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15Ho(e0,dny)  1972Gil2,1975F014

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Balraj Singh and Jun Chen  NDS 194,460 (2024) 31-Oct-2022

Includes 166Er(p,2ny).
1972Gi12: ' Ho(a,4ny),E(a)=38, 50 MeV. Measured Ey, Iy, yy-coin, excitation functions at the Grenoble cyclotron facility.
Also, 166Er(p,2ny),E(p):3O MeV; measure Iy(a,4ny)/ly(p,2ny) ratios.
1975Fo014: '%Ho(a,4ny),E(a)=53 MeV. Measured Ey, Iy, yy-coin, excitation functions, y(6) at the Grenoble cyclotron facility.
Only a level scheme with Ey values and band structures is given in this reference. This work is by the same experimental group as

1972Gil2.
Others:
1976Sv01: '®Er(p,2ny),E(p)=8-12 MeV. Measured Ey, yy-coin, ce, yy(t) using 94.9% enriched target at the 6 MV EN Tandem

van de Graaff generator in Uppsala.

1974PoZR: ' Ho(a,4ny). Measured Ey, Iy, level lifetimes by y(t).

1967C026: 166'Er(p,2ny),E(p)=5-17.5 MeV. Measured lifetime of the 81-keV level by (x ray)y(t) and pulsed beam at the Princeton
FM cyclotron facility.

The level scheme and bands originally reported by 1972Gil2 have been significantly modified by 1975Fo14, whose level scheme is
adopted in this dataset. Many gamma rays from 1972Gil2 have been reassigned in the level scheme by 1975Fo14.

165Tm Levels

E(level)T it T Comments

0.0¢ 1/2*
11939 21 32+

81.000 23 7/2% 80 us 3 %I1T=100
Ty2: (x ray)y(t) in (p,2ny) (1967Co026).
130.20¢ 10 5/2%
159.264 22 7/2* 322 ps 20 Ty from yy(t) in (p,2ny) (1976Sv01).

161.30% 25 7/2~ 9 us %1T=100
Ty/2: from (a,4ny) (1974PoZR), authors claim that 80.3y has a component with T,=80
us, but it is not accounted for in the level scheme.
182.12¢ 25 5/2
211.19% 24 9/2%

2533@ 3 9p-
293.91€ 23 92~
362.68€ 21 92+

366.740 25 112*
370.0% 3 11/2-

414239 22 11)2*
498.37¢ 23 13/2-

5125@ 3 13-
545.99 3 13/2+

676.6% 3 152~
690.1€ 3 13/2*

747.10 3 15,2+

769.449 25 15/2*
796.89¢ 25 17/2"

86779 3 172-
969.0 4 172+

1074.2% 4 192~
1103.7€ 4 172+

Continued on next page (footnotes at end of table)
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EdeveDT  7# | Egeven® — 7*

165Ho(a,4ny)

1972Gi12,1975Fo014 (continued)

165Tm Levels (continued)

E(level)T

y# E(level)T

o

1186.5¢ 3 212~ | 1661.1¢ 5 252~
120682 4 1902* | 173060 5 23/2*
121719 4 1902* | 174739 6 23/2*
131089 4 2127 | 183009 5 2512~
1467.99 5 21/2% | 202979 9 25/2*
15523% 4 2327 | 2099.0% 5 272~
1591.8€ 5 21/2% | 2138.4€8  2572F

T From least-squares fit to Ey data, assuming A(Ey)=0.5 or 1 keV when not stated.

2213.0¢ 7
2308.5% 6
233234 7
241159 6
2624.6% 10
2666.3€ 9
2698.0% 7

292~ | 2831.7¢ 9
2772+ | 2862.10 8
272+ | 3019.09 8
292~ | 3156.3%@ 1g
292+ | 3270.7% 8
292+ | 3506.7¢ 13

31/2-

33/2-
31/2*
33/2-
33/2+
35/2-
372~

¥ This level is not reported by 2001Je09, instead a 531.5y is assigned in the same band higher up from a 39/2* level at 3905.

Thus this level is not listed in the Adopted Levels.
# As proposed by 1972Gil2 and 1975Fo14, based on y(6) and y-decay patterns of the members of rotational bands. All

assignments are consistent with those in the Adopted Levels, except that some are in parentheses there due to lack of strong

supporting arguments.
@ Band(A): 77/2[523],a=+1/2.
& Band(a): 77/2[523],a=—1/2.
4 Band(B): n7/2[404],a=+1/2.
b Band(b): n7/2[404],a=—1/2.
¢ Band(C): 71/2[411],a=+1/2.
4 Band(c): 71/2[411],a=—1/2.
¢ Band(D): x1/2[541],a=+1/2.

y(*°Tm)

E, Lt Ei(level) I Ef % E, LT Edeve) I E; i
¥354 3 4715 1346 1 29215 29391 92 15926 7/2*
¥40.9 3 56 20 *13983 126
X417 3 59 20 *14113 105
¥62.6 1 36 4 14251 18513 5125 132 3700 112~

69197 414 81.00  7/2* 11.93 32+ 147312 1915 15926 7/2* 11.93 32+
X730 1 112 15561 707 36674 11/2%  211.19 972+
803171 92170 16130  7/2-  81.00 72+ | *16093 103
¥81.6 3 73 16421 16720 6766 152 5125 13/2°
84.2 1 30 3 49837 132~ 41423 112* | *168.63 235
%853 3 62 17022 7910 18212  5/2° 11.93 3/2*
92.0 1 100 5 2533 92 16130 72~ | *17643 122
¥96.0 3 62 17922 365 5459  132% 36674 1172+
¥98.4 2 142 ¥18783 224
¥100.0 3 62 191.17 13715 8677  17/2~ 6766 152"
¥110.1 2 41 ¥19742 275
111.8 2 17 3 29391 92~ 18212 52~ | 20123 255  747.1  152% 5459 13/2*
116.7 1 17522 370.0 112= 2533 92- | 20324 5215  362.68 92+  159.26 7/2*
118.3 2 8912 13020  5/2F 11.93 3/2% | 20441 20525 49837 13/2 29391 92~
120.4 2 395 41423 112F 29391 92 | 20642 11517 10742 192~ 8677 17/2"
¥122.0 3 16 4 0783 349
¥128.7 2 10 3 20883 289 3700 112~ 16130 7/2-
1302% 7 100% 10 13020  5p2* 00 12F | *21233 103
1302% 7 100% 10 211.19  92F  81.00 72t | *21563 113

Continued on next page (footnotes at end of table)
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165Ho(a,4ny)

1972Gi12,1975Fo014 (continued)

y(165 Tm) (continued)

E,f L7 Ei(level)  J7 E; i

175 3 83
¥219.1 3 17 4

221.8 3 185 969.0  17/2*  747.1 15/2*
¥29.9 3 16 3

232.5 2 345 362.68  9/2* 13020 5/2*
236.6 2 95 12 13108 212~ 10742 19/2"
238% 12068  192%  969.0 17/2*
%398 3 10 3

241.5 2 5270 15523 232~ 13108 212"
¥42.8 3 377

251.6 3 17 2 3270.7 352 3019.0 332"
25501 13310 41423 112+ 159.26 72+
259.1 2 36 5 5125 132~ 2533 92°
261.6 5 73 14679 212+ 12068 19/2*
269.0 2 337 2099.0 272~ 1830.0 2572~
2711 2 46 9 769.44 152 49837 13/2~
275.8 3 48 12 690.1  13/2* 41423 112+
2777 3 3970 1830.0 252 15523 23/2"
285.8 2 63 10 366.74 112+ 81.00 7/2+
286.8 5 95 2698.0 312~ 24115 292~
¥292.6 4 153
¥296.8 4 136

29851 22418 796.89  17/2~ 49837 13/2~
¥299.6 3 528

306.6 2 93 12 676.6 152~ 3700 112~
312.0% 24115 292 2099.0 272"
¥315.4 4 388
%3172 5 176

32115 18 4 3019.0  33/2" 26980 31/2-
327.4 3 46 9 690.1  13/2*  362.68 9/2*
3344% 3 113% 16 5459  132¢ 21119 92*
334.4% 3 113&% 16 11037 172 769.44 15)2*
¥336.5 5 156

3552& 2 191& 16 769.44  152F 41423 112*
3552& 2 191& 16 8677 1720 5125 132
%3587 4 306

374.7% 1591.8 212+  1217.1 19/2*
¥380.3 3 83 13

380.3 3 83 13 7471 152+ 366.74 11)2%
389.72 17416 11865  21/2~  796.89 17/2-
397.63 12719 10742  192-  676.6 1572~
403.7 5 25 10 769.44  15/2%  366.74 11/2*
409.0 5 28 6

409.0 5 286 12068  192%  796.89 17/2"
4132 4 5273 11037 172+ 690.1 13/2*
420.1 6 299 12171 192%  796.89 17/2"
423.0 4 89 18 969.0  17/2* 5459 13/2*
4385 5 4870 12068  192*  769.44 15/2*
4429 4 8918 13108 212~ 8677 17/2"
447.4 4 5471 1217.1 192%  769.44 15/2*
459.8 4 7916 12068 192+ 7471 15/2%
4702 7 349 1217.1 192+ 747.1 152F

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Fo14,B

165
60 I Mge-4

From ENSDF

165
60 I Mgg-4

15Ho(a,dny)  1972Gil12,1975F014 (continued)

y(165 Tm) (continued)

E,f L7 Ei(level)  J7 E; "
47474 12120 1661.1 252~ 11865 21/2"
4783 4 8717 15523 232 10742 19/2~
488.1 7 3970 1591.8  212F 11037 17/2*
498.64 10620 14679 212+ 969.0 17/2*
519170 6513 18300  252° 1310.8 212"
52375 459 1730.6 232+ 1206.8 19/2*
527.9% 26663 29/2%  2138.4 25/2*
5293 7 3972 17473 232+ 1217.1 19/2*
531.7% 31563  33/2%  2624.6 29/2*
s544% 1730.6 232 1186.5 212"
546.6% 5 77% 15 20990  27/2~  1552.3 23/2-
546.6% 77% 15 21384 252*  1591.8 21/2%
5519 5 4470 22130  29/2-  1661.1 252"
553.6% 2862.1  31/2*  2308.5 27/2*
s61.8% 7  41% 70 17473 232 1186.5 21/2-
s61.8% 7  41% 70 20297  252% 1467.9 21/2*
572.8% 32707 352" 2698.0 31/2”
577.7% 2308.5 272 1730.6 23/2*
581.9% 24115 292~ 1830.0 25/2~
585.1% 23323 272+ 17473 23)2*
594.9%# 48 12 26246  29/2F  2029.7 25/2%
598870 5012 2698.0 312~  2099.0 27/2"
606.5 10 287 3019.0  33/2-  2411.5 292~
%616.1 10 12 3
618.7% 205 28317 332~ 2213.0 292~
647.6% 2308.5 272 1661.1 25/2~
671% 23323 272+ 1661.1 25/2~
675% 35067 37/2~  2831.7 332"

¥ From 1972Gi12, unless otherwise stated.

¥ This y reported only by 1975Fo14.

# 631 in level-scheme Fig. 4 of 1972Gil2.

@ Mult=E1 suggested by 1967C026 from a(K)exp=0.9 5 from I(x ray)/I(69y); but the band assignments suggest E2.
& Multiply placed with undivided intensity.

* v ray not placed in level scheme.
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15Ho(a,dny)  1972Gil12,1975F014

Level Scheme Legend
Intensities: Relative I, — L, < 2%xIp*
& Multiply placed: undivided intensity given — I, <10%xIy*

Iy > 100%™
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15Ho(a,d4ny)  1972Gil2,1975Fo14

Level Scheme (continued) Legend
Intensities: Relative I, — I, < 2%xIy*
& Multiply placed: undivided intensity given — I, < 10%xE*

I, > 10%x I
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Band(A): 77/2[523],
o=+1/2

3019.0

Band(a): 77/2[523],
a=-1/2

352~

3270.7

15Ho(a,dny)  1972Gil12,1975F014

Band(B): 77/2[404],

a=+1/2
332+ 3156.3
Band(b): 7/2[404],
a=-1/2
532 31/2* 2862.1
292" 2624.6
554
595 2727 2308.5
2527 2029.7
578

29/2F

Band(C): 71/2[411],
o=+1/2

2666.3

25127 2138.4

2127 1591.8

165
69 TMgg

Band(c): 71/2[411],
a=-1/2

2772+ 2332.3

232 1747.3

19/2+

v 1217.1

255
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15Ho(ar,dny)  1972Gil12,1975F014 (continued)

Band(D): 71/2[541],
a=+1/2

3712~ 3506.7

332 2831.7

292 2213.0

25127 1661.1

475
2172~ 1186.5
390

17/2~ 796.89

298

132~ 498.37

204

92~ 4 29391
sn- 2 1sa2
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