7y HE -1 From ENSDF - Evaluated August 2019

177
72 HflOS_1

176yp(Be,xny)  1998Mul4

History
Type Author Citation

Literature Cutoff Date

Full Evaluation F. G. Kondev NDS 159, 1 (2019)

1998Mul4: Produced using the '70Yb(°Be,a4n) reaction. Projectile: Be, E=70 MeV. Target: '7°Yb, 4.6 mg/cm? thick and

30-Aug-2019

enriched to 96%. Detectors: six HPGe Compton-suppressed detectors and one (unsuppressed) planar germanium detector (LEPS),
charged particle detector array consisting of 14 fast-slow plastic scintillators. Measured: Ey, ly, yy coin, particle-yy coin, y(t),

vy(t), y(6), DCO ratios and ce. Deduced: level scheme, lifetimes, transition multipolarities, J”, K™, and configurations.

Additional information 1.

1TTHf Levels
E(level)T ik T /2# Comments
0.0@ 772~ stable

112.879 21 92~
249.58@ 21 112~
321.16% 21 9p2*
409.239 23 132"
426.46% 25 112+
508.14 3 512~
555.00% 23 13/2*
5600 1/2~ E(level),J”: From Adopted Levels.
567¢ (1/27) E(level),J”: From Adopted Levels.
591.2@ 3 152~
604.29 4 72~
608¢ (3/27) E(level): From Adopted Levels.
6240 (3/27) Additional information 2.

E(level): From Adopted Levels.
6520 (5/27) Additional information 3.

E(level): From Adopted Levels.
665¢ (5/27) Additional information 4.

E(level): From Adopted Levels.

708.1% 3 15/2*
726.9% 4 9/2-
794.2@ 3 172~
840.10 3 (7/27)
841.5¢ 3 9/27)
845.60 3 9/27)
882.5% 3 17/2*
1017.59 4 192~
1086.5% 4 19/2*
1113.5€ 5 (13/27)
114330 5 (13/27)
1157.90 5 (11/27)
125999 5 212~

1300.9% 4 212*

1315.0¢ 4 23/2* 1.09s 5 J*: From Adopted Levels.
1342.24 5 (19/27) 559 ps 12 J*: From Adopted Levels.
1477.2¢ 6 17/27)

15204@ 5 232"
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177
72 HflOS_2

From ENSDF

177
72 HflOS_2

176Yb(°Be,xny)  1998Muld4 (continued)

I7THf Levels (continued)

E(level)T yri Ty /2# Comments
1534926  (17/27)
1560.8% 4 232+
1565.6° 6  (15/27)
158274 5 212"
1592.3¢ 4 2502+
171278 4 252 <l ns Ty)2: From yy(t) in 1998Mul4.
179789 6 2502~
1802.5% 4 252+
184574 5 23)2-
1887.3¢ 4 272+
192536 (21/27)
1967.58 5 27/2"
2005.12 6 2127)
204920 6 (19127)
2069.8" 5 (23/27)
209082 6 272~
212379 5 252~
2128.0% 5 27)2*
219875 29/2*
204898 5 292~
23354 5 (25127)
2377.5% 5 2902+
239879 6 292~
2409.18 5 (27/27)
241634 6 272~
241755 (27/27)
2451.4€ 7 (25/27)
2525.1¢'5  31/2*
2539.18 7 (25/27)
255428 5 31/2°
2590.8° 7 (23127)
2614.9" 5 (27/27)
2699.70° 5 (29/27)
2719.79 7 312-
272424 6 292~
2739.1K 5 37/2~ 514 min 5 J*: From Adopted Levels.
2782.6% 6 312+
2865.0¢ 5 33/2*
2872.9F 5 (29/2%)
2881.58 5 33/2"
28963/ 6 (31/27)
2908.5" 6 (29/27)
2935.6™M 6 (33/27)
30153% 6 332+
3047.196  (3127)
305339 7 332"
31048/ 6 392 <lIns Ty/»: From 1998Mul4.
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177 177
25 HE | 05-3 From ENSDF 72 Hf 5-3

176Yb(°Be,xny)  1998Muld4 (continued)

I7THf Levels (continued)

E(level) yri E(level) yE E(level)T yri E(level)T yE

313350 8 (29/27) | 3302.1 7 (35/27) | 359298 6 372~ | 412079 8 3912~
3140.78 6 392 | 33985@ 7 352 | 368547  (3727) | 423100 7 452+
3216.9¢ 5 352+ | 34646l 6 412t | 37029% 7 3727 | 4459.1K 6 452"
21716 3127) | 35173% 6 352¢ | 375339 8 3720 | 449749 8 412-
32215/ 6 (312%) | 3561.856 412~ | 3839706 432 | 4639.4l 7 (4772)
320848 6 352 | 3578.6°5 372+ | 3948.0¢6  392* | 5063707  49p2*
3236.9/ 7 (33/27) | 3581.6/ 7 (3312%) | 4001.4K 6 432~

T From a least-squares fit to Ey, unless otherwise stated.

¥ From 1998Mul4, based on the measured angular distributions and DCO data, the apparent band structures with both cascade
(AJ=1) and crossover (AJ=2) transitions, and the complex y-ray decay pattern.

# From Adopted Levels, unless otherwise stated.

@ Band(A): K™=7/2", v7/2[514] band.

& Band(B): K*=9/2", v9/2[624] band.

¢ Band(C): K*=5/27, v5/2[512] band. The assignment is tentative.

b Band(D): K™=1/2", v1/2[521] band.

¢ Band(E): K™=(1/27), v1/2[510] band.

4 Band(F): K™=19/2", v(7/2[514])®r>(5/2[402],7/2[404]).

¢ Band(G): K™=23/2*, v(7/2[514])@n>(7/2[4041,9/2[514]).

I Band(H): K*=(29/2"), v(7/2[514])@nr*(1/2[4111,5/2[402],7/2[404],9/2[514]).

& Band(I): K™=25/2", w(9/2[624])@7>(7/2[404],9/2[514]).

" Band(J): K™=(23/27). See 1998Mul4 for details.

" Band at 2409 keV.

/ Band at 2896 keV.

k Band(K): K™=37/2", v3(5/2[5121,7/2[5141,9/2[624])® 7>(7/2[404],9/2[514]).

I Band(L): K*=39/2*, v*(7/2[5141,7/2[6331,9/2[624])® n*(7/2[4041,9/2[514]).

" Band(M): K™=(33/27), v3(1/2[5211,7/2[5141,9/2[624])® n*(7/2[404],9/2[514]).

,y(l77Hf)

Mixing ratios were deduced using the branching ratio data and the rotational model, and by assuming a pure K. The sign of delta is
determined from y(6). It is assumed that the sign of ¢ does not change within a given band.

EJ Iﬂ- E;(level) I Ef ’; Mult.f Comments

74.3 3 374 2409.1  (27/27) 23354 (25/27)
8223 1078 24175  (27/27) 23354 (25727)

96.4 3 3.6 10 604.2 727 508.1  5/27

10533 1054 426.46  11/2F 321.16 9/2* MI1+E2  Mult.: A;=-0.25 2; DCO(AJ=2)=0.40 6;
DCO(AJ=1)=0.40 4.

11293 995 24 112.87  9/27 0.0 7/27 MI1+E2  Mult.: A;=-0.13 1/, DCO(AJ=2)=0.55 7 and

DCO(AJ=1)=0.67 11.
116.5 3 196 708.1 15/2* 591.2  15/2~

1204 3 389 13 1712.7 25/2~ 1592.3  25/2* El Mult.: A»=+0.31 7; DCO(AJ=1)=0.97 3.
123.1 3 228 726.9 9/2~ 6042 7/27
1284 3 126 4 555.00 13/2* 426.46 11/2* MI1+E2  4: —0.38 1, assuming K=9/2.
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177
72 HflOS_4

From ENSDF JHE 54

176Yb(°Be,xny)  1998Muld4 (continued)

y("7THf) (continued)

EJ Iﬂ- E;(level) I Ef J; Mult.F Comments
Mult.: Ap=-0.53 2; DCO(AJ=2)=0.63 7;
DCO(AJ=1)=0.50 5.

136.6 3 78 4 249.58  11/2~ 112.87 9/2~ MI1+E2 6: —2.30 21, assuming K=7/2.

Mult.: Ay=-0.41 2; DCO(AJ=2)=0.46 6;
DCO(AJ=1)=0.81 10.

145.7693 7 1.58 555.00  13/2* 409.23 13/2~ E,: From adopted gammas. Note, that Ey=153.3
keV is reported by 1998Mul4, but it does not fit
the level scheme.

153.1 3 120 4 708.1 15/2* 555.00 13/2* MI1+E2 6: —0.38 1, assuming K=9/2.

Mult.: Ay=-0.52 2; DCO(AJ=2)=0.35 10;
DCO(AJ=1)=0.50 3.

159.6 3 26.8 13 409.23  13/27 249.58 11/2~ MI1+E2 o: =2.79 18, assuming K=7/2.

Mult.: Ap=-0.12 4; DCO(AJ=2)=0.71 9.

174.3 3 9% 3 882.5 17/2* 708.1 15/2* MI1+E2 6: —0.36 1, assuming K=9/2.

Mult.: Ay=-0.47 3; DCO(AJ=2)=0.53 9;
DCO(AJ=1)=0.46 3.

176.5 3 27.7 19 841.5 (9/27) 665 (5/27)

176.9 3 348 16 42646  11/2* 249.58 11/2~

181.8 3 16310  591.2 15/2~ 409.23 13/2 MI1+E2 6: —4.02 29, assuming K=7/2.

Mult.: DCO(AJ=2)=0.51 13.

193.6 3 24.0 19 845.6 9/27) 652 (5/27)

196.5 3 12.9 22 2935.6 (33/27) 2739.1 37/27

196.6 3 52.819 2896.3 (31/27)  2699.7 (29/27) MI(+E2) Mult.: Ap=-0.28 2; DCO(AJ=1)=0.64 6.

203.0 3 10.1 9 794.2 17/2~ 591.2  15/2~ [MI+E2] 6: —14.9 14, assuming K=7/2.

204.0 3 68.6 24 1086.5 19/2* 882.5 17/2* MI1+E2 6: —0.40 1, assuming K=9/2.

Mult.: Ay=-0.48 3; DCO(AJ=2)=0.54 7;
DCO(AJ=1)=0.42 4.

208.3 3 608 21 321.16  9/2* 112.87 9/2~ El Mult.: Ay=+0.26 1; DCO(AJ=2)=0.96 12;
DCO(AJ=1)=1.10 7.

214.0 1 2739.1 372~ 2525.1  31/2F E3 E, .Mult.: From adopted gammas.

2143 3 429 18 1300.9 21/2* 1086.5 19/2* MI1+E2 0: —0.35 1, assuming K=9/2.

Mult.: DCO(AJ=2)=0.53 14; DCO(AJ=1)=0.34 6.

216.1 3 16.0 10 840.1 (7/27) 624 (3/27)

21853 3312 726.9 9/2~ 508.1 5/27

22333 6.0 7 1017.5 19727 7942 1727 [MI+E2] ¢: =5.1 6, assuming K=7/2.

228.4838 6 1315.0 23/2* 1086.5 19/2* E,: From adopted gammas.

233.8 3 48420  555.00 13/2* 321.16 9/2* (E2) Mult.: A»=+0.03 2. Value in disagreement with that
expected for a stretched E2 transition.
DCO(AJ=2)=1.2 3.

240.6 3 63 3 1582.7 21/27 13422 (19/27)

241.8 3 10.3 17 1802.5 25/2* 1560.8 23/2* 6: —0.40 2, assuming K=9/2.

I,: From Iy(242y)/y(502y)=8.1 7 and
Iy(502y)=83 3 (1998Mul4).

2494 3 489 2377.5 29/2* 2128.0 27/2* [MI+E2] 6: —0.27 2, assuming K=9/2.

L,: From Iy(249y)/1y(575y)=9.7 17 and
Iy(515y)=46.7 21 (1998Mul4).

249.6 3 412 28 249.58 1172~ 0.0 7/27 E2 Mult.: Ay=+0.14 1; DCO(AJ=2)=0.94 6.

254.8 3 291 9 1967.5 27/2~ 1712.7  25/2~ MI1+E2 Mult.: Ay=+0.25 I; DCO(AJ=1)=0.95 8.

260.0 3 17.8 10  1560.8 23/2* 1300.9 21/2* MI1+E2 6: —0.50 2, assuming K=9/2.

Mult.: DCO(AJ=2)=0.46 11.

263.0 3 533 1845.7 23/27 1582.7 21/27 [M1+E2] ¢6: 0.30 6, assuming K=19/2.

266.0% 3 2335.4 (25/27) 2069.8 (23/27)

272.0 3 27.719 11135 (13/27) 841.5 (9/27)

2713 3 637 15 1592.3 25/2* 1315.0 23/2* MI1+E2 Mult.: Ay=+0.16 7; DCO(AJ=1)=0.88 7.

2782 3 25.822 21237 25/2~ 1845.7 23/2~ [M1+E2] 6: 0.36 3, assuming K=19/2.

280.0% 3 2614.9 (27/27) 23354  (25/27)
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177 177
25 Hf | 05-5 From ENSDF 72 Hfj5-5

176Yb(°Be,xny)  1998Muld4 (continued)

y("7THf) (continued)

E),T IyT E;(level) I Ef J ? Mult.F Comments

281.4 3 1525 2248.9 29/27 1967.5 27/27 M1+E2 0: +0.47 2, assuming K=25/2.

Mult.: A»=+0.20 4; DCO(AJ=1)=0.90 5.
281.8 3 103 4 708.1 15/2* 426.46 11/2* E2 Mult.: A>=+0.30 2; DCO(AJ=1)=1.14 22.
282.3 3 399 2699.7 (29/27) 24175 (27/27)
290.8 3 42.8 18  2699.7 (29/27) 2409.1 (27/27) MI(+E2) Mult.: DCO(AJ=1)=0.75 13.
292.6 3 12.4 14 2416.3 272~ 2123.7 25/2~ [M1+E2] ¢: 0.41 4, assuming K=19/2.

293.0% 3 2908.5 (29/27) 26149 (27/27)
295.1 3 204 8 1887.3 27/2* 1592.3  25/2* M1+E2 0: +0.31 2, assuming K=23/2.
Mult.: Ay=+0.18 3; DCO(AJ=1)=0.77 4.
296.5 3 309 12 409.23  13/27 112.87 9/2~ E2 Mult.: A=+0.25 2; DCO(AJ=2)=0.95 4;
DCO(AJ=1)=1.01 9.

297.7 3 244179 11433  (13/27) 8456 (9/27)

305.4 3 723 25542 312~ 22489 29/2~  MI+E2  &: +0.43 2, assuming K=25/2.
Mult.: DCO(AJ=1)=0.90 6.

308.1 3 11.9 13 27242 292~ 24163 272~  [MI+E2] &: 0.41 4, assuming K=19/2.

308.6" 3 147  3217.1  (31/27) 2908.5 (29/27)

31153 1285 2198.7 292  1887.3 272*  MI+E2 & +0.36 2, assuming K=23/2.
Mult.: DCO(AJ=1)=0.74 5.

317.8 3 15617 11579  (1127)  840.1 (7/27)

321.1 3 16 6 321.16 927 0.0 7/2 [E1] Mult.: A»=+0.47 7. Value in disagreement with that
expected for a pure J to J-1 E1 transition.

32323 5710 3047.1 (31/27) 27242 29/2~ [M1+E2] ¢: 0.33 5, assuming K=19/2.

3254 3 6.1 12 21280 27/2* 1802.5 25/2F [MI+E2] 6: —0.61 7, assuming K=9/2.

L: From Iy(325y)/ly(567y)=8.2 16 and
Ty(567y)=50.0 21 (1998Mul4).
326.5 3 79 3 2525.1  312% 21987 29/2*  MI+E2 & +0.30 I, assuming K=23/2.
Mult.: DCO(AJ=1)=0.78 6.
3273 3 31316 28815 332~ 25542 312~  MI+E2 & +0.50 2, assuming K=25/2.
Mult.: DCO(AJ=1)=0.85 4.
32773 1335 8825  17/2* 555.00 132*  E2 Mult.: A,=+0.18 2; DCO(AJ=2)=0.84 22;
DCO(AJ=1)=1.26 I4.
339.4 3 829  2409.1  (27/27) 2069.8 (23/27)
340.1 3 40420 2865.0 332 2525.1 312+  MI+E2 6 +0.26 I, assuming K=23/2.
Mult.: DCO(AJ=1)=0.96 10.
340.6 3 12311 32369  (3327) 28963 (31/27)
341.63 300 10 5912 15/2- 24958 112~  E2 Mult.: A;=+0.29 2; DCO(AJ=2)=0.96 6;
DCO(AJ=1)=0.83 8.
346.9 3 1289 32284 352~ 28815 332~  MI+E2 & +0.51 3, assuming K=25/2.
Mult.: Ay=+0.46 11; DCO(AJ=1)=0.89 22.
348.6 3 9872 32215  (31/2%) 28729 (29/2%)
351.9 3 25715 32169  352°  2865.0 332  MI+E2 6 +0.21 I, assuming K=23/2.
Mult.: DCO(AJ=1)=0.82 15.
357.1 3 32220 2069.8  (23/27) 17127 252"
359.8 3 77 4 3464.6  41/2* 31048 392F  MI+E2  Mult: Ay=+0.17 8 DCO(AJ=1)=1.14 20.
360.1 3 589 35816  (332%) 32215 (31/2%) [MI+E2] 6: 0.6 4, assuming K=29/2.
361.7 3 14110 3578.6  37/2% 32169 352t  MI+E2  &: +0.18 2, assuming K=23/2.
Mult.: Ay=+0.40 12.
363.7 3 13.6 12 14772 (17/27) 11135 (13/27)
364.0 3 169 11 26997  (29/27) 23354 (25/27)
364.6 3 7910 35929 372~ 32284 352  [MI+E2] & +0.43 4, assuming K=25/2.
365.7 3 85 4 31048 392  2739.1 372~  El Mult.: Ay=—0.06 3; DCO(AJ=1)=0.55 6.
366.2 3 28916 26149  (27/27) 22489 292~
366.5 3 11878 3302.1  (3527) 2935.6 (33/27)
368.0 3 67 3 23354 (25/27) 1967.5 272~  MI(+E2) Mult.: A,=+0.32 6; DCO(AJ=1)=0.89 9.
369.4 3 859 39480 392t  3578.6 37/2*  [MI+E2] &: +0.20 2, assuming K=23/2.
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72 HflOS_6

From ENSDF JHE 56

176Yb(°Be,xny)  1998Muld4 (continued)

y("7THf) (continued)

EJ Iﬂ- E;(level) I Ef J; Mult.F Comments
375.1 3 37.0 19 3839.7 43/2* 3464.6 41/2F MI+E2 6: +0.63 7, assuming K=39/2.
Mult.: Ay=+0.25 3; DCO(AJ=1)=0.95 I4.
37843 1535 1086.5 19/2* 708.1 15/2°F
383.3 3 6.510 36854 (37/27) 3302.1 (35/27) [MI+E2] ¢&: 0.5 3, assuming K=33/2.
38493 2629 794.2 172~ 409.23 13/2~ E2 Mult.: A,=+0.25 2; DCO(AJ=2)=0.95 7,
DCO(AJ=1)=0.97 9.
391.3 3 17.0 12 4231.0 45/2* 3839.7 4327 MI+E2 6: +0.68 7, assuming K=39/2.
Mult.: DCO(AJ=1)=1.23 25.
391.6 3 22.6 15 15349 (17/27) 11433  (13/27)
397.7 3 37725 17127 25/2~ 1315.0 23)2* El Mult.: A,=-0.06 5; DCO(AJ=1)=0.60 10.
401.3 3 46 3 3140.7 39/2~ 2739.1 37/2° MI1+E2 Mult.: DCO(AJ=1)=1.10 22.
407.7 3 16.0 13 1565.6 (15/27) 11579 (11/27)
408.1 3 829 4639.4 (47/2%)  4231.0 45/2°F [M1+E2] ¢: +0.58 9, assuming K=39/2.
41833 1345 1300.9 21/2% 882.5 17/2F E2 Mult.: A»=+0.19 3; DCO(AJ=2)=0.93 13;
DCO(AJ=1)=1.15 13.
4209 3 38 3 3561.8 41/2~ 3140.7 39/2~ MI1+E2 6: 0.74 23, assuming K=37/2.
Mult.: DCO(AJ=1)=1.22 25.
424.0 3 097 5063.7 49/2* 4639.4 (47/2")
42633 2278 1017.5 19/2~ 591.2 15/2° E2 Mult.: DCO(AJ=2)=0.89 5; DCO(AJ=1)=1.07 15.
440.0 3 13.519 4001.4 43/2~ 3561.8 41/2° MI1+E2 6: 0.74 16, assuming K=37/2.
Mult.: DCO(AJ=1)=1.1 3.
441.6 3 16.8 13 2409.1 (27/27) 1967.5 2727
448.1 3 749 1925.3 21/27) 14772 (17/27)
450.8 3 5.6 11  2699.7 (29/27) 22489 29/27
458.0 3 3211 4459.1 45/2~ 4001.4  43/2~
46573 1816 1259.9 21/2~ 7942 17/2° E2 Mult.: A»=+0.15 3; DCO(AJ=2)=0.81 5;
DCO(AJ=1)=1.01 13.
470.2 3 17.2 12 2005.1 (21/27) 15349 (17/27)
4744 3 92 3 1560.8 23/2% 1086.5 19/2% E2 Mult.: A»=+0.15 3; DCO(AJ=2)=1.03 14,
DCO(AJ=1)=1.26 16.
483.6 3 16.9 12 2049.2 (19/27) 1565.6 (15/27)
501.6 3 83 3 1802.5 25/2* 1300.9 21/2* E2 Mult.: DCO(AJ=2)=0.83 12; DCO(AJ=1)=0.95 14.
50293 1566 1520.4 23/2~ 1017.5 19/2~ E2 Mult.: DCO(AJ=2)=0.87 5.
5034 3 74 1845.7 23/2~ 1342.2  (19/27)
508.1 3 6.9 16 508.1 52~ 0.0 7/2°
526.1 3 407 2451.4 (25/27) 1925.3 (21/27)
534.0 3 849 2539.1 (25/27) 2005.1 (21/27)
536.3 3 21.1 16 22489 29/2~ 1712.7  25/2~
53793 1124 1797.8 25/2~ 1259.9 2172~ E2 Mult.: A»=+0.27 3; DCO(AJ=2)=0.95 7;
DCO(AJ=1)=0.86 22.
541.0 3 10.6 18 2123.7 25/2~ 1582.7 21/2~
541.6 3 7.19 2590.8 (23/27) 2049.2 (19/27)
548.0 3 1342.2 (19/27) 7942  17/27 E,: From adopted gammas.
567.1 3 50.0 27 2128.0 27/2* 1560.8 2327
570.4 3 86 3 2090.8 27/2~ 1520.4 23/2~ E2 Mult.: DCO(AJ=2)=1.02 7.
570.5 3 10516 24163 27/2~ 1845.7 23/2~
572.3 3 26 3 1887.3 27/2% 1315.0 23/2%
575.0 3 46.7 21  2371.5 29/2* 1802.5 2512 E2 Mult.: DCO(AJ=2)=0.9 3; DCO(AJ=1)=0.73 16.
586.7 3 27717 25542 31/2~ 1967.5 27/2~ E2 Mult.: DCO(AJ=1)=0.72 17.
5944 3 407 3133.5 (29/27) 2539.1 (25/27)
600.5 3 13.7 17 27242 29/2~ 2123.7 2527
600.9 3 71 3 2398.7 29/2~ 1797.8 25/2~ E2 Mult.: DCO(AJ=2)=1.17 10.
606.3 3 44 3 2198.7 29/2%* 1592.3 25/2%
623.1 3 19.7 16 23354 (25/27) 1712.7 25/2°
628.9 3 40.0 19 2719.7 31/2~ 2090.8 27/2~ E2 Mult.: DCO(AJ=2)=1.41 I6.
630.5 3 5.7 13 3047.1 (31/27) 2416.3 27/2°

Continued on next page (footnotes at end of table)
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177
72 HflOS_7

From ENSDF

177
72 HflOS_7

176Yb(°Be,xny)

1998Mul4 (continued)

y("7THf) (continued)

E),T Iﬂ- E;(level) Iz Ef J? Mult.F Comments
632.6 3 25215 2881.5 33/2™ 2248.9 29/27 E2 Mult.: DCO(AJ=1)=0.77 17.
637.8 3 30.1 22 2525.1 3172+ 1887.3 27/2%

637.8 3 20.9 13 3015.3 33/2* 2377.5 29/2* E2 Mult.: DCO(AJ=2)=1.3 3; DCO(AJ=1)=1.1 4.
647.1 3 17.7 15 2614.9 2727) 1967.5 27/2~

654.6 3 14.6 12 2782.6 31/2* 2128.0 27/2* E2 Mult.: DCO(AJ=2)=0.95 17.
654.6 3 22.7 14 3053.3 33/2™ 2398.7 29/2~ E2 Mult.: DCO(AJ=2)=0.71 20; DCO(AJ=1)=0.9 4.
659.6 3 7.7 11  2908.5 (29/27) 2248.9 29/2~

662.9 3 9.8 10 3217.1 (31/27) 2554.2 31/2~

666.2 3 169 15 2865.0 33/2* 2198.7 29/2* E2 Mult.: DCO(AJ=1)=1.36 42.
674.2 3 5412 28729 (29/2%) 2198.7 29/2*

674.2 3 149 11 3228.4 35/2~ 2554.2 31/27 E2 Mult.: DCO(AJ=1)=0.70 I4.
678.8 3 13.5 11 3398.5 35/2~ 2719.7 31/2~ E2 Mult.: DCO(AJ=2)=1.04 19.
687.6 3 4.7 8 3702.9 37/2* 3015.3 33/2% E2 Mult.: DCO(AJ=2)=1.2 4.
691.8 3 9412 3216.9 352+ 2525.1 31/2% E2 Mult.: DCO(AJ=1)=0.77 21.
696.0 3 10.8 13 2409.1 (27/27) 1712.7 25/2~

700.0 3 829 3753.3 37/2~ 3053.3 33/2~ E2 Mult.: DCO(AJ=2)=0.77 23.
709.6% 3 <2 3581.6 (33/2%) 28729 (29/2%)

711.2 3 9.1 10 35929 372~ 2881.5 33/27 E2 Mult.: DCO(AJ=1)=1.2 3.
713.6 3 49 10 3578.6 372 2865.0 33/2%

722.2 3 207  4120.7 39/2~ 3398.5 35/2~

730.7% 3 429 3948.0 39/2% 3216.9 35/2*

732 1 2699.7  (29/27) 1967.5 27/2"

734.7 3 228 3517.3 352 2782.6 31/2% E2 Mult.: DCO(AJ=2)=1.1 5.
7349 3 8.6 16 3839.7 43/2* 3104.8 39/2F

744.1 3 0.86 44974 4172~ 3753.3 37/2~

753.4% 3 <1.0 3685.4 (37/27) 2935.6 (33/27) [E2]

766.5 3 8.9 13 4231.0 45/2* 3464.6 41/2%

799.6 3 5310 4639.4 (47/2%) 3839.7 43/2*

823.0 3 116 3561.8 41/2~ 2739.1 37/27

833.1 3 3310 5063.7 49/2%* 4231.0 45/2%

860.5 3 8420 40014 43/27 3140.7 39/2~

897.1 3 044 4459.1 45/2~ 3561.8 41/2~

985.6 3 139 19 2872.9 (29/2%) 1887.3 27/2%

* From 1998Mul4. AEy were estimated by the evaluator.

¥ From 1998Mul4, unless otherwise stated. The assignment is based on the measured angular distributions and DCO ratios, the
apparent band structures with both cascade (AJ) and crossover (AJ=2) transitions, and the complex y-ray decay pattern. When
gated on AJ=1 orAJ=2 transition the DCO ratios is labeled as DCO(AJ=1) or DCO(AJ=2), respectively.

# Placement of transition in the level scheme is uncertain.
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177 177
TTHE os- From ENSDF 72 Hf 3-8
176Yb(°Be,xny)  1998Mul4 Legend
—_— X max
Level Scheme by < 2%ty
=l oL —— I, < 10%xI]
Intensities: Relative I, > L, > 10%xIy**
,,,,,, ¥ Decay (Uncertain)
492+ ? 5063.7
@7/27) 4639.4
41/2~ 4497.4
45/2~ 4459.1
4572+ 4231.0
e
39/2~ N 41207
*
>
S N
43/2~ = > 4001.4
©
39/2+ o & 3948.0
o
DD v o
¥ &L %" ©
432+ CE e Sy 3839.7
sFes >
37/2- N D/;i v\f oY N o 3753.3
372+ S ee T & i 3702.9
(37/27) : (\\\;“‘]o \77\,(7 3685.4
372~ : *f} —A 3592.9
33127 ! A A 35816
372+ | Y& 3578.6
41/2- ; i 3561.8
352+ | 3517.3
a1+ i 3464.6
352" | 3398.5
|
(35127) : 3302.1
35/2~ ; 32284
(312%) X 3221.5
35/2F ; 3216.9
39/2- | 3140.7
39/2+ : 3104.8 <1 ns
33/2~ ! 3053.3
33/2+ l 3015.3
(33/27) v 2935.6
33/2~ 2881.5
(29/27) 2872.9
330+ 2865.0
31/0+ 2782.6
3712~ 2739.1 51.4min 5
72 0.0 stable
177
72Hf g5
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7 Hflos' From ENSDF 72 H]CIOS_9
176Yb(°Be,xny)  1998Mul4 Legend
. > max
Level Scheme (continued) Iy < 2%xIy
— I, <10%xIy~
Intensities: Relative I, — I, > 10% X1
,,,,,, » 7Y Decay (Uncertain)
)
7
‘8«
%
&
3512~ © 3398.5
&
; _ o
(35/27) S ¥ ¥ ¥ N 3302.1
Qb ‘OJ s S '\t)
- ¥ S > o
(33/27) 3 ¥ o % ¥ XS 3236.9
F—F—— T
35/2- X D P 32284
(31/27) E— I3 3221.5
(31/27) T —% o 3217.1
352+ | Ey 3216.9
| > N
| > W
N »
3972~ ! Y 3140.7
(29/27) L - & 3133.5
! < &
3972+ ‘ > ¥ 31048 <ins
|
‘ S
v N
332~ ! & A 3053.3
31/2°) : N 3047.1
| Af)\
332+ | © 3015.3
|
| &)
I W\
| )
_ | S
(33/27) | > 2935.6
(29/27) v 2908.5
(31/27) 2896.3
332~ 2881.5
(29/2%) 2872.9
33/2+ 2865.0
37/2~ 27391 514min5
29/2~ 27242
3172~ 2719.7
3172~ 2554.2
(25/27) v 2539.1
31/2+ 2525.1
27/2- 2416.3
29/2- 2398.7
29/2+ 23775
72 0.0 stable
177
72 Hf g5




177
72Hf105'10

From ENSDF

177
72Hf105'10

176yp(°Be,xny)  1998Muld

Level Scheme (continued)

Intensities: Relative I

Legend

I, < 2%xIy**
Iy < 10%xIy*
I, > IO%XI';“X
» Y Decay (Uncertain)

S
s
N
& E g .
e & HF S}
O o S o8
@9127) CVE am Sy S8 2908.5
(3127 NS F IR 2896.3
33/2- i 5 é\*bg’y@\- 2881.5
e T ™
2925 Y o § 2872.9
332° | N 2 2865.0
! © z{‘? %
I NS ¥ s o
312+ ! € IHES & 2782.6
37/2- ! Fog & 0 2739.1
‘ SELo—pas2 ‘
2012~ r s s 27242
31/2- ; RS 2719.7
2972) i s 2699.7
| A
| 7 mﬁ" QQ' INEEIN nl,\!
@12°) v EFP o &F Qo 2614.9
>
(23127) RGN & 2590.8
_ ‘ L o Y
312 [ il RS 2554.2
(2512°7) ! S o 2539.1
31/2° ‘ o~ > 2525.1
| o N N
@52) | T oo SEIA X & 24514
@) w R S S L (R
2712~ w E- WA= P—&3 ) 24163
- ‘ Sov— F
Q12) ‘ PRSI 2409.1
2972 ‘ AR 23987
2012% ; e 23775
252) v ‘ 2335.4
|
|
|
|
29/2- | 22489
|
|
2012+ | 21987
|
|
272+ v | 2128.0
252~ i 2123.7
2712~ w 2090.8
(2312°) v 2069.8
(1972°) 20492
21/27) 2005.1
2712~ 1967.5
@21/2) 1925.3
2112+ 1887.3
2312~ 1845.7
2502+ 1802.5
2512~ 1797.8
25/2- 1712.7
7/2- 0.0
177
72Hf o5

51.4 min 5

<Ins

stable
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72Hf105—l I

From ENSDF

177
72Hf105—l I

176yb(®Be,xny)  1998Muld

Legend
Level Scheme (continued)
— I, < 2%xIy
Intensities: Relative I, ——— I, < 10%x10™
EEE— Iy>10%><I';"L‘
'\/5!
)
S
~N
r»‘?ﬁ? %\?‘ §v
29/2~ AR S N 22489
o <
§ 5 g &
29/2+ S ™ §,§7 _g 2198.7
\‘A ¥ Sb \$
AT g a ©
2t s SIS o 21280
Sy, .
2512~ T 2123.7
2712~ NS 2090.8
(23/27) S N 2069.8
= D)
(19727) g 2049.2
o I
@12°) Sl 2005.1
» Ns
2712~ v 7 1967.5
;o\' \% &
12) ¥ v & 1925.3
R -3
2t 5 N »ﬁe\@— o 1887.3
s) G” IZ;\’ \Q": S/
232~ SV e 1845.7
N N
)
252+ TS 1802.5
25/2~ R 1797.8
N
B9
N
Q
25/2~ ~ é\ 1712.7 <1 ns
25/2+
21/2-
(15/27)
23/2+ I
(17/27)
23/2-
(17727)
(19/27) 13422 55.9 ps 12
23/2+ 13150 10955
21/2* 1300.9
21/2- 1259.9
(11/27) 1157.9
(13/27) 1143.3
(13/27) 11135
1972+ 1086.5
19/2- 1017.5
72 0.0 stable
177
72 Hf s
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177
72Hf105-12

From ENSDF

177
72Hf105-12

(19/27)
2327

176yh(°Be,xn7)

Level Scheme (continued)

Intensities: Relative I,

Legend

I < 2%xIe
I, < 10%x 1
I, > 10%x I

13422 559 us 12

13150 1.09s5

212+
2172~

1300.9
1259.9

(11/27)

(13/27)
(13127)
19/2+

1157.9

1143.3

1113.5

1086.5

19/2~

1017.5

172+

9/27)
912°)
727)
17/2-

882.5

845.6

841.5

92~

840.1
794.2

726.9

15/2+
(5127)

(527)
G27)
72

708.1
665

652
624

15/2~
13/2F

512~

604.2

591.2

11/27F

555.00
508.1

426.46

13/2~

9/2*

409.23

321.16

112~

249.58

9/2~

112.87

7/2~

0.0, stable




177
72Hf105-l3

From ENSDF

177
72Hf105-l3

Band(A): K*=7/2", v7/2[514]

176yh(®Be,xny)

1998Mu14

band
412~ 4497.4
92 L, 41207
Band(B): K™=9/2*, v9/2[624]
band
372" 37533
7 372+ 37029
3502 3517.3
B/ 3398.5
688
735
372 933 335 30153
312+ 2782.6
sz L 2719.7
638
- 655
29/2 629 2398.7 29/2+ > 2377.5
239
- 2772+ 2128.0
2712 o1 2090.8 ‘ s
325
2502~ oo 17978 2527 567 l 1802.5
242
N
23/2- S8 15204 2372 L sor—008
260
2172 1300.9
212~ b3 1259.9 2474 ‘i 3
214
N
) 1972 v 45 10865
1972 s 1017.5 \
204
3 1724 36 4 882.5
172§y S 7942 iR ‘
N
2\3 /15/2 ‘ *m 708.1
1527 4 ke 12,7 gy |1 l 555,00
I
182 128
132~ . 40923/ 127 l y 2‘34 426.46
iR 92+ 05 | 32116
12" § 6 249.58
x
92 ,Ln 112.87
T
72~ 3 i 0.0

Band(C): K™=5/2",
v5/2[512] band

177
72 Hf105

9/2- 726.9
T
- 123 ‘
1 NP g 6042
52- 9% 4 5081
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177
72Hf105'14

From ENSDF

177
72Hf105'14

Band(D): K*=1/2",
v1/2[521] band

29/27) 31335
594
2312) 2590.8
@s527) 2539.1
542
534
(19/27) 2049.2
@12) 2005.1
484
470
(15/27) 1565.6
amz) 1534.9
408
392
1127) 1157.9
(13/27) 1143.3
318
298
©12) 845.6
an) 840.1
194
(27) i 2““ 652
@) v 624
12~ 560

176y bh(Be,xny)

1998Mu14 (continued)

Band(E): K"=(1/27),
v1/2[510] band

(25/27) 2451.4
526

@127) ¢ 1925.3
448

a7/27) } 1477.2
364

(13/27) + 1113.5
272

9/27) 841.5

Band(F): K™=19/2",
v(7/2[514]) @ 2 (5/2[402],

Band(G): K™=23/2",
v(712[514)) @72 (7/2[404],

7/2[404])
(3172") 3047.1
323
29/2- l a0 2724.2
308
272 o l 2416.3
293
25/2- l sho_ 21237
278
232 l 1845.7
263
21/2- i 03 15827
241
19/2") l 1342.2
177

72 Hf g5

9/2[514])
N
3012 N 3948.0 Band(H): K™=(29/2%),
‘ v(7/2[514])
| on*(1/2[411],
%9 | 5/2[4021,7/2[404],
‘ 9/2[514])
\
372+ 31 3578.6 (33/2%) 3581.6
‘ ]
| \
| ‘
02 360 |
| \
\
3527 L, v 32169 (312%) 71032215
\
|
352 349 |
l \
\
332+ by 28650 (2920 y 28729
340
32t L l 2525.1
326
29/2+ l aos_ 21987
312
22F l 1887.3
295
25/2° l 57y 1592.3
277
23/2° l 1315.0




177
72 HflOS_15

From ENSDF

177
72 HflOS_15

Band(I): K™=25/2",
V(9/2[624]) 27> (7/2[404],

9/2[514))
312 3592.9
365
3572 Sy 32284
347
332 2881.5
327
312 633 2554.2
305
292 g4 2248.9
281
2772 l 36 1967.5
255
2572 l 17127

176yh(®Be,xny)

1998Mu14 (continued)

Band(J): K™=(23/27)

(31/27)

3217.1

Band(K): K"=37/2",
v3(5/2[512],7/2[5141,9/2[624])®

72(7/2[4041,9/2[514])

4512 4459.1
458

432~ g0y 40014
440

412 3561.8
421

3972~ 3. 31407
401

372~ 2739.1
177
72 Hf g5

Band(L): K™=39/2",

v3(7/2[5141,7/2[633],9/2[624]) @

Band(M): K*=(33/2"),
v3(1/2[521],7/2[514],

9/2[624])®

72(7/2[4041,9/2[514])

T2(7/2[4041,9/2[514])
4012+ 5063.7
424

N

@2 L, 4639.4
408

a5t 42310
391

432+ 38397
375

a2t L 3464.6
360

392 3104.8

37127) 3685.4
]
\
\
383 |
\
\
(3527) 753 3302.1
[
\
\
366 |
\
\
@332°) v 29356
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