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Adopted Levels, Gammas
History
Type Author Citation Literature Cutoff Date
Full Evaluation  T. D. Johnson, Balraj Singh  NDS 142, 1 (2017) 15-Apr-2017

Q(B7)=1008 8; S(n)=7034 8; S(p)=6600 9; Q(@)=990 16  2017Wal0O

S(2n)=12905 8, S(2p)=15660 60 (2017Wal0).

Other: Q(87)=924 10 for measured mass excess(3?Re)=—38063 10 (2013Sh30) and mass excess(!320s)=—38986.7 7 (2017Wal0).

189Re activity was produced and identified by 1963Cr06 in "8W(a,p) and in Os(n,p), E=14 MeV; and by 1963FI07 in
19205(d,ner), E=28 MeV. Measured 8 and 7y activities and half-life of '3°Re activity. Later studies of '8Re decay: 1965B106,
1973Ho027 and 1979Sal8.

An activity with Tj»=4.3 d 5 was assigned to 189Re (1969MuZP) in double-neutron capture in 187Re, and followed with B and
v measurements. But no other reports are published about this activity.

An activity of 140 d 20 (1965BI06, also ~120 d in 1962B112) assigned to '3°Re was reassigned to 169-d activity of '34Re isomer
by 1973Ho027.

Other reports of long half-lives of ~150 d or >5y (1951Li19) and =300 d (1951Tu09) have never been confirmed (2012R036
compilation).

Additional information 1.

189Re Levels

Band assignments are from 1977Hi06 and 2016Re02.

Cross Reference (XREF) Flags

A '8W B~ decay (11.6 min)
B 187R€(136X6,X’y)
¢ 1990s(t,),(pol ta)

E(level) gt Ti»  XREF Comments
o¥ 52+ 243h4 AC Yo8~=100
Ty/2: from 1965B106. Others: 23.4 h 10 (1963Cr06), 24 h (1963F107,
1966BazZy).

125% 3 9/27) BC
146% 3 (7/2%) C
260.40& 20 3/2* AC E(level): may be doublet with 1/2* member of 1/2[411] rotational band.
279 3 C
303" 3 (11/27) BC
471.0 3 A
482.4& 4 (5/2&7/2)* C E(level): doublet containing 5/2% and 7/2" members of the 1/2[411]

rotational band.

In the previous evaluation, based on energy summation, a 222 vy line was
shown depopulating this level. The S~ measurement by 2009Yull could
not confirm this y transition with more reliable coincidence measurements.
In 90s(t,a) it is stated that this is level is an unresolved doublet, so this
may be a combination of the 471- and 490-keV levels established in 8~

decay.
490.1 3 A
501 3 (3/2%) C
524.0% 2 (13/27) B
599 3 (3/2) C
640 3 (5/2+,3/27,7/27) C
669.69 2 (13/27) B
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https://www.nndc.bnl.gov/ensnds/189/Re/189re_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1977Hi06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Re02,B
https://www.nndc.bnl.gov/ensnds/189/Re/beta_decay_11.6_m.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/187re_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/beta_decay_11.6_m.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1965Bl06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Cr06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Fl07,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1966BaZY,B
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https://www.nndc.bnl.gov/ensnds/189/Re/beta_decay_11.6_m.pdf
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https://www.nndc.bnl.gov/ensnds/189/Re/187re_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/beta_decay_11.6_m.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Yu11,B
https://www.nndc.bnl.gov/ensnds/189/Re/beta_decay_11.6_m.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/187re_136xe_xg.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
https://www.nndc.bnl.gov/ensnds/189/Re/187re_136xe_xg.pdf
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Adopted Levels, Gammas (continued)

189Re Levels (continued)

E(level) gt Tij XREF Comments
670 3 (3/2) C

6979 3 (7/24) C

737.8% 2 (15/27) B

852 3 (5/2) C

877 3 (9/2+,11/27,7/27) C

935.6@ 3 (15/27) B
1017.7% 3 (1727) B
1097 3 C
114989 3 (17727) B
1223 3 5/2* C
1247.0% 3 (1927) B
1308 3 (5/2) C
1396 3 (3/2+,5/27,1/27) C
1423 3 1172~ C configuration: 77/2[523].
144049 3 (192) B
1502 10 (11/27) C
1590.3% 4 (21727) B
1632 10 C
167899 3 (21/27) B
169295  (2527) Slns 17 B %IT=100

Ty/2: from yy(t) (2016Re02).
177096  (29/2%) 23 pus 14 B %IT=100
Ty/2: from y(t) (2016Re02).

1916 10 C
1959 10 C

* From '%90s(pol t,e) experimental analyzing power and angular distributions fit with DWBA for low-spin (J<9/2) states. For
high-spin (J>9/2) states, the assignments are based on multipolarities of y transitions from yy(6) and conversion coefficients

deduced from intensity balance arguments, and band structures (2016Re02).
# Band(A): 715/2[402].
# Band(B): 79/2[514].
@ Band(C): 79/2[514]®2% of 7y band.
& Band(D): 1/2[411].
¢ Band(E): 77/2[404].

7("PRe)
Ei(level)  J7 B L B x Mult. " st ot
26040 32 26042 100 0 52  [MI+E2] 0.24 11
303 (11/27) 1775 125 (927) (MI+E2) 0228  0.988 24
471.0 21062 100 26040 3/2*
490.1 22972 100 26040 3/2*
540 (1327) 2216 303 (11/27) (MI+E2) 0358 051117
399.1 125 (92)
669.6  (13/27) 146 5240 (13/2)
367.0 303 (11/27)
544.6 125 (9/27)
7378 (1527) 2138 5240 (13227) (MI+E2) 02010 0.589 18
435.1 303 (11/27)
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https://www.nndc.bnl.gov/ensnds/189/Re/190os_t_a_pol_t_a.pdf
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Adopted Levels, Gammas (continued)

( 189Re) (continued)

E;(level) ¥ E, E; " Mult. t st ot Comments
9356  (15/27) 198 737.8 (15/27)

2659  669.6 (13/27)
411.6 5240 (13/27)
633 303 (11/27)
10177 (17/27) 2798  737.8 (15/27) (MI+E2) 032 0.273 22
4937 5240 (13/27)
11498  (1727) 132 1017.7 (17/27)
2142 935.6 (15/27)
4120  737.8 (1527)
4802  669.6 (13/27)
626 524.0 (13/27)
12470 (1927) 2293  1017.7 (17/27) (MI1+E2) 0.2 +2—1 0.49 3
5093  737.8 (1527)
14404  (19/27) 194 1247.0 (19/27)
290.7  1149.8 (17/27)
4227 1017.7 (17/27)
5047  935.6 (15/27)
703 737.8 (15/27)
15903  (21/27) 3433  1247.0 (19/27)
572.6  1017.7 (17/27)
16789  (212°) 89 1590.3 (21/27)
2385 14404 (19/27)
4319  1247.0 (19/27)
520.1  1149.8 (17/27)
6612  1017.7 (17/27)

1692.9 (25/27) (14.0) 1678.9 (21/27) E,: from level-energy difference.
102.6 1590.3 (21/27)
1770.9 (29/2%) 78.0 16929 (25127) (M2) 118.4 BM2)(W.u.)=0.0123 12

Mult.: from conversion coeflicient deduced
from K-x ray intensity and photon
intensity.

* From '87Re(13°Xe,Xy) and 1920s(130Xe, Xy) yy(0) data.
¥ 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.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Adopted Levels, Gammas Legend
Level Scheme
Intensities: Relative photon branching from each level
,,,,,, » Y Decay (Uncertain)
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Adopted Levels, Gammas

Band(C): 79/2[514]®2" of y

band
(21/27) 1678.9
Band(B): 79/2[514]
(21/27) 1590.3
238
19/27) 1440.4
343 529
573 201
19/27) 1247.0
505
17/27) 1149.8
229
17/27) 1017.7 214
509
as/27) 935.6
480
280
266
494
5/27) 737.8
13/27) 669.6
214
(13/27) 524.0
435
222
11/27) 399 303
Band(A): 75/2[402] 178
712" 146
o) — 9/27) 125
5/2+ 0
189
75 Rej 14

Band(D): 71/2[411]

(5/2&7/2)*"

482.4

32+

260.40

Band(E): 77/2[404]

(7/2%)

697
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