 (16")  368.4 38 8 1903.8 (15%) (MI4E2) 0.0309 DCO=1.05 21
787.2 100 9 1485.1 (14%) (E2) 0.00327 ~ DCO=18 4
23612 (15') 4318 76 24 1929.4 (14*)
7441 1.0x10% 3 1617.1 (13%)  (E2) 0.00373 ~ DCO=1.85
25277 (157)  685.5 13 4 1842.1 (147) (MI4E2) 0.00657  DCO=1.03 31
810.4 100 10 17174 (137)  (E2) 0.00305 ~ DCO=1.74 26
26512 (14%) 7050  1.0x10% 3 1946.2 (13*) L, for a doublet.
1497.5¢ <43 1153.6 (12%)
26747 (167)  425.0 23.4% 13 22495 (157)
771.0¢ 1903.8 (15*)
832.6 100% 4 18421 (14)
27035 (15%)  704.0 100 1999.6 (14%)
27316 (16")  370.4 48 14 23612 (15%)
802.1  1.0x10% 3 1929.4 (14%)
2762.6  (17°)  490.4 459 22722 (16") (MI+E2) 0.01497 22 DCO=0.95 19
858.9 100 79 1903.8 (15%) (E2) 0.00267 ~ DCO=1.8 4
28577 (15') 2065  1.0x10% 3 26512 (147) (MI+E2) 0.1434 2] DCO=1.07 32
858.1 73 23 1999.6 (14*) (MI+E2) 0.00384  DCO=1.02 31
2008.1  (15*)  908.5 100 1999.6 (14*)
31015 (16%)  193.4 4213 2908.1 (15%) (MI+E2) 0.171425  DCO=1.12 34
243.8 2857.7 (15%)
398.0 100 79 27035 (15%) (MI+E2) 0.0254 DC0=0.97 29
4503 176 26512 (147) (E2) 0.01381  DCO=1.7148
1478.0¢ <192 1623.6 (14%)
31356 (177) 4607 3% 4 26747 (167)
863.5 6117 22722 (16") (El) 1.06x107  DCO=0.98 29
886.1 100% 5 22495 (157)
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Adopted Levels, Gammas (continued)

7(128 La) (continued)

Ei(level)  J7 E, I Ef T Mult. ¥ af Comments
31955  (I18%) 4328 204 27626 (17
923.3 100 10 22722 (16%) (E2) 0.00228 DCO=1.75
32807  (17F) 9195 100 2361.2 (15%)
3406.1  (17)  304.6 3101.5 (16%)
5484  1.0x1023 28577 (15%) (E2) 0.00804 DCO=1.65 42
34652 (177)  937.5 100 2527.7 (157) (E2) 0.00220 DCO=1.59 24
3589.1  (187) 4535 #0& 5 31356 (177)
826.6¢ 2762.6 (17%)
914.4 100&% 5 26747 (167)
3702.6  (18%)  971.0 100 2731.6 (16%)
37442 (19%) 5487 3571 31955 (18%)
981.6 100 20 2762.6 (177) (E2) 0.00199 DCO=1.8 5
3756.6  (18*)  350.5 3406.1 (17+)
655.1  1.0x1023 31015 (16%) (E2) 0.00509 DCO=1.87 56
40372 (197)  448.1 34&% 3 3589.1 (187)
841.7 3195.5 (18+)
901.6 100% 6 31356 (177)
41507 (19%)  394.1 3756.6 (18+)
744.6 3406.1 (17+)
42414 (20%) 10459 100 3195.5 (18*)
42863  (197) 8211 100 34652 (177) (E2) 0.00296 DCO=1.61 29
42957 (19%) 1015.0 100 3280.7 (17%)
44577 (200) 4204 4% 3 40372 (197)
868.6 100% 7 3589.1 (187)
45833 (20%)  432.6 4150.7 (19%)
826.7 3756.6 (18+)
47446 (20%)  1042.0 100 3702.6 (18+)
48312 (21%) 1087.0 100 3744.2 (19%)
49123 (217) 4546 26% 6 44577 (207)
875.2 100% 8 40372 (197)
50509  (217)  467.6 4583.3 (20%)
900.2 4150.7 (19%)
53775 (227)  465.1 36% 6 49123 (217)
919.8 100% 6 44577 (207)
53947 (22%) 11533 100 4241.4 (20%)
5549.0  (22)  498.1 5050.9 (21%)
965.7 4583.3 (207)
5878.5  (237)  501.15 466 53775 (227)
966.1 5 100 12 49123 (217)
6006.6  (23%) 1175.4 100 48312 (21%)
6071.0  (23%) 5220 5549.0 (22%)
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Adopted Levels, Gammas (continued)

7(128 La) (continued)

Ei(level)  J7 E,f L Ef V% | Bileve) I E,f L, B,

6071.0  (23%) 1020.1 50509 (21%) | 7537.6  (267) 1134910 100 64027 (247)

64027  (247) 52425 126 58785 (237) | 79235 (26") 1286.0 72 100  6637.7 (24*)
102535 1007 5377.5 (227) | 8093.1  (277) 1152210 100 69409 (257)

66377  (24%) 12430 100 53947 (22*) | 87746  (287) 1237.012 100  7537.6 (26)

69409  (257) 53825 356 64027 (247) | 9255 (28%) 1332012 100 79235 (26%)
10624 5 1008 58785 (23)

¥ Either from (HLxny) or from '?8Ce & decay. Non of the levels were seen in both reactions.
¥ From (HLxny).
# From (HILxny).

@ From 1995Hal6.
& From 1989Go04.
¢ Reported in 1997Ha30.

b Doublet.

¢ Additional information 2.
4 If No value given it was assumed §=0.10 for E2/M1, §=1.00 for E3/M2 and 6=0.10 for the other multipolarities.

¢ Placement of transition in the level scheme is uncertain.
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Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
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Adopted Levels, Gammas

Level Scheme (continued)
Intensities: Relative photon branching from each level
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1287 . 1287 .
G Lag 12 From ENSDF 2La,,-12

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
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1287 . 1287 .
BLa,-13 From ENSDF 57 Lag <13

Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
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2La,,-14 From ENSDF 37 Lag -14

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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Adopted Levels, Gammas (continued)
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