1784? W106-1 From ENSDF - Evaluated February 2015 1784? W106‘1

Hf(a,xny)  1979FaZR,1966Bu(8,1981Av04

History
Type Author Citation Literature Cutoff Date
Full Evaluation E. A. Mccutchan NDS 126, 151 (2015) 1-Feb-2015

1981Av04: 77THf(a,ny), E=25-29 MeV. Measured Ey, Ty, y(t) using a Ge(Li) detector.

1979FaZR: 180Hf(a/,4m/), E(@)=48 MeV. Measured Ey, Iy, vy, y(0), and y(t) using Ge(Li) detectors.

1966Bu08: 178Hf(oz,2ny), E(a)=23 MeV. Measured Ey, Iy, yy, yy(6) using three Nal(Tl) detectors and E(ce) and I(ce) using
an electron spectrometer of single wedge-gap type.

Others: 1980Go18, 1977Gol5, 1976Be47, 1972Fe08, 1969Mi03, 1965La02, 1955S054.

180w Levels

E(level)T ik Ty /2# Comments
0.0@ 0*
103.69 2+
337.8@ 4
689.0€ 6*
10062% 6 2~
1082.4% 171 3~
113869 9 8+
1184.8% 11 4~
1307.7% 11 5-
1461.4% 13 6
1529.6% 10 8~ 52ms 2 Ty: weighted average of 5.2 ms 2 (1966Bu08) and 5.6 ms 6 (1981Av04).

Ty/2: Other: 5.5 ms 3 isomer was identified in 1955S054, however, no assignment to a
particular level was given.

16243% 15 7-
164020 12 ®) 24 ns 7 J*: proposed configuration of v9/2[624]v1/2[521] would mean negative parity for the band.
166439 14 10*

172619 12 9-
176512 14 (6)
18303% 16§~

191192 14 (1)
194564 12 10°

2024.4% 18 9~

208320 15 (8)
2187.54 14 11-

223569 17 12*
227460 16 (9)

2283.5% 19 10~
245149 14 12-

2501.1% 21 11-
273674 15 13~

2812.9% 22 12-

282329 20 14*

3042.7¢ 15 14~

3047.4% 23 13-

3264.8 15 14~ 2.3 us 2 Proposed four gp-isomer with configuration (v9/2[624])(v7/2[514])(n7/2[404])(75/2[402])
(1979FaZR).

3389.8 18 15+ 8.6 ns 6  Proposed four gp-state with configuration (v9/2[624])(v7/2[514])(v5/2[512])(v9/2[624])

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1980Go18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Go15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976Be47,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Fe08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Mi03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965La02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1955So54,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1955So54,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
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Hf(a,xny)  1979FaZR,1966Bu08,1981Av04 (continued)

180W Levels (continued)

E(level)T ik T /2# Comments
(1979FaZR).

3410.7% 24 14~

341289 22 16+
3547.9€21  16* 203 s 6
3888.2€ 23 17+
4016@ 3 18*
4249€ 3 18+
4629 3 19+

T From a least-squares fit to Ey by evaluator.

¥ Spin and parity assignments from 1979FaZR based on y-ray multipolarities and assumed band structure.

# From beam-y(t) in 180Hf(a,4m/) (1979FaZR), except where noted.

@ Band(A): K"=0* g.s. rotational band.

& Band(B): K™=2" octupole vibrational band.

¢ Band(C): K™=8" band. Proposed configuration of (v9/2[624])(v7/2[514]) (1979FaZR).

b Band(D): K"=(5) band. Proposed configuration of (v9/2[624])(v1/2[521]) (1979FaZR).

¢ Band(E): K"=16" band. Proposed 4-qp configuration of (»9/2[624])(v7/2[514])(x7/2[404])(79/2(514]) (1979FaZR).

’)/(180W)

Aj and A4 coeflicients from y(6) in 1979FaZR. The A; coefficients measured by 1966Bu08 are consistent with stretched E2
multipolarities for 448y, 350y, 234y, and 103y, and with E1 multipolarity for 390y, assuming a J"=8,8*,6*,4*,2* 0" cascade.

E),T Iﬂ- E;(level) i Ef _’; Mult. @ & Comments
76.1 0.77 8 1082.4 3 1006.2 2~
103.6F 4 20" 4 103.6 2F 0.0 0* E2 3.45 Mult.: from a(K)exp=2.42 (1966Bu08).
122.8 2.05 14 1307.7 5” 1184.8 4~ Ar=+0.24 6, Ay=+0.17 9.
124.9 1765.1 (6) 1640.2 (5)
125.0 3389.8 157 3264.8 14~ (El) Mult.: from a(exp) determined from intensity balance in

1979FaZR; in spectrum gated on 340.3y, intensity of
125.0y is significantly larger than the 158.1y
suggesting E1 for the former and M1 for the latter.

146.9 1.58 13 1911.9 (7) 1765.1 (6p) D Ap=-0.557, Ay=+0.12 12.

158.1 4.09 23 35479 167 3389.8 15t (MIl) Mult.: from a(exp) determined from intensity balance in
1979FaZR; in spectrum gated on 340.3y, intensity of
125.0y is significantly larger than the 158.1y
suggesting E1 for the former and M1 for the latter.

171.3 1219  2083.2 ® 19119 (7) D Ap=-0.48 12, A4=—-0.07 20.
178.7 <6.0 1184.8 4~ 1006.2 2~
179.1 1640.2 (5) 14614 6~
1914 1.50 19 2274.6 (9) 20832 (8 D Ap=-0.33 4, A4=+0.05 9.
196.5 259 15 1726.1 9” 1529.6 8~
219.5 132 8 1945.6 100 1726.1 9~ D Ap=-0.47 3, Ay=+0.10 5.
222.1 583 3264.8 14= 30427 14~ (MD) Mult.: from a(exp)=0.55 4 (1979FaZR).
a(exp): from intensity balance in delayed y spectrum
(1979FaZR).
225.2 845 1307.7 5 1082.4 3~ Q Ap=+0.24 4, A4=-0.05 6.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
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Hf(a,xny)  1979FaZR,1966Bu08,1981Av04 (continued)
v( 180WW) (continued)

E, Lt Ei(level)  J7 B It Mult. @ @& Comments
2342 2 1007 9 337.8  4* 103.6 2+  E2 0.186  Mult.: from ce(K)/ce(L)=2.1 3 (1966Bu08).
241.8 855 21875 11- 19456 100 D Ary=—0.63 5, Ay=—0.03 7.

264.0 795 24514 12 21875 11°

271.7 1.54 10 19119 () 16402 (5)

276.9 774 14614 6~ 11848 4~ Q Ay=+0.26 2, A4=0.04 3.
285.3 24319 27367 13~ 24514 12 D Ay=—0.46 1, Ay=—0.19 .
306.1 1.58 10 30427 14~ 27367 13~ D Ay=—0.47 6, Ay=+0.11 9.
316.6 11.16 16243 7 13077 5 Q Ay=+0.34 4, Ay=+0.02 6.
318.0 0837 20832 (8 1765.1 (6) Q Ay=+0.46 9, Ay=—0.50 17.
332.2 3.0318 16402  (5) 1307.7 5°

340.3 30220 38882 17t 35479 16 D+Q Ay=+0.48 7, Ay=+0.13 12.
351.2% 6 1017 8 689.0 6% 3378 4% E2 0.0541  Mult.: from a(K)exp=0.036, ce(K)/ce(L)=3.1 4

(1966Bu08).

361.0 1.01 9 4249 18+ 38882 17* D+Q Ay=+0.38 6, Ay=+0.09 10.
362.8 144 11 22746  (9) 19119 (7) Q Ay=+0.24 5, Ay=+0.17 8.
368.9 543 18303 8 14614 6~ Q Ay=+0.29 2, Ay=+0.04 4.
380.1 4629 19t 4249  18*

391.0f 2 1017 73 15296 8 11386 8  El 0.0123  Mult.: from a(K)exp=0.0083 (1966Bu08).
400.1 875 20244 9 16243 7- Q Ay=+0.30 3, Ay=—0.03 4.
415.9 1488 19456 10 15296 8 Q Ay=+0.17 3, A4=0.00 4.
4496%F6 117" 10 11386 8+ 689.0 6  E2 0.0277  Mult.: from a(K)exp=0.017, ce(K)/ce(L)=4.8 11

(1966Bu08).

453.2 493 22835 100 18303 8~ Q Ay=+0.29 6, Ay=—0.23 10.
455.3 34726 16402  (5) 1184.8 4-

461.4 1418 21875 11- 17261 9= Q Ay=+0.16 3, Ay=—0.01 4.
476.7 533 25011 11- 20244 9-

505.9 1719 24514 12° 19456 100 Q Ay=+0.15 3, Ay=—0.04 5.
525.7 27416 16643 10T 11386 8 Q Ay=+0.29 3, Ay=—0.05 5.
528.0 714 32648 14~ 27367 13°

529.4 293 28129  12= 22835 100 Q Ay=+0.24 8, Ay=—0.12 I5.
546.3 25116 30474 13~ 2501.1 11- Q Ay=+0.35 9, Ay=—0.07 5.
549.1 11.16 27367 13~ 21875 11- Q Ay=+0.17 3, Ay=+0.07 5.
571.3 1559 22356 12* 16643 10t Q Ay=+0.31 4, Ay=—0.01 6.
587.6 895 28232 14t 22356 12 Q Ay=+0.32 4, Ay=+0.02 6.
589.6 483 34128 16T 28232 14* Q Ay=+0.36 4, Ay=—0.08 6.
591.2 925 30427 14~ 24514 127 Q Ay=+0.13 4, Ay=—0.03 5.
597.8 383 34107 14~ 28129 12°

604.5 2.80 18 4016 18* 34128 16*

668.0 10062 2= 337.8 4+

813.4 623 32648 14~ 24514 12°

902.8 203172 10062  2° 103.6 2*
1006.4 10062 2- 0.0 0*

* From "89Hf(a,4ny) (1979FaZR), except where noted.
¥ From Y"Hf(a,ny) (1981Av04).
# Weighted averages of delayed Iy from 1966Bu08 and 1981Av04.
@ From v(0) in 1979FaZR, except where noted.
& 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.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966Bu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Av04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1979FaZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Hf(a,xny) 1979FaZR,1966Bu08,1981Av04
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74 Wi0673 From ENSDF 74 W 106™
Hf(a,xny) 1979FaZR,1966Bu08,1981Av04
Legend
Level Scheme (continued)
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Hf(o,xny)  1979FaZR,1966Bu08,1981Av04

Band(A): K™=0" g.s.
rotational band
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Band(D): K*=(5) band
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