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Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation D. De Frenne NDS 110,1745 (2009) 31-Dec-2008

Q(B7)=7260 9; S(n)=5494 5; S(p)=10429 9; Q(a)=—64359  2012Wa38

Note: Current evaluation has used the following Q record 7.21E3 4 548E3 4 /.018E4 5 —6.30E3 5  2003Au03.

Following (2007Ri01), from mass measurements, the energy difference between '92Nb gs and '“2Nb isomer is 93 keV 23 with the
high spin isomer being the ground state.

102N Levels

The level scheme of '92Nb is extremely complicated and it is not even clear what the J* of the ground state and the long lived
isomer is. Therefore the experimental results are given in 3 subsets of data as no unique level scheme could be obtained. Further
experiments are absolutely necessary to solve that problem.

All band assignments are from 2001Hw01,1998Hw08 in 2>2Cf SF decay. Due to the controversy about the position of the ground
state an the isomer, BAND (B) on the J*=1% state mentioned in >>>Cf SF decay has been omitted.

Cross Reference (XREF) Flags

A 1027y 8~ decay:2.9 s
B 252Cf SF decay

E(level)¥ T T,*  XREF Comments

0.0 (4*) 43s4 AB %~=100
%5~=100.
J7: 1976Ah06 proposed a high spin for this level because it decays to levels with spin
3*,4% and 6 in 192Mo. From mass measurements of 2007Ri01 it is clear that the
high spin level is the ground state and not the low spin state. 2007Ha32 claims the
opposite but the data of 2007Ri01 are more convincing. J suggested from absence of
IT from 1" isomeric state.
0.0+x 1+ 13s2 A %B~=100
%B~=100; no it decay reported.
E(level): x=94 7 (2012Au07) from mass measurement.
E(level): x=93 23 following 2007Ri01 from mass measurements.
J7: from allowed S-transition with log fr=4.71 from 0%, 102Zr g.s. decay.

20.37+x 9 A
64.39+x 9 2% A
93.95+x 17 A
156.36+x 11 A
160.72+x 21 A
246.31+x 18 A
258.43+x 15 A
430.7+x 6 A
599.49+x 8 17 A J7: from allowed B-transition with log ft=4.8 from 0%, 192Zr g.s. decay.
705.084+x 24 (1) A J*: From log ft=5.65.
940.5+x 4 (1) A J*: From log f1=5.82.
0+y (1) B
64.5+y 2" B
161.9+y 3% B
287.4+y @) B
453.1+y (5%) B
632.5+y@ (6% B
871.1+y@ (1) B
1099.6+y@ (8% B
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1D2Nb,,-2 From ENSDF 1D2Nb,,-2

Adopted Levels, Gammas (continued)

102Np Levels (continued)

E(eveD¥ 77T XREF Comments

1406.9+y@  (9%)
1677.5+y@¢ (10"
0.0+z%  (37)
162.8+2¢  (47)
356.2+z2%  (57)

4408+z> (20
545042 (37)
580.6+24  (67)
6772420 (4")
833.0+2%  (77)
852.042¢  (57)
10451422 (67)
1116.9+2% (8
12842426 (77)
1421.7+2% (97
1584.0+28 (8
17582429  (107)
1854242  (97)
2286.4+z8  (107)

Ey=z could be y to (4%) g.s. and not to a level at 120 keV as suggested by 2001HwO1.

[o=Bv~ R v~ R v~ B o v~ B o Bl v ~ B v~ B v ~ B o~ v - B v~ v - B v~ B v ~ B v B v - B v

T The consequence of the fact that the high spin level would be the ground state and not the low spin is that the spin assignments
proposed by 2001Hw01,1998HwO08 in (HI,xny) become very uncertain as they still consider the low spin isomer as the ground
state.All other proposed spins for excited states are based on that assumption. Maybe what they consider as a 120 keV level could
be the ground state.

¥ Calculated by the evaluator using a least-squares procedure based on adopted gammas.

# From p-delayed gammas in 102Nb 8~ decay (1976Ah06).

@ Band(A): AJ=1 Band based on (6%).

& Band(B): K"=37, a=1. n1/2[431]v5/2[532] band, Semi-decoupled band.

¢ Band(b): K"=3", @=0. 71/2[431]v5/2[532] band.

b Band(C): K*=2", a=0. n1/2[431]v5/2[532] band, Semi-decoupled band.

¢ Band(c): K"=27, a=1. n1/2[431]v5/2[532] band.

y('’Nb)

Two sets of y’s 64.5 and 64.46 keV and 97.4 and 96.4 keV appear in both data sets and are very probably the same. However
their exact position in the level scheme is not clear for the moment and more experiments are needed because the level scheme of
102Nb remains very speculative.

Ei(level)  J7 E, Lt E; i Mult. ¥
20.37+x 20389 100 0.0+x 1+ (Bl
64.39+x  (2F)  64.46 13 100 0.0+4x 1T Ml
93.95+x 73.58 14 100 20.37+x

156.36+x 1363522 4118  20.37+x

156.14 14 10024  0.0+x 1%
160.72+x 9645 100 64.39+x (2%)
246.31+x 855912 7030 160.72+x

152.4 60 100 40 93.95+x
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Adopted Levels, Gammas (continued)

y(12Nb) (continued)

E;(level) ¥ E, Lt E; i
246.31+x 2253532 8730 20.37+x
2465526 56 8 0.0+4x 1*
258.43+x 102.02 17 100 11 156.36+x
2585222 507 0.0+4x 1*
430.7+x 270.0 5 100 160.72+x
599.49+x 1% 44235 3515 156.36+x
535139 777 64.39+x (2+)
599.48 9 100 9 0.0+4x 1*
705.08+x (1) 458.69 21 69 25 246.31+x
549.0 5 100 31 156.36+x
6412 8 34 13 64.39+x (2+)
940.5+x (1) 875.8 8 55 18 64.39+x (2%)
940.6 4 100 18 0.04x 1+
0+y (1" y 00  @4Y
64.5+y (2%) 645 100 0+y (1)
161.9+y (3% 974 100 64.5+y  (2)
2874+y (4% 1255 100 161.9+y (3%)
2229 17 64.5+y  (2)
453.1+y  (5%)  165.7 100 287.4+y  (4%)
291.2 1.6 161.9+y (3%)
632.5+y  (6%) 1794 100 453.1+y  (5%)
345.1 6 287.4+y  (4%)
871.1+y  (77)  238.6 100 632.5+y (6%)
418.0 19 453.1+y  (5%)
1099.6+y  (8%) 2285 100 871.1+y  (7%)
467.1 26 632.5+y (6%)
1406.9+y  (9%)  307.3 100 1099.6+y  (8%)
535.8 28 871.1+y  (7%)
1677.5+y  (10%) 2706 100 1406.9+y  (9*)
577.9 31 1099.6+y  (8%)
00+z  (37) z 0.0 @h
162842  (47)  162.8 100 0.0+z (37)
35624z (57)  193.4 100 162.8+2 (47)
356.2 27 0.0+z (37)
440.8+z  (27)  278.0 75 162.8+2 (47)
440.8 100 0.0+z (37)
54504z (37) 1042 100 440.8+z  (27)
188.8 36 35624z (57)
382.2 50 162.842 (47)
580.64z  (67) 2244 100 35624z (57)
417.8 50 162.8+2 (47)
67724z  (47) 96.6™ 580.6+z (67)
1322 100 545.04z  (37)
236.4 9 4408+z (27)
833.04z (77) 2524 100 580.64z  (67)
476.8 42 356.2+z  (57)
852.04z (57) 1748 100 67724z (47)
307.0 13 54504z  (37)
104514z (67)  193.1 100 852.04z (57)
212.1% 833.04z (7))
367.9 58 677242 (47)
11169+z  (87)  283.9 100 833.04z (7))
536.3 72 580.6+z  (67)
128424z (77)  239.1 100 1045.14z  (67)
4322 30 852.0+z (57)
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Eileve)  J*  E,T
1421742z (97)  304.8
588.7
1584.0+z (87)  301.8
540.9
175824z  (107) 336.5"

T Adopted gammas either from '02Zr 8~ decay (mostly low-spin states) or from 2>2Cf SF decay (mostly high-spin states).

Lt
86
100
100
50

Ey

1116.9+z

833.0+z
1284.2+z
1045.1+z

1421.7+z

¥ Based on measured conversion coeflicients.
# Placement of transition in the level scheme is uncertain.

Adopted Levels, Gammas (continued)

y(12Nb) (continued)

Ei(level)  J©*  E,T
175824z (107) 6413
1854242 (97) 2682
570.0
2286.44z  (107) 4322
700.4

Lf
100
100

46
100

47

Ey

1116.9+z

1584.0+z
1284247
1854.2+z

1584.0+z

7
(87)
(87)
(77)
)
(87
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Adopted Levels, Gammas Legend
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Adopted Levels, Gammas

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Type not specified — I, < 10%xIpe
> L, > 10%xIy*~
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Adopted Levels, Gammas

Legend
Level Scheme (continued !
( ) — Iy < 2%xI)™
Intensities: Type not specified — I, <10%xIy*
— I, > 10%xIy*
N
S e Se
o ) » )
Iy
v VNS > S 246.314x
v\ v'\ b)v
F & N 160.72+4x
SN
3\7$ © 156.36+x
N @;«“ & 93.95+x
2H & 64.39+x
< 20.37+x
1" v 0.0+x 13s2
(4") 0.0 4354
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From ENSDF 192Nb,, -8

Band(A): AJ=1 Band based on (67)

Adopted Levels, Gammas

Band(C): K*=2", a=0

(10") 2286.4+2
Band(c): K™=2", a=1
. 700
Band(b): K*=3", a=0 ©) 1854.242
107) 175824z
LR
/
/ CRI
Band(B): K*=3", a=1 // 570
©) 1421742,
, 1284242
589
_ 852.0
(7 ) +Z
580.6+z ,”
4 P s 545.042
57

356

(&) l 0.0+z

1o0+) 1677.5+y
271

[Cho) l 1406.9+y

578

307

8t) 536 l 1099.6+y
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7%) i 871.1+y
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