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Q(B7)=—4722 23; S(n)=10479 24; S(p)=3392 24; Q(a)=4.1x10%> 3 2012Wa38

Note: Current evaluation has used the following Q record —4722 23 10490 40 3389 24 410 30 2003Au03.

Mass measurement by penning trap: 1997Be63.

Nuclear structure calculations: 1993We05 (levels, cranked-shell-model), 1992Zh10 (identical bands), 1988Go01 (levels), 1983Ch46
(yrast,near- yrast bands, cranking model), 1975To08 (levels, transition rates, u, Q), 1975Mel1 (levels, collective model).

Additional information 1.

No level or vy information is available from I35Nd ¢ decay (5.5 min).

135p; Levels

Cross Reference (XREF) Flags

A 135pp 1T decay (105 us) D 136Ce(p,2ny)
B !35Nd £ decay (124 min) E  13Nd & decay (5.5 min):?

c  1208n(PF4ny)

E(level)t @ Tyt XREF Comments
0.0 3209 24 min I ABCD  %s+%B+=100
J™: spin from atomic beam (1972Ek04), parity from systematics. The
g.s. JT is 5/2* for 37Pr, 39Pr and 4!Pr; (3/2%) for 12%Pr, 31pr
and '33Pr. In the model calculations of 1988Go01, 3/2[411],
3/2[422] and 5/2[413] orbitals are predicted at low energies and
small deformations. The '3°Pr g.s. is possibly 3/2[411].
Ty/2: weighted average of 22 min (1954Ha68), 25.4 min 5
(1970Ab07), 27 min (1972Ar02), 24 min (1972Ek04), 21 min /
(1973VaYZ). Uncertainty of 1 min is assigned for averaging when
not quoted.
41.43% 5 500 ABCD  J*: MI(+E2) y to 3/2™9), El y from 7/20).
206.08 6 7/2(9) BD  J': MI+E2 y to 52™); log f1=6.8 from 9/2().
245484 5 72 ABCD  J7: Ml y to 5/27); log ft=6.5 from 9/20).
358060 6 (11/27) 105 ps 10 ABCD  %IT=100
J7: M2 y to 7/2%); systematics.
Ty/2: from y(t) (1973C032).
493.48 6 7/2(9) BD  J': MI+E2 y to 52™); log f1=6.6 from 9/2().
517.41% 7 9p® BCD  J%: AJ=2, E2 y to 5/21).
543.17 8 7/20) BD  J*: EI-MI cascade to 3/2); log ft=6.6 from 9/20).
591.05 10 D J%: /s to 52 and 7/2%) suggest 3/2+,5/2,7/2,9/2*.
688.10 10 (9/2%) BD J%: MI(+E2) y to 729, Al=1 y to 7/2(9).
730.83% 11 (15/27) 2209% ps 14 BCD  J*: AJ=2, E2 y to (11/27).
777484 9  (11/2%) BCD  J%: AI=(2), E2 y to 7/2%).
799.25 11 920 BD J: Al=1, MI(+E2) s to 7/2 and (11/27).
951.68¢ 12 (13/27) BCD  J%: Al=1, MI+E2 vy to (11/27); AJ=1, (M1) y to (15/27).
985.38 18 (9/2%) BD J': Al=1, MI+E2 y to 7/2%); log ft=7.0 from 9/20).
1016.86 15 D J: /s to 72 and 9/20%) suggest 5/2+,7/2,9/2,11/2*.
1089.91 15 (5/2+,7/2,9/2%) D J:9'sto 52 and 9209,
1104.90 17 D J: /s to 72 and 9/2) suggest 5/2+,7/2,9/2,11/2*.
1160.2 3 9/27) BD I Al=1, D+Q vy to 7/20; log fr=6.8 from 9/2(7).
1181.49 12 (7/2*,9/2) D  J%: AJ=0,1d or D+Q y to 7/2%9; y to (11/2%).
1185.15 12 (9/27,11/27) BD I log ft=6.6 from 9/20) and M1,E2 y to (13/27).
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59Pr76-2 From ENSDF BPr -2

Adopted Levels, Gammas (continued)

135p; Levels (continued)

E(level)T @ Ty /zi XREF Comments
1214.24 15 (7/27,9/27,11/27) BD J log f=6.8 from 9/2C7) and M1,E2 y to 9/2().
1221.5 4 (11/2%) D J%: Al=1, D+Q y to 929,

12322% 4 (1312%) D J: AJ=2, E2 y to 920,

1289.60 21 (11/27) BD JU Al=1, MI+E2 vy to 9/27); y to 7/20.

1303.1 4 11/27) B Iy to (15/27) and log ft=6.8 from 9/2(7).
1306.63 23 (7)) D J%: (E2)y to (15/27) suggests 11/2™ to 19/2~.
1325.3 3 11/2%) D JT: Al=1, D+Q y to (9/2*).

1351.8 8 D

1390.92 4 (19/27) 2.4% ps 6 D I Al=2, (E2) y to (15/27).
1409.9 3 D

1433.3¢ 3 (17/27) cD J*: y’s to (15/27) and (13/27); band assignment.
1460.8 4 (11/2%) D J: Al=1, D+Q y to 9/2(%).

1478.2 5 17/27) D J7: Al=1,D or D+Q y to (15/27).

1506.04 5 (15/2%) e I AI=(2), (Q) y to (11/2*).

1507.8 3 (11/2%) D J%: Al=1, D+Q y to 929,
1531.9 4 D

1571.1 6 D
1636.4 3 (13/2%) D J%: AJ=(2), (Q) y to (9/2*) and y to (11/2*).
1742.2 8 D
1766.0 6 (7/27.,9/27,11/27) BD J%: AJ=0,1 d or D+Q y to 9/27).

1794.2 6 D
1816.0 3 ) D J%: M1,E2 yto (19/27) suggests 19/27,21/27,23/2".
1904.9 8 D
1928.6 6 (19/27) C 7 AI=(2), (Q) y to (15/27); AJ=1, D y to (17/27).
1959.2 4 D
1998.0 7 (7/2,9/2,11/2%) B Ty to 72 and log ft=6.1 from 9/20).
2002.8 8 D
2014.0 8 D
2104.4 8 D
2116.5% 7 (172 o))

212922 7 (7/2,9/2,11/)27) B J*: vy to 7/27) and log ft=6.7 from 9/20).
215596 D E(level): this level may be the same as 2159, although 768y is not

reported in (p,2ny) reaction.

215856  (21/27) C

2204.7 7 (21/27) C

24490 7 (2327) 092%pss ¢

2346.9 9 (23/27) C

23559 11 C

2373.0 9 (19/2%) C

239599 8 (19/2%) C

2589.9% 7 (21/2%) C

2617.8 7 (21/2%) C

2754.7 6 C

2846.99 8 (23/2%) C

2900.9 9 (23/2%) C

3001.0€ 7 (25/27) C

3123.9% 8 (2512%) C

32049 13 (25/2) C

324480 10 (2727) C

3421.9% 10 (27/2%) C

3488.8 10 C

3517.7 10 C

3530.8 8 C

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

135p; Levels (continued)

E(level) 7@  XREF | E(level)’ 7@  XREF | E(evel)’ 7@  XREF
36429 16 (27)2) C | 496499 17 (352%) C 6510.8 24 C
3658.9% 171 (292+)  C | 50308 16 C 6879.8° 19  (432°) ¢
3862.8 9 C | 5069.0¢ 15 (3327) C 6978.99 23 (432*)  C
3957.0 11 (292°)  C | 51638213 (3527) ¢ 75152% 3 @s5pt) ¢
4107.9% 14 (312*)  C | 53368 15 C 7802.8? 22 @12) ¢
42199 12 (312) c | 54209% 18 312Y) ¢ 789974 3 @Rty c
4292.8 11 C | 54548 19 C 871620 3 127y ¢
431982 12 (3127) ¢ | 5953.8 22 C 900494 3 G12Y) ¢
4393.8 14 C | 59739920 (392) ¢ 967820 3 (5527) ¢
4464.9% 15 (332%)  c | 59978016 (3927) c | 1074570 3 (592°) ¢
4704.8 13 c | 65009% 21 @1ty c

 From least-squares fit to Ey’s.

¥ For all excited states seen in the 136Ce(p,2ny) reaction, except the 358 level, 1985Ko18 suggest Tj/<1.5 ns from y(t).

# From recoil-distance Doppler shift method in 123Sb(160,4ny) reaction (1998Bo33) listed in 136Ce(p,Zny) dataset.

@ For high spin states (J>15/2) above 2 MeV, the assignments are from 1986Se07 based on yy(6) (DCO) and/or band associations.

& Band(A): 7g72 5/2[413] (@=+1/2). The first band crossing is observed at 320 keV interpreted as due to alignment of a pair of
hy1y2 protons (“ab’ crossing) and the second band crossing is observed at 490 keV due possible to a pair of hyy/; neutrons ("AB’
crossing). The shape is nearly prolate (y~0°) before the first crossing but y~+10° due to alignment of a pair of hyy,, protons.
The 1128y and 1172y present in the yy coin spectrum (figure 5b in 1986Se07) may form a cascade above 1014y thus extending
the band up to 53/2*. VMI analysis: parameter A=182 keV, 173 keV for both signature partners treated as one band.

“ Band(B): g72 5/2[413] (a=—1/2). See comment for a=+1/2 signature partner for band crossings and triaxial shape parameter.
VMI analysis: parameter A=150 keV, 173 keV for both signature partners treated as one band.

b Band(C): rhy 3/2[541] (e=—1/2). The first band crossing is observed at 460 keV interpreted as due to alignment of a pair of
hy1y2 protons (“be” crossing) and the second band crossing is observed at 480 keV due possible to a pair of hyy/; neutrons ("AB’
crossing). The shape is nearly prolate before the first crossing but the alignment of hyy, protons would result in slightly positive
y. VMI analysis: parameter A=357 keV, 270 keV for both signature partners treated as one band.

¢ Band(D): whyy, 3/2[541] (=+1/2) (?). The identification of this band is questionable. VMI analysis: parameter A=28 keV,

270 keV for both signature partners treated as one band.
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Adopted Levels, Gammas (continued)

y("Pr)
Ei(level) ~ J7 E, Lt B, Mult. @ 5@ o& Comments
41.43 5/2(9) 41475 100 0.0 320 MI1(+E2) <0.15 3.16 a(L)=2.5 5; a(M)=0.53 11; @(N+..)=0.14 3
@(N)=0.116 24; (0)=0.018 4; a(P)=0.001086 /8
206.08  72%) 164.675 100 8 4143 520 MI+E2 404520 03268  «a(K)=0.270 4; o(L)=0.045 6; «(M)=0.0096 14; a(N+..)=0.0025 4
@(N)=0.0021 3; a(0)=0.00033 4; a(P)=1.98x107> 8§
2060515 756 0.0 324  E2 0.1717 @(K)=0.1295 19; a(L)=0.0331 5; a(M)=0.00729 11;
@(N+..)=0.00183 3
@(N)=0.001592 23; (0)=0.000233 4; (P)=7.89x107° 12
24548 724 204.085 100 4143 524 Ml 0.1762 @(K)=0.1503 21; a(L)=0.0205 3; a(M)=0.00431 6;
@(N+..)=0.001131 16
@(N)=0.000964 14; (0)=0.0001553 22; a(P)=1.149x107> 17
2454 1 6.37 0.0 324 (B2 0.0963 @(K)=0.0748 11; (L)=0.01686 24; a(M)=0.00369 6
@(N+..)=0.000932 14
@(N)=0.000807 12; (0)=0.0001198 17; a(P)=4.71x107% 7
358.06  (1127) 112605 1006 24548 724 M2 8.27 B(M2)(W.u.)=0.065 9
@(K)=6.46 10; a(L)=1.409 20; a(M)=0.312 5; a(N+..)=0.0817 12
@(N)=0.0700 10; (0)=0.01101 16; :(P)=0.000708 10
316.6 1 23 4 4143 524  E3 0.1603 B(E3)(W.u.)=0.81 17
@(K)=0.1082 16; a(L)=0.0406 6; «(M)=0.00916 13;
@(N+..)=0.00229 4
@(N)=0.00200 3; (0)=0.000288 4; a/(P)=7.32x1070 11
49348 724 248.0 1 4720 24548 720
287.4% 1 8220 206.08 729
452.1 1 100 6 4143 520 MI+E2  +04 1 0.0208 6  @(K)=0.0177 5; a(L)=0.00241 5; a(M)=0.000508 9;
@(N+..)=0.0001330 24
@(N)=0.0001134 20; (0)=1.82x107> 4; a(P)=1.33x1076 4
4934 1 34 4 0.0 324  E2 0.01169  &(K)=0.00971 14; a(L)=0.001561 22; (M)=0.000333 5;
@(N+.)=8.60x107> 12
@(N)=7.38x107> 11; a(0)=1.147x107> 16; a(P)=6.74x10""7 10
517.41 924 2719 1 289 24548 724 MI+E2 40255  0.0807 @(K)=0.0686 11; a(L)=0.00951 15; (M)=0.00201 3;
@(N+..)=0.000525 8
@(N)=0.000448 7; (0)=7.19x107> 11; a(P)=5.19x107° 9
476.0 1 100 6 4143 524 E2 0.01289  &(K)=0.01069 15; a(L)=0.001740 25; «(M)=0.000372 6;
@(N+..)=9.59x1075 14
a(N)=8.23x1073 12; a(0)=1.277x107> 18; a(P)=7.40x10"7 11
543.17 72 185.06 8 318 358.06 (11/27) (E2) 0.247 @(K)=0.182 3; a(L)=0.0509 8; a(M)=0.01124 16;
@(N+..)=0.00282 4
@(N)=0.00245 4; (0)=0.000356 5; a(P)=1.084x107> 16
501.7 1 100 41.43 524  E1l 0.00373  &(K)=0.00321 5; a(L)=0.000414 6; «(M)=8.65x107> 13;

65
Sel

p-2td

AdSNH wolq

65
Sel

p-"hd



Adopted Levels, Gammas (continued)

7(135 Pr) (continued)

Ei(level) ~ J7 B, I, Ef T Mult. @ 5@ o& Comments
@(N+..)=2.26x1075 4
@(N)=1.93x1073 3; a(0)=3.08x1070 5; a(P)=2.21x10"7 4
591.05 345.6 1 499 24548 72
549.5 2 100 71 4143 5724
688.10  (9/27)  170.65F 10 285 517.41 9/2¢) D+Q
4427 2 100 25 245.48 724 D(+Q)
482.0% 3 48" 10 20608 729 MI(+E2) <l1.5 0.0164 21  &(K)=0.0139 20; a(L)=0.00195 15; a(M)=0.00041 3;
@(N+..)=0.000107 9
@(N)=9.2x107> 7; a(0)=1.47x107> 13; a(P)=1.03x1076 17
646.7% 3 48 8 4143 524
730.83  (15/27) 37281 100 358.06 (11/27) E2 0.0260 B(E2)(W.u.)=81 5
@(K)=0.0212 3; ¢(L)=0.00380 6; a(M)=0.000818 12;
@(N+..)=0.000209 3
a(N)=0.000180 3; a(0)=2.76x107> 4; a(P)=1.426x107° 20
777.48  (11/2%) 260.1 1 7518 517.41 929 L,: from weighted average of (p,2ny) and (°Fd4ny). Iy=38 15
in 133Nd & decay.
532.0 1 100 9 24548 724 (E2) 0.00954 @(K)=0.00796 12; a(L)=0.001249 18; a(M)=0.000266 4;
@(N+..)=6.88x107> 10
@(N)=5.90x107° 9; a(0)=9.20x107° 13; a(P)=5.57x10"" &
79925  920) 25601 18 2 543.17 72 MI1(+E2) <0.35 0.0950 15 a(K)=0.0807 15; a(L)=0.01122 25; a(M)=0.00237 6;
@(N+..)=0.000620 14
@(N)=0.000529 12; a(0)=8.48x107> 16; a(P)=6.11x107° 15
4412 2 100 7 358.06 (11/27) MI,E2 0.020 4 @(K)=0.016 4; a(L)=0.00242 22; a(M)=0.00051 5;
@(N+..)=0.000133 12
@(N)=0.000114 10; a(0)=1.80x107° 20; a(P)=1.2x107° 3
951.68  (13/27) 220.89 10 10 3 730.83 (15/27) (M1) 0.1421 @(K)=0.1213 17; a(L)=0.01647 24; a(M)=0.00347 5;
@(N+..)=0.000910 13
@(N)=0.000776 11; a(0)=0.0001250 18; a(P)=9.26x107° 13
593.9 2 100 13 358.06 (11/27) MI+E2  —1.510 0.0083 19 a(K)=0.0071 17; a(L)=0.00101 17; a(M)=0.00021 4;
a(N+..)=5.6x107> 9
@(N)=4.8x1075 8; a(0)=7.6x107° 14; a(P)=5.1x10"" 14
985.38  (9/27)  468.0% 2 7518 517.41 92t
739.9% 5 100" 15 24548 720 MI+E2  —2.015 0.0046 14 a(K)=0.0039 12; a(L)=0.00055 13; a(M)=0.00012 3;
@(N+..)=3.0x1075 7
@(N)=2.6x107° 6; a(0)=4.1x107° 1]; a(P)=2.8x10"7 10
779.2% 5 70% 15 206.08 72
1016.86 4996 2 218 517.41 9/2¢)
52332 100 8 493.48 724
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Adopted Levels, Gammas (continued)

7(135 Pr) (continued)

Ej(level) 7 E, L7 Epo 7 Mu® 6@ o& Comments
1016.86 771.0 5 7520 245.48 724
1089.91  (5/2%,7/2,9/2%) 57232 265 51741 9129
596.6 2 5316 493.48 729
1048.6 5 100 25 41.43 520
1104.90 587.6 2 58 17 517.41 9.2
611.0 3 100 25 493.48 72
899.3 5 8330 206.08 7/2¢)
11602 (9/27) 617.0 3 100 543.17 72 D+Q -2.015 E,: from (p,ny).
1181.49  (7/2%,9/2) 404.0 1 4271 77748 (11/24)
664.4 4 5320 517.41 92
687.8 4 47 16 493.48 729
9753 5 100 20 206.08 7/2+)
1185.15  (9/27,11/27) 233.56 10 91 10 951.68 (13/2°) MIL,E2 0.118 5 a(K)=0.096 9; a(L)=0.017 4; «(M)=0.0037 8;
@(N+..)=0.00095 18
@(N)=0.00082 16; a(0)=0.000126 19; a(P)=6.7x107° 13
385.8 1 100 714 799.25 9200  (E2) 0.0235  a(K)=0.0192 3; a(L)=0.00339 5; a(M)=0.000729 I1;
@(N+..)=0.000187 3
@(N)=0.0001609 23; a(0)=2.46x10"° 4; a(P)=1.298x107°
19
121424 (7/27,9/211/27)  415.0 I 100 14 799.25 92 MI1,E2 0.023 4  a(K)=0.019 4; a(L)=0.00288 2I; a(M)=0.00061 4;
@(N+..)=0.000159 12
@(N)=0.000136 10; ¢(0)=2.14x107> 20; a(P)=1.4x107° 4
670.6 7 46 18 543.17 720 E,.l,: from '3Nd & decay. Other Iy=127 43 in (p,ny).
1172.14 7 100 32 41.43 5/249 From '3Nd & decay only.
1221.5 (11/2%) 704.1 5 7725  517.41 92 D+Q +3.327
728.0 5 100 40  493.48 72
12322 (13/2%) 455 | 3115 77748 (11)2%) From ("*F4ny) only.
714.8 4 100 3/ 51741 929  E2 0.00454  a(K)=0.00383 6; r(L)=0.000555 8; a(M)=0.0001175 17;
@(N+..)=3.05x107° 5
a(N)=2.61x1073 4; a(0)=4.13x107° 6; a(P)=2.73x10"7 4
1289.60  (11/27) 490.4 2 100 18 799.25 920 MI+E2 -1510 0.0143 «X)=0.011 3; a(L)=0.00172 21; a(M)=0.00036 4;
@(N+..)=9.5x1073 12
@(N)=8.1x107° 10; a(0)=1.28%1075 18; a(P)=8.3x1077 23
746.1 5 88 30 543.17 720 L,: from '*>Nd & decay. Other: 143 75 in (p,2ny).
1303.1 (11/27) 3516 5 10020 951.68 (13/27)
57205 5520 730.83 (15/27)
1306.63 () 5758 2 100 730.83 (15/27) (E2) 0.00776  a(K)=0.00650 10; a(L)=0.000995 14; x(M)=0.000212 3;

@(N+..)=5.48x1075 8
a(N)=4.70x107> 7; a(0)=7.35x107° 11; a(P)=4.57x10"7 7
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T

Adopted Levels, Gammas (continued)

7(135 Pr) (continued)

E;(level) Iz Eﬂ I, Ef ’; Mult. @ 5@ a Comments
13253 (112 637.4 3 327 688.10 (92*) D+Q -73
80745 10020 51741 92%)  D+Q 5: +0.2 1 or >30.
1079.6 8 3910 24548 729
1351.8 114578 100 206.08 7/2+)
1390.9  (19/27) 660.13 100 730.83 (15/27) (E2) B(E2)(W.u.)=46 12
1409.9 632.5 3 114 777.48 (11/2%)
721.65 10020  688.10 (9/2%)
14333 (1720) 481.63 10019  951.68 (13/27)
7025 5 114 730.83 (15/27) I,: from (p,ny). Other: 64 18 in '2°Sn(!°F4ny).
1460.8  (11/2%) 683.5 4 19 8 77748 (11/2%)
943.05 10019  517.41 92 D+Q +5.1 44
14782 (17/27) 527 1 63 951.68 (13/27) From ('°F,4ny) only.
747.15 100 15  730.83 (1527) D
1506.0  (15/2%) 274 | 93 12322 (132*) D From ('°F,4ny) only.
72855 10015 77748 (112%) (Q)
1507.8 (11/2%) 708.4 5 124 799.25 9/20)
990.1 5 10019  517.41 92 D+Q +6 4
1014.6 5 8 4 493.48 72
1302.0 8 4212 206.08 729
1531.9 84375 10030  688.10 (9/2%)
1038.6 5 10030  493.48 729
1571.1 1077.6 8 9130  493.48 72
132568 10030  245.48 729
1636.4  (13/2%) 651.03 10019 98538 (92%*) (Q)
858.8 5 197 777.48 (11/2%)
1742.2 122488 100 517.41 92¢)
1766.0  (7/27,9/27,11/27)  966.75 100 799.25 920 D+Q
1794.2 106345 100 730.83 (15/27)
1816.0 () 42511 100 1390.9 (19/27) MIL,E2 0.022 4  «(K)=0.018 4; (L)=0.00268 22; o(M)=0.00057 4;
@(N+..)=0.000148 12
@(N)=0.000127 10; a(0)=2.00x107> 20; a(P)=1.3x1070 4
1904.9 112748 100 777.48 (11/2%)
1928.6  (19/27) 450 1 8726 14782 (17/27) D
495 | 227 14333 (1727)
1198 1 10030 730.83 (1527) (Q)
1959.2 56832 100 1390.9  (19/27)
1998.0  (7/2,9/2,11/2%) 1480.7 7 58 18  517.41 92®)
1752.0 15 100 50  245.48 72
2002.8 127208 100 730.83 (15/27)
2014.0 128328 100 730.83 (15/27)

65
Sel

L_9L_Id

AdSNH wolq

65
Sel

L'gL-I(I



Adopted Levels, Gammas (continued)

7(135 Pr) (continued)

E;(level) Iz E),T IyT Ef ’; Mult. @ Comments
2104.4 1373.6 8 100 730.83 (15/27)
2116.5 (17/2%) 88435 100 1232.2  (13/2%)
2129.2?  (7/2,9/2,11/27) 1586.0 7 100 543.17 7720
2155.9 722.6 5 100 1433.3  (17/27)
2158.5 (21/27) 725 1 329 14333 (17/27)
768 1 100 29 1390.9 (19/27)
2204.7 (21/27) 726 1 72 22 14782 (17/27)
814 1 100 31 1390.9 (19/27) D
2244.9 (23/27) 854 1 100 13909 (19/27) (E2) B(E2)(W.u.)=33 2
2346.9 (23/27) 956 1 100 13909 (1927) Q
2355.9 965 1 100 1390.9 (19/27)
2373.0 (19/2%) 867 1 100 1506.0 (15/2%) (Q)
2395.9 (19/2%) 890 1 100 1506.0 (152%) (Q)
2589.9 (21/2%) 194 1 100 20 23959 (19/2%) D
217 1 33 10 2373.0 (192*) D
1199 [ 76 15 1390.9 (19/27) D
2617.8 (21/2%) 689 1 100 20 1928.6  (19/27)
1227 1 3972 13909 (19/27)
2754.7 596 1 63 19 2158.5 (21/27)
826 1 42 12 1928.6  (19/27)
1364 1 100 719 1390.9 (19/27)
2846.9 (23/2%) 257 1 100 15 2589.9 (212%) D
451 1 3518 23959 (19/2%)
2900.9  (23/2%) 554 1 61 18 23469 (23/27) (D)
656 1 100 20 22449 (23/27) (D)
3001.0  (25/27) 756 1 4213 22449 (23)2°) D
796 1 100 20 2204.7  (21127) (Q)
843 1 185 2158.5 (21/27)
3123.9 (25/2%) 277 1 100 21 28469 (23/2") D
506 1 4213 26178 (212 (Q)
879 1 99 19 22449 (23/27) D
3204.9 (25/2) 358 1 100 2846.9 (23/2%) D
3244.8 (27/27) 1000 1 100 22449 (23/27) Q
34219  (272%) 5217 10020 29009 (232*) Q
575 1 52 16 28469 (2327) (Q)
3488.8 871 1 100 2617.8  (21/2%)
3517.7 763 1 100 2754.7
3530.8 776 1 100 31 2754.7
1286 1 89 28 22449 (23/27)
3642.9 (27/2) 438 1 100 3204.9 (25/2) D
3658.9 (29/2*) 5351 100 31239 (252%) (Q)
3862.8 332 1 69 20 3530.8
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Adopted Levels, Gammas (continued)

7(135 Pr) (continued)

Ei(level) ~ J7 E,f Lt Ef o Mul® | Eeve) 7 E,f Lt E; o M@
3862.8 3451 289 35177 5336.8 1044 1 100 42928
3741 10020 3488.8 54209 (372*) 9561 100 44649 (332%) (Q)
39570 (2927) 9561 100 30010 (25/27) 5454.8 4241 100 50308
41079 (312%) 6867 100 34219 (272%) (Q) 5953.8 499 1 100 54548
42199 (312 2631 144  3957.0 (29/2°) 59739 (392*) 10097 100 49649 (352%) (Q)
5611 10020 36589 (29/2*) D 5997.8  (3922°) 8341 100  5163.8 (3527) (Q)
42928 4301 10020 3862.8 65009 (412*) 10807 100 54209 (3772%) (Q)
1048 1 46 14 32448 (27/27) 6510.8 5571 100 5953.8
43198 (3120 10751 100 32448 (2727) (Q) 6879.8 (4327) 8827 100  5997.8 (39/27) (Q)
4393.8 1149 1 100 32448 (27/2°) 69789 (432*) 10057 100 59739 (39/2%) (Q)
44649  (332%) 8061 100 3658.9 (29/2%) (Q) 75157 (45/2%) 101491 100 6500.9 (41/2%)
4704.8 3851 3210 4319.8 (31/27) 7802.8 (47/27) 9231 100  6879.8 (43/2)
4121 10020 42928 78997 (47/2%) 92041 100 69789 (43/2%)
4964.9  (3502%) 8571 100 41079 (312%) (Q) 87162  (5127) 91397 100 78028 (47/27)
5030.8 3261 100 47048 90047  (51/2%) 110591 100 78997 (472*) (Q
5069.0  (3327) 11121 100  3957.0 (2927) (Q) 96787 (5527) 96291 100 87167 (5127) (Q)
51638  (3527) 8441 10020 43198 (3127) (Q) 107452 (59/27) 10679 1 100 96787 (5527) (Q)
8711 145 42928

T For levels populated in more than one dataset, values represent weighted averages of available data, unless otherwise stated.

 From (p,ny) only.

# From (p,ny). The y ray is poorly defined in '3Nd & decay.

@ For y rays from low-spin (J<9/2), the assignments are generally from ce data in '3¥Nd & decay. For high-spin states the assignments are from y(6) and ce data in
136Ce(p,Zn)/) and from yy(6)(DCO) data in 1205( 19F,4n)/) reaction. The mult=Q most likely corresponds to E2 transition.

& Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies, assigned
multipolarities, and mixing ratios, unless otherwise specified.

¢ Placement of transition in the level scheme is uncertain.

65
Sel

6-""1d

AdSNH wolq

65
Sel

6-""1d


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

135 135
59 Pr76'10 From ENSDF 59Pr76'10

Adopted Levels, Gammas Legend

Level Scheme

Intensities: Relative photon branching from each level
,,,,,, » 7Y Decay (Uncertain)
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135 135
59 Pr7()'11 From ENSDF 59Pr76'11
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level

(33121) 4464.9

4393.8

(31/27) 4319.8

4292.8

(3172) 4219.9

(31/2%) 4107.9

(29127) 3957.0

3862.8

(29/2) 3658.9

2772 3642.9

a8 3530.8

So 3517.7

- 3488.8

27/2%) N 34219

S
SO
@72°) N S 3244.8
2512) KIS 3204.9
+ ’\q<§n’\/\ N
(25/2+) TN S 3123.9
s Se
(25/27) Y Q9 _s 3001.0
S 2o
(23/2%) NI 2900.9
2312%) w7 g\? o 2846.9
b o

k) 27547

(21/2%) 2617.8

212%) 2589.9

(19/2%) 2395.9
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(2312) 22449  0.92ps S
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(19/27) 1390.9 2.4ps6
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135 135
59 Pr76'12 From ENSDF 59Pr76-12
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
(23/27) 22449 092psS5
(21/27) S 2204.7
(21727) o S 2158.5
A S 2155.9
aropnT) B e e P 21292
172%) & & 2116.5
S 2104.4
F o § &
DY VANEPN 2014.0
IR S N 2002.8
(7/2,912,1112%) ~ I 1998.0
T V9
NSNS 1959.2
(19/27) NOW W 1928.6
1904.9
(@) 1816.0
1794.2
(7279127 ,1172°) 1766.0
1742.2
(17/27) 1478.2
(17/27) 1433.3
(19/27) 1390.9 2.4ps6
(13/2%) 12322
9,25 799.25
(11/2%) 777.48
(15/27) 730.83  22.9ps 14
7/2¢) 543.17
9/2(9) 517.41
72 245.48
3/2(+) 0.0, 24 min/
135
59 P76

12



135 135
59 Pr76'13 From ENSDF 59 Pr76'13
Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
777777 » Y Decay (Uncertain)
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135
15395Pr76'15 From ENSDF 50 Prc-15
Adopted Levels, Gammas
Band(C): 7h;;,
3/2[541] (a=-1/2)
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