63 Thg,-1 From ENSDF - Evaluated March 2022

147
65 TbSZ_l

1206n(lPdny)  1998S¢32,1995S¢17,1996Ni10

History
Type Author Citation Literature Cutoff Date

Full Evaluation  N. Nica and B. Singh  NDS 181, 1 (2022) 9-Mar-2022

19985¢32,1995S¢17,1996Ni10 compiled for XUNDL by B. Singh (McMaster).

1998Sc32: 1208n(3P4ny), E=152 MeV; 1995Sc17: same, and 22Sn(*'P,6ny), E=160 MeV. Measured Ey, 1y, yy,
vy(0)(DCO) using an array of 12 Compton-suppressed Ge detectors.

1994Me03: 129Sn(3!P4ny), E=140, 150 MeV. Measured yy, (ce)y.

1996Ni10: 'Mo(3!' V,4ny) E=230 MeV. Measured Ey, yyy using GASP (40 Ge detector array and particle detector array) and
8 array. Deduced super-deformed band.

1979Br28: 'Eu(a,8ny), E=68-110 MeV. Measured Ey, Iy, I(ce), Ty).

All y rays reported by 1994Me03 are confirmed by 1995Sc17 and 1998Sc32, but the ordering of the transitions in some of the
cascades is different in 1994Me03.

147Th Levels

E(level)T ik T2 Comments

50.6 112~ 1.83 min 6  E(level): from Adopted Levels.

Additional information 1.
Ty/2: from Adopted Levels.

1316.4 2 152* 4.8 ns 6 Ty/2: from 1979Br28.

1601.2 2  13/2*

1988.1 2 15/2~

208822 17/2F

2575.53 192~

2714.6 3 19727

2785.12  21/2*

3042.4 2 2327 35ns 4 Ty/2: from 1979Br28.

3189.7 2  25/2%

320624  23/2F J7: 25/2* in 1995Sc17.

3381.13  252%

3471.12  2772°F

3572.0 3

3889.02  27/2°

4508.2 2  29/2~

4723.02  29/2*

5003.7 3 31/2~

5131.14  (29/2%)

5199.7 4

5276.6 3 (29/2%)

5296.7 2  31/2°

5321.02 29/2%

5393.8 4

5491.6 3

5502.1 3

5503.7 3

5581.5 4

5586.8 3

5631.0 3 3124

5649.9 2 31727

5665.1 4

5665.4 3

5700.5 3

5766.9 3 33/2F

5880.0 3 332

5924.6 3 35/2°

Continued on next page (footnotes at end of table)
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63 Thg,-2 From ENSDF

147
65 Tb82_2

1206n(3lPdny)  1998S¢32,1995S¢17,1996Ni10 (continued)

147Tp Levels (continued)

EdeveDT 77 | Edeven® ¥ Tin | Edevehf i
5966.0 3  33/2* 7650.0 4 105522 5

5980.53 35/2” 77144 3 412 10731.7 4 552
6018.8 5 7761.8 3  43/2)  18ns | 1082225

6107.0 4 7776.8 4 10897.1 4  (51/2%)
612463 (33/2%) | 7806.5 4 11036.4 4 5724
620173 37/2° 784374 (41)2) 113159 5

6250.0 4 8118.9 4 11449.8 4

6388.5 4 8221.9 4 11497.0 5

642273  39/2- 8237.0 11637.8 4 5920
6448.3 4 8240.5 4 11840.8 5

6549.8 3  35/2- 8276.8 4  (43/2) 11929.4 4

6617.53 352 843374  (45/2) 120829 4  59/2(H)
6664.6 3 35/2+ 8449.5 4 4520 1237254 6124
673823 37)2* 8506.3 5 12662.0 5 (61/2)
675553  (39/2) 8538.1 4 1281374 632
6797.6 4 8616.2 4 13317.1 4  65/29)
6821.4 3 352%) 875123 47120 1382375 6724
6903.83 392t 877324 4729 13908.2 6

6904.7 3 372+ 8856.6 3 4720 143443 6

6960.53 372%) 8967.9 4 x¥ J
702223 3727 9036.4 3 49/2) 826+x"  J+2
726153 412 9507.8 5 1710+x"  J+4
72718 3 37)2F 9731.0 4 492 2651+x  J+6
7275.1 4 9920.54 (51/2%) 3649+x"  J+8
7306.9 4 99552 4 5324 4704+ J+10
7311.1 3 9974.3 5 5815+x"  J+12
7336.33  39/2- 10346.1 6 6982+x"  J+14
7506.2 3 39/2* 10380.5 4 8206+x"  J+16
7540.3 3 39200 | 10428.8 4 (53/2%) 9487+x"  J+18

T From least-squares fit to Ey’s, assuming A(Ey)=0.3 when not available.
¥ From 1998Sc32 and 1995Sc17 (see Adopted Levels dataset for adopted J” values).
# Band(A): Super-deformed band (1996Ni10).

y(*7Tb)
B, L¥  Efevel) I E; i Mult.# Pid
(14.8%) 7776.8 7761.8 43/2(5)
47.94 7761.8 43200 77144 41/2"
61.24 7336.3 3912~ 7275.1
63.3¢ 5649.9 312t  5586.8
70.5% 2785.1 2127 2714.6 19/2*
90.04 3471.1 27/2¢ 3381.1 252 wMi&
100.0% 2088.2 17/2*  1988.1 152~
112.14 7761.8 43259 7650.0
1208 1 6.1414 67382 372t 66175 3529 MI+E2 —-0.25 10
129.14 5631.0 3124 5502.1
139.22 1.81 11 6960.5 3724 6821.4 35729  MI+E2 -0.20 10
146.44 5649.9 312t 5503.7

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Sc32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Sc17,B
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63 Tbg,-3 From ENSDF 47T, -3

1206n(3lPdny)  1998S¢32,1995S¢17,1996Ni10 (continued)

y(*7Tb) (continued)

E, L¥ Ei(level)  JF E; " Mult.# Pid Comments
14741 325 3189.7  25/2% 3042.4 232+ MI(+E2) +0.055
147.84 5649.9  312* 5502.1
153.6% 12082.9 5924 11929.4
156.9% 8433.7  (45)2) 8276.8 (43/2)
157.7¢ 5924.6  35/2” 5766.9 33/2*
158.5¢4 5649.9  312* 5491.6
163.3¢ 5665.4 5502.1
16551 139222  6903.8 3924 67382 372+  MI(+E2) -0.055
180.02 14.3 9036.4 4924 8856.6 472  El1(+M2) 0.00 5
181.04 11497.0 11315.9
191.3¢ 3381.1 252F 3189.7 252t  MI+E2&
193.2¢ 8433.7  (45)2) 8240.5
196.7¢ 8433.7  (45)2) 8237.0
208271 3213 7714.4 412 7506.2 39/2*  El1(+M2) 0.00 +5-2
209.84 2785.1  212* 2575.5 192~
212.04 8433.7  (45)2) 8221.9
213.14 87512 47209  8538.1
221.14 64227 392 6201.7 372~  MI+E2¥
22122 94 7761.8 4320 7540.3 39200 E2 8(M3/E2)=0.00 +5-2.
22424 5924.6  35/2” 5700.5
224.44 9955.2 5324 9731.0 492
224.6% 70222 372 6797.6
229.64 8506.3 8276.8 (43/2)

23441 10.96 22 7506.2  39/2* 7271.8 37/2F MI1+E2 +0.08 4
240.1 1 9.38 22 6904.7  37/2* 6664.6 35/2* MI1(+E2) +0.04 4

24907 2203 5880.0 33249 5631.0 3129  MI(+E2) +0.055

25741 8285 3042.4  23/2% 2785.1 212t  MILE2 Mult.: E2, AJ=1 transition in
1994Me03; M1, AJ=1 transition in
1983St07.

259.64 5924.6 352 5665.1

263.11 126623  9036.4 49724 87732 47249  MI+E2 +0.17 2

269.0% 7540.3  39/20)  7271.8 37/2%

271.6% 5665.4 5393.8

276.14 6664.6  35/2* 6388.5

27711 98524 62017 37/2° 5924.6 352~  MI+E2 -0255

28141 6785 3471.1  27/2% 3189.7 2572t  MI(+E2) —0.055

28521 6135 9036.4  49/2%9) 87512 4720 El

280.61 2373 123725 61249 120829 5924  MI1+E2 -0.17 7

301.24 8538.1 8237.0

301.62 9.0 87512 47200 84495 45120)  MI(+E2) +0.055

30462 3.84 11036.4  57/2%9  10731.7 5524  D(+Q) 0.00 10

31001 1853 5631.0 312 5321.0 292t  MI(+E2) +0.055

314.11 28.74 7336.3 392 70222 37/2~  MI+E2 +0.27 3

31611 5475 5966.0  33/2* 5649.9 31/2*  MI+E2 +0.20 5

318.5¢4 8856.6  47/207  8538.1

323.7¢ 87732 47249 84495 4520

32891 1263 5649.9  31/2* 5321.0 29/2*  MI(+E2) +0.10 0

330.6% 8449.5 4520 81189

33281 55626 67555  (39/2) 64227 392~  D(+Q) 0.00 10

339.04 3381.1  25/2% 3042.4 232F  MI+E2&

339.14 7650.0 7311.1

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Sc32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Sc17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ni10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Me03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983St07,B

187 Tbg,-4 From ENSDF 18/ Tbg,-4

1206n(3lPdny)  1998S¢32,1995S¢17,1996Ni10 (continued)

y(*7Tb) (continued)

E, L¥  Ei(level) 7 E; i Mult.# st Comments

346.5¢ 7306.9 6960.5 37/2+)

354.44 5631.0 3124 5276.6 (29/2%)

35771 1123 72615 4120 6903.8 3912 MI(+E2) -0.055

367.64 6617.5  35/2+) 6250.0

373.54 5649.9  31/2* 5276.6 (29/2%)

37581 1333 73363 392 6960.5 3724  D(+Q) 0.00 5

37811 67.18 77144 412 7336.3 392~  MI(+E2)  +0.055

382.24 3572.0 3189.7 252+

391.04 11840.8 11449.8

403.24 77144 4127 7311.1

40451 11058  3189.7 25/2* 2785.1 212t  E2

406.5% 7311.1 6904.7 37/2%

407.6% 77144 4127 7306.9

421.14 32062 23/2F 2785.1 212t  MI+E2 Mult.: from a(K)exp and y(6) in
1983St07.

42534 10380.5 9955.2 53/2(+)

428.74 3471.1  27)2F 3042.4 23/2*

431.54 7336.3  39/2” 6904.7 37/2*

433.0 3 325 82768  (43/2) 7843.7 (41/2)  D(+Q) -0.07 7

44121 1886 12813.7 6324 123725 612  MI+E2 -0.34 8

441,94 6107.0 5665.1

461.6% 8967.9 8506.3

465.6% 5665.4 5199.7

467.74 6448.3 5980.5 35/2~

468.9¢ 8118.9 7650.0

487.14 20882  17/2* 1601.2 13/2*

49541 2324 50037 312 4508.2 292~  MI(+E2)  +0.055

4982 1 1273 64227 39/2° 5924.6 352~  E2 5(M3/E2)=0.00 +15-5.

501.24 6201.7 372 5700.5

503.4 1 886 13317.1 652%™  12813.7 632  MI+E2 -0.80 55

506.6 2 584 138237 672%  13317.1 6524  MI+E2 —-0.85 45

508.3 2 564 10428.8  (53/2%) 99205 (51/2%) MI(+E2)  +0.02 12

520.6% 143443 13823.7 672

522.6 8237.0 7714.4 41/2°

526.04 8240.5 7714.4 412

534,04 5665.1 5131.1 (29/2%)

534.14 8967.9 8433.7 (45/2)

545.04 7806.5 7261.5 412

552.64 11449.8 10897.1 (51/2%)

585.8¢ 12082.9 5924 11497.0

587.6% 25755  19/2- 1988.1 15/2~

601.44 7506.2  39/2* 6904.7 37/2*

601.42 168 11637.8 5927 11036.4 5729  (EL(+M2)) —0.10 10
607.2 3 597 7271.8 372* 6664.6 352t  MI+E2 +0.20 5

613.54 6738.2  37)2* 6124.6 (33/2%)

625.04 6018.8 5393.8

628.04 5924.6 352 5296.7 31/2~ &

631.64 10552.2 9920.5 (51/2%)

636.3 1 944 75403 3920 6903.8 39129 (E1(+M2))  0.00 +5-15

668.64 6250.0 5581.5

669.8 3 506  6549.8  35/2” 5880.0 3329 (E1(+M2))  0.00 +10-15

683.81 2064  5980.5 3572~ 5296.7 31/2~ E2 5(M3/E2)=0.00 1.

Continued on next page (footnotes at end of table)

4



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Sc32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1995Sc17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1996Ni10,B
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147
65 TbSZ_S

From ENSDF 63 Thg,-5

1206n(3lPdny)  1998S¢32,1995S¢17,1996Ni10 (continued)
y(*7Tb) (continued)
E, L¥ Ei(level) 7 E; " Mult.# st Comments
687.6% 8449.5 45120 7761.8 4320  Q Mult.: AJ=2 (1994Me03).
696.84 5700.5 5003.7 31/2-
696.9 1 191.4 12 2785.1  21/2% 2088.2 172t  E2
69861 1883 6664.6 352+ 5966.0 332t  MI+E2 +0.55 13
69931 4706 3889.0  27/2° 3189.7 252  El
718.1¢ 11449.8 10731.7  55/2()
73751 1915 6617.5 352 5880.0 3329  MI+E2 -0.10 5
738.54 6388.5 5649.9 31/2*
757.3 2 46830 67382  372F 5980.5 352~  El(+M2) 0.00 10
763.24 5766.9  33/2% 5003.7 31/2-
763.74 11315.9 10552.2
771.8 1 1823 12 2088.2  17/2* 1316.4 152t  MI+E2 +0.10 5
776.2¢ 8538.1 7761.8 4320
776.4 2 6.0 107317 5529 9955.2 5324  (MIL(+E2)) —0.1520
782.8 2 553 6549.8  35/2° 5766.9 332t  El(+M2) 0.00 +20-2
786.3¢ 7336.3 392 6549.8 35/2-
809.44 77144 412 6904.7 37/2*
811.02 795 77144 412 6903.8 392" (EI(+M2))  0.00 +I0-5 E,: level-energy difference=810.5.
826@ 826+x  J+2 x
831.7¢4 6797.6 5966.0 33/2*
833.9¢ 4723.0  29/2* 3889.0 27/2°
835.8¢ 6960.5 3724 6124.6 (33/2%)
838.3¢ 10346.1 9507.8
867.0% 10822.2 9955.2  53/2()
876.1¢ 5880.0 3329 5003.7 31/2-
884@ 1710+x  J+4 826+x J+2
884.1 1 405 9920.5  (51/2%)  9036.4 4924  (MI+E2)  +1.00 10
891.6% 9507.8 8616.2
893.14 11929.4 11036.4 5729
901.84 8616.2 77144  41/2
915.14 70222 3727 6107.0
91881 67.09 99552 5329 9036.4 4924  E2
920.8¢ 5924.6 352 5003.7 31/2°
924.24 6904.7  37/2% 5980.5 35/2~
926.7 2 8.0 4 5649.9  31/2* 4723.0 2972t  MI+E2 +0.12°5
938.8¢ 6904.7  37/2% 5966.0 33/2*
941@ 2651+x  J+6 1710+x J+4
94152 524 6821.4 35720 5880.0 3329 D(+Q) +0.05 5
944 .54 13317.1 65259 123725 612¢)
95781 1565 9731.0 4924 8773.2 4729 MI+E2 +0.29 9
960.6% 8221.9 7261.5 4129
977.6% 5700.5 4723.0 29/2*
989.41 62611 87512 4720 7761.8 43200  E2
99641 2195 8773.2 4724 7776.8 (E1(+M2)) —0.04 6
998@ 3649+x  J+8 2651+x J+6
1011.2¢ 87732 472 7761.8 43/20)
1014.6% 6664.6  35/2% 5649.9 31/2*
1024.24 12662.0  (61/2)  11637.8 5920 E1&
1037.01 2715 45082 292 3471.1 272+  El
1041.7 2 7.4 4 70222 3727 5980.5 352~  MI(+E2) —0.055
1044.0% 5766.9  33/2% 4723.0 29/2*

Continued on next page (footnotes at end of table)
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65 Tb82_6

From ENSDF

147
65 Tb82_6

1206n(3lPdny)  1998S¢32,1995S¢17,1996Ni10 (continued)
y(*7Tb) (continued)

E, L% Ei(level) ¥ E; " Mult.# Pid Comments
1046.4 2 10.64 120829 592%™ 110364 5729  MI+E2 +1.14
1055@ 4704+x  J+10 3649+x J+8
1069.3¢ 11449 .8 10380.5
1081371 3797 110364 572 9955.2 5324  E2
1083.6% 7506.2  39/2* 64227 39/2-

1088.24 78437  (41)2) 6755.5 (39/2)

1094.8 1 1254  8856.6 472 7761.8 43/20)  E2 S(M3/E2)=0.00 +30-5.
1097.34 70222 372 5924.6 3572~ D+Q Mult.: AJ=1 (1994Me03) for a 1099y.
1111@ 5815+x  J+12 4704+x J+10

1114.9¢ 5003.7  31/2° 3889.0 27/2-

1118.0¢ 75403  39/209) 6422.7 39/2"

1120.84 6124.6  (33/2%)  5003.7 31/2-

1150.84 4723.0  292* 3572.0

1166.1 2 523 10897.1  (51/2%)  9731.0 492 (MI+E2) +0.28 3
1167@ 6982+x J+14 5815+x J+12

1223.14 9974.3 8751.2 4720

1224@ 8206+x J+16 6982+x J+14

1246.14 13908.2 12662.0 (61/2)

125191 1294  4723.0 29)2* 3471.1 272 MI(+E2) 0.00 5
1265.54 13164 15)2* 506 112~  M2+E3&

1281@ 9487+x  J+18 8206+x J+16

1294.64% 7275.1 5980.5 35/2~

1306.24 7271.8  37)2% 5966.0 33/2*

1392.54 10428.8  (53/2%)  9036.4 49/2®)

1398.24 2714.6  19/2* 13164 15/2*

1407.6 1 3526 52967 312 3889.0 272~ E2

1550.74 16012  13/2* 50.6 11/2-

1850.02 1044  5321.0 29)2F 3471.1 272  MI1+E2 -0.90 I5
1922.7¢ 5393.8 3471.1 27/2*

1937.54 1988.1 152~ 50.6 11/2-

1941.449 5131.1  (29/2%)  3189.7 25/2*

2010.04 5199.7 3189.7 25/2*

2020.6% 5491.6 34711 27)2*

2031.24 5502.1 3471.1 27)2*

2038.04 2088.2  17/2* 50.6 11/2-

2087.14 5276.6  (29/2%)  3189.7 25/2*

2110.6% 5581.5 3471.1 27/2*

2115.94 5586.8 3471.1 27)2*

2131.6% 5321.0  29/2% 3189.7 25/2*

2160.2¢ 5 5631.0 3124 3471.1 27/2*

2179.04 5649.9  31/2* 3471.1 27/2*

2314.14 5503.7 3189.7 25/2*

 From 1998Sc32 for Ey’s with uncertainties, from 1995Sc17 for others. For super-deformed band, values are from 1996Ni10.
¥ From 1998Sc32. Values quoted by 1998Sc32 are divided by 1000.
# From DCO measurements (1998Sc32, no DCO values given), supposing that Q transitions are E2, and D+Q transitions are

M1+E2; see Adopted Gammas for adopted multipolarities.

@ From 1996Ni10.

Continued on next page (footnotes at end of table)
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63 Thg~7 From ENSDF 147 Th,-7

1208n('Pdny)  1998S¢32,19955¢17,1996Nil0 (continued)

7(147Tb) (continued)

& From 1994Me03 based on ce and DCO data.
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Legend
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Level Scheme (continued)

Legend
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Level Scheme (continued)

Intensities: Relative I,

Legend

Iy < 2%xIy*
I, < 10%xTy**
Iy > 10%xIy*
¥ Decay (Uncertain)
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Legend
Level Scheme (continued)
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Legend
Level Scheme (continued)
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Legend
Level Scheme (continued)
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Band(A): Super-deformed

band (1996Ni10)
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