86
41Nb5-1

From ENSDF - Evaluated November 2014 8ONb, -1

Includes 1998Kal9.
1997Tal0: E=135 MeV. Measured Ey, Iy, yy and yy(6)(DCO) using Gammasphere, an array consisting of 36

Compton-suppressed Ge detectors, in conjunction with Microball, a 95-element detector array.
2000Wil0: E=135 MeV. Measured lifetimes by DSAM using Gammasphere array in conjunction with Microball.
1999Co010: E=130 MeV. Measured y-ray linear polarization with a four- crystal Clover polarimeter, and y(#) with one HPGe

detector.

Type

S8Ni(32S,3pny)  2000Wil0,1997Ta10,1999Co10

History
Author Citation Literature Cutoff Date

Full Evaluation

Alexandru Negret, Balraj Singh ~ NDS 124, 1 (2015) 30-Nov-2014

1998Kal9: E=130 MeV. Measured lifetimes of two levels using RDM.

#

86Nb Levels

E(level)T ek T Comments
o& (67) Additional information 1.
2634 (79 J*: from 1999C010 and 2000Wi10.
274.4% 3 (8M) 0.84 ns 14 J*: from y(lin pol) (1999Co010).
Ty)2: from RDM (1998Kal9).
494.34 3 67) 0.25 ns 7 J7: from 7y(lin pol) (1999C010).
Ty/2: from RDM (1998Kal9).
72474 (9)
88774  (77)
1134.1% 4 (10
128384 4 (8)
1498.4" 5 (87)
1601.1€ 4 (11%)  0.34 ps +10-8
17107 4 (97)
2026394 (107)
2209.6" 11 (107)
211.5% 5 (12%) 046 ps +8-6
2454.8¢5  (117)
2599.18 6 (117)
2684.0°5  (13*) 035 ps +10-8
2779545 (127)
3065.4" 15 (127)
33022¢5  (137) 045 ps +7-6
337758 6 (137)  0.65 ps +33-29
34682% 6 (14*) 035 ps +10-8
3687496 (147)  0.76 ps +11-9
39024€ 6 (15%) 034 ps +6-4
3987406 (15%) 021 ps +8-6
4070.0" 6 (147)  0.45 ps +26-21
4317.9¢ 6 (157) 048 ps +11-9
437048 6 (157)  0.62 ps +9-8
4777297 (167)  0.34 ps +6-4
4840.6% 8 (16%)  0.52ps +19-17
502759  (16Y)
515327 (167) 021 ps +19-14
5274.1€ 7 (17*)  0.30 ps +8—6
5307.82 7 (17*)  0.40 ps +10-9
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86 86
41Nb45'2 From ENSDF 41Nb45'2

BNi(328,3pny)  2000Wil0,1997Ta10,1999Co10 (continued)

86Nb Levels (continued)

EdeveDT 7% T " E(level)" ik T 0"
5441.9¢ 7 (177)  0.14 ps +8—6 9064.8¢ 17 (227)  0.055 ps 14
550438 8 (177)  0.32 ps +8-6 9381.72 19 (23*) 0.22ps6
5532.9 7 (17%) 9649¢ 4 237) 0239 ps +8-6
56055 12 (177)  0.14 ps +12-11 9728.68 18 (237)  0.055 ps +21-14
603549 10 (187) 0.132ps +28-21 | 9774& 3 (22%)

6361.5% 11 (18+) 10052.5€ 25 (23*) 0.1 ps +7—6

6479.3¢ 11 (197) 125 ps +27-21 104304 5 23*)  0.089 ps +5-4
664492 8 (19%)  0.55 ps +16-14 10866.54 21 (247)  0.042 ps +21-14

6722.1€ 11 (19%)  0.19 ps +11-9 112830 3 25%)  0.07 ps +4-3
6807.78 12 (197)  0.17 ps +4-3 11456.98 21 (257)  0.083 ps +28-21
6957.6% 13 (19%)  0.50 ps +24—18 | 12013€ 4 25%) 00429 ps +28-21
6972.6/ 16 (197)  0.25 ps +6-5 1240774 3 (25%)

7460.79 14 (207)  0.13 ps +5-3 12886¢ 4 267 00219 ps +21-14
76653 12 (20%) 134178 3 Q7)) 0.0429 ps 14
7819.3¢ 14 (217)  0.79 ps +19-16 | 135090 4 27%) 00629 ps +28-21
790620 13 (21%) 045 ps +15-14 | 13568 4 @7%) 0069 ps +4-3
7965.5% 19 (20%) 150954 5 287)

8214.18 15 (217)  0.125 ps +28-21 | 156628 4 297)

8270.1€ 19 (21*)  0.12 ps +7-5 180588 5 317)

8429/ 3 @17 0.169 ps +6-5 | 2078628 3 (337)

86039 4 @1%) 030 ps +15-11

 From least-squares fit to Ey values. Arguments for assuming 6% as the g.s. of 8°Nb are given by 1999Co10.

+ From 1997Tal0 based on yy(6)(DCO) data and band associations, unless otherwise stated. The parentheses in most cases are
added by the evaluator due to lack of strong arguments for these assignments.

# From DSA measurements of 2000Wi10, unless otherwise stated.

@ Effective half-life (2000Wil0), not corrected for side feeding.

& Band(A): band based on (6").

4 Band(B): band based on (19%).

b Band(C): band based on (15%).

¢ Band(D): band based on (9%).

4 Band(E): band based on (67).

¢ Band(F): band based on (77).

f Band(G): band based on (177).

& Band(H): band based on (117).

" Band(I): band based on (87 ).

y(3Nb)
E, LT Edeve) I Ef Mult®  oF ot Comments
26.4@ 263 (1) 0 (6%
21475 259 14984  (87)  1283.8 (87) Additional information 2.
2514 207 55329  (17F) 5307.8 (17%)
24098 339 79062  (21%) 76653 (20) D DCO=0.52 12.
24813 49615 2744 (8% 263 (7f)  MI+E2 0066 00199 a(K)=0.0175 3; a(L)=0.00201 3;

@(M)=0.000354 5; a(N+..)=5.47x107> 8
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Wi10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ta10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Co10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Co10,B
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https://www.nndc.bnl.gov/ensnds/86/Nb/86nb_58ni_32s_3png_documents.pdf

86
41Nb45_3

From ENSDF

86
41Nb45_3

BNi(328,3pny)  2000Wil0,1997Ta10,1999Co10 (continued)
y(86Nb) (continued)
E, LT Eeve) I Ef 7 Mullt ot
@(N)=5.18x1077 8; ¢(0)=2.97x1076 5
DCO=0.59 3.
Ap=—0.411 25, A4=—0.032 26. POL=—0.29 /]
(1999C010).
25884 268 55329  (17Y) 5274.1 (177)
27453 63515 2744 (8% 0 (6Y) E2 0.0310 @(K)=0.0269 4; (L)=0.00345 5;
@(M)=0.000609 9; a(N+..)=9.09x107> 14
@(N)=8.67x107° 13; a(0)=4.20x107% 6
DCO=0.82 4.
Ar=+0.272 30, A4=—0.024 31. POL=+0.67 7
(1999C010).
28874  6.015 54419  (177) 51532 (167) D DCO=0.54 10.
30034 51 43704  (157) 4070.0 (147) D DCO=0.62 17.
31573 1505 20263  (107) 17107 (9°) D DCO=0.47 5.
32463 22115 27795  (127) 24548 (117) D DCO=0.49 /3.
36064 133 67221 (19%)  6361.5 (18*)
38534 16715 36874  (147) 33022 (137) D DCO=0.52 10.
39333 36014 877 (7)) 4943 (67) D DCO=0.42 5.
396.13 14212 1283.8  (8) 887.7 (17) D DCO=0.47 5.
40943 557 11341 (10%) 7247 9*) D DCO=0.45 5.
42715 103 17107 (97) 1283.8 (8°) (D) DCO=0.48 5 for 427.1+428.2.
42826 103 2454.8  (117) 20263 (107) (D) DCO=0.48 5 for 427.1+428.2.
43405 5312 39024  (15%) 34682 (14*) D DCO=0.47 10.
434 1 31 5274.1 (17%)  4840.6 (16%)
444@ 64793  (197) 60354 (187)
45033 20312 7247 (9% 2744 (8%) D DCO=0.48 5.
459.15 627 47772  (167) 43179 (15°) D DCO=0.64 9.
46693 27712 1601.1 (11*)  1134.1 (10*) D DCO=0.43 4.
46727 9516 5307.8  (17%) 4840.6 (16™)
47243 13518 26840  (13%) 22115 (12*) D DCO=0.42 4.
49423 80.815 4943  (67) 0 (6Y) El 0.001426 20  a=0.001426 20; a(K)=0.001258 18;
a(L)=0.0001395 20; a(M)=2.45x107 4;
@(N+..)=3.78x10°
@(N)=3.58%x107° 5; a(0)=2.05x10""7 3
DCO=0.92 6.
A»=+0.029 5, A4=+0.13 5. POL=-0.61 15
(1999C010).
505.18 4810 55329  (177) 5027.5 (16%)
51944 10713 39874  (15%) 34682 (14*) D DCO=0.48 9.
52284 19815 33022  (137) 27795 (127) D DCO0=0.54 10.
57305 6810 2599.1 (117) 20263 (100) D DCO=0.57 9.
594 2 214 60354  (187) 54419 (17°)
59797 9712 33775  (137) 27795 (12°) D DCO=0.62 9.
61024 9311 22115  (12F) 1601.1 (11%)
61055 639 14984  (8) 887.7 (17) D DCO=0.51 10.
63055 10820 43179  (157) 36874 (14°) D DCO=0.49 6.
66467 529 54419  (177) 47772 (16°) D DCO=0.48 9.
70749 124 76653  (20%) 6957.6 (19%)
71129 478 22096  (107) 1498.4 (87)
727 2 1.84 55043  (177) 47772 (167)
74224 358 20263  (107) 12838 (8°) Q DCO=0.95 8.
744.17 154 24548  (117) 17107 (9°) Q DCO=0.92 8.
75325 33525 27795  (127) 20263 (100) Q DCO=1.02 13.
767.64 689  4070.0  (147) 33022 (137)
77877 13.013 33775  (137) 2599.1 (117) E2 DCO=1.04 21.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Wi10,B
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86
41Nb5-4

From ENSDF §9Nb -4

BNi(328,3pny)  2000Wil0,1997Ta10,1999Co10 (continued)

y(86Nb) (continued)

Eﬂ IyT E;(level) I Ef J;E Mult.f Comments
783.1 8 244 5153.2 (167) 4370.4 (157)
784.5 5 7.019 34682  (147) 2684.0 (13%)
789.6 4 33215 1283.8 &) 494.3 (67) Q DCO=1.00 9.
822.9 3 23214 1710.7 ©97) 887.7 (77) Q DCO=1.10 11.
8352 8 275 5153.2 (167) 4317.9 (157)
8473 5 6.8 10 3302.2 (137) 2454.8 (117)
855.8 10 4.1 10 3065.4 (127)  2209.6 (107)
859.8 4 100 1134.1 (10%) 274.4 (8%) Q DCO=0.91 8.
876.5 4 15.6 10 1601.1 a1 724.7 (97) E2 DCO=0.95 8.
892.4 6 334 2026.3 (107) 1134.1 (10") Q DCO=0.98 10.
907.7 5 46.520 3687.4 147) 2779.5 (127) E2 DCO=1.06 8.
922.8 8 14.7 14  3377.5 (137) 24548 (117) E2 DCO=1.10 17.
993.1 7 22425 43704 (157) 33775 (137) E2 DCO0=0.92 8.
1015.6 9 20 4 4317.9 (157) 3302.2 (137) E2 DCO=0.91 7.
1020.6 12 6.1 18 7665.3 (20M)  6644.9 (19*) D DCO=0.50 14.
1037.4 8 26.7 22  6479.3 (197) 54419 (177) E2 DCO=1.11 4.
1071.2 8 18.6 27  5441.9 (177) 43704 (157) E2 DCO=1.04 11.
1077.6 6 69.0 20 2211.5 (12%)  1134.1 (10%) E2 DCO=0.94 8.
1083.1 5 26.6 20 2684.0 (13%) 1601.1 (117) E2 DCO0=0.97 9.
1083.1 9 3.87 5153.2 (167) 4070.0 (147)
1089.9 6 353 47717.2 (167) 3687.4 (147) E2 DCO=0.98 9.
1113 2 3.18 6644.9 (19%) 55329 (17")
11245 8 13.516 54419 177) 43179 (157) E2 DCO=1.13 11.
1124.8 8 5315 5027.5 (16%) 3902.4 (15%)
1133.9 8 13.4 15 55043 (177) 43704 (157) E2 DCO=1.04 9.
1178.5 6 8310 2779.5 (127)  1601.1 (11%)
1186.5 8 11.4 14 55043 177) 43179 (157) E2 DCO=0.95 9.
12184 5 254 14 39024 (15%)  2684.0 (13%) E2 DCO=0.98 7.
1256.4 6 42325 34682 (14%)  2211.5 (12%) E2 DCO=0.97 9.
1258.2 8 23.520 6035.4 (187) 47772 (167) E2 DCO=0.91 9.
1261.4 14 14.5 20 7906.2 217)  6644.9 (19") E2 DCO=0.97 9.
1286.8 6 8.6 12 5274.1 (17%)  3987.4 (15%) E2 DCO=0.98 9.
1287.6 10 5.0 10 5605.5 (177) 43179 (157) E2 DCO=0.88 I1.
1303.4 4 31.818 3987.4 (15%)  2684.0 (13*) E2 DCO=1.00 7.
1303.4 9 20.6 20  6807.7 (197) 5504.3 (177) E2 DCO=1.01 9.
1320.3 7 26.4 20 5307.8 (17%)  3987.4 (15%) E2 DCO0=0.97 9.
1320.8 7 93 2454.8 (117)  1134.1 (10™)
1337.1 5 20.520 6644.9 (19%) 5307.8 (17") E2 DCO=1.00 I1.
1340.0 9 15.8 18 7819.3 217) 64793 (197) E2 DCO=1.04 15.
1367.1 10 5912 6972.6 (197) 5605.5 (177)
1370.9 10 83 6644.9 19%)  5274.1 (177 (E2) DCO=1.03 8 for 1373.0+1371.4+1370.9.
1371.4 10 186 5274.1 7% 3902.4 (15%) (E2) DCO=1.03 8 for 1373.0+1371.4+1370.9.
1373.0 10 10 4 4840.6 (16%) 3468.2 (14%) (E2) DCO=1.03 8 for 1373.0+1371.4+1370.9.
1406.4 9 20.320 8214.1 217) 6807.7 (197) E2 DCO=0.98 9.
1414 2 4712 6722.1  (197) 5307.8 (17%)
1424 2 83 6957.6 (19%) 55329 (17%)
1425.2 9 21920 7460.7 (207) 60354 (187) E2 DCO=1.06 10.
1436.3 8 647 1710.7 “) 274.4 (8%)
1448.1 10 109 15 6722.1 (19%) 5274.1 (17%)
1456 2 1.85 8429 217) 6972.6 (197)
1475.5 14 10.0 20 9381.7 (23*) 7906.2 (217) E2 DCO=0.98 15.
1514.4 10 15.6 16 9728.6 (237) 8214.1 (217) E2 DCO=1.11 I5.
1520.8 15 6.3 10 6361.5 (18%) 4840.6 (16™)
1548.0 15 11.518 8270.1 217 6722.1 (19)
1604.0 15 5.6 12 7965.5 (20%)  6361.5 (18*)
1604.1 10 142 15 9064.8 (227) 7460.7 (207) E2 DCO=1.14 12.
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8Nb,5-5 From ENSDF 8Nb,.-5
BNi(328,3pny)  2000Wil0,1997Ta10,1999Co10 (continued)
y(86Nb) (continued)
Eﬂ IyT E;(level) Iz Ef J;E Mult.f Comments
1645 3 62 8603  (21%)  6957.6 (19%)
1649 3 12 3 6957.6 (19%)  5307.8 (17%)
17283 11 11213 114569 (257)  9728.6 (237) E2 DCO0=0.99 13.
17823 17 5718 100525 (23%)  8270.1 (21%)
1801.7 12 9.612  10866.5 (247)  9064.8 (227) E2 DCO=0.91 10.
1808 2 6.5 20 9774  (22%)  7965.5 (207)
1827 3 42 10430 (23%) 8603 (21%)
1830 3 5510 9649  (237) 78193 (210)
1901 2 6020 11283  (25%)  9381.7 (23%)
1959.6 14 8313 13417  (277) 114569 (257)
1961 3 3715 12013 (25%) 100525 (23%)
1978@ 124077 (25%) 10430 (23%)
2019 3 287 12886  (267) 10866.5 (247)
2209 3 <2 15095  (287) 12886 (267)
2226 3 208 13509  (27%) 11283 (25%)
2245 3 41 15662 (297) 13417  (277)
2285 3 1.6 7 13568 (27%) 11283  (25%)
2396 3 <2 18058  (317) 15662  (297)
2729@ 207867  (337) 18058 (317)

 From 1997Tal0.
¥ From yy(6)(DCO) data and y(lin pol) data for selected transitions. For AJ=2 stretched transitions, mult=E2 is from RUL.

# Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation
based on y-ray energies, assigned multipolarities, and mixing ratios, unless otherwise specified.
@ Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Wi10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ta10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1999Co10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Ta10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

$°Nb,.-6 From ENSDF

86
41Nb,5-6

BNi(328,3pny)  2000Wi10,1997Ta10,1999Co10 Legend

» max

Level Scheme by < 2y
—— I, < 10%xI

Intensities: Relative I, > 1, > 10%x1j*

,,,,,, » ¥ Decay (Uncertain)
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86
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0.06 ps +4-3
0.062 ps +28-21
0.042 ps 14
0.021 ps +21-14

0.042 ps +28-21
0.083 ps +28-21
0.07 ps +4-3
0.042 ps +21-14
0.08 ps +5-4
0.11 ps +7-6

0.055 ps +21-14
0.23 ps +8—-6
0.22ps6

0.055 ps 14
0.30ps +15-11
0.16 ps +6-5
0.12ps +7-5
0.125 ps +28-21

0.45 ps +15-14
0.79 ps +19-16

0.13 ps +5-3
0.25 ps +6-5
0.50 ps +24-18
0.17 ps +4-3
0.19 ps +11-9
0.55ps +16—-14
1.25 ps +27-21

0.132 ps +28-21
0.14 ps +12-11

0.32 ps +8-6
0.40 ps +10-9
0.30 ps +8—-6
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41Nb45_7

From ENSDF

86
41Nb,5-7

38Ni(32S,3pny)  2000Wi10,1997Ta10,1999Co10

Level Scheme (continued)

Intensities: Relative I,

Legend

Iy < 2%xIy™
I, < 10% ><I‘;"”
Iy > 10% x Iy
v Decay (Uncertain)
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1.25 ps +27-21

0.132 ps +28-21

0.14 ps +12-11

0.32 ps +8-6
0.14 ps +8-6
0.40 ps +10-9
0.30 ps +8—-6
021 ps +19-14

0.52 ps +19-17
0.34 ps +6—4

0.62 ps +9-8
0.48 ps +11-9

0.45 ps +26-21
0.21 ps +8-6
0.34 ps +6—4

0.76 ps +11-9

0.35ps +10-8
0.65 ps +33-29
0.45 ps +7-6

0.35ps +10-8

0.46 ps +8—-6




86
41Nb,5-8

From ENSDF

86
41)Nb45_8

3Ni(328,3pny)  2000Wil0,1997Ta10,1999C010

Level Scheme (continued)

Legend

I < 2%xI

—> I, < 10%xI
Intensities: Relative I, > I, > 10%xIy*
,,,,,, » 7Y Decay (Uncertain)
NQ
NN
& Q°‘ %
© N 9 S 3
- FES o2
(137) SN é‘\’?(s\‘jp 3377.5
137) & o’ 3302.2
~N
o
5
(127) © ~ 3065.4
%"‘) >
) Vv
5 &QW ”bb%h
AR ) )
,3: o N Q/ N
127y S 2 viq% 2779.5
S
(13%) AR R 2684.0
— NG 2
(11-) LR 2599.1
Qo'o N
- TIE N
ai-) NNV S 2454.8
R
N o
N
(12+) S e & s 2115
(107) O”w; '\Q\"’ 2209.6
NS
_ SN
(107) SN 2026.3
N
*Fe
Do N o ,\/5
YL N
©) T %‘?Qi& 1710.7
5= -
1+ Q':\bv\éo Q v
(11+) v BN . 1601.1
50
8- SV yn
) S 1498.4
S
N & S v
D) S 2
8) S 1283.8
;9 O\V
)
(10%) S 1134.1
S
Q
»
o)l )
_ $ ;
(77) S Q"? 887.7
&
[Chp) ® S 724.7
N
T
» »
6) Py 494.3
g
“ N
N
B & 274.4
w
a7 4 26.3
67) r 0
86
41Ny

0.65 ps +33-29
0.45 ps +7-6

0.35ps +10-8

0.46 ps +8—-6

0.34 ps +10-8

0.25ns 7

0.84 ns 74




86
41ND,5-9 From ENSDF 86Nb -9

3BNi(328,3pny)  2000Wi10,1997Ta10,1999C0o10

Band(E): Band based on

67)
(287) 15095
Band(C): Band based on
as")
2209
27%) 13509
Band(B): Band based on
st Band(D): Band based on %ﬂ
+
(25%) 12407 @
=== 2226
| (25%) 12013
\ 2019
+
1978 257) o 11283
} 1961 24) § 108665
Band(A): 1(3::1)(1 based on 23 10430 d Band(F): B;l{ld based on
23%) 100525 )
22+ 1802 _
@ 94 (237) 9649
1827 (3% ¢ 93817
1782 Q2) y 90648
1
0 Qe ¢ 8603 1476 1830
n
o) 217) v 8270.1 1604
+
v 7965.5 217%) v 7906.2 217) v 7819.3
1604
"
(187) v 6361.5
1521

( v 4840.6

14%) | 34682

+
a2 ¢ 22115

1078

aot) 1134.1

8%) i 274.4
67) 274 0




86
41Nb45_10

From ENSDF

86
41Nb45_10

BNi(328,3pny)  2000Wi10,1997Ta10,1999C010 (continued)

Band(H): Band based on
ar)

B3) 20786
T

\
\

\
2729
\

\

\

317) 18058

#

2396
(297) 15662
2245
(277) 13417
1960
(257) 11456.9
1728
23) 9728.6
Band(G): Band based on
a7-)
1514
(217) 8429 21-
T @17) o 8214.1
1456
1406
197) 6972.6 -
_ Y = a9) ¢ 6807.7
1367 1303 Band(I): Band based on
_ ) @8)
{77 56055 a7) 5504.3
(167) 5153.2

1134
as-)

993

a137) 3377.5
az27) 3065.4
1) 779 ?
( v 2599.1 856
a0-) * 2209.6

711
Gy 14984

86
41Nb,s




	8641Nb45 
	 58Ni(32S,3pn)


