17729 Hf, -1 From ENSDF - Evaluated November 2008 17729 Hf ;-1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation Coral M. Baglin NDS 110,265 (2009) 15-Nov-2008

Q(B7)=-105.6 4; S(n)=6098.99 8; S(p)=7414.5 21; Q(@)=1806.3 15  2012Wa38
Note: Current evaluation has used the following Q record —105.6 4 6098.99 87417.9 201803.8 15 2003Au03.
For hfs and/or isotope shift measurements, see 1994An14, 1994Ji07, 19947104, 1995Ji15, 1996Zh35, 1997Zh36, 1999Lell.

I79Hf Levels

Levels from (y,y’), (e,e’) with E<2310 have been omitted from XREF because their AE is large compared with the energy
spacing of many low-lying levels.

Cross Reference (XREF) Flags

A 8Hf(n,y) E=thermal E  !Hf(n,y) E=7.78 eVres I  Ta & decay
B 19Lu g~ decay F Coulomb excitation ] OHf(y ), (e,e’)
C  'HfIT decay (18.67s) G  '78Hf(d,p), '8OHf(d,1) K 79Yb(®Be,a2ny),
D  YPHfIT decay (25.05d) H  '80Hf(PHe,) L Y7Hf(t,p)
E(level)t i Tij XREF Comments
0.0/ 92+k  stable ABCDEFGHIJK  u=-0.6409 13

Q=+3.79 3

A<r?>(1Hf-178Hf)=40.027 2 (1994An14), +0.028 3 (1997Zh36),
+0.036 7 (1999Lel1, 10% systematic normalization uncertainty not
included; value is relative to A<r?>(!78Hf,130H£)=0.098 as
measured by 19947104, much higher than
A<r?>(178Hf,180H£)=0.075 4 and 0.076 5 from 1994Anl14 and
1997Zh36, respectively). Other A<r>: 1994Zi04.

<r2>12(charge)=5.3358 24 (2004An14).

w: Atomic beam (direct) (1989Ral7, from 1973Bu25).

Q: Muonic x-ray hfs (1989Ral7, from 1984Ta04 and 1983Tal4).
Other values: +3.7 7 (reanalysis of atomic beam data of 1973Bu25
quoted in 1985St28, originally given as +5.1 5 in 1973Bu25); 3.93 5
(19830103), +5.3 5 (uncorrected, 1977Bu23).

J7: LCHe,a)=4 for g.s. and M1+E2 123y from 123 level (for which
L(®He,a)=6) establishes J=9/2* for g.s. and J7=11/2* for 123
level. g.s. assignment supported by experimental ¢ which is
consistent with theoretical value of —0.6 calculated by evaluator for
J7=9/2*, 9/2[624]. Nilsson orbital assignment based also on energy
systematics of this orbital in 177yp, 181w, and 1830s (N=107
isotones).

122.7904) 24 11/2+k 37 ps 3 AB D FGH K Q=1.88 3

Q: Muonic x-ray hfs (1989Ral7, from 1984Tal0).

J*: see comment on J7(g.s.).

Ty/2: from ce delay (1960B110) in Coulomb excitation.

214.3395! 22 72~ 1.85ns4 ABC E G KL J™: El 2143y to 9/2%, E2 1245y from 3/2”. Spectroscopic factor in
(d,p) is consistent with 7/2~ 7/2[514]. Nilsson orbital assignment
based also on energy systematics of this orbital in '”7Yb and '8'W
(N=107 isotones).

Ty/2: weighted average of 1.86 ns 5 from I794f 1T decay (18.67 s)
and 1.82 ns /0 from (n,y).

268.92/ 6 132tk 21 ps 3 D FGH K  XREF: G(269.1).
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72 Hf 472 From ENSDF TOHE, -2

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t yri Tij XREF Comments

Ty/2: from B(E2) in Coulomb excitation and adopted transition
properties.
J*: L=6 in (He,a) and (d,p); intraband E2 269y to 9/2* g.s. and
MI+E2 146y to 11/2* 123.
337.7178! 23 9/2~ AB EGH L J% L=5in(PHe,a); E2 101.3y from 5/27 476. Spectroscopic factor
in (d,p) is consistent with 9/27 7/2[514].
375.0352M 25 127" 18.67 s 4 ACEG KL %IT=100
J*: L=0,1 in (d,p); M3 160.3y to 7/2~ 214. Spectroscopic factor in
(d,p), and band structure with experimental decoupling constant
a=+0.16, are consistent with 1/2~ 1/2[510]. Nilsson orbital
assignment based also on energy systematics of this orbital in
177yb and '#30s (N=107 isotones).
Ty)a: from ""Hf IT decay (18.67 s).
420.8943" 25 3271 A EG KL J": Ml 554y from 5/2~ 476; primary y from 1/2* in (n,y)
E=thermal. Spectroscopic factor in (d,p) is consistent with that for
3/27 1/2[510] level.

438.68/ 8 15/2+k D FGH E(level): from 7Hf IT decay (25.05 d).
J™: intraband M1+E2 170y to 13/2% 269 and E2 316y to 11/2% 123.
476.3341M 25 5,271 A EGH K J%: M1 y to J7<3/27; L(d,p)=2.3.5. Spectroscopic factor in (d,p) is
consistent with 5/27 1/2[510].
487.709! 5 (11/27) A G KL J": spectroscopic factor in (d,p) is consistent with 11/27 7/2[514]; y

rays to 7/2~ and 9/2% and 9/27; continuation of band based on
J*=7/2" 214 level.
518.32799 24 5/27P <0.2 ns AB EG K J%: M1+E2 97.4y to 3/27 421, M1+E2 304.0y to 7/2~ 214. Nilsson
orbital assignment based on rotational band structure.
Ty/2: from 178Hf(n,y) E=thermal.

582.230™ 3 7271 A EG K J7: M1 105.9y to 5/27 476; spectroscopic factor in (d,p) is consistent
with 7/27 1/2[510]; continuation of band based on J"=1/2~ 375
level.

614.2049 3 127" 050ns/5 A Eg J%: MI1+E2 193y to 3/27 421; E2 138y to 5/2 476. Nilsson orbital

assignment based on rotational band structure with an experimental
decoupling constant of a=+0.67.
Ty/2: from centroid shift in 178Hf(n,y) E=thermal.

616.7562° 25 7/27P AB E gH K J%: MI1+E2 98.4y to 5/27 518; M1+E2 279.0y to 9/2~ 338.
631.307 10 17/2+k D FGH K  E(level): from '7Hf IT decay (25.05 d).
J™: intraband M1+E2 193y to 15/2% 439 and E2 362y to 13/2% 269.
664.31 7 (13/27) G KL J": continuation of band based on J7=7/2~ 214 level.
679.5169 3 327" A EG K J7: M1 161.2y to 5/27 518; M1 304.5y to 1/2~ 375.
681.036"" 3 9,271 A KL J*: E1 204.7y to 5/27 476; 99y to 7/2~ 582; continuation of band

based on J7=1/2" 375 level.

701.055249 25 527" A EGH K J7: M1 486.7y to 7/27 214; M1+E2 280.2y to 3/27 421.

720.6135 3 3271 <0.3 ns A EG K J7: M1+E2 345.6y to 1/27 375. Nilsson orbital assignment based on
energy systematics of this orbital in '77Yb and '8'W (N=107
isotones).

Ty/2: from 178Hf(n,y) E=thermal.

732.2¢ 6 G

742.710° 3 9/2=P A G K J*: M1+E2 125.9y to 7/27 617; 620y to 11/2% 123; continuation of
5/2[512] band.

788.185% 3 527t A EGH KL J": MI+E2 171.4y to 7/2 617; E2 173.9y to 1/2~ 614.

842.9™ 10 11277 K J*: continuation of band based on J"=1/2~ 375 level.

848.37J 12 19/2+k DF K E(level): from "2Hf IT decay (25.05 d).

J7: intraband M1+E2 217y to 17/2% 631 and E2 410y to 15/2% 439.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/ensnds/179/Hf/176yb_9be_a2ng.pdf

179 179
72 Hf}g7°3 From ENSDF TOHE ;-3

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t yrk Tij XREF Comments
849.200 3 727" A GH 77 MI+E2 106.5y to 9/2~ 743; M1 148.1y to 5/2~ 701; L(d,p)=2.3.5.
865.9! 10 (15/27) G KL XREF: G(860.3).

J™: continuation of 7/2[514] band.

870.222% 8 72~ AB EG K J7: E2 588.8y from 3/27, E1 870.2y to 9/2* g.s. Spectroscopic factor
in (d,p) is consistent with 7/2~ 7/2[503].

889.1¢ 10 G

896.7¢ 7 11/2=P G K  J™: continuation of 5/2[512] band.

912.07 10 9/2~" G K J7: 9/27 1/2[521] from band structure.

935.643% 3 7271 A GH KL XREF: H(908).

J7: M1+E2 318.9y to 7/27; M1+E2 459.3y to 5/27; continuation of

3/2[512] band based on 3/2~ 721 level. L(3He,a)=(3) for a 908-keV
level which 1981ThO5 assign to the 3/2[512] band; the reason for the
energy mismatch is not known.

958.6¢ 14 G

985.7" 10 13/27"1 K J*: continuation of band based on J"=1/2" 375 level.

992.0°W 15 9/27) G J7: observed in (d,p) with about the cross section expected for the
9/2™ 7/2[503] level.

1003.650% 4 5/2% AB EG J7: E2 1003.7y to 9/2% g.s. Populated by primary y from 1/2* in
178Hf(n,y) E=thermal. Configuration assignment based on
y-vibrational band observed at 1178 keV in '78H.

1024.0¢ 17 G

1030.8% 6 9271 G L

1073.565 13 7/2~ AB g L J": MI+4E2 859.2y to 7/2~ 214; M1+E2 735.8y to 9/2™ 338; L(t,p)=0

for 7/27 target. Level presumed to differ from that proposed as
5/2[523] bandhead in 170Yb(°Be,a2ny) (2000Mu06).

1074.7V 10 (5/27) g K E(level): presumed to differ from the 7/2~ 1073.6 level because the
735.8y which deexcites that level along with a 859.25y in & decay
and (n,y) E=thermal is absent in (9Be,a2ny), and its multipolarity is
inconsistent with J”=(5/27) proposed in 2000Mu06 for the 1074.9

level.
1076.6° 8 13/2=P K J™: continuation of band based on J7=5/2" 518 level.
1078.349% 10 (7/2)* A G J7: E2(+M1) 1078.4y to 9/2* g.s.; band assignment. However,
357.7y feeds 3/27 721 level.
1080.4¢ 13 G
1084.73/ 15 21/2+k DF K  E(evel): from ""Hf IT decay (25.05 d).
J™: intraband M1+E2 237y to 19/2* 848 and E2 453y to 17/2% 631.
1087.8¢ 8 G
1092.7l 13 (17/27) G K XREF: G(1096.8).
J™: continuation of 7/2[514] band.
1105.74% 16 25/2~ 25.05d 25 D K %1T=100
u=743

E(level),Typ: from !7Hf IT decay (25.05 d).

J7: E3 257y to 19/2* 848; M2 21y to 21/2* 1085. Supported by
experimental p which is consistent with theoretical value (=7.33) for
J®=25/2" and a three-quasiparticle Nilsson orbital configuration=n
7/2[404] + v 9/2[514] + v 9/2[624] (1975HulS).

w: Static nuclear orientation (1989Ral7, from 1975HulS5); relative to
I7TTHE(113 level).

1105.92Y 9 (7/2%) B E(level): from '7Lu 8~ decay.

J7: 891.5y to 7/27 214; 983.2y to 11/2% 123; band assignment. These

y rays were not observed in '"8Hf(n,y) E=thermal, possibly due to

Continued on next page (footnotes at end of table)
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From ENSDF UDHE -4

E(level)T

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

ik Tij XREF Comments

1120.816% 19

1138.8€ 6
11504111 5

1162.4¢ 7
1168.95Y 3

1176.2¢% 9

1185.848! 5
1196.2" 15
1198.4V 13
1199.52 14

1235.440! 4

1249.5522 6

1255.85 10
1269.4453 6

1282.5%Y 9

1283.79 10
1296.64 12
1309.8¢ 6

1313.5002 13
1343.8! 15
1344.6€ 6
1348.6" 13
1350.77 7
1359.0¢Y 5
13723 7

1375 2
1381.9™ |5

v rays from 178Hf contamination. Nilsson orbital assignment
based on consistency of (*He,a) spectroscopic factors for J7=9/2*
and 13/2% band members with theoretical values for 7/2[633].
E(level): from '°Lu S~ decay.
9/2* AB G JT: MI+E2 998.1y to 11/2% 123; E2,M1 740.5y from J<5/2.
M1+E0 1121y to 9/2*. Configuration assignment based on
B-vibrational 0" state observed at 1199 keV in '78HF.

1/2* A G J': E1 729.5y to 3/27 421; L=0,1 in (d,p). Configuration
assignment based on strong E1 y rays from all band members to
the 1/2[510] rotational band.

G L Doublet.

(9/2%) AB GH XREF: H(1161).

J7: 1046y to 11/2% 123; 954y to 7/2 214; L(CHe,a)=(4);
rotational structure in (d,p).

(9/2%) G J™: band assignment.

3/2* A G L J% El 810.8y to 1/27 375; E1,E2 484.8y to 5/2~ 701.
151271 K J*: continuation of 1/2[510] band.

(7727) g K

(7/2%) AB  gH XREF: H(1191).

E(level): from '°Lu B~ decay; 1199.34 15 from (n,y) E=thermal.
J7: weak 680y to 5/27 518; 1077y to 11/2* 123; log ft=7.7 from
7/2*%; L=(4) in (*He,a).

5/2F A G J7: E1 653.2y to 7/27 582; primary y from 1/2% in (n,y)
E=thermal.
327 A G J': M1 548.5y to 5/27 701; M1 570.0y to 3/2~ 680; primary y ray

from 1/2* in '"8Hf(n,y) E=thermal. Configuration assignment
based on strong E2 y rays from members of this band to the
7/2[514] rotational band.

11271 K

3/2 A G J': M1+E2 655y to 1/27 614; M1 568y to 5/2~ 701. Nilsson orbital
assignment based on approximate energy for this state expected
from Nilsson diagram.

(11/2%) GH XREF: H(1275).

J7: L=(6) in (He,a); band assignment.

15/2=P K

(3/27,5/2,7/27) E J': 617y to 3/27 680; 1082y to 7/2~ 214.

(17/2%) 3ns/ K J7: gammas to 17/2% and 15/2% and 13/2% levels; level energy
comparable to that calculated for lowest-energy K*=17/2% three
quasiparticle state (2000Mu06).

Ty/2: from (°Be,a2ny).

52~ A G L J%: MI1+E2 634.0y to 3/27 680; E2 975.8y to 9/2~ 338.

(19/27) K J7: continuation of 7/2[514] band.

+ G L=4,6 in (d,p); so J=7/2 to 13/2.

(9/27) K

23/2+k F K

(13/2)* GH J7: L=6 in (°He,a); band assignment.

(17/2%) K J7: 933y to 15/2% 439; 1104y to 13/2* 269; band structure.

Configuration=((v 1/2[510])+(r 7/2[404])+(xr 9/2][514]))
(2000Mu06).
72~ L J* L(t,p)=0 for 7/27 target.
17/27"1 K J7: continuation of 1/2[510] band.

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

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t yrk Tij XREF Comments

1386.5¢ 6 G

1393.0' 8 (27/127)

1404.58 11 (23/2%) 4ns [ Ty/2: from yy(t) in (9Be,a'2ny).

1404.5+x/ 11 (21/2%) 14 ns 2 E(level): x is expected to be small.

Ty/2: from yy(t) in (9Be,a'2ny).

1405.2¢2 6 (7/27) G

1428.663 5 (7/27) G J™: rotational structure.

1433.189 11 3/2° E J7: M1+E2 956.8y to 5/2~ 476; primary y from 1/2* in (n,y)
E=thermal.

1436.353 6 72~ G J7: L(t,p)=0 for 7/2~ target; 566y M1+EO to 7/2~ 870; 918y
MI(+E2) to 5/2~ 518; 315y to 9/2* 1121.

1437 5 11/2%,13/2* H E(level): from (CHe,a).

J7: L=6 in (CHe,a).

1453.1¢€ 7 G

1458.9944 9 3/2~ G J7: L(d,p)=0,1; M1+E2 670.9y to 5/2~ 788. Nilsson orbital
assignment based on the approximate energy for this state
expected from Nilsson diagram.

1482.031% 5 3/2* G J7: El 867.8y to 1/27 614; M1(+E2) 478.4y to 5/2* 1004.
Configuration assignment based on strong y rays to the 1/2[521]
collective band, and to the vibrational state at 1003.7 keV.

1491.0 7 (17/2%) Configuration=((v 1/2[521])+(x 7/2[404])+(x 9/2][514]))
(2000Mu06).

1498 2 727 J7: L(t,p)=0 for 7/2~ target.

1509.2¢ 8 G

1520.6¢ 10 (19/2%)

1529 3 72~ J7: L(t,p)=0 for 7/2~ target.

1530.2€ 5 1/2* G J*: L=0 in (d,p).

1532.277% 5 5/2% G J7: M1 528.6y to 5/2% 1004; M1+EO 329y from 5/2* 1861.

1534.6¢4 5 (5/27) G

1557.4¢ 5 1/2,3/2~ G L=0,1 in (d,p).

1570.1¢ 7 (9/2%) GH XREF: H(1573).

L(*He,@)=(4) and rotational structure.

1572.56 3 3/2” E JT: M1(+E0) 1151y to 3/27 421; E2 955y to 7/2~ 617; primary y
from 1/2% in (n,y) E=thermal.

1580.5¢ 5 G

1582.4¢ 5 G Doublet.

1586.0¢ 6 G

1598.4¢ 6 G

1602.3¢ 9 G

1614.125 13 3/27,1/2° G JT: E2(+M1) 1096y to 5/27 518; M1,E2 1239y to 1/2~ 375;
primary y from 1/2* in (n,y) E=thermal.

1617.7! 16 (21/27) J™: continuation of 7/2[514] band.

1624.37 8 25/2+k F

1638.7€ 6 <7/2 G J*: L(d,p)=0-3.

1658.4¢5 5 (1/27) G J7: L(d,p)=0,1,2; rotational band structure.

1665.7€ 5 1/2* e G J*: L=0 in (d,p).

1668.957 6 3/2* e J': M1 518y to 1/2% 1150; M1 434y to 5/2% 1235.

1672 5 (11/2%,13/2%) H E(level): from (CHe,a).

J7: L=(6) in CHe,q).

1675.3 12 (19/2%)

1679.5+xf 8 (23/2%)

1687.13 4 (3/2)~ G JT: M1(+E0) 1007.6y to 3/2~ 680; 816.4y to 7/2~ 870; primary y

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

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t ek XREF Comments
from 1/2% in (n,y) E=thermal.
1687.8+x" 10 (19/27)
1689 3 1172~ E(level): from (t,p).
J7: L(t,p)=2 for 7/2 target.
Configuration: probable K"=11/2~ (7/2[514]+ 2%) y vibration bandhead
(2005Bu07).
1698.6¢ 6 G
1702.5' 8 (29/27)
1706.0625 10 (3/2)~ A EG J7: M1 1092y to 1/27 614; 1089y to 7/27 617; the possibly-complex 1331y
is E2(+M1) to 1/2".
1713.08 13 (25/2%)
1715.935 5 1/2%.,3/27,52% A G J*: E1 466y to 3/2.
1725.786 12 32~ A EG JT: M1 1111y to 1/27 614; M1 937.6y to 5/2~ 788.
1731.438 11 3/2~ A J7: M1 1356y to 1/27 375; M1(+E2) 1030y to 5/2 701 and (E2) 295y to
7/2~ 1436. However, 1117y to 1/27 appears to include an EO component.
1748 5 11/2%,13/2* gH XREF: g(1752.8).
E(level): from (*He,a).
J7: L=6 in CHe,a).
1753.1¢ 10 (21/2%)
1755.337 17 3/2~ A Eg XREF: g(1752.8).
J7: M1 1141y to 1/27 614; M1+E2 1054y to 5/2~ 701.
1756.02 8 3/2~ A JT: E2(+M1) 1279y to 5/27 476; M1 1381y to 1/2~ 375.
1757.72 11 (3/27,5/2%) A g J7: 1544y to 7/2~ 214; primary y from 1/2* in (n,y) E=thermal.
1762.80 4 (3/2)~ A Eg J7: M1 1149y to 1/27 614; 1549y to 7/2".
1771€ 3 G
1783.11 12 1/2,3/2,5/2* A EG J7: primary y from 1/2* in (n,y) E=thermal. Strongest y feeds 5/27 so J”
probably not 1/2%.
1796.5 4 1/2,3/2,5/2*17 A g E(level): from primary y energy in (n,y) E=thermal.
1800.52 7 3/27 A g J7: M1(+E2) 1324.2y to 5/27 476; fed by primary y in (n,y) E=thermal.
1811.50 7 3/2° A G J*: M1(+E2) 1110y to 5/2~ 701; fed by primary vy in (n,y) E=thermal.
1816 4 E(level): from (t,p) for 7/2~ target.
1821.29 7 (1/27.,3/2) A E J7: y to 5/27; y to 1/27; primary y from 1/2% in (n,y) E=thermal.
1826.9+x 10 (21/2%) Configuration=((v 5/2[512])+(xr 7/2[404])+( 9/2][514])) (2000Mu06).
1829 5 H E(level): from (*He,a).
1839¢ 3 G
1846.32 15 (3/27) A Eg E(level): from (n,y) E=thermal; 1846.8 4 in (n,y) E=7.78 eV res.
J7: 1232y to 1/27; 976y to 7/27; primary y from 1/2* in (n,y) E=thermal.
1851.504 12 3/2% .52 A g J7: M1+E2 848y to 5/2* 1004; primary 7y ray from 1/2* in '"8Hf(n,y)
E=thermal.
1856.0 18 21271 J7: continuation of 1/2[510] band.
1859.2 12 (21/2%)
1861.238 7 5/2F A G J7: M1(+E2) 858y to 5/2* 1004; primary y ray from 1/2* in '78Hf(n,y)
E=thermal; E2,M1 740.5y to 9/2* 1120.
1877¢ 3 G
1884¢ 3 G
1893.9 5 1/2,3/2,5/2+b A g E(level): from primary y energy in (n,y) E=thermal.
1899.66 24 1/2,3/2,5/2*17 A g E(level): from primary y energy in (n,y) E=thermal.
1904¢ 3 (5/27,7127) GH J7: L=(3) in CHe,a).
1913.471 13 3/2° A EG J7: M1 600y to 5/2~ 1314; primary y from 1/2* in (n,y) E=thermal.
1915.0! 18 (23/27) J™: continuation of 7/2[514] band.
1928.846 9 1/2%.3/2% A EG J*: M1(+E0) 778.4y to 1/2* 1150.
19416/ 10 2772k F

Continued on next page (footnotes at end of table)
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From ENSDF UDHE -7

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)T ek Comments
1945.864 14 (1/2,3/2)b A J*: fed by primary y from 1/2* in (n,y) E=thermal; 1572y to 1/2~ 375.
1956.1+x" 13 (21/27)
1957.58 9 1/2,3/2,5/2+b A E(level): from primary y energy in (n,y) E=thermal.
1965€ 3
1974.1+xf 8 (25/2%)
1977€ 3
1987¢ 3
2007.2¢ 12 (23/2%)
2009¢ 3
2011 5 (13/2)* E(level): from (3He,a).
J7: L(He,a)=6 and rotational structure.
2021¢ 3
2032¢ 3
2033.6' 10 (31/27)
2044.18 13 (27/2%)
2047.0 3 (1/2,3/2)4 A E(level): from E(1672y). Other E(level): 2046.8 15 from two-photon cascade
data in (n,y) E=thermal, 2042.5 /] in (n,y) E=7.78 eV res, 2040 3 in (d,p).
2052.6 15 1/2,3/2,5/2+b A E(level): from two-photon cascade data in (n,y) E=thermal. Others: 2050 3 in
(d,p), 2050.0 71 from (n,y) E=7.78 eV res.
2070.7 15 (1/2,3/2)4 A E(level): from two-photon cascade data in (n,y) E=thermal. E=2070.67 10 if
1650y is correctly placed.
2082.8 15 (1/2,3/2)4 A E(level): from two-photon cascade data in (n,y) E=thermal.
2088.4 15 (1/2,3/2)4 A XREF: g(2089).
E(level): from two-photon cascade data in (n,y) E=thermal.
2093.40 20 XREF: g(2089).
2133.2? 16 (23/2%)
2146.1 15 (1/2,3/2)4 A E(level): from two-photon cascade data in (n,y) E=thermal. Other: E=2142.0
11 in (n,y) E=7.78 eV res.
2150.3 6 12003252+ A XREF: g(2161).
E(level): from two-photon cascade data in (n,y) E=thermal.
J7: 1674y to 5/2~ 476; primary y from 1/2* in (n,y) E=thermal.
2168.2 8 1/2,3/2,5/2+b A XREF: g(2161).
E(level): from E(primary ) in (n,y) E=thermal.
2183.1 7 1/2,3/2,5/2+b A E(level): from (n,y) E=7.78 eV res. Other: 2183.1 15 from two-photon
cascade data in (n,y) E=thermal.
2214.4 3 (1/2,3/2)4 A XREF: g(2220).
E(level): from E(1600y).
2228.1 4 1/2,3/2,5/2+b A XREF: g(2220).
) E(level): from E(primary y) in (n,y) E=thermal.
2242.5% 11 (29/2*)]‘
2243.5+x? 13 (23/27)
2249.97 20 (3/2_)& A E(level): from E(2035y). Other: 2249.6 15 from two-photon cascade data in
(n,y) E=thermal.
22542 15 12003252 A J7: 1736y to 5/2~ 518; primary y from 1/2* in (n,y) E=thermal.
E(level): from two-photon cascade data in (n,y) E=thermal.
2281.1¢ 16 (25/2%)
2282¢ 3
287.2+xf 10 (27/2%)
2297¢ 3 XREF: j(2310).
2309.2 15 1/2,3/2,5/2+b A XREF: j(2310).

E(level): from two-photon cascade data in (n,y) E=thermal.
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From ENSDF

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t yri Tij XREF Comments
2354¢ 3 G
2366.9 15 (1/27,3/2) J*: y to 1/27; y to 5/27; primary y from 1/2¥ in (n,y) E=thermal.
' E(level): from two-photon cascade data in (n,y) E=thermal.
2386.3! 11 (33/27)
23942 15 1/2(_),3/2,5/2Jr G E(level): from two-photon cascade data in (n,y) E=thermal.
J™: y to 5/27; primary y from 1/2% in (n,y) E=thermal.
Excitation in (y,y’) favors J"=5/2%.
2395.1" 20 2527 J*: continuation of 1/2[510] band.
2396.58 14 (29/2%)
24155 3 (1/27,3/2) g J*: y to 1/27; y to 5/27; primary y from 1/2¥ in (n,y) E=thermal.
E(level): from E(primary y) in (n,y) E=thermal.
24253 7 (1/27,3/2) g J*: y to 1/27; y to 5/27; primary y from 1/2% in (n,y) E=thermal.
2451.31 23 (3/2‘)& g E(level): from E(2237y).
2456.7 11 (29/27) Suggested configuration=((v 3/2[512])+(v 9/2[624])+(v
1/2[521])+(r 7/2[404])+ (7 9/2](514])) (2000Mu06).
2460.3 15 (1/2,3/2)4 g E(level): from two-photon cascade data in (n,y) E=thermal.
2475.5 15 (3/2’)& E(level): from two-photon cascade data in (n,y) E=thermal.
2497¢ 3 7/27,9/2%,11/2% G XREF: J(2480).
J*: M1+E2 excitation mode from o (y,y")/o(e,e’).
2509.5 15 (1/2,3/2)4 E(level): from two-photon cascade data in (n,y) E=thermal.
2522.7 15 (1/27,3/2) G E(level): from two-photon cascade data in (n,y) E=thermal.
JT: y to 1/27; y to 5/27; primary y from 1/2* in (n,y) E=thermal.
2549.64 13 (33/27) 30 ns 10 Ty/2: from yy(t) in (9Be,(12ny).
2556¢ 3 7/2%,9/2%,11/2F G XREF: J(2565).
J©: M1+E2 excitation mode from o (y,y")/o(e,e’).
2590% G
2601.2 3 (1/27,3/2) g E(level): from E(primary ) in (n,y) E=thermal.
JT: y to 1/27; y to 5/27; primary y from 1/2* in (n,y) E=thermal.
2610.7 5 (1/27,3/2) g J™: v to 1/27; y to 5/27; primary vy from 1/2* in (n,y) E=thermal.
) E(level): from (n,y) E=thermal.
2617.627 15 (31/24)K F
2638.8 3 (1/2,3/2)¢ E(level): from E(1918y).
2640 15 E(level): from (y,y’), (e.e’).
2654.13 24 (1/27,3/2) G J*: y to 1/27; y to 5/27; primary y from 1/2¥ in (n,y) E=thermal.
E(level): from E(1866y).
26557 5 (13/2)* GH XREF: G(2665).
E(level): from (PHe,a).
J7. L(He,@)=6 and rotational structure.
2702.9 15 (1/27,3/2) g J*: y to 1/27; y to 5/27; primary y from 1/2¥ in (n,y) E=thermal.
E(level): from two-photon cascade data in (n,y) E=thermal.
27059 15 7/27,9/2% 112 g E(level): from (y,y"), (e.e’).
J©: M1+E2 excitation mode from o(y,y")/o(e,e’).
2727%¢ G
2743.69 21 (1/27,3/2) G E(level): from E(2127y).
JT: y to 1/27; y to 5/27; primary y from 1/2* in (n,y) E=thermal.
2759.6! 12 (35/27)
2769.68 15  (31/2%)
2788¢ 3 G
2857%¢ 9/2+ G XREF: J(2850).
J*: EO excitation mode, based on level’s excitation in (e,e’) but
not in (y,y").
2898.09 15 (35/27)

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

Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

E(level)t ek Tij XREF Comments
2905.2 15 (1/2,3/2)4 E(level): from two-photon cascade data in (n,y) E=thermal.
2921¢ 3 G
2950¢ 3 G
2969%¢ G
2083.3 15 120 3/2,5/2* G J*: y to 5/27; primary y from 1/2* in (n,y) E=thermal.
E(level): from two-photon cascade data in (n,y) E=thermal.
3030 15 E(level): from (y,y"), (e.e’).
3076.2 3 (1/27,3/2) J*: y to 1/27; y to 5/27; primary y from 1/2* in (n,y) E=thermal.
E(level): from E(primary ) in (n,y) E=thermal.
3095 15 9/2* E(level): from (y,y"), (e.e’).
J*: EO excitation mode, based on level’s excitation in (e,e”) but not
in (y,y").
3148.8 5 (1/27,3/2)¢ J*: y to 1/27; y to 5/27; primary y from 1/2% in (n,y) E=thermal.
E(level): from E(2445y).
3151.57% 13 (37/27)
3155 15 7/27.9/2% 112 E(level): from (y,y"), (e.e’).
J': M1+E2 excitation mode from o (y,y")/o(e,e’).
3161.698 16 (33/2%)
31779 3 12 3/2,5/2* J*: y to 5/27; primary y from 1/2* in (n,y) E=thermal.
E(level): from E(primary ). Other: 3179.6 15 from two-photon
cascade data in (n,y) E=thermal.
3240 15 7/2,9/2% 112 E(level): from (y,y"), (e.e’).
J': M1+E2 excitation mode from o (y,y")/o(e,e’).
326824 15 (37/27)
33454 3 1/299.3/2,5/2* J™: y to 5/27; primary y from 1/2* in (n,y) E=thermal.
E(level): from E(2644y).
33472 4 (1/2,3/2)4 E(level): from E(primary ) in (n,y) E=thermal.
3360 15 7/27,9/2%,11/2% E(level): from (y,y"), (e.e’).
J': M1+E2 excitation mode from o(y,y")/o(e,e’).
3373.67/ 18 (35/2)k F
3409.5 15 (1/2,3/2)4 E(level): from two-photon cascade data in (n,y) E=thermal.
3439.2 18 (39/27) 12 ns 6 Suggested configuration=((v 7/2[514])+(v 9/2[624])+(v
7/2[503])+(r 7/2[404])+ (7 9/2][514])) (2000Mu06).
Ty/2: from yy(t) in (9Be,a'2ny).
3490 15 E(level): from (y,y"), (e.e’).
3659.174 17 (39/27)
3775.2 21 (43/2%) 15 us 5 Suggested configuration=((v 7/2[514])+(v 9/2[624])+(v
11/2[615])+(r 7/2[404]) +(r 9/2][514])) (2000Mu06).
Ty/2: from beam-y(t) in (9Be,(12ny).
4204777 20 (39/2)k F
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¥ From least-squares fit to Ey, assigning AE=1 keV to data for which authors did not state uncertainty and excluding uncertain or
multiply-placed transitions, except as noted.

 Assignments given without comment are based on y multipolarities, y decay patterns, g-factor analysis, calculated bandhead
energies and observed band structure in 176Yb(9Be,a2ny).

# AE>3 keV.

@ AE>10 keV.

& Fed by primary y from 1/2* in (n,y) E=thermal; y to 1/2~ and to 7/2".

@ Fed by primary y from 1/2* in (n,y) E=thermal; y to 1/2".

b Fed by primary y from 1/2* in (n,y) E=thermal.

¢ From 178Hf(d,p), 180Hf(d,t). AE includes a systematic uncertainty of 0.5 keV (for E<1700) or 3 keV (for 1700<E<2050)

Continued on next page (footnotes at end of table)
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Adopted Levels, Gammas (continued)

I79Hf Levels (continued)

combined in quadrature with the relevant statistical AE. If no uncertainty is stated, AE>3 keV.

4 Band(A): K™=(33/27) band (2000Mu06). Configuration=((v 7/2[5141)+(v 9/2[624])+(v 1/2[510])+(xr 7/2[404])+ (rr
9/2][514])) (2000Mu06); supported by gk (exp)=0.46 4 cf. 0.45 from Nilsson model.

¢ Band(B): K™=17/2* band (2000Mu06). Configuration=((v 7/2[514])+(v 9/2[624])+(v 1/2][510])) (2000Mu06).

7 Band(C): K™=(21/2*) band (2000Mu06). Configuration=((v 9/2[624])+(r 7/2[404])+(x 5/21[402])) (2000Mu06); supported by
gk (exp)=0.54 5 cf. 0.48 from Nilsson model.

8 Band(D): K"=23/2* band (2000Mu06). Configuration=((v 7/2[514])+(x 7/2[404])+(x 9/2][514])) (2000Mu06); supported by
gk (exp)=0.86 20 cf. 0.78 from Nilsson model.

b Band(E): K™=(19/27) band (2000Mu06). Configuration=((v 7/2[514])+(x 7/2[404])+(x 5/21[402])) (2000Mu06).

 Band(F): K*=25/2" band (2000Mu06). Configuration=((v 9/2[624])+(x 7/2[404])+(x 9/2][514])) (2000Mu06); supported by
gk (exp)=0.60 7 cf. 0.55 from Nilsson model.

J Band(G): 9/2[624] band. g.s. band. Level spacings perturbed by Coriolis mixing (1981Th05). A=11.6, B=3.1. Configuration
supported by gg(exp)=—0.22 4 cf. —0.245 from Nilsson model.

k Definite J* assigned to J<27/2 members of 9/2[624] band based on observed band structure combined with independently
established J7™=9/2* and 11/2* for the g.s. and 123 levels and mult=M1+E2 for the intraband 123y connecting them. The
existence of J>29/2 levels is based on transitions whose placement is uncertain.

! Band(H): 7/2[514] band. Rotational parameters: A=13.8, B=—3.6. Configuration supported by gg(exp)=0.31 4 cf. 0.28 from
Nilsson model.

" Band(I): 1/2[510] band. rotational parameters: A=13.2, B=-5.9, a=+0.16, Box=-3.9.

" Definite J™ assigned to J<25/2 members of 1/2[510] band based on observed band structure combined with independently
established J"=1/2" for 375 level and mult=M1+E2 for intraband 46y.

¢ Band(J): 5/2[512] band. Rotational parameters: A=14.1, B=—4.2. Configuration supported by gk (exp)=—0.27 12 cf. —0.38 from

Nilsson model.
P Definite J* assigned to J<15/2 members of 5/2[512] band based on observed band structure combined with independently

established J7=5/2" for 518 level and mult=M1+E2 for intraband 98y.

9 Band(K): 1/2[521] band. Rotational parameters: A=13.1, a=+0.67.

" Definite J™ assigned to J<9/2 members of 1/2[521] band based on observed band structure combined with independently
established J"=3/2~ for 680 level and mult=M1 for intraband 148y.

$ Band(L): 3/2[512] band.

! Definite J™ assigned to J<11/2 members of 3/2[512] band based on observed band structure combined with independently
established J"=3/2" for 721 level and mult=MI1 for intraband 147y.

¥ Band(M): K"=5/2% K-2 y-vibration band. 9/2* g.s. y vibration.

¥ Band(N): (v 5/2[523])? band (2000Mu06). Deexcites to 7/2[514] band.

Y Band(O): 7/2[503] band. Rotational parameters: A=10.5, B=12.3.

* Band(P): K™=3/2* (1/2[521]+17) band. Octupole vibration (1310(17) in 178 4f) coupled to 1/2[521].

Y Band(Q): 7/2[633] band.

2 Band(R): K"=9/2% [9/2[624]+0%] g.s. B-vibrational band. B vibration (1199(0*) in 1784r) coupled to 9/2[624].

I Band(S): K™=1/2* (1/2[510]-17) band. Octupole vibration (1310(17) in 178 4f) coupled to 1/2[510]. See 1985Ri09 for a
discussion of unusual decay between octupole and quadrupole vibrations built on different single-particle states. Rotational
parameters: A=10.9, a=+0.09.

2 Band(T): K™=3/2" [7/2[514]-27] y-vibrational band. Quadrupole vibration (1175(2%) in 1784r) coupled to 7/2[514]. Rotational
parameters: A=12.6, B=25.9.

3 Band(U): 3/2[521] band.

4 Band(V): 3/2[501] band.

> Band(W): 1/2[501] band.
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Adopted Levels, Gammas (continued)

7(179Hf)

E.RLM,MR From '7®Hf(n,y) E=thermal, unless otherwise specified. Multipolarity and & are from (K)exp and/or subshell ratios.

E;(level) Jz E, L, Ey J’; Mult. o af Comments
122.7904  11/2% 122.793 3 100 0.0 92+ MI+E2 -0.27 3 2.18 4 BM1)(W.u.)=0.094 8; B(E2)(W.u.)=245 14
¢: from y(6) in Coulomb excitation. Others: 0.309 15
from B(E2) and Ty; 0.70 +12-11 from a(K)exp in
(n,y) E=thermal; 0.22 +20-22 from a(L)exp in Hf IT
decay (25.05 d); 0.44 6 from a(K)exp in Coulomb
excitation; 0.44 9 from ce(K)/ce(L) in Coulomb
excitation.
B(E2)(W.u.): from measured B(E2)=1.76 10 for 122
level.
214.3395  7/27 214.335 3 100 0.0 92+ El 0.063 4 B(E1)(W.u.)=1.110x1075 25
a: experimental value from (n,y). Anomalous E1
transition. a(E1 theory)=0.0494.
268.92 13/2* 146.15 7 100 4 122.7904 11/2% MI+E2 -0.394 1.291 22 B(M1)(W.u.)=0.106 17; B(E2)(W.u.)=320 80
E,,Mult.: from "2Hf IT decay (25.05 d).
I,: from (9Be,a'2ny).
o: weighted average of —0.41 5 from y(6) in Coulomb
excitation and —0.33 8 from y(6) in Hf IT decay
(25.05 d). Other: 0.26 +712-26 from a(K)exp in
Coulomb excitation; inconsistent a(K)exp in I794f 1T
decay (25.05 d) may result from contaminated ce line.
6<0.38 from RUL.
268.85 14 39.4 4 0.0 92+ E2 0.1107 B(E2)(W.u.)=49 6
Ey Mult.: from ""Hf IT decay (25.05 d).
I,: from (gBe,a2ny).
From B(E2)7=0.41 5 in Coulomb excitation.
337.7178  9/2~ 123.3790 20 100 4 214.3395 7/2~ E2 1.582
214.930 3 78 4 122.7904 11/2* [El] 0.0491
337.713 5 21.2 9 0.0 92+ El 0.01607
375.0352 127 160.696 2 100 214.3395 7/27 M3 34.1 B(M3)(W.u.)=0.0364 9
I,: From 1794f 1T decay (18.67 s).
~375 ~0.2 0.0 9/2* [M4] 3.57 B(M4)(W.u.)~0.14
E,.Iy: From I794¢ 1T decay (18.67 s).
420.8943  3/27 45.8610 10 100 375.0352 1/27 MI1+E2 0.117 +22-26 796
438.68 15/2* 169.77% 9 96 4 268.92 132t MI+E2 -0.335 0.852 17  I,,Mult.,6: from I79HFf IT decay (25.05 d).
315.88" 11 100 122.7904 11/2* E2 0.0679 I, ,Mult.: from I9Hf IT decay (25.05 d).
476.3341  5/2° 55.4420 10 100 1 420.8943 3/2~ Ml 3.74
101.2980 10 90 5 375.0352 1/27 E2 3.35
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J? E, L, Ef J; Mult. o af Comments
476.3341  5/2° 262.02 3 0.22 6 214.3395 7/2~
487.709 (11/27) 150.019 15 21515 337.7178 9/2~ I,: from (®Be,a2ny); 30 6 from (n,y) E=thermal.
273.368 4 100 5 214.3395 7/2~
487.704 11 52 17 0.0 9/2* Not reported in (9Be,a2ny).
518.3279  5/27 41.9960 10 0.26 6 476.3341 5/2~ MI(+E2) 0.13 +6-11 113 B(MI1)(W.u.)>0.0023
97.4350 20 0.89 4 420.8943 3/2~ MI+E2 0.28 +10-14 4297 B(M1)(W.u.)>0.00074; B(E2)(W.u.)>0.93
143.301 9 0.11 3 375.0352 172~ (E2) 0.914 B(E2)(W.u.)>0.68
Mult.: e(K)exp in (n,y) E=thermal consistent with
El or E2; Ar=no from level scheme.
180.613 2 0.79 4 337.7178 9/2~ E2 0.406 B(E2)(W.u.)>1.6
303.977 4 100.0 22 214.3395 7/2~ MI+E2 0.62 +7-6 0.151 5 BMI1)(W.u.)>0.0021; B(E2)(W.u.)>3.4
582.230 72 105.899 3 100 2 476.3341 5/2~ Ml 3.40
161.3390 20 19.0 8 420.8943 3/2~ (E2) 0.600
367.891 17 0.559 214.3395 7/27
614.204 1/2~ 137.873 2 0.72 4 476.3341 5/2~ E2 1.051 B(E2)(W.u.)=1.55
193.310 2 100.0 27 420.8943 3/2~ MI+E2 0.59 4 0.543 11 B(M1)(W.u.)=0.0025 8; B(E2)(W.u.)=10 4
239.165 3 164 12 375.0352 1/2~ Ml 0.344 B(M1)(W.u.)=0.00030 10
616.7562  7/2~ 98.433 2 100 7 518.3279 5/2~ MI+E2 0.35 4 4.14
140.4260 20 10.8 7 476.3341 5/2~ MI+E2 0.40 +15-19 1456
195.861 6 2.05 24 420.8943 3/2~
279.029 4 759 8 337.7178 9/2~ MI+E2 0.69 +12—-11 0.185 10 1(279y):1(98y)=133 17:100 8 in (°Be,a2ny).
402.409 6 3727 214.3395 7/27 MI+E2 1.28 8 0.0534 18
616.768 9 22919 0.0 9/2*
631.30 17/2* 192.62% 11 54 5 438.68 15/2* MI+E2 -0.26 6 0.607 13 I, ,Mult.,6: from I9Hf IT decay (25.05 d).
Other Iy: 78 4 in (°Be,a2ny).
362.39% 13 100.0 22 268.92 13/2* E2 0.0457 I, Mult.: from 9y 1T decay (25.05 d).
664.3 (13/27)  176.3¢ 0.7% 7 487709 (11/27)
326.8¢ 1004 5 337.7178 9/2~
679.516 32~ 161.191 2 100 3 518.3279 5/2~ Ml 1.030
203.182 3 16.7 3 476.3341 5/2~ MI+E2 0.70 6 0.452 12
258.615 3 755 420.8943 3/2~ MI+E2 0.53 13 0.244 14
304.465 7 737 375.0352 172~ Ml 0.1785
681.036 9/2~ 98.808 12 154 582.230 7/27 Other Ty: 5.3 26 in (°Be,a2ny).
204.696 3 100.0 22 476.3341 5/2° E2 0.266
701.0552  5/2~ 84.2970 10 132 8 616.7562 7/2~ MI+E2 2.6 3 6.93
86.857 5 557 614.204 1/27 E2 6.18
118.8260 10 100 3 582.230 7/27 MI+E2 0.36 8 2375
182.7350 20 2525 518.3279 5/2~ MI+E2 0.67 6 0.621 16
224715 3 6.57 476.3341 5/2~ MI(+EO0)
280.154 4 482 15 420.8943 3/2~ MI+E2 0.5 +3-4 0.198 25
326.010 14 35.6 15 375.0352 172~ E2 0.0619
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J? E, I, Ef J; Mult. o af Comments
701.0552 52 486.735 14 12611 2143395 7/2- Ml 0.0516
720.613  3/2° 106.409 1 2.64 15 614204 1/2° MI(+E2) <0.37 3326 B(M1)(W.u.)>0.00060
202.283 3 100 2 518.3279 5/2~ MI+E2 0.57 4 0480 10  B(MI)(W.u.)>0.0028; B(E2)(W.u.)>8.7
244278 8 10.6 10 4763341 5/2° MI(+E2) <0.7 0.30 3 B(M1)(W.u.)>0.00014
299.716 4 38.7 8 420.8943 3/2 MI+E2 1536 0.1114 24 BMI)(W.u.)>0.00013; B(E2)(W.u.)>1.5
345.575 5 9.60 10  375.0352 12~ MI+E2 0.64 4 0.1054 25  B(M1)(W.u.)>5.0x1073; B(E2)(W.u.)>0.070
Other Iy: 7.1 14 in (n,y) E=7.78 eV res.
506.299/ 20 46/ 15 2143395 7/2- (E2) 0.0187 B(E2)(W.u.)>0.019
742710 92 125.957 1 100 9 616.7562 7/2~ MI+E2 0.67 +20-19 1.88 8
224.367 4 23419 5183279 5/2°
619.90 5 126 122.7904 11/2*
788.185 527 87.127 13 2613  701.0552 5/2°
108.678 4 3.66 679.516 32~
171.432 2 100 1 616.7562 7/2~ MI+E2 0.67 4 0.748 15
173.977 3 503 614.204 1/2- E2 0.461
205.950 3 53310 582230 7/2° MI+E2 0.84 6 0412 11
269.857 4 94 7 518.3279 5/2- MI+E0 Other 1(270v):1(171y)=194 37:100 19 in
(9Be,a2ny).
311.844 4 2149 476.3341 5/2° MI(+E2) <0.43 0.160 8
413.132 7 436 9 375.0352 1/2° E2 0.0318
450.47 3 293 337.7178 9/2~
573.825 22 41.124  214.3395 7/2° Ml 0.0337 Other 1(574vy):I(171y)=14 5:100 36 in (n,y) E=7.78
eV res.
842.9 11/2- 260.7¢ 100 582.230 7/2”
848.37 19/2* 217.07% 13 42 3 631.30 172  MI+E2  -0373 0421 8 L, Mult..§: from '7Hf IT decay (25.05 d).
Other Ty: 53 3 from (°Be,a2ny).
409.68" 15 100.0 25  438.68  15/2* E2 0.0325 I, Mult.: from '72Hf IT decay (25.05 d).
849.200  7/2° 106.492 1 12415 742710 9/2 MI+E2 1.0 +4-3 3.05 11
148.148 4 6.815  701.0552 52~ Ml 1.306
168.162 2 13.8 7 681.036  9/2~
169.675 4 1509 679.516 32~ E2 0.503
232.439 3 47618  616.7562 7/2° MI+E2 1.04 +14-12  0.270 13
266.974 4 35918 582230 7/2° MI(+E2) 0.18 7
330.856 9 106 5 518.3279 5/2~
372.853 5 7147 476.3341 5/2° Ml 0.1038
428.292 6 12915  420.8943 3/2° (E2) 0.0289 5(M1,E2)>1.3 from a(K)exp=0.029 7 in (n,y)
E=thermal.
634.94 4 100 12 214.3395 7/2~ MI+E2 0.018 8
865.9 (15/27) 378.2¢ 100 487.709 (11/27) (E2) 0.0405 Mult.: Q intraband y from y(6) in (9Be,a'2ny).
870.222  7/2” 532.49 4 755 337.7178 9/2~ Ml 0.0409 Other Iy: 41 9 in (°Be,a2ny).
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J? E, I, Ef J? Mult. o af Comments
870.222  7/27 655.888 20 45.6 19 214.3395 7/2~ MI1(+E2) 0.017 7
870.243 13 100.0 20 0.0 92+ El 0.00212 3
896.7 112~ 153.54 884 13 742710  9/27
280.14 1004 13 616.7562 7/2~
912.0 9/2~ 210.94 100 701.0552 5/2~
935.643  7/2° 147.458 3 335 788.185 5/2~ Ml 1.324
192.933 3 43 4 742710  9/2~
2158 <10 720.613  3/2° E,.Iy: transition reported in (9Be,a2ny)
only; there, 1(215y):1(319y)=0.1 7:2.1 6.
318.887 4 100.0 24 616.7562 7/2~ MI1+E2 0.71 +20-18 0.127 11
353.425 6 76 4 582.230 7/27 M1 0.1197
459.287 9 30.1 24 476.3341 5/2~ MI1(+E2) 0.042 18
985.7 13/2~ 304.7¢ 100 681.036 9/2~
1003.650  5/2% 386.898 9 0.54 4 616.7562 7/2~
485.323 7 2.76 518.3279 5/2~
789.1888 20 2.05 13 214.3395 7/2~ (E1) 0.00256 4
1003.690 23 100 6 0.0 9/2% E2 0.00406 6
1073.565  7/2~ 735.83 5 26.8 14 337.7178 9/2~ MI1+E2 1.1 +9-4 0.012 3 Other Iy: 17 3 in B~ decay.
859.254 16 100 2 214.3395 17/2~ MI1+E2 0.43 +11-13 0.0111 5
1074.7 (5/27) 860.44 100 214.3395 7/2~
1076.6 13/2~ 179.54 834 17 896.7 112~
334.24 1004 17 742710  9/2~
1078.349  (7/2)* 357.731 11 2.71 22 720.613  3/27
863.98 15 7.1 21 214.3395 7/2~
1078.37 8 100 4 0.0 92+ E2(+M1) 0.0052 17
1084.73 21/2% 236.36" 14 27.7 8 84837  19/2* MI1+E2 -0.30 3 0.340 6 I,,0: from I9HF IT decay (25.05 d).
Other y: 33 3 from (°Be,a2ny).
453.43% 17 100 4 63130  17/2% E2 0.0249
1092.7 17/27) 428.44 100 664.3 (13/27)
1105.74 25/2~ 21.01% 12 0.254 13 1084.73  21/2* M2 1.15x10% 4 B(M2)(W.u.)=9.1x10"12 70
L,: from I(y+ce)=2917 104 from '"°Hf IT
decay (25.05 d) and a=11500.
Mult.: from 72Hf IT decay (25.05 d).
257.37% 15 100 17 84837  19/2* E3 0.669 B(E3)(W.u.)=1.28x10710 23
L, Mult.: from '72Hf IT decay (25.05 d).
1105.92 (7/2%) 891.5% 3 8.120 214.3395 7/2° I,: from 5~ decay.
983.17% 20 336 122.7904 11/2* I: from 5~ decay.
1105.92% 10 100 10 0.0 9/2* I,: from 5~ decay.
1120.816  9/2% 906.44 6 11.29 214.3395 7/2~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;r E, L, Eyf J? Mult. o af Comments
1120.816  9/2* 998.06 10 254 122.7904 11/2*  MI+E2 09 +13-6  0.0065 17
1120.833 24 100 0.0 92+ MI1+EO0
1150411  1/2* 429.800 6 144 12 720.613  3/2° (E1) 0.00919 13
470.891 7 43 4 679.516  3/2~ El 0.00749 11
536.195 10 2.13 614.204 127
729.517 10 100 3 420.8943 3/2~ El 0.00299 5
775.35 8 1.85 25 375.0352 1/2~
1168.95 (9/2%) 831.24 3 67.0 26 337.7178 9/2~
953.9% 3 3511 214.3395 7/27 IL,: from S~ decay.
v absent in (n,y) E=thermal.
1046.16/ 6 100/ 21 122.7904 11/2* L,: from B~ decay.
Mult=M1+E2 for doublet in which 70% of Iy arises
from this transition.
1168.4% 3 36 11 0.0 9/2* L,: from 8~ decay.
v absent in (n,y) E=thermal.
1185.848  3/2% 182.178 11 1.19 16  1003.650 5/2%
397.67 3 0.70 13 788.185 5/2°
465.222 6 18.8 10 720.613  3/2° (E1) 0.00769 11
484.799 15 17.8 18 701.0552 5/2~ (ED) 0.00702 10 Mult.: a(K)exp<a(K)(E2) for transition with possible ce
contamination in (n,y) E=thermal; Ar=yes from level
scheme.
506299/ 20 <a.4f 679.516  3/2
571.653 14 533 614.204 1/2 El+M2 0.10 3 0.0059 7
709.527 18 9.34 476.3341 5/2~
764.968 11 91 3 420.8943 3/2° El 0.00272 4
810.831 12 100.0 22 375.0352 1/2° El 0.00243 4
1196.2 15/2~ 353.34 100 842.9 11/2~
1198.4 (7/27) 123.39 100 1074.7 5/27)
1199.52  (7/2*)  680.25 73 518.3279 5/2- Ey.L,: from '"Lu g~ decay.
1076.9 2 100 20 122.7904 11/2* E,.I,: from PLu g~ decay.
1199.5 2 60 13 00 92t E,.I,: from ""Lu g~ decay.
1235.440  5/2% 231.809 6 3.66 25 1003.650 5/2*
386.244 6 17.3 3 849.200 7/2~ (E1) 0.01173
514.827 10 9.1 26 720.613  3/2°
534.394 12 623 701.0552 5/2~
555.888 11 6.56 679.516  3/27
653.190 13 100 4 582.230 7/2 El 0.00374 6
759.060 14 2297 476.3341 5/2~ (E1) 0.00277 4
1249.552  3/2~ 548.508 15 4.7 4 701.0552 5/2~ Ml 0.0379
570.036 8 9.56 679.516  3/2~ Ml 0.0343
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J? E, L, Ef J? Mult. o af Comments
1249.552  3/2~ 635.26 4 29.4 14 614.204 1/2~ MI1(+E2) 0.018 8
731.22¢ 3 15.6¢ 8 518.3279 5/2~
773.15 5 5.66 476.3341 5/2~ E2+M1 0.9 +13-7 0.012 4
1035.197 15 100 6 214.3395 7/2° E2 0.00381 6
1255.8 112~ 320.24 100 935.643  7/27
1269.445  3/2~ 399.17 4 1.79 14 870.222  7/2~
548.858 21 26.1 18 720.613  3/2° MI+E2 0.027 12
568.382 8 10.6 9 701.0552 5/2~ Ml 0.0345
589.923 8 29.2 20 679.516  3/2~ MI+E2 0.55 23 0.027 3
655.256 19 92 4 614.204 127 MI1+E2 0.70 +10-9  0.0194 9
751.14 3 10.8 5 518.3279 5/2~ Ml 0.01699
1055.06 5 100 6 214.3395 7/2° (E2) 0.00367 6
1283.7 15/2~ 207.2¢ 1004 60 1076.6 132~
3874 604 20 896.7 1172~
1296.64 (3/27,5/2,7/)27) 596.0% 2 347 701.0552 5/2~
616.6% 2 23 5 679.516  3/2~
1082.4% 2 100 20 214.3395 7/2°
1309.8 (17/2%) 678.49 239 ]2 631.30 17/2* [M1] 0.0220 BMI1)(W.u.)=9.E-7 6
871.14 5345 438.68 15/2* [M1] 0.01172 BM1)(W.u.)=1.0x107> 4
1041.04 1004 7 268.92 13/2% [E2] 0.00377 6  B(E2)(W.u.)=0.00019 7
1313.500 5/2~ 633.967 22 15.0 14 679.516  3/2~ MI+E2 0.019 8
696.74 5 12.3 10 616.7562 7/2°
699.15 8 5.6 10 614.204 1/2~
731.22¢ 3 57¢ 3 582.230 7/2°
795.27 6 13.8 24 518.3279 5/2~
975.72 6 100 6 337.7178 9/2~ E2 0.00430 6
1099.26 7 92 12 214.3395 7/2~ E2(+M1) 0.0050 16
1343.8 (19/27) 477.94 100 865.9 (15/27)
1348.6 (9/27) 149.99 424 25 1198.4 (7/27)
274.29 1004 50 1074.7 5/27)
1350.7 23/2% 266.04 334 3 1084.73  21/2%
502.34 1004 7 848.37 19/2%
1372.3 (17/2%) 933.44 184 9 438.68 152
1103.54 1004 18 268.92 13/2*
1381.9 172~ 396.24 100 985.7 13/2~
1393.0 (27/27) 287.04 100 1105.74  25/2~ (M1+E2) 0.156 Mult.: D+Q intraband y from (°Be,a2ny).
1404.5 (23/2%) 298.84 100 1105.74  25/2~ (E1(+M2)) <0.09 0.025 3 B(E1)(W.u.)>1.4x107°

Mult.: D+Q from (6) in (°Be,a2ny);
Ar=(yes) from level scheme;
6(E1,M2)<0.09 from RUL.
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;T E, L, Ey J? Mult. o af Comments
1404.5+x  (21/2%) (x) 1404.5 (23/2%)
1433.189  3/2~ 753.48 16 458 679.516  3/2
816.42¢ 5 12.9¢ 17 616.7562 7/2~
914.867 18 38.0 15 518.3279 5/2 E2(+M1) 0.008 3
956.79 3 39 13 476.3341 5/2~ M1 0.00928 13
1012.296 18 100 7 420.8943 3/2~ MI1+E2 0.81 +27-23  0.0065 6
1436.353  7/2~ 31549 8 1.14 1120.816 927
357.999 16 454 1078.349  (7/2)*
432.701 6 707 1003.650 5/2* (ED) 0.00905 13
566.159 15 495 870.222 7/2~ MI1+EOQ
819.66 9 233 14 616.7562 7/2° M1 0.01365
918.029 14 100 2 518.3279 5/2 MI(+E2) <0.32 0.0100 3
1458.994  3/27 588.774 8 100 4 870.222  7/2~ E2 0.01298
670.89 6 23318 788.185 5/2 MI1+E2 0.7 +5-4 0.018 4
738.388 22 22.3 16 720.613  3/2° MI1(+E0)
779.41 3 373 679.516  3/2 MI1+E2 0.011 5
1038.11 4 75 4 420.8943 3/2~ E2(+M1) 0.0057 19
1083.93 6 76 4 375.0352 1/2° M1 0.00682 10
1244731 6 67/ 214.3395 7/2~
1482.031  3/2* 478.369 7 36 3 1003.650 5/2% MI1(+E2) 0.038 17
693.89 4 204 11 788.185 5/2~
761.413 11 100 3 720.613  3/2 El 0.00275 4
867.816 13 78.9 15 614.204 1/2~ El 0.00213 3
1491.0 (17/2%) 1052.49 534 6 438.68 15127
1222.04 1004 18 268.92 13/2*
1520.6 (19/2%) 210.99 100 1309.8 17/2%)
1532.277  5/2* 528.626 7 100 4 1003.650 5/2* M1 0.0416
744.079 15 23.1 12 788.185 5/2°
811.65 5 124 21 720.613  3/27
852.798 16 47.8 23 679.516  3/2
1014.06 13 34 3 518.3279 5/2~
1572.56 3/2- 955.82 3 100 10 616.7562 7/2~ E2 0.00448 7
1053.20 <10sb 518.3279 52~ L from I(1053y):1(1197y) for two-photon
cascade data in (n,y) E=thermal assuming
1197y is not a doublet there.
1151.63 15 36 4 420.8943 3/2~ MI1(+E0) Other Iy: at least 47 14 from (n,y) E=7.78
eV res.
1197.4698 8 <123 375.0352 1/27 All or most of Iy deexcites 1811 level.
1614.125  3/27,1/2~ 463.710 12 13.5 10 1150411 1/2%
82598 5 253 788.185 5/2°
1095.77 8 100 17 518.3279 5/2 E2(+M1) 0.0050 17
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;r E, I, Ef J; Mult. o af Comments
1614.125  3/27,1/2~ 1138.03 16 48 8 476.3341 5/2~
1239.18 23 92 33 375.0352 1/2~ MI1,E2 0.0038 12
1617.7 (21/27) 525.04 100 1092.7 17/27)
1624.3 25/2% 273.44 254 6 1350.7 23/2%
539.64 100% 13 1084.73  21/2*
1668.957  3/2* 433.520 9 1517 1235.440 5727 Ml 0.0698
483.106 7 59 8 1185.848 3/2% M1 0.0526
518.544 9 100 8 1150.411 1727 Ml 0.0438
1293.49/ 18 15/ 375.0352 1/2°
1675.3 (19/2%) 365.54 100 1309.8 (17/2%)
1679.5+x  (23/2%) 275.04 100 1404.5+x (21/2%)
1687.13 (3/2)~ 816.42¢ 5 35¢ 5 870.222  7/2~
966.53 4 70 3 720.613  3/27 MI(+EO0)
1007.57 7 100 14 679.516  3/2~ MI1(+E0)
1072.93¢ 9 32¢7 614.204 1/27
1687.8+x  (19/27) 283.3 100 1404.5+x  (21/2%)
1702.5 (29/27) 309.64 1004 7 1393.0 (27/27)
597.04 834 10 1105.74  25/2~
1706.062  (3/2)~ 247.069 4 533 1458.994  3/2~ MI+E2 1.2 +18-6 0216
436.59 4 227 1269.445  3/2~
985.458 25 45 3 720.613  3/27 MI+E2 1.2 +7-4 0.0060 9 Other Iy: 67 14 in (n,y) E=7.78 eV res.

1024.71 8 17 681.036 9/2~

1089.40 17 12.4 26 616.7562 7/2~

1092.00 713 16.9 25 614.204 1/27 Ml 0.00670 10  Other Iy: 36 from two-photon cascade data
in (n,y) E=thermal.

1187.83 13 70 2 518.3279 5/27 E2 0.00291 4 Other Iy: 89 from two-photon cascade data
in (n,y) E=thermal; 93 in (n,y) E=7.78
eV res.

1330.95 20 100 5 375.0352 1/27 E2(+M1) 0.0033 9 Possible multiplet; see comment in (n,y)
E=thermal.

1492.6¢ 7 5.5¢ 24 214.3395 17/2~

1713.0 (25/2%) 308.64 100 1404.5 (23/2%)
1715935  1/2%,3/2%,5/2* 183.661 3 22.1 11 1532.277 5/2*
233.900 4 38.1 12 1482.031 3/2* MI1+E2 1.1 +4-3 0.26 3
466.380 6 100 6 1249.552  3/2~ El 0.00765 11
565.51 4 13.9 18 1150.411 1727
1725.786  3/27 456.346 16 16.3 6 1269.445 3/2~
876.56 7 14.0 15 849.200 7/2~
937.55 3 279 23 788.185 5/27 M1 0.00976 14
1005.24 3 98 15 720.613  3/27 Ml 0.00821 12
1024.71 8 31 701.0552 5/2~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;r E, I, Eyf J; Mult. o a¢ Comments
1725.786  3/2~ 1046.16/ 6 25f 679.516  3/27 E,: for doublet in (n,y) E=thermal.
1111557 100 15 614.204 127 Ml 0.00641 9
1350.75 9 48 375.0352 1/27
1731.438  3/2~ 158.94 6 2511 157256  3/27
295.104 14 11.7 17 1436.353  7/2~ (E2) 0.0832
461.935 23 128 8 1269.445  3/2~ MI(+E2) 0.041 18
1030.39 4 56 11 701.0552 5/2~ MI(+E2) 0.0058 20
1051.87 4 655 679.516  3/2~ MI(+E2) 0.0055 19
1117.23 3 100 11 614204 1/27 M1) 0.00633 9 Mult.: MI+EO from a(K)exp, but EO component
inconsistent with adopted J”; it could conceivably
arise from an undetected impurity in ce spectrum
in (n,y) E=thermal.
1310.70 8 9% 8 420.8943 3/2~ (E2) 0.00242 4
1356.34 10 67 6 375.0352 1/2° M1 0.00398 6  Mult.: M1(+E0) from a(K)exp, but EO component
inconsistent with placement.
1753.1 (21/2%) 232.94 1004 11 1520.6 (19/2%)
443.29 219 11 1309.8 (17/2%)
1755.337  3/2~ 1054.25 3 100 5 701.0552 5/2~ MI+E2 0.0055 19
1141.16 3 76420 614204 1/2~ Ml 0.00601 9  Other Iy: 41 8 in (n,y) E=7.78 eV res relative to
possible 1055y doublet Iy.
1334.23 8 727 420.8943 3/2~ E2 0.00234 4  Other Iy: 23 10 in (n,y) E=7.78 eV res relative to
possible 1055y doublet Iy.
1756.02  3/2" 1036.1° 28P 720.613 32
1076.70 20 39 679.516  3/2~ L,: from (n,y) E=thermal; doublet Iy suitably
divided.
1237.84 12 63 518.3279 5/27 Doublet; intensity suitably divided.
1279.45 11 100 8 476.3341 5/2 E2(+M1) 0.0035 11
1381.2 3 97 22 375.0352 1/2~ Ml 0.00382 6
1757.72 (3/27,5/2%)  969.49 11 828 788.185 5/27
1543.7 3 100 21 214.3395 7/2°
1762.80  (3/2)” 1042.28 7 15.6 17 720.613 3/2~ MIL,E2 0.0056 19
1061.63 5 39 701.0552 5/2~ Doublet; branching deduced from suitably divided
Iy.
Other Iy: 133 27 in (n,y) E=7.78 eV res; probably
for doublet.
1148.50 16 23219 614204 1/27 Ml 0.00592 9
124473 6 37/ 518.3279 52
1342.6 3 49 17 420.8943 3/2~ Ml 0.00407 6  Other Iy: 87 20 in (n,y) E=7.78 eV res.
1387.84 6 100 10 375.0352 1/27 MI+E2 1.0 +6—4  0.0030 4
154878 12 34 214.3395 7/2°
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;T E, I, Ef J; Mult. o af Comments
1783.11 1/2,3/2,5/2* 779.1% 2 65 13 1003.650 527
1082.4% 2 100 20 701.0552 5/2~
1103.6% 2 38 15 679.516  3/2~
1800.52 3/2~ 1324.36 13 526 476.3341 5/2~ MI(+E2) 0.0033 10
1379.43 13 100 11 420.8943 3/2~
1425.49 9 526 375.0352 1/27
1811.50 3/2~ 941.17 13 6.2 11 870.222  7/2~
1110.38 10 787 701.0552 5/2~ MI1(+E2) 0.0049 16
1131.86 18 213 679.516  3/2~
1197.464 8 100 13 614.204 1727 Mult.: MI+EO for doubly—placed 1197y.
1293.49/ 18 24/ 518.3279 5/2°
1336.6%8 700 476.3341 5/2-
1391.09 17 36 4 420.8943 3/2~ E2(+M1) 0.0030 8
1821.29 (1/27,3/2) 1121.0% 2 100 20 701.0552 5/2~
1141.3%8 2 12525 679.516  3/27 Doubly-placed y in (n,y) E=7.78 eV res only;
Ey does not fit this placement in (n,y)
E=thermal.
1207.0% 2 80 16 614.204 172~ From (n,y) E=7.78 eV res only.
1446.16 7 375.0352 1/2° Branching: 60 /2 from (n,y) E=7.78 eV res, 387
from (n,y) E=thermal.
1826.9+x  (21/2%) 422449 100 1404.5+x  (21/2%)
1846.32 (3/27) 975.7% 2 5211 870.222  7/27
1167.2% 2 100 21 679.516  3/2~
~1231.6% 16 6 614.204 1727
1851.504  3/2%,5/2% 319.216 13 21.8 9 1532.277 5/2* MI1(+E2) 0.115
847.877 20 100 4 1003.650 5/2% MI1+E2 0.8 +5—4  0.0099 18
1856.0 21/2~ 474.14 100 1381.9 17/2~
1859.2 (21/2%) 549.49 100 1309.8 (17/2%)
1861.238  5/2% 328.955 5 143 11 1532.277 5/2* MI1+EO0
547.86 5 13.9 15 1313.500 5/2~
740.48 4 24.826 1120.816 9/2* (E2) 0.00769 11  Mult.: E2M1 from a(K)exp in (n,y) E=thermal;
AJ>2 from placement.
782.78 7 17 3 1078.349  (7/2)*
787.732 23 30.8 23 1073.565 7/2~
857.601 21 100 4 1003.650 5/2* MI1(+E2) 0.009 4
926.4 3 12 4 935.643 7/2°
1072.93¢ 9 33¢ 7 788.185 5/27
1913.471  3/2° 480.268 20 9.2 16 1433.189 3/2~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;T E, L, Eyf J? Mult. af Comments
1913.471  3/27 599.965 8 49.2 10  1313.500 5/2~ M1 0.0301
644.09 5 9.8 14 1269.445 3/27 Ml 0.0251
678.18 8 576 1235.440 5/2*
1192.95 4 100 74 720.613  3/27
1492.6¢ 7 10¢ 4 420.8943 3/27
1915.0 (23/27) 571.24 100 1343.8 (19/27)
1928.846  1/2*,3/2* 259.889 7 304 16 1668.957 3/2*
396.602 25 779 1532.277 5/2*
74291 6 755 1185.848 3/2* MI1+E2 0.013 5
778.39 5 100 6 1150.411  1/2* MI1(+E0) Mult.: M1+EO from a(K)exp in (n,y) E=thermal is deduced from
ce doublet; evaluator does not consider EO component
sufficiently certain to constitute the basis for a J assignment.
1507.668 18 85 11 420.8943 3/27 Doubly-placed line; little of Iy belongs here.
1941.6 27/2* 31778 1624.3 25/2*
591.14 100 1350.7 23/2*
1945.864  (1/2,3/2) 190.513 21 75 1755.337  3/2~
220.080 9 8.018 1725786 3/27
676.13 18 18 4 1269.445  3/27
1267.008 b 679.516  3/2 I,: 1(1267y)/1(1332y)=0.77.
1332328 b 614204 1/2
1525.5 3 100 17 420.8943 3/2~
1571.7 7 67 20 375.0352 1/2°
1956.1+x  (21/27) 2684 100 1687.8+x (19/27)
1974.1+x  (25/2%) 294.94 1004 14 1679.5+x (23/2%)
569.64 369 14 1404.5+x (21/2%)
2007.2 (23/2%) 254.39 1004 25 1753.1 (21/2%)
486.49 75925  1520.6 (19/2%)
2033.6 (31/27) 331.3¢ 1004 13 1702.5 (29/27)
640.49 224 9 1393.0 (27/27)
2044.1 (27/2%) 331.24 1004 13 1713.0 (25/2%)
639.49 259 13 1404.5 (23/2%)
2047.0 (1/2,3/2) 1625.90 776 420.8943 3/27
1672.0 3 100 375.0352 1/27
2052.6 1/2,3/2,5/2* 1332.00 100° 720.613  3/27
1351.5 687 701.0552 5/2
2070.7 (1/2,3/2) 1350.4 3 83@ 720.613  3/27
1456.5" 867 614204 12
1649.78 10 1009 420.8943 3/2~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;r E, L, Ef J? Comments
2070.7 (1/2,3/2) 1695.70 790 375.0352 1/2-
2082.8 (1/2,3/2) 1078.1%8 2 <333 1003.650 572+ I from I(1078y doublet):I(1606y) in (n,y) E=7.78 eV res.
v placed elsewhere in (n,y) E=thermal.
1381.70 23b 701.0552 5/2~ Ey=1381.1 2 for doublet in (n,y) E=7.78 eV res.
1403.308 32b 679.516  3/2~
1606.50 1002 476.3341 5/2° Other Ey: 1605.0 2 from (n,y) E=7.78 eV res.
1661.90 990 420.8943 32" L: 76 15 from (n,y) E=7.78 eV res.
Other Ey: 1660.5 2 from (n,y) E=7.78 eV res.
1707.80 47b 375.0352 1/2-
2088.4 (1/2,3/2) 1408.92 43b 679.516 3/2~
1713.40 1002 375.0352 1/2°
2093.40 1305.3%8 2 276 788.185 5/2~ L,: from "8 Hf(n,y) E=7.78 eV res.
1672.5% 2 100 21 420.8943 3/2~ L,: from "8 Hf(n,y) E=7.78 eV res.
2133.27 (23/2%) 27448 100 1859.2  (21/2%)
2146.1 (1/2,3/2) 1445.00 570 701.0552 5/2~
1531.90 1002 614.204 12~
2150.3 1203/2,52F  1429.70 39b 720.613  3/2-
1674.0° 1002 476.3341 5/2°
1729.40 92b 420.8943 3/2-
2183.1 1/2,3/2,5/2* 1462.50 1000 720.613 32"
1503.67 710 679.516  3/2~
~1707.08 476.3341 5/2° E,: from (n,y) E=7.78 eV res. Similar Ey placed from 2083 level in (n,y) E=thermal.
2214.4 (1/2,3/2) 1600.1 3 83@ 614204 1/2-
1840.6° 1000 375.0352 1/2-
2228.1 1/2,3/2,5/2* 1507.66 18 78 720.613  3/2- E,: for doubly-placed 7.
1548781 12 34f 679.516  3/2~
1807.30 1000 420.8943 3/2"
224257 (29/2) 30178 19416 27/2%
618t 16243 252+
2243.54x?  (23/27) 28798 <1004  1956.1+x (21/27)
55648 <1004 1687.8+x (19/27)
2249.97 (3/27) 1461.40 410 788.185 5/~
1529.0° 360 720.613 32"
1875.3 4 95@ 3750352 12~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) " E, L E; i
224997  (3/27) 2035.53 23 1009 214.3395 72"
2254.2 120)32,52F 173590 100° 518.3279 52~
1833.30 99P 420.8943 3/2"
2281.1 (25/2%) 273.94 100 20072 (2312%)
2087.24x  (27/2%) 313.20 1004 17 1974.14x  (25/2%)
607.5% 1004 33 1679.5+x  (23/2%)
2309.2 1/2,3/2,5/2* 1588.67 910 720.613 32"
1888.30 100? 420.8943 32"
2366.9 (127 3/2) 1646.30 200 720.613  3/2-
1687.40 120 679.516  3/2~
175270 130 614.204 1/2-
1848.67 130 518.3279 5/2-
1890.67 1002 4763341 5/2°
1946.0° 20b 420.8943 3/2"
1991.97 28b 375.0352 1/2-
2386.3 (33/27) 352.84 1004 25 2033.6  (31/27)
683.9 1004 25 17025 (29/27)
2394.2 120),3/2,52%  1606.0° 210 788.185  5/2~
1714.7 3 19@ 679.516 3/2-
1973.30 1002 420.8943 32"
2395.1 2502~ 539.14 100 1856.0  21/2"
2396.5 (29/2%) 352.5¢ 1004 14 20441  (27)2%)
683.5¢ 299 14 1713.0  (252%)
2415.5 (127 3/2) 1627.7 5 28@ 788.185 52~
1800.77 770 614.204 1/2-
1938.6° 600 476.3341 5/2°
1994.00 1000 420.8943 32"
2425.3 (127 3/2) 172420 92b 701.0552 5/2~
1811.12 1002 614.204 1/2-
245131 (3/27) 1771.50 23b 679.516 3/2~
1836.80 640 614.204 12~
2030.10 1000 420.8943 32"
2236.97 23 24@ 214.3395 72"
2456.7 (29/27) 13514 100 1105.74 252"
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;T E, I, Ef J’} Mult. af Comments
24603 (1/23/2)  2039.4P 1007 420.8943 3/2"
2085.30 73b 375.0352 1/2-
24755 (3/27) 1774.40 180 701.0552 52~
1861.30 3sb 614204 1/2-
2054.60 1002 420.8943 32"
2100.50 870 375.0352 1/2-
2261.2b 120 2143395 7/2-
2509.5  (1/2.3/2)  1830.00 30b 679.516 32"
2088.67 860 420.8943 32"
2134.50 1002 375.0352 1/2-
25227 (1)273/2)  2046.40 760 4763341 5/2-
2101.80 560 420.8943 3/2-
2147.70 1002 375.0352 1/2-
2549.6  (33/27) 9198 24567  (29/27) [E2]  5.12
51698 <64 2033.6  (31/27) [MI]  0.0443 BM1)(W.u.)=1.5x10"7 +17-15
847.1¢ 1004 13 17025  (29227) [E2]  0.00576 8 B(E2)(W.u.)=0.0007 3
26012 (1)273/2) 212490 290 4763341 5/2-
2180.30 930 420.8943 32"
2226.2b 1002 375.0352 1/2-
2610.7  (1/273/2)  1996.6 3 21@ 614.204 12~
2092.4b 200 518.3279 5/2-
2189.66 19  29@ 420.8943 3/2-
2235.70 1002 375.0352 1/2-
2617.6?  (31/2) 67678 100 1941.6  27)2%
2638.8  (1/2,3/2) 191823 66@ 720.613 32"
2263.30 1002 375.0352 1/2-
2654.13  (1)2-3/2) 1865.9424 97@ 788.185 52~
1932.50 72b 720.613  3/2-
2134.80 920 518.3279 5/2-
2278.10 1002 375.0352 1/2-
27029  (1)2-3/2) 2184.60 610 518.3279 5/2-
2327.9b 1002 375.0352 1/2-
2743.69  (1/273/2) 204270 610 701.0552 5/2~
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J;T E, I, Ef J? Mult. af Comments
2743.69  (1/27,3/2) 212696 21  62@ 616.7562 72"
2321.90 1002 420.8943 32"
2759.6  (35/27) 373.54 1004 50 23863 (33/27)
725.8% 50450 20336 (31/27)
2769.6  (31/2%) 373.24 25425 23965  (29/2%)
725.54 1009 25 2044.1  (27/2%)
2898.0  (35/27) 348.49 100 2549.6  (33/27)
29052 (1/2,3/2) 2184.50 s50b 720.613 32"
2225.7b 42b 679.516  3/2~
2484.30 92b 420.8943 3/2-
2530.20 100? 375.0352 1/2-
29833 120032,52%  2303.80 3gb 679.516 32~
2507.00 1002 4763341 5/2°
30762 (1/27.3/2) 2397.70 3gh 679.516 3/2~
2463.00 42b 614204 1/2-
2559.7 5 1009 518.3279 5/2-
3148.8  (1/27.,3/2) 24477 5 55@ 701.0552 5/2~
2534.9b 1002 614204 1/2-
3151.57  (37/27) 392¢48 e 2759.6  (35/27)
765¢48 e 23863 (33127)
3161.67  (33/2%) 392¢48 e 2769.6  (31/2%)
765¢48 e 2396.5  (29/2%)
31779 1203/2,52+  2459.0P g7b 720.613 32"
2703.30 100? 476.3341 5/2-
32682 (3727) 370.49 1004 25 2898.0  (35727)
718.54 50425 2549.6  (33/27)
33454 1200 3/2,5/2% 26443 3 62@ 701.0552 5/2~
292430 100° 420.8943 3/2°
33472 (1/2,3/2) 2668.20 s58b 679.516 32~
2972.7b 1002 375.0352 1/2-
3373.67  (35/2%) 75618 100 2617.67  (312%)
3409.5  (1/2,3/2) 2729.90 1007 679.516 32"
3034.40 79b 375.0352 1/2-
34392 (3927) 171.0% 100 32682  (37/27) (MLE2) 0.6820 Mult.: from a(exp) in °Be,a2ny).

B(M1)(W.u.)=0.00019 10 if pure M1.
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Adopted Levels, Gammas (continued)

7(179Hf) (continued)

E;(level) J 7 E, I, Eyf J ; Mult. af Comments
3659.17  (39/27) 39198 3268.2 (37/27)
76148 2898.0 (35/27)

3775.2 (43/2%)  336.0¢ 100 3439.2 (39/27) (M2) 0.518 B(M2)(W.u.)=0.010 4
Mult.: from a(exp) in (gBe,aZm/).
4204.77  (39/2%) 83178 100 3373.6? (35/2%)

T From Coulomb excitation; uncertainty unstated by authors.

# From '"Lu 8~ decay.

# From ""PHf IT decay (25.05 d).

@ From two-photon cascade data in (n,y) E=thermal.

& From 178Hf(n,y) E=7.78 eV res.

4 From (9Be,c12ny).

b Ey from level energy difference in (n,y) E=thermal. Iy is relative to 100 for strongest transition observed; stronger transition(s) from level may exist. Transition is
deduced from two-photon cascade data of 1988Bo44, assuming that authors’ cascade y order is correct, that cascade y rays are consecutive and that only two-photon
cascades were identified.

¢ 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.
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Adopted Levels, Gammas Legend

Level Scheme

Intensities: Relative photon branching from each level
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Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

Legend

» ¥ Decay (Uncertain)
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272+ v 1941.6
21/2- 1856.0
(25/27%) 1713.0
(29727) 1702.5
2502~ 1105.74
52— 788.185
32~ 720.613
52~ 701.0552
32~ 679.516
12~ 614.204
52~ 518.3279
52~ 476.3341
32~ 420.8943
1/2- 375.0352
72~ 214.3395
92+ 0.0
179
72 Hf o7

30ns 10

25.05d25

<0.3 ns

0.50ns 15

<0.2 ns

18.67s4

1.85ns 4

stable
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179
72 Hf107_29

From ENSDF

179
72 Hf107_29

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

» 7Y Decay (Uncertain)

sossare S5
S PSP H -
(12302 SILELEY o 88 23669
1/2,3/2,5/2% SIS 23092
72%) SR e S 2872
2527 e e SN il
A N EE LS -8 22811
17207 372,512 SEGE 50 22542
G RIS ST 2249.97
= TV s r‘q\fg’ & . So 3
@) 0 L B S S «_ 224354x
®pH_ T AR R R O 22425
123/2,53" S SRS IUGACIIN 2228.1
(172372) T AT g 2144
12312,512F T TTTSSY 58 & o 2183.1
1207 32,5127 I ! N N om So 21503
(172.312) T ! RS NI
(23/’24) T Tt rrrTrrrrrrrraTs e rTrrorr 77*T\°3"’Qv'§a‘777\ *
7777777777 f——— : Y o__ 21332
i : i 2093.40
(112,312) ———] " —— 2088.4
23025 e ¢ — 2007.2
(25/27) I : — 1974.1+x
Q12) — i — 1956.1+x
272+ L ! v | ! 19416
Q1/2%) ! ! ! 1850.2
I | I I
(19/22°) v | | 1687.8+x
232 | ! | 1679.5+x
25/2F v [ ! 1624.3
| |
| |
| |
| |
| |
| |
| |
| |
|
! l
| |
5/ ! v 788.185
3/2- X 720613
5/~ | 701.0552
300" ; 679.516
12- | 614.204
51- l 518.3279
52~ v 476.3341
3/2~ 420.8943
12~ 375.0352
- 2143395
92+ 0.0
179
72 Hf 7

0.50ns 15

<0.2 ns

18.67s 4

1.85ns 4

stable
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179 179
7 Hf107—30 From ENSDF 72 Hf107'30

Adopted Levels, Gammas

Legend
Level Scheme (continued)

Intensities: Relative photon branching from each level
@ Multiply placed: intensity suitably divided
,,,,,, » 7Y Decay (Uncertain)

P FT ST RTS S
S § & § & & A & 6 ¥ & S

(12,3/2) SN NN VY eSS s 2082.8
(1/2.32) 1 A S AP o 2070.7
1/2,3/2,5/2 ! ! RSN A SR 2052.6
(172.372) : : e e 20470
(2712) } | P 2044.1
(31/27) : : ’ gg;g;»?fS 2033.6
@37 x x S 20072
(2512) | | T Y e 1974.14x
212) ! ! i 1956.1+x

| |

| |

| |

| |

| |
21/2%) | | 1753.1
@5/27) | | 1713.0
29127) l l 1702.5
(1972°) ! ! 1687.8+x
2325 | | 1679.5+x

| |

| |

| |

| |
(19/2) ! ! 1520.6

| |

| |
(21/2%) ‘ ‘ 1404.54x 14 ns2
2325 ‘ ‘ 14045 4ns ]
Qi2) | | 1393.0

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |

| |
5+ | v 1003.650

|

|

|

|

|

|

|

|

|
3/2- I 720.613  <0.3ns
512~ ; 701.0552
3/2- v 679.516
. 614204  0.50ns 15
52~ 476.3341
3/2~ 420.8943
1/2- 3750352 186754
9/2+ 0.0, stable

179
72 Hf 197
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179
72 Hf107_31

From ENSDF

179
72 HfIO

;31

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

,,,,,, » Y Decay (Uncertain)
< S @\§«“’
N TED g »
aryy YV ETYTETS T FaadE S e ISy & S 1945.864
22 — i i N P —"l 19416
127 312° — — =S e Yy — = & S 1928.846
> R XX ES o VS oo oo S N\ 1928.846
(23/27) UL T NTNTO S AT T O TR WS \ 1915.0
(— T S0 "
3/2- I L DA ) 1913.471
5+ : : : : . 1861.238
(127) Lo - 1859.2
| | | |
| | | |
3/2~ | | | | 1755.337
32~ Lo L 1725.786
| | | |
32+ L L 1668.957
2512+ Lo v | 1624.3
| | |
| | |
| | |
52+ ; ; ; 1532.277
| | |
| | |
| | |
312~ L | 1433.189
| | |
| | |
232+ L ! 1350.7
(19/27) — ! 1343.8
512~ I T T 1313.500
172%) T ; 1309.8  3ns’
32~ — | 1269.445
S/ - | 1235.440
3/2+ l l l 1185.848
12+ L | 1150.411
9/2+ — l 1120.816
a2)* L | 1078.349
712~ | ; 1073.565
| | |
52+ - 1 1003.650
| | |
72" - X 935.643
| | |
| | |
| | |
| | |
| | |
| | |
52~ o | 788.185
| | |
| | |
32~ - ! 720.613  <0.3ns
30— l ¥ l 679.516
| |
V- v ! 614204  0.50ns 15
|
|
|
|
|
|
|
|
32~ v v v 420.8943
12~ 375.0352 18.67s4
9/2+ 0.0, stable
179
72 Hf g7




179
72 Hf107_32

From ENSDF

179
72 HfIO

732

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

\@ Q;,o 777777 » ¥ Decay (Uncertain)
o &
R &
$ N § . R
= {S (\13 c\ N &
2172~ ¥ & ) & v N $ o s 1856.0
32+ 512F > 2 & - ° S . o 1851.504
(3127) ‘ S ) > & 1846.32
2127 ~ ~ j > 1826.9+x
(1/27,3/2) | 1821.29
|
|
|
|
|
|
|
|
|
|
|
|
5/2+ l 1532.277
|
|
|
|
|
21/2%) | 1404.5+x 14ns 2
17/2— : 1381.9
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
512F : 1003.650
|
|
|
|
|
712~ : 870.222
|
|
|
|
|
|
|
512~ | 701.0552
3/2— v 679.516
12~ 614.204  0.50 ns 15
1/2~ 375.0352 18.67s4
9/2+ 0.0, stable
179y1c

72 “3307



179 179
72 Hf 7733 From ENSDF 72 Hf 7733
Adopted Levels, Gammas
Level Scheme (continued) Legend
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
,,,,,, » 7Y Decay (Uncertain)
&
N
&
~ S
S
32~ o S o ¥ 1811.50
- ST I Iy I IS
312 APV S O 1800.52
N o > O & &
1/2,3/2,5/2+ S A PN RN s 1783.11
G12)” KRRICANEIOES CI S o 1762.80
N K
(3/27,512") PSS &S S 1757.72
_ S o o
32 RV ANCIRN 1756.02
P NS

3/2- N~ N 1755.337
52+ 1003.650
712- 870.222
5/2° 788.185
3/2- 720.613 <03 ns
5/2- 701.0552
3/2- 679.516
12~ 614204 050 ns 15
5/2- 5183279 <02ns
5/2- 4763341
32~ 420.8943
12~ 3750352 1867 s4
72- 2143395 1.85ns4
9/2+ 0.0, stable

179
72 Hf107
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179 179
70 HE g7-34 From ENSDF 70 HE 7734
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
.
& &
Q R N
c s SEFES B
D > D "
v S s FTFFF I S &8 s &
F S XL LSy FITIITSFY SE
@12t VIV ST FTFegs &5 358 FT 56 857 1753.1
= NN TN TN TN T Y TN T ST T T T T T T T s T ST ST TS
32 SRS A RN A S S A S S, BN 1731.438
3/2- S —5—F 1725.786
12,32+ ,512* i 1715.935
(25/2%) 1713.0
32~ 1572.56
512+ 1532.277
(19/2%) 1520.6
3/2°F 1482.031
/2~ 1436.353
(23/2%) 1404.5 4ns 1/
(17/2%) 1309.8 3ns1/
3/2- 1269.445
312~ 1249.552
1/2* 1150.411
/2~ 849.200
5/2~ 788.185
32~ 720.613  <0.3ns
52~ 701.0552
32~ 679.516
172~ 614.204  0.50ns 15
312 420.8943
172~ 3750352 18.67s4
9/2+ 0.0 gable

179
72 Hf107

34



179 179
7, HE 1,35 From ENSDF 72 Hf 7735
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
N
S
s > 5 5
3 & %
2 r\,\Q ~ » R * s
,,)'f? 0:8/ . Y $ < \4\ %@\ ,\:\’ c,$ [g\\ S(\Q
s 5 &S Fes s s s &EF L
(32~ Na N S N N NI & w & é‘\g‘ Qo;? ,‘)\ ,‘:]/ ,\é > B 1706.062
292) S A S A, 1702.5
(1972) SV —F—5—F 1687.8+x
32)~ v 1687.13
(23/27) 1679.5+x
32~ 1458.994
(21/27) 1404.5+x 14 ns 2
(27127) 1393.0
312~ 1269.445
25/2 110574 2505d 25
/2 870.222
32~ 720.613  <0.3ns
9/2~ 681.036
32~ 679.516
/2~ 616.7562
12~ 614.204  0.50ns 15
512~ 518.3279  <0.2ns
1/2- 3750352 186754
71— v 214.3395  1.85ns4
9/2+ 0.0, stable

79
72 H507



179
72 Hf107_36

From ENSDF

179
72 Hf107

-36

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

» 7Y Decay (Uncertain)

o S8 % s
")\Q ngé\ RSN & §
LY
¥ Y XSS o g ©
(1972 T ey o S S, P 16753
Q- = $0- P — - DSk o=~ &
3+ @,@,@,@,@,ﬁ«,ﬁ IS 1668.957
+ GRS DK S A S M D SR S — -8
252F FRETy AR " 1624.3
Q1/27) AL E S - 1617.7
327,12~ TUFE SFfe & S’ \__1614.125
e ; TEITTS = % DS 1572.56
50 ! S5 S —— 1532277
(19/2%) i O-9—, o TN 1520.6
(17/2%) | S \ 1491.0
32+ - . 1482.031
32" ! 1458.994
|
|
23/2+ | 1350.7
|
(17/2%) ! ¥ 1309.8
|
|
52+ ! 1235.440
|
32+ ) 1185.848
12+ ! 1150.411
|
(17/27) | 1092.7
21/2F } 1084.73
|
|
512+ l 1003.650
|
|
|
|
|
7 ! 870.222
|
|
|
52~ | 788.185
|
|
312~ X 720.613
32~ | 679.516
|
712 ! 616.7562
12~ ; 614.204
|
|
|
52 ! 518.3279
52~ X 476.3341
1512+ ! 438.68
3 | 420.8943
|
1/2- v 375.0352
13/2+ 268.92
712 214.3395
9/2+ 0.0
179
72 Hf o7

3ns/

<0.3 ns

0.50ns 75

<0.2 ns

18.67s4

21 ps3
1.85ns 4

stable

36



179
72 Hf107_37

From ENSDF

179
72 HfIO

37

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

QQ
(\/\
g & s
J e © Gl 5
72~ S & Ny & K 1436.353
3/2- - & 1433.189
(21727) 1 N 1404.5+x
(2312%) i 1404.5
(27/2) 1393.0
912+ 1120.816
25/2~ 1105.74
7/2)* 1078.349
512+ 1003.650
72 870.222
32 679.516
72" 616.7562
512~ 518.3279
52~ 476.3341
3/2- 420.8943
9/2+ 0.0
179
72 Hf,

14 ns 2
4ns 1

25.05d25

<0.2 ns

stable

37



179
72 Hf107_38

|
From ENSDF S HE

-38

Adopted Levels, Gammas

Level Scheme (continued)

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

$ N
N S
o N & o(:' N

17/2- S &g S22 s v 3 5 1381.9
- N o> S $ W N X S 3 S o 1581.7

177275 ST > S 1372.3
= PR 2 o L o F——8 1350.7
23/2. ST T e e 9T ST SN 13507
07 ) e e e\’ 1
(19727) RS S \ 1343.8
5/2- \_ 1313.500
(17/2%) 1309.8
a127) 1198.4
212+ 1084.73
(5/27) 1074.7
13/2- 985.7
(15/27) 865.9
19/2+ 848.37
3/2- 679.516
17/2+ 631.30
712~ 616.7562
1/2- 614.204
72" 582.230
52~ 518.3279
15/2+ 438.68
9/2- 3377178
13/2+ 268.92
. 214.3395
9/2+ 0.0

179
72 Hfl 07

3ns !

0.50ns 15

<0.2 ns

21 ps3

1.85ns 4

stable
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179
72 Hf107_39

From ENSDF LVHF, -39

Adopted Levels, Gammas

Level Scheme (continued)

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

S >
N} s > ~
S o X T & ¢ ¢ & @ s
LN N S 9 I F I o L © «/
§ £ & v Yy S5 558 NN PRI
(3127,512,1127) U U I~ S S A A S MR S M A §— S" 1296.64
152~ A < S-S A A ST A NS A A A, 12837
N 'S ) Lo} Y IN) N n & (9 o NS
e o P S — S 1269.445
e S— L — 00— —5—F——— 1255.8
3/2- 1249.552
13/2- 1076.6
72~ 935.643
11/2- 896.7
72~ 870.222
312~ 720613 <0.3ns
5/2- 701.0552
3/2- 679.516
. 614.204  0.50ns 15
. 5183279 <0.2ns
5/2- 476.3341
72 2143395 1.85ns4
IPA 00, stable
179
72 Hf o7

39



179 179
72 Hf 07740 From ENSDF 72 Hf 57740
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
& Multiply placed: undivided intensity given
@ Multiply placed: intensity suitably divided
&3 S <
S ‘47\ g & & g M‘& s
S A S -
&Q‘b N\‘QQ dggo f & b,\»? \°§ "7@ s NS s & & ¥ SIS
> o’ o’ o] ~ & ) S o & ~N ~N ) 4 J J <)
5,2++ LGB A A > v & s o S & I S AR M A &G 1235440
anh) T — S —J— —& 1199.52
a27) e S N o 1198.4
5 F—AF— S — 5 F— F— ¥ — ) — 11962
5/2~ \ .
3/2* 1185.848
(5127) 1074.7
5/2F 1003.650
/2~ 849.200
11/2~ 842.9
512~ 788.185
32~ 720.613  <0.3ns
512~ 701.0552
312~ 679.516
172~ 614204  0.50ns 15
/2~ 582.230
512 5183279 <0.2ns
5/2~ 476.3341
32~ 420.8943
1/2~ 375.0352 1867 s4
12+ 122.7904  37ps 3
92" 0.0, stable
179
72 Hf107

40



179 179
7 Hf107-41 From ENSDF 72 Hfl 07'41

Adopted Levels, Gammas

Level Scheme (continued)

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

@ > S
s S s o N N &
;? \b\ g vé\ £ ‘<7\ ~ ‘S\ &Q g ‘2’\/!
o ; K o
F & & & 5 L e s S SN X
o) TS ¥ % S S N r S 5 o $ & 1168.95
< < il & » 5 * o Y A N & &
o S« ST K 1150.411
N S S S o NS A
92+ S—F— S —— 1120.816
(712%) " 1105.92
25/2~ / v 1105.74  25.05d25
2172+ 1084.73
1912+ 848.37
3/2~ 720.613 <0.3 ns
32~ 679.516
1/2- 614.204  0.50ns 15
32~ 420.8943
1/2~ 375.0352 18.67 s 4
92~ 337.7178
72- 214.3395  1.85ns 4
1172+ 122.7904  37ps 3
9/2+ v 0.0, stable
179
72 Hfl 07
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179 179
7 Hf : 07-42 From ENSDF 72 Hfl 07'42

Adopted Levels, Gammas

Level Scheme (continued)

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

N
& $
o’ N
» g S e N
& o) (<) <) > o
(17/27) w i~ & N - ~ 1092.7
+ w < % S o $ >
2172 & S & S & s 1084.73
(712)" S © 5 o o N 1078.349
— oS N »
13/2 S 1076.6
5127) i 1074.7
12~ 896.7
19/2+ 848.37
9/2~ 742.710
32~ 720.613 <03 ns
(13/27) 664.3
17,2+ 631.30
72 214.3395  1.85ns 4
9/2+ 0.0 stable

179
72 Hf107
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179
72 Hf107_43

From ENSDF

179
72 Hf107

43

Adopted Levels, Gammas

Level Scheme (continued)

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

Legend

,,,,,, » 7Y Decay (Uncertain)
S
Q&
xR
S o
Y s L
70~ £ < ST . 1073.565
OTYTHTS
N Vo & N
FTEFFS s & 08
S L L& o IS
5ot S ¥ §~ \é,\'\“,gl _® 1003.650
13/2— I ~ @707@7'\@; o 7“\&’;%@ —_ gj\o 985.7
! FIELEUFE S 9 N
| R S o SN \a
7/2- ! E TS e S5 o8 Sy gEH O PO
92~ I | < s»?&@fﬁ? P N AR 912.0
T “J 5 !
- ! ‘ I A T I R O A
11/2 i i é\f@fé\;’f%’yf T TS T R iy Sy 896.7
7/2~ T T 'Q*@v — ﬁ\fg N 7w§77°»b‘7%\'07%¥7‘c§ 870.222
(15/27) T T R N T B A S S\ 865.9
72 ; ; 849.200
| |
| |
5 ! | 788.185
| |
| |
92~ ! | 742.710
Py | v 720.613
512~ ! 701.0552
9/2- ! 681.036
32" \ 679.516
|
|
72" | v 616.7562
. | 582.230
|
|
|
s ! 5183279
a12-) ! 487.709
e ! 476.3341
|
|
32 l 420.8943
|
|
|
|
. ! 3377178
|
|
|
|
|
|
|
. Y 214.3395
9/2+ 0.0
179
72 Hf 7

<0.3 ns

<0.2 ns

1.85ns 4

stable
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Hf, ,-44

179
72

From ENSDF

Hf, 44

179
72

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

& Multiply placed: undivided intensity given

@ Multiply placed: intensity suitably divided

848.37

842.9

788.185

742.710

<0.3 ns

720.613
701.0552

681.036
679.516

Y
v

664.3
631.30
616.7562

2oy

67

0.50ns 15

614.204
582.230

<0.2 ns

518.3279

487.709
476.3341

438.68
420.8943

Y

18.67s4

375.0352

337.7178

21 ps 3

268.92

A J

1.85ns 4

214.3395

4

37ps 3

122.7904

19721

11/2~

512~

92~

32~

512~
92~
312~

(13/27)
17/2+
72~
1/2-

/2~

512~

(11/27)

512~

15/2*
312~

1/2~

9/2~

13/2*

/2~

12+

stable

0.0

9/2"

72 Hf107

179

44



St

1
6L

L
L0 IJH

SIS
3 ~
|
wn
=3
n :
_ R‘) D‘ 6/ %68 2,
S ;\g N qoe_qog M/x@ 37,2
] : 379029 Aﬂx@ 7;9
i S /9;&6/ 205
p? /qo_qeﬁa /%6\3 0
] ] 9&«33 /11/1\@2 ‘09
= ’39/
5 — By 65 1, l64
. ] 493_3/0 M/x@g /oo_a
‘ ] /32&73 %, 2
_ ‘?67‘89/ Oss
E /6/,339{/ %, 99
/0@&99 4z, ‘op
Nl
©
[\ )
3
303. 9> /11/*‘83 /OQ 0
/&o_w @eqm \
14}_30/ (Q»‘a,// ‘
92<<2f0 /lm‘@e .89
% 9960 /17/@ 2) ‘26‘
<Id’7.>0q 52
273,36& ‘o
&7 0‘/9 s
;62_ 0> 0_29
{0/,29&9 @?90
4420 //0(1
3/?_&&‘6\‘9/00
/59 2> /17/%? 95
) Ll \
1_‘&6/0/17 x°2/00
%375 /A‘qu‘x\a?
/60,696 ‘/113 lop
03y 7/_5 &y )
g/q_m.o &, g ‘
/2}3990 & ‘09
(=)}
215
— ~
26&&?6?356 %‘ iﬁ g
/q&_/s /x@ ‘op = 3 °F
= S
oo
Hla @
& j=]
2/13355/ ‘o9 § :: 5 g
5. 213 z
5Bl ol 5
s g 52 g ’
/33 29; /11/*61 ‘09 Lﬁ § i
[\
5 3
5] % ;
2 8 2
> »
58
2 N
p— e =
- =
8 2
2 Pz
=
" %
BN
=]
= &
@
)
o
o

@)
N ®
£qdr N
d m
B[ dny

‘P2 d A
Isuslu; “paoer
s A;IA!pu
Aiqe ~lp9 :
IAIP sudjur
pgpiﬁ A
UoAI

Juy
1SU!
:sont

ey
ATy

q uojoyd
1

oue.

Sury

o1y

it

Jed

ALY

oA

AT
S

5) owayd

uo

nury

(P2

\4
dop
9)
‘SlaAa’I "
ure
sewr

L
o1

LOIJH
Sy

Ol
SNA
Jd

L
o1

Oy
St~



179
72 Hf107_46

From ENSDF

179
72 Hfl 07_46

Band(A): K*=(33/27) band

(2000Mu06)
&) _ 3659.1
T
[
[
[
[
S
(.
[
([
@12 4 32682

|
[
[
\
[
\
[
[
[
G527) Jis vy 28980

348

(33/27) 2549.6
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Adopted Levels, Gammas
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Band(F): K"=25/2" band
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Adopted Levels, Gammas (continued)
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Band(L): 3/2[512] band

Adopted Levels, Gammas (continued)
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Adopted Levels, Gammas (continued)
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Adopted Levels, Gammas (continued)
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