IRe -1 From ENSDF - Evaluated October 2009 JsRe g1

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation Coral M. Baglin NDS 111,275 (2010) 1-Oct-2009

Q(B7)=32 5; S(n)=6485 9; S(p)=5146 5; Q(a)=2287 5  2012Wa38
Note: Current evaluation has used the following Q record 30 46487 95149 42285 52003Au03,2009AuZZ.

Other reactions:
181 Ty(a,n), Ea=12, 13, 13.9 MeV (1998Sc36). The observed 184Re yields showed large discrepancies for different irradiation

times. Authors interpreted this as evidence for the existence of an otherwise unknown isomer of 184Re with T} n~2h.
W(He,t), E=200 MeV (1991Ja04): natural W target; unresolved triton groups to IAS from constituent isotopes dominated by that
for A=184; deduced Q(IAS)=16904 16 and Coulomb displacement energy=17668 16 for E=15404 16 IAS.

184Re Levels

Cross Reference (XREF) Flags

A '84Re IT decay (169 d)
B I8Re(d,t),(*He,a)
c  B3WEHed), (a0
D  '80Hf(Li,3ny)
E(level)t yrk Tio®  XREF Comments
0.04 3 354d7 ABCD  %e+%BT=100
u=+2.53 5 (1981Ha22)
Q=+2.82

e from 1981Ha22, NMR on oriented nuclei. Others: 2.53 9 (1973Hu06), 2.48 12
(1973Kr01) from static nuclear orientation.

Q: from 1983Ha52, static nuclear orientation. Other: 1981Er01 +3.3 3
(1981Er01; nuclear orientation).

J*: u consistent with J=3 only; parity from Nilsson assignment.

Ty/2: from 2006Ha51; source produced by 185Re(y,n) reaction which should not
excite the 169 d isomer. Others: 1960Bo07 (38 d 7), 1962Dz04 (38.0 d 5),
1963J003 (33 d 3), 1965B106 (34 d 5); some or all of these measurements may
have been perturbed by presence of the then-unknown 169 d isomer.

56K 3 (1% B

7401 16 @) BCD

104.7395% 14 4 AB D  J*: M4—MI+E2 cascade from the 188 level to the 104 level to the 37 g.s., and
crossover from 188 to g.s. with mult=E3 or E4 or ES.

141.92f 15 37) BCD J*: probable doublet based on rotational band predictions. No peak broadening
was observed.

188.0463 17 8 169 d 8 AB %e=25.5 8; %IT=74.5 8

1=(+)2.88 10

o from nuclear orientation; weighted average of 2.86 73 (1973Hu(06) and 2.90
15 (1973Kr01).

Ty/2: from 1963J003. Others: 1965B106 (166 d 12), 1964Ha06 (160 d).

J*: see comment on 104.7 level.

237.17¢ 10 5 B D J: Dintraband 133y to 4 105; band assignment.

242151 18 47) BD J7: 100y to (37) 142; band assignment.

256.60Kk 20  (37) B D

311.620 11 4 <6 ns BD J*: gammas to 4 105 and 3 g.s.; band assignment.
347564 13 (67) 8.1ns8 B D  J: MI 110y to 50 237; 243y to 4 105; band assignment.
368.81/ 18 57) BD J*: intraband D 127y to (47) 242; band assignment.

388 3 @H% B
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https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/184re_it_decay_169_d.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/183w_3he_d_a_t.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Ha22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Ha22,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Hu06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Kr01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1983Ha52,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Er01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1981Er01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Ha51,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1960Bo07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1962Dz04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965Bl06,B
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/183w_3he_d_a_t.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/184re_it_decay_169_d.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/183w_3he_d_a_t.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/184re_it_decay_169_d.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Hu06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1973Kr01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Jo03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965Bl06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1964Ha06,B
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/185re_d_t_3he_a.pdf
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Adopted Levels, Gammas (continued)

184Re Levels (continued)

E(level)t 7 T,*  XREF Comments
389.1 3 (5% D J*: possible bandhead for (v 1/2[510] + 7 9/2[514]) configuration; 314y from (57,67)
703.
No deexciting transition observed in (7Li,3ny); may be an isomeric state with Ty;>>1
us or, alternatively, a level whose decay is fragmented over many states.
397.00% 12 6 B D J: D intraband 160y to 57 237.
440@9 3 ()& B
445981 13 (9%) B D  XREF: B(440).
472.780 12 67 BD J%: D 161y to (47) 312; band assignment.
474@r 3 yhH& B
4984 3 H% B
527.49f 20 (67) BD J7: intraband D 159y to (57) 369 and 285y to (47) 242.
554.19K 3 (57) BD  XREF: B(549).
565.984 16 7~ D J: D(+Q) 219y to (67) 348; band assignment.
5819 3 3H% B
583.95¢ 15 7) D  J®: D intraband 187y to 607 397; stretched Q 347y to 5 237.
590@J 3 (7" B E(level): from (d,t),(*He,a) for doublet.
590@" 3 (5+)& B E(level): from (d,t),(*He,a) for doublet.
602 3 B
662.06P 13 67) BD J*: intraband D+Q 190y to (57) 473; intraband 350y to (47) 312.
684.53¢ 15 (4T D
6939 3 @H& B
702.878 18 (57,67) <4 ns BCD
709.14f 22 (77) D J™: intraband D 182y to (67) 527 and 340y to (57) 369.
715.4¢ 3 (8%) D
72786 14 (10%) B D
741" 3 6% B
7512 3 (84) BC  E(level): from (d,).(He,a).
7755 C E(level): from (3He,d); uncertainty estimated by evaluator.
783 3 B
795264 18 8 BD J:D2llyto 77 584; stretched Q 398y to 6(7) 397.
804.3¢ 3 (5%) BD XREF: B(800).
810239 15 (87) D
816 3 B
821.938 23 (77,87) b D
825.50 14 ) <5 ns b D
854.00 3 8) D
864.52 23 BD
878340 17 (77) b D  XREF: b(881).
J*: intraband D+Q 216y to (67) 662; intraband 406y to (57) 473.
887.1P 3 67,77) b D XREF: b(881).
891.1¢ 3 9" D
910 3 BC
917.00" 16  (107)  <5ns D
922.11f 24 (87) D XREF: C(927).
J*: intraband D 213y to (77) 709 and 395y to (67) 527.
951.5¢ 4 (6%) b D XREF: b(953).
955.07% 4 (77) b D XREF: b(953).
970.00/ 18 (9%) B D
973 5 C E(level): from (3He,d); uncertainty estimated by evaluator.
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Adopted Levels, Gammas (continued)

184Re Levels (continued)

E(level)t yri Tio®  XREF Comments
988 3 B
1003 3 BC
1022 5 C E(level): from (He,d); uncertainty estimated by evaluator.
1032221 17 (11%) D
1033.284 20  9©) D  J%: D 238y to 8 795; stretched Q 449y to 7) 584.
1045 5 C E(level): from (He,d); uncertainty estimated by evaluator.
1055.08 3 (97,107) D
1069.23¢ 19 (97) D
1074.1°3  (97) D
1091.6¢ 3 (10) D
109737 3 (87,97) D
1120732 19 (87) D  J™ intraband D(+Q) 243y to (77) 878 and 459y to (67) 662.
1122917 18 (117) D
1125.7€ 4 (7 D
11558/ 3 (9 D
118533 17 (107) D
1205.8 4 ®) D
1221.06/ 17 (10%) D
1293.12 23  (107) D
1298.474 23 (107) D
1320.2¢ 4 (11%) D
1357.231 19 (12%) D
1361.65" 19 (127) D
1367.344 25 (107) D
1385.882 22 (97) D
140058 4 (117,127) D
1406.08° 21 (107) D
1407.87 3 (107,117) D
14176/ 3 (10 D
1479.74" 18 (117) D
1499.97/ 17 (11%) D
1519.7 4 (10) D
1543.18/ 22 (127) <6 ns D
1572.2¢ 4 (12%) D
1579.193  (117) D
1626.401 22 (137) D
1675523 (107) D
1677.19 3 (117) D
1699.8 3 (117) D
1700.631 22 (13%) D
1717.92" 19 (127) D
1803.90/ 21 (12%) D
1819.4P 4 (127,137) D
1826.1! 3 (137) D
1834.0M 3 (14) <5ns D
1843.2¢ 5 (13%) D
185498 4 (137,147) D
1911.52% 24 (147) D
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Adopted Levels, Gammas (continued)

184Re Levels (continued)

E(level)t 7% XREF | E(evel)’ yrk Ti,"  XREF
1927.28 22 (137) D | 2219973 (15 D
1971.53" 23 (137) D | 240624  (16) <5ns D
2002577 3 (127) D | 2412584 (157.167) D
2060.11 3 (14%) D | 243207 3 (15%) D
2123.4! 3 (147) D | 24333/3  (15) D
2160.4 3 (14) D | 2511.6™ 4 (16) D
216374 (15) D | 265734  (17) D
2180974 4 (137) D | 2991575 (18) D
2192.0 4 (15) D

 From least-squares fit to adopted Ey, holding E(56 level) fixed, for levels deexcited by y-rays; from reaction(s) indicated by
cross-references otherwise, unless noted to the contrary.

¥ Values given without further comment are based on band structure deduced in (7Li,3ny), supported by calculated (gg-ggr)
values, alignments and possible available configurations, except as noted.

# from x-y(t) or yy(t) in (7Li,3ny), except as noted.

@ Partially resolved doublet in (d,t); two states assigned on the basis of rotational band expectations.

& Suggested by 1976E112 based on a comparison between Nilsson calculations and experimental (d,t) or (*He,t) cross sections and
level energy spacings.

¢ Band(A): K™=3" (7 5/2[402])+(v 1/2[510]) band.

b Band(B): K*=4" (x 5/2[402])+(v 3/2[512]) band.

¢ Band(C): K™=4" (v 1/2[510])-(7 9/2[514]) (?) band.

4 Band(D): K™=6" ( 5/2[402])+(v 7/2[503])? band.

¢ Band(E): K"=8" (v 7/2[503])+(xr 9/2[514]) (?) band.

f Band(F): K®=2" (x 5/2[402])-(v 1/2[510]) band.

¢ Band(G): K™=57,6" (v 11/2[615])®(x 1/2[541]) (?) band.

" Band(H): K™=10" (v 11/2[615])+( 9/2[514]) (?) band.

 Band(I): K*=8* ( 5/2[402])+(v 11/2[615]) band.

J Band(J): K*=7* (rr 5/2[402])+(v 9/2[624])? band.

K Band(K): K™=1" (x 5/2[402])-(v 3/2[512]) band.

! Band(L): Band based on (127) 1543 level.
™ Band(M): Band based on (14) 1834 level.
" Band(N): Band based on (117) 1480 level.

¢ Band(O): Band based on (87) 854 level.

P Band(P): Band based on (67,77) 887 level.

4 Band(Q): K™=1" (r 5/2[402])-(v 7/2[503])? band.
" Band(R): K™=3* (r 5/2[402])-(v 11/2[615])? band.



https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/ensnds/184/Re/180hf_7li_3ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976El12,B

E;(level)

74.01
104.7395
141.92

188.0463

237.17
242.15
256.60
311.62

347.56

368.81

397.00

445.98
472.78

527.49

554.1?
565.98

583.95

662.06

5
2
4(=)
(37)

8(+H)

(67)

(57
7

7)

(67)

E}’T I)’T Ef

74.0 2 100 0.0
104.7395 14 100 0.0

6792 100 24 74.01
1419 2 537 0.0

83.3067 8 100 4 104.7395
188.0462 17 3.6 0.0
13252 100 3 104.7395
23732 17.2 9 0.0
100.3 2 100 141.92
200.6 2 100 56
206.9 2 66 5 104.7395
3116 2 100 9 0.0
1104 2 100 3 237.17
242.8 2 30.8 17 104.7395
126.7 2 100 4 242.15
226.8 2 15316 141.92
159.9 2 100 3 237.17
29222 45.7 23 104.7395
2579 2 100 188.0463
161.1 2 100 4 311.62
2357 2 36.326 237.17
367.7% 2 3.922 104.7395
472.9 2 17 4 0.0
158.7 2 100 5 368.81
28542 25.6 23 242.15
29752 100 256.60
169.1 2 093 397.00
21852 100 3 347.56
187.0 2 100 3 397.00
346.8 2 72 3 237.17
189.5 2 100 4 472.78
3504 2 12 3 311.62
55722 22 4 104.7395

(Cay)
4)

Adopted Levels, Gammas (continued)

y("**Re)
Mult.F st a® Comments
[M1] 12.19 20
MI1+E2 +0.220 4 4.48 E, Mult.,5: from IT decay.
(M1] 2755
M4 1.346x10% B(M4)(W.u.)=0.124 10
E,.Iy: from IT decay.
Mult.: from subshell ratios in IT decay.
(ES) 246 B(E5)(W.u.)=0.12 6
Ey from level energy difference, Iy from IT decay.
Mult.: from subshell ratios in IT decay, mult=E3,E4 or
ES; level scheme requires mult=ES.
(M1+E2) 2.31
M1 3.89 BM1)(W.u.)=0.00039 5
Mult.: from DCO and a(exp)=3.3 3 in ("Li,3ny).
(M) 2.63
[E2] 0.2108
(M1) 1.358
(M1) 1.329
M) 1.387
(M1(+E2)) 0.40 17
(M1) 0.875
(E2) 0.0578
(M1+E2) 0.61 23
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Adopted Levels, Gammas (continued)

y(184Re) (continued)

E:(level) " E,’ L7 E; i Mult ¥ s*
684.53 (4% 373.0 2 54 4 311.62  (4)
579.7 2 100 10 104.7395 40)
702.87 (57,67) 305.92 15910 397.00 6O
313.8 2 24121  389.1 5™
334.1 2 74 3 368.81  (57) (D)
460.7 2 100 5 24215  (4)
465.8% 5411 23717 50
709.14  (77) 181.8 2 100 5 52749  (67) M1)
3402 2 393 368.81  (57)
7154 (8% 149.4 2 100 565.98  7° El
727.86  (10%) 282.0 2 100 3 44598 (9%
539.8 2 84 5 188.0463 8
79526  8©) 21142 100 4 583.95 70 (M1)
398.2 2 88 4 397.00 6O (E2)
804.3  (57) 119.8 2 100 684.53 (4%
810.23  (87) 226.3 2 27419 58395 70
2445 2 76 4 565.98  7°
413.1 2 33.026  397.00 6
462.6 2 100 6 34756  (67)
82193 (7°,87) 119.12 100 4 702.87  (57,67) (E2)
294.4 2 33.021 52749  (67)
825.50  (97) 379.6 2 24119 44598 (9%
637.52 100 12 188.0463 8+ (B1+4M2) <12
8540  (87) 288.0 2 100 565.98  7° D
864.52 552.9 2 100 311,62 (4)
878.34  (77) 216.4 2 100 6 662.06  (67) (M1+E2)
405.5 2 445 47278  (57)
887.1 (6,77) 184.22 100 702.87  (57.,67)
891.1 9") 1758 2 100 715.4 (8%
917.00 (107) 9152 100 4 82550  (97) (M1,E2)
471.0 2 57 3 44598  (9%) D(+Q)
922.11 (8) 213.0 2 100 5 709.14  (77) M1)
394.6 2 55 4 52749  (67)
951.5 (6% 147.2 2 100 804.3 (5™
955.0?7  (77) 400.9 2 100 554.17  (57)
970.00  (9*) 524.0 2 100 44598  (9%) D
103222 (11%) 304.5 2 50019  727.86  (107)

@

a Comments
B(MI1)(W.u.)>4.7x107>
0.947
0.1360  Mult.: from a(exp)=0.39 /2 in (7Li,3ny).
0.622
0.0394
2.07 4
0.033  BEDW.u)>1.6x1077
D+Q from R(DCO) in ("Li,4ny); Ar=(yes) from level scheme;
6(E1,M2)<1.2 from RUL.
04117
6.3 4 Mult.: not EI from a(exp)=3.8 10 from ("Li,3ny), but a(exp) is
lower than expected from theory for M1 or E2.
B(E1)(W.u.)>2.9x1078
0.609
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Adopted Levels, Gammas (continued)

7(184Re) (continued)

E;(level) 7 E,f L7 E/ i Mult. ¥ @
103222 (11%) 586.3 2 100 4 445.98 (9%)
1033.28 9©) 238.12 100 5 795.26 8C) (M1) 0.448
4493 2 100 5 583.95 72 (E2) 0.0287
1055.0  (97,107)  233.02 100 82193 (77,87) (E2) 0.193
1069.23  (97) 259.0 2 24222 81023 (8)
503.2 2 100 4 565.98 7°
1074.1 97) 508.1 2 100 565.98 7-
1091.6 (10" 200.6 2 100 5 891.1 (9%)
376.1 2 23 3 7154 (8
1097.3 (87,97) 275.4 2 100 821.93 (77,87)
112073 (87) 24252 100 6 878.34 (77) (M1(+E2))  0.30 13
458.6 2 536 662.06 (67)
112291 (117) 206.0 2 100 3 917.00 (107)
395.1 2 3.9 3 727.86 (10™)
1125.7 (7 174.2& 100 951.5 (6%)
1155.8 97) 233.8 2 100 5 922.11 (87)
446.7 2 78 6 709.14 (77)
1185.33  (107) 268.5 2 11.622  917.00 (107)
359.8 2 100 6 825.50 (97)
739.2 2 34 4 445.98 (9%)
1205.8 (8) 318.7 2 100 887.1 (67,77)
1221.06  (10%) 25112 18.0 15  970.00 (9*)
49322 100 5 727.86 (10™) D+Q
775.0 2 24 3 445.98 (9%)
1293.12  (107) 259.8 2 775 1033.28 9
4979 2 100 6 795.26 80
1298.47  (107) 265.3 2 73 4 1033.28 9
503.1 2 100 6 795.26 8- (E2) 0.0215
13202 (11 228.6 2 100 5 1091.6  (10%)
429.1 2 354 891.1 (9%)
1357.23  (12%) 32522 34.1 16 1032.22 (11%) M1) 0.192
629.4 2 100 4 727.86 (10%)
1361.65 (127) 238.8 2 100 3 1122.91 (117) M1) 0.444
444.6 2 32720  917.00 (100)
1367.34  (107) 557.1% 100 810.23 (87)
1385.88 (97) 265.2 2 100 8 1120.73 (87)
507.5 2 739 878.34 (77)
1400.5 (117,127) 34552 100 1055.0 (97,107) (E2) 0.0584
1406.08  (107) 336.8 2 39 4 1069.23 (97)
595.9 2 100 9 810.23 (87)
1407.8 (10-,117) 31052 13 3 1097.3  (87,97)
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Adopted Levels, Gammas (continued)

7(184Re) (continued)

E;(level) " E,f I E/ i Mult. ¥ @ Comments
1407.8 (10~,117) 35282 100 6 1055.0 (97,107) D+Q
1417.6 (107) 261.8 2 100 7 1155.8 (97)
4954 2 727 922.11 (87)
1479.74  (117) 294.4 2 22.720 1185.33 (107)
562.7 2 100 7 917.00 (107)
654.4 2 16 3 825.50 (97)
1499.97 (11 279.0 2 425 1221.06 (10%)
467.8 2 100 8 1032.22 (11%) (M1+E2) 0.049 24 D+Q from DCO; Anr=(no) from level scheme.
52992 58 6 970.00 (97)
772.0 2 36 8 727.86 (10%)
1519.7 (10) 464.7 2 100 1055.0 (97,107)
1543.18  (127) 181.52 8.0 4 1361.65 (127)
420.2 2 100 4 112291 (117) (MI1+E2) 0.07 4 B(M1)(W.u.)>4.2x107>
Mult.: D+Q from DCO; Anr=(no) from level scheme.
1572.2 (12%) 252.0 2 100 1320.2  (11%)
1579.1  (117) 545.8 2 100 1033.28 9©)
1626.40  (137) 264.8 2 100 4 1361.65 (127) (M1) 0.334
503.52 89 6 112291 (117) (E2) 0.0215
1675.5 (107) 289.6 2 100 14 1385.88 (97)
554.6% 62 14 1120.73 (87)
1677.1 (117) 607.9 2 100 1069.23 (97)
1699.8 (117) 28232 100 11 1417.6  (107)
544.0 2 97 13 1155.8 (97)
1700.63  (13*) 34352 24323 1357.23 (12%)
668.3 2 100 6 1032.22 (11%)
1717.92  (127) 23832 34 4 1479.74 (117)
595.12 46 5 112291 (117)
800.7 2 100 11 917.00 (107)
1803.90 (12%) 446.8 2 100 18 1357.23 (12%)
582.7 2 100 21 1221.06 (10%)
1819.4 (127,137)  411.7 2 59 13 1407.8 (107,117)
418.9 2 100 15 1400.5 (117,127)
1826.1 (137) 282.8 2 100 1543.18 (127)
1834.0 (14) 290.8 2 100 1543.18 (127)
1843.2 (13%) 271.0 2 100 18 1572.2  (12%)
522.5% 91 14 1320.2 (11%)
1854.9 (137,147) 45442 100 1400.5 (117,127)
1911.52  (147) 285.12 72 4 1626.40 (137) (M1) 0.273
549.8 2 100 6 1361.65 (127)
1927.28  (137) 384.0 2 100 10 1543.18 (127)
565.7 2 92 11 1361.65 (127)

SL
81

8'6019H

AdSNH wolq

SL
P81

g0y



Adopted Levels, Gammas (continued)

7(184Re) (continued)

E:(level) " E,f L7 E/ i Mult¥ @@
192728 (137) 804.4 2 90 16 112291 (117)
197153 (137) 2535% 2 187 1717.92 (120)
609.9 2 7710 1361.65 (127)
84862 100 14 112291 (117)
2002.5?  (127) 3027% 2 10038 1699.8 (117)
584.8% 2 5644 14176 (107)
20601 (14%) 70292 100 1357.23 (12%)
21234 (147) 29732 1008  1826.1 (13°)
5803 2 97 10 1543.18 (12°) (E2)  0.01527
21604 (14) 61722 100 1543.18 (127)
21637 (15) 32982 100 1834.0 (14)
218097 (137) 601.8% 2 100 1579.1  (11°)
2192.0  (15) 35802 100 1834.0 (14)
2199  (157) 308.3 2 535 1911.52 (14°)
593.62 100 10 1626.40 (13°)
24062 (16) 57222 100 1834.0 (14) Q
24125 (15°,167) 557.62 100 1854.9 (137,147)
2432.0?  (15%) 731.4% 2 100 1700.63 (13*)
24333 (157) 310.0 2 447 21234 (14)
607.12 100 11 1826.1 (13°)
25116 (16) 34802 100 13 21637 (15)
677.6 2 91 19 18340 (14)
26573 (17) 25112 100 24062 (16)
2991.57  (18) 3342% 2 100 26573 (17)

¥ From ("Li,3ny), except as noted.

¥ From DCO in (7Li,3n7), except as noted, assigning Ar=(no) to intraband transitions.
# From IT decay.

@ Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies, assigned

multipolarities, and mixing ratios, unless otherwise specified.
& Placement of transition in the level scheme is uncertain.
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184 184
$4Re, 40-10 From ENSDF 75 Re 10

Adopted Levels, Gammas Legend

Level Scheme

Intensities: Relative photon branching from each level
,,,,,, » 7Y Decay (Uncertain)

a7 2657.3

24062  <5ns

ST

1911.52
1854.9
1834.0 <5ns
1826.1

1717.92
1700.63
1699.8

1626.40

1579.1
1543.18 <6 ns

(11-,127) 1400.5
127 1361.65
(129 1357.23

117) 1122.91

3 00, 354d7

184
75 Re g9
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184 184
$4Re 11 From ENSDF 73 Re gp-11

Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level

,,,,,, » Y Decay (Uncertain)

s $ o
5 2 ¥ o
NS S
3% TV S o S o 1843.2
(14) ; ’ fg‘cvfgf\o.f SRS 18340  <5ns
(3) T Rk 1826.1
(127,13) ! STV 1819.4
2% | 1803.90
|
: \§ vk\: “? N ]
I é\ g’? S b:\? NS
— ) el [S)
(127) ! s 49 b@;,_?;@f,\jy\i SENN 1717.92
3% X F—§—@— ¥ 1700.63
(117) T @*by;@‘ ®j§ 1699.8
s 1 7 v N 1677.1
(10) ‘ ‘ &8 1675.5
| | o7
NG (e}
a137) ! ! S v S S 1626.40
t T ~N ~N
| | o \§ »
- I I RN o
a1 I I c & §7§_ 1579.1
125 i ! ’ e . 1572.2
| ‘ &
12 l l oS o 1543.18 <6 ns
10) } | ¥ 1519.7
| |
(1) l l 1479.74
| |
| |
| |
(107) ! ! 1417.6
10-,11) X X 1407.8
a2y 1 14005
[C) ‘ ‘ 1385.88
127) i i 1361.65
a2 } | 1357.23
a1 v I 1320.2
|
|
|
|
|
|
|
(107) ‘ 1221.06
|
|
|
|
©) | 1155.8
|
ar | 112291
@) v 1120.73
) 1069.23
9,100 1055.0
9() 1033.28
a1 1032.22
(107) 917.00 <5ns
30) 00 35447
184
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B4Re, 12

184
TsRe 912 From ENSDF 75
Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
—————— » 7Y Decay (Uncertain)
N
>
£
K
RS N
S 9 % O D A
O N o IR
arh AEEE RV 1499.97
~ ~ oS T
a1 E5Y T o 1479.74
_ FS oo Sa 3
(107) vV or el T e 1417.6
(10-,117) PSS 1407.8
107 el Te— oS 1406.08
(11-,127) §;W@;\_L$,§7 . 1400.5
0 S S 1385.88
(107) T @“’m”p*q o 2 1367.34
a2-) ! S S 1361.65
125 | oS ' - 1357.23
a1 ! W < @’L ﬁf 1320.2
(107) ! RERAPNIFY N 1298.47
— Uil S
(107) ! oo 1293.12
i SN
I Sy s
Q)
10%) | RSN 1221.06
®) ! RN N 1205.8
T S R e RN
(107) \ OV S s 1185.33
- ! F& & 28
[CD) I i ,\v/ﬁ\"jg\ 1155.8
ah ! O 1125.7
ar ' — 1122.91
8) ! ) 1120.73
@9 } | 1097.3
(10M) I } 1091.6
[CID) } } 1069.23
97,107 t f 1055.0
90) ; ; 1033.28
arh i i 1032.22
| |
| |
(ChD) ! ! 970.00
(64 | v 951.5
[CD) ‘ 922.11
(107) | 917.000  <5ns
[CH) ! 891.1
6~.7) : 887.1
) | 878.34
|
|
©) | 825.50 <5ns
8) v 810.23
8 795.26
107 727.86
a) 709.14
(ChD) 445.98
30 0.0 354d7
184
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184Re  0o-13

184Re  0o-13

75 From ENSDF 75
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
[CID) 1120.73
() > o 1097.3
107 F—_ 3 1091.6
— ~
©) S——T 1074.1
) s 1069.23
(7,107) VTR 1055.0
90 % 1033.28
art S 1032.22
Q
s $
¥y oo
(CAD) A 2 970.00
ay I N N O S o - 9550,
(D) 6—S—Q—, 951.5
— R

[CD) oo i 922.11
(107) 917.000  <5ns
[CR) 891.1
6=,7) e 887.1
() 878.34

864.52
@) 854.0
©) 825.50 <5ns
7-.87) 821.93
[C) 810.23
(55 804.3
) 795.26
(10™M) v 727.86
[Ch) 7154
() 709.14
67,67) 702.87 <4 ns
() 662.06
70) 583.95
7 565.98
D e - ___5%1
() 527.49
(€] 47278
(ChD) 445.98
@) 311.62 <6 ns
30 0.0 354d7
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Re,-14

184
75

v Decay (Uncertain)

Legend
——————»

From ENSDF

Re,-14

184
75

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level
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184
75

Re|yo-15

From ENSDF

184
75

Re,o-15

Adopted Levels, Gammas

Level Scheme (continued)

Intensities: Relative photon branching from each level

© 347.56 8.1ns8

311.62 <6 ns

256.60

S S\ 23717

“ N 1

) = P 188.0463 16948
N

w 104.7395

=)
T S 141.92
v

74.01

56
0.0, 354d7

184
75 Re g9
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184
75 Re 9-16

From ENSDF

184
75 Re =16

Band(A): K"=3" (7 5/2[402])+(v

Adopted Levels, Gammas

1/2[510]) band
an 21809
r
\
\
\
\
\
\
\
602
\
[ Band(B): K"=4" (7 5/2[402])+(v
\ 3/2[512]) band
\
} (107) 1675.5
I
\ \
117) 1579.1 |
\
290 |
\
\
) sks 1385.88
T
\
107) e 1298.47 |
265 }
\
265 B |
87) 508 1120.73
9(-) 503 1033.28
242
28 ) l 450 878.34
L) l 795.26
216
an 67) 406 l 662.06
7() v v 398 583.95
190
187 3 l 350 472.78
67) 347 397.00 ‘
161
160 ) l 311.62
5) l 292 23717
132
40 104.7395
105
30) 0.0y

Band(C): K*=4" (v
1/2[510])-(7 9/2[514])
(?) band

(7h) 1125.7
|
174
|

(61) T 951.5

147
(5%) 804.3

%

120
") 684.53

184
75 Rejng

Band(D): K™=6" (7 5/2[402])+(v

7/2[503])? band

Band(E): K"=8" (v 7/2[503])+(%

9/2[514]) (?) band

13*) 1843.2
T
\
\
271 }
\
\
(12%) sy 15722
\
\
\
252 |
\
\
art) v 13202
229
(10%) l 429 10916
201
O 376 l 891.1
176
8 l 715.4

1) 1677.1
107) 608 1367.34
\
\
\
\
\
\
|
97) 557 1069.23
T
\
\
\
‘ 259
\
o
@) 503 8{0.23
244
7 463 565.98
218
(67) 347.56

16



184 184
$4Re go-17 From ENSDF 75 Re109717

Adopted Levels, Gammas (continued)

Band(G): K™=5",6" (v

112[615)2(n Band(I): K*=8" (7 5/2[402])+(v

1/2[541]) (?) band 1172[615)) band
15+
(15-,16°) 24125 . —
Band(H): K*=10" (v }
11/2[615])+(r 9/2[514]) (?) band |
(157) 2219.9 }
|
Band(F): K™=2" (r 5/2[402])-(v s5s \
1/2[510]) band . ‘
28 (14%) 241 2060.1
@y 205 |
T ‘
. a4-) s 191152 } Band(J): K*=7" (x 5/2[402])+(v
(. 9/2[624])? band
[ (137,147) 1854.9 |
303 | | +
; ‘ | (12+) 1803.90
[ [ 285 |
ar) ¥ sks_ 1699.8 a3h) s 1700.63
|
} s (137) o5 1626.40
282 |
\ 344 art) 1499.97
| 255 583
100 544 4176 (11-,127) 14005
(127) 504 1361.65 12" 63 1357.23 o
262
6 239 (10%) 530 1221.06
©) o5 11558 35
(A17) 445 1122.91
_ _ 251
9-,107) 1055.0
254 . ‘ ) o 1032.22
206
(C2) 970.00
@) 447 922.11 233 107) 917.00
304
(7 ,8) $21.93
213 ‘
81) 751
119 10v) L L L el || W 2
) 305 70914 [ 56 | 70287 @) ss_727.86
182 (77) 590
282
67) 140 527.49
159 9%) 540 445.98
$) i 285 368.81
1‘27 258
47) 559 242.15
100 8(+) 188.0463
3) 141.92
2) ¢ 74.01
184
75 Rejgg
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184
75 Rejgo-18

From ENSDF

184
75 Rejo-18

Adopted Levels, Gammas (continued)

Band(M): Band based on

(14) 1834 level
Band(L): Band based on (127) 1543

level (16) 2511.6
as-) 24333
348
310
B (15) o7s. 21637
147) 60721234
Band(N): Band based on
(117) 1480 level
330 -
297 137 1971.53
\
\
- 14
a3) o 18261 14 1834.0 254
|
(127) ‘ 1717.92
283
238
a1z7) 1543.18
117) 1479.74
Band(K): K*=1" (n
5/2[402])-(v 3/2[512])
band
@) esso
401
GD _y_ 5541
298
3) 256.60
201
a) 56
184
75 Re€ |9

Band(P): Band based on
(6-,77) 887 level

(127,137) 1819.4
412
Band(O): Band based on
(87) 854 level
(107) 1406.08 10-,117) 1407.8
310
©) 1074.1 87,97) 1097.3
6,77) 887.1
87) 854.0 v
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184
75

Re|o-19

From ENSDF

184
75

Re|4-19

Adopted Levels, Gammas (continued)

Band(R): K*=3" (1
5/2[402])-(v
11/2[615])? band

6%) 741
Band(Q): K™=1" (7
5/2[402])-(v 7/2[503])?
band
é47) 693
(5%) 590
37) 581
27) 498
4") 474
a) 440
184
75 Re€ |9
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