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180Hf(0,2ny)  1977Je02

History
Type Author Citation Literature Cutoff Date
Full Evaluation ~ Balraj Singh ~ NDS 130, 21 (2015) 15-Jul-2015

1977Je02: E=26 MeV. Measured Ey, Iy, yy using two large volume Ge(Li) detectors and a small Ge(Li) detector of better

resolution for low-energy 7y rays.

1969N005: E=27 MeV. Natural Hf target, measured Ey, Iy, ce, ay(t), lifetime. A total of 7 y rays reported, five in g.s. band up
to 10* and two from a 1.4—us isomer at 2230 keV.
Other: 1965La02: g.s. band reported up to 10%.

E(level)

0.0%
100.11% 10
329.42% 12
680.47% 14

1144.47% 17
1221.50% 12
1257379 17
1289.19% 13
1331.19% 13
1373.88% 12
1442.90% 13
1487.55% 13
1510249 15
1553.25€ 13
1621.34% 13
1623.62% 17
1660.45€ 13
1712.13% 22
1756.83% 14
1769.05€ 13
1809.858 16
1810.93% 14
1829.644 13
1917.24€ 16
1960.414 13
1971.23% 18
1978.52€ 21
1993.84% 16
2087.75 17
2114.504 15
2120.58/ 16
2131.48 3
2204.72¢ 23
2212.93% 20
2225.53% 17

2230.80 22

Al

4+
4-
5=
5+
5=
10*
6+
6~
5=
6~
6~
7-
7=
7+
()
()

&)
(87
s

&)
(8
87
10*

T2

182y Levels

Comments

1.4 ps 1

T1/2: From 1969N005.
Additional information 1.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B
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17842 Wis-2 From ENSDF 1784% Wis2
180Hf(a,2ny)  1977Je02 (continued)
182\ Levels (continued)
E(level) bl Comments
227424 3 97)
2324.08 3 (87)
2328241 18 (97)
23344 3 J*: (117) proposed in level-scheme figure 4 of 1977Je02 seems incorrect since 355.9y to (77).
2372.74% 24 12*
2446.14% 19 (97)
2456.02€ 25 (97)
2480354 23 (9%)
2487.55 20
2493.100 24 (11%)
2564.34f 20 (107)
2711.4 3
2731.3¢ 3 (107)
2739.6% 4 (107)
2770.8% 3 (107)  gg=+0.96 19 or —0.46 19 for Iy(558.2)/1y(290.4)=0.57 30; +1.02 26 or —0.53 26 for
Ty(558.2)/1y(290.4)=0.48 30.
2776.20 3 (12+)
2824.54f 23 (117)
2980.64% 22 (117)
3030.1¢ 3 (117)
3079.40 3 (13*%)  gg=-0.27 13 (sign of mixing ratio is negative from y(#) data for 11* to 10" and 12* to 117" transitions in
K7=10" band.
3104.3/ 4 (127)
3112.82%% 3 (14%)
3399.60 3 (14%)
3736.670 11 (15%)

T As proposed by 1977Je02 based on y(6) data, band assignments and previous assignments in 3 decay. The assignments are
consistent with those in Adopted Levels, with only the difference of parentheses in a few cases.

¥ Band(A): K™=0", g.s. band.

# Band(B): K™=2, y band.

@ Band(C): K™=0 band. This band is probably not a S-vibrational band (2001Ga02).

& Band(D): K*=2", octupole band.

4 Band(E): 75/2[402]®nr7/2[404], K™=6".

b Band(F): v9/2[624]1@v11/2[615], K"=10*.

¢ Band(G): v9/2[624]®v1/2[510], K"=4".

4 Band(H): v9/2[624]@v3/2[512], K*=6".

¢ Band(I): 79/2[514]1®nr5/2[402], K™=T7".

f Band(J): v9/2[624]®v7/2[503], K*=8".

§ Band(K): v9/2[624]®v1/2[510], K"=5".



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2001Ga02,B

182 182
74 W03 From ENSDF 74 Wigg-3
180Hf(0,2ny)  1977Je02 (continued)
,),(182w)
E, Iﬂ- E;(level) I Ef T ’; Mult. Comments

84.7 1 3.83 1373.88 3~ 1289.19 2~ Ar=+0.154
100.1 1 353 100.11 2* 0.0 0" F Ar=+0.05 3
107.0 2 1.19 8 1660.45 5~ 1553.25 4~

108.4 2 4.0 3 1769.05 6~ 1660.45 5°

111.1 3 042 1621.34 5~ 1510.24 4%

113.5 1 10.6 9 1487.55 4~ 1373.88 3~ D@ Ar=-0411
116.4 2 0.54 4 1373.88 3- 1257.37 2*

130.8 1 313 1960.41 7" 1829.64 6~ D+Q@ Ar=-0.72 3
133.8 1 4.1 3 1621.34 57 1487.55 4~ D@ Ar,=-021 11
1454 2 235 1769.05 6~ 1623.62 5" D@ Ar=-0.30 15
147.8 1 255 1769.05 6~ 1621.34 5~

148.9 2 0.74 1978.52  (77) 1829.64 6~

150.2¢ 1 1.12 1660.45 5~ 1510.24 4%

152.4 1 10.0 10 1373.88 3~ 1221.50 2* D@ Ar=-0.19 3
154.1 1 1.12 2114.50 (87) 1960.41 7~ D+Q@ Ar,=-0.97 16
156.4 1 8.77 1487.55 4~ 1331.19 3* D@ Ar=-0.12 5
160.2 1 1.2 1 2120.58 (87) 1960.41 7~ D+Q@ Ar=-095 11
169.2 1 4.0 3 1829.64 6~ 1660.45 5~ D@ Ar=-0.115
1729 1 303 1660.45 5- 1487.55 4~

178.5 1 353 1621.34 57 1442.90 4* D@ Ar=-0.20 8§
179.4 1 19215 155325 4~ 1373.88 3~ Ar=+0.23 8
186.7¢ 2 0.56 8 1810.93 6~ 1623.62 5* D@ Ar=-0.86
189.6 1 1.2 1 1810.93 6~ 1621.34 5~

1914 1 292 1960.41 7" 1769.05 6~ D@ Ar=-0.251
198.4 1 534 1487.55 4~ 1289.19 2~
203.6 1 1.62 13 1960.41 7" 1756.83 6™
206.1 2 046 7 1829.64 6~ 1623.62 5*
207.7 1 1.32 11 232824 (97) 2120.58 (87) D+Q@ Ar=-0.77 20
209.9 2 0.50 5 1978.52  (77) 1769.05 6~ Ar=+0.7 5
213.6 2 1.7 3 232824  (97) 2114.50 (87) D@ Ar=-0.53
2144 1 544 197123 7* 1756.83 6%
2154 1 333 1769.05 6~ 1553.25 4~
21751 20316 166045 5° 1442.90 4* D@ Ar,=-0.32 10
221.2 2 1.50 15 1978.52 (77) 1756.83 6%
222.0 1 6.4 6 1553.25 47 1331.19 3*
226.2 1 6.16 220472 (87)  1978.52 (77)
229.3 1 100 32942 4% 100.11 2% (Q)i# Ar=+0.26 6
236.1 1 21221 256434  (107) 2328.24 (97)
241.7 1 25721 221293 (8% 1971.23 7* Ar=+0.10 4
2475 1 796 1621.34 5~ 1373.88 3~ (Q)# Ar=+0.33 9
251.3 1 585 2456.02  (97) 2204.72 (87)
256.6 1 564 1809.85 57 1553.25 4~
260.2 1 12070 282454 (117) 256434 (100) D+Q@ Ay=—1.123
262.3 1 4.6 4 2493.10 (11*) 2230.80 10" D+Q@ Ar,=-0.814
264.0 1 2.56 20 1553.25 47 1289.19 2~ (Q)# Ar=+0.259
267.4 1 0.83 9 2480.35 oh) 2212.93 (8%
27532 1.34 13 2731.3 (107) 2456.02 (97) D+Q@ Ar=—1.17
276.4 1 19020 1829.64 6~ 1553.25 4~
279.8 3 1.17 23 3104.3 (127) 2824.54 (117) Ar,=+043

Continued on next page (footnotes at end of table)
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182 182
74 Wios4 From ENSDF 74 Wigg4
180Hf(a,2ny)  1977Je02 (continued)
v( 182%) (continued)
E, Lt Ei(level)  J7 E; " Mult. & Comments
281.5 1 5.14 1769.05 6~ 1487.55 4~ (Q)# Apy=+0.24 16
283.0 1 1.60 20 2776.2 (127)  2493.10 (117%) D+Q@ Ay=-083
286.6 1 223 166045 57 1373.88 3~ (Q)# Ay=+0.33 17
2904 2 153 2770.8 (10%) 2480.35 (97) (gk-gr)/Qo=0.11 3 or 0.12 4 for
1y(558.2)/1y(290.4)=0.57 30 or 0.48 30,
respectively.
2959 1 25020 1917.24  7° 1621.34 5 (Q)# Ap=+0.38 13
298.8 1 123 3030.1 (117) 27313 (107) Ay=+0.36 15
299.8 2 1.90 20 1960.41 7 1660.45 5
302 1 135 3079.4 (13%) 27762 (12%) D@ Ap=—-0.22 14
(gr-gr)/Qo=0.081 20 for Iy(586.0)/1y(302.0)=0.2
1.
313.6 3 041 1756.83 6% 1442.90 4*
318.7 1 565 2087.75 1769.05 6~ Ay=+0.517
320.2 2 1.10 20  3399.6 (14%) 3079.4 (13%)
32341 555 181093 6 1487.55 4 (Q)# Ap=+0.41 13
3379 1 032 3736.6?  (157) 3399.6 (14%)
339.1 1 27822 196041 77 1621.34 5- (Q)# Ay=+0.43 6
341.6 1 1.72 14 1829.64 6 1487.55 4
3454 1 22423 211450 (87) 1769.05 6~ (Q)# Ap=+0.52 9
351,11 806 68047 6% 329.42 4% (Q)i# Apy=+0.28 7
35592 326 2334.4 1978.52 (77)
357.0 2 568 2274.2 C)] 1917.24 7~ (Q)# Apy=+0.44 19
362.4 3 1.30 15 21314 7" 1769.05 6~
37251 27422 1993.84 (77) 1621.34 5~ (Q)# Ay=+0.30 12
399.8 1 565 2487.55 2087.75 Ap=+0.50 17
406.8 2 1.35 2324.0 - 1917.24 7~
414.6 1 2.66 21  2225.53 1810.93 6~ (Q)# Ay=+0.16 8
4372 1 276 22 2711.4 22742 (97)
4523 1 2,12 17 2446.14  (97) 1993.84 (77) (Q)# Ar=+0.54
464.0 1 484 114447 8% 680.47 6* (Q)i# Ay=+0.29 9
514.1 3 123 2739.6 (107) 2225.53 (87)
51851 635 2230.80 10* 1712.13 10* (Ml)fF 0.0514  a(K)exp=0.6 2 (1969N005)
a(K)=0.0429 6; a(L)=0.00659 10; a(M)=0.001495
21
@(N)=0.000360 5; (0)=5.89x107> 9;
a(P)=4.24x107% 6
Mult.: a(K)exp is consistent with M1, E1+M2
(50% admixture of both) or M2+E3 (25%
M2+75% E3). The half-life of the 2230 level
makes E3, M3 or higher multipolarities unlikely.
M2 is also unlikely since the transition is
expected to be highly K-forbidden and the
forbiddenness factor of 103 is much smaller than
expected for M2 transition and AK-L=6.
53451 0.97 9 2980.64  (117) 2446.14 (97)
558.2 4 0.85 17 2770.8 (10%)  2212.93 (8%) (Q)# Ar=+0.54
567.51 22218 1712.13  10* 1144.47 8* Apy=+0.27 9

I,: uncertainty in Ey, Iy table 1 of 1977Je02
seems too low to be consistent with others in the
table. Evaluators have increased this by a factor
of 10.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969No05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Je02,B

17842 Wipg-5 From ENSDF 1784% Wios-S
180Hf(,2ny)  1977Je02 (continued)
v( 1823 (continued)
E, I),T E;(level) 7 Ef J;E Mult. Comments
586.2 1 2.13 17 3079.4 (13*%)  2493.10 (11%) (Q)# Ap=+0.35 24
660.6 1 494 237274 12 1712.13 10*
740.1 2 0.657  3112.87 (14%) 237274 12*
927.6 2 1.77 18 1257.37 2% 329.42 4*
943394  0.8918 1623.62 5% 680.47 6%
1001.8 7 353 1331.19  3* 329.42 4*
1076.4 1 6.05 1756.83 6% 680.47 6*
1086.5 1 736 2230.80 10" 1144.47 8* Additional information 2.
111351 565 144290  4* 329.42 4*
11214 1 24.5 20 122150  2°F 100.11 2*
1157.7 4 23319 1257.37 2% 100.11 2 I,: total for 1158 doublet; about 1 unit of intensity should
be assigned from the decay of 1487 level (evaluators).
1180.5 4 323 1510.24  4* 329.42 4*
1189.1 2 10.3 8 1289.19 2~ 100.11 2*
1221.8 4 16.6 13 1221.50 2% 0.0 o0f
1230.9 2 139 11 1331.19  3* 100.11 2*
12572 4 343 1257.37 2% 0.0 o0f
1273.9 4 295 1373.88 3~ 100.11 2* I,: 0.94 expected from branching ratios in Adopted
Gammas.
1293.9 4 514 1623.62 5% 329.42 4*
13423 2 524 144290  4* 100.11 2*
14109 5 0.77 16  1510.24  4* 100.11 2*
1426.8 5 515 1756.83  6F 329.42 4*
1454.34 5 1.75 19 155325 4~ 100.11 2* I,: too high an intensity as compared to values in 5~ and &

decays; possibly an incorrect assignment; also 4~ to 2% is
not expected to be strong; only 0.027 expected from
adopted branching ratios. Placement questioned by the
evaluators.

T Large discrepancies between these values and the adopted branchings are observed.

¥ K-conversion electron lines seen by 1969N005, also L-conversion for 100y and 229y.

# Positive A, and magnitude consistent with AJ=2, quadrupole (expected to be E2), since A4 values are not available, these
assignments are not considered as unique by the evaluators.

@ Negative A, indicates AJ=1, dipole or dipole+quadrupole (when magnitude of A>> ~ 0.3). In the latter case the transition is
expected to be M1+E2.

& From Brlcc v2.3b (16-Dec-2014) 2008Ki07, “Frozen Orbitals™ appr.

¢ Placement of transition in the level scheme is uncertain.
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180Hf(ac,2ny)  1977Je02

Level Scheme

Intensities: Relative I,

Legend

Iy < 2%xIp*
Iy < 10%xIy*
Iy > 10%xTy*
¥ Decay (Uncertain)
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10* 1712.13
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74VVI()8'7 From ENSDF 74W108'
'80Hf(ar,2ny)  1977Je02 Legend
. —_— max
Level Scheme (continued) Iy < Z%XIZM
» ' — T, < 10% Iy
Intensities: Relative I, I, > 10%x 1
—————— » Y Decay (Uncertain)
JF
S
SFS)
T L
¥ 9
®) Y NN 2114.50
N D
I 2087.75
a8 A
- 0'?. 5 QQ. NS o
) RIS WS 1993.84
a5 ARSI AN AN SRS I 1978.52
7+ RS S 1971.23
- G AN N Q@ - 1960.41
(e} N
O o, >
7= &~ \N':\QEQVSQL:? _s 1917.24
x>y Sus
o FESE O o o 1829.64
OLQLlol LD .
p= R S 1810.93
- TS ST QT Y — 23
3 LY s rarg Sed 1809.85
- T SRR ET .
L 0 Q/,é\,g‘iq’/\/ _ 1769.05
6+ | A A 1756.83
[ NN o 2
10+ ! T S SNy 1712.13
A I A
5 | ol 1660.45
5t v . 1623.62
p= l 1621.34
|
4- v l 1553.25
|
4+ v 1510.24
4 1487.55
4+ 1442.90
. 1373.88
8" 1144.47
6" 680.47
4" 329.42
0+ 0.0
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74 W 0879 From ENSDF 74 Wi0g-9

180Hf(o,2ny) 1977702

Band(F): v9/2[624]
®Vv11/2[615], K*=10"

ash - 37366
T
|
3%7
|
14" 3399.6
Band(A): K*=0", g.s.
band
320
(147) 112. Band(D): K™=2", 1
a47) 31128 and(D) octupole band a3+ 3079.4
ar 2980.64  Band(E): 75/2[402]277/
2[404], K*=6" 302
_ 10* 12%) 2776.2
i 10-) 27396 (10%) 2770.8 86
534
290 283
- ") 2480.35 ars) 2493.10
) 514 2446.14 55324803
12t 237274
267 262
87) 45 2225.53 8" l 2212.93 10° 2230.80
242
661 _
) a5 199384 . i 197123
6" ¢ 181093 24
. Band(B): K"=2, 7 band ‘ 37 v 6" i 1756.83
10 v 171213 ] o v
5+ 162362 Band(C):K"=0band 5 | | 353 162134
i =
4+ 1510.24 1M
. 1442.90 y4 Y a8 1487.55
568 — 14 i
II 3+ 1331.19 i 195137388
— - 8 1289.19
I 2t 1257.37 2 Y v
izt 1221.50
8+ 1144.47 |
|
4+ 329.42
229
2+ 100.11
0" 190 0.0}
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180Hf(r,2ny)  1977Je02 (continued)

Band(J): v9/2[624]0Vv7/

2[503], K*=8~
Band(D): 79/2[514]®@75/  (127) 3104.3
2[402], K*=7—
1) 3030.1
280
299
a1y ¢ 2824.54
107) v 2731.3
260
275
107) 2564.34
9) vy 2456.02 e
Band(H): v9/2[624]2v3/
2[512], K™=6— 25 ) 2328.24
51
) 2274.2
8) ¢ 220472 208
2114.50 87) 2120.58

Band(G): v9/2[624]v1/

2[5101, K™=4- 1978.52

1960.41

1917.24

215
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Band(K): v9/2[624]®v1/
2[510], K™=5"

3) 2324.0
7 2131.4
5" 1809.85
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