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1228n('Pdny)  1994Mel2

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Balraj Singh and Jun Chen  NDS 185, 2 (2022) 23-Aug-2022

1994Mel2 (also 1990MeZU,1991Me04): two measurements were performed. In the first one of gamma spectroscopy, E=150 MeV
beam was produced from the Strasbourg MP Tandem accelerator and target was isotopically enriched '22Sn on a lead backing. y
rays were detected with the Chateau de Cristal multi-detector array consisting of 12 Compton-suppressed Ge detectors surrounding
a 38-BaF, sum-energy and multiplicity filter. Measured Ey, Iy, yy-coin, yy(6) (DCO at 90° and 33°). In the second
measurement of electron spectroscopy, E=140 and 150 beams were from the MP Tandem in Orsay. Targets were 1 mg/cm
v rays were detected with a Ge detector and an array of 8 BaF, crystals and conversion electrons were detected with a cooled
Si(Li) detector. Measured Ey, Iy, E(ce), I(ce), ce-y-coin, ce(t). Deduced levels, J”, Ty, configurations, band structures,
conversion coefficients, y-ray multipolarities, mixing ratios. Comparison with theoretical calculations. The author also mention a
measurement of electron spectroscopy using 3*Ba('*F4ny) at E=90 MeV but no data are given. The 61/2* isomer at 9955 and
four levels above the isomer were studied by 1991Me04 in (31P,4ny). Level scheme interpretation (1994Mel2) in terms of
deformed independent particle model.

Other:
1990CoZW: '21Sb(?8Si,f) E=344 MeV: (fragment)(particle) coin.

2 IZZSH

149Th Levels

E(level)T ik T2 Comments

3575@ 8 11/27 417 min 5 %e+%B+=99.978 4; %a=0.022 4
Energy, J”, T} and decay modes from the Adopted Levels.
Additional information 1.

82239 3 1572-
1129.0% 4 15/2*
138239 4 192-
167289 5 232~
1813.6 5 212"
1868.0% 5 192+
230319 5 2772~
23502&% 5 23p2¢
2518.7% 5 27/2* 2.4 ns 2 Ty/2: from the Adopted Levels.
2812.8% 6 2902+
3141.8% 6 312+
35269% 6 332+

3603.19 12 312~

4061.6 7

4107.1 7 (31/2%)

4208.4% 6 33/2*

446324 6 352+

4673.9% 6 372+

4923.39 6 39/2* Other possible configuration= 7rh21 /2®7rd§/1 ®vi7p®vhgy (1994Mel2).
5148.14 6 41/2* Other possible configuration= 7rh£1 /2®7ng/2®vf7/2®vh9/2 (1994Mel2).
525796 39/2- cOnﬁgurationznhl1/2)3®nd;/22®vf7/2 (1994Mel2).

5618.8°2 7 412~

s7124b 6 43p2-

5735.17 45/2*

5966.1 7 (43/2%) Configuration=rh}, ,®rg; L @vf7p@vhyy (1994Mel2).

6025.2€ 7 43/2-

611220 7 4572~

Continued on next page (footnotes at end of table)
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149
65 Tb84_2

From ENSDF

128n(3'P4ny)  1994Mel2 (continued)

14997 Levels (continued)

E(level)T ik T Comments
62209 7 45/2~

6400.7€ 7 47/2°

6788.5 7 47/2* Configuration= 7rhl 1/2®7rd 2®vf7/2®v113/2 (1994Mel2).
6874.3 7 47/2%

7112.8 7 (49/2)* Configuration= 7rhl 1 /2®7rd 2®vh9/2®v113/2 (1994Mel2).
7194.2 7 49/2

7740.9 8 51/2

7976.5% 7 (51/2%)

8048.5 10 (51/2%)

8247.4% 7 530+

8281.1 8 53/2

8733.7% 8 552

8922.1 8 (53/2%)

91972 9 59/2(+)

9227.67 8

9482.67 8

9771.7 8 57/2* Configuration= 7rh ®er ®vhgp®viz (1994Mel2).
9955.8 8 61/2* 40ns2 Typ: from ce(K)(t) (1991fv1e04 1994Me12).

Configuration= 7rh11 /2®7rd5 /2®Vf n® vhop®vi 13/2®vd3 i (1994Mel2).

10184.22 13
11000.7 9 65/2* Configuration= 7rhl 1 /2®7rd 2®Vf7/2® vh9/2®v113/2®vd3/2 (1994Mel2).
11177.22 17
1120479 9 672~
1215249 10 7120
1311824 10 75120

 From a least-squares fit to y-ray energies, assuming AEy=1 keV for Ey values quoted as near to keV and 0.3 keV otherwise.
¥ As proposed by 1994Mel2 based on measured yy(6)(DCO), ce data, and known assignments of low-lying states. The
assignments are the same in the Adopted Levels, except that several are placed in parentheses, where strong arguments seem

lacking.
# Configuration= 7rhl 1 /2®7rd5 i
@ Band(A): Band based on 11/27
& Band(B): Band based on 15/2%.
4 Band(C): Band based on 33/27.
b Band(D): Band based on 41/2~.

¢ Band(E): Band based on 43/27.

4 Band(F): Band based 67/2~, multi- -gp band. Configuration= nht3

. Configuration=rh;,®v.f.

Configuration=rh?

®vi7,®vii3, multiplet (1 994Me 12).

2, (1994Mel2).

Configuration=rhy 1, ®v f7/2®v1 1 3/2 (1994Mel2).
Configuration= 7th? 1 ®7rd5 n @vi2 0 (1994Mel2).

®nds )\ @vErp®viryy (1994Mel2).
®7rg7/2®"f7/2®1/113/2 (1994Mel2).

Configuration=rh? 12

112

®nd; 2®Vf7/2®vh9/2® vit 2®Vd (1994Mel2).

11/2 13/ 3/2
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128n('Pdny)  1994Mel2 (continued)

7( 149 Tb)

y-ray assignments in the level scheme are from yy-coin data of 1994Mel2 built on previous work of 1991Lal7 and 1979Si19. Above 5148 level, all levels are

from 1994Mel2.
For DCO measurements, the gating transition is generally AJ=2, E2, in which case DCO~1 suggests AJ=2, quadrupole and for AJ=0, dipole; DCO>1 suggests

AJ=1, dipole or dipole+quadrupole.

E,f LT Eleve)  J7 E; i Mult.# 5@ o& Comments
93.6 205 57124 4320 56188 412~ Ml 2.66 4 a(L)exp=0.38 14; DCO=1.8 5
«(K)=2.239 31; a(L)=0.327 5; «(M)=0.07138 99
1407 155 18136 2120 16728 2320  E2(+Ml) >1 078120  a(K)exp=0.46 12; DCO=1.9 6
(K)=0.51 6; a(L)=0.21 4; a(M)=0.049 9
1462 225 61122 452 5966.1 (432*) (El) 0.1082 15 a(K)=0.0912 13; a(L)=0.01338 19; (M)=0.00291 4
a(K)exp=0.14 4; DCO=1.6 3
1685 111 25187 272% 23502 232t E2 04096  a(K)=0.262 4; a(L)=0.1136 16; a(M)=0.0266 4
a(K)exp=0.31 5; DCO=1.1 2
180.0 817 6400.7 4727 62209 452  MI+E2 13 +18-6 036028  a(K)exp=0.27 4; DCO=1.3 2
(K)=0.27 4; «(L)=0.073 11; a(M)=0.0168 27
1841 252 9955.8  612* 97717 572t  E2 03034  a(K)exp=0.20 2; DCO=1.0 /
@(K)=0.2009 28; a(1.)=0.0786 11; «(M)=0.01832 26
1959 365 62209 4527 60252 432~  MI+E2  09+11-6 029231  a(K)exp=0.23 4 DCO=2.2 6
(K)=0.23 4; (1)=0.049 8; «(M)=0.0112 20
2040 211 112047 672~ 11000.7 652*  El 0.0446 6 a(K)exp=0.035 7; DCO=1.7 3
®(K)=0.0377 5; a(L)=0.00540 8; a(M)=0.001174 16
2011 222 46739 372F 44632 352F  E2(+Ml) >12 0207 16 a(K)exp=0.14 3; DCO=1.4 2
®(K)=0.153 19; a(L)=0.0425 26; a(M)=0.0098 7
2158 493 25187 272¢ 23031 272~  El 003855  a(K)exp=0.025 8 DCO=1.1 I

a(K)=0.0326 5; a(L)=0.00465 7; «(M)=0.001010 14
AJ=0 transition.

225.0 352 5148.1 41/2* 4923.3 392t MI1+E2 1.13 0.187 11 a(K)exp=0.15 1; DCO=1.5 1

a(K)=0.147 13; a(L)=0.0316 13; a(M)=0.00714 35
238.6 51 7112.8 (49/2)* 6874.3 47/2* Ml 0.1925 27 a(L)exp=0.044 20; DCO=2.0 5

a(K)=0.1627 23; a(L)=0.02334 33; a(M)=0.00509 7
249.6 48 2 4923.3 39/2* 4673.9 372% MI1+E2 1.6 +10-5 0.128 10 a(K)=0.099 11; a(L)=0.0226 6; a(M)=0.00513 17

a(K)exp=0.10 /; DCO=14 1
254 11.0 15 5966.1 (43/2%) 5712.4  43/2~ D 0.0252 DCO=1.42

Mult.: AJ=0 transition. Mult=(E1) in 1994Mel2.
255.04 1.55 9482.6? 9227.6? a(K)exp=0.075 14

Mult.: e(K)exp is for 255.0+255.2 doublet. 1994Mel2 conclude
that DCO is is consistent with dominant dipole for stronger
(255.2) line, while the total conversion coeflicient is that for
an E2 transition, but according to the level scheme it is
consistent with M1+E2 for the 255.2y and E1 for the 255.0y.
255.2 192 44632  35)2* 4208.4 33/2* (M1+E2) 0.13229  DCO=1.6 2
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128n(*'P4ny)

1994Mel2 (continued)

y("*Tb) (continued)

E, LT Eievel i E; i Mult.# 5@ % Comments
Mult.: D+Q from DCO, M1(+E2) in 1994Mel2. Intensity balance
at 4463 level favors M1+E2.
288.0 132 6400.7 47/2 6112.2 45/2~ MI+E2 1.1 +10-5 0.091 13 a(K)=0.073 13; a(L)=0.01381 22; a(M)=0.00309 5
a(K)exp=0.074 12; DCO=1.5 2
289.04 155 9771.7 57/2% 9482.6?
290.5 832 1672.8 23/2~ 1382.3 19/2~ E2 0.0689 10 a(K)exp=0.065 10, DCO=1.1 2
a(K)=0.0518 7; a(L)=0.01323 19; a(M)=0.00303 4
294.2 532 2812.8 29/2* 2518.7 27/2* MI+E2 092 0.090 5 a(K)exp=0.075 5; DCO=1.5 2
a(K)=0.074 5; a(L)=0.01295 19; a(M)=0.00288 4
306.7 13 1 1129.0 15/2* 822.3 152~ El 0.01567 22 a(K)exp=0.013 3; DCO=1.3 2
a(K)=0.01330 79; a(L)=0.001858 26; a(M)=0.000403 6
AJ=0 transition.
324.1 21.015 71128 (49/2)* 67885 472 Ml 0.0846 12 a(K)exp=0.082 10; DCO=1.6 2
a(K)=0.0716 10; a(L)=0.01019 714; a(M)=0.002221 31
329.0 57 3 3141.8 31/2* 2812.8 29/2F MI+E2 145 0.059 7 a(K)exp=0.048 5; DCO=1.4 1
a(K)=0.047 7; a(L)=0.00891 31; a(M)=0.00200 5
356.2 41 4463.2 35/2* 4107.1  (312Y) Q DCO=0.8 2
377.0 122 6112.2 45/2~ 5735.1 45/2* El 0.00947 13 a(K)exp<0.01; DCO=1.8 2
a(K)=0.00805 11; a(L)=0.001112 16; a(M)=0.0002412 34
AJ=0 transition.
385.1 412 3526.9 33/2* 3141.8 31/2F Ml 0.0538 8 a(K)exp=0.052 7; DCO=1.7 1
a(K)=0.0455 6; a(L)=0.00644 9; «(M)=0.001404 20
399.6 16 1 6112.2 45/2~ 57124  43/2~ Ml 0.0488 7 a(K)exp=0.050 8; DCO=1.4 2
a(K)=0.0414 6; a(L)=0.00585 8; a(M)=0.001274 18
431.4 41 1813.6 21/2~ 1382.3 19/2~
454.3 8510 57124 43/2~ 5257.9 39/2~ Q DCO=1.0 1
460.0 13 1 4923.3 39/2* 4463.2 35/2% E2 0.01815 25  a(K)exp=0.014 4; DCO=0.9 [
a(K)=0.01457 20; a(L)=0.00279 4; a(M)=0.000625 9
463.5 81 9197.2 59/2(0) 87337 55209 E2 0.01778 25  a(K)=0.01429 20; a(L)=0.00272 4; a(M)=0.000611 9
a(K)exp=0.012 3; DCO=1.2 2
465.4 81 4673.9 37/2* 4208.4 33/2% E2 0.01759 25  a(K)exp=0.013 3; DCO=1.1 2
a(K)=0.01414 20; a(L)=0.00269 4; a(M)=0.000603 8
474.2 121 5148.1 41/2* 4673.9 37)2% Q DCO=1.1 1.
482.2 16 1 2350.2 23/2% 1868.0 19/2* E2 0.01600 22 @(K)exp=0.015 3; DCO=1.0 /
a(K)=0.01291 18; a(L)=0.002413 34; a(M)=0.000540 8
486.0 141 6220.9 45/2~ 5735.1 45/2F El 0.00525 7 a(K)exp=0.005 2; DCO=1.6 2
a(K)=0.00447 6; a(L)=0.000609 9; a(M)=0.0001320 18
AJ=0 transition.
509.5 21.0 15 2812.8 29/2* 2303.1 27/2~ El 0.00472 7 a(K)=0.00402 6; a(L)=0.000547 8; a(M)=0.0001184 17
a(K)exp<0.005; DCO=1.5 2
534.8 2710 4061.6 3526.9 33/2*
536.7 41 2350.2 23/2% 1813.6 21/2~ D DCO=2.27
540.1 91 8281.1 53/2 7740.9 51/2 D DCO=197
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1226n(lP4ny)  1994Mel2 (continued)

y(1*9Tb) (continued)

E, Lt Ei(level) i E; " Mult.# 5@ % Comments
546.7 10 1 77409 512 71942 49/2 MI+E2 1.3 +10-5  0.0154 25 a(K)exp=0.013 2; DCO=1.4 3

a(K)=0.0128 22; a(L)=0.00201 22; a(M)=0.00044 5
560.0 872 13823 19/2- 8223 152- E2 0.01087 15 a(K)exp=0.0094 8; DCO=1.0 I

a(K)=0.00888 12; a(L)=0.001553 22; a(M)=0.000346 5
S64.1 222 57124 432~ 5148.1 412  El 0.00377 5 a(K)exp=0.0037 10; DCO=1.5 2

@(K)=0.00322 5; a(L)=0.000435 6; a(M)=9.42x1075 13
5676 91 6788.5 472t 62209 452  El 0.00372 5 a(K)exp=0.004 I; DCO=1.5 3

a(K)=0.00317 4; a(L)=0.000429 6; a(M)=9.29x10~5 13
583.8 61 52579 3922~ 46739 372° D DCO=1.8 5

AJ=0 transition.
5869 25015 57351 452  5148.1 412  E2 0.00967 14 a(K)exp=0.0095 12; DCO=1.1 I

a(K)=0.00793 11; a(L)=0.001360 19; a(M)=0.000302 4
6232 91 3141.8 312 25187 272t  E2 0.00835 12 a(K)exp=0.005 2; DCO=1.0 3

a(K)=0.00687 10; a(L)=0.001153 16; a(M)=0.000256 4
6302 812 2303.1 272~ 1672.8 23/~ E2 0.00813 11 a(K)exp=0.0064 7; DCO=1.0 1

a(K)=0.00670 9; a(L)=0.001118 16; a(M)=0.0002478 35
6763 20 1 6788.5 472+ 61122 452~  El 0.00257 4 a(K)exp=0.0025 6; DCO=1.5 3

a(K)=0.002194 31; a(L)=0.000294 4; a(M)=6.36x1075 9
681.8 41 42084 332F 35269 332F Ml 0.01256 18 a(K)=0.01067 15; a(L)=0.001481 27; a(M)=0.000322 5

a(K)exp=0.011 3; DCO=1.2 5

AJ=0 transition.
695.6 161 5618.8 412~ 49233 392+  El 2.42x107% 3 a(K)exp=0.0036 15; DCO=1.5 2

a(K)=0.002070 29; a(L)=0.000277 4; a(M)=5.99x1075 §
712.1 8 1 71128 (49/2)* 64007 472~  El 231x1073 3 a(K)exp=0.0036 15; DCO=1.3 2

@(K)=0.001974 28; a(L)=0.000264 4; a(M)=5.70x10~> 8
714 41 35269 332t 28128 292*
7389 161 1868.0  19/2* 11290 152*  E2 0.00560 8 a(K)exp=0.0042 7; DCO=1.3 3

a(K)=0.00465 7; a(L)=0.000737 10; «(M)=0.0001624 23
7572 91 8733.7 552 79765 (51/2%) E2 0.00529 7 a(K)exp=0.0044 11; DCO=1.1 2

a(K)=0.00441 6; a(L)=0.000693 10; a(M)=0.0001526 21
7622 5510 68743  472F 61122 45/2°
786.5 100 8223 1572 3575 112~ E2 0.00486 7 a(K)exp=0.0042 8; DCO=1.0

@(K)=0.00405 6; a(L)=0.000630 9; a(M)=0.0001387 19
7935 61 71942 492 6400.7 472~ D DCO=1.4 3
818.1 41 5966.1  (43/2%) 5148.1 412 D DCO=1.5 3
849.7 15510 97717  57/2%  8922.1 (53/2%) E2 0.00410 6 a(K)exp=0.0030 6; DCO=0.9 2

@(K)=0.00343 5; a(L)=0.000522 7; a(M)=0.0001147 16
873 6.510 8922.1  (53/2%) 8048.5 (51)2*) MI(+E2) <06 0.0064 4 a(K)exp=0.006 2

a(K)=0.00548 35; a(L)=0.00076 4; a(M)=0.000165 9
M1 in 1994Mel?2.
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1226n(lP4ny)  1994Mel2 (continued)

y(1*9Tb) (continued)

E, Lt E;(level) 7 E; i Mult.* % Comments
877.3 71 6025.2 43/2~ 5148.1 41/2* D DCO=1.53
935 255 8048.5 (51/2%) 7112.8  (49/2)*
945.84 71 8922.1 (53/2%) 7976.5 (512*) D DCO=1.42
See also comment for 947.7y.
9464 205 9227.6? 8281.1 53/2 Mult.: see comment for 947.7y.
947.7 16 1 12152.4 7120 112047 67)2° Q DCO=0.8 2; a(K)exp=0.005 1
a(K)exp for 945.8y+946y+947.7y. If 947.7y is E2 (AJ=2 suggested by
DCO), then the other two may be AJ=1, M1.
965.8 111 131182 7520 121524 7120 Q DCO=0.9 2
DCO for 965.8y+966y.
966 31 4107.1 (31/2%) 3141.8 31/2% DCO=0.9 2
DCO probably for 965.8+966 doublet.
Mult.: Q given by 1994Mel2 inconsistent with level scheme.
AJ=(0) transition.
987+ 10184.2? 91972 59/2(9)
993%a 11177.2?2 10184.2?
1044.9 311 11000.7 65/2%F 9955.8 61/2F E2 0.00264 4 a(K)exp=0.0026 4; DCO=0.86 15
@(K)=0.002229 31; a(L)=0.000324 5; «(M)=7.08x107> 10
1066.8 31 4208.4 33/2* 3141.8 312°F
1134.5 30 17 8247.4 532 7112.8 (49/2)t E2 2.24x1073 3 a(K)exp=0.0024 4; DCO=0.86 12
@(K)=0.001889 26; (L)=0.000271 4; a(M)=5.90x107> 8
1146.6 38 1 4673.9 37/2* 3526.9 33)2% E2 2.19%x1073 3 &(K)exp=0.0019 2; DCO=0.8 /
@(K)=0.001850 26; a(L)=0.000264 4; a(M)=5.77x107> 8
1188.2 81 7976.5 (51/2%) 6788.5 47/2F Q) DCO=1.3 4
Mult=Q in 1994Mel2.
1197 417 5257.9 39/2~ 4061.6
1300 6.0 15 3603.1 31/2~ 2303.1 27/2~
1321.3 17 1 4463.2 35/2* 3141.8 31/2% (E2) 1.67x1073 2 a(K)exp<0.002; DCO=0.8 I
@(K)=0.001401 20; (L)=0.0001960 27; a(M)=4.26x107> 6
E2 in 1994Mel?2.
1395.6 16 1 4208.4 33/2* 2812.8 29/2* (E2) 1.53x1073 2 a(K)exp<0.002; DCO=0.96 14
®(K)=0.001261 18; a(L)=0.0001751 25; a(M)=3.81x107> 5
E2 in 1994Mel2.
1524.1 131 9771.7 57/2* 8247.4 53/2F E2 1.34x1073 2 @(K)exp=0.0012 2; DCO=0.9 /

" From 1994Mel?2.
¥ From the scheme in Fig.5 of 1994Mel2, not listed in Table 1.

# From yy(0)(DCO) and ce data in 1994Mel2, given under comments.

a@(K)=0.001067 15; a(L)=0.0001466 21; a(M)=3.18x107> 4
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1994Me12,B

@ From 1994Mel2. The uncertainties and some of the & values have been deduced by the evaluators from a(K)exp values of 1994Mel2.
& Total theoretical internal conversion coefficients, calculated using the Brlcc code (2008Ki07) with Frozen orbital approximation based on y-ray energies,

1228n('Pdny)  1994Mel2 (continued)

y(1*9Tb) (continued)

assigned multipolarities, and mixing ratios, unless otherwise specified.

¢ Placement of transition in the level scheme is uncertain.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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1228n(*' P4ny)

1994Mel2

Level Scheme

Intensities: Relative I,

Legend
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1228n('Pdny)  1994Mel2
Legend
Level Scheme (continued)
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Band(A): Band based on

1228n(1Pdny)  1994Mel2

Band(E): Band based on

43/2~
Band(D): Band based on
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12 Band(B): Band based on 15/2"
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Band(F): Band based 67/2,
multi-qp band
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