L8 HI -1 From ENSDF - Evaluated June 2010 L8 HI -1
9%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02
History
Type Author Citation Literature Cutoff Date
Full Evaluation Coral M. Baglin NDS 111, 1807 (2010) 15-Jun-2010

2001AmO02 (also 2000Wil19): E=310 MeV; GAMMASPHERE array (101 Compton-suppressed Ge detectors); measured Ey, Iy, yy
coin, lifetimes using DSAM, DCO ratios; deduced triaxial superdeformed structures and intrinsic quadrupole moment for one of the
three highly-deformed bands reported.

2009Ya21, 2008Ya20: further details and analysis of experiment reported by 2001Am02, including information for normal
deformation states; cranked relativistic meanfield calculations using Ultimate Cranker computer code.

Of the three triaxial strongly-deformed (TSD) bands reported in 2001Am02, TSD-1 is confirmed in the analysis by 2008Ya20,
TSD-2 is relegated to an enhanced-deformation (ED) band and the TSD-3 band is relabeled as TSD-2 by 2008Ya20.

The orbitals associated with the quasiparticle labels used here are the following:

E(level)

0.0%
124.03% 9
385.33% 22
756.4% 3
875.892/ 8
942.0128 11

1030.842/ 11
1058.5728 9
1160.132 24
1212.7% 3
1284.5328 13
13853 4
1496.9" 3
1549.9/ 4
1734.4% 4
1735.1% 4
1812.71 3
1991.89 4
2066.0% 4
2080.4 4
2154.7" 4
2192.7% 4

@ omE N 2omEn >

v 5/2[642], a=+1/2;
v 3/2[651], a=+1/2;
v 5/2[523], a=+1/2;
y 3/2[521], a=+1/2:
v 1/2[521], a=+1/2;
n 7/2[404], a=+1/2;
n 5/2[402], a=+1/2;
m 1/2[660], a=+1/2;
n 9/2[514], a=+1/2;
n 1/2[541], a=+1/2
75 | Bdevent ¥
ot | 2305.1%4 12¢
2t | 2320504 9
4+ | 2465944  10”
6t | 2473.0%4 11-
2+ | 2552104 10-
0+S | 2645204 11-
3+ 127055/ 6 10-
2+5 | 2827494  12°
4+s | 28514k 5 110
8+ | 2856.4% 4 14*
4+s | 2936.7% 4 13-
5% | 297554 12-
4= | 2989595 14*
6 | 3065.00 4 13~
7 | 30845/ 6  12-
10+ | 3268494 14—
6~ | 32880k5 13-
6~ | 33094%4 16
9= | 34411% 4 15
7= | 3451004 14-
8~ | 356047 7 14~
8~ | 3588.4i5  15-
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F
H
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168Hf Levels

5/2[642], a=-1/2
3/2[651], a=-1/2
5/2[523], a=-1/2
3/2[521], a=-1/2

7/2[404], a=-1/2

o 5/2[402], a=-1/2

f: m 9/2[514], a=-1/2

E(level)

3623.09 4
3776.6% 4
3816.5% 5
3831.4% 5
3987.7" 4
3988.5% 4
4085.4™ 6
4117.97 7
4189.1¢ 5
4295.8" 5
432129 4
4335.24 5
44143k 6
4438.8% 5
4449.3" 5
4466.6P 6
4527.7M 5
4576.7% 4
4577.4" 4
4614.69 6
4670.4° 7
4714.4) 7

i

18+

20"
157
157
16~
197
18~
16~
16~
18~

E(level)t ik
722" 6 17"
4808.6" 6 17°
4828416  19-
4893.5P 7 17”
4933245 20°
5010.9™ 6 18~
5026.6K 6 19-
5028.99 6 18~
5048.19 5 20*
5123.0% 5 22t
5138.4° 7 18~
5145.4¢ 6 (197)
s167.70 5 19+
5196.2% 5 21-
5212205 20-
524527 19-
5274.0" 7 19°
53280/ 7 20°
541157 8 19-
5477815 21°
5495.4M 7 20~
554379 7 20~

Continued on next page (footnotes at end of table)

1


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2000Wi19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B

168
72 Hf96_2

From ENSDF

168
72 Hf96_2

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

Edeveht  p¥ E(level)t i
5573545 227 | 7705006 27"
s657.1k 8 21- 7795.4° 9 26”
5694.4° 8 20™ 7837.5" 8 27°
5762.19 5 22* 7841.8" 9 27°
5767.3" 7 21- 7860.0¢ 6 28~
5800.9¢ 7 (17) | 7918.1Kk 10 27-
5832278 21° 8036.9¢ 6 27-
sgs22& s 23— 8074.3¢ 8 271U
s874.2% 5 24+ 8116.19 5 28+
58882l s 21t 8196.3% 6 29~
5893.0" 5 22- 8200.5” 10 27-
5941.6/ 7 227 8208.19 10 28~
6001.57 8  21- 8243.7M 8 28~
6064.0M 7 22~ 8269.77 9 28~
6139.8 8  22- 83209.1" 9 28~
6149505 23~ 8365.0! 12 (27%)
6267.99 6 24~ 8500.3% 6 30*
6317.4k 8 23~ 8586.0" 10 29~
632840 8  22- 8593508  29-
6381.2" 7 23~ 8619.4° 10 28~
646027 8 23~ 8664.7M 8§ 29~
64803@ 5 24+ 8761.64 7 30~
6494.2¢ 6 23~ 8811.0k 17 29~
6564.5% 6 25- 8844.7€8  29-
6564.8€ 9 23~ 8987.19 12 30~
6627.5" 6 24- 903999 6 30*
6643.8/ 7 24~ 9052.57 10 29~
6671.5P 8 23~ 9101.4™ 8§ 30~
6686.6" 5 26* 9113.0% 7 31~
6689.11 5 23+ 9173.3/ 10 30~
6719.4M 7 24~ 9262.1" 10 30~
679349 9 24~ 9385.0" 14 31-
6891.81 6  25° 9500.0" 6 32+
7027.4° 9 24~ 9500.4° 10 30~
7028646 26~ 9551.6! 10 31-
7075.5" 8§ 25- 9555.6" 8 31°
7083.6K 8§ 25- 9660.5 9 31~
713547 9 25- 9730.04 9 32-
7240.4¢ 6 25° 9748.6K 12 31-
725999 5 26+ 9961.5P 14 31~
7334.8¢8 25~ | 1001619 6 32*
7345.6% 6 277 | 10024.4™M 8§ 32-
74055 9 25- | 10089.5% 7 33~
74230/ 7 26 | 10131.6/ 12 32
7439.0" 7 260 | 10226.1% 14 32—
7450.9M 8 26~ | 1043840 15 32°
748629 9 26~ | 10512.6" 8 33~
7519.0/ 5 25% | 10529.9¢ 11 33~
7561.5% 6 28% | 10550.7% 7 34*

168 f Levels (continued)
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7Zr("°Gedny)  2009Ya21,2008Ya20,2001Am02 (continued)

168 f Levels (continued)

E(level)T i Comments

10566.6! 14 33~
10755.5% 10 34~

10755.6% 16 33~
11010.7 8 34-

1104239 8 34+
11116.5% 7 35~

11138.87 13 34~
11436.6¢ 12 35~
11532.1" 9 35~

11637.6" 7 36+
11827.79 11 36~
12068.4™ 11 36°

12101.39 13 36*
12178.0& 8 37—

12185.87 16 36~
12383.6€ 13 37—
12618.2" 13 37~

12742.3% 9 38+
12930.84 12 38~

13254.2% 9 39~
13373.65 14 39~

13851.1% 10 40+
14037.9% 16 40~

14341.4% 10 41-
14414.1€ 15 41~

14971.6% 11 40+

15460.5% 12 43~
15511.3€ 16 43~

16127.1% 11 44+

16631.7% 13 45~
16669.3€ 16 45~

17336.2% 12 46+

17865.7% 16 47-
17890.1€ 17 47-

18605.2% 16 48+
19175.1€ 20 49~

0.0+x? J1~(33)!Y  Additional information 1.

677.2+xP 10 1142
1399.2+xP 15 J1+4
2169.8+x2 18 11+6
2993.9+x? 20 J1+8
3871.2+xP 23 11+10
4802.6+xP 25 J1+12
5787+xP 3 J1+14
6828+xP 3 J1+16
7926+xP 3 J1+18
9079+x> 4 J1+20
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%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

168 f Levels (continued)

E(level) yE E(level) yri E(level) i

10294+x?P 4 31422 | 16733+y9 15 J2+4 | 5635.8+y9 25 J2+12
11567+x?0 4 J1+24 | 2583.6+y9 18 1246 | 6771+y9 3 12+14
0.0+y4 12~28) | 3544.2+y9 20 1248 | 7966+y?4 3 J2+16
811.14y9 10 1242 4560.8+yd 23 12+10 | 9222+y2d 3 12418

 From least-squares fit to Ey, allowing an uncertainty of 1 keV In Ey data for which authors give No uncertainty.

¥ Values are those recommended by 2009Ya21 based on their deduced band structure, taking into account y multipolarities, band
crossing frequencies, alignment gains, decay patterns and systematic comparisons with neighboring nuclides, except As noted.

# Band(A): g.s. band. Sharp AB crossing At 7iw=265 keV (analogous to that In other N=96 nuclei), alignment gain 9.0%; fg
crossing At fw=>550 keV, alignment gain 6.17. yrast band.

@ Band(B): @=0 BC band. Continuation of g.s. band after BC crossing. AD crossing At w=360 keV.

& Band(C): n=—, a=1, AE band. BC crossing At #w=300 keV, alignment gain 7.0%; fg crossing At 7iw=540 keV, alignment
gain 5.2A. rotation aligned band. Lowest observed J=5.

¢ Band(D): n=—, @=0, AF band. BC crossing At iw=290 keV, alignment gain 6.8%; fg crossing At iw=550 keV, alignment
gain >3.5%. Partner with AM band for J<14, but with AE band for J>18.

b Band(E): triaxial SD-1 band (2001Am02). Q(transition)~11.4 (2001Am02; from fractional centroid shift, allowing for
side-feeding). Population relative to '8Hf channel=0.26% 10 (2001Am02). Probable conﬁgurationzﬂi%3/2®v(j15/2i 13/2)»

a=1. This band decays mainly to the negative-parity normal deformation AE and AF bands, as indicated by observed coincidence
of all y-rays in the SD-1 band with those in the AE and AF bands below J=31 and and J=30, respectively (2008Ya20).

¢ Band(F): enhanced-deformation band (2009Ya21). Population relative to 168 Hf channel=0.15% 6 (2001Am02). lowest observed
J=23. This band was labeled as TSD-2 band in 2001Am02 but was renamed by 2008Ya20 and 2009Ya21; the latter authors also
assign J values 171 lower than estimated by 2001 Am02. Probable configuration=n(i 13/2h9/2)®vi%3 s a=1 (2008Ya20).

4 Band(G): triaxial SD-2 band (2001Am02). Population relative to '98Hf channel=0.12% 5 (2001Am02). This is the triaxial SD-3
band from 2001Am02 which was relabelled As triaxial SD-2 band by 2008Ya20.

¢ Band(H): 7=—, a=1 band. Lowest observed member is the (197) 5145 level. band has characteristics consistent with
expectations for the BF band (2009Ya21).

f Band(I): K*=2* y-vibration band.

8 Band(J): K*=0" B~ vibration band.

" Band(K): 7=—, a=0 BE band. Lowest observed J=4. excitation energies higher than In AF band for J>10. AD crossing around

hw=320 keV.
 Band(L): 7=—, @=1 AM band. Lowest observed J is 7. Energies are higher than AE sequence but lower than In BE band. BC

crossing At iw=320 keV, alignment gain 4.5%.

7 Band(M): 7=—, a=0 AH band. Slightly delayed BC crossing At #iw=300 keV, alignment gain 6.2%. Lowest observed J=10.

¥ Band(m): 7=—, a=1 AG band. BC crossing At #iw~300 keV, alignment gain 5.4%.

I Band(N): 7=(+), a=1 band. Possible extension of g.s. band with an AC alignment (2009Ya21).

" Band(O): n=—, =0 gaAB,gcAB mixed band. Lowest observed J=14. band crossing At iw~240 keV. Likely configuration
(2009Ya21): (z 1/2[541])(x 7/2[404])@(v 5/2[642])> mixed with (7 1/2[541])(rr 5/2[402])®(v 5/2[642])*> and having K~3.5.

" Band(o): 7=—, a=1 gbAB,gdAB mixed band. See comment on signature partner band.

¢ Band(P): K"=(107), a=0 geBE band. Likely configuration (2009Ya21): (x 1/2[541]D)+(x 9/2[514])+(v 5/2[642])+(v 5/2[523]),

7 Band(p): K"=(107), =1 gfBE band. See comment on signature partner band.

4 Band(Q): K™=(107), @=0 geAE band. Strongly-coupled high-K band. likely configuration (2009Ya21): (z 1/2[541])+(x
9/2[514])+(v 5/2[642])+(v 5/2[523]), consistent with measured B(M1)/B(E2) ratios. BC crossing occurs At J=23, iw=315
keV, alignment gain 6.0%4. deformation aligned band.

" Band(q): K"=(107), =1 gfAE band. See comment on signature partner band.

¥ From Adopted Levels.

! Spin estimates for the lowest levels observed by 2001Am02 in the two triaxial SD bands and the enhanced deformation band
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9%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

168 ¢ Levels (continued)

were made by 2001 Am02 based on obtaining reasonable alignments when compared to normal-deformed structures and triaxial
superdeformed structures in Lu nuclides; the uncertainty in this estimate was thought to be 2 or 3 units of spin. 2008Ya20
revised the value for the SD-1 band (now 12 # higher) and 2009Ya21 increased J for the enhanced deformation band by 3 7.

“ From 2008Ya20, 2009Ya21. supersedes J=(24) suggested by 2001 Am02.

Y Approximate value from 2008Ya20; supersedes J=(21) estimated In 2001 Am02. intraband 377y feeding this level is coincident
with transitions In AE and AF bands below J=31 and J=30 levels, respectively.

y("%*HD
E, LT Eevel) I Ef I Mult. ¥ Comments
12362 232 124.03 2% 00 0F

12785 <05 2320.5 9 2192:7 8~
1454 5 071 24659 100 23205 9~

165% 1549.9 (6%) 13853 (5%)
16535 <05 4614.6 16~ 44493 157
17945  <0.5 2645.2 117 24659 10
18225 <05 2827.4 127 26452 11~
19405 <05 4808.6 17 46146 16~
200.9 5 091 21927 8 1991.8 6~

20395 <05 4670.4 16~ 4466.6 15~
2104 5 0.72 4295.8 157 40854 14~
22035 0.71 5028.9 18~  4808.6 17
22315 0.8 7 48935 177 46704 16~
23192 1.02 4527.7 16© 42958 157
233.05 <05 3084.5 127 28514 11~
23435 <05 5245.2 197 50109 18
237.6 5 <05 3065.0 137 28274 12~
23875 <05 5010.9 18~ 47722 177
240.0 2 1.02 23205 9” 20804 7

24455 0.71 47722 17— 45277 16
2449 5 071 51384 18~ 48935 17
245.15 051 5274.0 197 50289 18~
250.2 2 193 54954 200 52452 19
25545 <05 4576.7 197 43212 18°
261.32 100 3 385.33 4 124.03 2*

262.8 2 123 1812.7 6~ 1549.9 (6%)
269.7 5 051 5543.7 200 52740 197
2719 2 1.83 5767.3 217 54954 20
273.15 <05 5411.5 197 51384 18
27322 596 24659 100 2192.7 &~

28295 <05 5694.4 200 54115 197
288.55 057 58322 217 55437 20
296.7 2 212 6064.0 227 57673 21°
307.15 0.8 7 6001.5 217 56944 20
307.6 5 <05 6139.8 227 58322 21°
31122 202 24659 100 21547 &~

316.0 5 052 1812.7 6~ 1496.9 4~

31722 1.52 6381.2 237 6064.0 227
319.8 2 202 33094 6% 29895 14*
32045 <05 6460.2 237 6139.8 227
3248 2 1.52 26452 117 23205 97

32695 071 63284 227 60015 21°
331.85 0.71 2066.0 9 17344 77

33325 <05 6793.4 24~ 6460.2 23~
338.22 1.13 67194 24~ 63812 23”

w)

Mult.: DCO=0.41 7.

Mult.: DCO=0.78 16.

Mult.: DCO=0.59 8.
Mult.: DCO=0.65 7.

Mult.: DCO=0.82 10.

Mult.: DCO=0.96 11, gating on AJ=1 transition.
Mult.: DCO=1.03 12, gating on AJ=1 transition.
Mult.: DCO=0.70 8.

Mult.: DCO=0.78 10.

Mult.: DCO=0.61 8.

Mult.: DCO=0.65 9.

Mult.: DCO=0.93 10, gating on AJ=1 transition.

Mult.: DCO=0.76 10.
Mult.: DCO=0.78 10.
Mult.: DCO=0.81 10.
Mult.: DCO=0.74 8.

Mult.: DCO=1.09 0.

Mult.: DCO=0.68 8.
Mult.: DCO=0.70 8.
Mult.: DCO=1.03 /2, gating on AJ=1 transition.
Mult.: DCO=0.91 8.
Mult.: DCO=1.17 13, gating on AJ=1 transition.
Mult.: DCO=0.58 9.
Mult.: DCO=0.75 10.
Mult.: DCO=0.63 7.
Mult.: DCO=0.69 10.
) Mult.: DCO=0.87 7.

oA AAA > eAvAviviiyclnvivivivillvilvivivivivivhvillvAc Y,

Mult.: DCO=0.63 8.

Mult.: DCO=0.62 5.

Mult.: DCO=1.02 72.

Mult.: DCO=0.61 8.

Mult.: DCO=0.97 12.

Mult.: DCO=1.02 10, gating on AJ=1 transition.
Mult.: DCO=0.71 8.

vAvieolviolviNv)

Continued on next page (footnotes at end of table)

5



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B

168 168
72 Higg-6 From ENSDF SSHE,-6

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

7(168Hﬁ (continued)

EJ IyT E;(level) i Ef J;E Mult.F Comments
34195 051 71354 257 67934 24~ D Mult.: DCO=0.69 7.
342.0 2 205 21547 8§ 1812.7 6~
34315 0.6 1 6671.5 23~ 63284 22 D Mult.: DCO=0.77 9.
35085  <0.5 7486.2  26™ 71354 25 D Mult.: DCO=1.11 15, gating on AJ=1 transition.
35565 <05 7841.8 27" 7486.2 26~
35595 <05 70274 247 6671.5 23= D Mult.: DCO=0.94 71, gating on AJ=1 transition.
356.1 5 0.6 1 7075.5 257 67194 24~ D Mult.: DCO=0.95 8, gating on AJ=1 transition.

35935 <05 4808.6 17 44493 157
3594 2 1.0 7 25521 10~ 21927 8~

361.6 2 928 28274 127 24659 100 Q Mult.: DCO=0.93 9.

36555 <05 3988.5 177 3623.0 16% D Mult.: DCO=0.55 8.

36645 <05 8208.1 28~ 7841.8 27

371.02 100 3 7564 6 385.33 4* Q Mult.: DCO=1.40 15 for AJ=1 y In gate.
37545 <05 7450.9 26~ 70755 25 D Mult.: DCO=0.97 9, gating on AJ=1 transition.
37785 <05 8586.0 297 8208.1 28~

37815 <05 7405.5 257 70274 24~ D Mult.: DCO=1.02 71, gating on AJ=1 transition.
379.0 5 092 30845 127 27055 100 Q Mult.: DCO=0.97 15.

380.0 2 306 2192.7 8~ 1812.7 6~ Q Mult.: DCO=0.91 72.

386.6 2 1.7 2 7837.5 277 74509 26 D Mult.: DCO=0.97 10, gating on AJ=1 transition.
38095 <05 7795.4 26 74055 25 D Mult.: DCO=0.72 9.

39742 253 2552.1  10™ 21547 8 Q Mult.: DCO=1.05 9.

399.7 5 051 24659 10~ 2066.0 9

401 1 <0.5 8987.1 30 8586.0 29~

405.15 <05 8200.5 277 7795.4 26

406.2 2 132 8243.7 28~ 7837.5 27°

406.9 2 364 24730 117 2066.0 9~ Q Mult.: DCO=0.97 14.

41435 <05 50289 18~ 4614.6 160 Q Mult.: DCO=1.32 13, gating on AJ=1 transition.
41895 <05 8619.4 28~ 8200.5 27

419.8 5 0.82 3065.0 13~ 26452 117 Q Mult.: DCO=0.93 11.

420.3 2 1.52 21547 8~ 17344 7~

421.0 2 1.6 3 8664.7 297 8243.7 28~

42352 193 29755 127 2552.1 100 Q Mult.: DCO=0.98 11.

42685 <05 48935 17 4466.6 157

4274 2 1.0 1 1812.7 6~ 1385.3 (5%)

43315 <05 90525  29° 8619.4 28~

436.6 5 0.82 3288.0 13~ 28514 117 (Q) Mult.: DCO=0.92 74.

436.7 5 0.6 1 9101.4 30~ 8664.7 29~

44102 929 32684 14 28274 127 Q Mult.: DCO=0.98 §.

44235 <05 45277  16™ 40854 147 Q Mult.: DCO=1.39 16, gating on AJ=1 transition.
44795 <05 95004 30~ 9052.5 297

451.6 2 1.6 2 34411 157 2989.5 14*

45292 453 33094 16" 28564 14*

4542 2 1.02 9555.6 31~ 9101.4 30~

456.3 2 96 3 1212.7  8* 756.4 6F Q Mult.: DCO=1.42 16 for AJ=1 y In gate.

463.7 2 1359  2936.7 13~ 2473.0 117 Q Mult.: DCO=0.98 10.

46545 <05 52740 19° 4808.6 17~

46805 <05 51384 18~ 46704 16~

468.8 2 1.32 100244 327 9555.6 31~

47305 <05 52452 197 47722 177 Q Mult.: DCO=1.27 15, gating on AJ=1 transition.
47552 253 3451.0 147 29755 127 Q Mult.: DCO=1.06 9.

4759 5 0.9 1 3560.4 14~ 30845 127 Q Mult.: DCO=0.98 11.

47645 <05 47722 177 42958 157 Q Mult.: DCO=1.49 15, gating on AJ=1 transition.
48325 <05 50109 18~ 45277 160 Q Mult.: DCO=1.61 18, gating on AJ=1 transition.
48455 <05 54954  20° 50109 18~

4859 5 0.6 2 25521 10° 2066.0 9~ D Mult.: DCO=0.72 9.

488.2 2 1.32 10512.6 33~ 100244 327

Continued on next page (footnotes at end of table)
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168
72 Hf96_7

From ENSDF

168
72 Hf96_7

E,f LT Eidevel)
49815 071  11010.7
50255 093 29755
50442 162 3441.1
50822 818 37766
50975 <05 2975.5
51435 <05 3451.0
51485 <05 5543.7
51805 <05 5411.5
52145 071 115321
52192 433 3831.4
5215 <05 5767.3
52242 813 1735.1
52342 101 35884
52852 152 38165
536 1 071  12068.4
53672 233 39877
54665 <05 3987.7
54742 142 3988.5
55132 452 2856.4
55605 071 56944
55755 081 41179
55825 <05 5832.2
55862 759 43352
56865 <05 6064.0
57002 703 2305.1
57912 102 26452
58612 112 23205
58822 122 4576.7
58895 <05 45774
58072 182 45774
59002 107 60015
59205 0917  3065.0
596.15 <05 6139.8
59652 102 47144
597.82 132 44143
59802 638 49332
60075 0917  4189.1
60732 192 4438.8
61232 133 5026.6
613662 132 53280
613.662 132 59416
61392 102 63812
61952 102 5196.2
62365 <05 3451.0
62805 061  6460.2
63055 092  5657.1
63172 989 29367
63352 152 3623.0
63402 122 63284
63482 152 52122
63555 <05 5212.2
63935 <05 4828.4
64032 446 55735
64955 061 54778
65175 <05 3588.4

%Zr("°Gedny)  2009Ya21,2008Ya20,2001Am02 (continued)
7(168Hﬁ (continued)

Iz Ef T ’; Mult.F Comments
34~ 10512.6 33~
127 2473.0 11= D Mult.: DCO=0.73 10.
15- 2936.7 137 Q Mult.: DCO=0.97 10.
16~ 32684 14= Q Mult.: DCO=0.98 7.
127 24659 10~
14~ 2936.7 13~
20 5028.9 18~
197 4893.5 17
357 11010.7 34~
18* 3309.4 16*
217 52452 197 Q Mult.: DCO=1.45 16, gating on AJ=1 transition.
10* 1212.7 8*
15- 3065.0 13~
157 3288.0 137 Q Mult.: DCO=1.19 13.
36 11532.1 357
16~ 3451.0 14 Q Mult.: DCO=1.05 8.
16~ 3441.1 157
17~ 34411 157 Q Mult.: DCO=1.03 10.
14* 2305.1 12* Q Mult.: DCO=0.98 10.
20 51384 18
16~ 35604 14 Q Mult.: DCO=1.03 9.
217 52740 197 Q Mult.: DCO=1.67 20, gating on AJ=1 transition.
18~ 3776.6 16 Q Mult.: DCO=1.08 7.
227 54954 20
12* 1735.1 10t Q Mult.: DCO=1.09 11.
11~ 2066.0 9~
9- 17344 7
197 3988.5 177 Q Mult.: DCO=0.99 5.
18~ 3988.5 17
18~ 3987.7 160 Q Mult.: DCO=1.04 10.
21~ 5411.5 197
137 2473.0 11~
22 5543.7 200 Q Mult.: DCO=0.96 13.
18~ 41179 160 Q Mult.: DCO=0.91 §.
17~ 3816.5 157 Q Mult.: DCO=0.93 12.
20 43352 187 Q Mult.: DCO=1.05 8.
17~ 35884 157 (Q) Mult.: DCO=0.93 12.
20* 38314 18 Q Mult.: DCO=0.95 9.
19~ 44143 17 Mult.: DCO=0.89 14.
20 4714.4 18 Mult.: DCO=1.04 13 for doubly-placed G.
227 5328.0 20~
23 57673 217 Q Mult.: DCO=0.98 74.
217 4576.7 19~ Q Mult.: DCO=1.02 10.
14~ 28274 12~
23~ 58322 217 Q Mult.: DCO=1.02 71.
21~ 5026.6 19~ Q Mult.: DCO=0.98 13.
137 2305.1 12* D Mult.: DCO=0.62 9.
16* 2989.5 14*
22 56944 200 Q Mult.: DCO=0.96 8.
20 45774 18~ Q Mult.: DCO=0.99 11.
20 4576.7 19
19~ 4189.1 17- Q Mult.: DCO=1.09 11.
22 49332 200 Q Mult.: DCO=1.02 9.
21~ 48284 19 Q Mult.: DCO=1.10 72.
157 2936.7 13~

Continued on next page (footnotes at end of table)
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168 168
72 Higs-8 From ENSDF SSHE, -8

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

7(168Hﬁ (continued)

Eﬂ IyT E;(level) I Ef J ; Mult.f Comments
653.6 5 <0.5 6793.4 24~ 6139.8 22° Q Mult.: DCO=1.02 13.
65545 071 6719.4 24~ 6064.0 227 Q Mult.: DCO=1.37 15, gating on AJ=1 transition.
655.5 5 <0.5 5800.9 (217) 51454 (197)

656.0 2 885 58522 23~ 51962  21° Q Mult.: DCO=1.02 9.
660.3 2 133 63174 23~ 5657.1  21° Q Mult.: DCO=1.03 10.
670.0 5 0.7 1 6671.5 23~ 60015  21° Q Mult.: DCO=1.02 15.
671.7 5 0.5 1 6149.5 23~ 54778 21 Q Mult.: DCO=0.93 10.
675.1 5 <0.5 7135.4 25~ 64602 23~ Q Mult.: DCO=0.93 10.
677.2% 07312  677.2+x J1+2 0.0+x Ji1~(33) Qb DCO=1.05 11

680.8 2 1.0 1 5893.0 22° 52122 20° Q Mult.: DCO=1.03 10.
684.1 2 24 3 5123.0 2+ 44388  20*

684.5 2 1356  2989.5 4% 23051 12¢

692.7 5 <0.5 7486.2 26- 67934 24~

693.4 5 <0.5 6494.2 23- 58009 (217)

694.3 5 0.5 1 7075.5 25~ 63812  23” Q Mult.: DCO=1.05 I1.
694.4 2 334 62679 24~ 55735 22° Q Mult.: DCO=1.03 9.
698.3 2 447 43212 18*  3623.0 16+

699.0 5 <0.5 7027.4 24 63284  22° Q Mult.: DCO=1.08 /1.
702.1 5 <0.5 8036.9 277 73348 25°

702.2 2 1.12 6643.8 24 59416 22° Q Mult.: DCO=1.05 10.
706.4 5 0.5 1 7841.8 277 71354 25° Q Mult.: DCO=1.07 12.
7123 2 699  6564.5 25~ 58522  23” Q Mult.: DCO=1.03 9.
714.1 2 233 57621 2+ 5048.1  20*

7183 2 324 64803 24+ 57621 22+

7193 5 <0.5 3987.7 160 32684  14°

720.5 2 122 5888.2 21% 51677 19% Q Mult.: DCO=1.10 12.
722.0% 1399.24x  J1+4  677.24x J1+2 Qb DCO=0.92 10

7220 5 <0.5 8208.1 28~ 74862 26~

726.9 2 536  5048.1 20t 43212 18*

731.5 2 122 74509 26~ 67194 24~ Q Mult.: DCO=1.39 /6, gating on AJ=1 transition.
734.0 5 051 7405.5 257 6671.5 237 Q Mult.: DCO=1.33 22, gating on AJ=1 transition.
73455 0.7 1 6627.5 24 5893.0  22° Q Mult.: DCO=1.03 10.
738.0 2 848  2473.0 1= 17351  10* D Mult.: DCO=0.64 14.
739.5 5 <0.5 8074.3 277 73348 25° Q Mult.: DCO=0.93 4.
74235 <0.5 6891.8 25~ 6149.5 23~ Q Mult.: DCO=1.06 8.
7442 5 <0.5 8586.0 29- 78418  27°

7462 5 <0.5 7240.4 25~ 64942  23”

748.0 5 <0.5 4189.1 177 34411 15

751.0 2 151 5874.2 24+ 51230  22*

751.819d g 875.897 2+ 12403 2*

752845 <05 5800.9 (217) 5048.1  20%

760.7 2 254  7028.6 260 62679 24~ Q Mult.: DCO=1.02 9.
762.0 2 122 78375 27— 70755 25° Q Mult.: DCO=1.10 /1.
766.2 2 132 7083.6 25~ 63174  23” Q Mult.: DCO=1.05 13.
766.6 2 364 36230 16 28564  14%

768.0 5 <0.5 7795.4 260 70274 24- Q Mult.: DCO=1.11 I6.
770.0 5 <0.5 7334.8 25~ 6564.8 23~

770.4 5 <0.5 8844.7 29- 80743  27° Q Mult.: DCO=1.10 I6.
770.6% 0977  2169.8+x JI+6  1399.2+x Jl+4 Qb DCO=1.10 7
774.8094 9 1160.132 4+ 38533 4+

779 <0.5 8987.1 30-  8208.1 28~

77925 0.6 1 7423.0 26-  6643.8 24~ Q Mult.: DCO=0.94 13.
779.8 2 142 72599 26% 64803  24*

781.1 2 537  7345.6 277 65645  25° Q Mult.: DCO=1.02 9.

Continued on next page (footnotes at end of table)
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168
72 Hf96_9

From ENSDF

168
72 Hf96_9

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)
y("°8Hf) (continued)
Eﬂ Iﬂ- E;(level) I Ef J’; Mult. ¥ Comments

792.8 2 132 8243.7 28~ 74509 26~ Q Mult.: DCO=1.78 25, gating on AJ=1
transition.

795.0 5 <0.5 8200.5 27 7405.5 25~ Q Mult.: DCO=0.92 71.

79525 <0.5 7439.0 26~ 6643.8 24~ Q Mult.: DCO=1.09 12.

79555 0.6 1 7423.0 26~ 6627.5 24~

796.5 5 <0.5 8036.9 27~ 7240.4 257

799 1 <0.5 9385.0 31 8586.0 29~

800.8 5 <0.5 4577.4 18~ 3776.6 16~

800.9 2 1.12 6689.1 23* 5883.2 217 Q Mult.: DCO=1.15 72.

807.8 5 <0.5 8844.7 29~ 8036.9 27° Q Mult.: DCO=0.91 11.

811.1% 811.1+y J2+42 0.0+y J2~(28)

81155 <0.5 7439.0 26~ 6627.5 24~ Q Mult.: DCO=1.02 10.

812.2 2 132 6686.6 26 5874.2 24%*

81335 051 7705.0 27 6891.8 25~ Q Mult.: DCO=0.90 73.

8158 5 0.6 / 9660.5 317 8844.7 29~ Q Mult.: DCO=0.95 I4.

817.0 5 <0.5 2552.1 10~ 1735.1 10*

817.98ad 7 942.01? 0% 124.03 2°

824.0 5 0.6 1 8619.4 28~ 7795.4 26~ Q Mult.: DCO=1.33 20, gating on AJ=1
transition.

824.1% 0.96 7 2993.9+x J1+8 2169.8+x J1+6 Qb DCO=1.12 10

824.2d 5 <0.5 5145.4 (197) 43212 18*

827.0 5 <0.5 3816.5 15~ 2989.5 14*

82722 123 8664.7 29~ 7837.5 27°

8299 2 1.12 7519.0 25% 6689.1 23*

83142 1.72 7860.0 28~ 7028.6 26~ Q Mult.: DCO=1.02 10.

83455 <0.5 7918.1 27~ 7083.6 257

840.1 2 152 5888.2 21* 5048.1 20 Q(+D) Mult.: DCO=0.93 13; interpreted by authors As
D+Q AJ=1.

843.6 5 <0.5 4466.6 15~ 3623.0 16% D Mult.: DCO=1.08 72, gating on AJ=1
transition.

846 1 091 8365.0 27*)  7519.0  25*

846.5 2 142 5167.7 19* 4321.2 18+ Q(+D) Mult.: DCO=0.91 13; interpreted by authors As
D+Q AJ=1.

846.7 5 <0.5 8269.7 28~ 7423.0 26~ Q Mult.: DCO=1.02 16.

850.7 2 568 8196.3 29~ 7345.6 27" Q Mult.: DCO=0.93 8.

852.05 <0.5 9052.5 29~ 8200.5 27°

853.02 627 2066.0 9- 1212.7 8+ D Mult.: DCO=0.80 8.

854.7 5 <0.5 4295.8 15~ 3441.1 15~

856.4 2 152 8116.1 28* 7259.9 26"

857.75 0.8 7 9101.4 30” 8243.7 28~

862.2% 0989 13 16733+y 1244 8ll.l+y J2+2

869.4 5 051 10529.9 33 9660.5 31 Q Mult.: DCO=1.02 7.

874.8 2 8.09 7561.5 28* 6686.6 26"

875.9544 9 875.897 2% 0.0 0F

877.0 5 <0.5 5212.2 20~ 4335.2 18~ Q Mult.: DCO=1.06 8.

877.3% 0.89@ 7 3871.2+x  J1+10  2993.9+x J1+8

881.0 5 <0.5 9500.4 30 8619.4 28~

888.55 <0.5 8593.5 29~ 7705.0 27"

890.1 5 <0.5 8329.1 28~ 7439.0 26~ Q Mult.: DCO=0.94 9.

890.9 2 142 9555.6 317 8664.7 29~ Q Mult.: DCO=0.90 /1.

89295 051 8811.0 29~ 7918.1 27° Q) Mult.: DCO=1.15 15.

901.2 5 <0.5 5477.8 21~ 4576.7 197 Q Mult.: DCO=1.04 13.

901.6 2 1.02 8761.6 30 7860.0 28~ Q Mult.: DCO=1.03 8.

903.6 5 <0.5 9173.3 30~ 8269.7 28~ Q Mult.: DCO=0.89 13.

Continued on next page (footnotes at end of table)

9


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B

168
7o HEgg-10

From ENSDF

168
7> Hf-10

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)
7(168Hﬁ (continued)
E),T Iﬂ- E;(level) Iz Ef J;E Mult.F Comments

906.7 5 0.6 1 11436.6 35~ 10529.9 33 Q Mult.: DCO=0.93 10.

906.8144 7 1030.84? 3 124.03 2%

909 <05 9961.5 31° 9052.5 29~

910.3% 1.009 8 2583.6+y  J2+6 1673.3+y J2+4

916.7 2 2.6 4 9113.0 31- 81963 29~ Q Mult.: DCO=0.99 9.

923.0 2 132 10024.4 32- 9101.4 30~

923.9 2 152 9039.9 30* 8116.1  28*

926.9 2 142 6689.1 23* 5762.1  22* Q(+D) Mult.: DCO=0.83 8.

931.4% 0.75@ 7 4802.6+x J1+12  3871.2+x J1+10

933.0 5 <05 9262.1 30” 8329.1 28 Q Mult.: DCO=0.99 /1.

934.5194 10 1058.577 2% 124.03 2%

937.6 5 <0.5 9748.6 31- 8811.0 29~

938 1 <05 10438 .4 32° 95004 30~

938.8 2 415 8500.3 30* 75615  28*

942.0 2 1.0 1 2154.7 8" 12127  8* (D) Mult.: DCO=1.06 /1. Consistent with Q
AJ=2 or D AJ=0; interpreted As the latter
by 2009Ya21.

947.0 5 051 12383.6 37- 11436.6 35~ Q Mult.: DCO=1.06 I1.

953.4 5 <05 6149.5 23~ 51962  21° Q Mult.: DCO=0.91 9.

957.0 5 091 10512.6 33- 9555.6  31°

958.15 <05 9551.6 31° 8593.5 29~ Q) Mult.: DCO=0.91 I1.

958.3 5 <0.5 10131.6 32- 91733 30~ Q Mult.: DCO=0.90 8.

959.8 5 <05 5893.0 22° 49332  20°

960.6% 0899 10 35442+y 248  2583.6+y J2+6

964 1 <0.5 10226.1 32- 9262.1  30”

968.4 5 0.7 1 9730.0 32- 8761.6  30” Q Mult.: DCO=1.02 10.

970.4 5 <0.5 2705.5 10~ 17351 10* Mult.: DCO=0.87 I3.

976.2 2 111 10016.1 32* 9039.9  30*

976.5 2 173 10089.5 33- 9113.0 31 Mult.: DCO=0.99 9.

978.0 2 505 1734.4 7" 756.4 6%

980.0 2 334 2192.7 8" 12127 8* D Mult.: DCO=0.84 10.

9829 5 <05 3288.0 13- 2305.1  12* D Mult.: DCO=0.74 I0.

984.4% 066@ 8  5787+x  Jl+14  4802.6+x J1+12

986.3 2 142 11010.7 34~ 10024.4 32

990.0 5 <05 13373.6 39~ 12383.6 37 Q Mult.: DCO=1.05 I2.

999.7 2 274 9500.0 32* 8500.3 30"

1000% 1385.3 (5% 38533 4*

1007 1 <0.5 10755.6 33~ 9748.6  31° Q Mult.: DCO=1.11 I6.

10072 5 <0.5 11138.8 34~ 10131.6 32 Q Mult.: DCO=0.89 I1.

1012.04 5 <0.5 4321.2 18* 3309.4 16"

1015 1 <0.5 10566.6 33~ 9551.6  31° Q Mult.: DCO=0.94 11.

1016.6" 0899 12 4560.8+y J2+10  3544.2+y J2+8

1017.6 5 <0.5 6891.8 25~ 5874.2 24* Mult.: DCO=1.06 /0. inconsistent with pure
D AJ=1, but level scheme implies E1
Al=1.

1018.3 5 <0.5 7705.0 27~ 6686.6 26 Mult.: DCO=0.89 /0. inconsistent with pure
D AJ=1, but level scheme implies E1
AJ=1.

1019.5 2 1.02 11532.1 35~ 10512.6 33

10255 5 <0.5 10755.5 34~ 9730.0  32° Q Mult.: DCO=1.14 I4.

10262 5 0.6 1 11042.3 34% 10016.1 32

10263 5 <0.5 6149.5 23~ 5123.0  22*

1027.0 2 142 11116.5 35~ 10089.5 33" Q Mult.: DCO=1.06 7.

1039.0 5 <0.5 5477.8 21- 4438.8  20*

Continued on next page (footnotes at end of table)
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168
72 Hf96_1 1

From ENSDF

168
7> Hfge-11

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)
7(168Hﬁ (continued)

E),T Iﬂ- E;(level) Iz Ef J;E Mult.F Comments
1040.5 5 <0.5 14414.1 41- 133736 39 Q Mult.: DCO=0.98 4.
1041.4% 0549 10 6828+x  JI1+16  5787+x Ji+14
1047 1 <05 12185.8 36~ 111388 34~
1050.7 2 1.6 3 10550.7 34+ 9500.0  32*

1056.3 2 223 1812.7 6~ 756.4  6* Mult.: DCO=0.89 I5.

1058 1 0.6 1 12068.4 36~ 11010.7 34~

1058.60%4 10 1058.577  2* 00 0*

1059 1 0.5 1 12101.3 36+ 110423 34+

1061.5 2 1.12 12178.0 37~ 111165 35~ Q Mult.: DCO=1.09 10.

10722 5 <0.5 11827.7 36~ 107555 34~ Q Mult.: DCO=0.96 12.

1075.0% 0679 10 5635.8+y 12412 4560.8+y J2+10

10762 5 0.5 1 13254.2 39~ 121780 37~ Q Mult.: DCO=0.96 12.

1086 1 <0.5 12618.2 37- 11532.1 35~

1086.8 2 1.0 2 11637.6 36+ 10550.7 34+

1087.2 5 0.5 1 14341.4 41- 132542 39~

1097.2 5 <05 15511.3 43" 144141 41— Q Mult.: DCO=0.95 I3.

1097.4% 034@ 9 7926+x  JI1+18  6828+x JI+16

1103.1 5 <0.5 12930.8 38~ 118277 36~ Q Mult.: DCO=1.02 10.

11047 5 0.7 1 127423 38+ 11637.6 36+

1107 1 <0.5 14037.9 40~ 129308 38~ Q Mult.: DCO=0.99 12.

1107.8 2 1.7 3 2320.5 9- 12127 8+ D Mult.: DCO=0.65 8.

1108.8 5 0.7 1 13851.1 40+ 127423 38*

1111.6 2 152 1496.9 4 38533 4* Mult.: DCO=0.88 /2.

11164 5 0.7 2 2851.4 - 17351 10+ D Mult.: DCO=0.75 10.

1119.1 5 <05 15460.5 43" 143414 41~ Q Mult.: DCO=1.04 12.

1120.5 5 0.8 1 14971.6 40+ 13851.1  40*

1135.6 0379 12 6771+y 12414 5635.8+y J2+12

1140.0 5 <05 44493 15 33094 16° D Mult.: DCO=0.98 14, gating on AJ=1
transition.

1153.5% 0239 70 9079+x  J1420  7926+x  J1+18

1155.5 2 1.0 2 16127.1 44+ 14971.6 42+

1158.0 5 <0.5 16669.3 45~ 155113 43~

1160.5%d | 1284.537  4* 124.03 2*

1165% 1549.9 (6") 38533 4+

117125 <05 16631.7 45~ 15460.5 43~ Q Mult.: DCO=1.03 9.

1195%d 7966+y?  J2+16  6771+y J2+14

1209.1 5 0.8 1 17336.2 46+ 16127.1 44+

1215%d 10294+x?  J1422  9079+x  J1+20

1220.8 5 <0.5 17890.1 47- 16669.3 45~

1234 1 <05 17865.7 47" 16631.7  45°

1235.4 2 122 1991.8 6" 756.4  6* (D) Mult.: DCO=0.85 /1.

12564 9222+y? 12418 7966+y? J2+16

1269 0.7 1 18605.2 48+ 173362 46*

1273%d 11567+x?  J1+424  10294+x? J1+22

1285 1 <05 19175.1 49~ 17890.1  47-

13053 5 <05 4614.6 16 33094  16*

1306.3 5 <0.5 4295.8 15~ 29895 14* D Mult.: DCO=0.90 10, gating on AJ=1
transition.

1323.4 2 102 5762.1 20+ 44388  20*

1324.0 5 0.9 2 2080.4 7" 756.4  6* D Mult.: DCO=0.72 9.

1336.5 5 <0.5 5167.7 19* 38314 18*

13502 5 <05 8036.9 27" 6686.6  26%

1357.3 2 111 6480.3 24+ 51230 22 Q Mult.: DCO=1.02 17.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B

72 Higg-12 From ENSDF L8 HE, -12

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 (continued)

7(168Hﬁ (continued)

E),T Iﬂ- E;(level) i Ef _’; Mult.f Comments
1366.3 5 <0.5 7240.4 25- 58742 24 D Mult.: DCO=0.69 10.
1371.1 5 <0.5 6494 .2 23~ 5123.0 22t D Mult.: DC0O=0.49 9.
1385.5 5 071 7259.9 267 58742 24T Q Mult.: DCO=0.94 12.

138764 5 <05 8074.3 27 6686.6 26*
14293 5 <0.5 8116.1 28%  6686.6 26*
14394 5 <0.5 4295.8 15~ 28564 14*
1459.8 5 <0.5 4449.3 157 2989.5 14*
1477.6 5 <0.5 9039.9 30" 7561.5 28*
1592.9 5 <0.5 4449.3 157 2856.4 14*
1610.2 5 1.02 4466.6 15~ 28564 14* D Mult.: DCO=0.93 15, gating on AJ=1 transition.

 From 2009Ya21, except As noted. the evaluator has assigned an uncertainty of 1 keV to Ey values that 2009Ya21 quote to only
the nearest keV. Iy is relative to 1(261y), except As noted.

¥ From DCO ratios (2009Ya21 unless noted to the contrary). The gating transitions were stretched Q except As noted, and
expected ratios are~1.0 and~0.6 , respectively, for stretched Q and pure stretched D transitions (2009Ya21) when gating on a
stretched Q G.

# From 2001Am02.

@ Relative intensity within band. The values were read (by evaluator) from the intensity plots given by 2001Am02.

& From level scheme In fig. 1 of 2009Ya21; not included In table Al transition reported by 2009Ya21 alone, so clearly it must
have been observed In that study.

¢ From Adopted Gammas. Ey given to nearest keV In fig. 1 of 2009Ya21 but transition is not included In table Al. an email
communication between the evaluator and one of the authors of 2009Ya21 (W. Ma) confirms that this y was too weak to observe
In their study (which emphasized population of high spin states) and was included In the level drawing for completeness only. y
not attributed to this reaction In Adopted Levels, Gammas.

b Based on DCO ratio communicated in email from first author of 2008Ya20 (R.B. Yadav) to B. Singh on 28 Oct. 2008. These
values are obtained using stretched Q gating transitions.

¢ Multiply placed with undivided intensity.

4 Placement of transition in the level scheme is uncertain.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Am02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Ya21,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ya20,B

168HF, 13 From ENSDF 72 Higg-13

%7Zr("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 Legend

— L, < 2%xIy*
—> L, <10%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-within Bach bagx e
777777 » Y Decay (Uncertain)

Level Scheme
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72 Hf96

13



168Hf, 14 From ENSDF 2 Hgg-14

%7r("Ge,d4ny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Bach bagex e

> L, > 10%xIy*
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168 Hf, 15 From ENSDF 7 Higg-15

%7r("Ge,d4ny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Bach bagex e

> L, > 10%xIy*
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168Hf, 16 From ENSDF 72 Higg-16

%7Zr("°Ge,dny)  2009Ya21,2008Ya20,2001Am02 Legend

— L, < 2%xIy*
—> L, <10%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-within Bach bagx e
777777 » Y Decay (Uncertain)

Level Scheme (continued)
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168
7y Hfg-17

From ENSDF L8 Hf-17

%7r("Ge,d4ny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Bach bagex e

> L, > 10%xIy*

Fa
¥ S S

27 RSV 7918.1

— T ITeT O \claie]
28 IS S 7860.0
27~ NP SRS 7841.8
27" — e, 7837.5
26~ I ) 7795.4

& 0
N
27~ ail 7705.0
°0°' ~
%o SN
‘v" N ) “
N Q N ;

+ % ) rQ v S
28 SN SN 7561.5
25+ SES Ty ° 7519.0
26— g @45’4\% - *§*§*"; ,S‘ﬁ 7486.2
26~ S=— 0y ., 7450.9
26~ SRS 7439.0
= R 7423.0
25 NN - 7405.5
27 S—o—r—p 7345.6
25~ é?*a; —Q— 7334.8

+ T &
26 S o, 7259.9
25~ >0 AN 7240.4

ST
€5 O
25~ ° F 7135.4
25~ o 7083.6
25~ 7075.5
26~ 7028.6
24~ 70274
25~ 6891.8
24~ 6793.4
24~ 6719.4
23* 6689.1
26" 6686.6
23 6671.5
24~ y 6643.8
e 6627.5
23~ 6564.8
25~ 6564.5
23" 6494.2
24+ 6480.3
23~ 6460.2
23~ 63174
24+ 5874.2
0+ 0.0
168
72 Hfgg

17



168Hf, 18 From ENSDF 7 Hgg-18

%7r("Ge,d4ny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— L, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Bach bagex e

> L, > 10%xIy*
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168, -19 From ENSDF 72 Higg-19

%7Zr("°Ge,dny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Each bagdx e

& Multiply placed: undivided intensity given — S D (/209 W
777777 » Y Decay (Uncertain)
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168Hf, -20 From ENSDF 7 Hfgq-20

%7Zr("°Ge,dny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Each bagdx e

& Multiply placed: undivided intensity given — S D (/209 W
777777 » Y Decay (Uncertain)
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1681f, 21 From ENSDF 7 Higg-21

%7Zr("°Ge,dny)  2009Ya21,2008Ya20,2001Am02

Legend
Level Scheme (continued)

— I, < 2%xIy*
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Each bagdx e

& Multiply placed: undivided intensity given — S D (/209 W
777777 » Y Decay (Uncertain)
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168
75 Hfg-22

From ENSDF

9%Zr("5Gedny)  2009Ya21,2008Ya20,2001Am02

Level Scheme (continued) Legend

Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative-Fy-wishin Bach bagidx Iy

& Multiply placed: undivided intensity given — I, <10%xIy*
> L, > 10%xIy*
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168Hf, -23 From ENSDF 7 Hfgq-23

%7r("°Ge,dny)  2009Ya21,2008Ya20,2001Am02

) Legend
Level Scheme (continued)

» max
Intensities: Relative Iy except for SD band transitions; the latter show relative Iy within each band.relative Iy within Ie’éc?l b%iq%iix Iy
—_— I
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& Multiply placed: undivided intensity given ! i }%Zﬁryw

,,,,,, » 7 Decay (Uncertain)
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168
7 Hfg-24

From ENSDF

168
7, Hfg-24

967r("°Ge,dny)

2009Ya21,2008Ya20,2001Am02

Band(A): g.s. band

Band(C): n=—, a=1, AE
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168
75 Hfg-25

From ENSDF

168
75 Hfg-25

967r("°Ge,4ny)

2009Ya21,2008Ya20,2001Am02 (continued)

Band(E): Triaxial SD-1
band (2001Am02)

J1+24 11567+x

1273
J1422 g 10294+x

1215
J1420 9079+x

|
J1418 U3 79264k

1416 W7 68284x

Jied 19 s7g7ax

J1e12 %% 4802.64x

J1+10 %1 3871.24x

1
J1+8 877 2993.9+x

T
J1+6 824 2169.8+x

J1+4 771 1399.2+x

J1+2 722 677.24x

Yy
J~G3) 67 0.04x

Band(F)

: Enhanced-deformation
band (2009Ya21)
49~ 19175.1

I
1285
47~ 17890.1
1221
45~ 16669.3
3 PP s
a7 144141

39~ 100 433736
37— %0 123836
35~ % 114366
337 % 10529.9
31 8¥69 9660.5
29~ 8¥16 8844.7
277 70 80743

25~ 740 7334.8
%7

23 710 6564.8

Band(G): Triaxial SD-2
band (2001Am02)

J2+18 9222+y

12416 % 79664y

2aa 'V 61714y

|
2412 'P0 5635.8+y

T
J2410 175 4560.8+y

I
J2+8 117 354424y

|
J246 %81 2583.6+y

T
J2+4 9'10 1673.3+y

1
J242 862 Slll+y

T
J2~(28) 811 0.0+y

168
72 Hf96

Band(H): 7=—, a=1 band

27~ 8036.9
25~ 7¥96 7240.4
23° 746 6494.2
(217) 693 5800.9
(197) 656 51454
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168
75 Hf-26

From ENSDF

168
75 Hf-26

967r("°Ge,4ny)

2009Ya21,2008Ya20,2001Am02 (continued)

Band(M): n=—, =0 AH

band

36~ 12185.8

)

1047
Band(m): n=-, a=1 AG
Band(L): 7=—, a=1 AM 34~ 11138.8 band
band
Band(K): 7=-, a=0 BE 33~ 10755.6
band 33~ 10566.6 1007
2 10226.1 32 10131.6 1007
1015
oy 31° 97486
31 9551.6 958
30~ 9262.1 30 01733 38
958
o5 29 8811.0
29~ 8593.5 904
28~ 8329.1 28~ 8269.7 893
888
27~ 7918.1
890 27 7705.0 847
26~ 7439.0 26~ 7423.0 834
813
25~ 7083.6
812 25 6891.8 7
24- 6627.5 247 gy 66438 766
742
734 23~ 6149.5 702
22 5893.0 227 ¢ 59416 660
y 59950
672 21~ 5657.1
681 21 5477.8 614
0 o122 20~ 5328.0 a0
~ ¥ ke
— 650 o 19 5026.6
19- 4828.4
635 18- 47144
18- 4577.4 612
639 b 17 4414.3
590 17 y  4189.1 16- 4117.9
16~ 3987.7 508
601 g 15~ 3816.5
537 15 ¢ 35884 14- 3560.4
14- 3451.0 —— 528
o3 13- 3288.0
- 12- 3084.5
. 2075.5 13 3065.0 I
420 -3 :
424 - : 10 2705.5
10~ 2552.1 1 26452
- 325
Band(D): K*=2* s~ 7 asan 2 Ll
y-vibration band 4Y—ﬁ 7 2020804
Band(J): K*=0" _ 342
©") 1549.9 B~ vibration band 6 1812.7
b — 316
G SAET TR 4 1496.9
(57 1385.3 4 sasy  —y 1P69
4" 116013 —— _ _ =
3\ —Todoss X 1038.57.
Fo-——gmsg O _~TT 942.01
168
7> Higg
26



168 Hf, -27 From ENSDF 72 Hfgg-27

%7Zr("°Gedny)  2009Ya21,2008Ya20,2001Am02 (continued)

Band(o): 7=—, @=1 gbAB,

gdAB mixed band
37~ 12618.2
Band(O): 7=-, =0 gaAB,
gcAB mixed band
36~ 12068.4 L6
1058 335-  § 115321
34y 110107 1020
Band(P): K*=(10"),
a=0 geBE band
33- 10512.6 _
986 32 10438.4 Band(p): K"=(10),
a=1 gfBE band
327 4 100244 957 ors 31 9961.5
ob3 31- 9555.6 3~ 9500.4 oy
30~ 9101.4 _
891 oh1 29 9052.5
Band(N): 7=(+), a=1
band 858 29° 86647 g 8619.4 o
(277) 8365.0
28~ 82437 -
827 ohs 27 $200.5
846 _
793 27 78315 26 7795.4 7bs
25+ 7519.0
26~ 7450.9 _
762 768 25 7405.5
830 732 25~ y 70755 4 7027.4 "
23+ 6689.1 24~ 6719.4 694 oo 23~ 6671.5
655 23y 6812 5y 6328.4 B
801
22" 6064.0 614 59 21 6001.5
21 5888.2
569 21 S767.3 - 5694.4 50
20~ 5495.4
720 522 -
. s sk 19 5411.5
19+ 5167.7 484 24, 18- 5138.4 s
18~ 5010.9 o >
17~ 4893.5
17- 471722 468
483 16~ 4670.4 .
16~ 4527.7 476 15~ 4466.6
PR 15~ 4295.8
14~ 4085.4
168
7> Higg

27



168
75 Hf 28

From ENSDF

168
7> Hfg-28

967r("°Ge,4ny)

2009Ya21,2008Ya20,2001Am02 (continued)

Band(Q): K*=(10"),
a=0 geAE band

30~

26~

24~

22-

20~

18~

16~

693

654

596

515

414

Band(q): K™=(10"),
a=1 gfAE band

31

8987.1
29~
8208.1
27~
7486.2
25~
6793.4
23~
6139.8
21~
5543.7
19~
5028.9
17~
4614.6
15~
168
72 Hf96

9385.0

799
v 8586.0

744
v 7841.8

706
v 71354

675
v 6460.2

628
5832.2

558
5274.0

465
4808.6

359
4449.3

28



	168 72Hf96 
	 96Zr(76Ge,4n)


