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Additional information 1.

Experimental articles:

1981La24: “8Sm('N 3ny) at 68 MeV, yy(f) with an array of 5 Ge and 6 Nal(Tl) detectors. Report 22 negative-parity levels to
49/27. See 1984Lall by same first author.

1983Ho10: 141Pr(22Ne,4m/) at 120 MeV, yy(0) with an array of 4 Ge and 6 Nal(Tl) detectors. Report 28 negative-parity and 11
positive-parity levels.

1983LazZP: 8Sm(1*N,3ny) at 68 MeV and "' Pr(**Ne,4ny) at 113 MeV, yy(6) with an array of 7 Ge and 2 Nal(TI) detectors.
Lab report, see 1984Lall by same first author.

1984Lall; 148 Sm(14N,3ny) and 141Pr(22Ne,4ny), yy(6) with an array of 7 Ge and 2 Nal(TI) detectors. Report 28
negative-parity and 19 positive-parity levels.

1985An09: 9Sm('¥N,5ny) at 86 MeV, yy(t) with 3 Ge detectors. Report 20 negative-parity and 12 positive-parity levels.

1985H004: 1Pr(32Ne,4ny) at 110-120 MeV, yy(0) with 4 Ge and 1 Nal(T1) detectors. Same first author as 1983H010 and
report same negative-parity levels as 1983Ho10.

1987Ga09: '2Te(3>Cl,4ny) at 150 MeV, level lifetimes by recoil-distance method. Report 33 lifetimes and 2 limits.

1989RaZW: 20Te(37Cl,4ny) at 160 MeV, yy measured in 87 array. Lab progress report, no results.

Level structure near the ground state is from 1985An09, which differs from placements in earlier references. At higher energies, the
structure is from 1983Ho10 for the negative-parity levels and 1984Lall for the positive-parity levels.

159Tm Levels

E(level)T yri T1/2# Comments
0@ 524
529% 7 7p® E(level): From energies of 166 and 113 y’s (1985An09).
166.30 7/20) 37 ns 5 Ty/2: From (HLxny) by yy(t) measurement (1985An09); see 1597 Adopted Levels for

all measurements.
182.7¢ 9209
232.50 112 E(level): 1985H004 and 1984Lall place the 166.3 y depopulating this 11/27 level.
However, 1985An09 conclude from their yy coincidence and y(t) results that the yrast
band is based on the 7/27 level at 166 keV which the 166-keV y depopulates. The
evaluator has adopted this latter assignment.
E(level): Energy determined by 1985An09 from the energy of the y between the 25/2*
level at 2374 keV and the 23/27 level at 1583 keV and the energies of the y’s
depopulating the latter level.
246.3¢ 9/2(9)
456.7% 1120 77 ps 23
463.6¢ 132 14.8 ps 11
563.40 1520 10.5ps 5
691.3¢ 13245 3ps3
908.8¢ 17200 12ps4
946.3% 1520 35ps7
1025.10 1920) 2.6 7ps 2
1217.5¢ 17259 <35 ps
1458.2¢ 212 1.5ps 3
1507.0% 1924 0.7 ps 3
158330 23200 125ps 14
1800.8¢ 2124 0.6ps S
2076.4¢ 25200 0.6ps S
2110.0% 23/2) 076 ps 21

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/159/Tm/159tm_hi_xng_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981La24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983LaZP,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989RaZW,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
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(HL,xny) (continued)

159Tm Levels (continued)

Edeveh!  J7¥ T,,* | Edevenf  57# T | Beven®  17* Tt
2176.0 23/2(+) 315874 33/2() l.IpsS 47429% 430

21280 2720 055ps 21 | 3348.6° 35200 1.18ps21 | 4778.7¢ 45200  0.28 ps 14
237444 2524 03 ps 3 3402.4% 3524 129ps3 5144.00 4720 035 ps 14
2422.9 25/2(+) 3582.7¢ 37200 1.1ps 3 5503.7¢  49/27) 0.2 ps 2
25492&  270®) 9 ps 4 3733.64 3720 035ps 14 | 5906.90 5120

2703.54 2924 44ps 17 | 385926 3900 132ps21 | 6302.7¢ 5320

2709.6¢ 29200 0.4 ps 4 4019.4% 392" 042 ps 14 | 674050 55200

286230 31200 0.62ps 21 | 4135.2¢ 4120 0.35ps 14 | 7172.2¢ 5720

2911.1% 3124 5.1ps8 4404.6% 4125 <1.0 ps 7649.50 5920

3139.9¢ 33200 0.83ps 2/ | 4458.8Y 4300 048 ps 14 | 81322¢ 6120

T Since the y transitions from the lowest levels do not have uncertainties on their energies, no uncertainties are calculated for the

levels.

# Assignments are those of the authors and are based on yy(6) measurements and the expected band structure.

# From 1987Ga09 by recoil-distance method, unless otherwise noted.
@ Band(A): 75/2[402] bandhead.

& Band(B): 77/2[404] band, signature=—1/2 branch.
¢ Band(C): n7/2[404] band, signature=+1/2 branch.
b Band(D): 77/2[523] band, signature=—1/2 branch.
¢ Band(E): 77/2[523] band, signature=+1/2 branch.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B

(HLxny) (continued)

,),(159Tm)
Ei(level)  J7 E,f L+ Ef Mult. @ o& ot | Comments
1663 720 1134 52.9 729 E,: From 1985An09.
166.31 3 0 52W 79 10
232.5 1129 502 182.7 9202 E,: y observed and placed by 1985An09.
66.2 166.3 7/2) E,: Ey deduced from 232 and 166 level energies.
246.3 920 1937 529 724 E2+Ml
456.7 1124 2103 252 246.3 9249 E2+Ml 0.30 8
403.9 652 529 724 E2 0.0302
463.6 1320 230933 641 232.5 1120 E2+M1 0.322 0.282 5 756
28092  16.810 1827 92  E2 0.0873 22517
563.4 15209 9993 1059 463.6 132 E2+Ml <0.40 3.116 7215
330.803 584 2325 1120 E2 0.0534 100
691.3 1329 2342 128 456.7 1124 E2+Ml1 0.22 7
4452 83 10 246.3 924 E2 0.0232
908.8 1720 345354 533 563.4 152  E2+Ml1 0363  0.093516  31.625
445153 413 463.6 1320 E2 0.0232 40.6 21 1,: Includes contribution from 'SEr.
946.3 15249 255.1 14 2 691.3 1329 E2+Ml1 0.17 6
489.6 822 456.7 1124  E2 0.0181
1025.1 19200 1164 2 6.08 908.8 1729  E2+Ml1 03525 1986 205
461.693 80324  563.4 1520 E2 0.0211 119.7 22
1217.5 1729 271.1 10 4 946.3 152  E2+M1 0.145
526.2 88 5 691.3 1329  E2 0.01505
1458.2 21200 433225 432 1025.1 192 E2+M1 0.23 2 0.0533 18.3 18 I,: Doublet, but only one placement given.
549433 542 908.8 1720 E2 0.01351 233 15
1507.0 1929 2895 371 1217.5 172%)  E2+M1 0.12 4
560.5 58 1 946.3 1529  E2 0.01286
1583.3 23200 125091 3017 14582 2120  E2+MI <0.10 1.63724 <15
558263 915 1025.1 192¢)  E2 0.01299 120 7
1800.8 2124 2937 8.118 1507.0 19/2%Y)  E2+Ml1 0.11 4
583.5 90 2 1217.5 172%)  E2 0.01166
2076.4 2520 49332 424 1583.3 2320 E2+M1 0347  0.0369 10 21524
61821 554 1458.2 212  E2 0.01015 27 4
2110.0 2324 309.2 112 1800.8 212  E2+M1 0.10 4
603.1 87 2 1507.0 1924  E2 0.01077
2176.0 2324 7174 1458.2 212
2212.8 2729 136.3 3.08 20764 2520 [MI1+E2] 1.13 16 <5 E,: From 1983Ho10, where placement is
questionable, but also reported by 1984Lall and
1985An09 with this placement.
L,: Not seen by 1985H004, but intensity limit given.
629.443 92717 15833 2320 E2 0.00973 90 6
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B

(HLxny) (continued)

7(159Tm) (continued)

Ei(level) ~ J7 E,f I+ Ef Mult, @ o& a“ Tiysco? Comments
23744 257249 198.3 137 2176.0 2324  [MI+E2] 0.36 9
264.3 23 13 2110.0 2324 E2+MI 0.155
573.5 21 10 1800.8 2124  E2 0.01216
791.0 34 20 1583.3 2329 [El] 0.00224
2422.9 2524 313.0 2110.0 2324 E2+M1
622.1 1800.8 2129  E2
839.7 1583.3 23/200)
25492 2724 1259 24229 252+  E2+MI 1.45 16
174.7 26 11 2374.4 2529 E2+Ml1 0.52 12
373.0 3215 2176.0 23/24Y)  E2 0.0377
439.5 2715 2110.0 2324  E2 0.0240
2703.5 29/20) 1543 2549.2 27249 E2+M1 0.77 14
280.5 24229 252 E2 0.0877
329.2 36 10 2374.4 25249 E2
2709.6 29/2(_) 496.9 1 314 2212.8 27/2(_) E2+M1 0258 0.0372 10 10.2 16  6: Quoted in 1987Ga09 from other references. Other:
< 0.20 (1985H004).
63331 684 2076.4 252  E2 0.00959 20 3
2862.3 31200 152716 7230 2709.6 29200  E2+Ml <0.20 0.924 14 49 I2 I,: Doublet, but only one placement given.
649.513 856 2212.8 27200 E2 0.00904 58 3
2911.1 3124 206.5 5211 2703.5 29/2%Y)  E2+Ml1 0329
361.0 31 14 2549.2 27/24Y)  E2 0.0414
3139.9 33200 27751 644 2862.3 3127 E2+Ml1 <0.10 0.178 3 48 6
430317 245 2709.6 292 E2 0.0254 10.6 75 1I,: Includes contribution from 'Tm.
3158.7 3324 2476 39 3 2911.1 3124  E2+Ml1 0.196
4543 534 2703.5 29/2Y)  E2 0.0220
3348.6 35200 208.785 403 3139.9 33200  E2+Ml 0.132 0386 6210 I,: Includes contribution from '>°Er.
486324 43 4 2862.3 31200 E2 0.0184 253 14
3402.4 3520 2439 36 3 3158.7 3329 E2+Ml 0.19 6
491.3 56 3 2911.1 3124  E2 0.0179
3582.7 37200 23421 563 3348.6 35720 E2+M1 0.082 0.283 46 6
442.825 283 3139.9 33200  E2 0.0235 15.1 25 I,: Includes contribution from 'S®Er.
3733.6 3724 331 429 3402.4 35729 E2+M1 0.08 3
575 54 10 3158.7 3324  E2 0.01208
38592 39200 276.1€2 35¢7 35827 37200  E2+Ml 0.14 5 155
51063 598 3348.6 3520 E2 0.01624 223 L,: Includes contribution from '33Er.
4019.4 3924  285d 3733.6 3729
616.0 69 30 3402.4 3524  E2 0.01024
4135.2 4120 276.1€2 32¢7 3859.2 39200  E2+M1 <0.10 0.181 155
55251 618 3582.7 37209  E2 0.01333 24.6 24
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B

(HLxny) (continued)

7(159Tm) (continued)

Ei(level) ~ J7 E,f I+ B, o Mu@ o a“ Tiysco? Comments

4404.6 4129 3854 4019.4 392t
671 6930  3733.6 372%) E2 0.00838

4458.8 43200 32371 453 41352 4120 E24M1  <0.20 0.1170 21 144 &: Other: 0.025 25 (quoted in 1987Ga09).
59951 494 3859.2 392 E2 0.01093 19.7 16

47429 4320 7204 4019.4 392t

47787 45200 31982 352 4458.8 4320 E2+4M1 0084 0.121718 94 &: Other: 0.025 35 (quoted in 1987Ga09).
643.62 612 41352 412 E2 0.00924 13.8 18

5144.0 4720) 36532 383 47787 4520)  E24M1  <0.20 0.0849 10.7 24 & Other: 0.025 25 (quoted in 1987Ga09).
68531 583 4458.8 432 E2 0.00799 6.5 10

5503.7 49200 35993 293 5144.0 4720  E2+MlI 021 0087425 6021
72463 683 4778.7 452  E2 0.00704 15.2 20

5906.9 512C) 40323 517 13 55037 49200 E2+Ml  0.177 00651 14 7.4 20
76325  49% 7 5144.0 4720 E2 0.00627 6.7 10

6302.7 5320) 39594 287 15 59069 5120 E2+Ml  <0.20 0.0687 13 3.0 16
799.03  72% 20 5503.7 49200 E2 0.00567 7.3 20

6740.5 55200 438 1 46 17 6302.7 53200  E2+Ml 0.039 15 4615
83356 54" 21 5906.9 512 E2 0.00517 5.120

71722 5727 4321 <39 6740.5 5527 E2+Ml 0.040 15 <2 I,: Doublet, but only one placement given.
869.4 5 >61* 6302.7 53200 E2 0.00473 3.115

7649.5 5920 9099 1 100 6740.5 55207  E2 <3

81322 6120 960 I 100 71722 572 E2 3315

 From 1983Ho10 for the ’s from the negative-parity levels, except as noted, and from a combination of 1984Lall, 1985An09, and 1987Ga09 from the
positive-parity levels. The values of 1983Ho10 are repeated in 1985H004 and some of those in 1987Ga09 are the same as those in 1984Lall. The values in

1983Ho10 have uncertainties; the others do not. Other: 1981La24.

¥ Relative photon branching (in photons per 100 decays of the decaying level) from 1987Ga09. Unless noted otherwise, these values have been deduced by the
evaluator from the branching ratios given by 1987Ga09, which include the contribution from internal conversion. For most levels in the negative-parity band, the
values of 1987Ga09 result from averaging previous data, including those of 1985H004, as well as some unpublished results.

# Computed by the evaluator from the I(y+ce) values of 1985H004 and the listed o values.

@ Assigned by evaluator from general statements of 1984Lall based on y(#) and yy(0) measurements and Aj, A4 values from y(6) of 1985Ho04. The
evaluator has assumed that all D+Q mixtures are M1+E2 mixtures and all Q represent E2’s rather than M2's.

& From 1985H004.

¢ Values are listed for those transitions where this information was needed to extract photon intensities from the reported transition (i.e., I'y+Ice) intensities.
b From 1985H004 for 141Pr(zzNe,4ny) at 120 MeV. In some instances, the relative branching (after removal of the effect of internal conversion) from individual
levels implied by these data differs somewhat from those of 1987Ga09.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985An09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ho10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981La24,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984La11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Ho04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ga09,B

¢ Multiply placed with undivided intensity.
4 Placement of transition in the level scheme is uncertain.

(HLxny) (continued)

y(lngm) (continued)
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159 159
60 TMgq-7 From ENSDF 6o IMgy-7
(HLxny)
Legend
Level Scheme
Intensities: % photon branching from each level
& Multiply placed: undivided intensity given
777777 » Y Decay (Uncertain)
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(HLxny)

Level Scheme (continued)

Intensities: % photon branching from each level
& Multiply placed: undivided intensity given
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60 IMgy-9 From ENSDF 6o Tmy)-9
(HLxny)
Legend
Level Scheme (continued)
Intensities: % photon branching from each level
& Multiply placed: undivided intensity given
,,,,,, » Y Decay (Uncertain)
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From ENSDF

159
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Band(A): 75/21402] 1120
bandhead

4

5120 o 129,

Band(B): 77/2[404] band,
signature=-1/2 branch

80

(HLxny)

Band(C): 77/2[404] band,
signature=+1/2 branch

41/2(H)

4404.6

15/2()

159
69 IMy

Band(E): 77/2[523] band,

signature=+1/2 branch

61/2(-) 8132.2

Band(D): 77/2[523] band,
signature=-1/2 branch

59/2(-) 7649.5

960

17/20) 908.8

462 / ‘

1520 563.4 s
‘ ~1320) L 463.6

120) B 235 k1
72N~ §— 1663 9200 182.7
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