16672 H095-1 From ENSDF - Evaluated September 2023 16672 HO95'1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation N. Nica NDS 195,1 (2024) 19-Sep-2023

Q(B7)=294 3; S(n)=6916 4; S(p)=5274 3; Q()=1005 3  2021Wal6
S(2n)=15801 15, S(2p)=12782 3 (2021Wal6).

1620 Levels

The K™=5% band reported by 1972WaYO with levels at 286, 398, 527, and 673 keV is not included here.

Measured Coulomb displacement energies: 1983Ja03.

Model calculations that may be of interest include configuration assignments 19665002, 1982Si02, and 1992Kv01; moments and
radii 1993Pa04; and level energies 1995Li40.

For discussions of the systematic features of signature inversion in the (7 hyj;)(v i13/2) bands in this mass region, see, e. g.,

2001Ri19 and 2003Yal9.
Data for the 106 level and the lower-lying ones are from the '©2Ho IT decay data set. Values for the levels above this are from the

in-beam studies.

Cross Reference (XREF) Flags

A 199Gd("Li,5ny)

B 1626 1T decay (67.0 min)
C  'Dy(d.2ny).(p.ny),
E(leve)T 7% Tij XREF Comments
o 1*  15.0 min /0 ABC Pos+%B+=100
u=2.32 3; Q=0.71 3
XREF: A(0.0).

J7: ] from atomic-beam magnetic resonance measurement (1969Ek01,1988NeZZ) and
x from allowed & decay (log fi=5.0 and 4.9, respectively) to the 0% g.s. and the first
2% level in 162Dy. Configuration=(rr 7/2[523])-(v 5/2[523]) from expected Nilsson
states for the odd particles and supported by calculated (1988Ra41) u=2.60 and
Q=0.65.

Ty/2: average of 15.0 min /0 (1965St08) and 15 min / (1973Ba21). Others: 11.8 min
10 (1961J010), 12 min 2 (1969Ak01), and 15 min (1969EkO1).

o from 1988NeZW as quoted in 1988Ra41.

Q: from 1988NeZW as quoted in 1988Ra41.

For '©2Ho-19Ho, A<r?>~0.20 fm? (taken from plot of 1989A127 by evaluator).

In an evaluation of nuclear rms charge radii, 2013An02 report <r>>12=5.182 fm 31.

38.34@ 2 o* 1.2 ns 2 ABC JT: from M1 y to 17 level and expected structure of 17 band.

Ty/2: from 1978Sc10 by y-ce coincidences following 162Ho IT decay (67 min): also

1977AnZG by same authors.
96.07% 2 3* ABC J™: from M1 y to 2% level and expected structure of 17 band.
105.87% 6 6 67.0min7  ABC Yoc+%B*=3T7; %IT=63

p=+3.60 4; Q=4.0 7

E(level): from '2Ho IT decay.

J7: J from atomic-beam magnetic resonance measurement (1969EkO1) and 7 from
allowed & decay (log ft=4.77) to 5~ level in '92Dy. Configuration=(x 7/2[523])+(v
5/2[642]) with an admixture of configuration=(x 7/2[523])+(v 3/2[651]) from
expected Nilsson states for the odd particles and supported by calculated ©=3.3
(1988Ra41).

Ty/2: weighted average of 68 min 2 (1964Mal0), 65 min 5 (1965GrZZ), 67 min 2
(1969Ak01), 66 min 3 (1969Ho17), 63.5 min /9 (1971Wo009), and 68 min /
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©2Ho,-2 From ENSDF 67 H0g5-2

Adopted Levels, Gammas (continued)

1624 Levels (continued)

E(event — yr¥ T,  XREF Comments

(1973Ba21). Others: 1957Mi67, 68 min (1961J010), 65 min 5 (1965GrZZ), 68 min
(1969EkO01), and 72 min (1973S5t22).

Yoe+%B*,%IT: from evaluator’s analysis based on Ice(L)(38.34)/Ice(K)(184.99) ratio
measured by 1961J010, with 38.34y in '©2Ho IT decay (67 min) scheme and
184.99y in '92Ho & decay (67.0 min) scheme, giving %IT=63 and %e=37. See
16246 1T decay (67.0 min) dataset for details.

w: from the compilation by 2014StZZ and based on the measurement of 1989A127,
where the value is 3.59 4: other: 3.60 9 from 1988NeZW, 1988Ra41.

Q: from the compilation by 2016St14 and based on the measurement of 1989A127;
others: 1988NeZW, 1988Ra41.

For the 6~ isomer (67 min), 1989A127 give for 192Ho-19Ho, A<r?>=0.156 fm? 7 and
for 16Ho-192Ho, A<r?>=0.207 fm? 7.

17179 4+ AC J™: from 7y to 3% level and expected structure of 1* band.
176.54 7" AC
179.8¢ 1~ 87ns2 AC E(level): the 179 y has been placed from a level at 179 keV as suggested by 1978Sc10,

rather than from a level at 286 keV with J7=5" as given by 1972WaYO and others.
J7: J™ and configuration proposed by 1978Sc10; this would be the other coupling of
the two orbitals in the 67, 106 state.
Ty)2: from yy(t) in '92Dy(p,ny) (1978Sc10). Other: 9 ns (1973GoYV).
Additional information 1.

18484 (6" A
266.8% 8- AC
270.0% 5t AC J™: y to 4% level and expected band structure.
301.22 (7% A
377.49 9~ AC
38599 6t AC J7: /s to 4% and 57 levels and expected band structure.
389.72 67) A
437.1 (8 A
476.0¢  (77) A
507.8% 10~ AC
so1.5% 7t A
563.00 (87 A
592.32 9 A
658.2 11" AC
672.8@ g+ A
687.4€  (97) A
76584 (107) A
811.22 (107) A
828.2 12- AC
846.4%  o* A
940.12 (1) A
978.6¢  (117) A
101824 13~ AC
1030.8€ 10+ A
114402 (12 A
114679 (124) A
1225.8% 14~ AC
1244.0%  11* A
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Adopted Levels, Gammas (continued)

1624 Levels (continued)

E(level)T ek XREF Comments
1355.0¢ (13*) A
1358.6¢ (137) A
1456.24 15 AC
145729 12+ A
1566.70 (147) A
1598.72¢  (14*) A
1697.6% 16~ A
1709.1% 13t A
1827.6¢ (157) A
1834.5¢ (15) A
194849 14+ A
1970.54 7= A
2078.2b (167) A
223467 157 A
2412% 187 A
2380.4¢ (177) A
2559.24 19 A
2672.50 (187) A
2852.7% 20 A
3006.0¢ (197) A
3216.7¢ 21— A
3529.1% 2= A
3938.9¢ 23~ A
4265.0% 24~ A
4717.04 25~ A
5053.0% 260 A
5537.04 27- A
5882.0% 28~ A

0+x8 S Additional information 2.

101.0+x/  (6*) A

2194+x8 (7Y) A

3652+x/  (8Y) A

521.0+x8  (9*) A

709.6+x/  (10%) A

899.5+x8 (11*) A
11293+x/  (12*) A

0+y! 9" A Additional information 3.

217.2+y"  (10%) A

454.7+y0  (11%) A

7103+y"  (12%) A

984.0+y!  (13%) A
1272.6+y"  (14%) A
158154yl  (157) A

T Level energies computed from a least-squares fit to the listed Ey values. For y’s for which no AEy values are given, an

uncertainty of 1 keV was assumed in the fitting. For those levels for which the connecting y’s have no listed uncertainties, no

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

1624 Levels (continued)

uncertainty is given.

# Values for those levels seen in the in-beam studies are based on the observed pattern of the deexciting y’s and the expected
rotational band structure. Specific arguments are not given for individual cases.

# Band(A): K™=1% g.s. band, a=1 branch. Configuration=(x 7/2[523])-(v 5/2[523]). A=9.65; B=—0.0055; A>=+0.0183, computed
from the 1* through 4% levels. Note that these parameters underpredict the 57 and 6™ level energies by ~5 keV.

@ Band(a): K™=1" g.s. band, =0 branch. Configuration=(x 7/2[523])-(v 5/2[523]). See the comment of the a=1 branch.

& Band(B): K®=6" band dominant configuration=(rr 7/2[523] )+(v 5/2[642]), @=0 branch, with an admixture of (7 7/2[523])+(v
3/2[651]).

¢ Band(b): K™=6" band dominant configuration=(z 7/2[523] )+(v 5/2[642]), a=1 branch, with an admixture of (7 7/2[523])+(v
3/2[651]).

b Band(C): K™=1" band, =0 branch. Configuration=(rr 7/2[523])-(v 5/2[642]).

¢ Band(c): K™=17 band, @=1 branch. Configuration=(x 7/2[523])-(v 5/2[642]).

4 Band(D): K*=6" band, =0 branch. Configuration=(r 7/2[523])+(v 5/2[523]).

¢ Band(d): K"=6"% band, @=1 branch. Configuration=(r 7/2[523])+(v 5/2[523)).

/ Band(E): K™=5* band, =0 branch. Configuration=(r 7/2[523])+(v 3/2[521]).

8 Band(e): K"=5"% band, @=1 branch. Configuration=(r 7/2[523])+(v 3/2[521]).

h Band(F): K™=9* band, @=0 branch. Configuration=(rr 7/2[523])+(v 11/2[505]).

 Band(f): K™=9* band, a=1 branch. Configuration=(x 7/2[523])+(v 11/2[505]).

y('*’Ho)
Additional information 4.
Ei(level)  J7 E),H: Iy# Ef ’; Mult. @ Comments
38.34 2+ 38.342 100 0 1t Ml 6.88 BM1)(W.u.)=0.041 +9-6
a(L)=5.37 8 aM)=1.187 17
a(N)=0.275 4; a(0)=0.0400 6; a(P)=0.00223 4
96.07 3+ 57742 100 8 38.34 2t Ml 12.63 a(K)=10.57 15; a(L)=1.611 23; «(M)=0.356 5
a(N)=0.0826 12; a(0)=0.01199 17; a(P)=0.000670 10
96.06 3 1.82 0 1" E2 3.28 a(K)=1.210 17; a(L)=1.591 23; a(M)=0.384 6
@(N)=0.0865 13; a(0)=0.01026 15; a(P)=5.01x107> 7
105.87 6~ 9.805 100 96.07 3* E3 B(E3)(W.u.)=1.41x10* 5 exceeds RUL=100.

The computed B(E3)(W.u.) value is regarded as
approximate only, since the a value cannot be
reliably calculated. See the comment in the '%?Ho
IT decay data set. The value listed there, 4.77x107
7, was used in the B(E3)(W.u.) calculation.

171.7 4+ 75.6 100 96.07 3* [MI1,E2] 7113  a(K)=3.4 15; a(L)=2.8 21; a(M)=0.67 51

a(N)=0.15 12; a(0)=0.018 13; a(P)=2.0x10"* 11

176.5 7 70.5 100 105.87 6= [MI1,E2] 9.120 «a(K)=4.1 20; a(L)=3.9 30; a(M)=0.92 73

a(N)=0.21 17; a(0)=0.025 19; a(P)=2.4x10"* 14

179.8 1= 1415 24 38.34 2 [El] 0.1256  B(E1)}(W.u.)=1.66x10"° +40-36

a(K)=0.1053 15; a(L)=0.01589 23; a(M)=0.00350 5

a(N)=0.000800 72; @(0)=0.0001101 16;
a(P)=5.04x107 7

L,: value computed from partial y half-lives given by
1978Sc10; based on private communication from
authors of 1972WaYO.

179.8 100 0 1t [El] 0.0665 B(E1)(W.u.)=3.37x107% +20-22

a(K)=0.0560 8; a(L)=0.00827 12; a(M)=0.00182 3

a(N)=0.000417 6; (0)=5.80x107> 9;
@(P)=2.76x107° 4

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/162/Ho/162ho_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Sc10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972WaYO,B

162
67 H0gs-5

From ENSDF

162
67 H0g5-5

Elevel) 77 E,/¥
1848 (61  79.1
266.8 8" 90.4
160.5
2700 5* 98.2
3012 (7)) 1165
124.7
3774 97 1105
201.0
3859 6% 1159
214.3
4371 8 136.0
170.0
252.5
260.5
4760 (1) 865
507.8 100 1305
240.9
5215 7t 1315
135.5
251.4
563.0 (87) 872
173.5
5923 (9 1555
215.0
291.1
6582 117 1505
280.7
6728 8" 110.0
151.0
196.7
287.0
687.4  (97) 1245
2115
7658 (10%) 1735
328.5
8112 (107) 1240
248.0
8282 127 1700
320.4
8464  9* 1590
173.5
324.7
940.1  (11%) 1740
348.0
978.6  (117) 1674
291.3
10182 137 189.9
360.0
10308 10 1845
219.7
358.2
11440  (127) 1653
332.7
11467 (12%) 2065
381.0

100

100
29

100
32

100
64

96
100

Adopted Levels, Gammas (continued)

y(mzHo) (continued)

I Comments

105.87
176.5
105.87
171.7
184.8
176.5
266.8
176.5
270.0
171.7
301.2
266.8
184.8
176.5
389.7
377.4
266.8
389.7
385.9
270.0
476.0
389.7
437.1
3774
301.2
507.8
377.4
563.0
521.5
476.0
385.9
563.0
476.0
592.3
437.1
687.4
563.0
658.2
507.8
687.4
672.8
521.5
765.8
592.3
811.2
687.4
828.2
658.2
846.4
811.2
672.8
978.6
811.2
940.1
765.8

Continued on next page (footnotes at end of table)
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162
67 H0g5-6

From ENSDF

162
67 H0g5-6

Elevel) ¥ E,¥
12258 14~ 2075
397.7
12442 11* 2135
397.5
13550 (13%) 208.4
4147
13586 (137) 2145
380.1
14562 15~ 2303
438.0
14572 12+ 2130
426.7
15667  (147) 2082
4227
1598.77  (14%) 452.0%
1697.6 16~ 2412
472.0
1709.1 13+ 2520
464.5
18276 (157) 2610
469.0
18345  (15%) 4795
19484 14% 2390
491.5
19705 17~ 273.0
514.4
20782 (167)  250.5
511.5
223467 15 5255%
2412 18~ 2705
5435
23804  (17°)  302.0
552.9
25592 19 3175
589.0
26725 (187)  292.0
594.5
28527 20 293.5
611.5
30060  (197) 3335
625.5

IJ’
100
93

100
54

Adopted Levels, Gammas (continued)

y(mzHo) (continued)

E; U | Ellevel) T E, T+ E/ i
10182 13- | 32167 21 3640 28527  20-
8282 12- 6575 25592  19-
1030.8 10+ | 3529.1 2- 3125 32167 21°
846.4 9* 676.5 28527 20~
1146.7 (12%) | 39389 23~ 4100 3529.1  22-
940.1 (11%) 7220 32167  21°
1144.0 (127) | 42650 24~ 326 39389 23~
978.6 (117) 736 3529.1  22°
12258 14- | 4717.0 25 452 42650 24~
1018.2 13~ 778 39389  23-
12442 11* | 5053.0 26~ 336 47170 25~
1030.8 10* 788 4265.0 24~
1358.6 (137) | 5537.0 27~ 484  5053.0  26°
1144.0 (12°) 820 47170 25
1146.7 (12+) | 5882.0 28~ 345 55370 27-
1456.2 15~ 829  5053.0 26~
1225.8 14~ 101.04x  (6%) 1009 0+x (5%
14572 12+ 2194+x  (7*) 1185  101.0+x (6%
12442 11* 219.5 0+x (5%
1566.7 (147) | 3652+x (8%) 1460  219.4+x (7
1358.6 (13°) 2641 101.0+x (6%)
13550 (13%) | 521.04+x  (9%) 1556  365.2+x (8%)
1709.1 13* 3015 219.4+x (74
1457.2 12* 700.64x  (10%) 1887  521.04x (9%)
1697.6 16~ 3446 365.2+4x (8%)
1456.2 15~ 899.5+x (11%) 189.8  709.6+x (10%)
1827.6 (157) 3783 521.04x (9%)
1566.7 (147) | 1129.3+x  (12%) 2295  899.5+4x (11%)
1709.1 13* 4200  709.64x (10%)
1970.5 17~ 21724y (10%) 217.4 0+y (9%
1697.6 16~ 4547+y  (11%) 2375  217.2+y (10%)
2078.2 (167) 454.5 0+y (9%
1827.6 (157) | 7103+y (12%) 2556  454.7+y (11%)
22412 18- 4932 217.2+y (10)
1970.5 17- 984.0+y (I13%) 2735  7103+y (124
2380.4 (17°) 5292 454.7+y (11%)
20782 (167) | 1272.6+y (14%) 2885  984.0+y (13*)
2559.2 19" 562.5  7103+y (12%)
22412 18~ | 1581.5+y (I15%) 309.0 1272.6+y (14*)
2672.5 (187) 597.5  984.0+y (13%)
23804 (177)

T The y’s associated with the 5 band of 1972WaYO are not included here because the 179y proposed to depopulate the bandhead

at 286 keV has been shown to depopulate a level at 179 keV.

* Values for the y’s between levels in the in-beam studies quoted to tenths of a keV are from the light ion-induced reactions.
2004Es01 report Ey values to only the nearest keV.
# Values for the y’s between levels in the in-beam studies are from the light-ion induced reactions. 2004Es01 and 2005Li63 do not

report Iy values.
@ Additional information 5.

& Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972WaYO,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Es01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Es01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Li63,B
https://www.nndc.bnl.gov/ensnds/162/Ho/162ho_adopted_documents.pdf

162 162
67 10957 From ENSDF 2Hoy-7

Adopted Levels, Gammas

Level Scheme

Intensities: Relative photon branching from each level

RS
(15%) 8 S 1581.5+y
N
(14%) & & 1272.6+y
&5
(13%) & & 984.0+y
WA
o'
(12+) R 710.3+y
¥
arh Fé 45474y
W
(10%) & 21724y
©%) } s 04y
(125 i 1129.34x
%
oS
arh 5L - 899.5+x
» Lo

(10%) i 3 < 709.6+x
o | s

[ChD) ~ O 521.0+x

S
@D L v o 365.24x
ah BN Si 219.44x
[Gi) R 101.0+x
(51) oY’ 0+x
28 5882.0
NI
27" & 5537.0
5
2~ L5 5053.0
S
25~ L9 4717.0
o o
24~ < & 4265.0
SIS
)
23~ & 3938.9
2 3529.1
21~ 3216.7
1+ 0. 15.0 min 10
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162
67 H0g5-8

From ENSDF 192Ho,-8

Adopted Levels, Gammas Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
,,,,,, » 7Y Decay (Uncertain)

‘: “
&
2 e 3529.1
LI
& S
21- S 32167
feIRel
LYo}
(19) & 3006.0
n 9
2.5
20 e 2852.7
K0
N\
(187) il 2672.5
NERe)
S N
19- L 2559.2
V\O\ (\Q'
v v
a7-) &S 2380.4
“ 5
K
18- i) & 22412
[ e ___ 2u6.
|
R
(167) o 2078.2
} KIS
N “n
17~ | i) o 1970.5
|
14+ | = 1948.4
| N S O
(15%) ‘ e 1834.5
15 |
as) | o 1827.6
| QA
13" v Y I 1709.1
»Toy
16 - 1697.6
NN
o] S R R 1598.7
147 ' ey S 1566.7
| L o
127 \ Ve 1457.2
15 x 1456.2
(137) | 1358.6
(135 | 1355.0
1 | 1244.2
14 ! 1225.8
(12%) v 1146.7
(12) 1144.0
10° ! 1030.8
13 1018.2
14 0
162
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162 162
67 10959 From ENSDF 2Ho,-9

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

S
Nw
(13°) il R 1358.6
(13%) i 1355.0
L &S
11+ o q@g’ 1244.2
14~ 5o 1225.8
L&
N
azh S 3;\@@ 1146.7
(127) . 1144.0
va e S
. EIF

10 S h&&g 1030.8
13- 10182

N
(1) g~ 978.6

NN
ar << 940.1
NN
> ot SN
9+ TV xS 846.4
12 S 828.2
(107) vy 811.2
KR
(10%) &8 765.8
2
©) TV LSS 687.4
r\,*Q*\"\

8+ 672.8
11— 658.2
[CD) 5923
8) 563.0
7t 521.5
10~ 507.8
(77) 476.0
(8" 437.1
6+ 385.9
1+ 0. 15.0 min 10
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162 162
o7 Hogs-10 From ENSDF o7 HOg5-10
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& s
N
- v © 65822
N Q &0
N
(Ca) R 592.3
2 v
_ RN
(€] ~ e 563.0
N
Sy O
7+ CIY 9 521.5
10~ v~ 507.8
&
T B 476.0
Q"') '\? QQ‘ VS
) FHSL 437.1
- ~ 9
(67) FE o 389.7
6" SL3 385.9
9- 3774
N
> o
o
(D) v RN 301.2
Yo,
s B \bQ;O'QV 270.0
8~ 266.8
Sy
NN
NESER AN
+ a\' % 9 $ 42’
= NSRS 184.8
1~ l\w—‘,\p 179.8  87ns2
7" > 176.5
4+ 171.7
S=s
s &F
6~ I 10587 67.0 min 7
e v 96.07
s
\'\
A
&
2+ il 3834 12ns2
1 0, 15.0min 0
162
67 HOgs
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162H0,-11 From ENSDF 67 Hoyg-11

Adopted Levels, Gammas

Band(B): K"=6" band
dominant configuration=(7
7/2[523] )+(v 5/2[642]),
a=0 branch, with an
admixture of (7
7/2[523])+(v 3/2[651])

Band(b): K*=6" band
dominant configuration=(7
7/2[523] )+(v 5/2[642)),
a=1 branch, with an

28~ 5882.0 admixture of (7
7/2[523])+(v 3/2[651])

27~ 5537.0
829
26~ 5053.0 820
25~ 4717.0
788
24~ 4265.0 778
23~ 3938.9
736
22~ 3529.1 722
Band(c): K*=1" band,
21° 3216.7 a=1 branch
676
Band(C): K*=1~ band, (197) 3006.0
20~ 2852.7 658 =0 branch
(187) 2672.5
Band(A): K™=1* g.s. 19- 2559.2
band, @=1 branch 612
15+ 2346  Band@:K'=1"gs. g 22412 S89
T T T T T band, @=0 branch
\
5h6 14+ 1948.4 sua 17- 1970.5
16~ 1697.6 sha
o 15~ 1456.2
14~ 1225.8 58
198 13- 1018.2
12- 828.2 %0
320 11~ 658.2
10~ 507.8 =1
R 9- 3774
) - B 1765 1 179.8
6~ 160 105,87 -
162
67 HOgs
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67

1626 _-12

95

162Hg -12

From ENSDF 677795

Band(d): K"=6" band,
a=1 branch

Band(D): K*=6" band,
a=0 branch

as") 1834.5

Adopted Levels, Gammas (continued)

Band(f): K*"=9" band,
a=1 branch

(1s")

1581.5+y

Band(F): K*=9" band,
a=0 branch

(14%) 1272.6+y

454.7+y

Band(E): K*=5" band,
=0 branch
12+ Band(e): K*=5" band,
a=1 branch

1129.3+x

arh) 899.5+x

a0t 378

y  521.0+x

365.2+x 302

y  219.4+x

4
) 220
0+x

162
o7 HOgs
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