USHI | 5-1 From ENSDF - Updated January 2005 3 Hf -1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date

Update M. S. Basunia 31-Jan-2005

Q(B7)=-2.08x10% 3; S(n)=6708.5 4; S(p)=6200.7 22; Q(a)=2399.3 24  2012Wa38
Note: Current evaluation has used the following Q record —2080  306708.5 46197.5 222403.4 23  2003Au03.

ITSHf Levels

Cross Reference (XREF) Flags

A 157y & decay D 170Er(gBe,4ny)

B MHf(n,y) E=th E  170Hf(d,0)
¢ "Yb(e,3ny) F 30Te(*8Ca,3ny)
E(level)t yri Tij XREF Comments
0.0 5/20) 70d 2 ABCDEF  %e=100
= —0.539 32
Q= +2.8 4

J7: J=5/2 from laser spectroscopy (1997Ji02). J™ and Nilsson orbital
assignments are supported by the following arguments: 1) same Nilsson state
as the g.s. in 173D isotone. 2) 126y [E2] from 1/27 has a hindrance
consistent with AK=2. 3) experimental g-factor is consistent with value
calculated using the Nilsson model for 5/27,5/2[512].

Ty/2: from 1949Will and 1963Ral4.

u: NMR (1986He10,1989Ral7, — sign from 1997Ji02). Other values: 0.578 33
(1986He10,1989Ral7), 0.70 10 (1976Kr11), —0.62 3 (1997]i02).

Q: Static nuclear orientation (1973Ka31,1989Ral7, + sign from 1997Ji02). Other
value: +2.6 2 from laser spectroscopy (1997Ji02).

A<r?>(PHE4H)=-0.010 11 (1997Ji02).

81.40% 6 7/20) ABCDEF  J*: 81.5y MI+E2 to 5207,

125.899 12 12~ 53.7 us 15 ABCDEF J™: J™ and Nilsson orbital assignments are based on the band’s rotational energy
spacing, which is characteristic of that in a K=1/2 band. The experimental
decoupling parameter agrees well with that expected from the Nilsson model
for 1/2[521] orbital.

Ty/2: from py(t), isomer produced by 15 Lu(p,n)!SHF and 17%Lu(p,2n) P Hf
nuclear reactions (1967C020). Other value 49 us 5, isomer produced by
photonuclear reaction (1964Br27).

185.73% 10 920 A CD F  J*: Intraband 104y MI1+E2 to 7/20).

196.409 13 3/2° ABCDEF  J™: 70.5y M1+E2 to 1/27.

207.41% 5 (724 155ns9 A CDF J%: 126y to 7/207), 207.5y (E1) to 520,

T2 from y(t) in 73Ta & decay (1964Un01).

213389 11 s5p2- A CDEF J*: 87.5 (E2) to 1/2~.

257.99% 9 (9/2*) A CDEF  J™: 50.5y M1+E2 to 7/2*.

312.34% 10 (112) ACDF J 231y (E2) to 7/2".

334.85&% 11 (112 ACDF J 77y to 9/2".

348.189 10 72" A DE  J* 162.5y MI+E2 to 9/2-, 348.5y (M1+E2) to 5/2".
375489 16 (7/27) ABCDEF  J™: 179y (E2) to 3/2".

406.09 3 9/27) A CDEF  J™: 193y (E2) to 5/2".

435.76% 11 (13/2%) A CDEF  J*: 101y (M1+E2) to (11/2%).

460.58% 11 (13/27) CD F  J™: 148y (MI+E2) to 11/2-.

474.809 13 (9/27) A E  J% 289y (M) to 9/27, 393y (ML) to 7/2".
566.26% 12 (15/2%) CD F  J™: 130y (MI+E2) to (13/2*).
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From ENSDF USHE 52

Adopted Levels, Gammas (continued)

I5Hf Levels (continued)

E(level)T ik T XREF Comments
629.19 4 11/27) A J*: 443y (M1) to 9/2™.
629.82% 13 (15/27) D F J" 169y (M1+E2) to 13/2™.
643.940 20 9/2%) A D J7: 309y (M) to (11/2F), 436y (M1) to 7/2*.
655.0€ 10 (11/27) CDF J279yto7/2".
698.4€ 11 (13/27) CD F J": 292y (E2) to 9/2™.
711.17% 12 (17/2%) CD F J™: 145y (MI+E2) to (15/2%).
732.5¢ 4 (5/2%) A D J7: 525y (M1+E2) to 7/2*.
797.43b 21 (11/2%) A J7: 361.5y (M1) to (13/2%), 540y (M1) to 9/27.
807.3¢ 4 (7/2%) A J7: 600y (M1) to 7/2%.
818.7"% 3 17/27) CD F J* 189y (M1+E2) to 15/2™.
866.84 4 (1/27) B J*: (n,y) primary.
897.11% 13 (19/2%) CD F  J™: 331y (E2) to (15/2™).
910.24 5 (3/27) B J*: (n,y) primary.
941 2 (3/27) E
965.80 4 (13/2%) EF  XREF: E(962,968).
J7: 630.9y (M1+E2) to (11/2%).
997.7 9 (1/27,3/27) B E J*: (n,y) primary.
1025.99 13 (15/27) D F J% 372y to 11/27.
1027.4% 3 (19/27) CD F J": Intraband 397y (E2) to 15/2".
1056 3 (7/27) E
1060.2 4 (5/2,7/2,9/2) A
1066 3 E
1076.17% 14 (21/2%) CD F  J*: 365 (E2) to (17/2%).
1081 2 (7/27) E
108229 15 17/27) CD F J" 384y (E2) to 13/2™.
1124.1 3 (7/2,9/2) A J7: 789y to (11/2%).
1139 2 (9/27) E
1155.970 22 (15/2%) F J% 720.2y (MI+E2) to (13/2%).
1205.81 13 (9/27) A J*: 858y (M1) to 7/27, 893y (M1) to 11/2™.
1224.88 19 (7/27) A T 745y (M1) to 9/27, 849 (E2) to 7/2".
1248.53 21 9/27) A E XREF: E(1252).
J*: 842y (M1) to 9/27, 1035y (E2) to 5/2".
1253.6" 3 (21/27) CD F J%: 227y (MI+E2) to 19/2™.
1322.9% § (23/2%) CD F J": 426y (E2) to (19/27).
1338.92 3 (17/2%) F J% 772.6y (MI+E2) To (15/2%).
1375.0 11 (1/2,3/2) B J*: (n,y) primary.
1433.41¢ 12 (19/2)* 1.10 us 8 D F J™ 614.5 El to 17/27, 722y M1 to (19/2%). Deexciting transitions are
hindered due to large AK.
Ty/2: from 170Er(°Be,4ny). Experimental population probability isomeric
ratio 3% I, theoretical 36.5% (from Be(***Pb,x) in 2002Pf01).
1455.7 5 (1/2,3/2) B J*: (n,y) primary.
1466.06 23 (7/2%) A J: 1118y (E1) to 7/2".
1468.5 4 (5/27) A JT: 1469 (M1) to 5/27.
147839 14 (19/27) CD F J": 452y to 15/27.
1497.5% 7 (23/27) CD F J": 470.5y (E2) to 19/2™.
1523.4% § (25/2%) CD F J": 447y (E2) to (21/27).
1545.61¢ 21 (21/2%) D F J% 112y to (19/2%).
1547.49 18 (21/27) CD F J" 465y to 17/27.
1584 2 E
1606.04 21 9/2%) A J7: 809y (M1) to 11/2%, 1399 (E2) to 7/2%.
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Adopted Levels, Gammas (continued)

I5Hf Levels (continued)

E(level)T yrk T XREF Comments
1635 2 E
1642.8 13 (1/2,3/2) B J*: (n,y) primary.
1646.92 25 (21/2%) D F J™: 119y dipole from (23/2%).
1658.87 24 (5/2%,7/2%) A J7: 1659 (E1) to (5/27).
1671 2 E
1735.6¢ 7 (23/2%) D J7: 190y (M1+E2) to (21/27).
1746.6 5 (5/2%,7/2%,9/2%) A E
1757.3% 3 (25/27) CD F J": 503.5y (E2) to 21/2".
1766.308 23 (23/27) 1.16 ns 11 D F J* 221y (D) to (21/2%).

Ty/2: from 170Er(9Be,4ny).
1793.34 20 (5/2%) A J7: 1793y (E1) to 5/27.
1802.8 3 (9/27) A J7: 1490.5y (E2) to 11/2™.
1818.14 21 (9/2%) A I 1174y (M1) to 9/27F, 1483y (M1) to (11/2%), 1611y (M1) to
7/2% and 1737y (E1) to 7/2".

1825.71 23 (7/2%) A 771 1618 (M) to 7/2*, 1744y (E1) to 7/2 and 1826y (E1) to 5/2".
1837.0% 13 (272%) CD F J%: 514y to (23/2%).

1887.8 4 A

1893.88 21 (9/2%) A 771 1096y (M1) to 11/2*+, 1636y (M1) to 9/2*.
1904.48 3 (25/27) DF J% 138y (MI+E2) to (23/27).

1954.1¢ 8 (25/2%) D 7 218.5y (MI+E2) to (23/2%).

2000.09 14 (2327) CDF J%: 521y to 1927

2033.3% 11 (2727) DF I 536y to (23/2°).

2047.1% 8 (292%) DF J% 523y to (25/2%).

2081.89 27 (25127) CD F J*: 534y to 21/2°.

2114.28 3 27/27) DF J%: 210y to (25/27), 348y to (23/27).

2195.7¢ 9 27/2) D 7 241.5y (MI+E2) to (25/2%), 460y to (23/2*).
2322.4% 4 (29/27) DF J%: 565y (E2) to 25/2".

2360.18 3 (29/27) DF J%: 246y to (27/2°).

24325% 16 (312%) DF I 595.5y to (27/2%).

2458.7¢ 10 (29/2%) D J% 263y (MI+E2) to (27/2*), 504.5y to (25/27).
258029 13 (27/2) DF

2627.6% 11 (31/27) D F

2634.38 3 (31/27) DF J%: 264y to (29/27), 520y to (27/27).

2639.6% 8 (332%) DF

2677.89 23 (2927) DF

2742.0¢ 11 (31/2%) D

2932.98 3 (33/27) DF % 299y to (31/27), 573y to (29/27).

2941.2% 5 (33/27) D F

3015.6" 4 (35/27) 1.21 us 15 D F T from "Er(°Be,4ny).

Experimental population probability isomeric ratio 2.5% 6, theoretical
3.8% (from Be(?*8Pb,x) in 2002Pf01).
3044.4¢ 12 (33/2%) D J7: 302y to (31/2%), 586y to (29/2%).

3101.5% 19 (35/2) F
320079 11 (31/2) F
3253886  (35/27) F
3203.6% 8 (3724 DF
33057 9 (37727) DF J%: 290y (MI+E2) to (35/2).
332589 25 (33/2) F
35938 7 (37/27) F

Continued on next page (footnotes at end of table)
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From ENSDF USHE 54

Adopted Levels, Gammas (continued)

I5Hf Levels (continued)

E(level)t ek T,  XREF Comments
3629.7% 10 (39/27) DF J*: 324y (MI+E2) to (37/2).
3725J 7 (31/27) F
3819.6! 9 (39/2%)  x7 ns F  Typ: Estimated from the intensity balance arguments in 130Te(48Ca,3ny).
3835.5% 22 (392+) F
3856.19 7 (35127) F
3951.85 9 (39/27) F
3977.9" 11 (@127) DF
4001.1% 8 (41/2%) F
40199 3 (37/27) F
415587 11 (35/27) F
415748 11 (412%) F
434490 11 (@327 F
448699 7 (3927 F
450541 11 (43)2%) F
4625.5% 24 (43/2) F
4636.2 12 (45/2%) 2.8 us F  Tjp: From 2001DrZZ. Estimated to be ~a few microseconds in 1990GjO1 based on

absence of y’s from associated rotational band in spectra gated on lower
transitions.
464537 10 (39/27) F
4727.9% 12 (45727 F
4748@ 3 41/27) F
4756.1% 13 (@45/2%) F
5123.9" 13 47127) F
517139 8 4327) F
519427 9 (43/27) F
5458& 3 A7/2*) F
5517@ 3 (45/27) F
5531.9" 14 (49/27) F
5556.1% 16 (49/2%) F
5786.0/ 9 (47/27) F
5949.0" 15 (51/27) F
6315% 3 (51/2) F
63309 4 (49/27) F
6371.7" 15 (53/27) F
6403.1% 19 (53/2%) F
644420 11 (51/27) F
6510.1 17 (53/2%) <7ns F  J": 9-quasiparticle intrinsic state.
Ty/2: From 13OTe(48Ca,3n)/).
6794.3" 16 (55/27) F
7161.17 13 (55/27) F
7181% 3 (55/2*) F
71919 4 (53/27) F
7300.1% 22 (57/2%) F
7455.2 17 (57/27) >Tns F  J": 9-quasiparticle intrinsic state.

T/2: Estimated from recoil-shadow arrangement used in experiment (recoil stopped
after ~10 ns flight time) (139Te(*3Ca,3ny) in 1990Gj01).

Continued on next page (footnotes at end of table)
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73 HE 3-5 From ENSDF 73 HE 3-5
Adopted Levels, Gammas (continued)
I5Hf Levels (continued)
E(level)t ek XREF | E(level) ek XREF | E(level) yrk XREF
7936.97 14 (59/27) F | 10621.67 18 (71/27) F | 15277.0k 24 (91)27) F
8052%& 3 (59/2+) F | 10893% 4 (712%) F | 162455525  (9527) F
8087€ 4 (57/27) F | 116295/ 19 (7527) F | 17270k 4 (99/27) F
8249.1% 24 (612 F | 11958% 4 (752%) F | 18354k 4 (103/27) F
8773.0/ 17 (63/27) F | 1268047 20  (79/27) F | 19498 4 (107/27) F
8946% 4 (63/2%) F | 126873k 20 (79/27) F | 20705% 4 (111/27) F
9246% 3 (65/2*) F | 13091% 4 (7902%) F | 21977% 4 (115/27) F
9668.3/ 17 (67/27) F | 13499.3K 20 (83/27) F | 23313k 4 (119/27) F
9890% 4 (67/2%) F | 13746.47 23 (83/27) F | 24714k 4 (123/27) F
10279% 3 (69/2+) F | 14362.3K 23 (87/27) F | 26178.4K (127/27) F

T Deduced by evaluator from a least-squares fit to the adopted gamma energies.
¥ In addition to specific arguments given with individual levels, J* assignments are based on rotational structure, y-ray decay
patterns, on the agreement between experimental and DWBA relative (d,t) cross sections and on the energy systematics of

rotational and Nilsson states in neighboring hafnium and ytterbium nuclei.
# Band(A): 5/2(512) band.
@ Band(B): 1/2(521) band.
& Band(C): 7/2(633) band.
¢ Band(D): 7/2(514) band.
b Band(E): 9/2(624) band.
¢ Band(F): 5/2(642)? band.
4 Band(G): 1/2(510)? band.
¢ Band(H): K™=(19/2") band ; 3-quasiparticle intrinsic band, 7/2[633]n coupled to 725/2[402]1®7/2[404] (1549-keV 74Hf state).
S Band(I): K"=(21/2*) band.
& Band(J): K™=(23/27) band ; 3-quasiparticle intrinsic band, 7/2[633]n coupled to 727/2[404129/2[514] (1797-keV 74HT state).
h Band(K): K™=(35/27) ; 5-quasiparticle intrinsic band; possible conf: v7/2[633]+v5/2[512]+v7/2[514]+77/2[404]+79/2[514]

(1990G;j01).

© Band(L): K"=(39/2") ; 5-quasiparticle intrinsic band; possible conf: v7/2[633]+v9/2[624]+v7/2[514]+n7/2[404]+79/2[514]

(1990G;j01).
J BAND 1.
kK BAND 2.
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https://www.nndc.bnl.gov/ensnds/175/Hf/130te_48ca_3ng.pdf
https://www.nndc.bnl.gov/ensnds/175/Hf/130te_48ca_3ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Gj01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990Gj01,B

Adopted Levels, Gammas (continued)

y('""HD)
Ei(level) ~ J7 E,f Lt B, Mult.* i
81.40 7/20) 81.39% 9 100 0.0 5120 MI1+E2 0.26
125.89 1/2- 125.9 2 100 0.0 5120 [E2]
185.73 9/20) 104.21% 14 100 13 81.40 7/20) MI1+E2 0.23
185.6% 3 213 0.0 520 (E2)
196.40  3/2° 705 1 ~100 125.89 1/2- MI+E2 0.92
115.7 20 22 81.40 7/20)
196.4 3 50 13 0.0 520
207.41 art  126.00% 6 419 81.40 720 [E1]
207.39% 5 100 6 0.0 520 (E1)
21338 5727 87.5 1 ~100 125.89 1/2~ (E2)
132.0 2 81.40 7/20)
213.4 3 <67 0.0 5120
257.99 (92 50.5 1 ~100 207.41 (7/2%)  MI1+E2 0.36
72.5% 3 5247 18573 9200
178 1 76 11 81.40 720
31234 (1127)  126.59% 14 5117 185.73 9/20)
230.81% 24 100 6 81.40 720 (E2)
334.85 (112%)  76.85% 11 1004 14 257.99 (9/2%)
127.6% 26 6% 2 207.41 (7/2%)
348.18 72 35.8 1 312.34 (11/27)
90.0 9 3.310  257.99 (9/2%)
140.9 2 19323 20741 (72%) (ED)
162.5 2 12323 18573 920 MI1+E2 0.4
266.91 4 90/ 11 81.40 7/20) (M1)
34855 100 5 0.0 520 (MI1+E2) 1.08
37548  (7)27) 16202 66 34 213.38 5/2° (E2)
179.1 3 100 16 196.40 3/2- (E2)
294.0 4 13 3 81.40 720
406.0 927) 19273 100 213.38 5/2- (E2)
43576 (132%)  100.92% 7 100 4 334.85 (112%) (MI+E2)
177.76% 8 98 10 257.99 (9/2%)
460.58  (13/27) 148.24% 8 63% 4 312.34 (1127)  (MI+E2)
274.834 4 100% 9 185.73 9720
47480  (9/27) 12662 13 6 348.18 7/2-
162.5 2 8.115 31234 (11/27)
2164 3 89 711 257.99 (9/2%)
266.9/ 4 218 20741 (72%)

Comments

7.48
1.49
3.62

0.372
13.0

0.197

0.0540
6.09

12.3

0.181

0.147
0.974
0.262
0.087
0.598
0.422

0.329
383

B(E2)(W.u.)=0.00230 8

I,: 22 in comparison to Iy of 196.4y in 74Hf(n,y).

B(ED(W.u.)=1.9x1075 5
B(E1)(W.u.)=1.00x1073 10

L,: value from doublet in 15Ta & decay.

L,: 60.5 16 in '39Te(*3Ca,3ny) deduced from I(y+ce).

I,: From 170Er(9Be,4ny).
I,: From 170Er(9Be,4ny).
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

E;(level) Jr E),T Iﬂ- Ef ’; Mult. ¥ a® Comments
47480  (927) 28894 70 8 185.73 9200 (M) 0.211
39326 100 8 81.40 7/20) (M1) 0.0925
475.0 7 9 9 0.0 520 (E2) 0.0222
566.26  (15/2%) 130.49% 6 8148 43576 (132%) (MI+E2)* 163
2314199 1004 12 334.85 (11/2%)
629.1 (11/27)  280.58 4 348.18 72~
4433 7 100 23 185.73 9200 (MD) 0.0677
629.82  (1527) 169254 11 4496 46058 (13/27) (MI+E2)*  0.72 20
317.499 10 100% 12 31234 (1127) (E2)* 0.0675
643.94  (927) 30894 4312 33485 (112%) (M) 0.177
331.16 146 31234 (11/27)
386.0 6 159 15 25799 (9/2%)  (M1) 0.0972
436.4 7 100 10 207.41 (7/2%) (M) 0.0704
655.0 1127y 27919 1009 375.48 (7/27)
698.4 (1327)  292.4@ 1009 406.0 (927) (B2 0.0863
711.17  (17/2%) 144939 7 100% 10 56626 (15/2%) (MI1+E2) 123
275.429 5 904 7 43576 (13/2%)
732.5 (5/2t)  525.04 100 207.41 (72%)  (M1+E2) 0.031 13
79743 (112%) 36145 354 435.76 (13/27) (ML) 0.116
4619 7 24 5 334.85 (112%*) (M1+E2) 0.042 18
485.6 6 154 31234 (11/27)
539.6 3 100 13 257.99 (92%) (M) 0.0408
807.3 (72%) 54958 3214 257.99 (9/2%)
599.8 4 100 19 20741 (72%)  (M1) 0.0311
818.7 (17/27)  189.1 62 629.82 (1527) (MI+E2¥ 05116  E,: From "°Er(°Be,4ny).
L,: From '7*Yb(a,3ny).
358.4 100 460.58 (13/27) E,: From '"°Er(°Be,4ny).
L,: From '74Yb(a,3ny).
866.8 (1/27) 67046 100 196.40 3/2-
866.8 6 42 0.0 5720
897.11 (19/2%)  186.18% 9 2795 71117 (172%)  (M1+E2)&
330.74% 11 1009 12 566.26 (15/2%) (E2) 0.0599
910.2 (3/27) 71387 91 18 196.40 3/2-
784.3 7 100 20 125.89 1/2-
965.8 (13/2%)  399.59 25 484 10 566.26 (15/2%)
529.94 J] 484 14 43576 (13/2%)
630.9% 10 100% 29  334.85 (11/2%)
707.8 9 257.99 (9/2%)
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

Ej(level) ” E, L7 E; . Mult.* ot ot
997.7 (1/27,3/27) 997.7 9 100 0.0 5120
1025.9  (15/27) 370.5@ 100@ 655.0 (11/27)
10274 (19/27) 208.64 13 1004 17 818.7 (17/27)
397.64 3 874 17  629.82 (15/27) (E2) 0.0357
1060.2  (5/2,7/2,9/2)  801.1 10 70 37 257.99 (9/2%)
852.3 6 100 67  207.41 (7/2%)
1076.17  (212%) 179.184 9 2643 897.11 (19/2%) (MI+E2)&
364.84% 11 1004 10 711.17 (172%) (B2 0.0452
10822 (17/27) 383.8@ 100@ 698.4 (1327) (E2)f 0.0392
1124.1 (7/2,9/2) 789.1 9 23 8 334.85 (11/2%)
866.3 4 100 10 257.99 (9/2%)
915.8 7 13 8 207.41 (7/2%)
1155.97  (15/2%) 190.24 18 1694  965.8 (13/2%)
444,89 3 419 12 71117 (17/2)
589.74 3 319 12 566.26 (15/2%)
72024 5 1009 20 435.76 (13/2%)
8214 3 1196  334.85 (11/2%)
1205.81  (9/27) 561.6 4 4611 643.94 (9/2%)
730.6 4 16 2 474.80 (9/27) (M) 0.0188
857.7 3 100 9 348.18 7/2- M) 0.0126
893.5 7 4815 31234 (1127) M) 0.0114
947.1 11 64 257.99 (9/2%)
992.44 18 7324 21338 527
998.3 4 80 9 207.41 (7/2%)  (El)
1019.5 6 135 185.73 9/20)
11245 7 4511 8140 720
1205.8 6 154 0.0 5120
1224.88  (7/27) 749.5 4 9718 47480 (9/27)  (MI) 0.0176
819.2 11 1.9 15 4060 (9/27)
849.1 4 19.724 37548 (7/2°)  (E2)
876.4 4 313 348.18 7/2- M1) 0.0119
967.0 12 83 257.99 (9/2%)
1144.1 5 45 13 81.40 720 (M1)
1225.6 4 100 75 0.0 520
1248.53  (9/27) 619.4¢ 4 <66¢ 629.1 (11/27)
774 1 5.025 474.80 (9/27)
842.7 6 16 8 406.0 (9/27)  (MD) 0.0132
8729 5 40 6 37548 (7/27)  (MI+E2) 0.89 74
900.2 4 8510  348.18 7/2” M1) 0.0112
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

E;(level) Jr E),T I, Ef ’; Mult.F a® Comments
1248.53  (9/27) 990.5¢ 5 <70€ 257.99 (9/2%)
1035.4 4 100 15 213.38 5/2- (E2)
1061.9 11 <30 185.73 9/20)
1249.0 13 75 25 0.0 520
1253.6 (21/27) 226.3% 4 82 4 1027.4 (19/27)  (MI+E2* 030 11 L,: From '"°Er(°Be,4ny).
434.88% 18 100 4 818.7 (1727) (B2 0.0279  1,: From '"°Er(°Be,4ny).
13229  (23/2%) 246.8@ 26@ 4 1076.17 (212*) (MI1+E2)
4257@ 1009 4 897.11 (192%) (E2) 0.0295
13389 (172 182.94 3 234 13 1155.97 (15/2%)
373.14 4 20% 6 965.8  (13/2%)
441.9% 8 759 16 897.11 (19/2%)
627.7% 16 359 14 711.17 (17/2%)
772.6% 7 100% 23 566.26 (15/2%)
1375.0  (1/2,3/2) 1375.0 11 100 0.0 520
1433.41  (19/2)* 357.40% 20 119 1 1076.17 (21/2%)
536.42¢ 19 13¢ 1 897.11 (19/2%)
614.8% 3 4110 8187 (172°) EI* B(E1)(W.u.)=1.3x10710 4
L,: from 170Er(9Be,4ny).
722.23% 3 1004 4 711.17 (172  Mi1* 0.0194  BMI1)(W.u.)=2.0x10"8 6
867.16% 8 394 4 566.26 (152%) E2* B(E2)(W.u.)=2.5x107¢ 7
14557 (1/2,3/2) 588.99 62 13 866.8 (1/27)
13742 8 <90 81.40 720
1455.7 8 100 20 0.0 520
1466.06  (7/2%) 259.8 4 65 15 1205.81 (9/27)
990.5¢ 5 <70¢ 474.80 (9/27)
1091.3 9 235 375.48 (7/27)
11184 5 100 25 348.18 7/2- (E1)
1208.5 7 70 15 257.99 (9/2%)
1259.2 8 60 15 207.41 (7/2%)
1386 1 155 81.40 720
1465.6 13 25 15 0.0 520
1468.5  (5/27) 1120.3 15 <54 348.18 7/2-
1210.6 5 100 20 257.99 (9/2%)
1261.1 10 3313 207.41 (7/2%)
1468.3 7 93 27 0.0 5120 (M1)
14783 (192°) 45199 1009 1025.9 (15/27)
14975  (23/2) 243.7@ 149 3 12536 (212
470.3@ 1009 5 10274 (1927) (E)H 0.0227
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

Ej(level) ” E,f I, E; " Mult.* 5 ot Comments
1523.4 (2524 4473@ 1009 1076.17 (21/2%) (E2)* 0.0259
1545.61  (21)2%) 112.214 20 1004 143341 (19/2)*
15474 (21/27) 465.2@ 100@ 1082.2  (17/27)
1606.04  (9/2%) 400.8 13 1.7 17 1205.81 (9/27)
5452 5 8.9 19 1060.2  (5/2,7/2,9/2)
808.6 4 9 6 797.43 (11/2%) M1) 0.0146
962.1 4 100 14 643.94 (9/2%)
1271.1 5 4271 334.85 (11/2%)
12933 6 314 312.34 (11/27)
1348.9 10 19 8 257.99 (9/2%)
1399.2 6 219 17 207.41 (7/2%) (E2)
1419.0 10 73 185.73 9/20)
1525.9 7 94 81.40 7,20
1642.8  (1/2,3/2) 1446.0 15 44 196.40 3/2~
1644.0 25 100 0.0 5120
1646.92  (21/2%) 101.34 3 1004 11 1545.61 (21/2%)
213.59 3 96% 10 143341 (19/2)*
1658.87  (5/2%,7/2%) 9252 7 114 7325 (5/2%)
1282.8 9 19 7 375.48 (7/27)
14466 7 <30/ 21338 5/2-
14516 5 34 8 207.41 (7/2%)
1462.0 6 277 196.40 3/2-
1577.0 9 135 81.40 7/20)
1659.2 4 100 71 0.0 572 (ED)
1735.6  (23/2%) 189.99@  100@@ ;7 54561 (21/2%) (MI+E2)  +0.25 +7-13  0.649
302.24@ <38@ 1433.41 (19/2)*
1746.6  (5/2+,7/2%,92*)  280.5 4 100 1466.06 (7/2%) (MI1+E2) 0.16 7
17573  (25/2) 503.704 15 1004 20 1253.6  (21/27) (E2) 0.0192
1766.30  (23/27) 119.4% 4 144 | 1646.92 (21/2%) y* L: 25 4 in '"°Er(°Be,4ny).
220.704 13 1009 3 1545.61 (21/2%) (D)
1793.34  (5/2%) 1446.61 7 <7f 348.18 7/2"
1586.0 4 355 207.41 (7/2%)
1711.8 4 253 81.40 7/20)
1793.1 3 100 712 0.0 5/2C) (ED)
1802.8  (9/27) 1490.1 5 69 10 312.34 (11/27) (E2)
1616 1 ~31 185.73 920
1721.8 4 100 14 81.40 7/20)
1818.14  (9/2%) 1021.6 8 <44 797.43 (11/2%)
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

Ei(level) ~ J7 E,f L7 E; " Mult.* 5 ot Comments
1818.14  (9/2%)  1087.7 11 139 7325 (5/2)
1174.0 7 24 10 643.94 (9/2%) (M1)
1483.0 4 376 334.85 (112%)  (M1)
1506.1 13 52 13 31234 (11/27)
1560.3¢ 6 <44¢ 257.99 (9/2%)
16113 6 29 7 207.41 (7/2%) (M1)
16314 6 39 22 185.73 9/20)
1736.7 4 100 13 81.40 7/20) (E1)
182571 (7)2%) 619.4¢ 4 <42¢ 1205.81 (9/27)
701.0 7 159 11241  (7/2.9/2)
16182 6 97 12 207.41 (7/2%) (M1)
1744.8 5 100 12 81.40 7/20) (E1)
1826.1 4 91 15 0.0 520 (E1)
18370  (272%) 51419 100@ 13229 (23/2%)
1887.8 1680.2 5 63 16 207.41 (7/2%)
1887.9 4 100 18 0.0 520
1893.88  (9/2*)  1095.7 11 13 3 797.43 (112%)  (Ml)
12498 5 100 25 643.94 (9/2%)
1560.3¢ 6 <18¢ 334.85 (11/2%)
1581.2 8 <12 312.34 (11/27)
1636.0 4 70 10 257.99 (9/2%) (M1)
1686.4 4 4.8 25 207.41 (7/2%)
1707.7 12 205 185.73 9/20)
1811.8 6 16 4 81.40 7/20)
19044  (2527)  138.12% 17 100 176630 (23/27)  (M1+E2) 133
1954.1  (252%)  218.69 1009 6 1735.6  (23/2%)  (MI+E2) +0.36" 6 0.426
408.6@ <64@ 1545.61 (21/2%)
2000.0  (23/27) 5213 100 1478.3  (19/27) E,: Average of '7*Yb(a,3ny) and '7°Er(°Be,4ny).
20333 (727) 53579 100@ 1497.5  (23/27)
2047.1 @92t s5237% 100 15234 (252%) (EQ)&
2081.8 (25/27) 5344 100 1547.4  (21/27) E,: Average of 74Yb(e,3ny) and '"°Er(°Be,4ny).
21142 (27/27)  209.74% 14 100¢ 3 1904.4  (25/27)
347.86% 19 6% 1 1766.30 (23/27)
21957 (72%) 24179 1009 712 19541 (252%)  (MI+E2) +0.39% +70-8 0319
460.09 <23@ 1735.6  (23/2%)
23224 (29/27)  565.19 3 1004 17573 (25727) (E2) 0.0145
2360.1  (29/27)  245.89% [4  100.0¢ 21 21142 (27/2°)
455.64% 14 14798 19044 (25/27)
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Adopted Levels, Gammas (continued)

7(175 Hf) (continued)

Ei(level) ~ J7 B, I B, Mult.* 5 ot Comments
24325 (31)2%) 595.5@ 1009 1837.0 (27/2%)
24587 (29/2%) 2632@ 1009 6 21957 (272%) (MI+E2)  +0.30% +171-8  0.260
504.6@ 319 10 1954.1 (25/2%)
25802 (27/27) 579.89 1009 2000.0 (23/27)
2627.6  (31/27) 594.24% 17 1004 33 2033.3 (27/27)
26343 (31/27) 274229 16 100.04 19 2360.1 (29/27)
312.04 22 0.843 23224 (29/27)
520.114 3 31.64 12 21142 (27/27)
600.74 17 0.842  2033.3 (27/27)
2639.6  (332%) 592.5% 1 100 2047.1 (292%) (E2)&
2677.8  (29/27) 596.0 100 2081.8 (25/27) E,: From "°Er(°Be.4ny).
27420 (31)2%) 2833@ 299 3 24587 (29/2%) (MI1+E2)* 0.16 6
546.1@ <100@ 2195.7 (27/2%)
20329  (33/27) 298584 16  100% 3 2634.3 (31/27)
572.84 3 394 | 2360.1 (29/27)
610.6% 15 0.842 23224 (29/27)
20412 (33/27) 618.84 4 1004 45 23224 (29/27)
3015.6  (3527) 74598 03%2  2941.2 (33/27)
82.74 4 584 3 2932.9 (33/27)
381.3% 4 100¢ 6 2634.3 (31/27)
3044.4 (33/2%) 30224 2742.0 (31/2%) E,: From '"9Er(°Be 4ny).
585.9 2458.7 (29/2%) E,: From '"°Er(°Be,4ny).
31015 (3572%)  669% 100 2432.5 (31/2%)
32007 (31/27)  620% 100 2580.2 (27/27)
32538 (3527) 321% 2932.9 (33/27)
620& 2634.3 (31/27)
3293.6  (37/2%) 654.0% 1 100 2639.6 (332%) (E2)¥
3305.7  (37/27) 290.19 100@ 3015.6 (35227) (MI+E2)* 0.156
33258 (3327) 648% 100 2677.8 (29/27)
3593.8  (37/27) 340% 3253.8 (35/27)
661 2932.9 (33/27)
36297 (39/27) 324.09 1009 7 33057 (3727) (MI+E2) 0.115
613.698 <39@ 3015.6 (35/27)
3819.6  (39/2%) 190% 3629.7 (39/27)
514% 3305.7 (37/27)
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Adopted Levels, Gammas (continued)

y('PHf) (continued)

Ei(level) ~ J7 E, Lt Ef ¥ Mult Comments
3819.6  (39/27)  804& 3015.6 (35/27)
38355 (392%)  734& 100 3101.5 (35/2%)
3856.1  (3527)  603% 3253.8 (35/27)
655%& 3200.7 (31/27)
923& 2932.9 (33/27)
3951.8  (39/27)  358%& 3593.8 (37/27)
698& 3253.8 (35/27)
3977.9 @127y 34834 3629.7 (39/27) E,: From '"°Er(°Be,4ny).
672%& 3305.7 (37/27)
4001.1 (@129 707.4%2 100 32936 (372%) (E2¥
4019 3727 693% 100 3325.8 (33/27)
41558 (3527)  431%7 100 3725 (3127) (E2¥
41574 @12 338& 100 3819.6 (39/2%)
43449 @327y 367& 3977.9 (41/27)
715% 3629.7 (39/27)
44869  (3927)  630.8% 7 3856.1 (35127) (E2)¥
893& 3593.8 (37/27)
1193.6% 7 3293.6 (372%) (ED&
4505.4  (@432%)  348% 4157.4 (412%)
686& 3819.6 (39/2%)
46255  @32%)  790% 100 3835.5 (392%)
46362 @4spt)  131% 4505.4 (43/2%)
291& 4344.9 (43/27)
479% 4157.4 (412%)
46453 (3927)  489.5% 5 100 4157.4 @4127) (B
47279  (@4527)  383& 4344.9 (43/27)
750% 3977.9 (41/27)
4748 @127y 729% 100 4019  (3727)
4756.1  (@452%)  755& 100 4001.1 (41/2%)
5123.9  @727)  396% 4727.9 (45/27)
779%& 43449 (43/27)
51713 @327)  6847% 7 1003 44869 (39/27) (E2)%  I,: From (“Ca3ny).
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Adopted Levels, Gammas (continued)

y('PHf) (continued)

Ei(level) ~ J7 E, I Ef ¥ Mult Comments
51713 (4327)  1169.9% 7 361 4001.1 (41/2) (ED&  L: From (4Ca3ny).
51942 (4327)  5489% 4 203 46453 (39/27) (E2¥ L, From (“Ca3ny).
707.3% 7 1003 44869 (39/27) (E2¥  L,: From (“Ca3ny).
5458 @t 833& 4625.5 (43/2%)
5517 @527 769% 4748 (41)27)
5531.9  (49/27)  408% 5123.9 (47/27)
804& 47279 (45/27)
5556.1  (49/2%)  800% 100 4756.1 (45/2%)
57860  (4727)  591.8%4 303 51942 (43/27) (E2¥ L, From (“Ca3ny).
6148% 7 1003 51713 (43/2) (E2¥  L,: From (48Ca3ny).
5949.0  (5127)  417% 5531.9 (49/27)
g25& 5123.9 (47/27)
6315 120 857& 100 5458 (47/2%)
6330 @92y s13% 100 5517 (45/27)
63717 (53/27)  423%& 5949.0 (51/27)
840% 5531.9 (49/27)
6403.1  (532%)  847& 100 5556.1 (49/2*)
64442 (5127)  658.1%5 100 5786.0 4727) (ED&
6510.1  (532%) s561% 5949.0 (51/27)
67943  (5527)  423% 6371.7 (53/27)
84s5& 5949.0 (51/27)
71611 (552°)  7169% 8 100 64442 (5127) (E&
7181 (55/27)  866& 100 6315 (512%)
7191 5327)  861& 100 6330 (49/27)
73001 (572%)  897% 100 6403.1 (53/2%)
74552 (5727)  661% 6794.3 (55/27)
945& 6510.1 (53/2%)
79369  (5927) 775.8%4 100  7161.1 (5527) (ED&
8052 592ty s11& 100 7181  (55/2%)
8087 5727 896& 100 7191 (53/2°)
8249.1  (61/27)  949% 100 7300.1 (57/2%)
8773.0  (6327) 836.1%9 100 79369 (5927) (E2)¥
8946 ©327)  89a& 100 8052  (59/2%)
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Adopted

Levels, Gammas (continued)

7(175 Hf) (continued)

Ej(level) ” E, I, E; i Mult.* Comments

9246  (652%)  997% 100 8249.1 (61/2+)

9668.3  (67/27)  8953% 5 100 8773.0 (6327) (E)¥

9890  (67/2%) o4& 100 8946 (63/2%)

10279 (692%)  1033% 100 9246  (65/2%)

106216 (7127)  9533%6 100 9668.3 (67/27)  (ED¥

10893 (712%)  1003% 100 9890  (67/2%)

11629.5  (7527)  1007.9% 4 100 10621.6 (7127) (E)&

11958 (752%)  1065% 100 10893 (71/2*)

12680.4  (79/27)  1050.8% 9 100 116295 (7527) (E&

12687.3  (7927)  1057.9%6 100 116295 (7527) (E)&

13091 (792%)  1133% 100 11958 (75/2*)

134993 (8327)  812.1% 7 9074 126873 (79227) (E2¥  1,: From (48Ca,3ny).
818.8% 9 10079 126804 (7927) (E2)% I,: From (*8Ca,3ny).

13746.4  (83/27)  1066% 100 12680.4 (79/27)

143623 (8727)  863% 100 13499.3 (83/27)

15277.0  (9127)  914.6%6 100 143623 (8727) (E&

162455 (9527)  968.5%9 100 15277.0 (9127) (E)&

17270 (99/27)  1024.7% 21 100 162455 (9527) (E2)&

18354 (103/27) 1083.7% 9 100 17270 (9927)  (E&

19498 (107/27) 1144& 100 18354 (10327) (E&

20705 (11127) 1207% 100 19498 (10727) (E)&

21977 (11527) 1272% 100 20705 (11127) (ED&

23313 (11927)  1336% 100 21977 (11527 (ED¥

24714 (123/27)  1401% 100 23313 (11927) (ED&

261784 (127/27)  1466%8 100 24714 (123/27)

T From Ta & decay, except as noted.

¥ From
# From
@ From
& From
4 From
b From

175Ta & decay, except as noted.
170Er(gBe,4ny). D+Q assigned from y(6).
IT0Er(°Be,4ny).

130Te(48Ca,3ny).
130Te(48Ca,3ny), Iy deduced from I(y+ce).

74Hf(n,y).

L
SLT

s1-9%H

AdSNH wolq

L
SLT

s1-%H



91

Adopted Levels, Gammas (continued)

y(”st) (continued)

¢ 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.

4 Multiply placed.

¢ Multiply placed with undivided intensity.

f Multiply placed with intensity suitably divided.

& Placement of transition in the level scheme is uncertain.

L
SLT

91-15H

AdSNH wolq

L
SLT

91-NH


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

175 175
25 HE g5-17 From ENSDF 7 Hfj3-17
Adopted Levels, Gammas Legend
Level Scheme
Intensities: Relative photon branching from each level
,,,,,, » Y Decay (Uncertain)
$
G
(127/27) > . 261784
by
9
(123/27) v > < 24714
&
5
(119/27) ~ 23313
>
&
&
(115/27) ~ S 21977
S
&
N
(111/27) ~ S 20705
437
A
W
¥ Q>
(107/27) < $ 19498
9
o
g s
(103/27) S ‘3; 18354
;\}x
g o8
(99/27) S N 17270
&
“
_ & $
(95/27) o o~ 16245.5
N4
o
&
(91/27) S < 15277.0
N S o
> s ¥ S
87/2°) s 0§ P s 14362.3
& ST
(832°) S &g §& 3 13746.4
— XX T &)
(8312°) F_o0 ¥ 13499.3
7972%) l DS s 13091
- S
(79/27) ST 12687.3
(79727) © ;‘O 12680.4
n S 2
(75/2%) =8 s 11958
(75/27) S o 11629.5
L)
ainh S M; s s 10893
7 1/2;) &—&,*7 o 10621.6
(69/2+) S 10279
(67727 ﬁfqg; S 9890
(67/27) S S — 9668.3
+ N—S—g"
(65127) Sy O 9246
gg*; TS T 8946
)
659 i 251
(59/2%) 8052
(5972°) 7936.9
(57127) 7300.1
5/2(-) 0.0, 7042
175
75 Hf 3
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17725Hf103- 18 From ENSDF 17725Hf1 03718

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

S
g 3 S
(57127) < o N 8087
(59127) © & 8052
&
(59127) o 7936.9
) N
(5727) F 8 74552 >7ns
s S
N
(5724 < \SQ S o 7300.1
(A &
(53127) S 7191
(5525 c 8 7181
(5527) 7161.1
)
(55/27) & W 6794.3
N
. g
(53/2%) $ @o;? $ 6510.1  <7ns
(51727) 6444.2
(5312%) S g 6403.1
(53/27) E N 6371.7
@972) % 6330
(51727) 6315
L D
(51/27) ) v ) & ¥ \“i S 5949.0
@727) 5786.0
(49/2) 5556.1
(49727) 5531.9
(@5127) 5517
@727 5458
43/27) 51942
@3027) 5171.3
@727 5123.9
5/2() 0.0, 7042
175
75 Hf 3
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175 175
7 Hf 03-19 From ENSDF 7 Hf3-19
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
492%) 5556.1
(49127) 3 5531.9
@52°) - 5517
472%) < 5458
(43/27) 5194.2
(4312°) 5171.3
“7127) 5123.9
s
5 $

(45/2%) iy & 4756.1
@12°) 4748
452"

o oS 16153
@5727) 4636.2 2.8 us

T S
@372 e g 46255
© ©
@327 €F e @3’ 4505.4
(39/27) ° 4486.9
S
@327) N 43449
412%) 4157.4
(35/27) 4155.8
(37/27) 4019
412" 4001.1
@12°) 3977.9
(39/27) 3951.8
(3512) 3856.1
(39/27) 3835.5
(39/27) 3819.6  ~7ns
(31/27) 3725
(39/27) 3629.7
(37/27) 3593.8
(33127) 3325.8
(3712) 3305.7
(37/2%) 3293.6
(3512) 3253.8
5/2(-) 0.0 7042
175
73 Hf 3
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17725Hf 103-20 From ENSDF 17725 Hf,5-20

Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level

,,,,,, » Y Decay (Uncertain)

pos S
(3527) FEE 3856.1
(39/27) SIS S 3835.5
(3927) = 3819.6  ~7ns
K
S
S
o
oY
(3912°) S o 3629.7
(372) Lo 3593.8
|
|
I N
Q)
| RN
$&S
I N
| é}?\ \¥ é‘?
(3327) w S 3325.8
(37/2°) ; & 3305.7
&%) x Fo—$ 3293.6
(352°) : S 3253.8
(31/27) , © o 3200.7
|
(35/2%) ! t@\ S
| S 3101.5
i S S <
(33/21) [ I PSS 3044.4
3512) ¥ AN @,%\ 3015.6  1.21 us 15
o %
(33/27) i S oS 2941.2
— -y
(332°) 9 2932.9
>
o
b\'og\t»'} S ,(87 ©
3124 TV JTavs 2742.0
(29/2°) AP VARNESENGY 2677.8
ce TSR :
(3327) & G- S 2639.6
(31/2°) - 2634.3
(31/27) £ 2627.6
(27/27) > 2580.2
b Vv N
© O .
(9121 ok @“: >$ S 2458.7
(31/27) I 24325
@9/2) LS 2360.1
(29/27) © 2322.4
(272 2195.7
27127) 2114.2
(2512°) 2081.8
(29/2F) 2047.1
272) 2033.3
(232°) 2000.0
(25127) 1954.1
(25127) 1904.4
(27/2F) 1837.0
(25127) 1757.3
5200 00, 7042
175
75 Hf o3

20



175 175 )
25 HE | 5-21 From ENSDF 73 Hf g3-21
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
:§
Q}'V
SO0 .
@12 ® ¥ s S 2195.7
SsoS3 s
@) TS oS s
(25/27) Y.y NS — & - N 2081.8
(29/27) E—0— 7@\*§ \Q A < 2047.1
(2712°) ST T Ty S S o 7\17\%7@,% — 2033.3
2327) w 7,9);,:007 5N S A gf o (,?7 A N QQ*&\ 2000.0
2527 TR ST E S e ey IS S — 1954.1
25127) &N S e \ 1904.4
9127) STHRES Y N\ 1893.88

1887.8
1837.0

@725 /
(712%)

1825.71
(23127) / 1766.30  1.16ns 11
(23/27) 1735.6
(127) 1547.4
(212%) 1545.61
(2527) 1523.4
(23127) 1497.5
(19/27) 1478.3
(2312%) 1322.9
927) 1205.81
(7/2,9/2) 1124.1
(11/2%) 797.43
9/27) 643.94
(11/2%) 334.85
1127) 312.34
92" 257.99
(2+) v 20741 1.55ns 9
9/2() 185.73
7/20) 81.40
5/2() 0.0, 7042

175
72 Hf103
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175 175
75 HE g3-22 From ENSDF 75 HE 322
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
S 5
N V& ) V
Q) SRS DD »
CIIPL TSI DS \@’“\&/ N & o

(o) o N

Ot FEEEEFLEFY 273 €060 Sy & o 1818.14
_ QLS F— - 2- - o— Q-3 S :
912°) TN RIEY o @@ N 1802.8
G2 DRSS SN S 1793.34
3/27) S—o—FF—¢ 176630 1.16ns /1
(25/2°) SOOI & 1757.3
(5127 727 92%) LS & DA LS ——— 1746.6
v

(23/27) SR EF o P T s 1735.6
(521712 NENNSNNY 28 oo 1658.87
(212%) v EE 1646.92
(172,312) S 1642.8
@21/2%) 1545.61
(712%) 1466.06
(19/2)* 143341 1.10 us 8
(21/27) 1253.6
(112%) 797.43
(5121) 7325
2+ 643.94
ar2-) 375.48
72 v 348.18
(11/2%) 334.85
(11/2°) 312.34
912 257.99
5/2- 213.38
(7/2%) 20741 1.55ns9
3/2- 196.40
9125 185.73
720 81.40
5/2(-) 3 0.0, 7042

175
72 Hf103
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17725Hf 103723 From ENSDF 17725 Hf,5-23

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

V) X
N QY
s o~ ¥ 2o 5 v e § o2 o
) N v S ) N
R - S P S S A
o) N O O R ﬂSQ SERESEN 1606.04
" ~ (M) S
@12) ¥ v 8 . 1547.4
(21/21) I o Q?\ A— 1545.61
@5/27) S 9 1523.4
(23;; ) 9 1497.5
(19/27) 1478.3
(19/2)*" 143341 1.10us 8
(21/27) 1253.6
927) 1205.81
(17/27) 1082.2
2127 1076.17
(5/2,712,92) 1060.2
(1972°7) 1027.4
(1512°) 1025.9
a12h v 797.43
912) 643.94
(11/2%) 334.85
(11/27) 31234
912 257.99
12" 20741 1.55ns9
9/2(-) 185.73
7/205) 81.40
5/20) 00, 70d2
175
73 Hf g3
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175 175
25 HE 124 From ENSDF 75 HE o524
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
5‘\: N
Q) S
Se8 N
maen B, 8RS, o5 s
g(\‘?\(\?\{\? AR ) o S ey @\\@'\'
(627) SN O RSSSS S Sl S5 0 1468.5
T NININININTINTOR N TN o T oy RN

(7/2%) FEF ST M F 1466.06

(1/2,32) SR R P8 v 1455.7
i 0

(1972) S S 143341 1.10 us 8
— £ S50 58 o —
(112,3/2) YV oenaxe 9 o N 1375.0

N TN o TN

(17/2%) e @v“%f'ﬂ?w‘j ‘3?$:w§°e«—°g?§?\b—cer—%— -N—n 1338.9

2327) 50 DYSEFS -9 —o— 1329
o ™ AN Q
B S ST v9N 5y s§% F@oF

@1127) MRASISESISENE A NS AN 1253.6

5 A AN SIS 124853
( SUANEESIEARS SN =
(ar2°) 1224.88
927) 1205.81
(15/2%) v 1155.97
(21/2%) 1076.17
(19/27) 1027.4
(13/2%) 965.8
(19/2) 897.11
127) 866.8
(17/27) 818.7
(17/2%) 711.17
(11/27) 629.1
(15/21) v v 566.26
9127) 474.80
927) 406.0
(2°) 375.48
7/2- 348.18
92%) 257.99
52— 213.38
27) 20741 1.55ns9
9/202) 185.73
7/2(2) 81.40
5/2(=) 0.0 70d 2

175
75 Hf o3
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175 175
75 HE | 13725 From ENSDF 75 HE 9325
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
s IS
“ J ™
%@(: %Ql@\ g'\“b Si STy
EIOSEISEINON
©27) NN TSNS Sas e 1205.81
n\ié\! 0\,} ‘;c Qf\] ) QQ ) S :?
(15/2%) SEEFIL h;g;\“'f ~ §§' 1155.97
PP S
(7/2,9/2) DGR %@ RS R 1124.1
e NN
(17/27) TR o &S 1082.2
2125 AN 1076.17
(512,712.9/2) R 1060.2
(1972°) oA Ny 10274
(1527) ENRA & 1025.9
(172~ 32) N S 997.7
N 0% N
(13/27%) Sa_ S 965.8
SORE :
NSNS o
- SN o
(3127) SV SE o N o . 910.2
(19/27) ex IS O 897.11
O IN) N N} D S~—
12°) & ST SR 866.8
I VRGOS -
~ S %y SoIT
(17/27) TS Seay 818.7
T DEEL 807.3
(1125 797.43
(17/2%) 71117
(1312°) 698.4
(11/27) 655.0
927 643.94
(1512°) 629.82
(15/2%) 566.26
27) 474.80
(1312) 460.58
(1312%) 435.76
22— 348.18
(11727 334.85
(11/2°) 312.34
912%) 257.99
52~ 213.38
ah 207.41 1.55ns 9
32~ 196.40
9,25 185.73
1/2- 12589 537 us 15
720 81.40
5/2(-) 0.0, 70d2
175
73 Hf 3
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175 175
75 HE 4326 From ENSDF 75 HE 3-26
Adopted Levels, Gammas
Level Scheme (continued) Legend
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
,,,,,, » Y Decay (Uncertain)
N
\*ﬁ? S
3
NS
g s
(5121) I 7325
P9
(17/2%) NP o > 711.17
(13727) v _SY P e 698.4
NSRS
s SIIS o8 S
_ XS S
(112°) MG FOISEN SIS 655.0
92%) N S 643.94
(15/27) - < 629.82
ai1/27) { & 629.1
! >
| ,\;&y
(15/2%) LN 566.26
|
|
|
S S
: ,\3‘0\\\\;\@ g
! FITTR00 & N
! SI22x0e $F 5
o) | FITSESEY & F & 474.80
= 7 NS
(1312°) ‘ RN 460.58
N-Q—S
! &S &
(13/2%) | Y ¢ . 435.76
| N S o
_ | S '\\\ S §
©r°) | Y 2@9 e n 406.0
| vQ'O? '\/Q' \5‘0\3‘ ;V\S)
an) ! I SEFE 37548
w SR S
w FEOSSE &0 2
72 v TN 0L P 348.18
(11/27) S8 334.85
IS
(12 v N 312,34
0\
IS
o LD
o) TS 257.99
52~ 213.38
(2" 20741  1.55ns9
3/2- 196.40
9120 185.73
720 81.40
5/2(-) 0.0, 70d2
175
73 Hf o3
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SHE 5-27 From ENSDF

175
75 HE

103~

27

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided

$
S Q
P > S
[ NI RS
A o Q)
v o INAIEN '~ Y
Nl /\b-’ N S & N Qf\, 3
s IS ré\;s?fguﬁfff ¢ 213.38
(725 S ,@;@978"\/7 S 207.41
e oS 196.40
9/20) 2 & s
. v 3 125.89
712 l 81.40
5() 4 8.0
175
73 Hf 103

1.55ns 9

537 us 15

70d 2
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175
15 HE

103°

28

From ENSDF

175
75 HE

103~

28

Adopted Levels, Gammas

Band(A): 5/2(512) band

(3327) 2941.2

(31/27) o190 2627.6

@) |, 23224

@1727) ks 20333

@s52) Lo 1757.3

@32) sba. 14975
244

ez Lo l 1253.6
226

19/2°) l 45, 1027.4
2L9

A727) 4o i 818.7
1‘89

asz) 4 | 155, 629.82
169

a32°) o)y 46058
148

M127) § | s 31234
e

920 a4 185.73
|
104

7/2) 186 81.40

5/20) § 0.0

75
73 Hf 03

28



175
15 HE

103'29

From ENSDF

175
72 Hfl 03_29

Band(B): 1/2(521) band

(57/27) 8087
896
(53/27) i 7191
8‘61
(49/27) i 6330
813
@s2) l 5517
(43/27) ‘ 5171.3
769
41/27) 685 4748
(39/27) 4486.9
729 M
37/27) 631 4019
(3527) 3856.1
(33/27) 693 3325.8
(3127) 3200.7
29727) 2677.8
(27/27) 648 o 2580.2
@520\ /20818
(23/27) b6 2000.0
21727) 580/ 1547.4
(17727)) 1082.2
(15/27) 1025.9
(13/2*)\\ 65 | | 6984
azoj 4=2‘ 655.0
o) = 406.0
an-) 319/ 375.48
52~ 292 L 213.38

279
32~ 196.40
127 5 —ss 135.89

Adopted Levels, Gammas (continued)

Band(C): 7/2(633) band

Band(E): 9/2(624) band

17/2%) 1338.9
(15727) 1135.97
(13/27) 65.8
11727) 797.43
9/2%) 643.94

(79/2") 13091
1133
(75/2%) 11958
1065
(71/2%) 10893
(69/27) 1003 10279
(67/27) ‘ 9890
1033
(65/2%) 944 9246
(63/27) 8946
997
894
(61/27) 8249.1
(59/27) 8052
949
71
(57/2%) 7300.1
(55127) 7181
366 897
(53/2%) 6403.1
(51727) 6315
857 847
(49/2%) 5556.1
@7/2%) 5458
833 800
(45/2%) 4756.1
d3/2%) 4625.5
755
@41/2%) 790 4001.1
(39/27) 3835.5
(37/2%) 734 3293.6
(35127) 31015
@327 51 _2639.6
[$1250) [ 24325
669
(29/2%) [ 2047.1
(27727) 592 1837.0
@527)\  so6 | | 15234
(23/27) | [ 13229
@n’) 2407617
arznH\— 897.11
a2\ T 47 71L17 Band(D): 7/2(514) band
(15/23%4 6 Y‘ 566.26
132\ 3543576 (172) 629.1
127\ 145§,/ 334.85 027 474.80
(75) sl 25199 72~ 3333818
7 20741 ¥
175
75 Hf 3

Band(F): 5/2(642)? band

(7/2%) 807.3
GRTN___/ TRs

29



175
72 l_If103_30

From ENSDF

175
72 Hf103_30

Adopted Levels, Gammas (continued)

Band(H): K*=(19/2") band ;
3-quasiparticle intrinsic band,
7/2[633]n coupled to
725/2[402]27/2[404] (1549-keV

I74Hf state)

(33/27%)

3044.4

31/2%)

2742.0

(29/27%)

283 l
546 ‘

2458.7

27/2%)

2195.7

(25121) ‘

1954.1

(23/27)

1735.6

1545.61

\
242

[
219

x
@12%) 395 '§°
19/2)* 112

1433.41

Band(G): 1/2(510)? band

(3127) 910.2
12— $66.8

Band(I): K"=(21/2")
band

(21/2%) 1646.92

175
72 Hf103

Band(K): K"=(35/27) ;
5-quasiparticle intrinsic band;
possible conf: v7/2[633]+Vv5/2[

5121+v7/2[514]+77/2[404]+79/2[
514] (1990Gjo01)

(5527) 6794.3
423
53/2"
(5327) oys_ 63717
423
51/2-
G2 , 59490
417
“@912) l g 55319
4772
@)
45/27)
Band(J): K*=(23/27) band ;
3-quasiparticle intrinsic band, 383
7/2[633]n coupled to 43/27) o 4344.9
727/2[404]29/2[514] (1797-keV
174Hf state)
367
@) sty @120 4 | s
358 B 348
372°) g 35938 ) o ! Y 36297
324 |
340
. 37/27) l s 33057
@s2) o { 3253.8 614
‘ 290 ‘
(35/2°) Y 30156
2932.9 v
@Guz) g 26343
274 ‘
(29/27) ¥ b 2360.1
N
B ‘ 246
@12 o) 21142
I
_ 210
(25/2°) i v 343 19044
T

@32°) 13 L 1766.30
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175 175
75 Hf103-3 1 From ENSDF 72 Hf103'3 1

Adopted Levels, Gammas (continued)

Band(L): K™=(39/2") ;
S-quasiparticle
intrinsic band; possible
conf: v7/2[633]+Vv9/2[
6241+v7/2[514]+77/2[
4041+79/2[514]
(1990Gj01)

(43/2%) 4505.4

(41/2%) 686 4157.4

(39/21) 3819.6

175
72 Hf103
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