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Abstract: Nuclear spectroscopic information for known nuclides ofssyaumber 182 (Lu,Hf, Ta,W,Re,Os,Ir,Pt,Au,Hg,Tl,Pb)
with Z=71 to 82 and N=111 to 100 have been evaluated and pgezbéngether with adopted energies amdaf levels in
these nuclei. No excited state data are yet availablé®m, while only limited structure information is availablerfl82Ph
and 1827|. Rotational band structures are known f8fHg and182Au but spin-parity assignments remain largely tentative.
The decays ot82Lu, 182Hg, 182Ay and182T] are not well established. THE2Hf isotope is of geophysical and astrophysical
interest. This evaluation supersedes previous full etigius of A=182 published by 1988Fi05 and 1975Sc13, and ateele
(mainly high-spin) update of A=182 published by 1995Si04.

Cutoff Date: Literature available up to March 18, 2008, has been corgulte

General Policiesand Organization of Material: See the January issue of theclear Data Sheets or http:// www.nndc.bnl.gov
/nds/NDSPolicies.pdf.

General Comments: The statistical analysis of-ray data and deduced level schemes is carried out througipwter codes
available at NNDC, BNL website: www.nndc.bnl.gov. The diréeedings to excited states 81 and & decays have gener-
ally been computed from Jf-ce) intensity balances at each level; the associatedt leglues are calculated using LOGFT
code. The total internal conversion coefficients corredpanto assigned multipolarities and mixing ratios are tb&oal
values calculated using Brlcc code. A general 1.5% uncgytas assumed in quoted theoretical internal conversiaffico
cients. All Q values have been adopted from 2003Au03. Thicsteagnetic and quadrupole moments are from 1989Ral7
and 2005St24 when available. Relevant data for A=186 isstaphich decay byr decay to A=182 isotopes are taken
primarily from A=186 NDS (2003Ba44).
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NUCLEAR DATA SHEETS

Skeleton Scheme for A=182 (continued)

1/2- 0.0 (7+) 0+x 0.0 (34) 0.0 0+ 0.0
94s 275s 482s 148 ms 26 us
183 18 186, 186R; 186y
80 M9103  ~0% 82 Tl105 0.0060% 82 7004 400 83 Bl1o3  100% 84 P02 100%
Q(ep)=5081.0 Qq=5890.0%° Qq=6470.0° Qq=7757.0'2 Qq=8544.01
0+ 0.0 (10-) 0+x
1.38 min 9.8 ms
186y 186R; S(n) 11750.0°°
80 H9106  ~0% 83 Bil103 100% — "
Qq=5205.01 Qq=7757.012
S 862007
S0 aq40”
0+ 0.0
55ms
( 182, JL
g2 Pbioo  ~98%
~2% 0
Qf=6520.
o= 7066
_ _ 109860
- (74) 0.0
31s
/ 18 JL
812T| 101 <5%
97%
° Qr=102304°
Qq= 6550
S _ 850107
P) _ 299407
0.0
10.83s
/ 1824 JL
80 19102 15.2%
S(n) 9866.022 84% + ' ’
******* s 1215.0% Qt=4725,
S _ _ _1ase o= 5997
(2+) 0.0
1565
182a
79 103 0.13% Ground-Stateand |someric-L evel Properties
99% Q*=7869.0%° Nuclide Level J Ti2 Decay Mode
S __ _3990.0% Qq= 5526 182 0.0 2.0 min2 %B-=100
182H¢ 0.0 0+ 8.90<10°y 9 %p3-=100
1821 0.0 3- 114.43 8 %3-=100
1821y 0.0 0+ STABLE
182Re 0.0 7+ 64.0 15 %e+%B+=100
0+ 0.0 1820s 0.0 0+ 22.04 20 %e=100
267 mn 182y 0.0 3+ 15 minl Y%e+%B+=100
1{'32 182p¢ 0.0 0+ 2.67 mii2 %e+%B+=99.9622; %a=0.0382
78 Plos 0.038% 827y 0.0 (2+) 156 %e+9%B+=99.875; %a=0.135
99% " o 182Hg 0.0 0+ 10.83 6 Y%e+%3+=84.88; %a=15.28
QL= 2882( 1e27) 0.0 (74)  3.1sl0 %e+9%B+=97.525; %0 <5
“ 182pp 0.0 0+ 55 m§ Yoe+%PB+~2 ; Y%oa~98
1860s 0.0 0+ 2.610%y 11 %a=100 ; %a=100 ; %=100
186pt 0.0 0+ 2.08 15 %a~0; %a~0; %a~0
186ay 0.0 3- 10.7 mirb %a~0; %a ~0; %a~0
183Hg 0.0 1/2- 949 %ep~0; %ep~0; Y%ep~0
186Hg 0.0 0+ 1.38 miré %a~0; %a~0; %a~0
1867) 0+x (7+) 27.510 %a=0.00606; %ar=0.00606; %a=0.00606
186pp 0.0 0+ 4828 %a=408; %a=408; %a=408
186gj 0.0 (3+) 14.8 ms$ %a=10010; %a=10010; %a=10010
186B; 0+x (10-)  9.8mst %a=10010; %a=10010; %a=10010
186pg 0.0 0+ 26us+12-6 %a=10010; %a=10010; %a=10010




182y, -1 NUCLEAR DATA SHEETS Prlugypl

Adopted Levels

Q(B)=4180SY; S(n)=5210SY; S(p)=8320SY; Q(a)=-190SY  2003Au03

Estimated uncertainties (2003Au0Q(B)=200,AS(n)=360,AS(p)=AQ(a)=450.

182 isotope produced and identified by 1982Ki04 at GSI facililsing reactions: W8Xe,X) and Taf36xe,X)
E=9 MeV/nucleon, followed by mass separation. Measurgg, T/ and B radiations from'8Lu decay to'82Hf.

182 y Levels
E(level) J° Ty Comments
0.0 2.0 min2  9%B-=100 .
E(level): the 2.0-min activity is assumed to belong to the g.
Ty from timing of B rays, K x ray, and twag/ rays (1982Ki04).
Jit. < 4 from possibleB feeding of 2+ state if82Hf. Shell model configuration (for
spherical case)rhy;/,Viy3/, suggests negative parity.




EZiaety NUCLEAR DATA SHEETS 2Hf oL

Adopted L evels, Gammas

Q(B~)=3756; S(n)=67186; S(p)=8610SY; Q(a)=121512  2003Au03

AS(p)=300 (estimated,2003Au03).

1824f produced in*8%Hf(2n,y) (1961Ar07,1961Hu01,1961Na03, 1961Wi09,1971He13).

Structure calculations: 20010i03, 2000Xu03.

186 could, in principle, undergar decay to182Hf. Recent studies by 2004C026, 2003Bi13, 2003Da05, 2008Cmd
1997Ge15 have established upper limit far{a) for 18w as >8.2x1¢ y (2004C026) with 90% confidence limit.

182Hf Levels

Cross Reference (XREF) Flags

A 182y B~ decay (2.0 min) D 180Hf(136xe 134xey)
182Hf |T decay (61.5 min) E  180Hf(238y 236yy)
¢ 18%Hf(t,p)

o]

Nuclear Level Sequences

A g.s. band.
B Krm=(8-) band. Configuratiornm7/2[404]2 m9/2[514].

Seq. E(level) Jr Ti2 XREF  Comments

0.0 o+ 8.90x10°y 9 ABCDE %B-=100 .
T1/2t from 2004Vo16 (also 2005V017,specific activity techniguseng two
independent methods). Othersx B0f y 2 (1961Wi09), 8.510° y
(1961Hu01), 8.610° y 5 (1961Na03). Other: 1961Ar07.
(<r?>)1/2=5 348 fm4 (2004An14, evaluation).
A<r?>(182H-180H1)=0.048 fn? 4 (1994An14,1994AN09).

A 97.799 2+ ABCDE
A 3221714  (4+) ABCDE
A 666.2717  (6+) BCDE
818.43 (1,2+) AC Jit y to O+,
905.95 A JIT yto 2+.
10223 ¢
10343 (0+) C Jrt. L(t,p)=(0).
A 1122.0718 (8+)* B DE
B 1172.8718 (8-)* 61.5 min15 B DE %IT=46 2.
%pB-=54 2.
Jir. systematics, probable configuration#2[404]m9/2[514]; Kr=8-
(1974Wal4,1999Da09). Theoretical calculations (200@¥ufiedict 8-
isomer in182Hf, , ,
Tyt from 1974Wal4. Others: 65 min 5, 68 min 4 (1971Wa09).
2006Av01: cross section measurementdAw(n,na) at 14.72-14.88 MeV.
12653 (0+) ¢ Jrr L(t,p)=(0).
B 1419.55 (9-¥ DE
1465 C
14973 C
~1590 C
A 1680.36 (10+) D
B 1691.95 (10-Y DE
17245 C
18295 ¢
18855 C
19155 C
B 1988.45 (11-y DE
22145 C
22805 C
B 2307.36 (12-y DE

Continued on next page (footnotes at end of table)
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NUCLEAR DATA SHEETS

17822Hf110-2

1821f |evels (continued)

Seq. E(level) Jr Ti/2 XREF  Comments
2331.78 (12+)F D
2571.312  (13+) 40us10 E  %IT=100 .
Ty from y(t) in 18%Hf(2380,236Uy) (1999Da09).
Jmr configuration:(/11/2[615}/1/2[510])(71%7); Kr=(13+). Theoretical
calculations (20010i03,2000Xu03) predict 13+ isomet8#Hf.
B 2649.36 13-y D
B 3010.07 (14-y D
A 3065.39 (14+)F D
A 3869.211  (16+} D
A 4733912  (18+} D
T From least-squares fit toyfs for levels populated i-ray datasets, others are from (t,p).
* g.s. band members, from intensity balance in IT decay, pultiiities of the transitions in the cascade are consistent
with E2.
# Possible member of configuration?/2[404129/2[514], Krr=(8-).
V(H)
Eleve Jr Eleve 7 E,f ' Mult. a Comments
97.79 2+ 0.0 0+ 97.79 100 E2 3.85 Mult.: from intensity balance arguments in IT
decay.
32217  (4+) 97.79 2+ 224.380 100 [E2] 0.1984 y
666.27  (6+)  322.17  (4+) 3441 100 [E2] 0.0529
818.4 (1,2+) 97.79 2+ 7206 10010
0.0 0+ 818.44 10025
905.9 97.79 2+ 808.5 100
1122.07 (8+)  666.27 (6+) 455.80 100 [E2] 0.0245
1172.87 (8- 1122.07 (8+) 50.8 567 (E1) 0.4187 B(E1)(W.u.)=1.26¢1016 19,
Mult.: from intensity-balance in IT decay.
666.27 (6+) 506.6@ 1008 [M2,E3] 0.105 B(M2)(W.u.)=4.0<10"12 5,
14195  (9-) 1172.87 (8-) 2468 100
1680.3  (10+) 1122.07 (8+) 558% 100
1691.9  (10-) 14195 (9-) 2723 1008
1172.87 (8-) 518.% 798
1988.4  (11-) 16919 (10-) 296% 1007
14195 (9-) 569.B 987
2307.3 (12-) 19884  (11-) 3192 907
1691.9 (10-) 615.6 1007
2331.7 (12+) 1680.3  (10+) 6513 100
2571.3 (13+) 2307.3 (12-) 264 [E1] Mult.: Weisskopf estimmatipports E1.
2649.3  (13-) 23073 (12-) 341% 1008
1988.4 (11-) 661.6 928
3010.0 (14-) 26493 (13-) 3605 1007
2307.3 (12-) 703.® 78 6
3065.3  (14+) 23317 (12+) 733% 100
3869.2  (16+) 3065.3  (14+) 803® 100
47339  (18+) 3869.2 (16+) 864Y¥ 100

T From weighted averages of values when a level is populatedoire than one of the four datasets involvipgay

studies.




17822Hf110-3

NUCLEAR DATA SHEETS

17822Hf110-3

182 y B~ decay (2.0 min) 1982Ki04

Parent:*¥2Lu: E=0.0; T;,,=2.0 min2; Q=4180SY; %B3-=100
Q(g.s.): 418200 (syst,2003Au03).

182 y produced by bombardment of natural tungsten and tantsdugets with'36Xe beam at 9 MeV/nucleon.

182Hf Levels

E(level) JT
0.0 0+
97.7720 2+
321.86  (4+)
818.44  (1,24)
905.96
T From Adopted Levels.
y(182Hf)
Ey Elee gt SASEIN A Mult. @ Comments
97.82  97.77 2+ 0.0 0+ 50 E2 3.857 Mult.: from Adopted
Gammas.
224.05 321.8 (4+4) 97.77 2+ 15  [E2] 0.1984
720.85 818.4 (1,2+) 97.77 2+ 1000
808.15 905.9 97.77 2+ 505
818.25 8184 (1,2+) 0.0 0+ 10@5

T For absolute intensity per 100 decays, multiply by 0830




ot 64 NUCLEAR DATA SHEETS 2Hf 14

B~ radiations
EB- E(level) IB~T Logft

(3.3E+3) 9059 <15 >6.38
(34E+3) 8184 <60 >6.2
(3.9E+3) 3218 <5 >75
(4.1E+3) 97.77 <20 >7.0

T Only the upper limits can be deduced since there is no knaelexd 8 feeding to g.s., and there is a large energy
gap ofx 3.3 MeV between @) and the highest level at 906 keV.

Decay Scheme

Intensities: Relative,l

99 Lom
Q =4180 \
%EfZLUnl %B~=100.0
. \
1B~ Log ft W S §$e ’i,”
\ ~
45 %8 VY. @Iy & 9059
\\ RO & 8 ’
<60 62 N T AT Y 818.4
5 >75 W4+ NG 321.8
<20 7.0 2+ VA 97.77
0+ 7 ) 0.0
182
72 HfllO
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RZAREEIOS NUCLEAR DATA SHEETS 2Hf 1155

182H4f | T decay (61.5 min) 1974Wal4

1974Wal4 (also 1971Wa09): Sources produced®w(p,pa) E=50, 92 MeV. Measured |E |y, EB, yy, By coin, isomer T2
Other: 1983Zy02182Hf produced in #4Kr,X) and (36Xe,X) on natural tungsten target at 8.5 MeV/nucleon.

182Hf Levels

Nuclear Level Sequence

A g.s. band.
Seq. E(level) I Ty, Comments
A 0.0 0+
A 97.81 2+
A 3222014  (4+)
A 6663017  (64)
A 11221019 (8+)

1172.9019 (8-) 61.5minl5 Ty, from timing of y rays (1974Wal4).
Jit. probable
configuration717/2[404]19/2[514].

T From Adopted Levels.

y(182Hf)
Ey Elev o gpe oot Mult* @ Comments
50.81 117290 (8-) 1122.10 (8+) 35 (E1) 0.4187 Mult.: from intensity-balance arguments.
97.81 978 2+ 0.0 0+ 24422 E2 3.85 Mult.: a(exp)=3.9 from intensity balance argument.
22441 32220 (4+) 97.8 2+ 100 [E2] 0.197
344.11 666.30 (6+) 32220 (4+) 1212 [E2] 0.0529
455.81 1122.10 (8+) 666.30 (6+) 58 [E2] 0.0245
506.61 1172.90 (8-) 666.30 (6+) 63 [M2,E3] 0.105

T For absolute intensity per 100 decays, multiply by 0338

* The assumed multipolarities are consistent with the ineihslances at each level, with [E2] constrained for 7.8

a Another 97.8-keV transition was observedfffHf B~ decay. The intensity has been divided by the authors assum-
ing I(y+ce)(97.9)=I(y+ce)(244).
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5t 1166 NUCLEAR DATA SHEETS 82Hf 1156

1804f(t,p) 1983Bu03

E=15 MeV. Magnetic spectrograph, FWHM 15 keV. Measured cross sectiong,8), comparisons with DWBA calculations.
Theory: 1995Sh38.

182Hf Levels

Nuclear Level Sequence

A g.s. band.

Seq. E(levefy JT L¥  do/dQ (ub/sr)  Comments

A 0 0+@ [0] 287

A 963 2+@ 31

A 3233 (4+)@ 23

A ~667 6+ 5
8183 19
10223 11
~1034 (0+) (0) 15 L=0 strength=5, relative to 100 for g.s.
12653 (0+) O 8 L=0 strength=3, relative to 100 for g.s.
14653 13
14973 51
~1590 6
17245 7
18295 14
18855 10
19155 38
22145 22
22805 32

T At 6=30°; overall uncertainties are from 15-20%.

* Uncertainties are stated by 1983Bu03=as3 keV for strongly populated states below 1.5 MeV aadb keV for
those above 1.5 MeV.

# |dentified in comparison with L=0 distribution to assumediLshape for the ground state. The DWBA comparisons
give poor agreement witls(6) distributions, possibly due to multi-step processea$6) distributions for all groups
are shown by 1983Bu03 in figure 10, but tentative L values arengfor only the 1034 and 1265 groups.

@ From Adopted Levels.
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17822Hf110-7

NUCLEAR DATA SHEETS

17822Hf110-7

180Hf(136Xe 134y ey)

2007Ng03

E(136Xe)=750 MeV. Enriched%94%) target. MeasuredyEly, yy using GAMMASPHERE array with 100 Compton-suppressed

HPGe detectors and position-sensitive parallel-platéaache counter (CHICO). Coincidence requirement was &t leo

y rays iny-ray detectors and two correlated particles in CHICO detect
Two-neutron transfer reaction.

Nuclear Level Sequences

A g.s. band.

182Hf Levels

B Krm=8- band. Configuratiorne7/2[404]x1m9/2[514].

Se

Q

E(level)

0.0
98.35
322.47
666.19
1121.610
1173.110
1419.811
1679.811
1692.211
1988.611
2307.611
2331.212
2649.512
3010.312
3064.813
3868.714
4733.415

)>J>J>UJUJJ>UJUJUJJ>UJUJJ>J>J>J>J>‘

gt

T12

Comments

0+
2+
4+
6+
8+

8- 61.5 minl5 Ty/,: from Adopted Levels.

-
10+
10-
11-
12-
12+
13-
14-
14+
16+
18+

T From least-squares fit toyts.

* As proposed by 2007Ng03 based on band assignments. Therassits in Adopted Levels are the same except that
all assignments above 100-keV level are in parentheses ther to lack of strong arguments.

Elevel Ny
1 1

98.3 2+
3224 4+
666.1 6+
1121.6 8+
1173.1 8-
1419.8 9-
1679.8 10+
1692.2 10-
1988.6 11-

level
E¢

0.0
98.3
322.4
666.1
1121.6
666.1
11731
1121.6
1419.8
1173.1
1692.2
1419.8

il
0o+
2+
4+
6+
8+
6+
8-
8+
9-

Ey

y(E2H)

ly

E: evel

98.%
224.5
343.3
4558
515
507.55
2468
5582
2728
518.%
296%
569.5

1003
703
35.519

12.311
20.114
24916
14.312
11.311
18.213
17.813

2307.6

2331.2
2649.5

3010.3
3064.8

3868.7
4733.4

14-

14+
16+
18+

level
E¢

1988.6
1692.2
1679.8
2307.6
1988.6
2649.5
2307.6
2331.2
3064.8
3868.7

¥ E ly
11- 3192 18.414
10- 615.6 20514
10+ 651% 18.213
12- 341% 15.512
11- 661. 14.312
13- 360% 19.314
12- 703.6 15.012
12+ 733% 14.012
14+ 803®» 11.811
16+ 864% 8.79

13



17822Hf110-8

NUCLEAR DATA SHEETS VSHf 108

1804 f(238U,236U Y) 1999Da09

1999Da09 (also 2001Ch89,2001Ch10,1999Ch48): Isomerupeat and identified int80Hf(238U,236Uy) E=1.6 GeV and
180H£(208pp 206phy) E=1.3 GeV. Also natural Hf target used. Both reactions lve@-neutron transfer.

Pulsed beam. Measurgd vy, Ty2 using an array of 12 Compton-suppressed Ge detector$3$ar beam and GAMMAS-
PHERE array foP%8Pb beam.

Nuclear Level Sequences

182Hf Levels

A g.s. band.

B 8- band.

Seq. E(level) J™ Ti/2 Comments

A 0 0+

A 98.010 2+

A 323.015 4+

A 667.018 6+

A 1123.020 8+

B 1174.020 8- 61.5 minl5 Ty, from Adopted Levels.

Configuration17/2[404}19/2[514]; Kr=8-.

B 1421.121  (9-)

B 1692.921 (10-)

B 1989.422 (11-)

B 2308.122 (12-)

2572.125 (13+) 40us10 Ty2 from y(t) (1999Da09).

Configuration:(/11/2[615}/1/2[510])(71%7); Km=(13+).

T From least-squares fit toyts; A(Ey)=1 keV assumed for each transition.

* As given by 1999Da09, based on (13+) assignment for thegi@Gsomer. The assignments in Adopted Levels are
the same except that all assignments above 100-keV levéh gg@rentheses there due to lack of strong arguments.

y(182Hf)

y rays from182Hf were identified from coincidences betwefHf y rays and?36U y rays (260-303-341-375 cascade

in 2360).
E: evel ‘]In Elfevd J?f'[
98.0 2+ 0 0+
323.0 4+ 98.0 2+
667.0 6+ 323.0 4+
1123.0 8+ 667.0 6+
1174.0 8- 1123.0 8+
667.0 6+
14211 (9) 11740 8-
1692.9 (10 14211 (9)
1174.0 -
1989.4 (11-) 1692.9 (10
14211 (9)
2308.1 (12) 1989.4 (119
16929 (10
25721 (13+) 23081 (12-)

E, Mult. Comments

98
225
344
456
51

507
247
272

519
297

568
319

615
264 [E1] Mult.: Weisskopf estimatipports E1.
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18
742\N108'1

NUCLEAR DATA SHEETS

18
742\N108'1

Adopted L evels, Gammas

Q(B~)=-2.80x 10% 10; S(n)=80655; S(p)=7094.917; Q(a)=1771.822  2003Au03
Other reactions:.
9Be(2%8pb,X) E=1 GeV/nucleon: 2002Pf01: Measured fragment yigfdgmenty coin, deduced isomer (at 2230 keV) half-life

and isomer production ratio of 10%

Mass measurements: 1977Sh04, 1970Mc03, 1961De21, 1980Bh0

Structure calculations (levels, moments, transition philities, high-K isomers, etc.):
1996Nal2, 1994Be21, 1994Mo07, 1993Be25, 1991Grl4, 19WMCIO90Ve0l, 1989Sal9, 1989Ta06. Only selected ref-
erences are given here, consult NSR database at www.nhdoxnvebsite for more detailed bibliography for theoratic
studies oW nuclide.

18y | evels
Details of the measurements of Half-life (in ns) of the 10@+ state:.
1. Deduced from BE2 values in Coulomb excitation: 174#961Ha21), 1.261 (1963Gr04), 1.34(B0 (1968St13),
1.36829 (1973Be40, earlier value from the same lab is 118311958Mc02), 1.182 (1989Ku04), 1.53 (1991Wu05,
earlier value is 1.4D in 1989Wu04).
2. Delayed coincidence method in Coulomb excitation: 1.366§1961Ke07), 1.43} (1962Bi05, earlier value from
the same group is 1.5%,1959Bi10).
3. Pulsed beam: (p)p): 1.37214 (1964Sc21).
4. Deduced from BE2 in Muonic atom: 1.34® (1970Hi03).
5. Deduced from BE2 in (€)e 1.39121 (1987PeZV,1988PeZW).
6. Delayed coincidence i#2Ta 8~ decay: 1.2710 (1955Su64,1954Su10), 1.83 (1963Ba24), 1.26! (1963F002),
1.416 (1963K002), 1.4® (1964R019), 1.4 (1964Be36), 1.38 (1965D002), 1.3B (1965Me08), 1.4%! (1966BI08),
1.357 (1966Fu03), 1.43% (1966Ra04), 1.48 (1970Ab14), 1.3820 (1971Ho14), 1.55% (1973GrXX), 1.38030
(1983EI02),.

Cross Reference (XREF) Flags

A 182Ta B~ decay (114.43d) T 180W(t,p) Q Coulomb excitation
B Muonic atom J  18Aw/(y,y):Mossbauer R 183w(d,t)

c 18Reg decay (64.0) K 182w(y,y) s 183wW(Hea)

D 182Re¢ decay (12.%) L 182w(ed) T 184%w(p,t)

E 1860sqa decay M 182w(n,ry) U 18w(n,5ny)

F  17%vb(°Be,3ry) N 18w(n,r)

¢ %vb(*3c,a3ny) 0 82W(p,p),(pol p,B).(a,a’)

H  18%f(q,2ny) P18y d)

Nuclear Level Sequences

K =0+, g.s. band. Backbending &t ~ 0.38 MeV.

Km=0+ 8 band.

Krm=2+ y band.

K r=2- octupole band.

v9/2[62412v11/2[615]], Kri=10+. (g-gr)=0.344 (1994Re03), g(exp)=-0.152.

4-quasiparticle band, #=(16+). V2(8-): v9/2[624]pv7/2[503]; T12(8-): m9/2[514]2 17/2[404]. (k-gr)=0.2119
(1994Re03), g(exp)=+0.366. Configuration=¢9/2+[624])(v11/2+[615])10+)+(17/2+[404]) (5/2+[402])6+ is also
proposed by 1994Re03.

4-quasiparticle band, #=(17-). v2(10+)v9/2[624]2v11/2[615]]; m2(7-):m9/2[514]» 115/2[402]. (% -gr)=0.307,
0.187 (1994Re03), g(exp)=+0.463.

v9/2[62412v1/2[510], Kr=4-. g (exp)=+0.054.

n5/2[402}2 117/2[404], Ki=6+. gk (exp)=+1.115.

v9/2[62412v1/2[510], Kr=5-.

v9/2[62412v3/2[512], Ki=6-. g (exp)=+0.011.

19/2[51412 115/2[402], Kr=7-. g« (exp)=+1.177.

v9/2[62412v7/2[503], Ki=8-. g (exp)=-0.215.

4-quasiparticle band, #=15+. v2(8-): v9/2[62412v7/2[503]; m2(7-): n9/2[5141x115/2[402]. & (exp)=+0.524.
v<210+)®712(8,), K7=18-. v2(10+)v9/2[624]0v11/2[615]]; 2(8-):1m9/2[514]» 17/2[404]. & (exp)~ +0.32.
K=(12) band.

TmMmoO >

TOoOZZIrxX«—T O©

2003J010, 1998Sh01, 618,
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182N, g2 NUCLEAR DATA SHEETS LB2W g2

Seq. E(level) J T12 XREF Comments

A 0.0 0+ STABLE ABCDEFGHIJKLMNOPQR TU ~ Ty/p: T1o(a decay) measured limitsz 7.7x 107! y
(2004Co026) with 90% confidence limit. Others:
1.7x10%0 y (2003Da05,2003Bi13,1997Gel5,
1995Gel17)> 2.5x10'9 y (2003Ce01), 1960Be13.
(<r?>)Y/2=5 3566 fm17 (2004An14, evaluation).
A<r?>(18AN-1801)=0.068 fnf 4 (1994Ji02).
A<r?>(183WI8ANY=0.052 fn? 3 (1994Ji02).
A<r?>(184W-1820)=0.099 fnf 5 (1994Ji02).

A 100.105977 2+ 1.381 nsl0 ABCD FGHIJKLMNOPQRSTU u=+0.52116 (1968Pe06,1989Ral7).

Q=-2.1335 (1977RuZV,1989Ral7).

B(E2)=4.176.

u: mossbauer effect (1968Pe06). Other: +0.328
(CEAD,1972Cal2). See also 2005St24 compilation.
Q: cER (1977RuzV). See also 2005St24 compilation.
T1/2: from several weighted averaging methods
(weighted average, limitation of statistical weights
method (LWM), normalized residuals method (NRM)
and Rajevdk technique (RT)) using 26 independent
measurements (from 1954 to 1991) of lifetimes from
Coulomb excitation, delayed coincidence methods,
pulsed beam, (¢)eand muonic atom. The value of

X2 is ~2.1 for different methods as compared to
critical x2 of 1.7. All the values used in the

averaging procedure are listed above in the header
comment. 2001Ra27 evaluation (of 27 measurements
from 1954 to 1988) gives nearly the same adopted
B(E2)(up)=4.208 and mean lifetime1)=1990 ps 20
(T1/2:1379 ns 14).

Jit E2 y to O+.

A 329.42686 4+ 62 ps3 A CD FGHI LMNOPQRSTU u=+0.8817 (1972Be94,1989Ral7).

u: iPAC (1972Be94). See also 2005St24 compilation.
Tyt from RDM in Coul. ex..
Jit AJ=2, E2y to 2+.

A 680.406 6+ 8.2 ps9 A C FGH LMNOPQR TU Ty from RDM in Coul. ex..
Jit. stretched E2/ to 4+.
B 1135.8210 0+ A I MNPRT Jm EO transition to O+.
A 1144.3012 8+ 2.01 ps17 FGH LM Q U Ty from RDM in Coulomb excitation.
Jmt. AJ=2, E2y to 6+; band assignment.
C 1221.401710 2+ 0.434 psll ACD HI MNOPQR T  Jrt E2yto O+

T1/2t from B(E2) in Coulomb excitation.
B(E2)(1S)(t)=0.14611 ((pol p,g) 19871c04). This
gives B(E2)(W.u.)=4.8 compared to 3.4 from Coul.

B 1257.414411 2+ 1.71 ps13 ACD HI MNPQRT 37>%.E2 y to O+,
T1/2: from B(E2) in Coulomb excitation.

D 1289.151510 2- 1.12 ns4 A CD GH M QR u=+1.7424 (1973Se14,1989Ral’7).
u: iPAC (1973Sel4). See also 2005St24 compilation.
Jit. M2 y to O+.

T12: from (B)(ce)(t) andBy(t) in *82Ta B~ decay.
Weighted averaging method (normalized residuals)

C 1331.117011 3+ <0.6 ns ACD H MN QRS 51731-.eﬁ2|1+E2 Y's to 2+ and 4+.
Ty2: from yy(t) in 182Ta B~ decay.
Ref: N: 13009.

D 1373.831710 3- 78 ps10 A CD GH MNOPQ T u=0.9627 (1972He10,1989Ral7).

U iPAC (1972He10). Other: 2.234
(IPAC,1973Sel14). See also 2005St24 compilation.
Jit. E3 y to O+.

T1/2: from (ce)(ce)(t) in'82Ta B~ decay.

Continued on next page (footnotes at end of table)
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182V, 163 NUCLEAR DATA SHEETS 1B2W 063

182y Levels (continued)

Seq. E(level) J Ti)2 XREF Comments
Ref: N: 1357.
C 1442.8326 4+ 0.32 ps3 ACD HI MNPQRT Jt. M1+E2 y to 4+; E2y to 2+; (E1)y from 5-;

band assignment.

Ty/2: from B(E2) in Coul. ex..
B(E4)(1S)()=0.012225 ((pol p,g) 19871c04) which
gives B(E4)(W.u.)=2.G1.

D 1487.503510 4- <49 ps A CD GH MN Jr. M2+E3 y to 2+; M1+E2y from 5-.
T1/2: from (ce)(ce)(t) in'82Ta B~ decay.
Ref: N: 1492.
B 1510.225 4+ AC H M R Jr. E2 y to 2+; E2+M1y to 4+; y from 5-.
H 1553.225610 4- 1.27 ns4 ACD GH MN R T1/2: from yy(t) in 182Ta B~ decay.
Jmt. M2+E3 y to 2+; M1+E2y from 5-.
D 1621.28322 5- C GH Mnprt Jr. M1 y from 6-; E1y to 4+.
C 1623.514 B)+ C H Mn pQr t Jr. E1y from 6-; band assignment.
H 1660.38321 5- C GH MNPRT Jr. E1+M2 y to 4+; M1+E2y to 5-; M1 y from 6-.
Ref: N: 1678.
A 1711.9715 10+ 0.76 ps7 FGH Q U Ty, from RDM in Coulomb excitation.
Jmt. AJ=2, E2y to 8+; band assignment.
I 1756.754 6+ C GH MN Jit. log ft=7.4 from 7+, E2y to 4+.
Ref: N: 1745.
1765.5412 M prt
H 1768.94323 6- C GH M p rSt Jit. E1+M2 y to 6+; E2V's to 4-; band assignment.
C 1769.57 (6+) Q E(level): level is suspect since the twaays at 1089
and 1440 are associated with the decay of 1769, (6)-
!]e%/.e{/. to 6+; possible band assignment.
J 1809.647 5- C GH N Rt J. M1 yto 4-; M1y from 6-; L(d,t)=4 from 1/2-.
Ref: N: *1792.
D 1810.854 (6)- C GH N t Jit. log ft=8.8 from 7+; M1+E2y to 5-; band
assignment.
Ref: N: *1792.
1813.43 MN 1t Ref: N: *1792.
K 1829.533 6- C GH rSt Jrt. log ft=7.4 from 7+; E2y to 4-.
1833.16 M rt
1856.065 (2+) D Mnprt Jmysto0+and 4+
Ref: M: 1856.2.
1856.95 1 Mnprt JmystoO+and 2+y(0) in (n,ny).
Ref: M: 1856.9.
1871.1715 1- D M Jmt. E1y to O+.
1887.8421 M P T
H 1917.055 7- C GH n RS Jt. AJ=2, E2y to 5-; y to (6)-; band assignment.
Ref: R: 1916.
1918.64 (2+ to 4+) Mn R Jit y to 2+.
Ref: R: 1923.
1959.3416 (2+) M pRt Jt. AJ=(2) y to 4+; y to O+.
Ref: R: 1957.
K 1960.303 - C GH p t Jrt log ft=7.1 from 7+;AJ=2, E2y's to 5-.
J 1960.787 6- cC G M p RSt J. M1 yto 5-; log ft=7.9 from 7+; possible band
assignment.
I 1971.047 M+ C GH R Jt. log ft=8.2 from 7+; M1+E2y to 6+; band
assignment.
Ref: R: 1966.
L 1978.354 - C GH n R Jrt. log ft=7.0 from 7+; M1+E2y to (6)-; band
assignment.
Ref: R: *1985.
1981.8225 Mn R Ref: R: *1985.
D 1993.6810 (7-) GH n R Jr. AJ=2y to 5-; band assignment.
Ref: R: *1985.
2016.88 (2,3,4)+ M R Jt L(d,t)=1,3 from 1/2-; possiblg’s to 2+ and 4+.

Continued on next page (footnotes at end of table)
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AW og4 NUCLEAR DATA SHEETS 1820, 054
18y Levels (continued)
Seq. E(level) J Ti)2 XREF Comments
E(level): 20237 level in (d,t) is probably not
2023.57, 3- level.
2023.573 3- D M J. M1+E2 y's to 2- and 4-.
2057.395 1+ D M R Jr. AJ=1y to O+; L(d,t)=1,3 from 1/2- target.
Ref: R: 2057.
H 2087.437 8- GH RT Jr. AJ=2y to (6-); band assignment.
Ref: R: 2086.
2109.9620 (2-,3-) D M RT Jr. (E2) y to 4-; (E1+M2)y to 2+.
Ref: T: *2117.
K 2114.355 (8)- C GH T Jit. E2 y to (6)-; log ft=8.2 from 7+; band
assignment.
Ref: T: *2117.
2116.43 D M T Jt. 0+ to 4+ fromy to 2+.
Ref: T: *2117.
M 2120.257 (8-) C GH T J. (M1) y to (7)-; probable quasiparticle structure.
Ref: T: *2117.
J 2131.33 (7-) GH RS Jit. y to (6)-; possible band assignment.
2143.010 M PRt
2147.9517 39) D M PRt Jrt. (E1) y to 4+; (E1+M2)y to 2+.
2173.53 (O+ to 4+) D M PRT Jit y to 2+.
Ref: T: *2175.
C 2180.48 (8+) Q Jit. y's to 8+ and 6+; band assignment
2184.044 (2-,3-) D M T Jm (M1) ys to 2- and 3-.
Ref: T: *2175.
L 2204.546 (8)- C GH PRt Jt. M1+E2 y to (7)-, logft=7.5 from 7+.
Ref: R: *2204.
2207.2116 3-) D M Rt J. (E3) y to O+ and (E1+M2)y to 4+.
Ref: R: *2204.
2209.0717 3- D M Rt Jt. E1yto 4+, logft=7.9 from 2+.
Ref: R: *2204.
I 2212.4911 (8+) GH PRt Jr. AJ=1yto (7)+; band assignment.
Ref: R: *2217.
D 2225.3511 (8-) GH R J. AJ=2y to (6)-, band assignment.
Ref: R: *2217.
E 2230.6315 (10+) 1.3us1l FGH T J. (M1) y to 10+; y to 8+; probable quasiparticle
structure.
Tyt from y(t); average of 1.2us 1 in °Be%®Pb,X)
and 1.4us 1in (@,2ny).
2240.8315 (3+) D M R Jit (M1) y's to 2+ and 4+.
H 2273.878 9- GH Rt Jrt. AJ=2yto (7)-; y to (8-); band assignment.
Ref: R: *2270.
2274.634 3)- D M Rt Jt. Elyto 2+; (M1) y to 4-.
Ref: R: *2270.
2283.56 1 M Rt Jrt 2283¢(0) in (n,ny).
Ref: R: 2284.
K 2301.568 (9-) G Jit. y's to (7)- and (8)-; band assignment.
2316.122 (1,2+) D T Jm yto O+.
Ref: T: 2311.
J 2323.8521 (8-) GH PrT Jit. y to (7)-; possible band assignment.
Ref: P: *2328.
Ref: T: *2331.
M 2327.9110 (9-) H PrT Jr. AJ=1, (M1+E2)y to (8-); band assignment.
Ref: P: *2328.
Ref: T: *2331.
2334.2521 H P t Jmr. (7,8,9) fromy to (7)-.
Ref: P: 2335.
A 2372.5718 12+ 0.38 p2 FGH QR TU Jmt. AJ=2, E2y to 10+; band assignment.
T1/2: from B(E2) in Coulomb excitation.
Ref: R: 2376.

Continued on next page (footnotes at end of table)
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182N, g5 NUCLEAR DATA SHEETS WB2W 1 4g5

182y Levels (continued)

Seq. E(level) J Ti)2 XREF Comments
2382.17 1 7.9 fs11# K Jrit. from yy(6)
B(M1)(1)=0.46 6. B(E1)(1)=5.0x10"°7.
D 2445.9815 (9-) GH R J. AJ=2yto (7-), band assignment.
Ref: R: *2453.
L 2455.7412 (9-) GH R Jr. AJ=1yto (8)-; y to (7)-; band assignment.
Ref: R: *2453.
2474.17 1@ 15 fs 2# K Jrt. from yy(6)
B(M1)(1)=0.315. B(E1)()=3.5x 105,
I 2479.8313 (9+) GH R Jmt. AJ=1yto (8+); y to (7)+; band assignment.
Ref: R: 2471.
H 2486.8910 10- GH r Jr. AJ=2yto (8-); y to (9-); band assignment.
E 2492.7617 (11+) FGH r J. AJ=1y to (10+); band assignment.
K 2507.489 (10-) G Jit. y's to (8)- and (9-); band assignment.
252010 0+ T  Jm L(p,t)=0.
Ref: T: 2520.
255210 0+ T  Jm L(p,t)=0.
Ref: T: 2552,
M 2563.9412 (10-) GH Jit. y to (9-); band assignment.
H 2710.9311 11- GH Jr. AJ=2yto (9-); y to (10-); band assignment.
272510 0+ p T Jm L(p,t)=0.
Ref: T: 2725.
L 2730.8516 (10-) GH Jr. AJ=1y to (9-); band assignment.
D 2739.1515 (10-) GH J. AJ=2y to (8-); band assignment.
K 2741.6612 (11-) G Jr. AJ=2y to (9-); band assignment.
I 2769.2616 (10+) GH T J. AJ=1yto (11+);y to (10+); band assignment.
E 2775.6318 (12+) FGH T Jr. AJ=2yto (10+); AJ=1y to (11+); band
assignment.
M 2823.9316 (11-) GH T Jr. AJ=1y to (10-); y to (9-); band assignment.
2884.17 1@ 16 fs 2# K Jrr. from yy(6)
B(M1)(1)=0.223. B(E1)(})=2.4x10°3.
2892.17 1) 27 fs17* K Jrit. from yy(6)
B(M1)(1)=0.07 4. B(E1)(1)=0.8x 1055,
2941.020 (1,2+) K Jit. y to O+.
H 2972.4913 12- G Jr. AJ=2yto (10-); y to (11-); band assignment.
D 2980.5818 (11-) GH Jr. AJ=2y to (9-); band assignment.
K 2981.3312 (12-) G Jit. y to (10-); band assignment.
2996.17 1 6.7 fs13* K Jir. from yy(6). Possible K=(0) assigned by
1993He15.
B(M1)(1)=0.255. B(E1)(t)=2.7x10"°5.
L 3027.9619 (11-) GH Jr. AJ=(1) y to (10-); y to (9-); band assignment.
E 3078.2319 (13+) FGH Jmt. AJ=1yto (12+); AJ=2y to (11+); band
assignment.
3080.17 1@ 17 fs 3* K Jrt. from yy(6)
B(M1)(1)=0.153. B(E1)(})=1.6x10"°3.
M 3106.7218 (12-) GH J. AJ=(1) y to (11-); y to (10-); band assignment.
A 3112.8720 14+ 0.24 p#A FGH Q Jr. AJ=2, (E2)y to 12+; band assignment.
Ty/2: from B(E2) in Coul. ex..
3163.17 1@ 10.3 fs14# K Jrit. from yy(6)
B(M1)(1)=0.24 3. B(E1)()=2.6x10°4,
3198.17 (1,2+)@ 16 fs 3% K Jit. (y,y) excitation from 0+.

B(M1)(1)=0.143. B(E1)()=1.5x1053.

H 3224.5315 13- G Jr. AJ=2yto (11-); band assignment.

K 3269.5616 (13-) G Jr. AJ=2y to (11-); band assignment.

D 3319.75 (12-) G Jit. y to (10-); band assignment.

L 3343.0621 (12-) G Jr. AJ=(1) y to (11-); y to (10-); band assignment.
3365.17 1@ 11.1 fs23* K Jrt. from yy(6)

B(M1)(1)=0.17 4. B(E1)(})=1.9x 10 54.

Continued on next page (footnotes at end of table)
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AW, 056 NUCLEAR DATA SHEETS 1820, g6
182y Levels (continued)

Seq. E(level) J Ti)2 XREF Comments

E 3398.3320 (14+) FGH Jr. AJ=2yto (12+); AJ=1y to (13+); band
assignment.

M 3410.5420 (13-) G Jit. y's to (11-) and (12-); band assignment.

P 3415.9020 (12) G Jmr. AJ=1y to (11+); band assignment.

3422.17 (1,2+@ 10.3 fs20% K Jit. (y,Y) excitation from 0+.
B(M1)(1)=0.193. B(E1)(?)=2.1x 10 °4.

K 3518.0415 (14-) G Jit. y to (12-); band assignment.

H 3549.9917 14- G Jt. AJ=2y to (12-); band assignment.

D 3567.84 (13-) G Jr. AJ=(2) y to (11-); band assignment.

3601.17 1@ 6.2 fs12% K Jrr. from yy(6)
B(M1)(1)=0.234. B(E1)(})=2.5x10 5.
3640.020 (1,2+) K Jit. y to O+.
P 3677.1322 (13) G Jit. y to (12+); band assignment.
3727.115 (1,2+) K Jit. y to O+.

M 3733.8523 (14-) G Jit. y's to (12-) and (13-); band assignment.

E 3736.3821 (15+) FGH Jit. y's to (13+) and (14+); band assignment.

N 3754.8721 (15+) 37 ns2 FG Jr. AJ=2, (E2)y to (13+);AJ=1y to (14+); bandhead
of configuration=(¢ 9/2+[624])v 7/2-[503])8-)+((T
9/2-[514])(rt 5/2+[402])7-). Other possible
configuration from coupling of K=10+ neutrons to
Kr=5+ protons:n9/2£514]+n1/2[541] is less likely.
Ty/ot from yy(t) in (}3C,a3ny). Other: 54 nsl0 in
(°Be,31y).

H 3807.6318 15- G J. AJ=2y to (13-); band assignment.

K 3880.0619 (15-) G Jt. AJ=2y to (13-); band assignment.

3882.020 (1,2+) K Jit. y to O+.

F 3893.6724 (16+) <7ns FG J. (M1) y to (15+); probable quasiparticle structure.
T1/2: from yy(t) in (°Be,3n).

A 3910.0723 16+ 0.14 ps3 FG Q Ty/2t from B(E2) in Coul. ex..

Jmr. AJ=2, E2y to 14+; band assignment.
3920.020 1 K Jir. from yy(6)

P 3966.2324 (14) G Jit. y's to (12) and (13); band assignment.

G 4040.63 7-) 20 ns1 FG Jr. (E1) y to (16+); probable quasiparticle structure.
Tyt from yy(t) in (*3C,a3ny). Other: 17 ns7 in
(°Be,31y).

M 4074.83 (15-) G Jrt y's to (13-) and (14-); band assignment.

N 4078.8724 (16+) G Jit. y to (15+); band assignment.

E 4081.53 (16+) G Jit y's to (14+) and (15+); band assignment.

K 4116.93 (16-) G Jit. y to (14-); band assignment.

D) 4197.14 (15-) G Jrt. y's to (13-); band assignment.

H 4211.13 16- G J. AJ=2y to (14-); band assignment.

4218.15 a7+) F Jit. y to (16+).

P 4280.23 (15) G Jit. y's to (13) and (14); band assignment.

F 4293.13 17+) G Jit. y to (16+); band assignment.

G 4421.53 (18-) FG Jt. y to (17-); band assignment.

N 4430.53 (17+) G Jit y's to (15+) and (16+); band assignment.

E 4453.28 17+) G Jit y's to (15+) and (16+); band assignment.

H 4456.23 17- G Jr. AJ=2y to (15-); band assignment.

4569.76 (18+) F Jit. y's to (16+) and (17+); band assignment.

K 4570.94 7-) G Jit. y to (15-); band assignment.

A 4690.8725 18+ G Jr. AJ=2y to 16+; band assignment.

F 4711.93 (18+) G Jit. y's to (16+) and (17+); band assignment.

4748.010 (18+) 0.088 pst22-17 F Q E(level): this level also seems connected with g.s.
'tl)'?/nzc:j'from B(E2) in Coul. ex..
Jit. y to (16+); Coulomb excited.
K 4779.64 (18-) G Jit. y to (16-); band assignment.

Continued on next page (footnotes at end of table)
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182N, o7 NUCLEAR DATA SHEETS WB2W 067

182y Levels (continued)

Seq. E(level) J Ti)2 XREF Comments
(0] 4780.44 (18) FG Jit. y to (17-); possible configuration=(
9/2+[624])(v 11/2+[615])10+)+ (fr 9/2-[514])(T
7/2+[4047))8-.
N 4804.93 (18+) G Jit. y's to (16+) and (17+); band assignment.
G 4820.13 (19-) FG Jit. y's to (17-) and (18-); band assignment.
E 4847.48 (18+) G Jit. y to 16+; band assignment.
H 4954.811 18- G Jit. y to (16-); band assignment.
F 5148.65 (19+) G Jit. y's to (17+) and (18+); band assignment.
5170.84 19- G P Jit. y to (17-); band assignment.
(0] 5191.84 (19) G Jt. y to (18); band assignment.
N 5199.64 (19+) G Jit. y to (18+); band assignment.
E 5225.313 (19+) G Jt. y to (17+); band assignment.
G 5235.84 (20-) FG Jit. y's to (18-) and (19-); band assignment.
K 5338.611 (29-) G Jit. y to (17-); band assignment.
A 5428.64 20+ G Jit. y to 18+; band assignment.
(0] 5618.54 (20) G Jit. s to (18) and (19); band assignment.
G 5666.98 (21-) G Jit y's to (19-) and (20-); band assignment.
T From least-squares fit toyts.
* For high-spin (36) states, ascending spins are assumed with the rise iraganitenergy, as expected from yrast
type of population of levels in in-beam, heavy-igrray studies. The transitions involvinly=2 from angular distri-
butions are generally treated as E2 from RUL and those Adthl and significant D+Q admixtures as M1+E2.
# Deduced fronT" o and branching ratio given by 1993He15.
@K=1 assigned by 1993He15 from comparison of reduced tiansirobabilities with Alags rules.
V%2W)
Eleve J E,’ ' Mult.* 5t Comments
100.10597 2+ 100.10598 100 E2 B(E2)(W.u.)=132.
a: 3.89.
a: 3.89.
329.4268 4+ 229.32082 100 E2 B(E2)(W.u.)=1940.
a: 0.196.
a: 0.196.
680.40 6+ 351.0B 100 E2 B(E2)(W.u.)=20@2.
a: 0.0538.
a: 0.0538.
1135.82 0+ 1035.632 10033 E2 a: 0.00420.
a: 0.00420.
1135.92 EO & (EO/E2)=1.87, X(EO/E2)=0.094 (2005Ki02
evaluation).
I (y4ce): 0-8119.
1144.30 8+ 463.9 100 E2 B(E2)(W.u.)=20498.
a: 0.0254.
a: 0.0254.
1221.4017 2+ 891.734 0.161 E2 B(E2)(W.u.)=0.03399.
a: 0.00569.
a: 0.00569.
1121.2903 100.03 M1+E2+EQ0 +30+6-4 B(E2)(W.u.)=6.7418.
B(M1)(W.u.)=2.2<107° 9.
Mult.: EO component suggested by ce datddfra
B~ (1990Ka35).
0: 17 +4-3 (1990Ka35).
a: 0.00360.
a: 0.00360.
1221.3953 77.8020 E2 B(E2)(W.u.)=3.4(.
a: 0.00305.

Continued on next page (footnotes at end of table)
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18
742\/\/108'8

NUCLEAR DATA SHEETS

18
742\/\/108'8

E: evel

JT[

E,f

y(182W) (continued)

Mult. ¥ oF

Comments

1257.4144

1289.1515

1331.1170

1373.8317

2+

2-

3+

3-

121.2

927.987

1157.31

1257.4073

31.7317128

67.7497010%

959.754

1189.0403

1289.1453

1001.73

1231.0043

42.722

84.680232

0.185

41.315

354

100.0023

1.1623

100.015

0.864

41.23

3.424

18.0216

100.06

4.1913

37.013

[E2]

E2

M1+E2 -9+3-6

E2

El

E1(+M2)  <0.02

M2+E3 -5.5+19-10

E1+M2+E3

M2
M1+E2 -8.9+18-21

M1+E2 -33+6-9

El

M1+E2 +0.34511

a: 0.00305.
B(E2)(W.u.)=2.0<1(% 6.

a: 1.83.

a: 1.83.

B(E2)(W.u.)=1.7314.

S(M3/E2)=+0.0414 (yy(B) in 182Ta f—, 1992Ch26).
a: 0.00524.

a: 0.00524.

B(E2)(W.u.)=0.638.

B(M1)(W.u.)=2.5¢107° 17.

E,: from 182Re decay (64.0 h). Value of 1157.52

from 182Ta decay fits poorly.

ly: from *¥2Re decay (64.0 h). Weighted average
from all datasets is 48 with x2~10.
a: 0.003427.

a: 0.003427.

B(E2)(W.u.)=0.918.

a: 0.00289.

a: 0.00289.
B(E1)(W.u.)=4.1%10° 16.

a: 1.628.

a: 1.628.

B(E1)(W.u.)=0.00035 .
B(M2)(W.u.)=1.5¢10? .

a: 0.21514.

a: 0.21514.

B(E3)(W.u.)=3.5813.
B(M2)(W.u.)=0.0001712.

d: other: -4.6 +36-Inf yy(0) in 182Ta g,
1992Ch26).

a: 0.01167.

a: 0.01167.

B(E1)(W.u.)=1.6¥108 10.
B(E3)(W.u.)=9.19.
B(M2)(W.u.)=0.0112.

a: 0.0087.

a: 0.0087.
B(M2)(W.u.)=0.0047217.

a: 0.01231.

a: 0.01231.

B(E2)(W.u.)=0.0023 .
B(M1)(W.u.)=4.2<1078 .

5: other: -8.2+22-42 (yy(6) in 182Ta p—,
1992Ch26).

a: 0.004558.

a: 0.004558.

B(E2)(W.u.)=0.0046 .
B(M1)(W.u.)=9.7x10°9 .

5: other: +11+6-3 (yy(0) in 182Ta B—, 1992Ch26).
a: 0.00301.

a: 0.00301.

B(E1)(W.u.)=0.00028.

a: 0.720.

a: 0.720.

B(E2)(W.u.)=23040.
B(M1)(W.u.)=0.0335.

a: 7.66.

a: 7.66.

Continued on next page (footnotes at end of table)
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18
742\/\/108'9

NUCLEAR DATA SHEETS

18
742\/\/108'9

E: evel Jgr EVT

+

y(182W) (continued)

Mult. ¥ oF

Comments

116.41796?

152.429932

1044.415

1273.7193

1373.8243

1442.832 4+ 1113.42

1342.7206

1487.5035 4- 44.6681

113.67170222

156.386432

198.351932

6.315

100.010

3.3610

9.4614

3.2111

100.022

59.712

1.1323

713

100.04

54.811

El

El

E1+M2 0.469

E1+M2+E3

E3

M1+E2 +5.6+13-10

E2

[E1]

M1+E2 +0.363

El

E2

B(EL)(W.u.)=2.%107° 3.

a: 0.253.

a: 0.253.

B(E1)(W.u.)=0.00015@1.

0(M2/E1)=+0.06917 (1967Ni03, positive sign from
1963E102) fromy(6) in 182Re £ decay; +0.01413
(1975Qu01); -0.03% (1980Sp01); -0.023
(1983Ri05); -0.2211 (yy(6) and ce in182Ta
B7,1992Ch26). All these values (except that from
1975Qu01) give unrealistically large B(M2)(W.u.)
values for example B(M2)(W.u.)=1580 for
0=+0.06917. RUL(M2)=1 suggests
0(M2/E1)<0.007. The evaluators assign pure E1.
a: 0.1258.

a: 0.1258.

B(E1)(W.u.)=1.36¢10"8 21.

B(M2)(W.u.)=0.0125.

a: 0.005112.

a: 0.005112.

B(E1)(W.u.)=1.3¥108 20.

B(E3)(W.u.)=92.

B(M2)(W.u.)=8x10"4 .

a: 0.0076.

a: 0.0076.

B(E3)(W.u.)=5.58.

a: 0.00496.

a: 0.00496.

B(E2)(W.u.)=10.410.

B(M1)(W.u.)=0.00105.

Mult.: from ce data int82Ta 8, 1990Ka35 suggest
M1+E2(+E0) with 3(E2/M1)=2013.
S(E2/M1)=+1.12 from yy(6) in 182Ta B~
(1992Ch26).

a: 0.003768.

a: 0.003768.

B(E2)(W.u.)=2.3523.

5(M3/E2)=-0.11+4-20 from y(6) in 182Ta B~ decay
is inconsistent with RUL(M3)=10, which suggests
that & should be near zerar(K)exp in 182Re £ decay
is consistent withd(M3/E2)=0 assigned by the
evaluators.

a: 0.00256.

a: 0.00256.

a: 0.63710.

a: 0.63710.

B(E2)(W.u.)=1.31(? .

B(M1)(W.u.)=0.036 .

a: 3.18.

a: 3.18.

B(E1)(W.u.)=0.00022 .

3(M2/E1)=-0.085 (yy(8) and ce in182Ta g,

1992Ch26).
a: 0.1177.

a: 0.1177.

B(E2)(W.u.)=64 .

5(M3/E2)=+0.06710 from y(8) in 182Ta B, but
RUL(M3)=10 suggest®(M3/E2) should be near

zero. The evaluators assign pure E2.
a: 0.317.

Continued on next page (footnotes at end of table)
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17842\N108-10

NUCLEAR DATA SHEETS

18
7aW

108'10

E: evel

E,f

y(182W) (continued)

Mult. ¥ oF

Comments

1510.22

1553.2256

1621.283

4+

4-

5-

1158.11

1387.3903

830.4
1180.72

1410.21

65.7221852

110.397

179.39381252

222.108532

264.074032

1223.91

1453.135

111.0%
133.805

178.475
247.465

1291.84

12.36

2.8120

203
1005

485

39.29

13114

40.86

100.014

47.55

254

0.475

4.13
493

453

1007

465

El

M2+E3 2.64

E2+M1 -2.810
E2
M1+E2 0.0936

[E1]

M1+E2 +0.928

El

E2

E1+M2 0.327

M2+E3

M1+E2 +0.39+4-3
El
E2

E1+M2 0.42

a: 0.317.

B(E1)(W.u.)=8.410°8 .
S(M2/E1)=-0.01+2-1 (yy(6) in 182Ta g,
1992Ch26%.
ly: from 18°Re decay (64.0 h).
a: 1.38<10°3,

a: 1.38x10°3.
B(E3)(W.u.)=5.6 .
B(M2)(W.u.)=0.0019 .

a: 0.0055424.

a: 0.0055424.

. 0.00364.

: 0.00364.

: 0.00235.

: 0.00235.
B(E2)(W.u.)=5.07.
B(M1)(W.u.)=0.00603.

a: 2.915.

a: 2.915.
B(E1)(W.u.)=(3.7610~7 19).
a: 0.290.

a: 0.290.
B(E2)(W.u.)=1.8920.
B(M1)(W.u.)=0.00017216.

3: other: +2.22 (yy() and ce in'82Ta g,

1992Ch26).
a: 0.69423.

a: 0.69423.
B(E1)(W.u.)=3.8%1076 12.
3(M2/E1)=+0.0277 (yy() and ce in'82Ta g,

1992Ch26).
a: 0.0480.

a: 0.0480.
B(E2)(W.u.)=0.6982.

a: 0.1254.

a: 0.1254.

B(E1)(W.u.)=7.0<10~10 10.
B(M2)(W.u.)=0.0002210.

: other: -0.15+10-25 (yy(8) in 182Ta g,
1992Ch26).

a: 0.00255.

a: 0.00255.

B(E3)(W.u.)=0.0174.
B(M2)(W.u.)=5.73<10~° 20.

QQAQ

Q

ly: 27 3'in (a,2ny) is much higher, probably an

impurity.
a: 0.006724.
a: 0.006724.

:1.964.
1.964.
0.0838.
0.0838.
0.1538.
0.1538.
1 0.002714.
: 0.002714.

2888388121281

Continued on next page (footnotes at end of table)
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182N, g 11 NUCLEAR DATA SHEETS LAW, 0g-11

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
1521.34 1.8920 (E3) a: 0.00402.
a: 0.00402.
1623.51 (5)+ 943.B 14.022 E2 ly: 355 in (n,ry) is discrepant.
a: 0.00507.
a: 0.00507.
1294.03 100.019  E2(+M1) >30 a: 0.00274.
a: 0.00274.
1660.383  5- 39.1 3.77 M1+E2 0.0617 a: 13.64.
a: 13.64.
107.135 20.115 M1+E2 -0.82 ly: 554 in (a,2ny) is discrepant.
a: 3.5413.
a: 3.5413.
150.255 737 (E1) ly: 5110 in (a,2ny) is discrepant.
a: 0.1305.
a: 0.1305.
172.875 513 M1+E2 +0.261 ly: 137 14 in (a,2ny) is discrepant.
a: 0.971.
a: 0.971.
217.555 46 3 (E1) ly: 937 in (a,2ny) is discrepant.
a: 0.0506.
a: 0.0506.
286.565 1007 E2 a: 0.0976.
a: 0.0976.
1330.92 5.35 E1+M2 0.52 a: 0.003214.
a: 0.003214.
1560.44 1.0211 (E3) a: 0.00382.
a: 0.00382.
1711.97 10+ 567.43 100 E2 B(E2)(W.u.)=2039.
a: 0.01543.
a: 0.01543.
1756.75 6+ 313.942 755 E2 a: 0.0743.
a: 0.0743.
1076.41 1003 E2+M1 +2.56+9-8 a: 0.00444.
a: 0.00444.
1427.21 92.117 E2 a: 0.00231.
a: 0.00231.
1765.54 434.2 4812
544.2015 10015
1768.943 6- 108.58 12.625 M1+E2 -0.62 ly: 78 6in (a,2ny) is discrepant.
a: 3.5013.
a: 3.5013.
145.435 11.89 (E1) ly: 4510 in (a,2ny) is discrepant.
a: 0.1420.
a: 0.1420.
147.715 16.214 M1+E2 +0.82 ly: 4910 in (a,2ny) is discrepant.
a: 1.309.
a: 1.309.
215.725 12.324 (E2) ly: 656 in (a,2ny) is discrepant.
a: 0.240.
a: 0.240.
281.435 1007 E2 a: 0.1031.
a: 0.1031.
1088.53 354 E1+M2 0.42 a: 0.004023.
a: 0.004023.
1439.33 2.8118 (M2) Mult.: E1+M2 from a(K)exp butAJrm requires M2.
a: 0.00930.
a: 0.00930.
1769.5 (6+) 1089.0
1440.1

Continued on next page (footnotes at end of table)
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17842\/\/108-12

NUCLEAR DATA SHEETS

17842\/\/108-12

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
1809.64 5- 188.5%4 1.3814
256.4211 1008 M1+E2 +0.037+6-7  a: 0.336.
a: 0.336.
1810.85 (6)- 42.0
187.345 18.418 E1+M2 +0.25+27-20 a: 0.37.
a:0.37.
189.607 21.818 M1+E2 +0.31+15-12 qa: 0.744.
a: 0.744.
323.3310 1007 E2 a: 0.0681.
a: 0.0681.
1813.4 524.23 100
1829.53 6- 19.850 0.3211 M1+E2 0.072 a: 1.3x10% 3.
a: 1.3x10% 3.
60.6510 0.9123
169.1510 1007 M1+E2 +0.0946 a: 1.060.
a: 1.060.
206.005 455 El a: 0.0581.
a: 0.0581.
208.265 555 M1+E2 -1.05 a: 0.4310.
a: 0.4310.
276.315 775 E2 a: 0.1090.
a: 0.1090.
342.0310 9.37 E2 ly: 43 4in (a,2ny) is discrepant.
a: 0.0579.
a: 0.0579.
1833.1 1733.6 100
1856.06 (2+) 598.56 10011
1527.010 105 Ey: from (n,fy) only.
1756.02 153 ly: 16740 in (n,ry) is discrepant.
1857.32 8.06 (E2) E,: from 182Re decay only, poor fit, level-energy
difference=1856.1.
a: 1.59x107°.
a: 1.59x10°3.
1856.9 1 1757.® 3512
1856.76 100 23
1871.17 1- 1542 ~
1771.02 10010 El a: 1.04x1073,
a: 1.04x1073.
1871.22 907 El a: 1.06x10°3.
a: 1.06x1073,
1887.84 556.3 8325
666.44 46 17
1558.54 100 25
1917.05 7- 106.2 82
148.21 102
160.205 E,: from 182Re decay only. Thiy is considered as
suspect by the evaluators since its intensity of 716
relative to 100 for 295.7 is much too high to have
missed detection in in-beagray study.
256.51 284 Q
295.6310 100 14 E2 a: 0.0888.
a: 0.0888.
1918.6 (2+to 4+) 1818.8 100
1959.34 (2+) 449.8 2110 Q)
627.54 50 14
1629.82 100 14
1859.18 7124
1959.210 145

Continued on next page (footnotes at end of table)
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17842\N108-13

NUCLEAR DATA SHEETS

17842\/\/108-13

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
1960.30 - 130.85 1007 M1+E2 -0.51+6-8 a: 2.036.
a: 2.036.

149.455 12.110 M1+E2 -0.15+15-18 a: 1.506.
a: 1.506.

191.395 907 M1+E2 -0.23+6-8 a: 0.73418.
a: 0.73418.

203.555 6.67 (E1) Fromy(6) in 182Re £ decay, 1980Sp01 give
0(Q/D)=-17 +10-24 or +0.06-9-4; favoring the
former value fromd based on ce data of 1971Ga37.
But 1971Ga37 assigned tentative E2 from their ce
data. 5(M2/E1)=-17+10-24 is inconsistent with
RUL(M2)=1 for T1/2(1960.3O levelx1 ns or so. The
evaluators assign tentative E1.
ly: 524 in (a,2ny) is discrepant.

a: 0.0599.
a: 0.0599.

299.9010 203 E2 ly: 616in (a,2ny) is discrepant.
a: 0.0851.
a: 0.0851.

339.0410 7210 E2 a: 0.0594.

a: 0.0594.
1960.78 6- 151.1% 263 M1+E2 0.83 a: 1.2113.
a: 1.2113.

300.3610 10023 M1+E2 +0.04826 a: 0.218.

a: 0.218.

1279.83 3.65

1631.45 0.7414 M2+E3 ~2.5 a: ~0.00396.
a: ~0.00396.

1971.04 ")+ 214.3% 100 M1+E2 +0.25+8-7 a: 0.53215.
a: 0.53215.
1978.35 - 18.030 1.95 M1+E2 0.0165 a: 1284.
a: 1284.

148.865 27.220 M1+E2 +0.28+8-6 a: 1.484.

a: 1.484.

209.405 768 M1+E2 -0.28+23-15 1y 333in (a,2ny) is discrepant.
a: 0.563.

a: 0.563.

221.596 1008 El a: 0.0483.

a: 0.0483.

357.0410 8.48 E2 a: 0.0513.

a: 0.0513.
1981.82 650.B 5918

723.87 269

1653.18 8224

1881.88 10018

1993.68 (7-) 182.% <11
372.41 10017 Q
2016.8 (2,3,4)+ 1688.20 10033
1915.312 10033
2023.57 3- 470.26 1005 M1+E2 0.61 a: 0.0553.
a: 0.0553.

536.045 10.316 M1+E2 0.72 a: 0.0374.
a: 0.0374.

649.735 16.824 M1+E2 0.82 a: 0.021923.
a: 0.021923.

734.535 18.722 M1+E2 1.03 a: 0.014822.
a: 0.014822.

2057.39 1+ 8oa 16 4
835.985 505 (M1+E2) ~0.8

Continued on next page (footnotes at end of table)
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17842\/\/108-14

NUCLEAR DATA SHEETS

18
7aW

108'14

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
1957.42 493 (M1+E2) 1.0+6-4
2057.43 1008 D
2087.43 8- 170.4 204
318.51 10015 Q a: 0.0716.
a: 0.0716.
2109.96 (2-,3) 556.3 10028 (E2) a: 0.01615.
a: 0.01615.
2010.13 86 12 (E1+M2) 0.9+7-4 a: 0.00259.
a: 0.00259.
2109.35 <235
2114.35 (8)- 154.16 58 13 M1+E2 0.63 a: 1.2212.
a: 1.2212.
197.42 237
285.110 468
345.2915 10015 E2 a: 0.0564.
a: 0.0564.
2116.4 2016.3 100
2120.25 (8-) 160.1 10018 (M1) a: 1.243.
a: 1.243.
290.51 356
2131.3 (7-) 362.8 100
2143.0 1813.610 100
2147.95 3-) 817.00 124 Ey: from (n,ry) only.
1818.72 928 (E1) ly: 22233 in (n,y) is discrepant.
2047.43 1008 (E1+M2) 1.0+10-5 a: 0.00269.
a: 0.00269.
21483 245 [E3]
21735 (0+ to 4+) 952.3 4212
2073.33 10023
2174 <23 Ey: from (n,fy) only.
2180.4 (8+) 1036.0
1500.0
2184.04 (2-,3) 810.25 18.221  (M1) a: 0.01639.
a: 0.01639.
894.855 1008 (M1) a: 0.01276.
a: 0.01276.
2084.03 3.13
2204.54 (8)- 226.1% 100 M1+E2 +0.1%2 a: 0.468.
a: 0.468.
2207.21 (3-) 1877.@ 58 18 (E1+M2) -0.286 a: 0.0013412.
a: 0.0013412.
2106.85 <250
2207.73 1009 (E3) a: 0.002009.
a: 0.00209.
2209.07 3- 835.% 3311 Ey: from (n,fy) only.
1879.62 216 E1l a: 1.06x1073.
a: 1.06x10°3.
2108.94 10017
2208.86 78 17 Ey: from (n,ry) only.
2212.49 (8+) 2413 100 15 D+Q
454,94 155
2225.35 (8-) 4143 100 Q
2230.63 (10+) 518.8 10013 (M1) B(M1)(W.u.)=6.9<10"8 12.
a: 0.0514.
a: 0.0514.
1086.51 697 [E2] B(E2)(W.u.)=1.810% 3.

ly: 116 13 in (a,2ny) is discrepant.

a: 0.00382.

Continued on next page (footnotes at end of table)
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182\, 1515 NUCLEAR DATA SHEETS LW, 0g-15

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
a: 0.00382.
2240.83 (3+) 1911.2 10017 (M1) a: 0.00230.
a: 0.00230.
2140.32 8715 (M1) a: 0.00197.
a: 0.00197.
2273.87 9- 186.3 16.719
356.81 10015 Q
2274.63 (3)- 787.15 86 16 (M1) ly: 158 in (n,ry) is discrepant.
a: 0.01763.
a: 0.01763.
900.805 10017 (M1+E2) ~0.5 a: ~0.01116.
a: ~0.01116.
2175.23 13.219 E1l a: 1.14x10°3,
a: 1.14x10°3,
2283.5 1 909.® 64 29
2283.510 10029
2301.56 (9-) 181.30 189
187.63 369
214.210 <27
341.31 109 46
384.41 10018
2316.1 (1,2+) 22168 ~275
23163 10020
2323.85 (8-) 406.2 100
2327.91 (9-) 207.2 7315 (M1+E2)
213.61 10016
2334.25 355.2 100
2372.57 12+ 660.6 100 E2 B(E2)(W.u.)=19110.
a: 0.01085.
a: 0.01085.
2382.1 1 22821 14220
23821 100
2445.98 (9-) 452.3 100 Q
2455.74 (9-) 251.2 100 14 (D+Q)
477.110 <7
2474.1 1 2374 66 14
24741 100
2479.83 (9+) 267.3 10018 D+Q
508.82 296
2486.89 10- 213.a 253
399.52 10019 Q
2492.76 (11+) 262.1 100 D+Q
2507.48 (10-) 205.2 3010
233.810 <20
387.12 12060
393.42 60 10
420.01 10020
2563.94 (10-) 236.0 10016
443.82 <8
2710.93 11- 224.0 243
437.11 10018 Q
2730.85 (10-) 275.1 100 14 (D+Q)
526.210 <14
2739.15 (10-) 513.8 100 Q
2741.66 (11-) 440.1 10018 Q
467.75 356
2769.26 (20+) 289.4 100 D+Q
557.65 394
2775.63 (12+) 282.8 100 D+Q

Continued on next page (footnotes at end of table)
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17842\/\/108-16

NUCLEAR DATA SHEETS

18
7aW

108'16

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
545.12 183 Q
282393 (11-) 260.0 100 D+Q
496.05 485
2884.1 1 2784 4011
28841 100
2892.1 @ 27921 15090
28921 100
2941.0 (1,2+4) 294D 100
2972.49 12- 261.@ 205
485.61 10020 Q
2980.58 (11-) 534.4 100 Q
2081.33  (12-) 4738 10019
494.62 386
2996.1 1 28961 16835
29961 100
3027.96  (11-) 297.1 100 (D+Q)
575.220 2411
307823 (134 302.3 100 D+Q y(586y)/1 /(302)=1.67 in (a,2ny).
585.82 479 Q
3080.1 1 2980 6118
30801 100
3106.72  (129) 282.8 100 (D+Q)
542.55 536
3112.87 14+ 740.2 100 (E2) B(E2)(W.u.)=1.71(? 5.
a: 0.00843.
a: 0.00843.
3163.1 1 3063l 5412
31631 100
3198.1 (1,2+) 3094 5921
31981 100
3224.53 13- 513.4 100 Q
3269.56 (13-) 527.9 100 Q
3319.7 (12-) 580.6! 100
3343.06  (129) 315.1 10014  (D+Q)
612.610 4329
3365.1 1 3264l 6317
33651 100
3398.33 (14+) 320.a 100 D+Q
622.71 6118 Q
3410.54 (13-) 303.8 10013
586.85 8813
3415.90 (12) 923.1 100 D+Q
3422.1 (1,2+) 3322 5315
34221 100
3518.04  (14-) 536.1 10020
545.75 4010
3549.99 14- 568.40 <22
577.51 10022 Q
3567.8 (139 587.3 100 Q)
3601.1 1 3501 7719
36011 100
3640.0 (1,2+) 364@
3677.13  (13) 261.1 10014
901.83 217
3727.1 (1,2+) 3622
37272
373385  (14-) 3233 7110
627.45 10014
3736.38 (154 338.0 100

Continued on next page (footnotes at end of table)
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17842\/\/108-17

NUCLEAR DATA SHEETS

17842\/\/108-17

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
658.21 9420
3754.87 (15+) 19 ~0.2 [M1] B(M1)(W.u.)=9.8<10"" .
ly: from yy data, I{/+ce) branching isz 10%.
a: 107.1.
a: 107.1.
356.51 10017 (M1+E2) B(M1)(W.u.)=13.10% 23.
a: 0.095.
a: 0.095.
676.82 5713 (E2) B(E2)(W.u.)=0.0010@3.
a: 0.01028.
a: 0.01028.
3807.63 15- 583.1 100 Q
3880.06 (15-) 610.9 100 Q
3882.0 1,24) 3782
38822
3893.67 (16+) 138.4 100 (M1) B(M1)(W.u.)=0.00040 .
a: 1.86.
a: 1.86.
3910.07 16+ 797.2 100 E2 B(E2)(W.u.)=20415.
a: 0.00719.
a: 0.00719.
3920.0 1 392@ 100
3966.23 (14) 289.1 10050
550.310 2513
4040.6 a7-) 146.4 100 (E1) B(E1)(W.u.)=2.9107% 2.
a: 0.1384.
a: 0.1384.
4074.8 (15-) 340.2 7525
664.25 100 25
4078.87 (16+) 324.a 100
4081.5 (16+) 345.2 60 20
683.23 10040
4116.9 (16-) 598.2 100
4197.1 (15-) 629.2 100
4211.1 16- 661.2 100 Q
4218.1 a7+) 324.%6 100
4280.2 (15) 314.a 100 67
603.110 3317
4293.1 a7+) 399.4 100
44215 (18-) 380.9 100
4430.5 a7+) 351.4 10018
675.511 189
4453.2 a7+) 371.30 <33
717.310 10033
4456.2 17- 648.@ 100 Q
4569.7 (18+) 351.6 10032
676.17 248
4570.9 a7-) 690.8 100
4690.87 18+ 780.8 100 Q
4711.9 (18+) 418.8 10018
818.16 64 27
4748.0 (18+) 837.9 100 [E2] B(E2)(W.u.)=2.51C? 6.
a: 0.00648.
a: 0.00648.
4779.6 (18-) 662.2 100
4780.4 (18) 739.2 100
4804.9 (18+) 374.2 100 25
725.75 50 25

Continued on next page (footnotes at end of table)

31



17842\N108-18

NUCLEAR DATA SHEETS

17842\/\/108-18

y(182W) (continued)

Eleve J E,’ ' Mult.* 5t Comments
4820.1 (19-) 398.4 100
779.93 2411
4847.4 (18+) 765.90 10033
937.310 6733
4954.8 18- 743.10 100
5148.6 (19+) 436.8 10025
855.54 <50
5170.8 19- 714.8 100
5191.8 (19) 411.2 100
5199.6 (19%) 394.2 100
5225.3 (19+) 772.10 100
5235.8 (20-) 415.@ 10025
814.84 7525
5338.6 (19-) 767.70 100
5428.6 20+ 737.2 100
5618.5 (20) 426.2 100
838.45 50
5666.9 (219 431.20 100
846.710 100

T The adopted values represent weighted averages from dtiffetudies. In cases where large discrepancies are
found, those values were not considered in deducing averalye (a,2ny), many such cases are noted where the
relative branching ratios are discrepant, generally bemgh higher than in other studies. For gammas from high-

spin levels above 2500 keV, gamma-ray energies and iniesisite almost entirely from’6Yb(13C,a3ny) dataset

since this dataset provides the most complete set of values.

* From ce and angular distribution/correlation studie$&fra decay8?Re decay and in-beamray studies.

a From evaluation by 1994HeZZ.
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182N, g 19 NUCLEAR DATA SHEETS LAW0g-19

(A) K=0+, g.s. band

20+ 5428.6
738
18+ 4690.87
(D) Km=2- octupole band.
781
(15-) 4197.1
16+ 3910.07
629
(139 3567.8
797
(129 3319.7
5?7'
14+ 3112.87 i
(11) l 2980.58
|
535
10-
| (10 2739.15
@) 2445.98
124 237257 (C) Km=2+ y band.
@) 2225.35
(84 2180.4
414
& Q) 1993.68
500
6)- 1810.85
(6%) 1769.5 © v
10+ 1711.97 i
(B) Km=0+ 8 band. ©)+ /
. 162351 5 1621.283
943
4+ 151022 Y 14875035
i 4+ 1442.832
1373.8317
3+ 1331.1170 1283 3;5
2+ 1257.4144 o 1221.4017
8+ 1144.30 / o+ l 1135.82 Y
1289
1440
1292
o~ 3
1294
6+ 680.40 A vy ‘ P
7 1343 1274‘
i ‘ ‘ 1189
1002
4+ 329.4268 A Y & A Yy v
1231 1374
2+ 100.10597 A A vy 4
0+ 0.0‘ A
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17842\/\/108-20

NUCLEAR DATA SHEETS

17842\/\/108-20

(E) v9/2[624]®v11/2[615]], K m=10+

(G) 4-quasiparticleband, K m=(17-)

(H) v9I2[624]2v1/2[510], K r=4-

@1) 5666.9
431
847
(F) 4-quasiparticleband, K 7=(16+)
20) 52358
(19+) 5148.6
856 416
437
a9 4820.1
(18+) 47119 o
780
398
818
419
(18) 44215
(17+4) 4293.1
381
399 (17 0406
(16+) 3893.67 ,/

(19+) 5225.3
772
(18+) 4847.4
766
17+) 4453.2
371
717
(16+) 40815
345
(15+) l 3736.38
683
338
658
(14+) 3398.33
320
(13+) l 3078.23
‘ 623
302
(12+) l 2775.63
\
545
283
(11+) l 2492.76
262
(10+) i 2230.63

18- 49548
744
17- 4456.2
16- 42111
649
661
15- 3807.63
14- 3549.99
583 M
13- 3224.53
578 ‘
514
12- 2972.49
262
11- l 271093
224
10- l 2486.89
213
9 ¢ 227387
186
8- 2087.43
7 1917.05
6 1768.943
1660.383
1553.2256
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182, 21 NUCLEAR DATA SHEETS 7iW10521
(K) v9I2[624]@v3/2[512], K =6~
(19 5338.6
768
(18) 4779.6
17-) 4570.9
663
691
(16-) 4116.9
(15) 3880.06
599
610
(14-) 3518.04
(L) n9/12[514)2 715/2[402], K 7e=7-
129 3343.06
T
a3) 326956 o
315
537
1) 3027.96
(12 2981.33
528
(1) m5/2[402)@ TT7/2[404], K 71=6+ T
474 297
(10+) 2769.26
(11-) 2741.66 (10-) 2730.85
iR 440 ‘
275
(10-) 2507.48 l
(94) 2479.83
I (3) veI2[624]@v1/2[510], K 11=5-. ©) 2
509 206 ‘
267 (8) 2323.85 (%) 230156 251
(8+) l 2212.49 18 ®- l 220454
(7-) 21313 (8- 2114.35 ‘
242 i
- i 197835
o+ l 197104 4 196078 (7). 1960.30 ‘ y
214 i
5 180964 , & =
6+ 1756.75 ! —
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182N, 1522 NUCLEAR DATA SHEETS LAW, 0g-22

18213 B~ decay (114.43 d) 1992Ch26,19925u09,1990Ja02

Parent:'82Ta: E=0.0; Jt=3-; Ty/,=114.43 d4; Q=1814.317; %3-=100

Q(g.s.): From 2003Au03.

1992Ch26 (1989Ka01,1989Ka20,1981Ka22 from the same Yyrangasured E ly, yy, ce, yy(0), lifetime. Fory rays, HPGe
detectors and for electrons mini-orange spectrometer wsed.

1992Su09 (also 1993Li03): Measured, Ky, yy coin.

1990Ja02: measuredyHy, yy coin.

1992Y005: measured 118@®,H,,T), oriented'82Ta, search for violation of parity (P), time reversal (T) a@@ through mea-
surement ofyy(0) for 1189 from 1289, 2- level which is close in energy to 1221, 2+ leWd results are reported.

Other measurements:.

2000Hel14: Recommendadray energies from evaluation and analysis.

1998Mil7: y-ray emission probabilities.

1997Ka47: cross sections #¥2Ta(ny) and from multi-element standard (MES) technique deducai$sion probabilities for
1189 and 122%.

1992Ke02: K-x rays ang rays, emission probabilities.

1991Fal2, 1983Fal&: anisotropy vs polarizing field and temperature, deducedmymle moment and quadrupole interaction.

1990Mel5: R, ly.

1990Ka35: ce, deduced EO transitions.

1987Ba66: x raysy(L x ray)(0), oriented nuclei, deduced anisotropy.

1987Ka34:y(6,temp), deduced electric-field gradient.

1986Wa35: k, ly.

1985Je05: K with a crystal spectrometer.

1984He12: Deduced transition energies ¥&Ta decay.

1983Ri05: y(0,T) and y(lin pol,T) on oriented™®2Ta, low temperature nuclear orientation.

1983EI02: &, ly, yy, yy(t), deduceda (K)exp's from their measuredyland using Ice(K)) data from literature.

1983Ji01: R, ly.

1981AI121, 1980AI27: NMR, oriented nuclei in Fe, deduced ¢tda

19811s08: &, ly, yy coin.

1978Bu26: L-subshell ratios for 19Qusing magnetic spectrometer.

1977Ka30: ce, penetration parameters.

1976He18: y, ce.

1976KI09: B, ce.

1975B005: By, curved-crystal spectrometer.

1975Gr15:y(t), y(ce)(t), deduced level lifetime.

1975QuO01:yy(0).

1975We22: &, ly, ce, y(ce)®), (ce)(ce)p).

1974Ha47:yy(6,H), deduced g factor.

1973Be55: K-x rays.

1973EI11: ce, k.

1973Mi28: ce.

1973Pi02: H.

1973Sel4dyy(6), yy(6,H), deduced g factor.

1973Vil13, 1972EmO01: isotopic half-life.

1972Be9%4:yy(6), yy(6,H), deduced g factor.

1972Ga23: |, ly.

1972He10:yy(0), yy(6,H), (ce)(ce)(t), L-subshell ce.

1972Kr05: y(0,temp), oriented nuclei.

1972Li11: y(circ pol), deduced parity admixtures.

1972Si30:By(6), By(circ pol), B-longitudinal pol.

1972Si33:yy(6,H), deduced magnetic moment.

1971Ho14:B(ce)(t), By(t), deduced level lifetimes.

1971MI01, 1971Ni02, 1970Nil3: E ly.

1970Ab14:y(ce)(t), By(t), (ce)(ce)(t),B(ce)(t), level lifetimes.

1970EI09: ce.

1970Pa33:yyy(6).

1970R015:By(0) for 521-keV B transition.

1970St03: y, ce.

1970Wh03, 1969Wh03:  ly.

1969Sa25: k, ly, yy coin.

1968B001, 1968B038: ce data for M/L, K/L, Kéland (N+O)/M ratios for E2 transitions.

1968H019, 1968Ni06, 1968Ni07, 1967Ni03: ce for M, K/Ls/M3, M/(N+O+P) for E2 transitions.

1968Me24: B, ce, subshell ratios.

1967Ba01: B, I8.
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182, 1623 NUCLEAR DATA SHEETS LW, 0g-23

1967Wa29: isotopic half-life.

1966Dz01: &, ly.

1966Kal3: ce for L subshells for E2 transitions.

1966K012: B, ly, ce.

1966Mel3, 1965Me08By(t), Byy(t), yy(t), y(ce)(t), deduced level lifetimes.

1966Ra04:y(ce)(t), deduced level lifetime.

1965D002: yy(t) for first 2+ and 2- states ik®2W.

1965EdO01: y.

1965Grl6: H, ly.

1965Me08, 1964R019, 1964Be36, 1963K002, 1963F002, 1968BED62Ba39yy(t).

1965Me08, 1964R019, 1964Be36, 1963Ba24, 1961G{324L).

1965He07, 1964Ko07, 1962Se10, 1962Mo15, 1961Vi07, 19BA,V1961Va27, 1961Vo05, 1961Ry03, 1960Gv@1:

1964Dal5: R, ly, EB, 1B, By coin, ce.

1964Ha28:3, By coin.

1964Bal2, 1964Ba47, 1963St16: ce.

1963EI08: yy coin.

1963Ko02, 1963KI04yy(6,H).

1963K002: yy(6,H,t).

1963KI04, 1963EI02, 1960Hi02y(0).

References prior to 1960:.

1959027, 1958Be73, 1957Su0l, 1955Mul9, G. BackstromivAfFlgsik 10, 387 (1956), C.M. Fowler et al.: Phys Rev 94,
1082 (1954):y.

1959Si84:yy coin.

1955Sub4:yy(t).

1955Mul9, 1959Si84, J. Demuynck et al.: Compt Rend. 2440 3@957), S. Jnanananda: J. Sci. Ind. Research (India) 8B,
147 (1949) B.

19588p£7, 19)5gKe26, 1957Wr37, 1952Ei12, 1951Si25: isotoqlf-life.

1959Si84: 3y coin.

1954Sul0:By(t).

1983EI02 report 15 new transitions and 5 new levels that aténaluded here because the evaluators consider the fidatitin
tenuous due to poor energy fits and, in some cases, intenkitige enough that they should not have been missed in other
studies.

The 351y ray deexciting the 680 level has been observed althoughlaliat cannot be directly populated i3/~ decay. No

transitions feeding that level have been confirmed althaughk feeding from higher lying 4+ states is likely.

182y Levels

E(level) Tt Tyt Comments

0.0

0+

100.10653 2+ 140ns2 Ty, weighted average of 1.27 ns 10 (1955Su64,1954Su10), 533 1§1963Ba24), 1.26 ns 4 (1963F002),

1.41 ns 6 (1963K002), 1.47 ns 9 (1964R019), 1.4 ns 1 (196484389 ns 3 (1965D002), 1.37 ns 3
(1965Me08), 1.45 ns 4 (1966BI08), 1.35 ns 7 (1966Fu03), b3 (1966Ra04), 1.48 ns 3 (1970Ab14),
1.380 ns 20 (1971Ho14), 1.55 ns 5 (1973GrXX), 1.38 ns 3 (14BBE See also Adopted Levels, where
1.381 ns 10 is recommended from all independent measursmsimg a variety of techniques.

329.428710 4+ <020ns T from 1971Hol4.

680.4810 6+

1135.92 0+

1221.411017 2+

1257.423218 2+

1289.161017 2- 112 nsA Ty weighted average (normalized residuals method) of 1.0B (1970Ab14), 1.22 ns 2 (1971Ho14),

1.17 ns 8 (1983EI02), 1.09 ns 4 (1989Ka01).

1331.126717 3+ <0.6ns T2t from 1965Me08.

1373.841817 3- 78 psl0  Typ: from 1972Hel0. Others: 2.25 ns 8 (1962Ba39}.40 ps (1971Ho14).

1442.835 4+

1487.514417 4- <49 ps T2 from 1972He10. Otherx120 ps (1971Ho14).

1510.2110 4+

1553.236417 4- 127 nsA Typ weighted average of 1.35 ns 4 (1970Ab14), 1.23 ns 2 (1974Hd120 ns 6 (1972Hel10) and 1.35 ns

3 (1983E102).

T From Adopted Levels.
* From delayed coincidence techniques.
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Eyi E: evel
31.7371 1289.1610
42.723 1373.8418
44.6611 1487.5144
65.7221515%  1553.2364
67.74970102  1289.1610
84.68024262  1373.8418
100.1059572  100.1065
110.397 1553.2364
113.67170222  1487.5144
116.417962 1373.8418
121.52b 1257.4232
152.4299126% 1373.8418
156.386432 1487.5144
179.39381252  1553.2364
198.3518729%  1487.5144
222.10853% 1553.2364
229.32076% 329.4287
264.074032 1553.2364
351.027 680.48
829.94 1510.21

I

2-
3-

4-

4-
2.
3-
2+

4-
4-
3-
2+
3-

4+

4-
6+
4+

level
=

1257.4232

1331.1267
1442.83

1487.5144
1221.4110
1289.1610
0.0

1442.83
1373.8418
1257.4232

1135.9
1221.4110

1331.1267

1373.8418

1289.1610

1331.1267

100.1065

1289.1610
329.4287
680.48

i
2+
3+

4+

4-
2+
2-

0+

4+
3-

2+
0+
2+

3+

3+

2+

2.
4+
6+

GG
1,18 Mult.# 5 a¥ Comments

19 El 1.628

0.824 E1 0.720 B from 1992Su09. 42.72+44.66 form doublet

0.08y sEt;:u%:rtgrg‘?'wQZSuOQ. 42.72+44.66 form doublet
structure.

84 M1+E2 0.0936 2915

11416  E1+M2 <0.02 0.21514 Ey: other: 67.7501612 (1985Je05).

714 M1+E2 +0.34511°¢ 7.66 d: +0.323 from A,=-0.254 (1983Ri05).

39.2 E2 3.89 Mult.: L1/L2=0.082313, L2/L3=1.12610
(1978Bu26).

0.28 [E1] 0.290

5.30 M1+E2 +0.363°¢ 3.18 d: +0.362 from A,=-0.32421 (1983Ri05)

1.25 El 0.253

0.00A8 [E2] 1.83

1928 El 0.1258 d: +0.06917 (1967Ni03, positive sign from
1963EI02); -0.03% (1980Sp01); +0.0143
(1975Qu01); -0.2241 (1992Ch26); -0.023
(1983Ri05). None of these values is consistent with
RUL(M2)=1 which suggest®<0.006. The evaluators
assigno=0 as in Adopted Gammas.
(152G)(THETA): A2=+0.3926, POL=-0.333
(1983RI05).
(152y)[892y](229y)(6): A»=-0.145, A4=-0.86
(1992Ch26); A=-0.114, A4=-0.011 (1981Ka22).

7.53 El 0.1177 0(M2/E1)=-0.0534 from A,=+0.4117, POL=-0.369
51983Ri05).
156y)[1002y](229y)(0): A»=-0.062, A,=+0.032
(1992Ch26); A=-0.052, A4=+0.022 (1981Ka22).
9: -0.085 (1992Ch26).

8.76 M1+E2 +0.928° 0.69423 0: +2.22 (1992Ch26).
d: +2.1 +3-2 from A=-0.70619, POL=+0.1710
(1983Ri05).
(179)[1044y](229y)(0): Ap=+0.112, A4=-0.302
(1992Ch26); A=+0.152, A,=+0.023 (1981Ka22).

4.8 E2 0.317 0(M3/E2)=+0.06710 from A,=-0.51910,
POL=-0.439 (1983Ri05), but RUL(M3)=10 suggests

214 E1l 0.0480 g: +8.'0277 (1992Ch26).
A»=+0.35810, POL=-0.348 (1972Kr05)
(222y)[1002y](229y)(0): A»=-0.0262, A4=-0.0523
(1992Ch26); A=-0.04614, A4,=-0.03219
§1981Ka22).
222y)(1002y)(6): A»=+0.278, A4=+0.3311
(1992Ch26).
(222y)(1231y)(0): A»=-0.0306, A4=-0.0158
(1992Ch26); A=-0.0313, A4=-0.0012 (1981Ka22);
A,=-0.02012, A4,=+0.01015 (1975Qu01).

10.32 E2 0.196 0(M3/E2)=+0.0077 from A,=-0.5087,
POL=-0.2712 51983Ri053.

10.20 E2 0.1254 POL=-0.334 (1983Ri05).

0.33D E2 0.0538

0.04D

Continued on next page (footnotes at end of table)
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6€

Eyi E:evel
891.628 1221.4110
928.017 1257.4232
959.733 1289.1610
1001.723 1331.1267
1035.82P 1135.9
1044.415 1373.8418
1113.412 1442.83
1121.29032 1221.4110
1135.92P 1135.9
1157.526 1257.4232
1158.12 1487.5144
1180.72 1510.21
1189.04032 1289.1610

NG

-
2+
2+

3+

0o+
3-

4+

2+

o+
2+

4-

4+
2-

level
Ef

329.4287

329.4287

329.4287

329.4287

100.1065
329.4287

329.4287

100.1065

0.0
100.1065

329.4287

329.4287
100.1065

i
4+
4+

4+

4+

2+
4+

4+

2+

(053
2+

4+

4+
2+

y(182W) (continued)

T8 Mult.?

o

a?

Comments

0.189 E2
1.76 E2

0.98 M2+E3

5.95 M1+E2

0.0® E2
0.a7 E1+M2

1.2 M1+E2

10030 M1+E2

EO
2.01 M1+E2

0.8 El

0.A E2(+M1)
47D E1+M2+EF

Continued on next page (footnotes at end of table)

-5.5+19-10

-8.9+18-21°

0.469

+5.6+13-10

+30+6-4°

-9+6-3°

-2.810

0.00569
0.00524

0.01167

0.004558

0.00420
0.005112

0.003768

0.00360

0.00343

1.38<10°3

0.00364
0.0087

o (K)exp=0.00392 (1992Ch26).
(928y)(229y)(0): A,=+0.186, A4=+0.111
(1992Ch26).

0: +0.0414 (1992Ch26).
a(K)exp=0.00956.

o(L)exp=0.00192 (1992Ch26).

J: -4.6 +36%0 (1992Ch26).
(960y)(229y)(0): A=+0.3114, A4=-0.4620
(1992Ch26).

a(K)exp=0.00342.

a(L)exp=0.000494.

0: -8.2 +22-42 (1992Ch26), -30818-54 (1983Ri05).
A,=+0.263, POL=+0.5823 (1983Ri05).
(1002y)(229)(0): Ap=+0.123, A4=-0.104
(1992Ch26).

o (K)exp=0.00483 (1992Ch26).
(1044y)(229)(0): Ap=-0.116, A,=+0.168
1992Ch26).

1 +1.12 (1992Ch26).
J: from A»=+0.12713 (1983Ri05).
(1113/)(229)(0): A2=-0.122, A,=+0.093
(1992Ch26); A=-0.111, A4=+0.121 (1981Ka22).
a(K)exp=0.00301.
o(L)exp=0.000542 (1992Ch26).
d: from A,=+0.0886, POL=+0.034 (1983Ri05).
a(pair)/a(K)=0.00029.
I(ce(K))=0.000134.
a(K)exp=0.00774 (1992Ch26).
Ey: 1157.5 and 1158.¢ are close together, most
precise energy of the doublet is given by 1990Mel5
as 1157.5085. The evaluators have adopted energy
of 1157.526 from 1992Su09 (who give separate
values for the doublet as 1157.52 and 1158.1he
latter y ray deexcites the 1487 level). It should be
pointed out that the energy deviates from the
level-energy difference by 0.2 keV.
ly: from 1992Su09. 1157.50+1158.1 form doublet

structure.

9: -0.01 +20-10 (1992Ch26).

(1158/)(229)(8): A>=+0.204, A4=+0.045
(1992Ch26).

Ey: from 1992Su09. 1157.50+1158.1 form doublet
structure.

a(K)exp=0.00373.

a(L)exp=0.000613.

ly: 16.7 2 per 100 decays (1997Ka47) as compared to
16.4 3 from the level scheme presented here.
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ov

Eyi E: evel
1221.39532 1221.4110
1223.53 1553.2364
1231.00432 1331.1267
1257.40732 1257.4232
1273.71932 1373.8418
1289.14532 1289.1610
1342.7206 1442.83
1373.82432 1373.8418
1387.39032 1487.5144
1410.65 1510.21
1453.135 1553.2364

i

2+

3+

2+

4+

3-

4-
4+
4-

level
Ef

0.0

329.4287

100.1065

0.0

100.1065

0.0

100.1065

0.0

100.1065
100.1065
100.1065

i

0+

4+

2+

0o+

2+

0+

2+

0+

2+
2+
2+

18

y(182W) (continued)

Mult.? 1)

a?

Comments

778

0.47

330

4.28

1.873

3.99

0.7%7

0.63

0.208
0.18
0.10

E2

E1+M2 0.327

M1+E2 -33+6-9¢

E2

E1+M2+EF

M2

E2

E3

M2+E3
E2
M2+E3

2.64

T For absolute intensity per 100 decays, multiply by 0.849
* Weighted average of values from 1994KaZzZL, 1992Su09, 1¥80J4990Mel5, 1989Ka20, 1988Wa26, and
1985GoZK, using the lwm method, unless otherwise stated.
§ Weighted average of values from 1998Mil7, 1992Ch26, 1909S51990Ja02, 1990Mel5, 1989Ka20, 1983EI02,
1983Ji01, 1980R022, 1980Sc07, 1979Hn02, 1977Gel2, 12ZmHB@d 1974Lal5 using LWM method, unless other-
wise stated.
® Derived from relative Ice values and(6) measurements of 1967Ni03, 1983Ri05, 1972Kr05, 1961HA2B3EI02,
1971Ga37, 1972Hel0, 1975Qu01, 1980Sp01, and 1981Ka22.
Y a(painfa(K) from 1966K012.

a8 Recommended value from 2000He14 (evaluation and analysis)

0.00305

0.00255

0.00301

0.00289

0.0076

0.01231

0.00256

0.00496

0.0055424
0.00235
0.006724

5(M2/E1)=+0.446, 5(E3/E1)=-0.6910 from

A»=-0.88419, POL=+0.133 (1983Ri05).
a(pair)/a(K)=0.0022.

J: 26.53 per 100 decays (1997Ka47) as compared to

27.15 from the level scheme presented here.
POL=-0.349 (1983Ri05).

a(K)=0.0025 used for normalization of ce data
(1992Ch26).

a(pair)/a(K)=0.0028.

d: -0.15 +10-25 (1992Ch26).

(1223/)(229y)(0): Ao=+0.233, A4=+0.119
(1992Ch26).

a(K)exp=0.00231.

J: +11 +6-3 (1992Ch26).

d: from A»=-0.06712, POL=-0.2412 (1983Ri05).
a(pair)/a(K)=0.0024.

o (K)exp=0.000322.

POL=-0.369 (1983Ri05).

o (pair)/o (K)=0.008.

a(K)exp=0.00243.

o(L)exp=0.000474 (1992Ch26).
a(K)exp=0.002915.

d(M2/E1)=+0.3610, 56(E3/E1)=-0.2812 from
A»=-0.376, POL=-0.395 (1983Ri05).
a(pair)/a(K)=0.014.

a(L)exp=0.00192.

POL=+0.3912 (1983Ri05).

a(pair)/a(K)=0.0009.

a(L)exp=0.000306.

0(M3/E2)=-0.11+4-20 from A,=-0.3312,
POL=-0.5718 (1983Ri05) is inconsistent with
RUL(M3)=10, which suggests that should be near
zero. The evaluators assign pure E2 as in Adopted

Gammas,

a(pair)/a(K)=0.013.
a(K)exp=0.00363.

o (L)exp=0.000744 (1992Ch26).
a(K)exp=0.00403 (1992Ch26).
a(pain/a(K) ~ 0.026.
a(K)exp=0.00284 (1992Ch26).
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b Transitions deexciting the 1136 level were only reportedlBY6KI09 and 1992Su09.Ely, and mult are from ce
data. The 121feeding the 1136 level has not been observegisErom the level energy difference, andAce) is

deduced from the requirement of an intensity balance at 1136 level. y(121.5) is then deduced fromyce) and

the assumed E2 multipolarity.

¢ Sign from yy(6) measurements of 1983Ri05, 1972Kr05; magnitude from thessgsurements and ce data.

d From pol yy(8) measurement of 1983Ri05.

125 Megy
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182, 1528 NUCLEAR DATA SHEETS L02W, 0g-28

B~ radiations

EB~ T  E(level) 1B~ Log ft
246 1553.2364 29.3 7.492
(304.1) 151021 0125  10.073
(326.8) 1487.5144 1.8 9.0212
(371.5) 1442.83 0587  9.691
408 1373.8418 20.8 8.392
(483.2) 1331.1267 2.26 9.492
531 1289.1610 39.12 8.352
(556.9) 1257.4232 0.881 10.096
591 1221.4110 4.00 9.5313

1470 329.4287  0.0960F 12.575
1713 100.1065  0.0568%  13.025

T From 1966Ba41, 1964Ha28, 1966Ve05, and 1964Dal5.
* From 1966Ba41.

Decay Scheme

Intensities: |, e per 100 parent decays

= 90 114434
Q =1814.3 £
QJV (\?’ ISEN $ N N] g
%ngalog %3~ =100.0 Qo g,q??é?/wg@? Y & o Qq? o
* Y
ISToore Y Lew, & M Sl
SISO TS oS, SOOI g ¥ L 8L o N
BB Loght \ FBS9S0e” SOV ESO S S8 FHIeTE 8 © o
T NSO WY NG O8O0 SOTETYS & N EINIT S 00 Yo &
246 293 7.49 4- EITITYEIY & &@ﬁ’f@”gﬁ oV Q‘{?\S’QN‘UN* G @ SN’Q‘?’S* S oS, 15532364 127ns
0125 1007 e 1 Y TS T D 0N A RILOY I 0 DO T SV 151021
Y T U S W QS N e SR
18 9.02 4- { i IR TS W T S Tl WSS D ) T\ 1487.5144 49ps
NO. 0 VNN N S QS99 L
0587 969 4+ VSN Ty Ao S e \__1442.83
408 205 839 3 Tt TR SO N ot Ny B e—— 1373.8418  78ps
2.20 9.49 3+ i SR E TV 00 1331.1267 0.6ns
531 397 835 2 T VA 1289.1610 112ns
0.88 10.09 2+ 1 I 1257.4232
591 40 a53 2+ & 1221.4110
0+ 11359
6+ 680.48
1470 0096 1257 \4+ 329.4287 0.20ns
1713 0058 1302 \ 2+ 100.1065 1.40ns
0+ 0.0
18
742W108
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17842\/\/108-29

NUCLEAR DATA SHEETS

17842\/\/108-29

3- 0.0

Decay Scheme (continued)

Intensities: |, e per 100 parent decays

114.43d
Q =1814.3 °
S
18 %B-=100.0 O D
73 Taygg L YR
o' &
VYS9
U N
EB~ 1B~ Log ft &N Y
- -— —— O N N NS
Y Y
501 40 953 2 T Y oo 1221.4110
I
0+ S 11359
(8]
3
&
&
§
6+ & 680.48
&
N
&
A
¥
>
\ &
1470 0096 1257 4+ Y @ 320.4287
(ozbv
$
N
s
1713 0058 1302 2+ S 100.1065
0+ I 20
182/
74 108

0.20ns

1.40ns
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17842\N108-30

NUCLEAR DATA SHEETS

17842\/\/108-30

Parent:'8?Re: E=0.0; #=7+; T;/,=64.0 h5; Q=2.80<10° 10; %&=100

E(level) Jr Tl/2

0
100

Muonic atom

1970Hi03

Comments

182 Levels

1.33ns  B(E2)=4.2912.
Ty/o: from B(E2).

1977Je02: MeasuredyEly, yy.
1961Ha23: Measured ce.
1972Gal5 (also 1971Ga30): Measured B, yy. The ce data were used from 1970Ag07 and 1961Ha23.
1971Ga37, 1970Ag07 (from the same group): measured cdomeztectrons using an iron-free2/2 B spectrometer.
1969Sa25: MeasuredyEly, yy. Deduced conversion coefficients using ce data from 1963Ha2
Others:.
1980Sp01: Measured 8,temp), nuclear orientation at low temperature.
1964Ba43: Measured ce. Relative electron intensities anedsor about 14 transitions from 734 to 1189 keV. No corieers
coefficients given.
1958Ga24: MeasuredyEce.
Unless otherwise stated, experimental conversion cogfiisiare from 1972Gal5 who deduced these from §hey intensities
and ce data from 1961Ha23, 1964Ba43 and 1970Ag07. The cefrdatal971Ga37 (supplementary to those from their
earlier publication 1970Ag07) were probably not availaloled 972Gal5.

E(level)

0.0

100.114
329.445
680.5010
1221.375
1257.525

182Re ¢ decay (64.0%)

1977Je02,1961Ha23,1972Gal5

J | E(level)

O+ | 1289.155
2+ | 1331.136
4+ | 1373.815
6+ | 1442815
2+ | 1487.505
2+ | 1510.217

T From Adopted Levels.

gt
2-
3+
3-
4+
4-
4+

182y Levels

E(level) Jrf
1553.225 4-
1621.275 5-
1623.546  (5)+
1660.375 5-
1756.776 6+
1768.955  (6)-

y(*#Aw)

E(level)

1809.667

1810.896
1829.535

JT | E(level) Jrf

5- | 1971.098 (7)+
(6)- | 1978.376  (7)-
6- | 2114.437 (8)-

1916.9411 (7)- | 2120.538 (8-)

1960.336
1960.798

(7)- | 2204.568 (8)-
6-

A, values and W(9-1 anisotropies are from low-temperature nuclear ort@mastudy of 1980Sp01.

Eyi E:evel
18.0510 1978.37
19.8510 1829.53
31.71 1289.15
39.11 1660.37
42.0 1810.89
42.71 1373.81
60.6510 1829.53
65.81 1553.22
67.8510 1289.15
84.685 1373.81
100.105 100.11

i
(7)-
6-
2-
5-

(6)-
3-
6-
4-
2-

3-

2+

1, Mult. 58 a Comments
0.482 M1+E2 0.0165 1284
016  MI1+E2 0.072 1.3x10% 3
1@ E1l 1.633
1@ M1+E2 0.0617 13.64 L1/L2>8.7 (1971Ga37).
1.8 El 0.72112
0.4 [M1] 3.48
11.22  MI1+E2 0.0936 2.905 L1/L2=7.97, L1/L3 ~ 16, L2/L3 ~ 2, M1/M2 ~ 8
(1971Ga37).
8 E1(+M2) <0.02 0.21514 L1/L2=2.84, L1/L3=2.14, L2/L3=0.7614
(1971Ga37).
10.® M1+E2 +0.34511 7.66 a(K)exp ~ 6.0 (1971Ga37)¢(L1)exp=1.1535;
a(L2)exp=0.4614; a(L3)exp=0.3410.
L1/L2=2.4014, L1/L3=3.23, L2/L3=1.3612,
M1/M2=2.3 4, M1/M3=2.55 M2/M3=1.13
(1971Ga37).
63.817 E2 3.89 Aly(absolute)=0.4 per 100 decays.

Continued on next page (footnotes at end of table)
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182N, 1g-31 NUCLEAR DATA SHEETS LAW, 0g-31

y(182W) (continued)

Ef Eleve oot Mult. 58 a Comments

ly: calculated from the intensity balance at the 100
level. Measured value is/#580 40.
W(0°)-1=-0.05725.
a(Ll)exp=0.11, 0.09119; a(L2)exp=1.1735,
1.0813; a(L3)exp=1.0532, 1.0413.
L1/L2=0.0788, L1/L3=0.0839, L2/L3=1.076
(1970Ag07).

107.135  1660.37 5- 5.5 M1+E2 -0.82 3.5413 W(0°)-1=+0.548.
a(K)exp=2.37 for 107.1y+108.6/ (1971Ga37).
L1/L2=0.748, L1/L3=1.0916, L2/L3=1.63

(1971Ga37).

108.585 1768.95 (6)- 3.12 M1+E2 -0.62 3.5013 W(0°)-1=+0.5515.
a(K)exp=2.37 for 107.1y+108.6/, M1/M2=2.19
(1971Ga37).

110.385  1553.22 4- 0.4 [E1] 0.290

111.075  1621.27 5- 0.8 [E1] 0.286

113.685  1487.50 4- 18.92 M1+E2 +0.363 3.18 W(C')-1=-0.12215.
a(K)exp=2.78 (1971Ga37)a(L1)exp=0.325;
a(L2)exp=0.07825; a(L3)exp=0.07519.
L1/L2=4.06, L1/L3=9.913, L2/L3=2.117,
M1/M2=3.2 5, M1/M3=5.4 10 M2/M3=1.8 6
(1971Ga37).

116.235  1373.81 3- 2.2 E1l 0.254

130.815 1960.33 (7)- 29.20 MI1+E2 -0.51+6-8 2.036 W(0°)-1=+0.4109.
a(K)exp=1.44.

133.805  1621.27 5- 9.3 M1+E2 +0.39+4-3 1.964 W(0°)-1=-0.15317.
a(K)exp=1.2718, K/L3=67 19 (1971Ga37).

145.435 1768.95 (6)- 2.& (E1) 0.1420 W(0)-1=+0.069.
a(K)exp=0.114 (1971Ga37).

147.695 1768.95 (6)- 3.3 M1+E2 +0.82 1.309 W(0°)-1=-0.316.
a(K)exp=0.9630 for 147.6/+148.8/+149.4y,
L1/L2=1.64, L1/L3=2.819, L2/L3=1.88
(1971Ga37).

148.865  1978.37 (7)- 6.% M1+E2 +0.28+8-6 1.484 W(0°)-1=-0.126.
a(K)exp=0.9630 for 147.6/+148.8/+149.4/
(1971Ga37).

149.455  1960.33 (7)- 3.3 M1+E2 -0.15+15-18 1.506 W(0°)-1=+0.2311.
a(K)exp=0.9630 for 147.6/+148.8/+149.4y,
K/L2=37 25 (1971Ga37).

150.255  1660.37 5- 2.2 (E1) 0.1305 W(0)-1=+0.1017.

151.155  1960.79 6- 1.7 M1+E2 0.83 1.2113 o (K)expx~0.32.

a(K)exp=0.175 for 151.1y+152.4/+153.9,

L1/L2=2.16, L1/L3>9.8, L2/L3>5.0 (1971Ga37).
152.435 1373.81 3- 33.20 E1 0.1258 a(K)exp=0.11635.

W(0°)-1=-0.143.

L1/L2 ~ 4.3, K/L2 ~ 28 (1971Ga37).

d: +0.06917 from y(6) data, but RUL(M2)=1
suggest near zero.

154.105  2114.43 (8)- 0.8 M1+E2 0.63 1.2212 a(K)exp=0.175 for 151.1y+152.4/+154.0y
(1971Ga37).
L1/L2=2.98, L1/L3=3.310, L2/L3=1.25
(1971Ga37).

156.395  1487.50 4-  28.20 E1 0.1177 W(6)-1=+0.1196.

a(L1)exp=0.009636.
160.205° 1916.94 (7)- 0.9%P
160.205° 212053 (8-) 0.9%° (M1) 1.243 a(K)exp ~ 0.92 (1971Ga37).
169.155 1829.53 6- 4483 M1+E2 +0.0946 1.060 W(0)-1=+0.0515.
a(K)exp=0.8721; a(L1)exp=0.14017.
L1/L2=104, L1/L3>27, L2/L3>2.5, M1/M2=9.918,
M1/M3=38 21, M2/M3=4.4 24 (1971Ga37).

Continued on next page (footnotes at end of table)
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182N, 1g-32 NUCLEAR DATA SHEETS LW, 0g-32

y(182W) (continued)

E/* Eleve yooom Mult. 58 a Comments

172.875 1660.37 5- 13.9 M1+E2 +0.261 0.971 W(0)-1=-0.0799.
a(K)exp=0.6711 (1970Ag07).
L1/L2=7.18, L1/L3=17 3, L2/L3=2.46,
M1/M2=4.9 14 (1971Ga37).

178.475 1621.27 5- 8.5 E1l 0.0838 W(0)-1=+0.10220.
a(K)exp=0.0104 (1971Ga37).
179.405 1553.22  4- 11.7 M1+E2 +0.928 0.69423 W(0°)-1=-0.29912.
L1/L2=1.9919, L1/L3=3.03, L2/L3=1.5019
(1971Ga37).
187.345 1810.89 (6)- 1.2812 E1+M2 +0.25+27-20 0.37 W(0°)-1=-0.0714.
188.545  1809.66 5- 0.55
189.655 1810.89 (6)- 1.5 M1+E2 +0.31+15-12 0.744 W(0°)-1=-0.108.
a(K)exp=0.07719 (1971Ga37).
191.395 1960.33 (7)- 26.@0 M1+E2 -0.23+6-8 0.73418 W(0°)-1=+0.1299.

a(K)exp=0.6615; a(L1)exp=0.09830, 0.0778;
a(L2)exp=0.00817; a(L3)exp=0.002.

198.345  1487.50 4- 15.13 E2 0.317 W(0)-1=-0.18212.
a(K)exp=0.204.
L1/L3=0.6634 (1970Ag07).
d: +0.06710 from y(0) data, but RUL(M3)=10
suggests near zero.

203.555 1960.33 (7)- 1.2 (E1) 0.0599 W(0)-1=+0.076.
d: from y(0), 1980Sp01 gived(Q/D)=-17 +10-24 or
+0.06 +9-4; favoring the former value frond based
on ce data of 1971Ga37. But 1971Ga37 (also
1972Galb) assigned tentative E2 from
a(K)exp=0.153 (1971Ga37) and questioned the
placement and mult assignme@d(M2/E1)=-17
+10-24 will be inconsistent with RUL(M2)=1 for
T1/2(1960.33 levek<l ns or so. The evaluators
assign tentative E1.

206.005  1829.53 6- 2. El 0.0581 W(0)-1=+0.146.

a(K)exp =~ 0.047 (1971Ga37).
208.265  1829.53 6- 2.8 M1+E2 -1.05 0.4310 W(0°)-1=+0.526.

a(L2)exp =~ 0.024 (1970Ag07) o (K)exp=0.314.
209.405 1978.37 (7)- 1.2 M1+E2 -0.28+23-15 0.563 W(0°)-1=+0.3910.

a(K)exp=0.5315, 0.3511; a(L1)exp=0.07414.
L1/L3>3 (1970Ag07).

214.325 1971.09 (7)+ 4.3 M1+E2 +0.25+8-7 0.53215 W(0°)-1=-0.075.
a(K)exp=0.4413, 0.428; a(L1)exp=0.06519,

0.0649,
L1/L2=8.7 19 (1971Ga37).

215735 1768.95 (6)- 3. (E2) 0.240 W(0)-1=-0.177.
a(L1)exp=0.02610 (1970Ag07).

217.555 1660.37 5- 12.8 (E1) 0.0506 W(0)-1=+0.11720.
a(L2)exp=0.003815 (1971Ga37).

221.615 1978.37 (7)- 25.@0 E1l 0.0483 W(0)-1=+0.1223 for 221.6+222.1.

a(K)expx0.04, 0.06020; a(L1)exp=0.00688.
a(K)exp=0.05010 for 221.6/+222.1y, L1/L2>4
(1970Ag07).

222.075  1553.22 4- 333 E1l 0.0480 W(0)-1=+0.1223 for 221.6+222.1.
a(K)exp=0.05010 for 221.6/+222.1y (1970Ag07).
L1/L2>4 (1970Ag07).

226.195 220456 (8)- 11.8 M1+E2 +0.152 0.468 W(0)-1=-0.00415.
a(K)exp=0.5015, 0.416; a(L1)exp=0.05918,

0.0585,
L1/L2=7.88, L1/L3>24, L2/L3>3 (1971Ga37).
229.325 329.44 4+  100.0 E2 0.196 a(K)exp=0.11730, 0.12416.
W(0°)-1=-0.1543.

Continued on next page (footnotes at end of table)
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182, 1633 NUCLEAR DATA SHEETS L02W,0g-33

y(182W) (continued)

E/* Eleve yooom Mult. 58 a Comments
L1/L2=0.5513, L1/L3=0.08020, L2/L3=1.53
(1970Ag07).

247.465  1621.27 5- 19.63 E2 0.1538 W(0)-1=-0.1834.

a(K)exp=0.08822, L1/L2=0.6613, L1/L3=1.0423,
L2/L3=1.6 3 (1970Ag07).

256.455 1809.66 5- 3@ M1+E2 +0.037+6-7  0.336 W(0)-1=+0.0993.
a(L1)exp=0.0407, L1/L2>7.7, L1/L3>38
(1970Ag07).

264.075 1553.22 4-  13.®  E2 0.1254 W(6)-1=-0.1827.

a(K)exp=0.07616 (1970Ag07).
L1/L2=0.5011, M1/M2=0.84, M1/M3=1.17,

M2/M3=1.5 8 (1971Ga37).

276.315  1829.53 6- 34.20 E2 0.1090 W(0)-1=-0.1944.
a(K)exp=0.07824, 0.0736; a(L1)exp=0.010511;
a(L2)exp=0.012711; a(L3)exp=0.008010.
L1/L2=0.746, L1/L3=1.1010, L2/L3=1.4913
(1970Ag07).

281.455  1768.95 (6)- 22.15 E2 0.1031 W(0)-1=-0.1885.
o (K)exp=0.06413, L2/L3=1.93
(1971Ga37,1970Ag07).

286.565  1660.37 5- 27.48 E2 0.0976 W(0)-1=-0.1934.
a(K)exp=0.06919 (1970Ag07).
L1/L.2=0.7715, L1/L3=1.2323, L2/L3=1.63

(1971Ga37).

295.6710 1916.94 (7)- 0.8 (E2) 0.0888

299.9010 1960.33 (7)- 4.910 E2 0.0851 W(0)-1=-0.0648 for 299.9+300.4.
L1/L3=1.356 (1970Ag07).

300.3610 1960.79 6- 6.615 M1+E2 +0.04826 0.218 W(0)-1=-0.0648 for 300.4+299.9.
a(K)exp=0.236.

313.9810 1756.77 6+ 3.2 E2 0.0742 W(0)-1=-0.183.

o (L2)exp=0.009025, L1/L2=0.8320, L1/L3=2.28,
L2/L3=2.7 10 (1971Ga37).

323.4010 1810.89 (6)- 6.8 E2 0.0681 W(0)-1=-0.16514.
a(K)exp=0.05910; a(L1)exp=0.006710;
a(L3)exp=0.005810.
a(L1)exp=0.0072, L1/L2=0.9718, L1/L3=1.65,
L2/L3=1.75 (1970Ag07).

339.0610 1960.33 (7)- 2164 E2 0.0594 W(0)-1=-0.1735.
a(K)exp=0.05820, 0.0388; a(L1)exp=0.00528;
o(L2)exp=0.006910; a(L3)exp=0.003613, 0.00336.
L1/L2=0.8215, L1/L3=1.63, L2/L3=2.04

(1970Ag07).
342.0310 1829.53 6- 4.13 E2 0.0579 W(0)-1=-0.204.
a(K)exp=0.0385.
345.4610 2114.43 (8)- 1.2 E2 0.0563 W(0)-1=-0.2818.
o (K)exp=0.05319 (1971Ga37).
351.0710 680.50 6+ 408 E2 0.0538 o (K)exp=0.03812, 0.0457; a(L1)exp=0.00505;

a(L2)exp=0.00577; a(L3)exp=0.00287, 0.00325.
L1/L2=0.9911, L1/L3=1.8225, L2/L3=1.8525

(1970Ag07).
W(0°)-1=-0.1544.
357.0410 1978.37 (7)- 212 E2 0.0513 W(0)-1=-0.223.
a(K)exp=0.03213 (1970Ag07).
891.91 1221.37 2+ 0.12 E2 0.00569
928.01 1257.52 2+ 1445 E2 0.00524 a(K)exp=0.003610, 0.004713, 0.0115.
943.23 1623.54 (5)+ 0.884 E2 0.00507 a(K)exp=0.004415.
959.71 1289.15 2- 0.785 M2+E3 -5.5+19-10 0.01167 a(K)exp=0.006024, 0.0123, ~ 0.012.
1001.71  1331.13 3+ 9.8 M1+E2 -8.9+21-18 0.004558  a(K)exp=0.00465, 0.00466, 0.004710.
W(0°)-1=+0.1029.
1044.41  1373.81 3- 1.14 E1+M2 0.469 0.005112  a(K)exp=0.005310, 0.006112, =~ 0.0057.

Continued on next page (footnotes at end of table)
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182, ¢34 NUCLEAR DATA SHEETS LW, 0g-34

y(182W) (continued)

E/* Eleve yooom Mult. 58 a Comments

1076.22 1756.77 6+ 4102 E2+M1 +2.56+9-8  0.00444 W(0)-1=-0.0013.

a(K)exp=0.00374, 0.00364, 0.00418.

L1/L2=7.89, L1/L3=235, L2/L3=3.19 (1970Ag07).
1088.53 1768.95 (6)- 078  E1+M2 0.42 0.004023  a(K)exp=0.00346 (1971Ga37,1970Ag07).
1113.31 144281 4+ 183  MI1+E2 +5.6+13-10  0.003768  W(0°)-1=+0.0294.

a(K)exp=0.00354, 0.00367.

L1/L2=6.7 15, L1/L3>16, L2/L3>2.3 (1970Ag07).

1121.31  1221.37 2+ 85.25  MI1+E2 +30+6-4 0.00360 o (K)exp=0.0030214, 0.00303, 0.00325.
L1/L2=6.86, L1/L3=11.812, L2/L3=1.82
(1970Ag07).
W(0°)-1=+0.0046.

1157.31% 1257.52 2+ 1.445* M1+E2 -9+3-6 0.003427  a(K)exp=0.006112.
W(0°)-1=-0.123 for 1157.3+1158.1.

1158.112  1487.50 4- 3.437% E1 1.38<103 A,=-1.3524. Contribution from another component

was cons.
W(0°)-1=-0.123 for 1158.1+1157.3.
a(K)exp=0.00217.

1180.83  1510.21 4+ 2150 E2(+M1)  -2.810 0.00364  W(0°)-1=+0.15618.
a(K)exp ~ 0.0018 (1970Ag07)
1189.01 1289.15 2- 3510 E1+M2+E3 0.0087 a(K)exp=0.00435, 0.00418, 0.00479.

W(0°)-1=-0.24309.
L1/L2=6.18, L1/L3=325, L2/L3=5.312
(1970Ag07).

1221.41 122137 2+ 67.14 E2 0.00305 W(6)-1=-0.1036.
L1/L2=6.7 7, L1/L3=202, L2/L3=3.15 (1970Ag07).
a(K)exp=0.0024825, 0.00265.

1223.91% 1553.22 4- 1.023* E1+M2 0.327 0.00255

1231.01 1331.13 3+ 57.91 M1+E2 -33+6-9 0.00301 a(K)exp=0.00253 (1971Ga37).
W(0°)-1=-0.0204.

1257.51 1257.52 2+ 4,142 E2 0.00289 a(K)exp ~ 0.0049.
W(0°)-1=-0.09519.

1273.81 1373.81  3- 3.677 E1+M2+E3 0.0076 a(K)exp=0.005224.

1279.83  1960.79 6- 0.28

1289.22 1289.15 2- 2.9%6 M2 0.01230 a(K)exp=0.011418, ~ 0.012.
W(0°)-1=-0.17218.

1291.84 1621.27 5- 0.9© E1+M2 0.42 0.002714 a(K)exp=0.0020519.

1294.03  1623.54 (5)+ 6.2712 E2(+M1) >30 0.00274 W(0)-1=+0.03814.
a(K)exp=0.0021019.
J: >+30 or <-60.

1330.92 1660.37 5- 1.4d63 E1+M2 0.52 0.003214 a(K)exp ~ 0.0014 (1971Ga37)

1342.71 1442.81 4+ 10.@5 E2 0.00256 W(0)-1=-0.19011.
a(K)exp=0.00244, 0.00218.

1373.81  1373.81 3- 1.1% E3 0.00496 o (K)exp=0.0115.

1387.41 1487.50 4- 1.0310 M2+E3 2.64 0.0055424  a(K)exp=0.003011.

1410.11 1510.21 4+ 1.0 E2 0.00235 W(0)-1=-0.185.
a(K)exp=0.00196.

1427.32 1756.77 6+ 38.7 E2 0.00231 W(0)-1=-0.2033.
o (K)exp=0.0016915, 0.00186.

1439.33  1768.95 (6)- 0.6 (M2) 0.00930 a(K)exp=0.00164 (1971Ga37,1970Ag07).
Mult.: a(K)exp gives E1+M2 or E2, buAJrt requires

1453.11  1553.22 4- 0.1 M2+E3 0.006724 grA(ZK)exp:O.OO4313 (1971Ga37).

1521.34 1621.27 5- 0.34 (E3) 0.00402 a(K)exp=0.00326, 0.005015.

1560.44  1660.37 5- 0.28 (E3) 0.00382 a(K)exp=0.005517, ~ 0.0028.

1631.45 1960.79 6- 0.04% M2+E3 ~2.5 ~0.00396 o (K)exp=0.005420, ~ 0.0016.

T For absolute intensity per 100 decays, multiply by 0.758

* For Ey < 84, values are from ce data of 1961Ha23 normalized assunsing &2 for the 100., energy uncertainty
of 0.1 keV is assumed by the evaluators. Fg=85-357 from 1977Je02, and foryE> 357 from 1972Gal5. For
Aly(absolute) combine 5.5% in quadrature with/(relative), except as noted.
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17842\/\/108-3!:->

NUCLEAR DATA SHEETS

18
7aW

108'3!:->

§ From 182Ta B~ decay; ce data in 1971Ga37, 1970Ag07 and 1961Ha23;yéfidemp) data of 1980Sp01. The

conversion data were normalized to 100viith E2 multipolarity.

@ Calculated from adopted branching ratios.
b Multiply placed with undivided intensity.

&, BT radiatons

Ee E(level) le Logft I(e+B")
(595.44)  2204.56 43  7.4619 453
(679.47) 2120.53 0.48 85617 0.478
(685.57) 2114.43 1.039 8.2317 1.0319
(821.63) 1978.37 25 7.0316 245
(828.91) 1971.09 1.7@3 8.1913 1.7013
(839.21) 1960.79 2.8 7.9916 2.86
(839.67) 1960.33 25 7.12 235
(883.06) 1916.94 0.48 8.8214 0.469
(970.47) 1829.53 14 74216 144
(989.11)  1810.89 03 874 075
(990.34) 1809.66 7.23 8.2625 7.123
(1031.05) 1768.95 <0.18 >9.4  <0.18
(1043.23) 1756.77 16.8 74210 16.48
(1139.63) 1660.37 <0.6 >9.6 <0.6
(1176.46) 1623.54 <0.31 >9.3 <0.31
(1178.73)  1621.27 1.92 924 1912
(2119.50) 680.50 <0.7 >9.4 <0.7
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182/, ,5-36 NUCLEAR DATA SHEETS L02W, 0g-36
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17842\/\/108-37

NUCLEAR DATA SHEETS

17842\/\/108-37

Decay Scheme (continued)

Intensities: |, c) per 100 parent decays

& Multiply placed: undivided intensity given

64.0h

0.0

7+

Q*=2.80E3

182
75 Rey;

=100.0

%e +%B+

Log ft
92

1.9

1553.22
1510.21
1487.50
144281
1373.81
1331.13
1289.15
1257.52
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17842\N108-38

NUCLEAR DATA SHEETS LW, 0g-38

182Re ¢ decay (12.7h) 1971Ga37,1969Ga23,1969Sa25

Parent:'8?Re: E=0+x; Ji=2+; T ,=12.7 h2; Q=2.80x<10* 10; %¢=100
1971Ga37, 1970Ag07 (both papers from the same group): mezhsonversion electrons using an iron-fire@"/2 3 spectrom-

eter.
1969Ga23: MeasuredyEly, yy and y(ce) coin. Deduced conversion coefficients from thefay data and ce data of 1961Ha23

and 1964Ba43.

1969Sa25: MeasuredyEly, yy. Deduced conversion coefficients from thgiray data and ce data from 1961Ha23.
1980Sp01: Measured 6,temp), nuclear orientation at low temperature.
1961Ha23: Measured ce.

Others..
1964Ba43: Measured ce. Relative electron intensities mnedsor about 14 transitions from 734 to 1189 keV. No coneers

coefficients given.

1963Ba37: Measured(E
1959Gal5: MeasuredyEly.
The decay scheme is primarily that proposed by 1971Ga37.

182y Levels
E(level)l  J% | E(level)f J% | E(level)f J E(level)f J
0.0 0+ | 1373.915 3- 2057.477 1+ 2208.9418 3-
100.114 2+ | 1442.8311 4+ | 2109.8021 (2-,3-) | 2240.8315 (3+)
329.425 4+ 1487.615 4- 2116.43 2274.736 3)-

1221.495 2+ | 1553.335 4- 2147.9817 (3-) 2316.122
1257.455 2+ | 1856.027 (2+) | 2173.33

1289.245 2- 1871.1715 1- 2184.126 (2-,3-)
1331.246 3+ | 2023.665 3- 2207.1715 (3-)

T From least-squares fit toys. The 1857.8 was not used in the fitting procedure due to poor agreementdrgg.
* From Adopted Levels.

L))
Additional unplaced transitions were reported by all arsh®nly those unplaced transitions are listed here whieh ar
reported by more than one author.
For A; values fromy(6,temp), seé®’Re ¢ decay (64.0 h).

E,® Elev Jr 1o Mult.* 5t a Comments

67.75 1289.24  2- 126 El 0.202 E: based on values in Adopted Levels, Gammas
dataset. This most intense but lowest-energy
transition is not reported in this decay.

84.685 1373.91 3- 8.4 M1+E2 +0.34511 7.66

100.125 100.11 2+ 453 E2 3.89 Aly(absolute)=0.4 per 100 decays.

113.705  1487.61  4- 1.2 M1+E2 +0.35828 3.18

116.405  1373.91 3- 1.13 El 0.253

152.435  1373.91 3- 2209 E1 0.1258 a(K)exp=0.175 for 151.1y+152.4/+154.0/
(1971Ga37).

156.385  1487.61  4- 1.3 El 0.1177

179.385  1553.33  4- 0927 MI1+E2 +0.928 0.69423

198.365  1487.61  4- 0.58 E2 0.317

222.085  1553.33  4- 2117 E1 0.0480

229.325  329.42 4+ 8l E2 0.196

264.085  1553.33  4- 0.9a2 E2 0.1254

470.265  2023.66 3- 6.3 M1+E2 0.61 0.0553 o (K)exp=0.05114 (1970Ag07).
L1/L2 ~ 13 (1971Ga37).

536.045  2023.66 3- 0.650 MI1+E2 0.72 0.0374 o (K)exp=0.04413 (1970Ag07).

5551 2109.80 (2-,3-) 0330 (E2) 0.01627 o (K)exp<0.018 (1970Ag07).

598.565  1856.02 (2+) 1.233 (M1) 0.0354 o (K)exp=0.03513 (1970Ag07).

649.735  2023.66 3- 1.0685  MI1+E2 0.82 0.021923  a(K)exp=0.02812 (1970Ag07).

734535  2023.66 3- 1.184  M1+E2 1.03 0.014822  a(K)exp=0.02612 (1970Ag07).

787.115  2274.73 (3)- 0.988 (M1) 0.01763 o (K)exp=0.01913 (1970Ag07).

Continued on next page (footnotes at end of table)
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AW, 0g-39 NUCLEAR DATA SHEETS 1820, 0539
y(*82W) (continued)
E,S Eleve J 1,7e Mult.* 5* a Comments
800 1° 2057.47 1+ 0.472°
810.245 2184.12  (2-,3-) 1204 (M1) 0.01639 a(K)exp=0.0147 (1970Ag07).
835.985 2057.47 1+ 1.485  (M1+E2) ~0.8 a(K)exp=0.0158 (1971Ga37,1970Ag07).
894.855 2184.12 (2-3) 6.6 (M1) 0.01276 a(K)exp=0.0132 (1971Ga37).
900.805  2274.73 3)- 1.119 (M1+E2) ~0.5 ~0.01116 a(K)exp=0.0155 (1971Ga37), 0.0286 (1970Ag07).
927.995 1257.45 2+ 1.627 E2 0.00524
959.815 1289.24 2- 1.4 M2+E3 -5.5+19-10  0.01167
1001.81 1331.24 3+ ~0.7 M1+E2 -8.9+18-21  0.004558
1044.51 1373.91 3- 0.5% E1+M2 0.469 0.005112
1113.41° 1442.83 4+ 1.12° M1+E2 +5.6+13-10 0.003768
1121.41  1221.49 2+ 100 M1+E2 +366-4 0.00359
1189.21 1289.24 2- 47.39 E1+M2+E3 0.0087
1221.51  1221.49 2+ 8 E2 0.00305 Aly(absolute)=1.4 per 100 decays.
1231.11 1331.24 3+ 4,120 M1+E2 -33+6-9 0.00300 a(K)exp=0.00253 (1971Ga37).
1257.31  1257.45 2+ 4399 E2 0.00289
1273.81 1373.91 3- 1.664 E1+M2+E3 0.0076
1289.31  1289.24 2- 3.887 M2 0.01230 Aly(absolute)=0.08 per 100 decays.
1373.91 1373.91 3- 0.56 E3 0.00496
1410.43  Unplaced 0.12
15232 Unplaced ~0.05
15372 Unplaced ~0.05
15432 1871.17 1- ~0.05
15582 Unplaced 0.248
1756.02  1856.02 (2+) 0.1% a(K)exp>0.0012 (1971Ga37).
1757.0 Unplaced o (K)exp>0.00046 (1971Ga37).
1771.02 1871.17 1- 1.0110 El 1.04x10°3 a(K)exp=0.0005516 (1971Ga37).
1818.82  2147.98 (39 0.338 (E1) a(K)exp=0.0005424 (1971Ga37).
1857.32 1856.02 (2+) 0.099 (E2) 1.5%103  a(K)exp=0.00148 (1971Ga37).
Ey: poor fit in the level scheme, deviates by 1 keV.
1871.22 1871.17 1- 0.917 El 1.06<10°3 a(K)exp=0.0005420 (1971Ga37).
1877.62  2207.17 (39 0.1% (E1+M2) 0.8+4-3 0.00268 a(K)exp=0.002113 (1971Ga37).
1879.62  2208.94  3- 0.15 E1l 1.06x10°3  a(K)exp=0.00053 (1971Ga37).
1911.82  2240.83 (3+) 0.1324 (M1) 0.00230 a(K)exp=0.00218 (1971Ga37).
1957.42  2057.47 1+ 1430 (M1+E2) 1.0+6-4 a(K)exp=0.00227 (1971Ga37).
2010.13  2109.80 (2-,3-) 0.3@& (E1+M2) 0.9+7-4 0.00259 a(K)exp=0.001911 (1971Ga37).
2016.33  2116.4 2.53 a(K)exp=0.00206 (1971Ga37).
2033.33  Unplaced ~0.07 a(K)exp ~ 0.00066 (1971Ga37).
2047.33  2147.98  (3-) 0.38 (E1+M2) 1.0+10-5 0.00269 a(K)exp=0.00208 (1971Ga37).
2057.43  2057.47 1+ 2.9@3 a(K)exp=0.004413 (1971Ga37).
%Iy=0.939 (intensity per 100 decays).
2073.23  2173.3 0.1 a(K)exp ~ 0.002 (1971Ga37).
2084.03 2184.12  (2-,3-) 0.2021 a(K)exp=0.00084 (1971Ga37).
20993 Unplaced ~0.08 a(K)exp<0.00039 (1971Ga37).
2106.852 2207.17 (3-) <0.82 a(K)exp>0.00050 (1971Ga37).
2108.652 2208.94  3- <0.82 a(K)exp>0.0004 (1971Ga37).
2109.35%  2109.80 (2-,3-) <0.82 a(K)exp>0.0011 (1971Ga37).
2140.32 2240.83 (3+)  0.12P1 (M1) 0.00197 a(K)exp=0.00178 (1971Ga37).
21483  2147.98  (3-) 0.0849 [E3]
217523 227473  (3)- 0.1421 E1 1.14<103  a(K)exp<0.00039 (1971Ga37).
21893  Unplaced 0.0585
2207.73  2207.17  (3-) 0.33 (E3) 0.00209  a(K)exp=0.00147 (1971Ga37).
22163  2316.1 ~0.07
22303  Unplaced 0.0340
23163  2316.1 0.02%°

T For absolute intensity per 100 decays, multiply by 0.380

* From 182Ta B~ decay for transitions from levels below 1800 keV. Transisidrom higher levels were derived
from a(K) data of 1971Ga37. Interpretation of data from 1971Ga3@mbiguous because M1+E2 and E1+M2 were
experimentally indistinguishable.
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17842\N108-40

NUCLEAR DATA SHEETS

18
7aW

108'40

8 From ce data of 1971Ga37 (also 1970Ag07) unless otherwasedst
® Weighted averages of values from 1969Ga23 and 1969Sa25. ufitertainties from 1969Ga23 were increased
substantially to reflect the poor agreement of that data M8#9Sa25. FoAly(absolute) combine 5.1% in quadrature
with Aly(rel), except as noted.
a Energy from ce data of 1971Ga37. Theay intensity is 0.8%5 combined for B=2109.310 (1969Sa25), 0.88 for
21102 (1969Ga23) corresponding to a triplet (2106.8+2108.6923)0from conversion electron data.

P From 1969Ga23.
¢ From 1969Sa25.

&, BT radiatons

Ee E(level) le Log ft I(e+B") | Ee E(level) le Log ft I(e+BT)
(483.9+x)  2316.1 0.03022 8.7224 0.030422 | (776.34+x)  2023.66 3191 7.1714 3.1021
(525.27+x) 2274.73 0.720 7.4322 0.7210 (928.83+x) 1871.17 0.68 8.0312 0.635
(559.17+x)  2240.83 0.08B1  8.4321 0.08311 | (943.98+x)  1856.02 0.56 8.1412 0.506
(591.06+x) 2208.94 0.28 8.13 0.208 (1312.39+x) 1487.61 24 8.6017 214
(592.83+x)  2207.17 0.38 7.9122 0.318 (1357.17+x) 1442.83 <042 >8.6 <0.42
(615.88+x) 2184.12 2.592 7.0318 2.5922 (1426.09+x) 1373.91 28 6.768 293
(626.7+x)  2173.3 0.042 8.8319 0.0427 (1468.76+x) 1331.24 0.214 8.93 0.2114
(652.02+x) 2147.98 0.25p0 8.1017 0.25020 (1510.76+x) 1289.24 34 6.708 374
(683.6+x)  2116.4 0.801 7.6417 0.8011 (1542.55+x)  1257.45 0.987 8.3210 0.9317
(690.20+x)  2109.80 0.38 8.0019 0.359 (1578.51+x) 1221.49 <4 >7.7 <4
(742.53+x)  2057.47 2.015 7.3115 2.0115 (2699.89+x)  100.11 15 7.6315 165
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17842\/\/108-41

NUCLEAR DATA SHEETS

AW, og-41

22X 127h
2.80E3

Q+
182
75 Rejg7

2+

Decay Scheme

Intensities: |, e per 100 parent decays
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17842\/\/108-42

NUCLEAR DATA SHEETS

AW, 0542

Decay Scheme (continued)

Intensities: |, ) per 100 parent decays
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182, 1543 NUCLEAR DATA SHEETS LW, 0543

1860s o decay 1975Vio1

Parent:'860s: E=0.0; #=0+; T;,,=2.0x10'° y 11; Q=2823.112; %a=100
T1/5(18%0s)=2.0¢10" y 11, measured by 1975Vi01, is adopted in 2003Ba44 and ismeemded by 1990H028. This half-life

is used in calculations here.
%a=100. 1860s is 3 stable.

Q(a)(18%0s)=2823.112 is recommended by 2003Au03.

18 Levels
E(level) J°
0.0 0+
o radiations
Ea E(level) la HF Comments
2761.3 0.0 1.0 SI)Energ())/: calculated fromd)(*8%0s)=2822.017. Ea ~ 2760 was measured by
1975Vi01.

la: only onea group has been observed. An upper limit of 5% is calculateciio
unobserved 2663.4-ke¥f to the 2+ state at 100.1060 keV by requiring its hindrance

factor to be greater than 1.
1a(2761.31)=97.5%25 (la>95%) is used in computations.

T For absolute intensity per 100 decays, multig)ly by 1.0.
* Calculations requiring HF(2760)=1.0 yield p(1824W)=1.493.

176y p(°Be,3ny) 1994Re03

1994Re03: E=40 MeV. Alsd’8Yb(13C,a3ny) E=65 MeV. Measured E ly, yy, yy(t).

182y Levels

Nuclear Level Sequences

A Km=0+ band.
B Km=10+ band. Configurations9/2[624]}2v11/2[615])) from i3/, neutron multiplet. (@-gr)=0.344.
C Krm=(16+). 4-quasiparticle band. Configuratiom®(2[624v11/2[615]ho ® (717/2[404]15/2[402]).. .
-gr)=0.2119.
D %Sl:g(]?)?) 4-quasiparticle band. Configuratiom8(2[624v11/2[615]])0. ® (119/2[514]15/2[402]);_.
(gx-gr)=0.307 or 0.187.
Seq. E(level) o T Comments
A 0.0 0+
A 100.32 2+
A 329.24 4+
A 680.26 6+
A 1143.87 8+
A 1711.07 10+
B 2229.78 10+
A 2370.88 12+
B 2491.68 11+
B 2774.49 12+
B 3076.99 13+
A 3110.410 14+
B 3396.89 14+
B 3734.310 15+

3753.19  (15+) 54 nsl0 E(level): bandhead of configurationzg/2[624)v7/2[503]k_ ® (119/2[514}15/2[402]);_. Other
possible configuration=r©/2[514]11/2[541]). ®(v9/2[624v11/2[615]])0+ is less likely.
T1/2t 1994Re03 also quote 57.5 ns 14 from centroid-shift methddhey adopt 54 ns 10 from

yy().
Continued on next page (footnotes at end of table)
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18
742\/\/108'4

4

NUCLEAR DATA SHEETS LW, gg-44

182y Levels (continued)

Seq. E(level) o Ti' Comments
C 3891.610 (16+) <7ns
A 3907.311 16+
D 4038.211 (17-) 17 ns7 T1/2: 1994Re03 also quote 10 ns 5 from centroid-shift method eyt fidopt 17 ns 7 from
yy().
C 4216.011 (17+)
D 4418.912 (18-)
C 4567.611 (18+)
A 4745.215 (18+)
4777.213 (18) E(level): possible configuration=9/2[624v11/2[615])0+ @ (719/2[514]17/2[404])- .
D 4817.912 (19-)
D 5236.613  (20-)
T yy(t) (1994Re03).
* As proposed by 1994Re03. The assignments in Adopted Leweltha same except that some are placed in paren-
theses when strong arguments are lacking.
y(*#Aw)
=L U e g7 Ey It Mult. @ Comments
100.3 2+ 0.0 0+ 100.2 28.710
329.2 4+ 100.3 2+ 2289 44525
680.2 6+ 329.2 4+ 3518 423
1143.8 8+ 680.2 6+ 4638 32.825
1711.0 10+ 1143.8 8+ 5672 18.320
2229.7 10+ 1711.0 10+ 518% 11.715
1143.8 8+ 1086.83 8.18
2370.8 12+ 1711.0 10+ 6598 4.25
2491.6 11+ 2229.7 10+ 2613 11.012
27744 12+ 2491.6 11+ 2827 6.26 (9k-9r)/Qp=0.0485.
2229.7 10+ 545.% 173
3076.9 13+ 27744 12+ 3023 3.75 (9k-9r)/Qp=0.0456.
2491.6 11+ 585.% 2.35
31104 14+ 2370.8 12+ 739% 1.94
3396.8 14+ 3076.9 13+ 31940 245 (gk-gr)/Qp=0.05109.
2774.4 12+ 622.% 2.04
3734.3 15+ 3396.8 14+ 337y 0.3715 (gk-gr)/Qp=0.03412.
3076.9 13+ 657.35 0.7420
3753.1 (15+) 3734.3 15+ 19 yEfrom (657)(138y,147)(t) the existence of a 19-keV
transition with~ 10% branch is expected.
3396.8 14+ 356.8 3.05
3076.9 13+ 676.6 1.74
3891.6 (16+) 3753.1 (15+) 1384 1.3020 (M1) 1.93 Mult.: a(exp)=1.86 (1994Re03) from intensity balance at 3892
3907.3 16+ 31104 14+ 7968 1.1325 tevel
4038.2 (17-) 3891.6 (16+) 1464 224 (E1) 0.140 Mult.:a(exp) < 0.27 (1994Re03) from intensity balance at 4038
level, 0.4535 from prompt intensities given here.
4216.0 (17+) 3891.6 (16+) 3243 0.8020
44189 (18-) 4038.2 (17-) 3808 1.13
4567.6 (18+) 4216.0 (17+) 351% 0.6220 (9k-gr)/Qp=0.03013.
3891.6 (16+) 676.7 0.155
47452 (18+) 3907.3 16+ 8379 0.257
4777.2 (18) 4038.2 (17-) 739D 0.5020
48179 (19-) 44189 (18) 398® 1.23 (gk-gr)/Qp=0.04310.
4038.2 (17-) 779.7  0.207
5236.6 (20-) 48179 (19-) 4186 0.3515 (gk-gr)/Qp=0.02510.
44189 (18-) 818.®@ 0.247

T 1994Re03 list Ig+ce)s also based on assumed multipolarities.
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17842\/\/108-4!:->

NUCLEAR DATA SHEETS LW, 0g-45

176y p(13C,a3ny) 19955h27

1995Sh27: E= 65 MeV. Measured/BY, vy, yy(6)(DCO), (particley coin using 4t Si detector array for particle detection and
NORDBALL array fory ray detection.

Other: 1994Re03: E=65 MeV. S&&8Yb(°Be,3ny) dataset wheré’8Yb(13C,a3ny) reaction May have been used for some of
the measurements.

Z I XR@CTIOTNMMOOm>

Th
Th

18y |evels
e two g values in each case refer to positive and negative signsxihgiratio of AJ=1, M1+E2 in-band transition.
e k values were deduced fromegr)/Qo using k=0.25 and @=7.0.

Nuclear Level Sequences

(]

UUJOO_I'I'II'I'IUJOO_‘I'Im‘I'IUJ_I'I'IOJ>I'I'IUJmUJUJUJJ>J>)>J>)>‘

K =0+, g.s. band. Backbending &t ~ 0.38 MeV.

Kr=2-, octupole band.

15/2[402]2 117/2[404], Kr=6+ g« (exp)=+1.115.

v9/2[624]0v11/2[615]], Kr=10+ g (exp)=-0.152.

v9/2[6241»v1/2[510], Ki=4- g« (exp)=+0.054.

v9/2[624]2v3/2[512], Ki=6- g« (exp)=+0.011.

n9/2[514]» 115/2[402], Krt=7- g« (exp)=+1.177.

v9/2[6241xv7/2[503], K=8- gk (exp)=-0.215.

v9/2[6241»v1/2[510], Kr=5-.

Vi | @Mz, KT=15+. v2(8-): vO/2[624]0v7/2[503]; 1°(7-): n9/2[514]m5/2[402]. g (exp)=+0.524.

Vg OTP (g_), KT=16+. v¥(8-): vO/2[624]0v7/2[503]; °(8-): N9/2[514}277/2[404]. g (exp)=+0.366.
Vo) @T(7-), KM=17-. v3(10+)v9/2[62412v11/2[615]]; 7%(7-):m9/2[514]0115/2[402]. & (exp)=+0.463.
V1o OTC (g ), KT=18-. v¥(10+):v9/2[624}2v11/2[615]]; 7*(8-):m9/2[514]2 7/2[404]. & (exp) ~ +0.32.
K=(12) band.

eq. E(level) J Ti2 Comments
0.0 0+
100.2010 2+
329.2914 4+
680.1316 6+
1144.0319 8+
1289.3114 2-
1373.8916  3-
1487.4516 4-
1553.0016 4-
1621.1416 5-
1660.1816 5-
1711.5322 10+
1756.5616 6+
1768.7116 6- ok=+0.532 or -0.032.
1809.0919 5-
1810.5517 6-
1829.1716  6-
1916.7716  7- ok=+0.411 or +0.091.
1959.9417 7-
1960.03 6-

1970.7219 7+
1978.1619  (7-)

1993.4419  7-

2087.1017 8- gc=+0.441 or +0.061.
2113.7117 8- g=+0.492 or +0.012.
2119.8617 8-

2130.611  7-

2204.1621  (8-)

22121221 8+ g<=+1.066 or -0.566.
2225.0520 8-

2230.37 10+

Continued on next page (footnotes at end of table)
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17842\/\/108-46

NUCLEAR DATA SHEETS

17842\/\/108-46

Se

‘—‘UIZUJI'I'I'I'IZIUOUJ1'|I'I'IJ>IUG7'I'IUJI'I'IIUO'|'|UJO|'|'|I'|'|UI'|'|OOUU:DI_TIITI‘

—Z>»XTm

CTXZMWTMO“TI

>

182y Levels (continued)

E(level) J Ti/2 Comments

2273.5118 9- Ok=+0.471 or +0.031.

2301.2217 9- ok ~ +0.39 or~ +0.11.

2323.811  (8-)

2327.2318 9-

2372.1324 12+

24457421 9-

2455.2623  (9-) ok >+1.25 or<-0.75.

2479.3722 9+ ok =+1.095 or -0.595.

2486.4318 10- ok =+0.583 or -0.083.

2492.47 11+

2507.0918 10- % =+0.503 or 0.003.

2563.3220 10- k ~ +0.91 or~ -0.41.

2710.4219 11- =+0.653 or -0.153.

2730.3625 (10-) o >+1.31 or<-0.81.

2738.8622 10-

2741.3120 11-

2768.7924 10+ k=+1.175 or -0.675.

2775.37 12+ k=+0.674 or -0.174.

2823.3022 11- k=-0.673 or -0.173.

2972.0320 12- k=+0.624 or -0.124.

2980.4424 11-

2980.9220 12-

3027.53 (11-) k=+1.2526 or -0.7526.

3077.97 13+ k=+0.634 or -0.134.

3106.1024 12- k=+0.773 or -0.273.

3112.63 14+

3224.0221 13-

3269.2122 13-

3319.55 (12-)

3342.63 (12-) k=+1.1123 or -0.6123.

3398.07 14+ k=+0.677 or -0.177.

3409.93 13- =+0.734 or -0.234.

3415.67 (12)

3517.6322 (14-)

3549.5322  14-

3567.64 (13-)

3676.87 (13)

3733.23 14- k=+0.673 or -0.173.

3736.17 15+ k=+0.645 or -0.145.

3754.57 15+ 37 ns2 Ty, from time differences between the transitions above ahalhbthe
isomer: 13% and 324/ above the isomer and 282283y and 35¢
below the isomer.

3807.1224  15-

3879.7124  15-

3893.37 16+

3909.83 16+

3965.97 (14) k=+0.5119 or -0.0119.

4040.27 17- 20 nsl  Typ: from time differences between the transitions above arolbthe
isomer: 38Y, 399 and 74 above the isomer and ly#below the

4074.14 15- '§<°=n1%r.'726 or -0.226.

4078.57 16+

4081.27 16+ o =+0.655 or -0.155.

4116.53 (16-)

4196.95 (15-)

4210.63 16-

4279.97 (15) k=+0.6125 or -0.1125.

4292.77 17+

4421.27 18-

Continued on next page (footnotes at end of table)
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17842\/\/108-47

NUCLEAR DATA SHEETS

17842\/\/108-47

182y Levels (continued)

Seq. E(level) J Ti/2 Comments

J 4430.17 17+ k=+0.544 or -0.044.
D 4453412 (17+)

E 4455.73 17-

F 457054 (179

A 4690.63 18+

K 4711.57 18+ k=+0.366 or +0.146.
F 477924  (18)

M 4780.08  (18)

J 4804.68 18+ k=+0.466 or +0.046.
L 4819.87 19- k=+0.497 or +0.017.
D 4847.19 (184

E 4954311 (18)

K 5148.28 19+ &k =~ +0.47 or~ +0.03.
E 517035  (19)

M  5191.58  (19)

J 5199.38  (19+)

D 5225516  (19+)

L 5235.58 20- k=10.436 or +0.076.
F 5338211 (199

A 542834  (204)

M 561828  (20) & ~ +0.32 or~ +0.18.
L 5666.610 21- &k ~ +0.49 or~ +0.01.

T From least-squares fit toys. The data foi3 andy bands are not reported by 1995Sh27 even though these bands
and associated transitions have been seen by these auttoonsalizedx<=0.96.

* As proposed by 1995Sh27 based yr{6) data and band assignments. The assignments in Adoptedslaresthe

same except that many are placed in parentheses when stgungemts are lacking.

y(*2w)

DCO ratios correspond to gates Ad=2, quadrupole transitions unless otherwise stated.
(gk-gr)/Qp values have been deduced by 1995Sh27 fidm2/AJ=1 branching ratios, assuming rotational model. The

values of (M1+E2) mixing ratios foAJ=1 transitions were also deduced by these authors butsted lin the paper.

Eleve Jr Eleve 7 E, ly Mult.T  Comments
Unplaced 237.1 1.83 (D+Q) DCO= 0.83, AJ=1 gated.
26191 142 (D+Q) DCO= 1.04, AJ=1 gated.
28561 1.22 (D+Q) DCO= 1.04, AJ=1 gated.
30741 071 (D+Q) DCO= 1.05, AJ=1 gated.
32751 041 (D+Q) DCO= 1.16, AJ=1 gated.
1148.01 2.65 (b+Q) DCO= 1.02, AJ=1 gated.
100.20 2+ 0.0 0+ 100.2 336 Q DCO= 1.01.
329.29 4+ 100.20 2+ 2291 100 Q DCO= 1.01.
680.13 6+ 329.29 4+ 3508 10322 Q DCO= 1.01.
1144.03 8+ 680.13 6+ 463D 8921 Q DCO= 1.01.
1289.31 2- 100.20 2+ 11891 3.15
1373.89 3- 1289.31 2- 848 1.73 D+Q DCO= 0.53.
100.20 2+ 12738 <6
1487.45  4- 1373.89  3- 1137 3.36 D+Q DCO= 0.83.
1289.31 2- 198.2 244 Q DCO= 1.35.
1553.00  4- 1373.89  3- 1792 091
1289.31 2- 2634 122
1621.14  5- 1487.45 4- 133B  2.75
1373.89 3- 2473 539 Q DCO= 0.93.
1660.18 5- 1553.00 4- 1072 061
1487.45  4- 17271 142

Continued on next page (footnotes at end of table)
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17842\N108-48

NUCLEAR DATA SHEETS

18
7aW

108'48

y(182W) (continued)

Eleve Jr Eleve 7 Ey ly Mult.™  Comments
1373.89 3- 286.24 3.35
1711.53 10+ 1144.03 8+ 5675 4510 Q DCO= 1.01.
1756.56 6+ 680.13 6+ 10764 3.04
329.29 4+ 14273 233
1768.71 6- 1660.18 5- 1085 0.51 D+Q DCO= 0.53.
(gk -9r)/Qp=0.0393 for
1y(215.4y)/1/(108.5/)= 0.87 13.
1621.14 5- 147.8 112
1553.00 4- 215.8 051
1487.45 4- 281.3 6.29
1809.09 5- 1621.14 5- 187® <0.1
1553.00 4- 256.1 244
1810.55 6- 1621.14 5- 1891 0.81
1487.45 4- 323.2 3,55 Q DCO= 1.04.
1829.17 6- 1660.18 5- 169D 244
1553.00 4- 276.4 152
1916.77 7- 1810.55 6- 10683 041
1768.71 6- 1482 051 (9 -9r)/Qp=0.0232 for
1y(256.5))/1/(148.2))= 2.5125.
1660.18 5- 2563 142 Q DCO= 1.13.
1621.14 5- 295.4 5.07
1959.94  7- 1829.17 6- 130B 295
1768.71  6- 191.3 2.85
1660.18 5- 299.2° 0.71°
1621.14 5- 338.2 152
1960.0 6- 1810.55 6- 149 0.21
1660.18 5- 299.2° <0.1°
1970.72 7+ 1756.56 6+ 2142 264 D+Q DCO= 1.12, AJ=1 gated.
1978.16  (7-) 1829.17 6- 1484 031
1756.56 6+ 221.4 142
199344  7- 1810.55 6- 1828 <0.2
1621.14 5- 372.3 1.83 Q DCO= 0.93.
2087.10 8- 1916.77 7- 1704 1.12 (0K -0r)/Q0=0.0271 for
1(318.4))/1Y(170.4/)=4.9 3.
1768.71 6- 3184 548 Q DCO= 1.02.
2113.71 8- 1959.94 7- 153% 1.22 (gk -9r)/Qp=0.0343 for
1y(285.1y)/1y(153.5/)=0.52 7.
1916.77 7- 197.2 0.31
1829.17 6- 28510 0.61
1768.71  6- 345.a 1.32
2119.86 8- 1959.94 7- 160D 1.73
1829.17 6- 290.3 0.61
2130.6 7- 1768.71 6- 361 <04
2204.16  (8-) 197816 (7-) 226D 558 (D+Q) DCO= 1.01, AJ=1 gated.
2212.12 8+ 1970.72 7+ 2414 203 D+Q DCO= 1.14, AJ=1 gated.
(gk-9r)/Qp=0.1169 for
ly(454.9)/1y(241.4/)=0.14 2.
1756.56 6+ 454.9 0.31
2225.05 8- 1810.55 6- 4145 1.73 Q DCO= 1.35.
2230.3 10+ 1711.53 10+ 539
1144.03 8+ 1088
2273.51 9- 2087.10 8- 1865 091 (gk -9r)/Qp=0.0321 for
1y(356.7)/1y(186.5/)=6.1 4.
1916.77 7- 356.1 5.48 Q DCO= 1.22.
2301.22  9- 2119.86 8- 181® 0.21
2113.71 8- 187.8 0.41 (gk-9r)/Qo ~ 0.020 for
1y(341.3))/1y(187.6/)~2.25.
2087.10 8- 21420 <0.3
1959.94 7- 3413 1.25 ly: 1995Sh27 list 0.9-8-2.

Continued on next page (footnotes at end of table)
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17842\/\/108-49

NUCLEAR DATA SHEETS

17842\/\/108-49

y(182W) (continued)

Eleve Jr Eleve 7 Ey ly Mult.™  Comments
1916.77 7- 384.4 1.12

2323.8 (8-) 1916.77 7- 4070 <0.2

2327.23 9- 2119.86 8- 2072 132
2113.71 8- 213.4 193

2372.13 12+ 1711.53 10+ 66016 10916 Q DCO= 0.91.

2445.74 9- 1993.44 7- 4528 1.93 Q DCO= 1.03.

245526  (9-) 220416 (8) 2511 4.26 (D+Q) DCO= 0.92, AJ=1 gated.
(9x-9r)/Qp>0.14 for
1Y(477.1y)/1y(251.1y)<0.07.

1978.16 (7-)  477.10 <0.3

2479.37 9+ 2212.12 8+ 2672 1.73 D+Q DCO= 0.93, AJ=1 gated.
(g -9r)/Qp=0.1207 for
1y(508.8/)/1(267.%)=0.29 3.

1970.72 7+ 508.2 051

2486.43 10- 2273.51 O9- 213D 091 (gk -9r)/Qp=0.0474 for

1y(399.3)/1y(213.0)=4.15.
2087.10 8- 399.3 3.67 Q DCO= 1.02.

2492.4 11+ 2230.3 10+ 2621 193 D+Q DCO= 1.01, AJ=1 gated.

2507.09 10- 2301.22 O9- 2058 0.31 (gk -9r)/Qp=0.0354 for
1y(393.4))/1y(205.8))=2.1 4.

2273.51 O9- 233.80 <0.2
2119.86 8- 387.2 1.26 ly: 1995Sh27 list 0.8-10-2.
2113.71 8- 393.2 0.61
2087.10 8- 420.a 1.02

2563.32 10- 2327.23 9- 236D 254 (gk -9r)/Qp=0.094 for

1y(443.8))/1y(236.0/)=0.09.
2119.86 8- 443.2 <0.2

2710.42 11- 2486.43  10- 22410 0.81 (9k-9r)/Qp=0.0574 for

1y(436. 9/)/| ¥(224.0/)=4.3 6.
227351 9- 436.9  3.46 Q DCO= 0.9

2730.36  (10-) 245526 (9-) 2751 294 (D+Q) DCO= 1.02, AJ=1 gated.
(9k-9r)/Qp>0.15 for
1y(526.2)/1y(275.1y)<0.14.

2204.16  (8-) 526.20 <04
2738.86 10- 2225.05 8- 5138 1.32 Q DCO= 1.03.
2741.31 11- 2301.22 9- 4400 1.73 Q DCO= 0.83.
2273.51 O9- 467.5 0.61

2768.79 10+ 2479.37 9+ 2894 1.12 D+Q DCO= 1.03, AJ=1 gated.
(g -9r)/Qp=0.1317 for
1y(557.1y)/1/(289.4/)=0.39 4.

221212 8+ 557.b 041

2775.3 12+ 2492.4 11+ 2828 14.024° D+Q DCO= 1.11, AJ=1 gated.
(gk -9r)/Qp=0.0615 for
ly(545.1y)/1/(282.8/)=0.18 3.

2230.3 10+ 545.2  2.65 Q DCO= 1.85, AJ=1 gated.

2823.30 11- 2563.32 10- 2600 1.72 (gk -9r)/Qp=0.0604 for

1y(496.0/)/1y(260.0/)=0.485.
2327.23 9- 496.6 0.81
2972.03 12- 2710.42 11- 26186 041 (9k -9r)/Qp=0.0535 for
1y(485. 6/)/I v(261.6/)=5.2 9.
2486.43 10- 485.4 2.04 Q DCO= 1.1
2980.44 11- 244574  9- 53417 142 Q DCO= 1.23.
2980.92 12- 2507.09 10- 47388 163
2486.43 10- 494.@ 0.61

3027.5 (11-) 2730.36 (10-) 2971m 1.72 (D+Q) DCO= 1.04, AJ=1 gated.
(9¢-gr)/Q=0.144 for
ly(572.2)/1y(297.1y)=0.24 11.

2455.26  (9-) 57220 042
3077.9 13+ 2775.3 12+ 3025 9.118 D+Q DCO= 0.91, AJ=1 gated.

Continued on next page (footnotes at end of table)
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17842\/\/108-50

NUCLEAR DATA SHEETS

18
7aW

108'50

y(182W) (continued)

Eleve Jr Eleve 7 Ey ly Mult.™  Comments
(gk -9r)/Qp=0.0546 for
1y(585.6/)/1y(302.5/)=0.47 9.
24924 11+ 5858 4.29 Q DCO= 1.84, AJ=1 gated.
3106.10  12- 2823.30 11- 28218 1.42° (9k-0R)/Qp=0.0744 for
ly(542.5))/1/(282.8/)=0.53 6.
2563.32  10- 5425 0.71
3112.6 14+ 237213 12+ 7405 4.36 Q DCO= 0.91.
3224.02 13- 2710.42 11- 51316 2.65 Q DCO= 1.12.
3269.21 13- 2741.31 11- 52719 1.32 Q DCO= 0.83.
3319.5 (12-) 2738.86 10- 58046 0.21
3342.6 (12-) 30275 (11-) 3151 0.71 (D+Q) DCO= 1.05, AJ=1 gated.
(9« -9r)/Q0=0.123 for
1y(612.2)/1/(315.1y)=0.44 22.
2730.36 (10-) 612.60 0.32
3398.0 14+ 30779 13+ 320D 6.717 D+Q  DCO= 1.02, AJ=1 gated.
(gx -gr)/Qp=0.06010 for
1y(622.7)/1y(320.0/)= 0.6118.
27753 12+ 6221 4111 Q DCO= 1.84, AJ=1 gated.
3409.9 13- 3106.10 12- 3038 0.81 (g -gr)/Qp=0.0686 for
1y(586.8/)/1y(303.8/)= 0.8813.
2823.30 11- 586.5 0.71
3415.6 (12) 24924 11+ 9231 1.93 D+Q  DCO= 1.23, AJ=1 gated.
3517.63  (14-) 2980.92 12- 53617 1.02
2972.03 12- 5455 0.41
354953  14- 2980.92 12- 5681 <0.2
2972.03 12- 57784  0.92 Q DCO= 1.02.
3567.6 (13-) 2980.44 11- 5872 0.71 Q) DCO= 0.84.
3676.8 (13) 34156 (12) 2612 1.42
2775.3 12+ 901.8 0.31
3733.2 14- 3409.9 13- 323B 051 (9k-9R)/Qp=0.0604 for
1y(627.4))/1/(323.3))= 1.44109.
3106.10 12- 6275 0.71
3736.1 15+ 33980 14+ 338D 1.43 (g -0R)/Qp=0.0557 for
1y(658.2/)/1y(338.0/)= 0.94 20.
30779 13+ 6584 1.33
3754.5 15+ 33980 14+ 3565 7.125 D+Q  DCO= 0.92, AJ=1 gated.
30779 13+ 676.2 3613 Q DCO= 1.76, AJ=1 gated.
3807.12  15- 3224.02 13- 58311 1.32 Q DCO= 1.23.
3879.71  15- 3269.21 13- 6105 0.81 Q DCO= 1.16.
3893.3 16+ 37545 15+ 138B 3.66 (M1)P
3909.8 16+ 31126 14+ 7972 1.32 Q DCO= 0.92.
3965.9 (14) 3676.8 (13) 2891 0.84 (9k-9R)/Qp>0.032 for
1y(550.3/)/1y(289.0/)<0.31.
34156 (12) 550.30 0.21
4040.2 17- 3893.3 16+ 146D 4.47 (ELP
4074.1 15- 37332  14- 340® 0.31 (g -gr)/Qp=0.0679 for
1y(664.2)/1y(340.9)=1.5 4.
34099 13- 664.5 0.41
4078.5 16+ 37545 15+ 324D 244
4081.2 16+ 3736.1 15+ 3452 0.31 (gk-gr)/Qp=0.0578 for
1y(683.2))/1y(345.1y)=1.2 3.
33980 14+ 6833 052
4116.5 (16-) 3517.63 (14) 598® 051
4196.9 (15-) 3567.6 (13-) 62983 0.31
4210.6 16- 3549.53 14- 6612 0.72 Q DCO= 0.93.
4279.9 (15) 39659 (14) 314D 064 (gk-gr)/Qp>0.044 for
1y(603.1y)/1(314.0/)<0.43.
3676.8 (13) 603.10 0.21
4292.7 17+ 38933 16+ 3994 2.95

Continued on next page (footnotes at end of table)
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17842\/\/108-51

NUCLEAR DATA SHEETS

18
7aW

108'51

y(182W) (continued)

Eleve Jr Eleve 7 Ey ly Mult.™  Comments
44212 18- 40402 17- 380D 244
4430.1 17+ 40785 16+ 351 1.12 (9 -9r)/Q0=0.0426 for
1Y(675.5)/1/(351.6/)=0.17 4.
37545 15+ 67581 0.21
44534 (17+#) 4081.2 16+ 371® <0.1
3736.1 15+  717.30 0.31
44557  17-  3807.12 15  648B 061 DCO= 1.03.
45705  (17-) 3879.71 15~ 6908 0.31
4690.6 18+  3909.8 16+ 7808 0.62 DCO= 0.92.
47115 18+ 42927 17+  418B 112 (9 -9r)/Q0=0.0159 for
1y(818.1)/1y(418.8))= 0.66 25.
3893.3 16+ 8185 0.73
47792  (18) 41165 (16-) 6627 041
4780.0  (18) 40402 17- 7398 0.92
4804.6 18+ 44301 17+ 3745 041 (9 -9r)/Q0=0.0299 for
1Y(725.%)/1/(374.5/)=0.6 3.
40785 16+ 7255 0.21
4819.8  19- 44212 18- 3985 1.13 (9 -9r)/Q0=0.03411 for
1Y(779.9)/1Y(398.5)= 0.2411.
40402  17-  779.8 0.31
4847.1  (18+) 40812 16+ 7658 0.31
3909.8 16+  937.30 0.21
49543  (18) 42106 16- 74310 0.31
5148.2 19+ 47115 18+  436% 041 (9k-9r)/Qo ~ 0.032 for
1Y(855.5)/1 (436.6/)~0.65.
42927 17+ 8558  <0.2
5170.3  (19-) 44557 17-  714% <03
5191.5  (19) 4780.0 (18) 4112 041
5199.3  (19+) 4804.6 18+ 3947 031
52255  (19+) 44534  (17+) 77210 <0.2
52355  20-  4819.8 19- 4158 041 (9 -9r)/Q0=0.0259 for
1Y(814.8))/1(415.6/)=0.7 3.
44212 18- 8148 0.31
53382  (19) 45705 (17-) 76710 <0.2
5428.3  (20+4) 4690.6 18+ 7377 <0.3
5618.2  (20) 51915 (19) 4267 <0.2 (&-9r)/Qo ~ 0.010 for
1Y(838.4y)/1 y(426.6/)~0.72.
4780.0 (18) 8384 <0.1
5666.6 ~ 21- 52355 20-  431® <0.1 (&-9r)/Qo ~ 0.034 for
1Y(846.%)/1 /(431.2)~0.71.
4819.8 19- 84620 <0.1

T From DCO ratios. The assignment D+Q refersi=1 transition implied by DCG= 0.6 for AJ=2 gate ands 1 for

AJ=1 gate; the assignment Q refersAd=2 transition implied by DCO= 1 for AJ=2 gate andv 1.7 for AJ=1 gate.

All AJ=2 transitions are expected to be E2 rather than M2 /gl transitions M1+E2.
a From figure 2 of 1995Sh27, not listed in autHaable 1.
b 1995Sh27 deduce M1 for 18%nd E1 for 14y based on expected equality of total transition intensitie439
and 147%. All other possible combinations of multipolarities foree twoy rays give inconsistent ratios.

¢ Multiply placed with intensity suitably divided.
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182N, 1g-52 NUCLEAR DATA SHEETS LAW, 0g-52

180Hf(qar,2ny) 1977Je02

1977Je02: E=26 MeV. Measured/Ely, yy using two large volume Ge(Li) detectors and a small Ge(Lieckr of better
resolution for low-energy rays.

1969N005: E=27 MeV. Natural Hf target, measureg B, ce, ay(t), lifetime. a total of 7 y rays reported, five in g.s. band up
to 10+ and two from a 1.4+ isomer at 2230 keV.

Other: 1965La02: g.s. band reported up to 10+.

182y Levels

Nuclear Level Sequences

K m=0+, g.s. band.

Krm=2, y band.

Kr=0, B band.

Kr=2-, octupole band.
115/2[40212 117/2[404], Kit=6+.
v9/2[62412v11/2[615]], Kn=10+.
v9/2[6241»v1/2[510], Kr=4-.
v9/2[62412v3/2[512], Krr=6-.
m9/2[5141» n5/2[402], Kr=7-.
v9/2[62412v7/2[503], Krr=8-.
v9/2[6241»v1/2[510], Kr=5-.

AC—"IOTMMOUO >

]
®
2

E(level) I T Comments

0.0 0+
100.1110 2+
329.4212 4+
680.4714 6+
1144.4717 8+
1221.5012 2+
1257.3717 2+

1289.1913 2-
1331.1913 3+
1373.8812  3-
1442.9013 4+
1487.5513  4-
1510.2415 4+
1553.2513  4-
1621.3413 5-
1623.6217 5+
1660.4513  5-

1712.1322 10+
1756.8314 6+

1769.0513 6-
1809.8516 5-
1810.9314 6-
1829.6413 6-
1917.2416  7-
1960.4113 7-

1971.2318 7+
1978.5221  (7-)

1993.8416  (7-)

2087.7517

2114.5015 (8-

21205816  (8-)

213143  7-

2204.7223 (8-

2212.9320 (8+)

22255317  (8-)

2230.8022 10+  14psl Ty, from 1969N00S.
227423 (9-)

I TOmMm— X< I U_ITIIG)IUXOH’I:DOWUOOUUJUUJUOUJ:DZD:DZD:D‘

Continued on next page (footnotes at end of table)
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18
742\/\/108'5

3

NUCLEAR DATA SHEETS LW, 0g-53

Seq.

MTM>»“ TM—QO«T MU~ «T mMm—O> L-x‘

182y Levels (continued)

E(level) AL P Comments

2324.03 (8-)

2328.2418 (9-)

2334.43 Jt. (11-) proposed in figure 4 of 1977Je02 seems incorrect SB66e9y to (7-).

2372.7424 12+

2446.1419 (9-)

2456.0225 (9-)

2480.3523  (9+)

2487.5520

2493.1024  (11+)

2564.3420 (10-)

2711.43

2731.33 (10-)

2739.64 (10-)

2770.83 (10+) ok=+0.9619 or -0.4619 for 1y(558.2)/ly(290.4)=0.5730; +1.0226 or -0.5326 for
1y(558.2)/1y(290.4)=0.4830.

2776.23 (12+)

2824.5423 (11-)

2980.6422 (11-)

3030.13 (11-)

3079.43 (13+) k=-0.27 13 (sign of mixing ratio is negative from(0) data for 11+ to 10+ and
12+ to 11+ transitions in K=10+ band.

3104.34 (12-)

3112.83 (14+)

3399.63 (14+)

3736.611  (15+)

T As proposed by 1977Je02 basedy¢f) data, band assignments and previous assignmerisdiecay. The assign-
ments are consistent with those in Adopted Levels, with ehéydifference of parentheses in a few cases.

y(H5w)

Eleve Jr Eleve 7 Ey ' Mult.  Comments
100.11 2+ 0.0 0+ 100.1 353 a
32942 4+ 100.11 2+ 2298 100 (QrP
680.47 6+ 329.42 4+ 3511 806 (Q)eP
1144.47 8+ 680.47 6+ 464D 484 (Q)eP
122150 2+ 100.11 2+ 11214 24520

0.0 0+ 1221.84 16.613
1257.37 2+ 329.42 4+ 92738 1.7718

100.11 2+ 1157.4 2.3319

0.0 0+ 1257.24 3.43
1289.19 2- 100.11 2+ 11892 10.38
1331.19 3+ 329.42 4+ 1001B 3.53

100.11 2+ 1230.2 13.911
1373.88  3- 1289.19 2- 841 3.83

1257.37 2+ 116.2 0.544

1221.50 2+ 152.4 10.010 D¢

100.11 2+ 1273.9¢ 2.95 ly: 0.94 expected from branching ratios in Adopted Gammas.
144290 4+ 329.42 4+ 11136 5.65

100.11 2+ 1342.2 5.24
1487.55 4- 1373.88  3- 1135 10.69 D¢

1331.19 3+ 156.4 8.77 D¢

1289.19 2- 198.4 5.34
1510.24 4+ 329.42 4+ 118046 3.23

100.11 2+ 1410.% 0.7716
1553.25 4- 1373.88  3- 1794 19215

1331.19 3+ 222.4 6.46

Continued on next page (footnotes at end of table)
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17842\/\/108-54

NUCLEAR DATA SHEETS LW, 0g-54

y(182W) (continued)

SRS Eleed T Ey Iyt Mult. ~ Comments
1289.19 2- 264.0 25620 (Q)°
100.11 2+ 1454.% 1.7519
1621.34 5- 1510.24 4+ 1113 042
1487.55 4- 133.8 4.13 D¢
144290 4+ 1788  3.53 D¢
1373.88  3- 2478  7.96 Q)P
1623.62 5+ 680.47 6+ 9438 0.8918
329.42 4+ 12939 5.14
1660.45 5- 1553.25 4- 107D 1.198
1510.24 4+ 150.2 1.12
1487.55 4- 1724  3.03
144290 4+ 2178  2.0316 D¢
1373.88  3- 286.4 223 QP
1712.13 10+ 1144.47 8+ 5675 22.218 ly: uncertainty in table 1 of 1977Je02 seems too low to be ctamtisvith
others in the table. evaluators have increased this by arfa€tl0.
1756.83 6+ 144290 4+ 313% 041
680.47 6+ 1076.4 6.05
329.42 4+ 1426.% 5.15
1769.05 6- 1660.45 5- 1082 4.03
1623.62 5+ 1452 2.35 D¢
1621.34 5- 1478 255
1553.25 4- 2154  3.33
1487.55 4- 28183 514 QP
1809.85 5- 1553.25 4- 2566 5.64
1810.93 6- 1623.62 5+ 1867 0.568 D¢
1621.34 5- 189.4 1.21
1487.55 4- 3234 555 Q)P
1829.64 6- 1660.45 5- 1692 4.03 D¢
1623.62 5+ 206.2 0.467
1553.25 4- 276.4  1.9020
1487.55 4- 3414 1.7214
1917.24 7- 1621.34 5- 295D 25020 (Q)P
1960.41 7- 1829.64 6- 130B 3.13 D+Q°
1769.05 6- 1914 292 D¢
1756.83 6+ 203.4 16213
1660.45 5- 299.2 1.9020
1621.34 5- 339.1 27822 (Q)P
1971.23 7+ 1756.83 6+ 2141 5.44
1978.52 (7-) 1829.64 6- 148D 0.74
1769.05 6- 209.2 0.505
1756.83 6+ 221.2 1.5015
1993.84 (7-) 1621.34 5- 3726 27422 (QP
2087.75 1769.05 6- 318Y 5.65
211450 (8-) 1960.41 7- 1541 1.12 D+Q°
1769.05 6- 3454 22423 (Q)P
2120.58 (8-) 1960.41 7- 1602 1.21 D+Q°
21314  7- 1769.05 6- 3623 1.3015
2204.72  (8-) 1978.52 (7-) 2262 6.16
2212.93 (8+) 1971.23 7+ 2417 25721
222553 (8-) 1810.93 6- 4145 26621 (Q)P
2230.80 10+ 1712.13 10+ 51855 6.35 (M1)2  a(K)exp=0.62 (1969N005).
Mult.: a(K)exp is consistent with M1, E1+M2 (50% admixture of botfr) o
M2+E3 (25% M2+75% E3). The half-life of the 2230 level make3 K3
or higher multipolarities unlikely. M2 is also unlikely sia the transition is
expected to be highly K-forbidden and the forbiddenneswfaaf 1 is
much smaller than expected for M2 transition axi¢-L=6.
1144.47 8+ 1086.82 7.36
22742 (9-) 1917.24 7- 357D 568 QP

Continued on next page (footnotes at end of table)
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AW 10655 NUCLEAR DATA SHEETS 182W, 0555
y(182W) (continued)

Eleve Jr Eleve Jr Ey ' Mult.  Comments

23240 (8) 1917.24 7- 4063 1.35

232824 (9) 212058 (8-) 207¥ 1.3211 D+Q°
211450 (8) 213.@ 1.73 D¢

2334.4 197852 (7-) 35582 3.26

237274 12+ 171213 10+ 66016 4.94

2446.14 (9)  1993.84 (7-)  452B 21217 (Q)

2456.02 (9) 220472 (8) 251B 5.85

2480.35 (9+) 2212.93 (8+) 267% 0.839

2487.55 2087.75 3998 5.65

2493.10 (11+) 2230.80 10+ 26213 4.64 D+Q°

2564.34 (10-) 232824 (9) 2361 2.1221

2711.4 22742  (9-) 4372 27622

2731.3  (10-) 2456.02 (9-) 2753 1.3413 D+Q°

2739.6  (10-) 222553 (8) 5143 1.23

2770.8  (10+) 2480.35 (9+) 2902 153 (0k-0R)/Q0=0.113 or 0.124 for 1y(558.2)/ly(290.4)=0.5730 or 0.4830,

respectively.

2212.93 (8+) 558.2 0.8517 (Q)°

2776.2  (12+) 2493.10 (11+) 28310 1.6020 D+Q°

282454 (11-) 2564.34 (10-) 2602 1.2010 D+Q°

2980.64 (11-) 2446.14 (9) 5345 0.979

3030.1 (11-) 2731.3 (10-) 298B 1.23

3079.4  (13+) 2776.2  (12+) 30R 1.35 DS (0k-0R)/Q0=0.08120 for 1y(586.0)/ly(302.0)=0.21.
2493.10 (11+) 586.4 2.1317 (Q)P

31043 (12-) 282454 (11-) 2798 1.1723

3112.8  (14+) 2372.74 12+ 7402 0.657

3399.6  (14+) 3079.4 (13+) 3202 1.1020

3736.6  (15+) 3399.6  (14+) 33T 0.32

T Large discrepancies between these values and the adoptiechbrgs are observed.

a K-conversion electron lines seen by 1969N005, also L-caive for 10/ and 229.

b positive A and magnitude consistent witkl=2, quadrupole (expected to be E2), sincevAlues are not available,
these assignments are not considered as unique by thetevalua

¢ Negative A indicatesAJ=1, dipole or dipole+quadrupole (when magnitude @A~ 0.3). In the latter case the

transition is expected to be M1+E2.

18w (t,p)

1980M 011,1976Cal0

1980Mo11: E(t))=15 MeV, FWHM=20 keV. Measurex(6), multi-angle spectrograph and emulsion plates.
1976Cal0: E=15 MeV, measureq8), Q3D spectrometer, FWHM=13 keV. Four excited states ttegoat 100, 329, 1221 and

1257. cross sections listed at seven angles fromtas0°.

E(level)

0.0
98 3f
3273f
11355+
12255"
12665+
14445+

JgoL#

do/dQ (max) (ub/sr)#

182 Levels

Comments

288
77
33
147
41
20
10

T From 1976Cal0.
* From 184(p,t) (1980Mo11).

# From 1980Mo11 unless otherwise stated.

@ From 1976Calo0.
& From 1976Cal0.

E(level): this level is not seen by 1976Cal0.
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17842\/\/108-56

NUCLEAR DATA SHEETS

18
7aW

108'56

1820/ (y,y):M ossbauer

1968Pe06,1965Ch14,1962Su14

Since 1960 many Mossbauer measurements have been repartie first 2+ level inl82W. These deduce various properties

such as level width, lifetime, g factor, quadrupole momghygerfine structure, isomer shift, nuclear Zeeman effetct,

References: 1993Wa05, 1975B038, 1973Ru01, 1973We20Zi®%31973ZiZX, 1972He01, 19710b02, 1970Me09, 1969Ch23,
1969Fr19, 1968Pe06, 1965Sh04, 1965Ch14, 1963Dal5, 19623861Ka25, 1959Le36.

1993Hel5: Ex 2.9-3.7 MeV bremsstrahlung radiation. Measured B, yy(8), deduced g.s. transition widths.

E(level)

0
100

J'  Comments

182y Levels

0+

2+ g=+0.260B (1968Pe06), +0.23 (1965Ch14).
[(in eV)=0.34x10-6(1965Sh04), 0.3510°%9 (1962Su14), 0.3410-°3 (1961Ka25),
0.73x10°% (1959Le36).

E: evel

100

y(**2w)
yoER o E
2+ 0 0+ 100
182w (yy) 1993Hel5

18y Levels

E(level) J¥ Tyt Cross section in eV.b  Comments

0.0 0+

100 2+ E(level): rounded off value from Adopted Levels.
Jrr. from Adopted Levels.

23821 1 7.9 fsl1 21.625 I"yo(reduced)=0.00176 eV 25.
B(M1)(1)=0.46 6. B(E1)(})=5.0x10°7.

24741  1* 15fs2 21.826 I"yo(reduced)=0.00121 eV 17.
B(M1)(1)=0.315. B(E1)(})=3.5x1035.

28841 1* 16 fs2 20.923 I"yo(reduced)=0.00085 eV 12.
B(M1)(1)=0.223. B(E1)(})=2.4x10°3.

28921 (1) 27 fs17 4.021 I"yo(reduced)=0.00029 eV 18.
B(M1)(1)=0.07 4. B(E1)(})=0.8x10°5.

29412

29961 1 6.7 fs13 132 I"yo(reduced)=0.00094 eV 18.
B(M1)(1)=0.255. B(E1)(})=2.7x 1055,
K=(0) (1993He15).

30801 1* 17 fs3 132 I yo(reduced)=0.00056 eV 11.
B(M1)(1)=0.153. B(E1)(})=1.6x10"°3.

31631 1* 10.3fs14 22.225 I"yo(reduced)=0.00091 eV 12.
B(M1)(1)=0.24 3. B(E1)(})=2.6x10°4.

31981  (1,2f 16fs3 12.822 I"yo(reduced)=0.00054 eV 11.
B(M1)(1)=0.14 3. B(E1)(})=1.5x10°3.

33651 1* 11.1fs23 153 I"yo(reduced)=0.00066 eV 13.
B(M1)(1)=0.174. B(E1)(})=1.9x10°4.

34221  (1,2ff 10.3fs20 193 I"yo(reduced)=0.00072 eV 12.
B(M1)(1)=0.193. B(E1)(})=2.1x10°4.

36011  1* 6.2 fs12 213 I"yo(reduced)=0.00089 eV 18.
B(M1)(1)=0.234. B(E1)(})=2.5x10°5.

36402

37272

38822

39202 1

T Deduced fronT g and branching ratio.
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182N, ,g-57 NUCLEAR DATA SHEETS LAW, 0g-57

* From yy(6). The same assignments are the same in Adopted Levels.
# K=1 (1993He15).

y(182w)
I = VR -GN L= B Y
2382 1 100 2+ 2282 14220 | 3198 (1,2) 100 2+ 3098 5921
0.0 0+ 23821 100 0.0 0+ 31981 100
2474 1 100 2+ 2374 6614 3365 1 100 2+ 3268 6317
0.0 0+ 24741 100 0.0 0+ 33651 100
2884 1 100 2+ 2784 4011 3422 (1,2) 100 2+ 3322 5315
0.0 0+ 28841 100 0.0 0+ 34221 100
2892 (1) 100 2+ 2792 15090 | 3601 1 100 2+ 3501 7719
0.0 0+ 28921 100 0.0 0+ 36011 100
2941 0.0 0+ 294» 3640 0.0 0+ 364Q@
2996 1 100 2+ 2894 16835 | 3727 100 2+ 3622
0.0 0+ 29961 100 0.0 0+ 37272
3080 1 100 2+ 2980 6118 3882 100 2+ 3782
0.0 0+ 30801 100 0.0 0+ 38822
3163 1 100 2+ 3063 5412 3920 1 0.0 0+ 392@
0.0 0+ 31631 100

18y (e ) 1987PezV

1987PeZV: E=75-345 MeV for scattering at°3@nd 150-250 MeV for scattering at 45Measured cross sections at’4id 90
for E(e)=75-345 MeV, deduced form factors and charge dessithe ground state band observed up to 8+. Comparisons
with Hartree- Fock calculations and nuclear models (roteti model and IBA).

In table 6.1.1 of 1987PeZV, cross sections dt 8ad 45 for 30 different electron energies are listed.

18y Levels
E(level)l J% Comments

0 0+ RMS radius=5.361 fmM (1987PeZV).
do/dQ=1.55 mb/srd at 45 and 148.35 MeV; 0.466 mb/d6 at 90 and 75.9 MeV. In table 6.1.1 of 1987PeZV,
cross sections at 45are listed for four higher (175-252 MeV) electron energied at 90 for 24 higher (89-343
MeV) electron energies.

100 2+  B(E2)=4.148 (1987PeZV).
B(E2)=4.348 is also listed by 1987PeZV in table 6.1.3.
do/dQ=57.4 ub/sr14 at 45 and 174.8 MeV; 33.7ub/sr 16 at 90 and 75.9 MeV. In table 6.1.1 of 1987PeZzV,
cross sections at 45are listed for three higher (199-252 MeV) electron energies at 90 for 24 higher (89-343
MeV) electron energies.

329 4+ /dQ=5.3 ub/sr7 at 45 and 148.35 MeV; 0.62ub/sr9 at 90 and 88.97 MeV. In table 6.1.1 of 1987PeZV, cross
sections at 45are listed for four higher (174-252 MeV) electron energied at 90 for 23 higher (89-343 MeV)
electron energies.

681 6+ /dQ=20 nb/sr6 at 90 and 127.0 MeV. In table 6.1.1 of 1987PeZV, cross sectiondistexl at 90 for 16 higher
(140-329 MeV) electron energies.
1144 8+  E(level): this level is close in energy of the firstiteat 0+ state at 1136, but 1987PeZV discuss that irf)(etjee

0+ state is not expected to be populated, thus all of the 1844 [ due to 8+.
do/dQ=2.1 nb/srl10 at 90 and 155.85 MeV. In table 6.1.8 of 1987PeZV, cross sectioadisted at 90 for seven
higher (166-241 MeV) electron energies.

T Rounded values from Adopted Levels.
* From Adopted Levels.
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18
742\/\/108'5

8 NUCLEAR DATA SHEETS

17842\N108-58

18/ (n,n'y) 1975De01

1975De01: E=fast reactor spectrum (energy range not spaiflhe decay scheme was derived by the authors by compariso

(2]
®
2

OO0 UJUOUOUUJO>UJ>)>>>‘

with other experiments. Measured/, By with a Ge(Li) detector.
1998Be62 (also 2000De59): measungd), deduced mixing ratios. this work is from the same laboyats 1975De01.

18y |evels

Nuclear Level Sequences
A g.s. band.
B Krm=0+f band.
C Km=2+y band.
D Krm=2- octupole band.
E(levely — J™ Relative population intensity ~Comments
0.0 0+
100.099 2+ 72x10' 23
329.4413 4+ 8125
680.4916 6+ 154
1135.7015 O+ 13.415
1144.44 8+ 1.44
1221.439 2+ 308
1257.4811 2+ 34.015
1289.1613 2- 447
1331.1412 3+ 244
1373.8617  3- 205
1442 9717 4+ 102
1487.74 4- 126
1510.2219 4+ 121
1553.02 4- 93
1621.25 5- 83
1623.33 (5)+  7.310
1660.23 5- 0.95
1756.34 6+ 2.57
1765.4424 4.810 Jmr. 3- (1975De01).
1768.35 (6)- 155
1813.43
1833.16
1856.23 (2+) 5.313 Jr (1,2,3)+ (1975De01).
1856.94 1 5.814
1871.23 1- 5.510
1887.8723 3.75 Jit (3-) (1975De01).
1918.64 477 Jit (2-) (1975De01).
1959.3121  (2+) 10.520 JiT. 3+,(2+) (1975De01).
1960.64 6-
1981.83 459 Jit (3+) (1975De01).
2016.610 0.93
2023.25 (3-) 2.07
2057.410 1 <18 Jt. 1+ (1975De01).
2110.38 (2-3-) <2.0 JT 1+ (1975De01).
2116.16 2.35 Jit. 2+ (1975De01).
2143.14
2148.16 (3-) 2.14 Jit 2+ (1975De01).
2173.95 1.84 Jit. 2+,3- (1975De01).
2183.65 (2-,3-) 3.015 Jrt. 2- (1975De01).
2207.08 (3-)
2209.23 3- 3.67 Jrr (2+) (1975De01).
2239.510  (3+) 1.13 Jrt. 0+ (1975De01).
2274.37 (3)- 2.36
2283.55 1 1.45 Jmr. 1+ (1975De01).

T From least-squares fit toyts.
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AW 0659 NUCLEAR DATA SHEETS 182W, 0559
* From Adopted Levels.
GG
A, and A4 values are from 1998Be62.
Elev Jr Ey ' Mult® & Comments
Unplaced 170.8 1.44
256.23 2.78
365.62 1.64
564.08 2.15
573.88 0.7025
586.08 0.4015
622.88 0.6020 Placement: 1871.1 to 1257.4 (1975De01) is incorrect.
678.26 0.8825
738.110 0.4020
744.68 1.13
777.610 0.4420
798.24 1.84
867.63 0.5510
888.85 1.33
959.63 1.33
979.14 0.9025
1066.010 0.3015
1088.64 0.5015
1101.13 1.02 Placement: 1331.1 to 329.4 (1975De01) is incorrect.
1438.14 153
1446.18 1.13
1468.010 1.03
1503.810 0.63
1510.410 0.63
1521.010 0.62
1538 <0.15
1544.88 0.7020
1588.710 0.73
1614.010 0.93
1649.710 0.62
1662.25 1.84
1672.610 0.93
1714.010 052
1745.64 2.65
1833.020 0.3020
1843.020 0.4015
1944.68 0.63
1990.78 0.93
2039.910 0.3520
2067.010 1.14
2145.412 0.83
2185.410 1.23
2231.712 0.6525
2294.712 093
2312.020 0.73
2428.610 1.24
2474.020 0.73
2635.015 042
2644.515 0.62
3093.020 0.52
3284.020 0.73
100.09 2+ 100.B 1.04x10° 20 (Q) Sign of A4 should be negative fohJ=2, Q transition.
329.44 4+ 229.2a5 166 16 Q

Continued on next page (footnotes at end of table)
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17842\N108-60

NUCLEAR DATA SHEETS LW, 0g-60

y(182W) (continued)

Eleve Jr Ey ' Mult* & Comments
680.49 6+ 351.040% 213 Q
1135.70 0+ 1035.602 15.512
1144.4 8+ 463.9% 1.44 Q
1221.43 2+ 1121.332 563 D+Q +25+10-8
1221.4510 44.020 Q)
1257.48 2+ 927.2 8.99 Q)
1157.4212 10.78 D+Q -7.9+12-17
1257.4515 16.98 Q
1289.16 2- 67.%
1189.0810 14.710
1289.58 154 Q)
1331.14 3+ 1001.@ 7.17 Q+D -25+6-10 d: from 2000De59. Other: -3820-30 (1998Be62).
1231.0310 33.115 Q+D +17x10* +83-10  1/6=+0.006+8-5 (2000Deb9).
1373.86 3- 152.2 235 D(+Q) -0.03+4-6
1273.83 1.32 D+Q +0.35+5-3
1442.97 4+ 1113.8 9.7 10 D+Q +4.13
1342.82 5.05 Q
1487.7 4- 156.5 103 D(+Q) -0.01+3-4
1510.22 4+ 831.00 1.64
1180.72 755 D+Q -1.11+7-10
1410.43 3.74 Q
1553.0 4- 178.5° 6.4 20°
221.73 4515 D
264.02 173 Q
1621.2 5- 178.5° 6.4 20°
1623.3 (5)+ 942.% 2.33 D+Q -2.93
1294.03 6.67
1660.2 5- 286.2 0.7020
1756.3 6+ 1075.% 1.33 D+Q +2.50+20-17
1426.95 123 Q
1765.44 434.2 1.64
544.2015 3.35
1768.3 (6)- 280.6 114
1813.4 524.23 1.63
1833.1 1733.66 1.33
1856.2 (2+) 598 <3b
1527.010 0.3015
1756.13 5.012
1856.9 1 1757.® 1.55
1856.76 4.310 D
1871.2 1- 1771.%4 2.04
1871.15 214 D
1887.87 556.73¢ 1.03°
666.44 0.5520
1558.54 1.23
1918.6 1818.%°¢  4.77° d: for J(1919)=2,6=+0.06+11-6 or +2.04.
1959.31  (2+)  449.8 0.94 Q)
627.54 2.16
1629.82 426 d: for J(1959)=3,0=+0.01+3-2 or -9 +2-4. Negative A is
inconsistent withAJ=2 transition.
1859.18 3.010 o: for J(1959)=3,0=+0.05+7-8 or -5.0 +14-28.
1960.210  0.5820
1960.6 6- 300.8 0.5520
1981.8 650.73 1.03
723.87 0.4415
1653.18 1.44
1881.88 1.73
2016.6 1688.309 0.93
1915.312¢ 093

Continued on next page (footnotes at end of table)
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AW, 0561 NUCLEAR DATA SHEETS 1820, 0561
y(*82W) (continued)
Eleve Jr Ey ' Mult* & Comments
2023.2 3-) 470.%6 1.55
733.58 0.4020 D+Q d: -0.10 +6-10 or -2.8 +6-7.
2057.4 1 835.%°¢ 0.6020°
1956.48° 1.85
2057.410 0.83 D
21103 (2-3-) 556.B°  1.03° D+Q 5: for J(2110)=3,0=-0.64+4-7 or +12 +18-3
Assignment from 1998Be62.
2010.28 0.3620
2116.1 2016.@ 2.35
2143.1 1813.610 1.55
2148.1 3) 817.0 0.5520
1818.54%¢ 477
2048.08 2.14
2148 <0.20
2173.9 952.3% 0.5515
2074.08 1.33
2174°¢ <0.2
2183.6 (2-,3-) 809.B 0.4020
894.38 2412
2084.210 0.2010
2207.0 3-) 1877.8 0.83 D+Q -0.286
2209.2 3- 835.%° 0.6020°
1879.610 0.66 D+Q d: -0.248 or -2.6 +10-5.
2109.14 1.83
2208.86 1.43
2239.5 (3+) 2139.40 1.13
22743 (3  786.80  0.3015
900.58 2.04
2174¢ <0.F
22835 1 909.%6 0.94
2283.510 1.44 D

T Relative intensities normalized to 100 fgis (1123 and 122%) from 1221 level.

+ 1998Be62 list mult=E2 and E1 or M1 for Q and D, respectiveistet here. The evaluators prefer the latter
terminology since sincg(0) data are parity-insensitive.
@ 1975De01 take value from 1970Wh03 and use it as a calibratamdard.

b The quoted limit is lower than expected from branchings if\@opted Gammas. The spectrum near 598 is domi-

nated by impurity lines in (n/).

¢ Placement as given in table 2 of 1975De01, not shown in asitheisle 1.
d Placement as given in the text of 1975De01, not shown in asitteble 1.
€ Multiply placed with undivided intensity.
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17842\/\/108-62

NUCLEAR DATA SHEETS

17842\/\/108-62

18 (n,n')

1981De02,1982Gu18,1985An20

1981De02: E(n))=3.4 MeV. Coupled channel and statisticadleh analysis.

1982Gu18: E(n))=0.3-5.0 MeV. Coupled channel and statistnodel analysis.

1985An20: E(n))=4.87, 6.00 MeV. Coupled channel and roteti- vibrational model analysis.

Other: 1967Li11.

0

1028
32615
67114

182y Levels
E(level) J# Comments E(level)f
0+ 122912
2+ B,=0.223,8,=-0.054. 128122
4+ 130918
6+ 135721
0+ 142838

113816

T From 1982Gu18.
* From angular distributions. Systematics of (nshow that only positive parity states are strongly pomdatThe

assignments are the same in Adopted Levels.

# Derived from B(E2).
@ From 1981De02.

E(p))=65 MeV (19860g02), E(pol p)=134 MeV (1985Lal5)af=13-21 MeV.

1820 (p,p’),(pol p.p’),(a,a”)

19860902,1985L a15,1975L e22

g+

2+
2+

E(level) | E(level)
1492 15 179220
153916 185820
161824 191420
~1678 198821
174523

19871c04 (also 19861c02): (pol g)p

E(level}

0
100
329
680
1221
1380

gt

0+
2+
4+
6+
2+
3-

Comments

182y Levels

B»=0.2045 (1985Lal5), 0.2256 (19860g02), 0.206 (1975Le22).
B4=-0.0573 (1985La1l5), -0.0566 (19860g02), -0.076 (1975Le22).
Be=0.0012 (1985Lal15), 0.0014 (19860g02).

T From Adopted Levels.

* From 1985Lal5.

182W(d,d/)

1971Gul7: E=12.08 MeV, magnetic spectrograph, nuclealsomuplates.

E(level) J°

0.0

100.%

329.4

680.5

11382 0+
1221.4

1971Gul7
182 Levels
E(level) | E(level) | E(level)
1257.4 | 18607 | ~2328
1373.§ | 18897 | ~2335
1442.§ | 19618 | 260710
16235 | 21498 | 272511
16615 | 21768
17686 | 22089*

T Assigned on the basis of energy and cross section.
* Rounded values from Adopted Levels.

# Multiplet.
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182, 563 NUCLEAR DATA SHEETS L02W, 0563

Coulomb excitation 1991Wu05,1989K u04,1971Mi08

1991Wu05 (also 1989Wu04)>3Ni,*8Ni’y) E=235 MeV and {3°Xe 1*Xe’y) E=561 MeV. Measured, Ty, by recoil-distance
method (RDM), particle/(6). Deduced E2 transition and static matrix elements.

1989Ku04: €98Pb208pHy) E=4.9 MeV/nucleon. Measureg 2°8Pb-y coin., €%8Pb)(/)(6). Deduced E2 matrix elements for
g.s. band members up to 18+.

1979Hu01: $4Kr,84Kr'y) E(4Kr)=340 MeV.

1977Mcll: @,a’y) E(a))=15 MeV.

1971Mi08: {50 ,1%0y) E(160)=45.5 MeV: @,a’y) E(a))=15 MeV: (p,By) E(p))=5 MeV.

Others:.

1991St04 (also 1988St16,1988St0987q,37Cl'y) E=115 MeV and ¥8Ni,%8Ni’y) E=160 MeV. Measured/(6,H,,T) using
transient-field precession. Partigiezoincidences.

1986Bi13: 2S325) E=100 MeV. Measure@y(6) attenuation from recoil-in vacuum.

Other references: 1975Le22, 1973Be40, 1968St13, 1965EbO84De07, 1964AI25, 1964Sc21, 1964Sp03, 1963Gro4,
1962Af01, 1962Gol7, 1962Bi05, 1961Ha21, 1961Ke07, 196@An1960EIO1, 1960Nal3, 1959Bil0, 1958Al11,
1958Mc02, 1957Ch39, 1956Hu49, 1955Mc44.

18y Levels
All the E2 transition matrix elements have positive sign9Q1®/u05,1989Ku04).
B(E2) values given here are deduced from E2 transition matéments (experimental) of 1991Wu05 and 1989Ku04.
B(E2)(from 8+,2180) to 10+ member gfband=1.45 +12-32 (1991Wu05). The 10+ member is not idedtdiperi-

mentally.
E(evel) JT Ty Comments
0.0 0+
1001 2+  1.373 nd4 B(E2)=4.208.

g=+0.231.
B(E2): weighted average of 4.(D (1961Ha21), 4.580 (1963Gr04), 4.3@ (1968St13), 4.27
(1973Be40), 5.6 (1989Ku04), 3.7616 (1991Wu05).
y. average of measurements from 1965Eb03, 1964Sc21, 1963K8®3Ko02, 1962G017, 1961Ke07.
Static E2 matrix element=-2.004-8 (1991Wu05), -2.12 +23-21 (1989Ku04).
Ty2 weighted average of 1.366 ns 14 (1961Ke{X)), 1.43 ns 4 (1962Bi0%(t), earlier value was 1.55 ns
14 (1959Bi10)) and 1.372 ns 14 (1964Sc21, pulsed beam ifyfpB(E2)=4.208 gives 1.35 ns 4.
329.4 4+ 62 ps B(E2)=1.85+7 — 10 (1991Wu05).
B(E2): other values: 2.085 (1971Mi08), 2.2024 (1989Ku04)
Static E2 matrix element=-2.329-27 (1991Wu05), -1.64 +64-17 (1989Ku04).
T1/2: from RDM (1991Wu05). B(E2) gives 72 ps 4.
680.5 6+ 8.2 p® B(E2)=1.805 (1991Wu05).
B(E2): other values: 1.677 (1971Mi08), 1.9110 (1979Hu01), 1.677 (1989Ku04).
Static E2 matrix element=-3.0815-10 (1991Wu05), -1.55 +58-16 (1989Ku04).
Tyt from RDM (1991Wu05). B(E2) gives 8.08 ps 18.
11445 8+ 2.01 p4a7 B(E2)=1.59+8— 6 (1991Wu05).
B(E2): other values: 1.923 (1979Hu01), 1.7418 (1989Ku04)
Static E2 matrix element=-4.120 (1991Wu05), -1.52+16-79 (1989Ku04).
Ty28 from RDM (1991Wu05). B(E2) gives 2.10 ps 9.
12214 2+ 0.434 p&l B(E2)(from 0+,g.s.)=0.108 (1991Wu05), 0.124 (1971Mi08).
B(E2)(from 2+,100)=0.04G-3-1 (1991Wu05), 0.043 (1971Mi08).
B(E2)(from 4+,329)=0.00012% 31-21 (1991Wu05).
Static E2 matrix element=+1.9410-4 (1991Wu05).
T1/2t weighted average of values deduced from B(E2)(from ¢gds1)863 and B(E2)(from 2+,100)=0.040
+3-2. Branchings used from adopted gammas.

1257 2+ 1.71 p4d3 Ty from B(E2)(from 0+,9.5.)=0.022 (1971Mi08) and adopted branching.
1289 2-

1331.2 3+

1374 3-

14429 4+ 0.32 p8 B(E2)(from 2+,100)=0.029-3-2 (1991Wu05).

B(E2)(from 4+,329)=0.06@ (1991Wu05).

B(E2)(from 6+,680)=0.016-12-3 (1991Wu05).
B(E2)(from 2+,1221)=1.03-22-5 (1991Wu05).
Static E2 matrix element=-1.68L (1991Wu05).

Continued on next page (footnotes at end of table)
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18
742\/\/108'6

NUCLEAR DATA SHEETS

17842\/\/108-64

E(level)

Jt Ti/2

Comments

182yy Levels (continued)

1623.6
1712.1

1769.5

2180.5

2372.7

3112.8

3909.8

4747.9

(6)+

10+  0.76 p3

(6+)

(8+)

12+ 0.38 p2

(14+) 0.24 p§

(16+) 0.14 p8

(18+) 0.088 p$22-17

T1/o: from average of values deduced from B(E2)(from 2+,100) B(#2)(from 4+). Branchings used
from adopted gammas.

B(E2)=1.377 (1991Wu05).
B(E2): other values: 1.845 (1979Hu01), 1.9@6 (1989Ku04)

Static E2 matrix element=-4.7610-69 (1991Wu05), -5.859 (1989Ku04).
Ty/2: from RDM (1991Wu05). B(E2) gives 0.85 ps 4.

B(E2)(from 4+,329)=0.0261-3 (1991Wu05).
B(E2)(from 6+,680)=0.096-3-10 (1991Wu05).
B(E2)(from 8+,1144)=0.015-6-10 (1991Wu05).
B(E2)(from 4+,1443)=1.24-25-5 (1991Wu05).
Static E2 matrix element=-3.1810-46 (1991Wu05).

B(E2)(from 6+,680)=0.0241-2 (1991Wu05).
B(E2)(from 8+,1144)=0.13415-17 (1991Wu05).
B(E2)(from 10+,1712)=0.01210-8 (1991Wu05).
B(E2)(from 6+,1769)=1.457-32 (1991Wu05).
Static E2 matrix element=-4.63-4 (1991Wu05).
B(E2)=1.404+9—5 (1991Wu05).
B(E2): other values: 1.323 (1979Hu01), 1.54+15-28 (1989Ku04).
Static E2 matrix element=-6.87-4 (1991Wu05), -6.46 (1989Ku04).
Ty/ot from B(E2).
B(E2)=1.74+422— 14 (1991Wu05).
B(E2): other value: 0.99-22-11 (1989Ku04).

Ty/ot average of values deduced from B(E2) from 1991Wu05 and K889
Static E2 matrix element=-6.£29-15 (1991Wu05), -6.5+23-7 (1989Ku04).

B(E2)=2.24+5—7 (1991Wu05).
B(E2): other value: 1.04 16-21 (1989Ku04).
Static E2 matrix element=-6.4£8-10 (1989Ku04).

T1/2: average of values deduced from B(E2) from 1991Wu05 and KS89.
B(E2)=1.75+44 — 34 (1989Ku04).

Static E2 matrix element=-6.433-8 (1989Ku04).
Ty/o: from B(E2).

T Positive parity states from Coulomb excitation analysiegative parity levels are inferred from comparison with

similar levels populated iA®*W and 186w (1977Mc11). B(E3) values could not be inferred due to inities in the

y-ray spectrum. All assignments are the same in Adopted kevel

y(*#Aw)
SR Eee I E,S Y  Mult” 5t Comments
100.1 2+ 0.0 0+ 100.1 E2
329.4 4+ 100.1 2+ 229.3 E2
680.5 6+ 3294 4+ 351.1 E2
11445 8+ 680.5 6+ 464.0 E2
1221.4 2+ 100.1 2+ 1121.3 100  MI+E2 +166-7
0.0 o+ 1221.4 123 E2
1257 2+ 3204 4+ 98 352 E2
100.1 2+ 1157 725  MI+E2 9+3-6
0.0 o+ 125% 100 E2
1289  2- 100.1 2+ 1189 (E1)
1331.2 3+ 100.1 2+ 1231.1
1374  3- 1289  2- &y (M)
12214 2+ 158° (E1)
1442.9 4+ 3294 4+ 11135 M1+E2
1001 2+ 1342.8
1623.6 (5)+ 3294 4+ 1294.2
1712.1 10+ 11445 8+ 567.6 E2

Continued on next page (footnotes at end of table)
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VAW g-65 NUCLEAR DATA SHEETS 182y

108'6!:->

y(182W) (continued)

SR SN E,® LV Mult.” 5t Comments
1769.5 (6+) 680.5 6+  1089.0 (M1+E%2)
329.4 4+ 14401
21805 (8+) 11445 8+  1036.0 (M1+E2)
680.5 6+  1500.0
23727 12+ 17121 10+  660.6 E2
31128 (14+) 23727 12+  740.1 (E2)
3909.8 (16+) 3112.8 (14+) 797.0
47479 (18+) 3909.8 (16+) 838.1 Ey: from 1989Ku04.

T From Adopted Gammas unless otherwise stated.

* From py(6) and a y(6) 1971Mi08.

§ From 1991Wu05 unless otherwise stated. For Heand, they-ray energies are deduced from the level energies
given by 1991Wu05.

% Relative photon branching (1971Mi08).

@ From 1971Mi08, 1979Hu01.

b Contamination from impurities partially obscure thesesitions.
¢ From B(E2) and B(M1) calculations (1991Wu05).

183y (d.t) 1973K 106

(183w target)=1/2-.
E(d))=12.08 MeV, FWHM=7-8 keV. Measured(6) at three angles 60 90° and 125, broad-range magnetic spectrograph.
Absolute cross section uncertainties are 20%.

18y Levels
Band assignments proposed by 1973KI06 from comparison lofileéed and Q-reduced experimental cross sections
(finger-print method).

Nuclear Level Sequences

A Km=0+, g.s. band.
B Krm=0+, 3 band.
C Km=2+, y band.
D Krm=2-, octupole band.
E Probable Ki=4-, 9/2[624}1/2[510].
F  Probable K=5-, 9/2[624}21/2[510].
G Possible Ki=6-, 9/2[624}3/2[512].
H Possible K=1+, 1/2[521}1/2[510].
| Possible Kr=0+, 1/2[521}1/2[510].
J Probable K=2+, 3/2[5121/2[510].
K  Probable Kr=1+, 3/2[512[r1/2[510].
Seq. E(level)y J™ L# do/dQ (90°) (ub/sr?  Comments
A 0 0+ 4
A 1002 2+ 1,3 169
A 3292 4+ 3 39
A ~678 6+ >3 1.8
B ~1137 0+ 0.9
C 12213 2+ 1,3 3
B 12583 2+ 1,3 11
D ~1288 2- 0.6
C 13313 3+ 3 36
C 14424 4+ 3>3 4
B 15104 4+ 3>3 8
E 15534 4- 4 5
C 16235 5+ 4) 2.1 Jt. (5)+ in Adopted Levels.

Continued on next page (footnotes at end of table)
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17842\/\/108-66

NUCLEAR DATA SHEETS LW, 0g-66

182y Levels (continued)

Seq. E(level) J™# L# do/dQ (90°) (ub/sr?  Comments
E ~1664 5- (4) 2.1
E 17685 6- 6 14 Jt. (6)- in Adopted Levels.
F 18116 5- 4 11
G 18316 6- (6) 5
J 18576 2+ 1,3) 19 Jr. (2+) in Adopted Levels.
E 19166 7- 6 16 Jt. (7)- in Adopted Levels.
19236 <4
K ~1957@ 3+ ~21 Jt. (2+) in Adopted Levels.
K ~1961©  6- 6 ~12
K ~19662 ~21
19856 ~5
20167 1,3 8
K 205779 1+ 1,3 11
~2071 ~3
J ~2086 4+ 5
H ~2110% 1+ 1 107
F 21317 7- 6 12
K ~21482& 2+ 22
21717 31 17
22047 3>3 13
~2217 7
I ~2240% o1+ 1 127
~2270 ~3
I ~2284 o1+ 1 147
232K 3 >61
23598 3 22
~2376 4 ~37
~2384 1,3 ~26
23958 31 38
24278% 3 18
24538 3>3 62
24718 3 14
24928 16

T Uncertainty for well-resolved peaks is quoted by 1973KI86ranging from 2 keV for levels below 1200 to 8 keV
at 2500. The evaluators have assigned 3 keV for levels 1331;14 keV for levels 1442-1553, 5 keV for level
1623-1768, 6 keV for levels 1811-1985, 7 keV for levels 222D4 and 8 keV for levels above 2204.

* As proposed by 1973KI06 based on L-transfers and band assigs. The corresponding assignments are different
in some cases in Adopted Levels.
# Approximate assignments within one unit from cross seatiata at three angles: 6090°, and 125.
@ Component of a composite peak, resolved with difficulty.

& Multiplet.

a Q-reduced Cross sections at’9&xperimental cross sections are listed by 1973KI06 &t 860° and 125.

183w (3Hea) 1973K 106

1973KI06: EPHe)=20.3 MeV, FWHM=30 keV. Measured cross sections &t ®Boad-range magnetic spectrograph. Absolute
cross section uncertainties are 20%.

E(level)l J™
1002 2+
3292 4+
13313 3+
17685  (6)-

182y Levels

do/dQ (60°) (ub/sr)

0.8
0.6
11
8

Continued on next page (footnotes at end of table)
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17842\/\/108-67

NUCLEAR DATA SHEETS

17842\/\/108-67

E(level) J™  do/dQ (60°) (ublsr)

182y Levels (continued)

18316 6- 2.1
19166  (7)- 8

~1961 6 7
21317 (7)) =~

T From 82w(d,t) (1973KI06).

* From Adopted Levels.

6

W (p.t)

1980M 011

1980Mo11 (also 1977Mol15): E(p))=21 MeV, E(1))=15 MeV, FWHRD keV. Measuredr(6), multi-angle spectrograph and

emulsion plates.

1972Mal5: E=17 MeV. Measured(6). Five groups reported at 0, 100, 328, 1137 and 1225.
1970Ku06: E=51.7 MeV. Analyzed(0) data, deduced Y deformation parameter.

E(level)

0.0
1005
3305
6905
11355
12195
12665
13725
14445

# Also from 1972Mal5.

182y Levels
do/dQ (max) (ub/sr) | E(level) do/dQ (max) (ub/sr) | E(level) do/dQ (max) (ub/sr) | E(level) L do/dQ (max) (ub/sr)
¢ 700 16265 3 211710 3 2520101 0 14
200 166357 5 215410 14 255210 0 10
26 176757 15 217510 17 ~2625 30
6 18145 2 220910 15 268910 12
0" 100 18245 8 225110 4 272510 0 22
60 18535 8 227810 14 277510 10
12 18905 20 2311100 13 281510 5
7 196157 22 2331107 7
12 209410 5 236310 34
T Doublet.
* Multiplet.

81



17842\N108-68

NUCLEAR DATA SHEETS

17842\/\/108-68

186\/(n,5ny)

2000Ya22

2000Ya22: E=250-600 MeV spallation neutrons at WNR facilit LANSCE. Measured E ly, yy using GEANIE array of
HPGe and LEPS detectors including four HPGe detectors seojgometry.

Nuclear Level Sequence

A g.s. band.

T From Adopted Levels.

EI evel
100
329
680
1144
1712
2374

JT[

2+
4+
6+
8+
10+
12+

Seq.

A

A

A

A

A

A

A
Elfevel £
0 0+
100 2+
329 4+
680 6+
1144 8+
1712 10+

18 Levels
E(level) 77
0 0+
100 2+
329 4+
680 6+
1144 8+
1712 10+
2374 12+
)
E, Comments
100 & rounded energy from Adopted Gammas.
229
351
464
568
662
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