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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(B7)=—-5280 50; S(n)=9680 30; S(p)=2755 17; Q(@)=3680 2/  2017WalO

19371 Levels

The level scheme, the bands, and the band labeling are those proposed by 1992Re08. The level scheme has been constructed with
the help of coincidence relationships, energy sums and intensity ratios, and y directional correlation (DCO) ratios. For a discussion
of the structure of levels and bands, see 1992Re08.

Cross Reference (XREF) Flags

A 'BTIIT decay (2.11 min) D  (HILxny)
B 193Pb & decay (5.8 min) E  (HLxny):SD
C  '"9Bi a decay (5.15 min)

E(level)T i T XREF Comments

0.0 124 21.6 min 8 ABCD  %s+%B+=100

p=+1.591 2

Limit for possible a decay: <2x107% (1963Kal7). 1961F006 assign a
5800-keV a group to either '93T1 or 194TI.

p: from collinear fast atom beam laser spectroscopy (1987Bo44,2014StZZ).

J*: J from atomic beam (1976Ek03); parity from shell model, u. (3s1/2 level
is the only J=1/2 level available for Z=81).

Ty/2: weighted average of 22.6 min /0 (1961An03) and 21.0 min 8§
(1974Va23). Other values: 30 min 3 (1960Ch05), 25 min 3 (1963Dil10).

Isotope shift: A<r?> =—0.465 55 fm?2, relative to 205T1 (1989MeZZ).

RMS charge radius: 5.4302 58 fm (2004An14).

365.2 320 ABD  J: MI+E2 y to 1/2%.
365.2+x™ 9/27) 211 min /5 ABD %IT<T5; Yoc+%Bt>25

n=+3.948 4; Q=-2.20 2

p: From 1987B044,2014StZZ: collinear fast atom beam laser spectroscopy.
Other value: +3.82 3 (2014StZZ,2012Ba32).

Q: From 1987B044,2014StZZ: collinear fast atom beam laser spectroscopy.

E(level): x<13 from IT decay.

J*: Long half-life indicates high-spin state. From shell model and measured
the g9/2 level is the only available level for Z=81 (one proton-hole nucleus).
4 also agrees with near-prolate nucleus described by 9/2[505] with
B(2)=0.15, B(4)=—0.02 and y=—0.55° (1992Re08). Systematics of 1T,
195TL 197TL 199T1.

Ty/2: from 1963DilO0.

%IT: deduced from relative I(y+ce) values for transitions in '3Hg and '%3TI
(1976GoZP).

Isotope shift: A<r?> =—0.395 46 fm?2, relative to 20°TI (1989MeZZ).

757.51+x™ 24 (11/27) BD JT: M1+E2 vy to 9/27 level; band structure.
1081.10+x" 24 (13/27) BD JU MI1+E2 y to 11/27 level, E2 y to 9/27 level; band structure.
1163.7+x B
1423.7+x B
1493.4+x 3 (13/27) BD J5:Q y to (9/27).
B

1512.l+x# 3 (15/27) D J%: M1 y to 13/27 level, E2 y to 11/27 level; band structure.
1833.2+x# 3 (17/27) D J%: E2 y to 13/27 level, D y to 15/27 level; band structure.
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https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng_sd.pdf
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https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Bo44,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014StZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2014StZZ,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Ba32,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Bo44,B
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976GoZP,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989MeZZ,B
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/ec_decay_5.8_m.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
https://www.nndc.bnl.gov/ensnds/193/Tl/hi_xng.pdf
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Adopted Levels, Gammas (continued)

19371 Levels (continued)

E(level)t yrk Ti»  XREF Comments
1871.0+x B
1899.6+x 4 (15/27) BD JU Ml yto(13/2)" level.
1928.4+x 4 (17/27) D I Dyto 152" level, (Q) y to 13/2" level.
1960.0+x 5 (15/27) BD JU Ml yto(13/27) level.
2008.1+x4 5 (17/2*) 0.6 ns D
2105.4+x4 6 (19/2%) D
2231.5+x4 7 (21)2%) D
2303.8+x% 5 (19127) D
2393.4+x4 8 (232%) D
2393.7+x 5 (19/27) D
2452.0+x 8 (23/2) D
2506.3+x@ 5 (21/27) D
2576.2+x" 6 (21/27) D
2591.3+x@ 6 (23127) D
2672.5+x 8 (25/2) D
2687.3+x@ 7 (25/27) D
27102+x4 6 (25/2%) D
2798.3+x 9 27/2) D
2931.5+x 9 7/2) D
2956.3+x@ 8 (27/27) D
3026.9+x4 7 (27/2%) D
3030.3+x 10 (29/2) D
3087.5+x 11 (29/2) D
3164.3+x@ 8 (29127) D
3407.0+x4 7 (29/2%) D
3428.5+x 12 (31/2) D
34573+xb 7 7127) D
3556.8+x@ 9 (31/27) D
3616.3+x” 8 (2927) D
3630.5+x 12 (33/2) D
3747.1+x4 8 (31/2%) D
3767.2+x% 9 (29/27) D
37673+x0 9 31/27) D
3849.8+x@ 9 (33127) D
3966.2+x% 10 (31/27) D
3988.9+x” 10 (3312) D
4008.0+4x% 8 (33/2%) D
4114.6+x 8 (33/2) D
41575+x%4 10 (352%) D
4227.4+x0 10 (35/27) D
4262.5+x 13 (37)2) D
4306.8+x@ 9 (3512) D
4307.6+x 10 (35/2) D
4319.3+x4 11 (37/2%) D
43352+x& 11 (33127) D
4525.7+x% 12 (39/2*) D
4532.64x 11 (37)2) D
4553.4+x0 11 (37127) D
4587.2+x& 11 (35/27) D
4646.4+x@ 9 (37/27) D
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Adopted Levels, Gammas (continued)

19371 Levels (continued)

E(level)t 7% XREF Comments
4804.9+x4 12 (412%) D
4890.4+xP 11 (39/27) D
4956.2+x% 12 (37/27) D
5039.5+x 14 (41/2) D
5124.4+x@ 10 3972~ D
5125.0+x4% 12 43/2F D
5264.2+xP 41/2- D
5312.2+x&% 13 392~ D
5469.8+x@ 10 4172~ D
5490.6+x4% 12 45/2F D
5853.8+x@ 11 432~ D
5888.6+x% 13 47/2% D
6271.2+x@ 12 4512~ D
ve (17/2%) E E(level): 3134 keV 4 depopulating from this state. Proposed feeding by 1998B020 does not
fit to members of normal band of (HL,xny) 2016NdZZ.
J™: from 1998B020. Also from least-squares fits to Ey’s using empirical expansions relating
second moment of inertia and angular frequency.
98+vd (19/2%) E  E(level): 3113 keV 5 depopulating from this state. Proposed feeding by 1998B020 does not
fit to members of normal band of (HI,xny) 2016NdZZ.
J™: calculated J=19/2 (1992Wu01,1993Hu06,1994Zh40).
206+vC (21/2%) E  E(level): 3046 keV 6 depopulating from this state. Proposed feeding by 1998B020 does not
fit to members of normal band of (HI,xny) 2016NdZZ.
J7: calculated J=21/2 (1992Wu01,1993Hu06,19947h40).
325+v 3 (23/2%) E
4544v¢ 3 (25/2%) E
593+v4 3 72 E
7414+v¢ 3 (29/2%) E
901+v4 3 (31/2%) E
1069+v¢ 3 (33/2%) E
1249+v4 3 (35/2%) E
1435+v€ 3 (37/2%) E
1636+v4 3 (39/2%) E
1840+vC¢ 3 (41/2%) E
2062+v4 3 (43/2%) E
2283+v¢ 3 (45/2%) E
2525+v4 3 @7/2%) E
2763+v€ 3 (49/2%) E
3027+v4 3 (51/2%) E
3279+v¢ 3 (53/2%) E
3564+v 3 (55/2%) E
3830+vC¢ 3 (57/2%) E
4137+v4 3 (59/2%) E
4417+vC€ 3 (61/2%) E
4746+v4 3 (63/2%) E
5037+v¢ 3 (65/2%) E
5390+v4 3 (67/2%) E
5691+v¢ 3 (69/2%) E
6069+v< 3 712+ E
6377+vC¢ 3 (73/2%) E
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Adopted Levels, Gammas (continued)

19371 Levels (continued)

E(level)t 7% XREF Comments
6782+v4 3 (75/2%) E
7096+v€ 3 (77/2%) E
7529+v4 3 (79/2%) E
7847+v€ 3 (81/2%) E
8311+v¢ 3 (83/2%) E
8630+vC 4 (85/2%) E

y¢ J E J% =(15)2).
187.9+y¢ 3 J+2 E
418.6+y¢ 5 J+4 E
691.4+y¢ 6 J+6 E
1005.7+y¢ 6 J+8 E
1360.7+y¢ 7 J+10 E
1755.8+y¢ 8 J+12 E
21903+y¢ 8 J+14 E
2663.4+y¢ 9 J+16 E
3174.0+y¢ 9 J+18 E
3721.5+y¢ 10 J+20 E
4304.94y¢ 10 J+22 E
49233+y¢ 11 J+24 E
5576.4+y¢ 11 J+26 E
6263.1+y¢ 12 J+28 E
6977.1+y¢ 14 J+30 E
T712.14y¢ 17 J+32 E

2/ Il E I ~(23/2).
2508+2zf 3 1142 E
s428+zf 5 T1+4 E
875.5+zf 6  I1+6 E
1248242 6 J1+8 E
1660.1+z 7 J1+10 E
2110.6+zf 8  11+12 E
2598.7+2f 8 I1+14 E
3123.9+2f 9 J1+16 E
3685.6+2f 9 11+18 E
4282.5+zf 10 71420 E
4914.3+2f 10 J1422 E
5580.7+2zf 11 11+24 E
6285.4+z/ 13 11426 E
7033.4+2/ 16 J1+28 E

ud i) E J% ~(21)2).
271.5+u8 5 1242 E
584.8+u8 7 I2+4 E
938.9+u8 7 1246 E
13322408 9 1248 E
1764.5+u€ 9 J2+10 E
2234.4+u8 10 J2+12 E
2741.7+u8 10 J2+14 E
3285.4+u8 10 J2+16 E
3864.8+u8 11 J2+18 E

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

19371 Levels (continued)

E(level)t 7% XREF

4479.3+u8 12 J2+20
5128.8+u8 13 J2+22
5813.0+u8 13 J2+24
6531.8+u8 15  J2+26

= =

T From least squares fit to Ey. For the levels built on the 365.2+x level, the uncertainties given for E(level) are relative
uncertainties within that part of the level scheme; they do not include the uncertainty in Ey=365.2 (not known) nor the
uncertainty in the unknown x. Similarly, the uncertainties on the E(level) in the SD-bands are the relative uncertainties within the
band.

¥ From (HI,xny) based on combined analysis of y-ray multipolarities, coincidence data, rotational structure, and systematics of
odd-mass TI nuclei in (HI,xny), except where noted.

# Band(A): Band 1.

@ Band(B): Band 2 9/2(505).

& Band(C): Band 3.

¢ Band(D): Band 4.

b Band(E): Band 5.

¢ Band(F): SD-1 band a=+1/2 (1990Fe07,1996B002,1998B020,1999Kr19) Percent population is ~0.5 of total yield for 1937
(1990Fe07). Q(intrinsic)=18.3 710 (1999Kr19). From competing M1 (interband) and E2 (intraband) transitions, gx=1.46 17
(1996B002) and g¢/gl*¢=0.7 2 (1996B002).

4 Band(f): SD-2 band a=—1/2 (1990Fe07,1996B002,1998B020,1999Kr19) percent population is ~0.5 of total yield for 1931
(1990Fe07). Q(intrinsic)=17.4 10 (1999Kr19). The two SD bands are interpreted as signature partners influenced by i13/2 proton
intruder orbital. From competing M1 (interband) and E2 (intraband) transitions, gg=1.46 17 (1996B002) and giﬁ/gﬁree =0.7 2
(1996B002).

¢ Band(G): SD-3 band (1998B032) Population intensity=60% of SD-2 band. Interaction observed between SD-3 and SD-4 bands,
and the identical energies (within 2 keV) of transitions in SD-3 and SD-5 bands, indicate involvement of 1/2[411], a=+1/2 and
1/2[651], a=—1/2 proton orbitals. At high frequencies SD-3 is interpreted to be due to 1/2[651], @=-1/2, while at low frequencies,
it is expected to be due to 1/2[411] a=-1/2.

/ Band(H): SD-4 band (1998B032) Population intensity=33% of SD-2 band. Interaction is observed between SD-3 and SD-4 bands.
At high frequencies SD-4 is interpreted to be due to 1/2[411], @=-1/2, while at low frequencies it is interpreted as 1/2[651],
a=-1/2.

8 Band(/I): SD-5 band (1998B032) Population intensity=16% of SD-2 band. Identical energies (within 2 keV) of transitions in SD-3
and SD-5 bands indicate that these bands may be signature partners. SD-5 band is interpreted as 1/2[411], a=+1/2.
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Adopted Levels, Gammas (continued)

y(’TD
E;(level) 7 E, ' L E; o Mull® s* o Comments
365.2 3209 365.2 100 0.0 124 MI+E2 1.7 +5-4 0.106 20 E,: unweighted average of measurements in '*3TI IT decay
(365.0 keV, 1976Ha25) and (HI,xny) (365.3 keV,
1974Nel6).
Mult.,s: from 93T1 IT decay (2.11 min).
365.2+x  (9/27) (x) 3652 329 [E3] E,: E<13 keV, see '*T1 IT decay (2.11 min).
B(E3)(W.u.) varies from 0.005 for Ey=13 to 0.14 for
Ey=2.2.
757.51+x  (1127) 3925 100 36524+x  (9/27)  MI+E2  —0.59 14 0.160 /13  &: Other values: —0.14<6<—0.03 (1999Fu05), from e~y and
vy angular correlations.
1081.10+x  (13/27)  323.9 89.7 2 757.51+x (1127) MI+E2 0.6 +4-5 L,: Other: 37.3 (13Pb & decay (5.8 min)).
716.4 100.0 2 365.2+x  (9/27) E2 0.0126
1163.7+x 406.5 100 757.51+x (11/27) E,: 406.6y placed from 1900.2+x level in (HLxny) data.
1423.7+x 666.2% 100 757.51+x (11/27)
1493.4+x  (13/27)  412.0 11.75 11 1081.10+x (13/2") D+Q
735.9 100.00 1/ 757.51+x (1127) D
1128.4 3.06 4 365.2+x  (9/27) Q
1512.14x  (1527) 4312 73.49 5 1081.10+x (13/27) Ml L,: Other: 30.8 (1*Pb & decay (5.8 min)).
755.1 100.00 27 757.51+x (11/27) E2 0.0113
1833.24x  (17/27)  321.0 31312 1512.1+x (1527) D
752.2 100.00 77 1081.10+x (13/27) E2
1871.0+x 1113.5% 100 757.51+x (11/27)
1899.6+x  (1527)  406.2 100.0 5 1493.4+x  (13/27) Ml 0.180
818.6 6.09 1  1081.10+x (13/27) D
1928.4+x  (17/27) 4169  <34.59 1512.1+x  (1527) D
848.1 100.0 2 1081.10+x (13/27) Q
1960.0+4x  (1527)  466.9 100.00 8 1493.4+x (1327) Ml 0.125
878.9 9.922  1081.10+x (13/27) D
2008.1+x  (17/2%) 47.5 100.00 25 1960.0+x (1527) D
107.8 32593 1899.6+x (1527) D
495.2 30325 1512.1+x  (1527) El
2105.4+x  (19/2%) 97.0 100 2008.1+x (17/2*) D
2231.5+x  (21/2%) 1259 100 2105.4+x (1927) D
2303.8+x  (19/27)  470.0 62.057 1833.2+x (17/2°) D
791.0 100.00 7 1512.1+x (15/27) (E2)
2393.4+x  (232%)  161.8 100 2231.5+x  (21/2%)
2393.7+x  (19/27)  464.1 100020  19284+x (1727) D
881.0 14432 1512.1+x (1527) Q
2452.0+x  (23/2) 220.5 100 2231.5+x  (21/2*) D
2506.3+x  (21/27) 1125 240 1 2393.7+x (19/27)
202.5 10362 2303.8+x (19/27) D
672.5 100.0 1 1833.24x  (17/27) E2
2576.2+x  (21/27) 2724 24384  2303.8+x (19/27) D
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Adopted Levels, Gammas (continued)

y("93T1) (continued)

Ei(level) i B, L+ E; i Mult? | E;(level) i E, L+ E; i Mult.#
2576.2+x  (2127) 7424  100.0 1 1833.2+x (1727) Q 4227.4+x  (35/27) 2385  100.00 12 3988.9+x (33/27) Ml
2591.3+x  (2327)  85.0 2506.3+x (21/27) 460.1 713120 3767.3+x (3127) Q
287.5 2303.8+x (1927) (Q) 4262.5+x  (37/2) 6320 100 3630.5+x (33/2) Q
2672.5+x  (25/2)  220.5€  100.0 23 2452.0+x (232) D 4306.8+x  (35/27) 457.0  100.23 23  3849.8+x (33/27) MI
441.0 33594 2231.5+x (212°) (Q) 750.0 59.40 20 3556.8+x (3127) Q
2687.3+x  (25/27) 960 100 2591.3+x (23/2°) D 4307.64x  (35/2)  193.0¢ 100 4114.6+x (332) D
2710.2+x  (252%) 3167  100.00 9  2393.4+x (23/2*) D 43193+x  (37/2%) 161.8 100 4157.5+x (352%) D
478.5 32408  2231.5+x (212%) Q 433524x  (33/27) 369.0 100 3966.2+x (31/27) D
27983+x  (272)  111.0 100 2687.3+x (252°) D 4525.7+x  (39/2) 2064 100 4319.3+x (372*) D
2031.5+x  (272)  259.0€ 100 2672.5+x (25/2) D 4532.6+x  (37/2) 22504 100 4307.6+x (352) D
2956.3+x  (27/27) 269.0 100 2687.3+x (25/27) Ml 4553.4+x  (37/27) 3260 100 4227.4+x (352°) D
3026.9+x  (27/2%) 3167 35094  27102+x (252%) D 4587.24x  (35/27)  252.0 97.83  43352+x (332°) D
633.4  100.00 11 2393.4+x (23/2%) E2 621.0 10003  39662+x (312°) Q
3030.3+x  (29/2)  232.0° 100 2798.3+x (27/2) D 4646.4+x  (37/27)  339.6 68.17 15 4306.8+x (3527) Ml
3087.5+x  (29/2)  156.0¢ 100 2931.5+x (272) D 796.6  100.00 I8 3849.8+x (3327) (E2)
3164.3+x  (29/27) 208.0  100.02  2956.3+x (272°) D 4804.9+x  (41/2*) 2792 100.00 I5 4525.7+x (39/2%) Ml
477.0 49287  2687.3+x (2527) Q 485.6 1354 43193+x (372%) Q
3407.0+x  (29/2%) 380.1  100.00 12 3026.9+x (272%) MI 4890.4+x  (39/27) 3370  100.00 2/ 4553.4+x (37/27) D
696.8 88386  2710.2+x (252%) (E2) 663.0 50.69 14 4227.4+x (35/27) Q
3428.5+x  (31/2)  341.0¢ 100 3087.5+x (29/2) D 4956.2+x  (37/27) 369.0 100 4587.2+x (352°) D
34573+x  (27/27)  770.0  100.00 21 2687.3+x (2527) Ml 5039.5+x  (412)  777.0° 100 4262.5+x (372) Q
866.0 6233 16 2591.3+x (23/27) (E2) | 5124.4+x 392~ 4780  100.00 I8 4646.4+x (372°) D
3556.8+x  (31/27) 3925  100.00 12 31643+x (2927) Ml 817.6 54518 4306.8+x (3527) Q
600.5 21568  2956.3+x (27/27) 5125.04x  432F 3201 84.87 12 4804.9+x (41/2*) D
3616.3+x  (29/27) 159.0 711514 3457.3+x (272°) D 599.3  100.00 23 4525.7+x (39/2F) Q
929.0  100.00 23 2687.3+x (252°) Q 5264.2+x 412~ 37400 100 4890.4+x (39/2°) D
3630.5+x  (332)  543.0° 100 3087.5+x (29/2) Q 5312.2+x 392~ 3560 100 4956.2+x (37/2°) D
3747.1+x  (31/2%)  340.1 7006 3407.0+x (29/2F) Ml 5469.8+x 412~ 3454  100.0 17  S124.4+x 392° Ml
7202 100008  3026.9+x (272%) E2 823.4 76.9 23  4646.4+x (37/27) Q
3767.2+x  (29/27) 2104 658 11  3556.8+x (312°) D 5490.6+x 452  365.6  100.021  5125.0+x 432° D
8109  100.00 22 2956.3+x (27/27) Ml 685.7 25794  4804.9+x (4127) Q
37673+x  (3127) 151.0 100 3616.3+x (29/2°) D 5853.8+x  43/2~ 3840  100.03  5469.8+x 412- D
3849.8+x  (3327) 293.0  100.00 13 3556.8+x (31/2°) D 729.4f 21688  51244+x 392 Q
685.5 85.06 18 3164.3+x (29/27) E2 5888.6+x  47/2* 3980 100 5490.6+x 452 D
3966.2+x  (31/27) 199.0 100 3767.2+x (29/27) (M) | 62712+x 452~ 4174 10003  5853.8+x 432~ D
3988.9+x  (3327) 221.6 100 3767.3+x (31/27) Ml 801.4S  290.037  5469.8+x 41/2-
4008.0+4x  (33/2F) 2609  100.0 13 3747.1+x (312*) Ml 206+v  (212%) 108.0 3 98+v  (19/2%)
601.0  66.81 15 3407.0+x (292%) Q 206.6 3 v (17/2%)
4114.6+x  (33/2) 3675 443410 3747.1+x (31)2*) D 325+v (232%) 1189 3 2064V (21/2%)
707.7  100.00 22 3407.0+x (2922%) Q 22733 09810  98+v  (192%)
4157.5+x  (35/2%) 1495 100 4008.0+x (33/2*) D 454+v  (25/27) 12833 325+v  (232%)
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Adopted Levels, Gammas (continued)

y("93T1) (continued)

Ei(level) 7 E, L* E; i Mult.# Comments
454+v  (252%) 24733 0396 206+v (21/2%)
593+v  (27/2%) 13923 454+v (252%) (MDY  Mult.: a(exp)(139y+148y)=2.6 8 (1996B002); theory: a(K)(M1)=2.73.
26793 1139 23 325+v (2329
T4l+v (29/2%) 1482 3 593+v (27/2%)  (MD®  Mult.: a(exp)(139y+1487)=2.6 8 and a(exp)(148y+160y)=3.0 8 (1996B002); theory:
a(K)(M1)=2.29.
28773 0455 454+v (25/2%)
901+v  (31/2%) 160.13 741+v (29/2%)  (MD?  Mult.: a(exp)(148y+160y)=3.0 8 (1996B002); theory: a(K)(M1)=1.84.
30823 0.869 593+v (27/2%)
1069+v  (33/2%) 167.4 3 901+v (31/2%) (MD?  Mult.: a(exp)(167y+181y)=2.2 5 (1996B002): theory: a(K)(M1)=1.622.
32743 0535 T41+v (29/2%)
1249+v  (352%) 180.6 3 1069+v (33/2%) (MDY  Mult.: a(exp)(167y+181)=2.2 5 and a(exp)(181y+186y)=1.8 7 (1996B002); theory:
a(K)M1D)=1.31.
348.03  1.01 11 901+v (31/2%)
1435+v  (372%) 18583 1249+v (352%) (MD®  Mult.: a(exp)(181y+186y)=1.8 7 and a(exp)(186y+201y)=1.4 6 (1996B002); theory:
a(K)M1)=1.21.
36643  1.1523  1069+v (33/2%)
1636+v  (392%) 20143 1435+v (372%)  (MD?  Mult.: a(exp)(186y+201y)=1.4 6 (1996B002); theory: a(K)(M1)=0.965.
387.03 144 1249+v (35/2%)
1840+v  (412%) 20353 1636+v (39/2*)
40534 09319  1435+v (37/2%)
2062+v  (43/2%) 22153 1840+v (41/2*)
42543 12212 1636+v (39/2%)
2083+v  (45/2%) 4429 3 1840+v (41/2*)
2525+v  (47/2%) 46373 1.60% 16 2062+v (43/2%)
2763+v  (49/2%) 47973 07217  2283+v (45/2%)
3027+v  (5127)  501.13 2525+v (47/2%)
3279+v  (53/2%) 51613 L1117  2763+v (49/2%)
3564+v  (5527) 53753 13014  3027+v (51/2)
3830+v  (57/2%) 551.63 1.0014  3279+v (53/2%)
4137+v  (59/2%) 57343 1.0010  3564+v (552%)
4417+v  (61/2%) 58653 08417  3830+v (57/2%)
4746+v  (63/2%) 608.83 09610  4137+v (59/2%)
5037+v  (65/2%) 62033 08113  4417+v (61/2)
5390+v  (67/2%) 643.83 1.0922  4746+v (63/2%)
5691+v  (69/2%) 653.64 04211  5037+v (65/2%)
6069+v  (71/2%) 67874 07514  5390+v (67/2%)
6377+v  (73/2%) 686.14 04611  5691+v (69/2%)
6782+v  (75/2%) 71325 6069+v (71/2%)
7096+v  (77/2%) 71875 6377+v (73/2%)
7529+v  (79/2%) 74155 6782+v (75/2%)
7847+v  (81)2%) 75135 7096+v (77/2")
8311+v  (8327) 78195 7529+v (79/2*)
8630+v  (85/27) 78345 7847+v (81/2%)
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Adopted Levels, Gammas (continued)

y("93T1) (continued)

Ei(level)  J7 B, E; 7| Eilevel) i E, E; i E;(level) 7 E, E; i
187.9+y J+2 18793 y J 771204y J432 735010 6977.1+y J+30 | 271.5+u J2+42 27155 u P
418.6+y J+4 23073  187.9+y J+2 | 250.8+z J1+2  250.8 3 z Il 584.8+u  J2+4 31344 271.5+u 1242

691.4+y J+6 272.8 3 418.6+y J+4 542.8+z  J1+4 292.0 3 250.84z J142 938.94u  J246 354.1 3 584.84u J2+4
1005.7+y J+8 3143 3 691.4+y J+6 875.5+z J1+6 332.7 3 542.8+z J1+4 1332.24+u  J2+8 3933 4 938.9+u J2+6
1360.7+y J+10 355.03 1005.7+y J+8 1248.2+z  J1+8 372.7 3 875.5+z J1+6 1764.5+u  J2+10 4323 3 1332.2+u J2+48
1755.8+y J+12 39513 1360.7+y J+10 | 1660.1+z J1+10 41193 1248.24+z J1+8 2234.44u  J2+12 46993 1764.5+u J2+10
2190.3+y J+14 43453 1755.8+y J+12 | 2110.6+4z J1+12 45053 1660.1+z J1+10 | 2741.74+u J2+14 5073 3 2234.4+u J2+12
2663.4+y J+16  473.13 21903+y J+14 | 2598.7+z J1+14 488.1 3 2110.6+z J1+12 | 3285.44+u J2+16 54373 2741.7+u J2+14
3174.0+4y J+18 510.6 3 2663.4+y J+16 | 3123.9+z JI+16 52523 2598.7+z J1+14 | 3864.84u J2+18 57944 3285.4+u J2+16
3721.5+y J+20 54753 3174.0+y J+18 | 3685.6+z JI1+18 561.7 3 3123.94z J1+16 | 44793+u J2+20 61454 3864.8+u J2+18
4304.9+y J+22 58343 3721.5+y J+20 | 4282.5+z J1+20 5969 3 3685.6+z J1+18 | 5128.8+u J2+22 64954 4479.3+u J2+20
49233+y J+24 61843 4304.9+y J+22 | 49143+z J1+22 63183 4282.5+z J1+20 | 5813.0+u J2+24 68424 5128.84+u J2+22
5576.4+y J4+26  653.1 3 49233+y J+24 | 5580.74+z J14+24 6664 3 49143+z J1+22 | 6531.8+u J2+26 718.8 7 5813.0+u J2+24
6263.1+y J+28 686.74 5576.4+y J+26 | 6285.4+z J1+26 704.77  5580.7+z J1+24
6977.1+y J+30 71407 6263.1+y J+28 | 7033.4+z J14+28 748.0 10 6285.4+z J1+26

¥ From (HI,xny) for level scheme based on the 365.2+x level and from (HI,xny):SD in superdeformed bands.

¥ From (HI,xny). Relative photon branching from each level.

# From (HI,xny), unless otherwise noted.

@ Relative intensity within the SD band.

& From 19°Pb decay (5.8 min).

¢ From (HI,xny):SD.

b Member of a sequence.

¢ Member of a sequence.

4 Member of a sequence.

¢ 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.

I Placement of transition in the level scheme is uncertain.
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193 193
g1 Lyp-10 From ENSDF g1 Lyp-10
Adopted Levels, Gammas
Level Scheme
Intensities: Relative photon branching from each level
o
&
12426 N 6531.8+u
v
¥
12+24 S 5813.0+u
g
12422 < 5128.8+u
I
12420 © 4479.3+u
IR
J2+18 © 3864.8+u
IS
12+16 © 3285.4+u
O
N
J2+14 i 0 2741.7+u
P ¥
12+12 ¥ o, 2234.4+u
5
J2+10 L ¥ oo 1764.5+u
5
J2+8 i - ~ 1332.2+u
1246 v el 938.9+u
12+4 v : & - 584.8+u
1242 v 271.5+u
J2 u
11428 § 7033.4+2
11426 N 6285.4+2
s
11424 © 5580.7+2
%
>
11422 i < 4914.3+2
IR
11420 ° 4282.5+z
IR
J1+18 9 3685.6+z
o
J1+16 i ol 3123.9+z
L ¥
J1+14 ¥ . 2598.7+2
55
J1+12 i 2 2110.6+2
J1+10 I 1660.1+2
NN
J1+8 $ P 1248.2+7
1146 v s 875.5+z
o v i 542.8+2
1142 V& 250.8+z
J1 z
1432 l 5 T2 14y
1430 o 6977.1+y
&
J+28 © 6263.1+y
J+26 5576.4+y
=
J+24 © 4923.3+y
1422 l 5 4304.9+y
»
J+20 kel © 3721.5+y
S
J+18 9 3174.0+y
J+16 L 2663.4+y
120 00 21.6min8
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10



193 193
g1 Lljpp-11 From ENSDF g1 Lljjp-11
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
~
e
J+16 > 2663.4+y
9
I
J+14 > 2190.3+y
N
B
J+12 > 1755.8+y
5
J+10 i 1360.7+y
X
J+8 v 1005.7+y
&
J+6 RN 691.4+y
0
J+4 ¢ N 418.6+y
N
i+2 v ; A@y 187.9+§
(8527) > 8630+v
(8327) N 8311+v
Wl
R
(81/2%) © 7847+v
X
(7912+) < 7529+v
N &
a2t N 7096+v
—
skt S 6782+v
$ oL
(732%) ¢ 3 6377+v
N &
(71/2%) I 6069+v
e 9
el N
(692 & N 5691+v
o) e
(67/2%) SRS 5390+v
ST ©
SRS
(65/2%) ¢ < 5037+v
&
(63/2%) s s 47464y
§ S
(61/2%) RN 4417+v
o S
(592*) ORI 41374y
NN
(57/2%) © o 3830+v
(55/2%) e 3564+v
S
(5321) s S 3279+v
(51/24) S QQ—@ 3027+v
N N
(4912%) oA 2763+v
@12 ¥ o 25254y
(4s/2+) ¥ oro $ 2283+v
H-O— J =
(43/27) REVEEATS 2062+v
v SR
41/27) # Y ey IS N 1840+v
(39/2%) 1 s z\, b;og *\S’g\ N 1636+v
o Y. N N T
(3727) (155 5% R 1435+v
. — — - A A
(35/2™) R Sy 1249+v
(3312%) v [y LN 1069+v
312%) vy [ v 901+v
(29/2%) v 741+v
120 00 21.6min8
193
gi Lljjn
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81T1112_12 From ENSDF 81T]ll2_12

Adopted Levels, Gammas Legend

Level Scheme (continued)

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

<
g
oy N
S
312H S~ S 901+v
NN
QO
@912%) Y 28 T4l4y
NTX
K.
@12") e 8 593+v
" M
R
@524 vy 4544y
(23/2%) VN 325+v
‘e¢ %Q‘
@124 l v s 206+v
NS
1921) i ;9' Q 98+v
-%
172%) NS N
45/2~ ; 6271.2+x
|
|
|
I S &
! QA
! S o9
! F xS
472+ | it &‘97§~ 5888.6+x
432~ ! N 5853.8+x
| |
w ! NS
| | AR
| OQ &
I ! N O
I ! L E ¥
4512+ | I AN N 5490.6+x
412~ v } S — 5469.8+x
I S 9 Sa
I < S W2
39/2- | S ch"g; "?g § 5312.2+4x
4172~ ! RPN SN 5264.2+x
! TS e s S
43/2+ ! MRS SR 5125.0+x
39/2- v | S— 8-S 5124.4+x
(41/2) ! N e 8 S 5039.5+x
372°) | I E
3 S e O 4956.2+x
t F-Dh—o->——¢-
(39/27) v RO ST S 4890.4+x
@124 T IE¥ .
LS 4804.9+x
Ll OQ ¢
_ &S SR
(37127) RN 4646 4+x
(35/27) fy 4587.2+x
(3I2) 4553.4+x
(3912%) 4525.7+x
(3312°) 4335.24x
(3712%) 4319.3+x
(3527) 4306.8+x
(3712) 4262.5+x
(3527) 4207.4+x
(31/27) 3966.2+x
(33/27) 3849.8+x
120 00 21.6min8
193
gi Lljpp
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81T]112' From ENSDF 81Tl]12 13
Adopted Levels, Gammas
Level Scheme (continued)
Intensities: Relative photon branching from each level
(3712) 4532.6+x
(39/27) 4525.7+x
(33/27) 4335.2+4x
(37/27) 4319.3+x
(3512) 4307.6+x
(35/27) 4306.8+x
(3712) 4262.5+x
(35/27) 4227 4+x
(3512%) 4157.5+x
(3312) 4114.6+x
(33/2%) 4008.0+x
(33/27) 3988.9+x
(31/27) 3966.2+x
(33/27) 3849.8+x
(31/27) 3767.3+x
(29727) 3767.2+x
(3127) 3747.14x
(3312) 3630.5+x
92°) —  361634x
(31/27) ) §§ 3556.8+x
(27/27) 3457.3+x
(3172) 3428.5+x
(29727) 3407.0+x
o O
SN
o)
S
o
@92°) V 98 STe 3643
RN
N
91) VeSS s 3087.54x
(29/2) Y ES - 3030.3+x
(2727) o 3026.9+x
@7127) > 2956.3+x
2772) 2931.5+x
(2712) 2798.3+x
(25/2%) 2710.2+x
(25/27) 2687.3+x
(23/27) 2591.3+x
(23/21) 2393.4+x
124 00 21.6min8
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193 193
81T]ll2_14 From ENSDF 81T]ll2_14
Adopted Levels, Gammas Legend
Level Scheme (continued)
Intensities: Relative photon branching from each level
Coincidence
(2712) 2931.5+x
(27/2) 2798.3+x
(2512%) S 2710.24x
(2512°) & Sy 2687.3+x
2502) 2ol S 2672.5+x
(2312°) TN 25913+
- A= V=80 s .
21/27) b N 2576.2+x
v QL QXS
(21/27) TY S o9 s s 2506.3+x
(2312) [V oy o So 2452.04x
) L2 IS X 2393.74x
(2312) TS 2393.44x
ISP
(19227) SR 2303.8+x
2
@112 < S 2231.5+x
/\Q-Q é@’@\& S
92+ s AT & S 2105.4+x
NN QD'$ 3 N
. FEL D o 8
17/2%) » N % S \7O’7Q7$7° 2008.1+x 0.6 ns
a5/2°) YT EE oo, 1960.0+x
(17/2°) S0 1928.4+x
152~ —-
e e
172 1833.24x
©
S
&
(15/27) g 8 1512.14x
132°) A 1493 4+x
¢ 1423 74x
S
\(‘:')
® 1163.7+x
(13127) 1081.10+x
(1127) 757.514x
9727) 365.2+X 211 min 15
1/2(5) 0.0, 21.6min8
193
gi Lljpn
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1127

15

From ENSDF

193
a1 11

1127

15

Adopted Levels, Gammas

Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level

,,,,,, » ¥ Decay (Uncertain)

o
SRS
r\/\ X Q)’V N
NS $
(13/27) RIS & 1081.10+x
W\;\_&r&z@lg /) 757514x
O72) I : :,&;, /ﬂ 2.11 min 15
3/26) N T 3652
1/2(F) 3 0.0, 21.6min8
§i Tl 1)

15



193 193
81Tl”2—l6 From ENSDF 81T]ll2_16
Adopted Levels, Gammas
Band(B): Band 2 9/2(505)
4512~ 6271.2+x
]
| Band(D): Band 4
a7 |
432 o 5853 84x 4712+ 5888.6+x
{ h
i |
} 384 | 308
A2 b 4 b 5469.84x Band(C): Band 3 452" l 5490.6+x Band(E): Band 5
! |
} 345 72 | 5312.24x 366 a2 5264.24x
392 i 5124.4+x 56 4312+ ‘ 6865125.04x .
823 _
(3712°) 4956.2+x ‘
& l ., 320 39/27) ¥ 4890.4+x
l I @nnh g J‘, 4804.9+x |
(37/27) 818 4646.4+x l 337
(3527) 4587.2+ m -
\ | X @t weds2s7ex G720 | 4assidex
340 252 2 ‘
asi-) I T L B 433524x  (372) 4319.3+x T“
621 (35/27) 4227.4+x
‘ 797 ‘ (3521) 182 4157.54x \
457 g + 150 238
312 l o662ex 332D T 4008.0+x  (3327) 160 3988.94x
(33/27) 750 3849.8+x ! 261 22
| @) P’ wmeraes @2y | s BV2) Ty 376734
1
293 o @927) 151 36163
(31/27) 3556.8+x 3L0 y 024X
27/27) 159
686 @92%) i 3407.04x ( ) ¥ 3457.3+x
392 720 ‘
(29127) 0 3164.3+x 380
_ 208 (27/2%) i 6973026.9+x
(27/27) v 2956.3+x ‘
‘ 4 317
Band(A): Band 1 269
(25/27) 2687.3+x (25/27) o3 i 2710.2+x
(21727) 2576.24x 23127) 96 2591.3+x ‘
‘ 317
N @32 | | 4732393.44x
a9 v 2303.8+x 162
(21/2) 82 | 2231.54x
T
742 a92%) 126 2105.44x
470 a7 97 2008.1+x
727) ™ l 1833.2+x
321
as2) , 4 | 151214x
‘ 752
431
(13/27) 755 i 1081.10+x
324
a2-) | 757.51+x
‘ 716
392
927) i 365.2+x
193
gi Llj1n
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]12_l

7

From ENSDF

193
a1 11

]12_l

7

Band(F): SD-1 band

a=+1/2
(85/21) 8630+v

7.
®12H 8 78474y
@124) 7' 7096+v
a325) " 63774y
(69/2) 688 56914y
(6521) 634 50374+v
(61/27) 620 44174y
GI27) 556 3830+v
(53/2 3279+v
@2y 52 /2763wy

2283+v

(45/21) 516
2

Adopted Levels, Gammas (continued)

Band(f): SD-2 band

Band(G): SD-3 band

J+32 771214y

Band(H): SD-4 band

J1+28 7033.4+z

J1426 (® 6285.4+2

J1+24 7][5 5580.7+z

J1422 €86 4914342

J1420 632 4282547

J1+18 597 3685.6+z

J1+16 562 3123.9+z
J1+14+525 2598.7+z
J1+1 110.6+z
JT0_*%® (660.1+2
J1+8\_40 248242
J1+6\_412 /875.5+z
J1+4 g;; 542.8+z
N L
J1+2 o3 250.8+z

I 251 z

x
J+30 735 697714y

J+28 714 6263.1+y

687
J+26 %87 5576.4+y

J+24 653 4923.3+y
J+22 618 4304.9+y
J+20 I 721.5+y
J+18 174.0+y

J+16\ 548 2663.4+y
190.3+y

J+14\ s11

a=-1/2 J+2 273 /187.9+y
J y
(83/21) 8311+v
@925 " 15294y
a52) 8 g1824v
712%) 13 6069+v
(672%) 679 5390+v
(6312%) 644 47464y
-’y OFEFTY
(5927) 690 4137+v
(35127) 573 3564+v
51/2
( 38 3027+v
@mn 2525+v
@372Y) 501 [2062+v
(39/2%) 464
193
81T1112
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]8913T]112'18 From ENSDF ]8913T]112'18

Adopted Levels, Gammas (continued)

Band(I): SD-5 band

J2+26 6531.8+u

J2+24 5813.0+u

]
|

J2+22 5128.8+u

|
|

=
0
=]

4479.3+u

i
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¥
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=
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G
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w
N
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3285.4+u

o
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¥
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v
B
S

2741.7+u

o
)
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3
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i
N
+

o
9

B
be]
=]

1764.5+u

o
)
¥

=
>

S
15
¥

1332.2+u

G
S
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*®*

w
&
DY

938.9+u

G
Y
+

(=)

G
N
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N
w
n
-

584.8+u
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w
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