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From ENSDF - Evaluated October 2010 13Pr,,-1

Type

(HLxny)  1999Kl11,2003Pa38

History
Author Citation Literature Cutoff Date

Full Evaluation  Yu. Khazov and A. Rodionov, F. G. Kondev NDS 112, 855 (2011) 31-Oct-2010

2001Pa25,2003Pa38: '%Mo(>’Cl,4ny) E=155 MeV. Measured Ey, Iy, yy, yy(8)(DCO), y(lin pol) deduced levels, J”, bands
structure , Q¢ and B(M1)/B(E2) for the bands. EUROGAM 1I spectrometer with 54 Compton-suppressed HPGe detectors including

24 four-element Clover detectors.
1999K111: '9Pd(*8Si,p2ny) E=125 MeV. Measured Ey, yy, lifetimes using recoil-distance Doppler shift method, GASP II

spectrometer.
1988Hi04: 118Sn(1°F4n), 17Sn(19F,3n) E=72-104 MeV; measured Ey, Iy, y(6), yy, Iy(t), o-(Ey,E), ce deduced levels, J7,
Ajz/Ay, a(exp). Enriched targets, Ge, Ge(Li), Si(Li) detectors, BGO anticompton shields, mini-orange electron spectrometer,

cranked shell model.

Others: 1987Dr12, 1987Dr14, 1986Hi03, 1997Ha05, 2001Ri20, 2001Xu04.

133p; Levels

BM1;J—-J-1)/B(E2;]J—J-2) [(/1N/eb)2] ratios of reduced transition probabilities are obtained from fig. 4 of 2003Pa38 by evaluators.

E(level)T yrk T1/2# Comments
0 (3/2%)
61.3M 7  (512%)
192048 (11/2)
2557 aph
4303 7 (7/2%)
475.5" 7 (9/2%)
502.29 8 (15/27) 44.5 ps 27
7019 7 (1172%)
790.4 8 (13/27)
938.3 8 (15/27)
1053.69 8 (19/27) 237 ps 7
1081.1M 7 (13/2*)
1171.6" 8 (15/27)
1265.3 8 (17/27)
13250/ 7 (15/2%)
1648.2 8 (19/27)
1670.9" 9
176249 8 (23/27)
1788.5M 7 (17/2%)
1949.6? 13 E(level): the level is introduced in 1988Hi04 as uncertain; sum of energy of transitions
exciting and de-exciting the level is not equal to energy difference between the
) corresponding levels: XEy=896+400=1296, level energy difference =2331-1054=1277.
1992218  (19/2%)
2033678 (21/27) <35@ ns
2045.1L 7 (192%)
203208 (192%) <35 ns
2330.8™ 9
2352.1‘: 8  (212%)
2356278 (2112%)
2444.8' 8 (23/2%)
2473.88 8 (23/27)
2574948 (27/27)
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From ENSDF

133
59 Pry,-2

(HLxny)  1999KI111,2003Pa38 (continued)

133pr Levels (continued)

E(level)T yrk Comments
2576.6K 10 (23/2%)

259770 8 3121

2673.5 13

2691.8 10

27219 8 (25/27)

274451 8 (25/2*)

2802.11 13 (2312%)

2924.8€8  (25/27) B(MIJ—J-1)/B(E2:J—J-2)=23.0 I8.
2932918 (27/2%)

2953.8" 8 (2527) B(MI;J—J-1)/B(E2:J—J-2)=8.7 9.
3078.17 10

31922k 10 (2712%)

325220 8 (21/27)

327437 8 (29/2*)

331940 8 (272%) BMI1J—=J-1)/B(E2:J—J-2)=16.9 3.
3371.0% 8 (23/27)

3438.19 8 (3127)

346408 8 (27/27) B(MIJ—J-1)/B(E2:J—J-2)=8.3 9.
3528.9 8 (29/27)

3535998 (25/27)

3564.50 8  (312%)

3767.1€ 8 (29/2%) B(MI;J—J-1)/B(E2:J—J-2)=12.5 0.
3786.8% 8 (27/27)

3819.6" 11

38822k 9 (312%)

395921 8 (29/27) B(MI1;J—J-1)/B(E2:—J-2)=6.1 5.
3972.6/ 8 (33/2%)

4106.71 8 (29/27)

4123548  (29/27)

4250.9¢ 8 (31/27)

4263.6P 8 (312%) BMIJ—J-1)/B(E2I—J-2)=11.1 21.
4303.64 11 (35/27)

435160 9 (3512%)

4377778 (33127)

4533.0% 8 (3127)

4573.6°8  (35/27)

4677.4K 10 (35/2%)

47932¢ 8 (33/2%) B(MIJ—J-1)/B(E2:J—J-2)=8.4 5.
480528 (372%)

4817.4F 8 37127)

500499 8 (33/27) B(MIJ—J-1)/B(E2:J—J-2)=17 3.
5113.8¢ 8 (39/27) B(MIJ—J-1)/B(E2:J—J-2)=17.9 6.
517119 13 (39/27)

5260.11 10 (39/2*)

5354008 (352%) B(MIJ—J-1)/B(E2:J—J-2)=7.9 9.
54646/ 8 (4127)  B(MIJ—J-1)/B(E2:J—J-2)=20 4.
553258 8 (3527) B(MI;J—J-1)/B(E2:J—J-2)=12.8 9.
55643k 11 (39/2%)
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133
59 Pr,-3

(HLxny)  1999KI111,2003Pa38 (continued)

133pr Levels (continued)

E(level)T ek Comments

574447 9 (4172%)

5868.2¢ 8 (43/27) B(MIJ—J-1)/B(E2:J—J-2)=16.4 16.
5906.7€ 9 (37/2%)

6092.99 13 (43/27)

610644 8 (37/27) B(MIJ—J-1)/B(E2:J—J-2)=8.9 9.
6264.11 12 (43/2%)

63222 8 (4527) BMIJ—J-1)/B(E2:J—J-2)=14.0 21.
6518.3K 15 (43/2)

6724.4% 8 (39/27)  B(MIJ—J-1)/B(E2:J—J-2)=16 3.
6764.6] 10 (45/2%)

6823.2¢ 9 (47/27) B(MIJ—J-1)/B(E2:J—J-2)=16 4.
7082.99 15 (47/27)

733649 9 (41/27) B(MIJ—J-1)/B(E2:J—J-2)=12.5 22.
7340.10 16 (47/2%)

737155 9 (4927)  BMIJ—J-1)/B(E2:J—J-2)=12.8 19.
75343k 18 (47/2)

7858.6/ 14 (49/2%)

7969.0¢ 9 (51/27)

8121.9 18 (5127)

8477.11 19 (512%)

8613.77 9 (53127)

8621.3% 21 (512%)

9016.6/ 17 (53/2%)

9199.94 21 (55/27)

9666.11 21 (55/2%)

10227.6/ 20 (57/2%)

10341.99 23 (59/27)

10909.11 24 (59/2%)

11561.04 25 (63/27)

12200 3 (63/2%)

128604 3 (67/27)

142114 3 (71/27)

 From a least-squares fit to Ey’s.

¥ From DCO, y(0) and a(exp) values, and band assignment.

# From 1999K111, except as noted.

@ From the 50 ns resolving time of the EUROGAM II spectrometer (2003Pa38).

% Band(A): 3-qp oblate deformed band based on the (23/27) state, a=—1/2; configuration=r11/2[505](h112)®v*(h], ,). The
assignment is tentative.

¢ Band(B): 3-qp oblate deformed band based on the (21/27) state, @=+1/2; configuration=n1 1/2[505](h11/2)<8)v2(h%1 /2). The
assignment is tentative.

b Band(C): K*=(19/2%) 3-qp band, a=-1/2, conﬁgurati0n=ﬂ3/2[54l]®v2(7/2[404],9/2[514]).

¢ Band(D): K™=(19/2") 3-qp band, a=+1/2, conﬁguration:n3/2[541]®v2(7/2[404],9/2[514]).

4 Band(E): 73/2[541] (hy12) 1-gp prolate band, a=-1/2.

¢ Band(F): 5-qp band based on the (31/27) state, a=—1/2, conﬁguration=ﬂ3(5/2[413],h%1/2)®v2(7/2[404],9/2[514]).

 Band(G): 5-gp band based on the (29/27) state, @=+1/2, configuration=r(5/2[413].h?, n Yov2(7/2[4041,9/2[514]).

Continued on next page (footnotes at end of table)
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59 Pr74'4 From ENSDF 59 Pr74'4

(HLxny)  1999KIl11,2003Pa38 (continued)

133p; Levels (continued)

8 Band(H): K™=(21/27) 3-qp band, a=-1/2, conﬁguration:n5/2[413]®v2(7/2[404],9/2[514]).

h Band(I): K™=(21/27) 3-gp band, a=+1/2, conﬁguration:ﬂ5/2[413]®v2(7/2[404],9/2[514]).

i Band(J): 3-gp band based on the (19/2%) state, a=-1/2; conﬁguration:ﬂ5/2[4l3]®7r2(h%1/2); Q;=2.5-3.0 eb at low spin, but
increases beyond 3.0 eb at high spin.

J Band(K): 3-gp band based on the (21/2%) state, a=+1/2, conﬁguration:n5/2[413]®7r2(h%1/2); Q;=2.5-3.0 eb at low spin, but
increases beyond 3.0 eb at high spin.

“ Band(L): 3-gp band based on (23/2*) state, a=—1/2, probable configuration=r3/2[411]@x"(h7, ,).

! Band(M): n5/2[413] (g7/2) 1-qp prolate band, a=-1/2.

"™ Band(N): 75/2[413] (g72) 1-qp prolate band, a=+1/2.

" Band(O): Based on (15/27) state, possible AJ=2 level sequence (1988Hi04).

7P
Eﬂ Iyi E;(level) I Ef ’; Mult.# o Comments
62 61.3 (5/2%) 0 (3/2%
118.8 1 8.15 3371.0 (23/27) 3252.2 (21/27) MI+E2 DCO=0.42 4.
126.8 1 495 43777 (33/27) 42509 (31/27) MI+E2 DCO0=0.49 6.
144.2 2 215 42509 (31/27) 4106.7 (29/27) MI+E2 DCO0O=0.39 5.
148.88 16 44 3 2352.1 (21/2%)  2203.2 (19/2%) MI+E2 DCO=0.37 2; A,=-0.10 4.
164.3 4 1204 10 225.5 (7/2%) 61.3 (5/2%) Ar=+0.06 6.
165.04 12 292 3535.9 (25/27) 3371.0 (23/27) MI+E2 DCO0=0.33 2; A,=-0.28 /4.
169.75 15 532 2203.2 (19/2%) 2033.6 (21/27) El DCO=0.70 5.
188 2932.9 (27/2%)  2744.5 (25/2%)
1959 1 191 4573.6 (35/27) 4377.77 (33/27) MI+E2 DCO=0.32 2; pol=—0.34 24.
205 430.3 (7/2%) 225.5 (7/2%)
212.0 4 225 1265.3 (17/27) 1053.6 (19/27)
225 225.5 (7/2%) 0 (3/2%
22657 409 710 7019  (112%) 4755 (9/2%) Ay=+0.11 7.
243.8 1 36 2 4817.4 (37/27) 4573.6 (35/27) MI+E2 DCO=0.35 2; pol=-0.21 18; A,=-0.11 16.
244 1325.0 (15/2%)  1081.1 (13/2%)
245.6 1 71 4 2597.7 (23/2%) 2352.1 (21/2%) MI+E2 DCO0=0.38 2; pol=—0.54 33; A,=-0.31 10.
250.0 3 109 6 4755  (92%) 225.5 (7/2%)
250.96 12 48 3 3786.8 (27/27) 35359 (25/27) MI+E2
256 2045.1  (19/2%) 1788.5 (17/2*)
288.3 3 295 790.4 (13/27) 502.2 (15/27)
290 3564.5 (31/2%)  3274.3 (29/2%)
291.7 1 685 4250.9 (31/27)  3959.2 (29/27) MI+E2 DCO0=0.25 4.
296.4 1 40 2 5113.8 (39/27) 48174 (37/27) MI+E2 DCO=0.32 2; pol=—0.07 8; A,=+0.34 25.
299 2744.5 (25/2%)  2444.8 (23/2%)
310.14 9 1000 502.2 (15/27) 192.0 (11/27) E2 0.0455  a(K)exp=0.037 3; a(L)exp=0.0059 4
a(K)=0.0364 6; a(L)=0.00715 10;
a(M)=0.001550 22; a(N+..)=0.000395 6
a(N)=0.000341 5; @(0)=5.14x1075 §;
@(P)=2.39x107° 4
DCO0=0.92 7; pol=+0.59 7; A,=0.36 4.
327.1 1 59 3 2024.8 (25/2%)  2597.7 (23/27) MI+E2 DCO=0.37 2; pol=—0.22 10; A;=-0.69 35.
336.72 9 46 3 4123.5 (29/27) 3786.8 (27/27) MI+E2 DCO0=0.37 2; pol=—0.49 14; A,=+0.02 30.
341 3274.3 (29/2%) 29329 (27/2%)
350.8 1 342 5464.6 (41/27) 5113.8 (39/27) MI+E2 DCO0=0.27 2; pol=—0.42 10; A,=-0.07 11.
369 430.3 (7/2%) 61.3 (5/2%)
379 1081.1 (13/2%) 701.9 (11/2%)
381.09 2 704 10 1171.6 (15/27) 790.4 (13/27) Apy=-0.32 12.
E,: peak contaminated by an impurity line.
331@ 3819.6 3438.1 (31/27)
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133 133
59 P74 From ENSDF BPr,,-5

(HLxny)  1999KI111,2003Pa38 (continued)

7(133 Pr) (continued)

E, L# Ei(level) 7 E; " Mult.# o Comments
388.4 2 153% 10 27445 (2512%) 23562 (212%) Ar=+0.31 10.
394.46 12 432 33194 (27/27) 2924.8 (25/2%) MI+E2 DCO=0.32 3; Ay=—0.58 I8.
399.7 2 48% 10 2444.8  (23/27) 2045.1 (19/2%) As=+0.07 20.

E,: in the table 1 of 1988Hi04 Ey=399.72
that is interpreted as 399.7 2 by the

evaluators.
403.6 1 24 1 5868.2 (43/27) 5464.6 (41/27) MI+E2 DCO0=0.30 4; pol=—0.38 18; Ay==-0.40 22.
406 1670.9 1265.3 (17/27)
408 3972.6 (332%) 3564.5 (31/2%)
409.46 9 312 4533.0 (31/27) 41235 (29/27) MI+E2 DCO=0.33 3; pol=-0.32 23.
4142 2 29& 10 475.5 (9/2%) 61.3 (52%) Q Ar=+0.20 /1.
430 430.3 (7/2%) 0 (312%)
4358 3 24 7 938.3 (15/27) 502.2 (15/27)
439.7 3 215 4817.4 (37/27) 4377.7 (33/27)
440.2 1 10 /7 2473.8 (23/27) 2033.6 (21/27) MI+E2 DCO0=0.22 5; pol=-0.3 3.
447.7 1 28 2 3767.1 (29/2%)  3319.4 (27/2%) MI+E2 DCO=0.34 3; Ap=-0.53 25.
452.5 4 67& 10 24448 (232%)  1992.2 (19/2%) E2 Ar=+0.35 6.
454.06 19 151 6322.2 (45/27) 5868.2 (43/27) Ap=+0.14 20, complex peak (1988Hi04).
465 1788.5 17/2%)  1325.0 (15/2%)
471.8 1 19 2 5004.9 (33/27) 4533.0 (31/27)
4752 2 30 4 1265.3 (17/27) 790.4 (13/27)
476.3 3 <20 1648.2 (19/27) 1171.6 (15/27) E,: from 1988Hi04; doublet with 476.45 y

from 701.9 level.

I,: in 1988Hi04 Iy=20 2 for doublet of the

4763y + 476.4y.
476.45 29 53& 10 701.9 (11/2%) 225.5 (7/2%) E2 0.01286  a(K)exp=0.0071 7

a(K)=0.01066 15; a(L)=0.001735 25;
@(M)=0.000371 6; a(N+..)=9.56x10> 14

a(N)=8.21x107° 12; a(0)=1.273x107 I8;
a(P)=7.38x1077 11

Ar=-0.16 20.

E,: from 1988Hi04; doublet with 476.3 3
from 1648.2 level.

I,: in 1988Hi04 Iy=20 2 for doublet of the
4763y + 476.4y.

Mult.: 702.5 (11/2%) state de-excites to
225.9 (7/2%) one by stretched E2 476.6y;
these states relate to hard established
rotational band. In 1998Hi04
mult.=E2(+M1) from a(exp).

4799 1 112 2953.8  (25/27) 2473.8 (23/27)
488.1 3 177% 10 29329  (272%) 24448 (23)2F) E2 0.01203  &(K)exp=0.0109 13
@(K)=0.00999 14; a(L)=0.001612 23;
@(M)=0.000345 5; a(N+..)=8.88x107 13
@(N)=7.63x107> 11; a(0)=1.184x1075 17,
a(P)=6.93x1077 10
Ar=+0.47 10.
489@ 2691.8 2203.2 (19/2%)
4952 2 515 39592  (29/27) 3464.0 (27/2)
496.4 | 202 4263.6  (31/27) 3767.1 (29/2*) MI+E2 DCO=0.42 5.
499@ 1670.9 1171.6 (15/27)
500.9 5 795 68232  (47/27) 63222 (45)27)
504@ 3078.1 2574.9 (27/27)

Continued on next page (footnotes at end of table)
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From ENSDF

133
59 Pr,-6

(HLxny)  1999KI11,2003Pa38 (continued)
v( 133pr) (continued)
E, L¥ Ei(level) 7 E; i Mult.# o Comments
510.3 2 10 2 3464.0  (27/27)  2953.8 (2527)
527.6 1 111 55325  (35/27) 5004.9 (33/27)
529.6 1 222 47932  (33/27) 4263.6 (31/2%)
529.8 3 196% 10 32743  (292%) 27445 (25/2%) E2 0.00965  (K)exp=0.0059 6
@(K)=0.00805 12; a(L)=0.001264 18;
@(M)=0.000269 4; a(N+..)=6.96x107> 10
@(N)=5.97x107° 9; @(0)=9.31x1076 14;
@(P)=5.62x10"" 8
Ap=+0.57 12.
540.2 4 1.15 51138  (39/27) 4573.6 (35/27)
5482 2 695 73715  (49/27) 6823.2 (47/27)
551.4 1 943 35 1053.6  (19/27)  502.2 (1527) E2 0.00868  (K)exp=0.0081 7; a«(L)exp=0.00090 7
@(K)=0.00726 11; a(L)=0.001126 I6;
@(M)=0.000240 4; ¢(N+..)=6.20x1075 9
@(N)=5.32x107° 8; a(0)=8.31x107° 12;
@(P)=5.09x10""7 8
DCO=1.05 I; pol=+0.37 2; Ay=+0.45 4.
552.8 2 885 59067  (37/2%) 5354.0 (3512%)
554.9 1 55 4 22032 (19/2%) 1648.2 (19/27) Ap=+0.01 10.
560.9 2 15 1 5354.0  (35/2%) 47932 (33/2%)
567.8 3 38% 10 23562 (212%)  1788.5 (17/2%) Ar,=-0.02 21.
568@ 2330.8 1762.4 (23/27)
572.5 3 315 29248  (25/27) 23521 (21/2%)
574.1 2 704 61064  (3727) 55325 (35/27)
585 31& 10 25766 (23/2%)  1992.2 (19/2%)
594.5 2 32 4 16482  (19/27) 1053.6 (19/27) Ey: 584 keV in 1988Hi04 is a misprint,
possible.
597.6 3 3.65  7969.0  (51/27) 7371.5 (49/27)
598.6 6 275 7904  (13/27)  192.0 (11/27) D+Q Ary=-0.69 I5.
605.6 2 41% 70 1081.1 (13/2%)  475.5 (92%) Ar=—0.02 16, complex peak (1988Hi04).
608 33& 10 38822 (312%) 32743 (29/2%)
612.0 3 515 73364  (41)27) 6724.4 (39/27)
616 38&% 10 31922 (272%)  2576.6 (23/2%)
617 1670.9 1053.6 (19/27)
618.1 2 814 67244  (3927) 61064 (37/27)
623.12 639 1325.0  (15/2%) 7019 (112*) E2 0.00635  a(K)exp=0.0063 12
@(K)=0.00534 8; a(L)=0.000799 72;
@(M)=0.0001697 24; a(N+..)=4.40x1075 7
@(N)=3.77x107° 6; a(0)=5.92x107° 9;
a(P)=3.77x10"" 6
Ar=+0.22 I4.
631.6 3 177% 10 35645  (312%) 29329 (27/2*) E2 0.00614  (K)exp=0.0033 4
@(K)=0.00516 8; (L)=0.000770 11;
@(M)=0.0001635 23; a(N+..)=4.24x107> 6
@(N)=3.63x107° 6; a(0)=5.71x107° §;
(P)=3.65x10"" 6
Ay=+0.43 1.
644.7 3 215 86137  (53/27) 7969.0 (51/27)
647.2 3 3.05 54646 (41)27) 4817.4 (37/27)
660@ 2330.8 1670.9
6672728 38% 10 19922  (19/2%) 1325.0 (152%) E2 @(K)exp=0.0034 4

Ay=+0.44 10.

Continued on next page (footnotes at end of table)
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50 Pr74-7

From ENSDF

133
50 Pr74-7

(HLxny)  1999KI111,2003Pa38 (continued)

7(133 Pr) (continued)

E, L# Ei(level) 7 E; " Mult.# o Comments
669.5@ 2 304 10 1171.6  (1527) 5022 (1527) Ay=—0.38 10.
6824629 1295 24448  (23/2%) 17624 (23/27) El 0.00190  (K)exp<0.0019
@(K)=0.001637 23; a(L)=0.000209 3;
@(M)=4.35%1075 7; a(N+..)=1.139x107
16
@(N)=9.71x107° 14; a(0)=1.560x107° 22;
a(P)=1.142x10"7 16
DCO=0.92 2; pol=—0.72 2; Ay=+0.36 10.
690 3% 70 38822  (312%) 31922 (27/2%)
698.3 2 1724 70 39726 (332%) 32743 (29/2%) A>=+0.19 15, complex peak (1988Hi04).
705 <25& 46774  (35/2%) 3972.6 (33/2%)
707.3 4 31% 10 17885 (17/2%)  1081.1 (13/2%)
708.84 8 759 38 17624 (23/27) 1053.6 (1927) E2 0.00463  @(K)exp=0.0034 4
@(K)=0.00391 6; a(L)=0.000567 8;
@(M)=0.0001201 17; a(N+..)=3.12x1075 5
a(N)=2.67x107> 4; (0)=4.22x107° 6;
®(P)=2.78x10"7 4
DCO=1.10 I; pol=+0.66 8; Ay=+0.44 10.
709.7 2 23 4 16482  (19/27) 9383 (15/27)
720.0 3 36% 10 2045.1 (19/2%)  1325.0 (15/2*) Ay=+0.18 12.
722.0 5 485 33194  (272%) 25977 (23/2%)
742@ 3819.6 3078.1
746.4 4 805 9383  (1527)  192.0 (11/2)
747@ 3078.1 2330.8
747 <25& 31922 (27/2%) 24448 (23/2%)
754.4 3 175 58682  (43/27) 5113.8 (39/27)
757 <25& 2802.1 (23/2%)  2045.1 (19/2%)
759 <25& 5564.3  (39/2%) 4805.2 (37)2%)
763.3 3 74 7 12653  (17/27)  502.2 (15727) MI+E2 DCO=0.39 4; pol=—0.44 19; A»=—0.01 6.
768.44 12 685 2033.6  (21/27) 12653 (1727) E2 DCO=0.94 5; pol=+0.38 17; Ay=—0.42 I1.
773.6 2 1.05 3371.0 (23/27)  2597.7 (23/2%) Spins of initial and final levels for the
transition in the table 1 2003Pa38 are of
misprints.
786.8 3 1.14 42509  (31/27) 3464.0 (27/2)
787.1 4 157% 10 43516  (3512%) 3564.5 (31/2%) Ar=+0.43 20.
795 3% 10 46774 (352%) 38822 (31/2%)
807.0 3 112 3528.9  (29/27) 27219 (25/27)
812.449 43518 25749  (27/27) 17624 (23/27) E2 0.00336  a(K)exp=0.0020 2
@(K)=0.00286 4; a(L)=0.000402 6;
@(M)=8.49x107> 12; a(N+..)=2.21x107> 3
@(N)=1.89x107° 3; @(0)=3.00x107° 5;
a(P)=2.04x10"" 3
DCO=1.07 I; pol=+0.48 7; Ay=+0.46 12.
814 s& 70 25766  (232%) 17624 (23/27)
832.6 2 1158 70 48052  (372%) 3972.6 (33/2%)
842.8 3 775  3767.1 (29/2%)  2924.8 (25/2%)
848.7 3 725 43777 (33/27) 35289 (29/27)
857.6 3 375 63222 (45727) 5464.6 (41/27)
861.6 3 325 37868  (27/27) 2924.8 (25/2%)
863.5 7 412% 70 3438.1 (31/27) 25749 (27/27)
865.5 7 248% 10 43036  (3527) 3438.1 (31/27)

Continued on next page (footnotes at end of table)
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59 Pry,-8

From ENSDF

133
59 Pry,-8

(HLxny)  1999K111,2003Pa38 (continued)
v( 133Pr) (continued)
E, L¥ Ei(level) 7 E; " Mult.# Comments
867.5 7 144% 70 51711 (3927)  4303.6 (35727)
882.2 3 395 50049  (33/27) 41235 (29/27)
885@ 2673.5 1788.5 (17/2%)
887 3% 70 55643 (392%) 46774 (35)2%)
896@c 1949.6? 1053.6 (19/27)
908.5 4 86% 10 5260.1  (39/2%) 4351.6 (35/2*)
920.1 3 415 2953.8  (25/27) 2033.6 (21/27)
921.8 2 549 6092.9  (43/27) 5171.1 (39/27)
929@ 2691.8 1762.4 (23/27)
937.87 26 485 3535.9  (25/27) 25977 (23/2%)
938.4 4 77% 10 19922 (192%)  1053.6 (19/27)
939.1829  67% 10 57444  (412%) 48052 (372%)
939.6 2 9.0 2 43777 (33/27) 3438.1 (31/27)
944.4 3 112 4263.6  (31/2%) 3319.4 (27/2%)
949 <25% 38822 (31/27) 29329 (272%)
954 20% 10 65183 (432%) 55643 (39/2%)
955.0 5 225 68232 (47/27) 58682 (43/27)
959.4 3 21 27219  (25/27) 17624 (23/27)
981.8 4 s7% 10 27445 (2512%) 17624 (23/27) Ay=+0.03 19.
990.0 7 20% 10 70829  (@4727)  6092.9 (43/27)
990.2 3 535 3464.0  (27/27) 24738 (23/27)
99207  <25% 2045.1  (19/2%)  1053.6 (19/27)
1000.6€ 3 415 55325 (35/27)  4533.0 (31/27) E,: level-energy difference=999.44 14.
1004.0 7 3% 70 62641 (432%)  5260.1 (39/2%)
1005.3 3 6.8 5 3959.2  (29/27) 2953.8 (25/27)
1016 20% 10 75343 (472%)  6518.3 (43/2%)
1019.1 3 24 2 33710 (23/27) 23521 (212*) El DCO=0.70 10; pol=0.39 42.
1020.2 4 38% 10 6764.6  (45/2%) 57444 (41)2%)
1026.8 5 10 2 47932 (33/2%)  3767.1 (29/2%)
1039 <25% 8121.9  (5127) 70829 (47/27)
1049.1 3 385 32522 (21/27) 22032 (19/2%)
1049.3 3 305 73715 (49/27)  6322.2 (45/2°)
1076 <25% 7340.1  (47/2%)  6264.1 (43/2)
1078 <25& 9199.9  (55/27) 81219 (51/27)
1087 <25& 8621.3  (51/2%) 75343 (472%)
1090.2 5 112 53540  (35/27) 4263.6 (31/2%)
1094 7858.6  (49/2%) 6764.6 (45/2%)
1101.0 3 475 6106.4  (37/27) 5004.9 (33/27)
11129 5 785 5906.7  (37/2%) 47932 (33/2%)
1113 <25& 46774  (35/2%) 3564.5 (31/2%)
1137 <25& 8477.1  (512%) 7340.1 (47/2%)
1142 <25& 103419 (59/27) 9199.9 (55/27)
11457 5 115 7969.0  (51/27) 68232 (47/27)
1146.1 5 515 16482 (19/27)  502.2 (15/27)
1149.43 28 423 22032 (19/2%) 1053.6 (19/27) El DCO=0.96 6; pol=—0.31 44; Ay=+0.46 I8.
11529 5 285 41067  (29/27) 2953.8 (25/27)
1158 <25& 9016.6  (53/27) 7858.6 (49/2%)
1169@ 1670.9 502.2 (15/27)
1189 <25& 9666.1  (55/27) 8477.1 (51/2%)

Continued on next page (footnotes at end of table)
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133

From ENSDF 56 Pr7,4-9

(HLxny)  1999K111,2003Pa38 (continued)
( 133Pr) (continued)
E, L¥  Ei(evel) ¥ E; i Mult.# Comments
1191.9 3 385 67244  (3927) 55325 (35/27)
1211 <25& 102276 (572%)  9016.6 (53/2%)
1219 <25& 115610 (6327) 103419 (59/27)
1230.0 5 285 73364 (4127) 61064 (37/27)
124225 105 86137 (53/27)  7371.5 (49/27)
1243 <25&  10909.1  (592%)  9666.1 (55/2%)
1277@ 2330.8 1053.6 (19/27)
1291 <25& 12200 (632%) 10909.1 (59/2%)
1299 <25& 12860  (6727) 11561.0 (63/27)
130284 1215 23562 (21/2%)  1053.6 (1927) El DCO=0.51 2; pol=0.14 2; Ay=—0.38 8.
1351 <25& 14211 (71/27) 12860  (67/27)

T Weighted average from available data assuming AEy=1 keV when not stated.

¥ From 1OOMO(37C1,4n)/): Iy’s are mainly taken from 2003Pa38.

# From a(exp), y(60) (1988Hi04) and DCO, y(lin pol) (2003Pa38) values. When transitions are stretched-quadrupole (E2)
character (AJ=2) or pure no stretched dipole (AJ=0) the DCO = 1. For pure dipole character (AJ=1) the DCO = 0.5.

@ Observed only in 1'7Sn('°F,3ny) by 1988Hi04.

& Obtained from fig. 2 of 2001Pa25 by evaluators, reduced to 2003Pa38.

4 From 1988Hi04, normalized to 2003Pa38 data.
b 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.
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From ENSDF

133
50 Pr74-10

(HLxnYy)

1999K111,2003Pa38

Level Scheme

Legend

R

L < 2%xI

Intensities: Relative I, —> L, <10%xIy*
—> 1, >10% ><I'}’,"”‘
&
%
S
(71/27) < 14211
D?
S
(67/27) ~ 12860
%
N §
(6312%) < 12200
o)
4
s
(63/27) < 11561.0
5/’
@
(59/2+) < 10909.1
“
Y o
. SN
(59/27) N 10341.9
(5712%) 10227.6
&
%4
5
(55/2+) N 9666.1
(55127) 19 . 9199.9
(53/27) & 9016.6
(51/2%) S e 8621.3
(532°) RENUAREN 8613.7
(5172%) \ \Qo@ N / 8477.1
G12) \ S J[ 81219
(51727) e ] _ 7969.0
(49/27) o N 7858.6
@7/2%) \ SHEPICS / 7534.3
49127) \ ST TS i/ 7371.5
@727 \ TS S /i 7340.1
@anH S LTy 73364
— N-ao—Q8 TS
@7/27) § Sf“?;r\?iq ; 7082.9
@n-) e e pits
@4502%) \ S T / 6764.6
(39/27) \ F-S—§o — 6724.4
(43/2%) \ ~ 7\5’?;&:@:&;@7“ 6518.3
@5n2°) \ F—o- ST~/ 6322.2
@327) EONC SRR 6264.1
(37127) S 6106.4
- L] SR
(43/27) . 6092.9
(43/27) 5868.2
(41/27) 5744.4
(39/27) 5564.3
(35/27) 5532.5
4127) 5464.6
(39/27F) 5260.1
(33/27) 5004.9
(3/21) 0
133
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133
3Pro,-11 From ENSDF 50 Pry-11

(HLxny)  1999KI11,2003Pa38 Legend

Level Scheme (continued) Iy < 2%xI*™

— I, <10%xIy**
Intensities: Relative I, I, > 10% X1
—————— » Y Decay (Uncertain)

&
%
_ &
(43/27) > 6092.9
% o
N L)
%" *
Q?ij v\’*;@
S
(37/21) R 5906.7
(43/27) %é\ 5868.2
N
(41/2%) g 5744.4
) »
20 ws 5
NS ©
S 0 ) X
(39/2%) &K §£?%w”?%$ 5564.3
(35/27) ‘ LS 5532.5
(41727) [ A W\j@ 5464.6
(35/2%) | NS < 5354.0
+ : é? ¥ v
(39/2%) ! R X 5260.1
3972~ | RS
(39127) | R 5171.1
(39/27) ! RIS 5113.8
‘ 0K < '
- LR S
(332) ! £ F 5004.9
! '\Mcf 2
Y s N
— ! "? b{r © N &
(3712°) ! kil @”—éficﬁ/ 48174
(37/2+) ‘ S ——e—y 4805.2
(3312%) T PR el 4793.2
| Yo &L &
(35/2%) ! SN & E 4677.4
T o
B I $ ¥ N
(g?gi) . N 3“* & 4573.6
( ) -\ $f/\ $— 4533.0
S Ve &
_ S R a *
@32 & &Y Nog:o:_i > 8 43711
(35727 L 4351.6
(ﬁﬁ% F-¥ 4303.6
( 4263.6
(31/27) 4250.9
(29/27) 41235
(33/2%) 3972.6
(31/2%) 3882.2
(29/27%) 3767.1
(31/2%) 3564.5
(29/27) 3528.9
(31/27) 3438.1
(27/2%) 3319.4
(32%) 0
133
59 Pry4
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133
59 Pr74-12

From ENSDF

133
50 Pr74-12

(HLxny)  1999KI11,2003Pa38

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative I, — 1, < 10%xI)*
I, > 10%xIy*

(3127) 4250.9
9/27) 41235
29727) 4106.7
(3312%) & 3972.6
29727) &—s 3959.2
G12Y) v S ¥ 3882.2
P ]
TES e 3819.6
Q2 R 3786.8
29727) N ° 3767.1
g
& 3? S
NN X
@12 SRS 3564.5
— TNTANTT M
(25127) SRS, > 3535.9
= V- W
92 ST > 3528.9
Q72°) & a3 s o 3464.0
G1727) NP S 3438.1
_ S\&Q‘ SC ;o\c 9
23/27) O S 3371.0
(27/2) N @?97&‘ 3319.4
29727) TS e 32743
2072 T 3252.2
¢ o :
@112%) NS 3192.2
3078.1
25/27) 2953.8
@27 2932.9
25127) 2924.8
25/2%) 2744.5
(25/27) 2721.9
(23/21) v v v 2597.7
23127) 2576.6
Q@27) 2574.9
23/27) 2473.8
2327) 2444.8
@12+) 2352.1
(19/2%) 22032 <35ns
(3/21) 0
133
50 P74
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133 13
BPr,-13 From ENSDF 59 Prg-13

(HLxny)  1999Kl11,2003Pa38

Legend
Level Scheme (continued)

— L, < 2%xIy**
Intensities: Relative I, —— I, < 10%x10=

I, > 10% <

AN
o e J? 3078.1
\v o‘\ 48’ \io
NS ~
@s12°) T e 7 29538
@127) RPN 2932.9
(25/27) - 2924.8
r\l(/y SAY J;’
o)
@3121) €T 2802.1
SE T x N
(25/2%) R & & 2744.5
(25127) S 3 2721.9
bl ci%"—ff——ﬁ 2691.8
S 2673.5
Ve ¥ S :
(23/27) Ry ) 2597.7
% X
(23/2%) IS 2576.6
272°) ) f g g 0¥ 2574.9
_ a N ™
e i g@z‘@%@f Q;o,é\& 2473.8
%
(23/27) e 2444.8
@124 TE & 2356.2
il
(21/27) RN . 2352.1
g 2330.8
N
N
1972+ o 22032 <35ns
e} %
Fe 0
> QQI‘Q yw
S S
192+) SV S 2045.1
21/27) 20336  <35ns
(19/27) 1992.2
(17/2%) 1788.5
(23/27) 1762.4
1670.9
(19/27) 1648.2
(15/2%) 1325.0
(17/27) 1265.3
(19/27) 1053.6 2.37ps7
(32%) 0
133
59 Pryy
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133
5 Pry,-14

From ENSDF

133
59 Pry,-14

(HLxny)  1999KlI11,2003Pa38

Level Scheme (continued)

Legend

I < 2%x17

— )< IO%XI'{,"”
Intensities: Relative I, — I, > IO%XI’}Z"”
—————— » Y Decay (Uncertain)
(19/27%) 1992.2
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 1949.6
(17/27%) 1788.5
@32°) 1762.4
1670.9
1972°) 1648.2
@ >
& N
o ¥ L
152+ & ﬁjaw 1325.0
(17/27) LS
- 1265.3
S
KIS
as2) e & 11716
cv &
5
(13/2+) &5 X 1081.1
(19727) o 1053.6  2.37ps7
NS
L -V
G{“ %D'o
(572°) T N 938.3
>
o*ow“-
%b 9;\ Se]
132-) S 790.4
¥ o
&
(11/2%) W 701.9
(15/27) 5022 44.5ps27
(25 N 4755
(72%) S 4303
S
S&
(712+) VN 25.5
112) 192.0
(52+) & 61.3
(312) | 0
133
59 Pryy
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59 Pryy-15

From ENSDF

133
50 Pr74-15

(HLxny)  1999KlI11,2003Pa38

Band(B): 3-qp oblate
deformed band based on

the (21/27) state,
Band(A): 3-qp oblate

a=+1/2;
deformed band based on  ¢opfiguration=11/2[505]
the (23/27) state, (hy12)@V2(
a=—1/2; h%]/z)
configuration=711/2[505]
Qu2
(h‘l‘l’%)x)" ( “12) 7336.4 Band(D): K™=(19/2")
1172 3-qp band, a=+1/2,
configuration=73/2[541
(39/27) 6724.4 Band(C): K*=(19/2+) i;‘vz(;/z[404] (541]
3-qp band, a=-1/2, /2514 >
configuration=73/2[541] 9/21514])
®V2(7/2[404],
9/2[514]) (3712%) 5906.7
35/27) 5354.0

1113

v 4793.2

(31/2%) ¥

3786.8

M \(25/2*)

3371.0 =
e 212)

927 3767.1

3535.9

(27/2%)

3252.2 843

.
T (252")
N
@) | 2597.7\(21/2+) 2
52.1

1912°%) 22032 , > Y

133

59 P74

Band(E): 73/2[541]
(hy1/2) 1-gp prolate
band, a=-1/2

(7127) 14211

(67/27) 12860

L
|

1299

(63/27) 11561.0

%

1219

(589/27) 10341.9

%

1142

(55/27) 9199.9

%

(5127) 8121.9

|
|

39

(47127) 7082.9

L
|

990

(43127) 6092.9

%

922

(39/27) 5171.1

%

868

(35/27) 4303.6

%

866

(3127) 3438.1

%

864

(27127) 2574.9

%

812
327) 1762.4
709

a92-) o 1053.6

L

551
(15/27) 502.2
a127) 3o 192.0

15



133 13
25Pr,,-16 From ENSDF 39 Pr7y-16

(HLxny)  1999KlI11,2003Pa38 (continued)

Band(J): 3-qp band based

on the (19/27) state,
a=-1/2;
configuration=75/2[413]
®n(h, )3
Q=2.5-3.0 eb at low
spin, but increases

beyond 3.0 eb at high
spin
63/2+
©32") 1200 Band(K): 3-qp band based
on the (21/2") state,
(x=+1/2,

1291

configuration=75/2[413]
@n*(hf, )
Q=2.5-3.0 eb at low
spin, but increases

59/2+
¢ ) 10909.1 beyond 3.0 eb at high
spin
1243 (57/12%) 10227.6
Band(G): 5-qp band based
on the (29/27) state, (55/2%) 9666.1
a=+172, - 1211
(P}
Band(F): 5-qp band based °°"ﬁg“r22'twn—7r2 (52[
on the (31/27) state 413Lhy, ) v (7 +
o=1/2, ’ 2[404],9/2[514]) 1189 (53/2%) 9016.6
configuration=7(5/2[ _
(53/27) 8613.7
4131,h3, )2V (7/ — (51/2%) 8477.1
2[404],9/2[514]) 1158
(51/27) 7969.0
1242 1137 (49/2%) 7858.6
472%) } 7340.1
1094

1076

(43/27)

1004

(39/2%) 5260.1

@si2) o 6764.6

@12 § 5744.4

939

47 B3and(I): K"=(21/§2*)
7/ -qp band, a=+1/2, n
B 540 @727) i 48174 ” B configuration=75/2[413] 908 (7127 4805.2
@52) | 45136, a0 Band(H): K"=(21/27) @V2A(T/2[404],
_ Nl 332§ 43777 3-qp band, a=-1/2, 9/2[514]) (35/2%) 4351.6
(31/27) 4250.9 /(29/27) 4;067 configuration=775/2[413] 833
M . @V2(7/2[404]
v d 29/2~ (332%)
9/2[514)) ( ) 3959.2 787
+
71127) 3464.0 Gr27) 698

133
59 P17y

632

(27/2%) 2932.9

452
asn2r) 1992.2

., (252h) ¢

4‘88 \
23/2F * /
( ) 2444.8 @2+ 388 2356.2

(29/2+)

530
2744.5
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133 13
BPr.,-17 From ENSDF 59 Pryy17

(HLxny)  1999Kl11,2003Pa38 (continued)

Band(L): 3-qp band based
on (23/27) state,
a=-1/2, probable
configuration=73/2[411]
@n* (i, )

(51/2%) 8621.3

{

1087

@2+

1016

(43/2%) 6518.3

954

(39/2%) 5564.3

+

887

(35/2) 4677.4
Band(O): Based on

(15/27) state, possible
AJ=2 level sequence
(1988Hi04)

3

795

12+
(31/27) 3882.2 3819.6

ﬂ

690

Band(M): 75/2[413] 742
1- rolate
2712+) 3192.2 (g72) 1-qp p!
4*%— band, a=-1/2 3078.1
616 (23/2%) 2802.1

(23/2*) 2576.6 i

Band(N): 75/2[413] 2330.8

(g7/2) 1-qp prolate
band, a=+1/2

q%
4

92" 2045.1
660
17/2%) 1788.5
— 1670.9
1s/2%) 707 499
(5/27) i 1171.6
v 1081.1
a12+) 6
475.5

476
anty | 2ss

(527) 61.3

133
59 Pryy
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