e From ENSDF - Evaluated March 2009
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53764~

NZr('P2n2py)  1999Pal3

History
Type Author Citation Literature Cutoff Date
Full Evaluation  Jean Blachot ENSDF 1-Mar-2009

1999Pal13: °Zr(3'P2p2ny) E=150 MeV Measured: v, yy, ¥(6), y(lin pol), DCO ratios using detector array EUROGAM 11
containing 54 Compton-suppressed Ge detectors, bismuth germanate sum energy multiplicity filter Previous measurements, often
from the same group are summarized below.

1993Wa21: **Mo(*’ Al,2p2ny) E= 129 MeV Measured: y, yy, y(6), DCO, detector array: 6 Compton-suppressed Ge detectors, 14
bismuth germanate sum energy multiplicity filter.

1992Ju02,1992JuZY: ¥2Mo(*2S,a3py) E= 145 MeV Measured: 7y, yy, y(6), nordball detector array: 15 Compton-suppressed Ge
detectors, 11 liquid scintillator detector and a Si-detector ball. Coin with one « and three protons Shape coexistence between
collective prolate and oblate as well as non-collective oblate shapes.

1992Pal4: %*Mo(3’ Al,2p2n) E= 129 MeV Measured: v, vy, ¥(6), detector array: 6 Compton-suppressed Ge detectors, 14 bismuth
germanate sum energy multiplicity filter.

1995Pa21: °Zr(3'p,xpxn) E= 150 MeV Measured: y, yy, y(6), detector array EUROGAM 1II: 54 Compton-suppressed Ge
detectors, bismuth germanate sum energy multiplicity filter.

H7T Levels

E(level)t yrk E(level)t i E(level)t yrk
0.0¢ 52+ 258479 9 2120 | 4078.89 13 29p0)
58586 72* 2641.0K8 232~ | 4095.9% 12 29p2+
3528% 6 9p* 2693.6° 8 (17/2+) | 4285.1b 9 312+
5732¢7  opt 2700.7¢ 9 212+ | 4330.68 13 312+
652.9% 6 112+ 2751248 212+ | 4507.8% 13 312+
66127 9+ 2818.71 6 272 | 451649 14 3120
67696  11/2" 2826.00 7 (192%) | 4601.00 7 35/2"

694.8 7 (92%) | 2908.69 10 2320 | 4682.0°9 332+
71558 8 1172+ 20113% 9 232+ | 4813.1k8 3572
9703% 6 13/2+ 29245% 10 (212%) | 4934.3% 14 332+
101400 6 152~ 208130 6 (212%) | 497459 15 3320
11733ks  112- 3023749 (23/2%) | 5062.4€ 11 3572%
1207.4¢ 10 13/2* 3059.65 8§ 23/2% | 510648 15 352+

13155% 6 15°2* 318270 7 23+ | s5395.1% 15 350+
1340.6% 7 (132%) | 327089 11 2520 | 54492@ 15 3520
144898 8  15/2F 33224% 10 2502+ | 5492.0° 14 (372%)

148421 6 192~ 3337.49 10 252+ | 5503.4€ 15 39/2%
162085 8 1512~ 3339.5% 14 (23/2%) | 5626.0° 7 39/2-
1682.9% 6 172+ 33540k 8 272 | 566620 7 392"
1719.7% 7 (152%) | 337458 252+ | 57682K 13 (39727)
19325¢8  172* 342350 8 25pt | 5875.6% 15 (372%)
2074.5% 7 192+ 3516.1 9 272+ | 5936.2@ 16 3720
2087.00 6 232~ 364838 10 272 | 5986.08 16  39/2*
21047% 7 1720 | 3659.71 7 312- | 627340 7 432"
2105.4k 8 19/2- 3663.09 12 2720 | 6292.2€ 18 432+
2043888 192 | 368274 72%) | 6391.0% 16 (39/2)

261.6%8 172+ 368420 8 272¢ | 644829 18 (39127)
231079 8 1920 | 3700.1&% 11 272+ | 6634517 432"
2484.8% 8 2172+ 3969.12° 9 202+ | 67505 10 4372~
249499 8 192+ | 404479 92%) | 6931.6% 17 (412*)
2519.9% 9 (192+) | 4053.859 312~ | 6964.28 16  43)2*
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R ) From ENSDF 11,2
DzrC'P2n2py)  1999Pal3 (continued)
71 Levels (continued)
E(level)T yri Comments
6967.59 19 (41/27)
7180.8¢ 20 47/2*
7242
7330.6€ 20 47/2F
734787 9 472"
7504.0% 17 (43/2*)
7527.8@ 21 (43/27)
7679.8¢ 8 47/2-
7890.3" 11 472~
8028.8% 16  47/2*
8087.39 22 (45/2)
8097.5% 18 (45/2%)
81053 13 492
8226.54 21 512+
8323.6 21 5172+
83438 13 512
8362.1/ 10 512~
8456/ (47/2%)  Additional information 1.
8692.09 23 47/27)
8717.2% 20 (47/2%)
8753.9¢ 22 s3)2*
8804.81 9 512~
8859.0 12 51/2°
9082.1" 15 (51/27)
917498 14  51/2*
9184.14 22 552+
9263 3
927459 24 (49/27)
9370.6% 21 (49/2)
9383.47 12
9443.9f 10 (51)2%)
9932.19 25  (51/2)
10037.81 11 55/2-
10132224 57)2*
10268.99 24 592+
10299.2" 18 (55/27)
10404.08 16 55/2*
10439
10530.71 13 (5512%)
10750.6% 23 (53/2%)
111844 3 61/2*
111939 14 592~
11244.11 14 592~
11596.4% 21 (59/27)
1170587 15 5912+
12325.11 15 (63/27)
1297097 18 6312+
13521.00 18 (67/27)
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141,73 From ENSDF 1371,-3
DzrC'P2n2py)  1999Pal3 (continued)
17T Levels (continued)
E(level)t yrk
1432777 21 (672%)
15823.11 23 (7172%)
17459.11 25 (75/2%)
19224/ 3 (79/2+)
21127F 3 (83/2+)

T From least-squares fit to Ey’s.
¥ Based on yy(6)(DCO) data and band assignments.
# Band(A): Band 1, based on 1340, (13/2*).

@ Band(B): Band 2, based on (19/27).

& Band(C): Band 3, based on 353, (9/2%) configuration=g9/2, [404]9/2" .
4 Band(D): Band 4, based on 2263, (17/2%).
b Band(E): Band 5, based on 2695, (17/2*).
¢ Band(F): Band 6, based on 5107, (35/27).
d Band(G): Band 7, based on 7182, (47/2%).
¢ Band(H): Band 8, based on 5/2% g.s., configuration=nd5/2, [420]1/2*, a=+1/2.
f Band(I): Band 9, based on 8456, (47/2%).
8 Band(J): Band 10, based on 58, (7/2)*, configuration=rg7/2, [422]13/2%, a=-1/2.

" Band(K): Band 11, based on 6751, (43/27), configuration=rh11/2, [550]1/2.

i Band(L): Band 12, based on 677, (11/2)", configuration=rh11/2, [550]1/27, a=-1/2.
J Band(M): Band 13, based on 5677, (39/27).
k Band(N): Band 14, based on 1174, (11/2)", configuration=(rh11/2®y—mb core).

7(1171)

DCO Ratios are for dipole gate; DCO(Q), however, are for a quadrupole gating transition. DCO(Q)~1.0 indicates an L=2,AJ=2 or
L=1,AJ=0 transition. DCO(Q)~0.55 is expected for L=1,AJ=1 transition. DCO(D)~1.5 is expected for an L=2,AJ=2 and 1.0 for
L=1,AJ=1 transition.

E,* L*  Eilevel) 7 E; i Mult. t Comments
16.4 676.9 11/2- 661.2 9/2+
5836 58.5 7/2* 0.0 5/2* D,Q Mult.: DCO(Q)=1.66 8.
10356 2.1 676.9 11/2- 573.2 92+
13236 <1 2826.0  (19/2%) 2693.6 (17/2%)
15496 <l 2981.3 (212%)  2826.0 (19/2%)
19136 072 33745 25/2* 3182.7 23/2*
20096 1.0 31827  23/2% 2981.3 (21/2%)
206.16 04  2310.7 1920 21047 1724 D Mult.: DCO=1.19 9.
233.66 1.0 24949 19/2* 2261.6 17/2*
240.3 6 1.2 34235 25/2* 3182.7 23/2* D,Q Mult.: DCO(Q)=0.48 4.
25626 3.1 27512 2172% 2494.9 19/2* D,Q Mult.: DCO=0.96 5.
26066 3.5 36842  27/2* 3423.5 25/2% MI,E2  Mult.: DCO(Q)=0.55 4, p=+0.04 15.
27246 25 30237 (23/2%)  2751.2 21)2*
274.0 6 3.0 25847 21200 23107 19/20)  MI,E2  Mult.: DCO=0.92 4, p=—0.24 25.
28506 2.1 3969.1 29/2* 3684.2 27/2% MILE2 Mult.: DCO(Q)=0.42 2, p=—0.01 /5.
29396 5 3528 9t 58.5 7/2* MI,E2  Mult.: DCO=0.99 2, p=—0.18 5.
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A From ENSDF 17T ,-4
DzrC'P2n2py)  1999Pal3 (continued)
y(“7I) (continued)

E,¥ L*  Eidevel) ¥ E; i Mult. ¥ Comments
299.8 3 23 652.9 112+ 352.8 9/2* M1,E2  Mult.: DCO=0.98 2, p=—0.26 5.
309.6 6 22 36842 272t 3374.5 25/2F MIL,E2  Mult.: DCO=0.63 2, p=+0.04 9.
315 1 3.5 33745 25)2F 3059.6 23/2* MI,E2 Mult.: DCO=0.85 9.

316.5 6 3.1 4285.1 31/2* 3969.1 29/2* MIL,E2  Mult.: DCO=0.51 3, p=—0.28 12.
317.3 3 18 970.3 13/2* 652.9 11/2* M1,E2  Mult.: DCO=0.95 2, p=—0.23 4.
32396 29  2908.6 23/20) 2584.7 21/20)  MI1,E2  Mult.: DCO=1.03 3, p=—0.41 10.
333 1 <1.0  3516.1 27/2* 3182.7 23/2*

337.13 125 1014.0 15/2- 676.9 11/2- E2 Mult.: DCO(Q)=0.96 /, p=+0.15 2.
345.1 3 16 1315.5 15/2* 970.3 13/2* M1,E2  Mult.: DCO=1.03 2, p=—0.23 4.
353.1 6 <1 352.8  9p*t 0.0 5/2*

356.6 6 <1 31827  23/2* 2826.0 (19/2%)

362.1 6 27 32708  252C)  2908.6 23/20)

367.4 3 14 1682.9 17/2* 1315.5 15/2* M1,E2  Mult.: DCO=1.02 2, p=—0.27 5.
370.4 6 <1 1340.6  (13/2%) 9703 13/2*

379.16 <1 1719.7 (15/2%)  1340.6 (13/2%)

380.5 6 45 50624  3572* 4682.0 33/2* MIL,E2  Mult.: DCO=0.70 6, p=—0.03 13.
384.9 6 <1 2104.7 1729 1719.7 (15/2%)

386643 124 3709.1 272+ 3322.4 25/2F D,Q Mult.: DCO=0.94 3.

386646 124 40959  29/2% 3709.1 27/2* D,Q Mult.: DCO=0.94 3.

391.9 3 127 2074.5 19/2* 1682.9 17/2* D, Mult.: DCO=0.94 3.

39236 2.6  3663.0 27/20) 3270.8 25200  MI,E2  Mult.: DCO=1.02 3, p=—0.13 /1.
39286 1.1 33745  25/2* 2981.3 (21/2%) E2 Mult.: DCO=1.02 3.

397.3 6 1.6 46820  33/2* 4285.1 31/2* MIL,E2  Mult.: DCO=0.66 7, p=—0.09 /4.
404 | <1 1719.7 (15/2%) 1315.5 15/2*

404.5 6 <1 2924.5 (212%)  2519.9 (19/2%)

4102 3 149 24848  21p2% 2074.5 19/2* MIL,E2  Mult.: DCO=0.95 3, p=—0.19 3.
411 1 149 33224 25p¢ 2911.3 23/2* MI,E2  Mult.: DCO=0.95 3, p=—0.19 35.
412 1 149 4507.8 31/2* 4095.9 29/2* MIL,E2  Mult.: DCO=0.95 3, p=—0.19 35.
415 1 <1 2519.9 (192%) 21047 172

415 1 3.0 33395 (23/2%)  2924.5 (21)2%)

4162 6 24  4078.8 29/20)  3663.0 27/20)  MI,E2  Mult.: DCO=1.01 3, p=—0.17 11.
425 | 13% 33374 25p¢ 2911.3 23/2* M1,E2  Mult.: DCO=0.98 2, p=—0.19 3.
426 1 13% 49343 33/2* 4507.8 31/2* M1,E2  Mult.: DCO=0.98 2, p=—0.19 3.
427 1 13% 29113 23p2¢ 2484.8 21/2* M1,E2  Mult.: DCO=0.98 2, p=—0.29 5.
43034 6 104 87539  532° 8323.6 51/2* MIL,E2  Mult.: DCO=0.51 3, p=—0.01 7.
430.34 6 1.0 9184.1 55/2* 8753.9 53/2% MIL,E2  Mult.: DCO=0.51 3, p=—0.01 7.
437.6 6 22 45164 312 4078.8 29/27)  MI,E2  Mult.: DCO=1.09 5, p=—0.19 4.
4409 6 9.5 55034  39/2* 5062.4 35/2* E2 Mult.: DCO=1.03 4, p=+0.40 8.
441.0 6 2.6 34235  25/2% 2981.3 (21/2%)

4477 6 8 1620.8 15/2~ 11733 11/2- E2 Mult.: DCO(Q)=0.95 3.

456.7 6 10 3516.1 27/2* 3059.6 23/2* E2 Mult.: DCO=1.19 5.

4579 6 2.0 49745 33200 45164 3120 D,Q Mult.: DCO=1.07 5.

460.3 6 29 53951 35/2% 49343 33/2* D, Mult.: DCO=0.99 4.

47023 118 1484.2 19/2- 1014.0 152~ E2 Mult.: DCO(Q)=1.01 /, p=+0.32 2.
4748 6 1.7 54492 3520) 49745 33/20)

4792 6 5 1173.3 11/2- 694.8 (9/2%)

480.5 6 2.6 5875.6  (37/2%) 5395.1 35/2%

485.1 3 12 2105.4 19/2- 1620.8 15/2- E2 Mult.: DCO(Q)=0.99 2.

486.7 6 1.1 5936.2 3720) 54492 35/20)

489.3 6 <1 27512 21/2F 2261.6 17/2F

4959 6 <1 1173.3 11/2- 676.9 11/2- D,Q Mult.: DCO(Q)=0.91 4.

501.4 6 49 36842 272t 3182.7 23/2* E2 Mult.: DCO=1.21 9.
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41,5 From ENSDF 171,75
DzrC'P2n2py)  1999Pal3 (continued)
y(“7I) (continued)
E,¥ L*  Eidevel) 7 E; i Mult. ¥ Comments
512 1 3 11733 112 661.2 9/2* El Mult.: DCO(Q)=0.80 3.
51463 20 5732 92t 58.5 72* ML,E2  Mult.: DCO(Q)=0.52 2, p=—0.14 4.
515 1 1.9 6391.0  (39/2%) 5875.6 (372%)
529 1 <1 3023.7  (23/2%) 24949 19/2%
53536 <l 3354.0  27/2° 2818.7 27/2~
53553 18 2641.0 23/2° 2105.4 19/2- E2 Mult.: DCO(Q)=0.98 2.
540.5 6 1.5 6931.6  (412%) 6391.0 (39/2%)
5459 6 0.6 3969.1  29/2* 3423.5 25/2*
553 1 <1 2641.0  23/2 2087.0 23/2”
572 1 <1.0 7504.0  (43/2%)  6931.6 (41/2%)
573.5 6 5 5732 9t 0.0 5/2* E2 Mult.: DCO(Q)=0.97 5.
586.6 6 14 3337.4  25/2* 27512 21/2*
588.83 20 36483  27)2* 3059.6 23/2*+ E2 Mult.: DCO(Q)=1.12 3, p=+0.24 6.
594 | <1.0 8097.5  (45/2%) 7504.0 (43/2%)
594.9 6 6.8 3969.1  29/2* 3374.5 252 E2 Mult.: DCO=0.95 5.
595.0 6 0.2 6529  112* 58.5 72*
598 1 0.2 2908.6 23200 2310.7 19,2
600.9 6 2.6 4285.1  312* 3684.2 27/2 E2 Mult.: DCO=1.12 7, p=+0.40 10.
602.93 100 2087.0  23/2° 1484.2 192~ E2 Mult.: DCO(Q)=1.01 1, p=+0.31 2.
603 1 0.5 661.2  9/2* 58.5 72*
607.03 35 62734  43/2° 5666.2 39/2~ E2 Mult.: DCO(Q)=1.09 2.
607.3 6 5 1620.8  15/2~ 1014.0 152~
617.5 6 4.0 970.3  13/2* 352.8 9/2*
619.4 6 1.5 676.9 112~ 58.5 72*
620 1 <1 21054  19/2- 1484.2 19/2-
62776 0.6 2310.7 19209 16829 17/2* (E1) Mult.: DCO=0.97 4, p=+0.01 16.
63473 25 12074  13/2* 573.2 9/2* E2 Mult.: DCO(Q)=0.95 4, p=+0.49 7.
636.8 6 8.0 4285.1  312* 3648.3 27/2* E2 Mult.: DCO=0.99 4, p=+0.58 12.
637 1 0.2 694.8  (9/2%) 58.5 72*
6473 6 2.3 62734  43/2° 5626.0 39/2~ E2 Mult.: DCO(Q)=1.06 3.
657.13 52 7155 11/2* 58.5 72* E2 Mult.: DCO(Q)=1.19 3, p=+0.42 10.
658¢ | 368272 (27/27)  3023.7 (23/2%)
661.3 6 3.0 661.2  9/2* 0.0 5/2* E2 Mult.: DCO(Q)=0.96 3.
662.5 6 43 13155 15/2* 652.9 11/2* E2 Mult.: DCO=1.39 6, p=+0.46 12.
673.1 6 8.9 33745  25/2* 2700.7 21/2* E2 Mult.: DCO=0.96 5.
6774 6 1.1 27512 21/2* 2074.5 19/2* D,Q Mult.: DCO=0.86 9.
682.13 13 4330.6  31/2* 3648.3 27/2+ E2 Mult.: DCO(Q)=1.13 3, p=+0.31 9.
686.1 6 071  3270.8 257200  2584.7 2120
68776 <l 1340.6  (13/2%*) 6529 11/2*
694.7 6 5.1 694.8  (9/2%) 0.0 5/2*
699.53 20 4053.8 312 3354.0 27/2 E2 Mult.: DCO(Q)=0.98 2.
707¢ 1 <1.0 40447 (29/2%) 33374 25/2*
7125 6 6.4 1682.9  17/2* 970.3 13/2*
7129 6 6.9 4682.0  33/2* 3969.1 29/2+ E2 Mult.: DCO=1.10 8.
713 1 <1 7347.8 472 6634.5 43/2-
713.13 20 3354.0  27/2° 2641.0 23/2- E2 Mult.: DCO(Q)=1.04 2.
7238 6 3.0 34235  25/2* 2700.7 21/2*
72543 22 19325 17/2* 1207.4 13/2* E2 Mult.: DCO(Q)=1.03 5, p=+0.31 8.
731.63 94 2818.7  27/2° 2087.0 23/2- E2 Mult.: DCO(Q)=0.99 /1, p=+0.25 2.
73353 45 14489  15/2* 715.5 11/2* E2 Mult.: DCO=1.01 2, p=+0.47 7.
749 ] <1 1719.7  (15/2%)  970.3 13/2*
7543 6 1.8 3663.0 27200 2908.6 23/20)
75756 6.1 8105.3 492 7347.8 47/2-
758.8 6 6.1 2074.5  19/2* 1315.5 15/2* E2 Mult.: DCO=1.36 6.
75916 17 4813.1 352~  4053.8 31/2- E2 Mult.: DCO(Q)=0.96 2.
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1371,-6 From ENSDF 13716
DzrC'P2n2py)  1999Pal3 (continued)
y(“7I) (continued)
B¢ L#  Eievel) 7 E; " Mult. ¥ Comments
764 1 <1 21047 172 1340.6 (13/2*)
768.66 5.1  4285.1 31)2F 3516.1 272+ E2 Mult.: DCO=1.00 3.
768.73 20 2700.7  21/2* 1932.5 17/2* E2 Mult.: DCO=0.94 5, p=+0.29 10.
77396 40 40959 29/2* 3322.4 25/2%
77573 13 51064  35/2* 4330.6 31/2* E2 Mult.: DCO=1.13 4, p=+0.12 7.
77726 65 50624  35/2F 4285.1 312* E2 Mult.: DCO=0.99 4, p=+0.18 10.
78246 <l 34235  25)2F 2641.0 23/2-
78896 87 62922  43)2F 5503.4 39/2* E2 Mult.: DCO=1.00 3, p=+0.41 7.
789 1 <1 21047 1724 1315.5 15/2*
795.03 40 2243.8  19)2* 1448.9 15/2* E2 Mult.: DCO=1.06 2, p=+0.26 6.
797 1 104 3709.1  27)2* 2911.3 23/2* E2
799 1 104 4507.8  31/2* 3709.1 27/2*
800 7 <1 2519.9  (192%)  1719.7 (15/2%)
801 I 104 2484.8  212* 1682.9 17/2*
808 1 1.8 4078.8 29209 3270.8 25200  E2 Mult.: DCO=1.21 7.
810 I <1.0  5492.0 (372%)  4682.0 33/2*
811,76 2.0 24949  19/2* 1682.9 17/2*
812.1 6 1 5626.0 392~ 4813.1 35/2- E2 Mult.: DCO(Q)=0.92 4.
81553 37 3059.6  23/2F 2243.8 19/2* E2 Mult.: DCO=0.98 2, p=+0.44 9.
820 1 <1 2924.5  (21/2%)  2104.7 1724
837 1 150 2911.3  23/2* 2074.5 19/2* E2 Mult.: DCO=1.28 7.
838 1 150 33224 25)2F 2484.8 21/2* E2 Mult.: DCO=1.28 7.
838 I 150 49343 33)2¢ 4095.9 29/2* E2 Mult.: DCO=1.28 7.
841.03 88 3659.7 312 2818.7 27/2~ E2 Mult.: DCO(Q)=1.01 7, p=+0.33 2.
85266 4 33374 25)2F 2484.8 21/2F E2 Mult.: DCO=1.27 8.
853 1 1.8 45164 312D 3663.0 27200 E2 Mult.: DCO=1.46 8.
853.13 16 5666.2 392~ 4813.1 35/2- E2 Mult.: DCO(Q)=1.03 2, p=+0.41 16.
860.26 5.0  9184.1 55/2% 8323.6 51/2+ E2 Mult.: DCO=1.18 7, p=+0.38 9.
87626 <l 2981.3  (21)2%) 21054 19/2-
87953 12 5986.0  39/2* 5106.4 35/2* E2 Mult.: DCO=1.20 8, p=+0.35 10.
888.16 2.1  5395.1 352% 4507.8 31/2*
88856 1.4  7180.8  47/2% 62922 43/2* E2 Mult.: DCO=0.97 4, p=+0.19 8.
896.26 2.1 49745 33200 4078.8 29120 E2
89636 <1 8226.5 51/2% 7330.6 47/2*
9154 6 1.5 11184 61/2* 10268.9 59/2+ MIL,E2  Mult.: DCO=0.21 2, p=—0.15 8.
932.6 6 1.8 54492 35200 4516.4 312  E2 Mult.: DCO=1.31 8.
94096 2.1  5875.6 (372%)  4934.3 33/2* E2
94133 82 4601.0  35/2” 3659.7 31/2° E2 Mult.: DCO=1.04 1, p=+0.47 3.
946.0 6 1.0 22616 17)2F 1315.5 15/2* D,Q Mult.: DCO=0.87 9.
948.16 0.8 101322 572* 9184.1 55/2* D,
955.16 <I 5768.2  (39/27)  4813.1 352
95806 2.9 9184.1 55)2F 8226.5 51/2+ E2 Mult.: DCO=0.95 5, p=+0.64 17.
961.9 6 20 59362 3720 49745 33/2)  E2 Mult.: DCO=1.63 3.
968.06 4.1 66345 432 5666.2 39/2~ E2 Mult.: DCO=0.94 4.
978.03 12 6964.2  43)2* 5986.0 39/2* E2 Mult.: DCO=0.95 6, p=+0.41 I1.
988 | <1 1340.6  (13/2%) 352.8 92+
988 1 20 94439 (512%) 8456  (47/2%)
99266 53  8323.6 51)2F 7330.6 47/2* E2 Mult.: DCO=0.97 4, p=+0.17 8.
996 1 14  8343.8 512 7347.8 47/2-
996.16 1.8  6391.0 (392%)  5395.1 35/2*
998.9 6 1.6 64482  (39/27) 54492 35/20)
1008.53 48 6634.5 432 5626.0 39/2~ E2 Mult.: DCO=1.09 3, p=+0.27 7.
101433 10 8362.1 51/2 7347.8 47/2- E2 Mult.: DCO=1.00 3.
102136 3 9383.4 8362.1 51/2

Continued on next page (footnotes at end of table)
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31,7 From ENSDF W,
DzrC'P2n2py)  1999Pal3 (continued)
y(“7I) (continued)
B¢ L#  Ei(evel) i E; R Mult. t Comments
i : i
102503 61 5626.0  39/2~ 4601.0 352~  E2 Mult.: DCO=1.01 2, p=+0.37 5.
103136 15 6967.5 (4127) 59362 37200
103856 54 73306 472" 62922 432  E2 Mult.: DCO=1.12 4, p=+0.47 16.
104533 42 7679.8  47/2" 6634.5 432~  E2 Mult.: DCO=1.04 3, p=+0.51 8.
104556 2.0 82265 51/2* 7180.8 47/2*  E2 Mult.: DCO=0.99 4, p=+0.19 21.
104876 <1 20813 (2127)  1932.5 17/2%
1056.16 20  6931.6 (41)2%)  5875.6 (37/2%)
106453 11 8028.8  47/2* 6964.2 432  E2 Mult.: DCO=1.13 9, p=+0.21 11.
106573 18 5666.2  39/2~ 4601.0 352~  E2 Mult.: DCO=1.01 2, p=+0.38 10.
107453 19 73478 472" 6273.4 432~  E2 Mult.: DCO=1.07 3, p=+0.61 10.
1079.6 6 1.4 7527.8  (43/27) 64482 (39/27)
108136 8.1  12325.1  (63/27) 11244.1 59/2~
108446 1.6 67505 43/2- 5666.2 39/2~
108476 2.0 102689 59/2* 9184.1 552*  E2 Mult.: DCO=1.05 5, p=+0.34 8.
1087 1 <1 10530.7  (55/2%) 94439 (51/2%)
109166 3.1 21054 192~ 1014.0 152  E2 Mult.: DCO=1.10 5.
1113 1 14 75040 (432%)  6391.0 (39/2%)
111986 12 80873  (4527)  6967.5 (41/27)
112503 30 8804.8  51/2- 7679.8 47/2~  E2 Mult.: DCO=0.98 3, p=+0.42 8 for 1125.0+1125.4.
112546 40 67505 43/2- 5626.0 39/2~  E2 Mult.: DCO=0.98 3, p=+0.42 8 for 1125.4+1125.0.
1131 1 04  12325.1 (63/27) 11193.9 592~
1140 1 50 78903 472 6750.5 43/2~  E2 Mult.: DCO=1.37 10.
114276 <1 2826.0  (19/2%)  1682.9 17/2*
114603 11 91749 512+ 8028.8 472t  E2 Mult.: DCO=1.00 8, p=+0.26 10.
115593 168 111939 592~  10037.8 552~  E2 Mult.: DCO=0.89 5, p=+0.29 9.
1157 1 5.1 2641.0  23/2” 1484.2 192~
1157 1 9263 8105.3 492
116426 1.0 8692.0 (47/27)  7527.8 (43/27)
1166 1 1.6 8097.5 (452%)  6931.6 (41/2%)
117556 3 11705.8 592+  10530.7 (55/2%)
1176 1 1.6 10439 9263
1178 1 6.4¢  10037.8  55/2- 8859.0 512~  E2 Mult.: DCO=1.08 6.
1179 1 6.4 8859.0 51/2- 7679.8 47/2~  E2 Mult.: DCO=1.08 6.
118726 <1 92745  (49/27)  8087.3 (45/27)
119186 46  9082.1 (51/27)  7890.3 47/2"
119596 40  13521.0 (67/27) 12325.1 (63/27)
120663 15 112441 592~ 10037.8 552~  E2 Mult.: DCO=1.10 7.
121326 <1.0 87172 (47/2%)  7504.0 (43/2*)
121716 25 102992  (55/27)  9082.1 (51/27)
122866 10 10404.0  55/2* 91749 512  E2 Mult.: DCO=1.11 9, p=+0.37 12.
1233.13 23 10037.8  55/2" 8804.8 512~  E2 Mult.: DCO=0.98 4, p=+0.64 11.
1240.16 <1 9932.1  (51/27)  8692.0 (47/27)
125556 24 78903 472" 6634.5 43/2~
126516 9.8 129709 63/2*  11705.8 592+  E2 Mult.: DCO=0.92 9.
126656 <1 33540 272" 2087.0 23/2-
1273 1 14 9370.6  (49/2%)  8097.5 (45/2%)
128836 84 33745 2572° 2087.0 23/2~  El Mult.: DCO=0.71 3, p=+0.21 12.
129726 1.8 115964  (59/27) 10299.2 (55/27)
130136 9.9 117058 59/2%  10404.0 552*  E2 Mult.: DCO=0.95 9.
1337.16 <1 34235 25/2* 2087.0 23/2-
135626 <1.0  10530.7  (55/2%)  9174.9 51,2+
135686 9 143277 (67/2%) 129709 63/2*
1380 1 1.0 10750.6  (53/2%)  9370.6 (49/2%)
140726 4.1 7679.8  47/2" 6273.4 43/2~  E2 Mult.: DCO=1.05 8.
1457 6 03 88048 51/2- 73478 472~  E2 Mult.: DCO=0.97 7.

Continued on next page (footnotes at end of table)
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1471,-8 From ENSDF 1371,-8
DzrC'P2n2py)  1999Pal3 (continued)
y(171) (continued)
E,¢ i E;(level) ¥ E; i Comments

14954 6 8.7 15823.1  (71/2%) 143277 (67/2%)

1497.16 <1 2981.3  (21/2%) 1484.2 19/2~

1576 7242 5666.2 39/2~ E,: from Figure 1.

*1593 1 <1 E,: placement from 10038, 55/27 to 8362, 51/27 as shown in figure 1

and table I of 1999Pal3 is incorrect from energy difference
(compilers).

1636 1 8.2 17459.1  (75/2%) 15823.1 (71/2%)

1723 1 <1 2693.6  (17/2%) 970.3 13/2*

1765 1 72 19224 (79/2%)  17459.1 (75/2%)

1903 1 4.1 21127 (83/2%) 19224  (79/2%)

T Based on vy(6)(DCO) data and linear polarization.
¥ Uncertainty of 0.3 keV for strong gamma rays and 0.6 keV for others assigned (by evaluator) based on authors’ statement.
# Authors estimate uncertainties as less than 5% for strong (Iy>10) transitions and less than 10% for weaker transitions.

@ Combined intensity for triplet: 410.2, 411 and 412. DCO ratios and polarization coefficients correspond to the triplet.

& Combined intensity for triplet: 425, 426 and 427. DCO ratios and polarization coefficients correspond to the triplet.

¢ Combined intensity for triplet: 797, 799 and 801.
b Combined intensity for triplet: 837, 838 and 838. DCO ratios and polarization coefficients correspond to the triplet.
¢ Combined intensity for 1178 and 1179 doublet. DCO ratios and polarization coefficients correspond to the doublet.
4 Multiply placed with undivided intensity.

¢ Placement of transition in the level scheme is uncertain.
* y ray not placed in level scheme.
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117 117
5316479 From ENSDF 171,,-9
0zrC'P2n2py)  1999Pal3
Level Scheme Legend
Intensities: Relative I, — I,< Z%Xll}tmx
& Multiply placed: undivided intensity given — L, <10%xIy*
I, > 10%xI1*
<
o
+ S
®3/27) 3 21127
,\'\/
&
N
(79/2%) < 19224
v
*
@527 ~ 17459.1
N
S
(71/2%) @.,,? 15823.1
©7727) - 14327.7
(67/27) 13521.0
X //AN— o 12970.9
©r) &7 12325.1
59/2+ \ ¥ Q¥ 11705.8
Q ) / 11596.4
S S oy
~ 11244.1

61/2+

(53/2")

(55/2")

55/2F
(55/27)

59/2+
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117 117
53164710 From ENSDF 53164710
ZrC'P2n2py)  1999Pal3
Level Scheme (continued) Legend
N . Inltens(ljtles:dl.Qe‘lgtl(;/e- L, ‘ . > I < z%xllynax
Multiply placed: undivided intensity given > 1, <10% XI,;W
—> Iy > IO%XI§,"“)C
5 S \éy
SISINER
NG
51/2- DR ;?L\@L S 8804.8
53/2+ Qi 8753.9
4727) N 8717.2
@727) S 8692.0
40'\/
~ el
. I
5172 Se v 8362.1
51/2 @'7% LUl 8343.8
si2* P S 8323.6
512+ TEAN SN S 8226.5
NP
4972 S @ 8105.3
@s/2%) R S 8097.5
(4527) STV 8087.3
410+ 5 8028.8
170 VS sy 7890.3
‘81 421
v ,m
R
S ¥ »
472~ v S oo 7679.8
S
(43/2;) RS @273 7527.8
(4327) ol D4y 7504.0
o &
4712~ NS ¥ 73478
47/2+ &\L@' 7330.6
> 5
~ & 7242
4712+ N 7180.8
N Q‘?/ N
— 3 3
(41/27) S Q&o;hg@‘ 6967.5
4312+ ; ; R —tt 6964.2
(4127) = 6931.6
R SN
) & g
432 v Ny O 6750.5
SN
] &
4312 S o 6634.5
& 5
3912~ RGN
(3 ) Lo 6448.2
(39/2T) b Q 6391.0
4312+ N 6292.2
43/2- 6273.4
3972+ 5986.0
37/25) 5936.2
(37/27) 5875.6
3972~ 5666.2
39/2- y 5626.0
3972+ 5503.4
35/2(-) 5449.2
352+ 5395.1
52+ 0.0
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117 117
53 164_ From ENSDF 53 164-
ZrC'P2n2py)  1999Pal3
Level Scheme (continued) Legend
Intensities: Relative I, — I,< z%xlglnax
& Multiply placed: undivided intensity given — I, < 10%xI*
I, > 10%x I
7%
&g
" O
&8
4312~ g6 6273.4
&
§
NN
39/2+ NS 5986.0
37120 T S8 5036.2
(372%) LI 5875.6
g N o
P N N
(3912°) RN 5768.2
KPS -
3912~ S Jl 5666.2
3972~ Q‘ZV\L@;\ . 5626.0
D o A ar
39/2+ ¥ o I~ ¢ 5503.4
G729 PN 5492.0
3520 ¥ 5449.2
3502+ 5395.1
“
K,
3
o ) é)\/
AN
N o o N oo on
+ & v Qo D
352 IS 5106.4
352 Vo9 2 5062.4
- SFE Y
33/200) i && 2 4974.5
3321 & 4934.3
N
i~ Sy
3512 NSRS 4813.1
0L &
S &
332+ RPN g > 4682.0
- F Ve &
352 BN 4601.0
3120) QL 4516.4
¥ v >
312 O— — — — 4507.8
§ 2SS L
e} >
g & YIS
312+ CESSSE 43306
312+ ) v oo™ 4285.1
292+ 4095.9
201217 ; 4078.8
312~ 4053.8
29/2° 3969.1
272+ 3709.1
272+ 3684.2
27/20) 3663.0
312~ 3659.7
212+ 3648.3
272+ 3516.1
5/2+ 0.0
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117 117
53 I64‘1 2 From ENSDF 53 164- 12
0zrC'P2n2py)  1999Pal3
Legend
Level Scheme (continued)
— I, < 2%xI™
Intensities: Relative I, — I, <10%xIy*
& Multiply placed: undivided intensity given — S D (/209 W
—————— » Y Decay (Uncertain)
3[3 \d
s O o
¥ Qe X
,\? & '\/\ $ 5
N o
29/2° % S8 & 4095.9
29/20) P o 4078.8
31/2- C & _y 4053.8
QD L eSS _____A 4044
LS
29/2+ R _ 3969.1
| & QIR
| S O NG
[ v WYY
! & YT ~
272+ ) NN o 3709.1
2772+ ! T 6 NI 3684.2
L O e O D 3682
27/20) | RN 3663.0
312~ | ! ® & 3659.7
2712+ " l < 3648.3
! I &S
! I ,\Q) > N
I I B ~ N S o
e : ‘ ¥ PPN TR I 3516.1
2512+ | ! DAL S PR SN 3423.5
25/2+ ! ! NMOT YN g9 3374.5
— N T R g
27112 ! ; % 3354.0
(23/2%) : | s 3339.5
25/2+ L] l 33374
25/2F ! 33224
|
25/25) ! 3270.8
|
|
23/2+ l 31827
|
|
|
23/2F | 3059.6
(2312%) v 3023.7
@124 2981.3
21/27) 2924.5
23/2F 2911.3
23/2() 2908.6
27/2~ 2818.7
21/2F 27007
23/2~ 2641.0
23/2~ 2087.0
5/2+ 0.0
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117 117
53 164_1 3 From ENSDF 53 164_ 13
0zrC'P2n2py)  1999Pal3
Level Scheme (continued) Legend

Intensities: Relative I, — L, < 2% ><1‘;'ﬂ~*‘

& Multiply placed: undivided intensity given — L, < 10%xI)*

—> 1, >10% ><I'}’,’“"

(\; >
-
RN >~
N o
ses o8
~ %
2512+ TEY o S 33374
252+ RN 33224
o'
25/2() &S~ 3270.8
(S
&S
23/2+ oV S 3182.7
Q)’V
) ~ A
O DY DD~ -~
232+ S o NN N 3059.6
23125 SO AN o 3023.7
(2172%) §7§;&<8L§fm -8 2981.3
(21727) SISy 2924.5
23/2* Q=Y T 2911.3
23/20) Iy I 2908.6
(19/27) S Dy S 2826.0
27/2- X = ) 2818.7
2172+ AT R 2751.2
2127 A VAR o 2700.7
17/2%) S wf?fsﬁ 2693.6
232~ NIRCERCIIRN 2641.0
. N
21/20) v 2584.7
(19/2%) 2519.9
19/2+ 2494.9
212+ 2484.8
19/2() 2310.7
17/2+ 2261.6
19/2+ 22438
19/2~ 2105.4
1729 2104.7
232~ 2087.0
19/2+ 2074.5
172+ v v 1932.5
17/2+ 1682.9
19/2- 1484.2
132+ 970.3
52+ 0.0
117
53164
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]5137164_ 14 From ENSDF 15]37164_ 14

ZrC'P2n2py)  1999Pal3

Level Scheme (continued) Legend

Intensities: Relative I,

> max
& Multiply placed: undivided intensity given Iy < 2%xI

————— 1, < 10% X1
I, > 10%x I

(1912%) S S 2519.9
TNV TN
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212+ © 2484.8
ST o
@Q@ S
NS QQ ¥
(-) é’\@b' SR
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19/2* o- = 22438
e Flre ¢ 6

1912~ YOI QXX ol g 2105.4
1725 =P 2 2104.7
2312~ . 2087.0
19/2* @j«' 2074.5

w

&
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N
N
ol W&
NS
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, ¥
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~ “
&9
N
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152+ - ) 1448.9
S
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15/2+ Q)r\,' L 1315.5
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¥
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11/2- > v . 1173.3
&
N

15/2- il 1014.0
1372+ 970.3
112+ 715.5
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11/2~ 676.9
9/2+ 661.2
112+ 652.9
9/2+ 5732
92+ 352.8
5/2+ 0.0
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53164_]5

From ENSDF

OzrC'P2n2py)  1999Pal3

Level Scheme (continued)

Intensities: Relative I,

Legend

—_

& Multiply placed: undivided intensity given —_
E——
S
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SECE
© o
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13/2+ S & 970.3
SOy G Q )

N ~ o

A PN > S
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+ P
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N
92+ > S 352.8
S
“
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1171

53764 -16

From ENSDF

1]71

53764 -16

0zr(lP202py)

1999Pa13

Band(C): Band 3, based on 353,
(9/2) configuration=7g9/2,

[40419/2+
(53/2%) 10750.6
Band(B): Band 2, based on (19/27)
(51/27) 9932.1 1380
B 49/27) 9370.6
@) 124092745
_ +
@) | 86920  47127) 1273 87172
45/27) gy 80873 @520 o 8097.5
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4312~ . R
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3120) 458 l 45164 oy 4126 ‘ 4507  Band(D): Band 4, based on 2263,
896 ‘ d ‘ { 83— a7/.2%)
438 412
29/2(-) l vV gy 407838 29127 4 l 40959 @2hHy 4044
Band(A): Band 1, based on 1340, 4L . i 37 r
32 w0 Yy 60 272 3001 @120 L 3682
! ‘ l |
+ 392 387 + ||
(23/2%) 395 50 L, s st | 33224 2512 ‘, ks 3337.4
‘ |
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x
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92t 0 i 352.8
7
53164

Band(E): Band 5, based on 2695,

72+
372) 5492.0
810
332+ l 4682.0
|
‘ 397
312F 54 4285.1
{ =
+ l 316 ‘
29/2 v g 3601
2712+ SLG 2¥85 % 3684.2
w2t | % 34235
232+ | 240 31827
QI 441 2981.3
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w
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]5137164_ 17 From ENSDF 15]37164_ 17

V7zrC'P2n2py)  1999Pal3 (continued)

Band(I): Band 9, based
on 8456, (47/2%)

(83/2) 21127

1903

(79/2) 19224

1765

(75/27") 17459.1

1636

(71/2%) v 15823.1

1495

(67/27) v 14327.7

1357 Band(K): Band 11, based
on 6751, (43/27),
configuration=rh11/2,
[55011/2~

632" ¢ 129709

Band(G): Band 7, based 1265 Band(J): Band 10, based
on 7182, (47/2%) on 58, (7/2)",

11705.8
configuration=7g7/2,
[42213/2F, a=-1/2

(59/27) 11596.4

61/2* 11184

1176

1297

9L5 (552%)

592+ | 10268.9
|

105307\ geppt

Band(F): Band 6, based 1087

on 5107, (35/2*) 85 512" 9443.9
st | 9184.1

532+ 8753.9 | 088
58 @mh | 8456 1146 1192

512+ 430 83236 szt | 8226.5
- +
| 4727 y 80288 49, 7890.3
()]

29 1217
y 91749 (5127) 9082.1

=

N

=

432+ 6964.2
1038 —T = 432" i 6750.5

43/2" 6292.2 978

39/2+ * 5986.0
789
39/2+ 5503.4 880
3512+ 441 5062.4 35/2F * 5106.4

. 776
Band(H): Band 8, based 312+ 4330.6
on52% gs.,
configuration=7d5/2. 682
? 27/2+ 3648.3
[42011/2F, a=+1/2

232+ 89 30596
212+ 2700.7

? n 816
N 192 22438
172+ 1932.5
1525 ) 14489
132+ 7*25 1207.4 4*7

93 / 46
.
472 106K gy 71808 1064 o
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s S 00 s Y 885
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]5137164_1 8 From ENSDF 15]37164_ 18

07zrC'P2n2py)  1999Pal3 (continued)

Band(L): Band 12, based
on 677, (11/2),
configuration=rh11/2,
[550]1/27, a=-1/2

(67/27) 13521.0

)

1196

(63127) 12325.1

2

1081

59/2~ 11244.1

%

1207

55/2— 10037.8 Band(M): Band 13, based
on 5677, (39/27)

+

1233 9383.4

1021

5172~ 8362.1

472~ 1014

Band(N): Band 14, based

1074 on 1174, (11/2)~,

configuration=(7h11/
2®7y-mb core)

39/2~
5666.2 ¢ ) 5768.2

941 3172~ v 4053.8

3172~ 3659.7

700
2712~ 3354.0
841

27/2 2818.7 713
23/2- % 2641.0
732 536

232y 20870 19/2- * 2105.4
485

o3 1512~ 1620.8

192- 14842 4Y—ﬁ

4

uz- P ums
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