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Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date

Full Evaluation M. Shamsuzzoha Basunia NDS 143, 1 (2017) 31-Mar-2017

Q(β−)=−7559 16; S(n)=1.042×104 3; S(p)=618 15; Q(α)=6307 5 2017Wa10

Identification: 181Ta(20Ne,8n), mass separation (1970Ta14); excitation functions and cross bombardments for several (HI,xnγ)

reactions (1974Le02).

193Bi Levels

Cross Reference (XREF) Flags

A
197At α decay (381 ms)

B
197At α decay (2.0 s)

C
165Ho(32S,4nγ)

E(level)† Jπ‡ T1/2 XREF Comments

0.0 (9/2−) 63.6 s 30 A C %α=3.5 15; %ε+%β+=96.5 15
Q=−1.88 38; µ=3.734 95 (2016Ba42)

δ<r2>209−193 = −0.729 fm2 7 (stat) 51 (syst).
Jπ: From systematics for ground states for odd-A Bi, and for At parent and Tl

daughter nuclei; from the hindrance factors for the 6960-keV α transition from the

(9/2−) 197At g.s. (HF=1.2) (see 197At α-decay dataset below), and for the

5899-keV α decay to the 281-keV 9/2− level in 189Tl (HF 5); and from

shell-model and TRS calculations (2004Ni06 − (32S,4nγ)).
T1/2: Weighted average of 63 s 5 (1985Co06), 64 s 4 (1974Le02). Other: 62.2 s 36

(1972Ga27).
%α: From 2005De01. Others: 3.5% 15 quoted in 1993An19 from 1990AnZR and

2≤Iα≤8% (1986Co12).
%ε+%β+: T1/2(β+)=55 s (1997Mo25, theory) suggests predominately ε+β+

decay.
µ: from in-source laser spectroscopy (2016Ba42). Value is given as 3.734 µN 59

(stat) 74 (syst); listed combined uncertainties in quadrature. µ=4.1103 5 for 209Bi
was used as reference value.

Q: from in-source laser spectroscopy (2016Ba42). Q=−0.420 8 for 209Bi was used
as reference value.

278.44@ 18 7/2− C

305c 6 (1/2+) 3.20 s 14 BC %α=84 16; %ε+%β+=16 16
µ=1.500 33 (2016Ba42)
Additional information 1.

δ<r2>209−193 = −0.606 fm2 8 (stat) 42 (syst) (2016Ba42).

δ<r2>m,g=0.123 fm2 7 (stat) 9 (syst) (2016Ba42).
E(level): From nubase2016 (2017Au03).

Jπ: This level decays by an E(α)=6475 keV 5 transition to the (1/2+) 189Tl g.s.
Values for the hindrance factor for this decay are HF=0.75 45 (1985Co06), and
0.9 2 (1986Co12), indicating that the initial and final states have the same
configuration.

T1/2: Weighted average of 3.07 s 13 (2015He27), 3.5 s 2 (1974Le02, 1972Ga27),
and From 1.4 s +38−6 (2005Uu02). Other: 3.15 s (1970Ta14), 1.9 s 4 (1985Co06).

%α: Average from: a) comparison of intensity of 193Bi (3.3 s) α peak with that of
197At (2.0 s) parent peak, 90 +10−20 (1986Co12), and b) 75 25 (1985Co06).
µ: from in-source laser spectroscopy (2016Ba42). Value is given as 1.500 µN 14

(stat) 30 (syst); compiler has combined uncertainties in quadrature. µ=4.1103 5

for 209Bi was used as reference value.

464.66@ 18 9/2− C

1

https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Wa10,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ta14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Le02,B
https://www.nndc.bnl.gov/ensnds/193/Bi/a_decay_381_ms.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/a_decay_2.0_s.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/a_decay_381_ms.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ni06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Co06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Le02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ga27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005De01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1993An19,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1990AnZR,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Co12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1997Mo25,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/a_decay_2.0_s.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/ensnds/193/Bi/193bi_adopted_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2017Au03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Co06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Co12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015He27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Le02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ga27,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2005Uu02,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Ta14,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Co06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1986Co12,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1985Co06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2016Ba42,B
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
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Adopted Levels, Gammas (continued)

193Bi Levels (continued)

E(level)† Jπ‡ T1/2 XREF Comments

505.1c 3 3/2+ C

605.53# 18 13/2+ 153 ns 10 C %IT=100

T1/2: From 2004Ni06 (32S,4nγ).

619.60@ 15 11/2− C

641.8 5 (7/2−) C

662.08a 20 9/2− C

734.2c 3 5/2+ C

817.72@ 17 13/2− C

915.30a 17 11/2− C

928.93# 21 15/2+ C

964.6 5 C

1013.3c 4 (7/2+) C

1066.35 17 13/2− C

1117.06 22 13/2+ C

1169.67@ 18 15/2− C

1203.5c 4 (9/2+) C

1228.13# 21 17/2+ C

1249.06a 21 13/2− C

1257.88 21 (11/2−) C

1321.0 8 C

1414.64@ 22 17/2− C

1514.34 21 (17/2+) C

1517.4c 6 (11/2+) C

1520.95 21 13/2− C

1535.73 21 15/2+ C

1555.30# 25 19/2+ C

1562.41a 21 15/2− C

1609.9 4 (15/2−) C

1636.5c 5 (13/2+) C

1651.5 4 (15/2−) C

1673.49 19 17/2+ C

1736.96 24 17/2− C

1762.3 4 (15/2−) C

1794.03@ 25 19/2− C

1858.5 4 (17/2+) C

1859.1 4 15/2− C

1875.1# 3 21/2+ C

1910.06a 23 17/2− C

1950.09 24 19/2+ C

1979.8 5 C

2045.8 4 (19/2−) C

2048.6 5 (21/2+) C

2048.7@ 3 21/2− C

2057.6 3 21/2+ C

2090.41 18 17/2− C

2109.7 3 19/2+ C

2128.8 4 21/2+ C

2139.6c 6 (17/2+) C

2193.75& 21 19/2− C

2220.6# 3 23/2+ C

2240.3a 6 19/2− C

2

https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Ni06,B
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
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Adopted Levels, Gammas (continued)

193Bi Levels (continued)

E(level)† Jπ‡ T1/2 XREF Comments

2253.6 4 C

2265.8 5 25/2+ C

2278.6 5 25/2+ C

2321.7 4 (21/2+) C

2336.9& 3 21/2− C

2349.6 6 29/2+ 85 µs 3 C %IT=100

T1/2: measured by 2015He27 (32S,4nγ) from (recoil)(455.4γ)(t).

Proposed configuration=πi13/2 coupled to oblate 8+ state in 192Pb with

configuration=πh2
9/2

.
2356.3 4 25/2− C

2405.1b 7 (29/2−) 3.02 µs 8 C %IT=100

T1/2: measured by 2015He27 (32S,4nγ) from (recoil)(307.4γ)(t).
2428.3 4 23/2− C

2432.9 3 23/2+ C

2448.1 5 C

2462.9@ 3 23/2− C

2483.9& 3 23/2− C

2509.8 6 23/2+ C

2525.4 4 23/2− C

2535.8# 4 25/2+ C

2547.3 5 (21/2−) C

2578.0 4 23/2− C

2587.2@ 4 25/2− C

2591.5 4 25/2+ C

2669.4& 4 25/2− C

2708.9 4 (25/2+) C

2710.3 5 C

2718.0 6 27/2+ C

2721.7@ 4 27/2− C

2723.4 4 25/2− C

2756.0# 4 27/2+ C

2762.8 4 25/2+ C

2774.8 5 C

2804.1b 8 (31/2−) C

2832.3 5 29/2− C

2873.2# 5 29/2+ C

2893.0 4 (25/2+) C

2921.9& 5 27/2− C

2928.0@ 5 (29/2−) C

2956.7 5 25/2(+)
C

2958.7 6 31/2+ C

2963.5# 6 31/2+ C

2986.9 6 29/2+ C

2996.1 7 29/2+ C

3103.6 9 C

3117.1# 6 33/2+ C

3118.4 7 (23/2−) C

3159.2b 8 (33/2−) C

3200.4& 5 29/2− C

3220.5 8 C

3282.9 8 (33/2−) C

3

https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015He27,B
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2015He27,B
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
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Adopted Levels, Gammas (continued)

193Bi Levels (continued)

E(level)† Jπ‡ XREF Comments

3304.2 6 33/2+ C

3321.0# 7 35/2+ C

3349.2 8 33/2+ C

3448.6b 8 (35/2−) C

3496.3& 5 31/2− C

3560.9# 7 37/2+ C

3563.1 8 (31/2+) C

3622.7 7 C

3638.6 11 C

3669.3 9 (37/2−) C

3709.9b 8 (37/2−) C

3749.1 9 C

3796.0& 5 33/2− C

3816.5 7 35/2− C

3837.4# 7 39/2+ C

3886.2 7 35/2+ C

3910.7 8 C

3969.1 9 37/2+ C

3976.7 9 C

4008.8& 6 35/2− C

4028.7b 9 (39/2−) C

4029.7 11 C

4059.1 6 (35/2−) C

4137.3# 8 41/2+ C

4213.2 6 (37/2−) C

4240.7& 8 (37/2−) C

4272.2 7 (37/2+) C

4284.0 9 C

4292.3 8 C

4345.1 8 37/2− C

4467.7# 8 43/2+ C

4544.1 9 C

4574.5 9 C

4586.7 9 C

4824.4# 9 45/2+ C

4898.1 10 C

4961.2 12 C

5679.6 14 C

xd (11/2+) C Additional information 2.

126.6+xd 4 (15/2+) C

294.9+xd 5 (19/2+) C

504.4+xd 6 (23/2+) C

755.3+xd 7 (27/2+) C

1047.0+xd 8 (31/2+) C

1378.7+xd 8 (35/2+) C

1750.9+xd 9 (39/2+) C

2162.7+xd 9 (43/2+) C

2613.1+xd 10 (47/2+) C

3102.3+xd 11 (51/2+) C

3630.1+xd 11 (55/2+) C

4

https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
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Adopted Levels, Gammas (continued)

193Bi Levels (continued)

E(level)† Jπ‡ XREF

4196.1+x?d 12 (59/2+) C

4800.6+x?d 12 (63/2+) C

† From least-squares adjustment to γ-ray energies.
‡ From (32S,4nγ), based on rotational structure and γ-ray multipolarities, and systematics of shell-model intruder states in

odd-mass Bi and Tl nuclei.
# Band(A): π13/2[606],i13/2 orbital. A sharp band crossing is observed at ℏω≈0.2 MeV, Jπ=25/2+, interpreted as due to two

i13/2 neutrons.
@ Band(B): π7/2[514],(h9/2/f7/2).
& Band(C): 3-qp band based on 19/2− . Possible configuration=πi13/2⊗ν(i

−1
13/2

p−1
3/2

) mixed with πi13/2⊗ν(i
−1
13/2

f−1
5/2

).

a Band(D): π9/2[505].
b Band(E): 3-qp band based on (29/2−). Proposed configuration=πh9/2⊗νi

−2
13/2 12+.

c Band(F): Band based on 1/2+ . This band is built on 1/2+ proton-intruder state of 2p-1h configuration.
d Band(G): SD band built on π1/2[651],i11/2 .

γ(193Bi)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

278.44 7/2− 278.5 3 100 0.0 (9/2−) D
464.66 9/2− 186.3 3 100 4 278.44 7/2− D

465.2 7 17 4 0.0 (9/2−) D
505.1 3/2+ 200.2 3 100 305 (1/2+) D
605.53 13/2+ 604.7 3 100 0.0 (9/2−) [M2] 0.193 α(K)=0.1515 22; α(L)=0.0313 5; α(M)=0.00754

11
α(N)=0.00194 3; α(O)=0.000394 6;

α(P)=4.62×10−5 7
B(M2)(W.u.)=0.063 5

619.60 11/2− 155.2 3 1.96 14 464.66 9/2−

341.1 4 1.51 20 278.44 7/2−

619.7 3 100 8 0.0 (9/2−) M1 0.0666 α(K)=0.0545 8; α(L)=0.00923 13;
α(M)=0.00216 3
α(N)=0.000553 8; α(O)=0.0001131 16;

α(P)=1.350×10−5 19
641.8 (7/2−) 363.4 4 100 278.44 7/2− D
662.08 9/2− 383.8 3 100 5 278.44 7/2− D

661.6 4 44 7 0.0 (9/2−) D+Q
734.2 5/2+ 229.3 3 100 5 505.1 3/2+ M1 0.974 α(K)=0.793 12; α(L)=0.1377 20; α(M)=0.0324 5

α(N)=0.00828 12; α(O)=0.001692 25;
α(P)=0.000201 3

429.0 4 80 12 305 (1/2+)
817.72 13/2− 198.2 3 7.7 5 619.60 11/2− D

353.1 4 2.04 16 464.66 9/2−

817.9 3 100 5 0.0 (9/2−) E2 0.01043 α(K)=0.00808 12; α(L)=0.001779 25;
α(M)=0.000430 6

α(N)=0.0001097 16; α(O)=2.18×10−5 3;

α(P)=2.37×10−6 4
915.30 11/2− 253.1 3 14.4 10 662.08 9/2− M1 0.741 α(K)=0.604 9; α(L)=0.1046 15; α(M)=0.0246 4

α(N)=0.00629 9; α(O)=0.001285 19;
α(P)=0.0001530 22

5

https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
https://www.nndc.bnl.gov/ensnds/193/Bi/165ho_32s_4ng.pdf
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

915.30 11/2− 450.6 3 20.5 13 464.66 9/2− M1 0.1546 α(K)=0.1264 18; α(L)=0.0216 3;
α(M)=0.00507 8
α(N)=0.001296 19; α(O)=0.000265 4;

α(P)=3.16×10−5 5
636.7 3 36 3 278.44 7/2− Q
915.5 3 100 7 0.0 (9/2−) M1+E2 0.016 8 α(K)=0.013 7; α(L)=0.0023 10;

α(M)=0.00055 23

α(N)=0.00014 6; α(O)=2.9×10−5 12;

α(P)=3.3×10−6 16
928.93 15/2+ 323.4 3 100 605.53 13/2+ M1 0.378 α(K)=0.308 5; α(L)=0.0532 8; α(M)=0.01249

18
α(N)=0.00319 5; α(O)=0.000653 10;

α(P)=7.78×10−5 11
964.6 459.5 4 100 505.1 3/2+

1013.3 (7/2+) 278.9 8 5.1 20 734.2 5/2+

508.2 3 100 6 505.1 3/2+ Q
1066.35 13/2− 446.8 3 25.0 19 619.60 11/2− M1 0.1581 α(K)=0.1292 19; α(L)=0.0221 4;

α(M)=0.00519 8
α(N)=0.001326 19; α(O)=0.000271 4;

α(P)=3.23×10−5 5
1066.6 3 100 10 0.0 (9/2−) Q

1117.06 13/2+ 188.3 3 13.3 11 928.93 15/2+

299.4 5 5.3 13 817.72 13/2−

497.5 4 17.1 13 619.60 11/2− (E1) 0.01001 α(K)=0.00826 12; α(L)=0.001343 19;
α(M)=0.000313 5

α(N)=7.95×10−5 12; α(O)=1.602×10−5 23;

α(P)=1.83×10−6 3
511.3 3 100 9 605.53 13/2+ M1+E2 0.07 4 α(K)=0.06 4; α(L)=0.011 5; α(M)=0.0026 10

α(N)=0.0007 3; α(O)=0.00013 6;

α(P)=1.5×10−5 8
1169.67 15/2− 352.1 3 89 3 817.72 13/2− M1 0.300 α(K)=0.245 4; α(L)=0.0421 6; α(M)=0.00990

14
α(N)=0.00253 4; α(O)=0.000517 8;

α(P)=6.16×10−5 9
550.0 3 100 4 619.60 11/2− E2 0.0245 α(K)=0.01762 25; α(L)=0.00522 8;

α(M)=0.001295 19

α(N)=0.000330 5; α(O)=6.45×10−5 9;

α(P)=6.49×10−6 10
1203.5 (9/2+) 190.1 3 29.5 21 1013.3 (7/2+)

469.3 3 100 6 734.2 5/2+

1228.13 17/2+ 299.2 3 100 3 928.93 15/2+ M1 0.467 α(K)=0.381 6; α(L)=0.0659 10;
α(M)=0.01547 22
α(N)=0.00396 6; α(O)=0.000809 12;

α(P)=9.63×10−5 14
622.4 3 46.9 19 605.53 13/2+ E2 0.0186 α(K)=0.01373 20; α(L)=0.00365 6;

α(M)=0.000899 13

α(N)=0.000229 4; α(O)=4.51×10−5 7;

α(P)=4.65×10−6 7
1249.06 13/2− 333.7 3 100 5 915.30 11/2− D

587.0 3 86 5 662.08 9/2−

784.5 4 40 3 464.66 9/2− Q
1257.88 (11/2−) 638.1 4 16 3 619.60 11/2−

793.1 3 33 4 464.66 9/2− D+Q
1258.1 3 100 11 0.0 (9/2−) D

1321.0 356.4 6 100 964.6

6
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

1414.64 17/2− 245.2 3 16.2 8 1169.67 15/2− M1 0.808 α(K)=0.659 10; α(L)=0.1143 17;
α(M)=0.0269 4
α(N)=0.00687 10; α(O)=0.001404 21;
α(P)=0.0001671 24

597.0 3 100 4 817.72 13/2− E2 0.0204 α(K)=0.01493 21; α(L)=0.00411 6;
α(M)=0.001014 15

α(N)=0.000259 4; α(O)=5.07×10−5 8;

α(P)=5.19×10−6 8
1514.34 (17/2+) 585.3 3 100 4 928.93 15/2+ M1 0.0773 α(K)=0.0633 9; α(L)=0.01074 16;

α(M)=0.00252 4
α(N)=0.000644 9; α(O)=0.0001316 19;

α(P)=1.570×10−5 22

908.7 3 86 5 605.53 13/2+ E2 0.00844 α(K)=0.00663 10; α(L)=0.001378 20;
α(M)=0.000331 5

α(N)=8.45×10−5 12; α(O)=1.688×10−5 24;

α(P)=1.86×10−6 3
1517.4 (11/2+) 504.1 4 100 1013.3 (7/2+)
1520.95 13/2− 351.1 3 6.7 18 1169.67 15/2− D

455.1& 6 4.2 18 1066.35 13/2−

605.2 4 36 3 915.30 11/2− D
901.7 3 100 6 619.60 11/2− M1+E2 0.017 9 α(K)=0.014 7; α(L)=0.0024 11;

α(M)=0.00057 24

α(N)=0.00015 6; α(O)=3.0×10−5 13;

α(P)=3.5×10−6 16
1535.73 15/2+ 469.5 3 27.6 17 1066.35 13/2− D

717.9 3 69 3 817.72 13/2− E1 0.00482 α(K)=0.00400 6; α(L)=0.000630 9;
α(M)=0.0001461 21

α(N)=3.72×10−5 6; α(O)=7.53×10−6 11;

α(P)=8.74×10−7 13
930.0 3 100 7 605.53 13/2+ M1 0.0232 α(K)=0.0190 3; α(L)=0.00318 5;

α(M)=0.000744 11

α(N)=0.000190 3; α(O)=3.89×10−5 6;

α(P)=4.65×10−6 7
1555.30 19/2+ 327.4 3 100 3 1228.13 17/2+ M1 0.366 α(K)=0.298 5; α(L)=0.0514 8;

α(M)=0.01208 18
α(N)=0.00309 5; α(O)=0.000631 9;

α(P)=7.52×10−5 11
626.2 3 52.0 20 928.93 15/2+ E2 0.0183 α(K)=0.01357 19; α(L)=0.00359 5;

α(M)=0.000883 13

α(N)=0.000225 4; α(O)=4.43×10−5 7;

α(P)=4.58×10−6 7
1562.41 15/2− 313.3 3 26.7 16 1249.06 13/2− M1 0.412 α(K)=0.336 5; α(L)=0.0580 9;

α(M)=0.01363 20
α(N)=0.00349 5; α(O)=0.000712 11;

α(P)=8.48×10−5 12

647.3 3 100 5 915.30 11/2− Q
1609.9 (15/2−) 352.3 3 100 1257.88 (11/2−)
1636.5 (13/2+) 433.0 3 100 1203.5 (9/2+)
1651.5 (15/2−) 393.4 3 100 1257.88 (11/2−) Q
1673.49 17/2+ 137.6 3 20.0 10 1535.73 15/2+ M1 4.10 7 α(K)=3.33 6; α(L)=0.584 9; α(M)=0.1373

21
α(N)=0.0351 6; α(O)=0.00718 11;
α(P)=0.000854 14

159.3 3 11.2 8 1514.34 (17/2+) D
445.4 4 21.2 16 1228.13 17/2+

7
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

1673.49 17/2+ 504.0 3 76 4 1169.67 15/2− E1 0.00975 α(K)=0.00804 12; α(L)=0.001306 19;
α(M)=0.000304 5

α(N)=7.73×10−5 11; α(O)=1.558×10−5 22;

α(P)=1.778×10−6 25
556.4 3 100 4 1117.06 13/2+ Q
744.7 4 23.0 18 928.93 15/2+ D

1067.8 3 86 6 605.53 13/2+ E2 0.00616 α(K)=0.00492 7; α(L)=0.000950 14;
α(M)=0.000226 4

α(N)=5.78×10−5 8; α(O)=1.161×10−5 17;

α(P)=1.304×10−6 19
1736.96 17/2− 567.0 3 92 8 1169.67 15/2− M1 0.0841 α(K)=0.0688 10; α(L)=0.01168 17;

α(M)=0.00274 4
α(N)=0.000700 10; α(O)=0.0001432 21;

α(P)=1.708×10−5 24
670.3 3 100 8 1066.35 13/2− Q

1762.3 (15/2−) 1156.8 4 100 605.53 13/2+

1794.03 19/2− 379.4 3 61.8 22 1414.64 17/2− M1 0.245 α(K)=0.200 3; α(L)=0.0344 5;
α(M)=0.00807 12
α(N)=0.00207 3; α(O)=0.000422 6;

α(P)=5.03×10−5 8
624.3 3 100 4 1169.67 15/2− E2 0.0184 α(K)=0.01365 20; α(L)=0.00362 5;

α(M)=0.000891 13

α(N)=0.000227 4; α(O)=4.47×10−5 7;

α(P)=4.62×10−6 7
1858.5 (17/2+) 929.6 3 100 928.93 15/2+ (M1+E2) 0.016 8 α(K)=0.013 7; α(L)=0.0022 10;

α(M)=0.00053 22

α(N)=0.00014 6; α(O)=2.7×10−5 12;

α(P)=3.2×10−6 15
1859.1 15/2− 793.5 4 100 1066.35 13/2− D
1875.1 21/2+ 319.8 3 100 4 1555.30 19/2+ M1 0.390 α(K)=0.318 5; α(L)=0.0548 8;

α(M)=0.01288 19
α(N)=0.00329 5; α(O)=0.000673 10;

α(P)=8.02×10−5 12
646.9 3 86 4 1228.13 17/2+ E2 0.01706 α(K)=0.01272 18; α(L)=0.00328 5;

α(M)=0.000805 12

α(N)=0.000205 3; α(O)=4.04×10−5 6;

α(P)=4.21×10−6 6
1910.06 17/2− 347.6 4 26 4 1562.41 15/2−

661.1 4 60 6 1249.06 13/2−

844.0 3 100 12 1066.35 13/2−

1950.09 19/2+ 435.7 3 100 5 1514.34 (17/2+) M1 0.1691 α(K)=0.1382 20; α(L)=0.0237 4;
α(M)=0.00555 8
α(N)=0.001419 20; α(O)=0.000290 4;

α(P)=3.46×10−5 5
721.6 3 51.2 25 1228.13 17/2+ D

1021.2 3 46.3 25 928.93 15/2+

1979.8 913.4 4 100 1066.35 13/2−

2045.8 (19/2−) 394.0 3 100 6 1651.5 (15/2−) Q
436.3 4 33 5 1609.9 (15/2−) Q

2048.6 (21/2+) 534.3 4 100 1514.34 (17/2+) Q
2048.7 21/2− 255.1 3 12.4 6 1794.03 19/2− D 0.725

634.1 3 100 4 1414.64 17/2− E2 0.0178 α(K)=0.01324 19; α(L)=0.00347 5;
α(M)=0.000852 12

α(N)=0.000217 3; α(O)=4.28×10−5 6;

α(P)=4.43×10−6 7

8
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

2057.6 21/2+ 502.5 3 100 5 1555.30 19/2+ D
543.2 3 36.6 22 1514.34 (17/2+) Q

2090.41 17/2− 232.1 4 4.2 9 1859.1 15/2−

328.2 4 13.6 22 1762.3 (15/2−)
352.4 4 16.1 19 1736.96 17/2−

528.2 4 14.5 16 1562.41 15/2− D
569.4 3 94 6 1520.95 13/2− Q
862.4 3 49.4 25 1228.13 17/2+ E1 0.00341 α(K)=0.00284 4; α(L)=0.000441 7;

α(M)=0.0001022 15

α(N)=2.60×10−5 4; α(O)=5.28×10−6 8;

α(P)=6.17×10−7 9
920.9 3 100 6 1169.67 15/2− M1 0.0238 α(K)=0.0195 3; α(L)=0.00326 5;

α(M)=0.000764 11

α(N)=0.000195 3; α(O)=3.99×10−5 6;

α(P)=4.77×10−6 7
1023.6 4 28.8 19 1066.35 13/2−

1272.8 3 46.4 25 817.72 13/2− Q
2109.7 19/2+ 436.2 3 100 4 1673.49 17/2+ M1 0.1686 α(K)=0.1378 20; α(L)=0.0236 4;

α(M)=0.00553 8
α(N)=0.001415 20; α(O)=0.000289 4;

α(P)=3.45×10−5 5
695.1 3 17.0 12 1414.64 17/2− D
881.3 4 16.9 13 1228.13 17/2+ D

2128.8 21/2+ 455.4 3 100 5 1673.49 17/2+ E2 0.0386 α(K)=0.0261 4; α(L)=0.00937 14;
α(M)=0.00236 4
α(N)=0.000601 9; α(O)=0.0001162 17;

α(P)=1.122×10−5 16
2139.6 (17/2+) 503.1 4 100 1636.5 (13/2+)
2193.75 19/2− 103.4 3 40.4 21 2090.41 17/2− D

242.9 4 22.9 17 1950.09 19/2+

284.0 3 24.6 21 1910.06 17/2−

631.4 3 55 4 1562.41 15/2−

679.2 3 100 5 1514.34 (17/2+) E1 0.00536 α(K)=0.00444 7; α(L)=0.000703 10;
α(M)=0.0001633 23

α(N)=4.15×10−5 6; α(O)=8.40×10−6 12;

α(P)=9.73×10−7 14
2220.6 23/2+ 345.7 3 100 4 1875.1 21/2+ M1 0.315 α(K)=0.257 4; α(L)=0.0443 7;

α(M)=0.01041 15
α(N)=0.00266 4; α(O)=0.000544 8;

α(P)=6.48×10−5 10
665.2 3 93 4 1555.30 19/2+ E2 0.01606 α(K)=0.01204 17; α(L)=0.00304 5;

α(M)=0.000745 11

α(N)=0.000190 3; α(O)=3.75×10−5 6;

α(P)=3.92×10−6 6
2240.3 19/2− 677.9 5 100 1562.41 15/2− E2 0.01542 α(K)=0.01161 17; α(L)=0.00289 4;

α(M)=0.000707 10

α(N)=0.000180 3; α(O)=3.56×10−5 5;

α(P)=3.73×10−6 6
2253.6 459.2 4 26.0 24 1794.03 19/2−

839.2 3 100 5 1414.64 17/2−

2265.8 25/2+ 137.1 3 100 2128.8 21/2+ E2 1.84 α(K)=0.360 6; α(L)=1.096 19; α(M)=0.290
5
α(N)=0.0739 13; α(O)=0.01367 24;
α(P)=0.001072 19

2278.6 25/2+ 149.8 3 100 2128.8 21/2+ E2 1.299 21 α(K)=0.308 5; α(L)=0.737 13; α(M)=0.195
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

4
α(N)=0.0496 9; α(O)=0.00919 16;
α(P)=0.000727 12

2321.7 (21/2+) 371.7 4 66 7 1950.09 19/2+ M1 0.259 α(K)=0.212 3; α(L)=0.0364 6;
α(M)=0.00854 13
α(N)=0.00218 4; α(O)=0.000446 7;

α(P)=5.32×10−5 8
807.3 4 100 9 1514.34 (17/2+) (E2) 0.01071 α(K)=0.00829 12; α(L)=0.00184 3;

α(M)=0.000445 7

α(N)=0.0001134 16; α(O)=2.26×10−5 4;

α(P)=2.44×10−6 4
2336.9 21/2− 143.0 3 100 2193.75 19/2− M1 3.67 α(K)=2.99 5; α(L)=0.523 8; α(M)=0.1230

19
α(N)=0.0315 5; α(O)=0.00643 10;
α(P)=0.000765 12

2349.6 29/2+ 84.0 6 100 2265.8 25/2+ E2 14.3 6 α(L)=10.6 4; α(M)=2.83 11
α(N)=0.72 3; α(O)=0.132 5; α(P)=0.0101 4
B(E2)(W.u.)=0.00157 10

2356.3 25/2− 307.4 3 100 2048.7 21/2− E2 0.1122 α(K)=0.0624 9; α(L)=0.0372 6;
α(M)=0.00960 14
α(N)=0.00244 4; α(O)=0.000464 7;

α(P)=4.10×10−5 6
2405.1 (29/2−) 48.8 6 100 2356.3 25/2− [E2] 196 13 α(L)=146 10; α(M)=38.5 25

α(N)=9.8 7; α(O)=1.79 12; α(P)=0.134 9
B(E2)(W.u.)=0.052 5

2428.3 23/2− 634.3 3 100 1794.03 19/2− Q
2432.9 23/2+ 212.3 4 20.1 22 2220.6 23/2+

375.4 3 100 5 2057.6 21/2+ D
557.5 4 38 4 1875.1 21/2+

2448.1 654.1 4 100 1794.03 19/2−

2462.9 23/2− 414.3 3 40.6 18 2048.7 21/2− M1 0.194 α(K)=0.1581 23; α(L)=0.0271 4;
α(M)=0.00636 9
α(N)=0.001626 23; α(O)=0.000332 5;

α(P)=3.96×10−5 6
668.9 3 100 4 1794.03 19/2− E2 0.01587 α(K)=0.01191 17; α(L)=0.00299 5;

α(M)=0.000733 11

α(N)=0.000187 3; α(O)=3.69×10−5 6;

α(P)=3.86×10−6 6
2483.9 23/2− 146.8 3 100 4 2336.9 21/2− D

435.6 3 32.6 23 2048.7 21/2− D
689.6 3 45.8 23 1794.03 19/2− Q

2509.8 23/2+ 381.0 4 100 2128.8 21/2+ M1 0.242 α(K)=0.198 3; α(L)=0.0340 5;
α(M)=0.00798 12
α(N)=0.00204 3; α(O)=0.000417 6;

α(P)=4.97×10−5 8
2525.4 23/2− 731.4 3 100 1794.03 19/2− E2 0.01313 α(K)=0.01001 14; α(L)=0.00236 4;

α(M)=0.000575 8

α(N)=0.0001467 21; α(O)=2.91×10−5 4;

α(P)=3.09×10−6 5
2535.8 25/2+ 315.2 3 85 3 2220.6 23/2+ D

660.7 3 100 4 1875.1 21/2+ E2 0.01630 α(K)=0.01220 18; α(L)=0.00310 5;
α(M)=0.000759 11

α(N)=0.000194 3; α(O)=3.82×10−5 6;

α(P)=3.99×10−6 6
2547.3 (21/2−) 501.5 3 100 2045.8 (19/2−) M1 0.1163 α(K)=0.0951 14; α(L)=0.01621 23;
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

α(M)=0.00380 6
α(N)=0.000972 14; α(O)=0.000199 3;

α(P)=2.37×10−5 4
2578.0 23/2− 784.0 3 100 1794.03 19/2− Q
2587.2 25/2− 124.6 3 27.2 14 2462.9 23/2−

538.4 3 100 7 2048.7 21/2− E2 0.0258 α(K)=0.0184 3; α(L)=0.00556 8;
α(M)=0.001382 20

α(N)=0.000352 5; α(O)=6.88×10−5 10;

α(P)=6.89×10−6 10
2591.5 25/2+ 371.0 3 30.0 19 2220.6 23/2+

716.3 3 100 4 1875.1 21/2+ E2 0.01372 α(K)=0.01042 15; α(L)=0.00249 4;
α(M)=0.000608 9

α(N)=0.0001551 22; α(O)=3.07×10−5 5;

α(P)=3.25×10−6 5
2669.4 25/2− 185.5 3 100 2483.9 23/2− D
2708.9 (25/2+) 276.0 3 100 7 2432.9 23/2+

488.3 4 85 7 2220.6 23/2+ D+Q
651.5 5 38 8 2057.6 21/2+

2710.3 619.9@ 4 100@ 2090.41 17/2−

2718.0 27/2+ 452.2 3 100 2265.8 25/2+ D
2721.7 27/2− 134.7 3 100 4 2587.2 25/2− D

365.1 4 33 4 2356.3 25/2− D
2723.4 25/2− 295.1 6 8.3 22 2428.3 23/2−

674.6 3 100 5 2048.7 21/2− Q
2756.0 27/2+ 164.5 3 11.3 7 2591.5 25/2+

220.4 3 100 5 2535.8 25/2+ M1 1.087 α(K)=0.886 13; α(L)=0.1539 23;
α(M)=0.0362 6
α(N)=0.00925 14; α(O)=0.00189 3;
α(P)=0.000225 4

535.2 3 37.9 17 2220.6 23/2+ Q
2762.8 25/2+ 542.2 4 30 6 2220.6 23/2+ D

887.7 3 100 7 1875.1 21/2+ Q
2774.8 726.0 4 100 2048.7 21/2−

2804.1 (31/2−) 398.8 3 100 2405.1 (29/2−) M1 0.214 α(K)=0.1751 25; α(L)=0.0300 5;
α(M)=0.00705 10
α(N)=0.00180 3; α(O)=0.000369 6;

α(P)=4.39×10−5 7
2832.3 29/2− 476.0 3 100 2356.3 25/2− Q
2873.2 29/2+ 117.1 3 100 2756.0 27/2+ D
2893.0 (25/2+) 357.0 4 40 4 2535.8 25/2+ (M1) 0.289 α(K)=0.236 4; α(L)=0.0406 6;

α(M)=0.00953 14
α(N)=0.00244 4; α(O)=0.000498 8;

α(P)=5.93×10−5 9
672.5 3 100 6 2220.6 23/2+ D

2921.9 27/2− 252.5 3 100 5 2669.4 25/2− M1 0.745 α(K)=0.608 9; α(L)=0.1053 16;
α(M)=0.0247 4
α(N)=0.00633 10; α(O)=0.001294 19;
α(P)=0.0001540 23

334.7& 4 6.5 10 2587.2 25/2−

438.1 5 6.7 14 2483.9 23/2−

2928.0 (29/2−) 206.3 3 100 2721.7 27/2−

2956.7 25/2(+) 736.1 3 100 2220.6 23/2+ (D)
2958.7 31/2+ 609.1 3 100 2349.6 29/2+ M1 0.0696 α(K)=0.0570 8; α(L)=0.00966 14;

α(M)=0.00226 4
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

α(N)=0.000579 9; α(O)=0.0001184 17;

α(P)=1.413×10−5 20
2963.5 31/2+ 90.0 6 48 5 2873.2 29/2+

614.0 3 100 7 2349.6 29/2+ M1 0.0682 α(K)=0.0558 8; α(L)=0.00946 14;
α(M)=0.00222 4
α(N)=0.000567 8; α(O)=0.0001159 17;

α(P)=1.383×10−5 20
2986.9 29/2+ 268.9 3 67 4 2718.0 27/2+ M1 0.627 α(K)=0.511 8; α(L)=0.0884 13; α(M)=0.0208

3
α(N)=0.00532 8; α(O)=0.001086 16;
α(P)=0.0001293 19

721.1& 4 100 8 2265.8 25/2+ (E2) 0.01353 α(K)=0.01029 15; α(L)=0.00245 4;
α(M)=0.000597 9

α(N)=0.0001524 22; α(O)=3.02×10−5 5;

α(P)=3.20×10−6 5
2996.1 29/2+ 278.1 4 100 2718.0 27/2+ M1 0.571 α(K)=0.466 7; α(L)=0.0806 12; α(M)=0.0189

3
α(N)=0.00484 7; α(O)=0.000990 15;
α(P)=0.0001178 18

3103.6 754.0 6 100 2349.6 29/2+

3117.1 33/2+ 153.6 3 100 4 2963.5 31/2+ D
158.5 4 8.6 14 2958.7 31/2+

3118.4 (23/2−) 571.1 4 100 2547.3 (21/2−) D
3159.2 (33/2−) 355.3 3 100 4 2804.1 (31/2−) M1 0.293 α(K)=0.239 4; α(L)=0.0411 6; α(M)=0.00966

14
α(N)=0.00247 4; α(O)=0.000505 8;

α(P)=6.01×10−5 9
753.9 4 40 5 2405.1 (29/2−)

3200.4 29/2− 278.6 4 100 5 2921.9 27/2− M1 0.568 α(K)=0.463 7; α(L)=0.0802 12; α(M)=0.0188
3
α(N)=0.00482 7; α(O)=0.000985 15;
α(P)=0.0001173 17

530.9 4 18.3 15 2669.4 25/2− Q

3220.5 388.2& 6 100 2832.3 29/2−

3282.9 (33/2−) 478.5 3 100 5 2804.1 (31/2−) D 0.1317 α(K)=0.1077 16; α(L)=0.0184 3;
α(M)=0.00431 6
α(N)=0.001103 16; α(O)=0.000225 4;

α(P)=2.69×10−5 4
879.0 6 29 4 2405.1 (29/2−)

3304.2 33/2+ 345.4 3 25.0 23 2958.7 31/2+ D
954.7 3 100 14 2349.6 29/2+ E2 0.00766 α(K)=0.00605 9; α(L)=0.001227 18;

α(M)=0.000294 5

α(N)=7.50×10−5 11; α(O)=1.502×10−5 21;

α(P)=1.664×10−6 24
3321.0 35/2+ 203.9 3 100 3117.1 33/2+ M1 1.351 α(K)=1.100 16; α(L)=0.191 3; α(M)=0.0450 7

α(N)=0.01151 17; α(O)=0.00235 4;
α(P)=0.000280 4

3349.2 33/2+ 390.5 4 100 2958.7 31/2+ D
3448.6 (35/2−) 289.5 3 100 5 3159.2 (33/2−) M1 0.512 α(K)=0.417 6; α(L)=0.0721 11;

α(M)=0.01694 25
α(N)=0.00433 7; α(O)=0.000886 13;
α(P)=0.0001055 15

644.1 5 18 5 2804.1 (31/2−)
3496.3 31/2− 295.7 3 100 5 3200.4 29/2− M1 0.483 α(K)=0.394 6; α(L)=0.0680 10;

α(M)=0.01598 23
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡ α# Comments

α(N)=0.00409 6; α(O)=0.000835 12;

α(P)=9.95×10−5 15
3496.3 31/2− 574.3 3 45 3 2921.9 27/2− E2 0.0222 α(K)=0.01614 23; α(L)=0.00459 7;

α(M)=0.001137 16

α(N)=0.000290 4; α(O)=5.68×10−5 8;

α(P)=5.77×10−6 9
3560.9 37/2+ 239.8 3 100 4 3321.0 35/2+ M1 0.860 α(K)=0.701 11; α(L)=0.1216 18;

α(M)=0.0286 5
α(N)=0.00731 11; α(O)=0.001494 22;
α(P)=0.000178 3

443.8 5 18.7 20 3117.1 33/2+

3563.1 (31/2+) 567.5& 3 100 6 2996.1 29/2+

576.2 4 73 6 2986.9 29/2+ D
3622.7 664.0 3 100 2958.7 31/2+

3638.6 535.0 6 100 3103.6
3669.3 (37/2−) 386.4 4 100 3282.9 (33/2−) Q
3709.9 (37/2−) 261.3 3 100 7 3448.6 (35/2−) D

550.6 4 64 10 3159.2 (33/2−) Q
3749.1 466.2 4 100 3282.9 (33/2−)
3796.0 33/2− 298.8 4 100 7 3496.3 31/2− M1 0.469 α(K)=0.383 6; α(L)=0.0661 10;

α(M)=0.01553 23
α(N)=0.00397 6; α(O)=0.000812 12;

α(P)=9.67×10−5 14
595.9 3 66 4 3200.4 29/2−

3816.5 35/2− 512.3 3 100 3304.2 33/2+ E1 0.00942 α(K)=0.00778 11; α(L)=0.001261 18;
α(M)=0.000294 5

α(N)=7.47×10−5 11; α(O)=1.504×10−5 22;

α(P)=1.718×10−6 25
3837.4 39/2+ 276.5 3 100 4 3560.9 37/2+ M1 0.580 α(K)=0.473 7; α(L)=0.0819 12; α(M)=0.0192

3
α(N)=0.00492 7; α(O)=0.001005 15;
α(P)=0.0001197 18

516.4 4 28 4 3321.0 35/2+ Q
3886.2 35/2+ 582.1 4 100 10 3304.2 33/2+ D

927.9 5 20 5 2958.7 31/2+

3910.7 606.5 4 100 3304.2 33/2+

3969.1 37/2+ 619.9@ 4 100@ 3349.2 33/2+ E2 0.0187 α(K)=0.01384 20; α(L)=0.00369 6;
α(M)=0.000909 13

α(N)=0.000232 4; α(O)=4.56×10−5 7;

α(P)=4.70×10−6 7
3976.7 627.5 5 100 3349.2 33/2+

4008.8 35/2− 212.7 3 61 5 3796.0 33/2− D
512.7 3 100 6 3496.3 31/2−

4028.7 (39/2−) 318.8 3 100 8 3709.9 (37/2−)
580.2 4 52 8 3448.6 (35/2−)

4029.7 725.5& 9 100 3304.2 33/2+

4059.1 (35/2−) 263.1 3 100 3796.0 33/2− D
4137.3 41/2+ 299.8 3 100 6 3837.4 39/2+ D

576.6 7 35 6 3560.9 37/2+

4213.2 (37/2−) 204.4 3 100 4008.8 35/2− D
4240.7 (37/2−) 231.9 5 100 4008.8 35/2−

4272.2 (37/2+) 386.5 5 64 15 3886.2 35/2+

967.7 4 100 15 3304.2 33/2+

4284.0 661.3 5 100 3622.7
4292.3 454.9 4 100 3837.4 39/2+
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Adopted Levels, Gammas (continued)

γ(193Bi) (continued)

Ei(level) Jπ
i

Eγ
† Iγ

† E f Jπ
f

Mult.‡

4345.1 37/2− 528.6 3 100 3816.5 35/2− D
4467.7 43/2+ 330.3 4 100 10 4137.3 41/2+ D

630.4 5 46 8 3837.4 39/2+

4544.1 271.9 6 100 4272.2 (37/2+)
4574.5 229.4 4 100 4345.1 37/2−

4586.7 294.4 3 100 4292.3
4824.4 45/2+ 356.7 4 100 4467.7 43/2+ D
4898.1 323.6 4 100 4574.5
4961.2 677.2 8 100 4284.0
5679.6 718.4 7 100 4961.2
126.6+x (15/2+) 126.6 4 100 x (11/2+)
294.9+x (19/2+) 168.3 3 100 126.6+x (15/2+)
504.4+x (23/2+) 209.5 3 100 294.9+x (19/2+)
755.3+x (27/2+) 250.9 3 100 504.4+x (23/2+)

1047.0+x (31/2+) 291.7 3 100 755.3+x (27/2+)
1378.7+x (35/2+) 331.7 3 100 1047.0+x (31/2+)
1750.9+x (39/2+) 372.2 3 100 1378.7+x (35/2+)
2162.7+x (43/2+) 411.8 3 100 1750.9+x (39/2+)
2613.1+x (47/2+) 450.4 4 100 2162.7+x (43/2+)
3102.3+x (51/2+) 489.2 4 100 2613.1+x (47/2+)
3630.1+x (55/2+) 527.8 3 100 3102.3+x (51/2+)

4196.1+x? (59/2+) 566.0& 4 100 3630.1+x (55/2+)

4800.6+x? (63/2+) 604.5& 3 100 4196.1+x? (59/2+)

† From (32S,4nγ) − 2015He27.
‡ Multipolarities from (32S,4nγ) − 2015He27, based on γ-ray angular distribution (DCO ratio) and linear polarization

measurements.
# Additional information 3.
@ Multiply placed with intensity suitably divided.
& Placement of transition in the level scheme is uncertain.
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4284.0

4292.3

43/2+ 4467.7

4574.5

4586.7

45/2+ 4824.4

4898.1

4961.2

5679.6

(11/2+) x

(15/2+) 126.6+x

(19/2+) 294.9+x

(23/2+) 504.4+x

(27/2+) 755.3+x

(31/2+) 1047.0+x

(35/2+) 1378.7+x

(39/2+) 1750.9+x

(43/2+) 2162.7+x

(47/2+) 2613.1+x

(51/2+) 3102.3+x

(55/2+) 3630.1+x

(59/2+) 4196.1+x

(63/2+) 4800.6+x

(9/2−) 0.0 63.6 s 30
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33/2+ 3304.2

33/2+ 3349.2

(35/2−) 3448.6

31/2− 3496.3

37/2+ 3560.9

3622.7

(37/2−) 3709.9

33/2− 3796.0

35/2− 3816.5

39/2+ 3837.4

35/2+ 3886.2

3910.7

37/2+ 3969.1

3976.7

35/2− 4008.8

(39/2−) 4028.7

4029.7

(35/2−) 4059.1

41/2+ 4137.3

(37/2−) 4213.2

(37/2−) 4240.7

(37/2+) 4272.2
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43/2+ 4467.7
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4574.5

(9/2−) 0.0 63.6 s 30
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25/2+ 2265.8

29/2+ 2349.6 85 µs 3

(29/2−) 2405.1 3.02 µs 8

(21/2−) 2547.3

25/2− 2669.4

27/2+ 2718.0

(31/2−) 2804.1

29/2− 2832.3

29/2+ 2873.2

27/2− 2921.9

31/2+ 2958.7

31/2+ 2963.5

29/2+ 2986.9

29/2+ 2996.1

3103.6

33/2+ 3117.1

(23/2−) 3118.4

(33/2−) 3159.2

29/2− 3200.4

3220.5

(33/2−) 3282.9

33/2+ 3304.2

35/2+ 3321.0

33/2+ 3349.2

(35/2−) 3448.6

31/2− 3496.3

37/2+ 3560.9

(31/2+) 3563.1

3622.7

3638.6

(37/2−) 3669.3

(37/2−) 3709.9

3749.1

33/2− 3796.0

35/2− 3816.5

39/2+ 3837.4

35/2+ 3886.2

(9/2−) 0.0 63.6 s 30
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21/2+ 1875.1

21/2− 2048.7

23/2+ 2220.6

25/2− 2356.3

(29/2−) 2405.1 3.02 µs 8

23/2− 2428.3
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(17/2+) 1514.34

19/2− 1794.03

21/2+ 1875.1

19/2+ 1950.09

(19/2−) 2045.8

21/2− 2048.7

21/2+ 2057.6

17/2− 2090.41
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23/2+ 2220.6

25/2+ 2265.8

25/2+ 2278.6
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21/2− 2336.9

29/2+ 2349.6 85 µs 3
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13/2− 817.72

13/2− 1066.35

15/2− 1169.67

17/2+ 1228.13

17/2− 1414.64

(17/2+) 1514.34

13/2− 1520.95

19/2+ 1555.30

15/2− 1562.41

(13/2+) 1636.5

17/2+ 1673.49

17/2− 1736.96

(15/2−) 1762.3

19/2− 1794.03
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21/2+ 1875.1

17/2− 1910.06
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13/2+ 605.53 153 ns 10

13/2− 817.72

11/2− 915.30

15/2+ 928.93

13/2− 1066.35

13/2+ 1117.06

15/2− 1169.67
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(9/2−) 0.0 63.6 s 30

7/2− 278.44

(1/2+) 305 3.20 s 14

9/2− 464.66

3/2+ 505.1

13/2+ 605.53 153 ns 10

11/2− 619.60
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(9/2−) 0.0 63.6 s 30

7/2− 278.44

(1/2+) 305 3.20 s 14

9/2− 464.66

3/2+ 505.1

13/2+ 605.53 153 ns 10
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Band(A): π13/2[606],i13/2

orbital

Band(B): π7/2[514],

(h9/2/f7/2)

Band(C): 3-qp band based on 19/2−

Band(D): π9/2[505]

Band(E): 3-qp band based on

(29/2−)

605.5313/2+

928.9315/2+

1228.1317/2+

1555.3019/2+

1875.121/2+
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Band(F): Band based on 1/2+

Band(G): SD band built

on π1/2[651],i11/2

305(1/2+)

505.13/2+

734.25/2+

1013.3(7/2+)

1203.5(9/2+)

1517.4(11/2+)
1636.5(13/2+)

2139.6(17/2+)
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