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From ENSDF - Evaluated January 2021 1402 Pd54‘1

2Ge(*Cl,ap2ny)  2001Zh26,2001ZhZR

History
Author Citation Literature Cutoff Date

Full Evaluation

Balraj Singh and Jun Chen NDS 172, 1 (2021) 31-Jan-2021

Includes 73 As(31P,2p4ny)100Pd, where level lifetimes were measured for four levels in the band based on 9.

2001Zh26: E=135 MeV 3°Cl beam was produced from the ATLAS accelerator at ANL. Target was 1 mg/cm? 7>Ge evaporated on
a 15 mg/em? gold foil. y rays were detected with the Gammasphere array consisting of 101 Compton-suppressed Ge. Measured
Ey, Ly, yy-coin, yy(6)(DCO). Deduced evidence of anti-magnetic rotation. Deduced levels, J, &, band structure, y-ray
multipolarities. Comparisons with theoretical calculations.

Detailed data quoted here are from private communication (2001ZhZR) received by B. Singh on Oct 3, 2001 from the authors (S.

Zhu and U. Garg) of 2001Zh26.

20208i20: 7 As(*'P2p4ny),E(3'P)=125 MeV. Measured level lifetimes of four levels in the band based on 9~ using DSAM
method. Measurements were made using the INGA array of 21 Compton-suppressed clover Ge detectors at the Pelletron-LINAC

facility of TIFR-Mimbai.

E(eveht 7@
0.0¢ o+
665.0¢ 5 2%
1414.9¢ 7 4*
205438 8 (4)
2187.8¢8 6+
2467.8 8 6")
25038 8 5-
2985.8¢ 9 8+
302028 9 (67)
31758 8 gr&
3200608 7”
3437.8 9 (8%)
3866.8¢ 9 10"
3877289 (8)
405171 9 9=
409099 9=
414277 9 (10M)
4630.98 10 (107)
4758.4¢ 9 12+
4776179 (11%)
4860.81 9 11-
4923.2 9 124
49439 10 11~
5074.6/ 9 (12%)
5449.0/ 9 134
5569.9¢ 10 (127)
56658/ 9 13-
5702.7€ 9 14*
59152/ 9 14®
6065.9" 11 (137)
6131.0 10  14%)
6455.0/ 10 15
6685.98 12 (147)
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46Pds42 From ENSDF 00pq, -2

2Ge(*>Clap2ny)  2001Zh26,2001ZhZR (continued)

100pg 1 evels (continued)

E(level)T @ Ty /2d Comments

670097 10 15 0.90 ps 10 Tyjp: DSAM for 1035y (20208i20).
6934.27 10 16
7081.7! 10 (15+)@

7271.1 10 (16%)
7338.2L 10 (16%)
7640.6% 10 17- 0.55ps7  Tijp: DSAM for 940y (20208i20).

7830.9! 10 (17

79652/ 11 (175P

8298.6! 10 (18%)

8560.6 11 19

8711.6" 11 19- 042ps 5 Tyj: DSAM for 1071y (20208i20).

9384.27 12 (18%)¢

9684.6! 11 (19%)¢

10099.6" 12 21° <0.15 ps Ty/2: effective half-life=0.15 ps from DSAM for 1388y (2020Si20), assuming 100% side
feeding.

10447.68 11 200

10709371 13 2200

1647.6k 12 21

11681.6% 13 (237)

11815.9% 13 230)

13157.67%k 13 220

13200.0¢ 74 250

13433.6% 14 (25)

14451.07F 14

15009.3K 14

 From least-squares fit to Ey data, assigning AEy=0.5 keV for each y ray as suggested by 2001Zh26.

¥ Level not supported in other reactions (2001Pe05 and/or 2000ApZY). The deexciting y ray is placed differently in other reactions
and in the Adopted Levels, Gammas.

# Antimagnetic-rotational structure suggested (2001Zh26).

@ As proposed by 2001Zh26 based on yy(6)(DCO) data and band assignments. The assignments in the Adopted Levels are the
same in most cases, except that many are placed in parentheses there, and in some cases the level energies differ due to
reordering of the yy cascades.

& From the Adopted Levels. 2001Zh26 propose 8.

4 (16™) in the Adopted Levels.

b (18%) in the Adopted Levels.

¢ (20%) in the Adopted Levels.

¢ From DSAM (2020Si20).

¢ Band(A): g.s. band.

/ Band(B): Band based on 9~. 2001Zh26 propose antimagnetic rotational structure for the band members above 177
1071-1388-1582-1752 cascade. This assignment is based on their cranked shell-model calculations and spectroscopic properties.

¢ Band(C): Band based on (47).

" Band(c): Band based on 5~.

7 Seq.(D): y cascade based on 220,

J Seq.(E): y cascade based on (10%).

k Seq.(F): y cascade based on 204,

! Seq.(G): y cascade based on (157).
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467ds43 From ENSDF 00pq, -3

2Ge(*Cl,ap2ny)  2001Zh26,2001ZhZR (continued)

,y(lOOPd)

DCO values are for 32° (or 147°) and 37° (or 143°) with gates on AJ=2, quadrupole transitions. The values are from 2001ZhZR.
Expected DCO=1.0 for AJ=2, quadrupole transitions and =0.5 for AJ=1, dipole transitions with gate on quadrupole transitions.

E, Lt Ei(level)  JT E; i Mult. @ Comments
190.0 5 1055 31758  8* 2985.8 8* DCO=6.3 11
Additional information 6.
209.0 5 082 32296 7 30202 (67)
214.0 5 031 40909 9 38772 (87)
254.0 5 57027  14* 5449.0 13™)
256.0% 5 052 73382  (16%) 70817 (15%)
262.0 5 1.82 34378 (8% 31758 8* Additional information 9.
276.0 5 283 41427  (10%) 38668 100 D+Q¥ DCO=2.8 4
Additional information 15.
280.0 5 232  2467.8 (6" 2187.8 6F D+Q&%  DCO=22 3
298.0 5 374 50746 (12%Y) 47761 (117) Additional information 20.
302.0% 5 7640.6  17- 73382  (16")
3120 5 031 49439 11~ 4630.9 (107)
324.0 5 6455.0 15 6131.0 14™)
370.0% 5 7640.6  17° 72711 (16%)
374.0 5 172 5449.0 13 5074.6 (12%)
449.0 5 .11 25038 5 2054.3 (47)
466.0 5 485 59152 140 5449.0 13 D DCO=0.5 I
Additional information 25.
468.0% 5 8298.6  (18%)  7830.9 (17%)
479.0 5 475 69342 16 64550 15 D DCO=0.5 I
Additional information 29.
49205 052 78309 (17f) 73382 (16%)
516.0 5 1.21 30202 (6) 2503.8 5
526.0 5 051 54490 13™ 49232 120
540.0 5 071 46309 (107) 40909 9~
540.0 5 141  6455.0 159 59152 14 DCO<0.5
558.05 15009.3 14451.0? E,: placement from 13504, (24%) level in the Adopted
Levels, Gammas.
570.0% 5 0.11 67009 15 6131.0 14™)
591.0 5 082 56658 13~ 5074.6 (12%)
609.0% 5 1.07 1070932 22059 10099.6 21~ D DCO=0.5 I
E,: placement from 11821, (237) level in the Adopted
Levels, Gammas.
614.0 5 111 40517 9 3437.8 (8%
616.0 5 061 47584  12% 41427 (10™)
626.0 5 0.61 55699 (127) 49439 11°
633.0 5 061 4776.1  (11%) 41427 (10") D DCO<0.5
639.0 5 121 20543 (47 1414.9 4% DCO>10.
648.0 5 031 38772 (8) 3229.6 7
66505 1005 665.0 2* 0.0 0F Q DCO=1.12
Additional information 1.
682.0 5 172 6131.0 140 5449.0 13 D DCO=0.5 ]
Additional information 27.
691.0 5 6.67  5449.0  13™) 4758.4 12* D DCO=0.5 I
Additional information 21.
706.0 5 1.92 76406 17 69342 16 Additional information 30.
708.0 5 061 31758 8* 2467.8 (6%

Continued on next page (footnotes at end of table)
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46 Pd54'4 From ENSDF 46 Pd54'4

2Ge(*>Clap2ny)  2001Zh26,2001ZhZR (continued)

y(lOOPd) (continued)

E,f LT Eleve) 7 Epo 0 Mul@ Comments
71805 071 48608 117 41427 (10%)
72605 848 32296 7° 25038 5°  Q DCO=1.0 3

Additional information 8.

742085 042  5665.8 13- 49232 129
75005 884 14149 47 665.0 2* Q DCO=1.0 2

Additional information 2.
753.0 5 629 64550 154 57027 14+
770.0 5 1.01  4860.8 11- 4090.9 9~
773.05 683 2187.8 6* 1414.9 4* Q DCO=1.12

Additional information 3.
786.0 5 1.07 67009 15~ 5915.2 144

798.0 5 51.6 25 2985.8 8t 2187.8 6* Q DCO=1.12

Additional information 5.
805.0 5 27.4 14  5665.8 13~ 4860.8 11~ Q DCO=1.12

Additional information 23.
809.0 5 23.2 12  4860.8 11~ 4051.7 9~ Q DCO=1.12

Additional information 17.
816.0¥ 5 073 72711 (16%)  6455.0 154
822.05 505 4051.7 9~ 3229.6 7 Q DCO=1.0 3

Additional information 12.
853.05 192 4943.9 11~ 4090.9 9~ Q DCO=1.0 4

Additional information 19.
861.0 5 535 4090.9 9~ 3229.6 7 Q DCO=0.9 3

Additional information 14.
876.0 5 1829 4051.7 9~ 3175.8 8* D DCO=0.5 1

Additional information 13.
881.05 37719 3866.8 10 2985.8 8* Q DCO=1.12

Additional information 11.
892.0 5 26.7 13 47584 12+ 3866.8 10 Q DCO=1.0 2

Additional information 16.
908.0 5 153 5665.8 13~ 4758.4 12%
909.0 5 0.51 4776.1 (11*)  3866.8 10
92005 041 85606 1900 76406 17  Q DC0=0.9 3
932.0 5 072 5074.6 (12%) 41427 (10™)
939.0f 5 24813  5569.9 (127) 46309 (107) Q DCO=1.0 3

Additional information 22.
940.0 5 24.8 12 7640.6 17~ 6700.9 15~ E2 DCO=1.0 3

Additional information 31.
944.0 5 1407 5702.7 14% 4758.4 12% Q DCO=0.9 3

Additional information 24.
967.0 5 131 4142.7 (10*) 3175.8 8*
970.0 5 343 3437.8 (8% 2467.8 (6T) Q DCO=0.9 3

Additional information 10.
988.0 5 7.68 3175.8 8t 2187.8 6* Q DCO=1.0 2

Additional information 7.
992.0 5 212 59152 149 49232 120 Additional information 26.

994.0 5 121  4860.8 11~ 3866.8 10+
998.0 5 041 67009 15~ 5702.7 14*
1006.0 5 6455.0 154 5449.0 134
1019.0 5 05171  6934.2 169 59152 144
1031.0 5 122 7965.2 (177)  6934.2 16
1035.05  23.712 67009 15~ 5665.8 13~ E2 DCO0=0.9 2
Additional information 28.
1042.0 5 152 32296 7 2187.8 6%
1053.0 5 323 24678 (67) 14149 4*

Continued on next page (footnotes at end of table)
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467 ds4-> From ENSDF 00pg,,-5

2Ge(*>Clap2ny)  2001Zh26,2001ZhZR (continued)

y(lOOPd) (continued)

Eﬂ IyT E;(level) Iz Ef J? Mult. @ Comments
1056.0 5 4.14 49232 124 3866.8 10% Q DCO=1.0 2
Additional information 18.
1066.0 5 0.9 1 4051.7 9~ 2985.8 8*
1071.0 5 158 8 8711.6 19~ 7640.6 17 E2 DCO=0.9 2
Additional information 32.
1089.0 5 9.6 5 2503.8 5 14149 4% D DCO=0.5 1
Additional information 4.
1106.0F5 097 118159 2300  10709.3? 220) D DCO=0.5 I

E,: placement from 11211, (227) level in the Adopted
Levels, Gammas.
1116.0 5 061 66859 (147) 55699 (127)
1122.0 5 031 60659 (137) 49439 11~
11400 5 042 72711 (16%)  6131.0 14™
1157.0 5 072 59152 144 47584 12*
1166.0 5 081 7081.7 (15%) 59152 14™)

120005 071 11647.6 219 10447.6 204 D DCO=0.6 I

1208.0% 5 6131.0  14™ 49232 120

1209.0 5 242 50746  (12Y)  3866.8 10* Q DCO=1.22

1231.0 5 274 69342 169 57027 14 Q DCO=0.8 I

1250085 097 34378 (8 2187.8 6*

1293.0 5 14451.0? 13157.67 2209 E,: placement from 12946, (23%) level in the Adopted

Levels, Gammas.
1364.0 5 172 8298.6  (18Y) 69342 16

1377.0¥ 5 093 78309 (17) 64550 154
1379.0 5 1.04 70817 (15%) 57027 14*

1384.0 5 0417 132000 257 118159 239 Q DCO=0.8 2

1386.0 5 9684.6  (19%)  8298.6 (18%)

1388.0 5 474 10099.6  21° 8711.6 19 Q DCO0=0.8 I

1419.0¥ 5 052 93842  (18) 79652 (17%) Ey: in *Ti(®Ni,4py) (2000ApZY), a 1420.2y is placed

from 10139 to 8718 level.

1423.0 5 081 73382 (16Y) 59152 14™)

151005 03171 13157.67 22 11647.6 21%) D DCO=0.4 2

E,: placement from 15015, (25%) level in the Adopted

Levels, Gammas.

1569.0 5 041 7271.1  (16%) 57027 14*

1582.0 5 041 11681.6 (237) 10099.6 21~ DCO=0.7 3

1635.055 0417 73382  (167) 57027 14*

1717.0 5 041 118159 230 10099.6 21-

1736.0" 5 121 104476  20™ 8711.6 19 DCO=0.4 1

1752.0 5 021 13433.6 (257) 11681.6 (237) DCO=1.05

1852.0 5 0417 15009.3 13157.6? 2209 E,: placement from 13504, (24*) level in the Adopted
Levels, Gammas.

QT

1887.0f 5 04171 104476 200 8560.6 190

T From 2001ZhZR. The uncertainties in Iy values quoted by 2001ZhZR are adjusted by the evaluators so that the minimum
uncertainty is 5% for Iy>10, 10% for Iy<10, as suggested by 2001Zh26 in caption of their level scheme in Figure 2, since some
of the uncertainties quoted by 2001ZhZR are much smaller implying that these are only the statistical uncertainties.

¥y not reported in other high-spin studies (2000ApZY,2001Pe05).

# 1852-1510-1200-1736 cascade is reordered as 1510-1852-1200-1736 in 2001Pe05 and 1510-1200-1736-1852 in 2000ApZY. Based

Continued on next page (footnotes at end of table)
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46Pds46 From ENSDF 00pq, -6

2Ge(3Clap2ny)  2001Zh26,2001ZhZR (continued)

y(lOOPd) (continued)

on transition intensities, ordering of 2001Pe05 is adopted by the evaluators in the Adopted Levels, Gammas. Also 1106-609
cascade from 11816 level in 2001Zh26 is reordered in 2001Pe05 and 2000ApZY as 609-1106, which is also given in the Adopted

Levels, Gammas.
@ From yy(DCO) in 2001ZhZR. Mult=Q indicates AJ=2, quadrupole (most likely E2); Mult=D indicates AJ=1, dipole (with

possible quadrupole admixture); and Mult=D+Q indicates AJ=0, dipole+quadrupole (most likely M1+E2).
& DCO ratio >1 suggests AJ=0, dipole+quadrupole.
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46 Pd54'7 From ENSDF 46 Pd54—7
2Ge(*Cl,ap2ny)  2001Zh26,2001ZhZR
Legend
Level Scheme
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467ds48 From ENSDF 00pq_,-8

2Ge(®*Cl,ap2ny)  2001Zh26,2001ZhZR

Level Scheme (continued)

Intensities: Relative I,

Legend
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