176 f Luy,-1 From ENSDF - Evaluated November 2017 176 f Lug,-1

121gh(*8Ca,5ny)  2007Br09

History
Type Author Citation Literature Cutoff Date

Full Evaluation ~ Balraj Singh and Jun Chen” NDS 147, 1 (2018) 30-Nov-2017

E=215 MeV. Measured Ey, Iy, yy, yy(6)(DCO) using Gammasphere detector array consisting of 101 Ge detectors.
Eight known triaxial SD band structures were confirmed in this independent study.
Search for wobbling mode of excitation produced negative result.

1641 4 Levels

E(level) J" Comments
0+x@ 7 Additional information 1.
9.0+xF 8 7t

24.6+xT 7 8t
24.9+x% 10 8*
45.0+x" 11 8"
127.04x@ 3 9"

1287+x¥ 7 oF
184.94x%4 10 9%

199.5+x" 4 10™
269.3+xT 7 10*
292.6+x@ 4 11-
296.8+x% 10 10*
4378+x¥ 7 11t

458.0+x* 5 12-
54274x% 10 11*

6202+x©@ 5 13-
647.9+x7 7 12%
698.4+x% 10 12+
857.14x" 5 14-

873.04xf 6 13+
1013.84+x% 10 13*

1083.5+x@ 5 15~
1139.8+xT 6 14*
12043+x% 9 14*
1368.1+x" 5 16™
14073+x¥ 6 15*

15727+xP 6 14+
1573.84x% 10 15*

16525+x@ 5 17°
17145+xt 6 16*
1789.7+x% 9 16*
1847.9+x 5 15*
19653+x" 5 18~

2013.14xF 7 17t
20353+x¢ 6 13*

2048.4+xP 5 16*
2161.74x6 6 14-
21933+x% 11 17+

Continued on next page (footnotes at end of table)
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164 164
71 Llgy-2 From ENSDF g2

121gh(*8Ca,5ny)  2007Br09 (continued)

1641 u Levels (continued)

E(level) J"

22329+xb 6 17*
2297.0+x@ 6 19~

2339.0+xT 7 18*
2389.14+x¢ 6 15%

2422.9+x% 9 18*

2439.1+xP 6 18*
2535.14x6 5 16”

2622.1+x" 6 20™

2646.4+xF 7 19*
2812.4+x¢ 6 17+
28453+x% 11 19*
2971.64+x6 6 18"
30722+x% 9 20*
3153.94x4 7 18+
3171.44x 8 (18%)
3183.7+x 8 (18%)
3296.4+x¢ 7 19*
3468.3+x 6 20~
3719.5+x4 7 20*
3842.94x¢ 7 21*
4025.94xC 7 22
4319.4+x4 8 2%
4449.0+x¢ 7 23*
4642.64xC 7 24~
4967.1+x4 8 24*
5113.44x¢ 8 25+
5317.44+x6 8 26~

5671.9+x4 9 26*
5834.14x6 8 27*
6050.24x¢ 8 28"
6436.3+x4 9 28*
6610.84x¢ 8 29+
6840.0+x€ 9 30~
7259.6+x% 10 30*
7442.44x€ 9 31%
7687.44+x6 9 32-

8141.2+x4 10 32+
8328.2+x¢ 9 33*
8592.84xC 10 34~
9078.4+x4 11 34*
9268.4+x¢ 10 35*
9556.8+xC 10 36~
10069.5+x4 11 36*
10263.4+x¢ 10 37+
10580.54x¢ 11 38~
1111.7+x4 12 38+
11313.6+x¢ 11 39*
11663.7+xC 11 40~

Continued on next page (footnotes at end of table)
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164 164
71 Llgy-3 From ENSDF 4 uy,-3

121gh(*8Ca,5ny)  2007Br09 (continued)

1641 u Levels (continued)

E(level) J" Comments

122002+x9 12 40%
12418.04x¢ 11 41*

12794.7+xf 14 42-
12798.9+x¢ 11 42~
12825.5+x 13 42~ E(level): linked to triaxial SD-1 band.

13332.3+x9 12 42+
13577.94x¢ 12 43%

13945.6+x/ 15 (447)
14018.24xC 14 (447)

14504.3+x4 16 44+
14788.94x¢ 12 45*

15153.6+xf 18 (467)
15274.24xC 17 (467)

15713.3+x9 19 46+
16065.94x7€ 16 (47)

16417.6+xf 21 (487)
16585.2+xC 20 (487)

16921.3+x4 22 48+
17381.94x2¢ 19 (49%)

17735.6+xf 23 (507)
17957.3+x€ 22 (507)

18169.3+x24 24 50*
19111.6+x2 25 (527)

i Band(A): ng7/,®vii3/,a=0.

¥ Band(a): mg7,®vii3p.a=1.

# Band(B): mhy1p®vi3/2,a=0.

@ Band(b): nthy1p®vij3n.a=1.

& Band(C): Normal-deformed band,a=0.

¢ Band(c): Normal-deformed band,a=1.

b Band(D): Normal-deformed band.

¢ Band(E): Triaxial SD-1 band. Configuration=ri3/,®vhg,.
d Band(F): Triaxial SD-2 band.

¢ Band(G): Triaxial SD-3 band. Configuration=ri|3/,®vi|3/.
/ Band(H): Triaxial SD band. This band decays into triaxial SD-1 band.

’)’(164LU)
E,f  Ei(level) I Br T E,"  Eievel) L E; i
726 199.5+x 10~ 127.04x 9~ | 140.8 269.3+x 10* 128.7+x 9*
82 127.04x 9~  450+x 8 | 1556 698.4+x 12* 542.7+x 11F

93.1 292.6+x 117 199.5+x 10~ | 160.1 184.9+x 9* 249+x 8*
104.0 128.7+x 9F 24.6+x 8* 162.2  620.2+x 137 458.0+x 12~
111.9  296.8+x 10* 184.9+x 9* 1653  458.0+x 127 292.6+x 11~
119.7  128.7+x 9F 9.0+x 7F 165.5 292.6+x 117 127.0+x 9~
127.0  127.0+x 9~ 0+x 77 168.7 437.8+x 117 269.3+x 10*

Continued on next page (footnotes at end of table)
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164
71 LUgs-4

From ENSDF

164
71 LUgy-4

E,

184.5
190.5
200.5
206.2
210.1
225.1
226.3
236.9
244.8
245.7
258.8
266.8
267.5
271.9
284.6
284.7
298.6
307.2
307.4
308.8
312.8
315.3
325.2
325.9
327.4
331.7
353.7
357.8
373.4
378.7
385.0
390.7
399.1
401.6
423.4
435.2
436.5
463.4
471

471.2
475.7
484.1
491.9
496.6
505.9
511.1
517

534.3
536

546.6
548

557.5
559

560.0

565.6
568.7

E;(level)

2232.9+x
1204.3+x
2048.4+x
2439.1+x

647.9+x

873.0+x
1083.5+x

857.1+x

269.3+x

542.7+x

458.0+x
1139.8+x
1407 .3+x

296.8+x
1368.1+x
1652.5+x
2013.1+x
1714.5+x
2646.4+x

437 8+x
1965.3+x
1013.8+x
2622.1+x
2339.0+x

620.2+x
2297.0+x
2389.1+x

542.7+x
2535.1+x

647.9+x
2232.9+x
2439.1+x

857.1+x

698.4+x
2812.4+x

873.0+x
2971.6+x
1083.5+x
5113.4+x
1013.8+x
2048.4+x
3296.4+x
1139.8+x
3468.3+x
1204.3+x
1368.1+x
5834.1+x
1407 .3+x
3719.5+x
3842.9+x
3719.5+x
4025.9+x
6610.8+x
1573.8+x

3719.5+x
1652.5+x

A

121gh(*8Ca,5ny)  2007Br09 (continued)

7(164Lu) (continued)

E; i E,f E;(level) 7 E; i
2048.4+x 16* 5747 1714.5+x 16+ 1139.8+x 14+
1013.8+x 13+ 5854  1789.7+x  16* 1204.3+x 14+
1847.9+x 15* 597.0  1965.3+x 18" 1368.14+x 16~
2232.9+x 17* 600.0  4319.4+x 22* 3719.5+x 20*
437.8+x 11* 605.8  2013.1+x 17+ 1407.3+x 15*
647.9+x 12+ 606.2  4449.0+x 23* 3842.9+x 21*
857.1+x 14~ 616.6  4642.6+x 24~ 4025.9+x 22°
620.2+x 13~ 619.5  2193.3+x 17* 1573.8+x 15+

24.6+x 8§ 624.5  2339.0+4x 18+ 1714.5+x 16*
296.8+x 10* 6332 2422.9+x 18" 1789.7+x 16+
199.5+x 10~ 6333 2646.4+x  19* 2013.14x 17*
873.04x 13* 6447  2297.0+4x 19~ 1652.5+x 17-
1139.8+x 14* 647.7  4967.1+x 24+ 4319.4+x 22+

24.9+x 8* 6493  30722+x 20" 2422.9+x 18*
1083.5+x 15~ 652.0  28453+x  19* 2193.3+x 17*
1368.1+x 16 656.6  2622.1+x 20~ 1965.3+x 18"
1714.5+x 16* 664.5  5113.4+x 25+ 4449.0+x 23*
1407.3+x 15+ 674.6  5317.4+x 26~ 4642.6+x 24~
2339.0+x 18* 7048  5671.9+x  26* 4967.1+x 24+
128.7+x 9* 7209  5834.1+x  27* 5113.4+4x 25*
1652.5+x 17~ 7327 6050.2+x 28~ 5317.4+x 26~
698.4+x 12F 7644  64363+x 28* 5671.9+x 26%
2297.0+x 19~ 776.8  6610.8+x 29* 5834.1+x 27*
2013.1+x 17+ 789.8  6840.04x  30™ 6050.2+x 28~
292.6+x 11° 8233 7259.6+x 30% 6436.3+x 28*
1965.3+x 18~ 831.6  7442.4+x 31* 6610.8+x 29*
2035.3+x 13* 847 2812.4+x  17* 1965.3+x 18"
184.9+x 9* 8474  7687.4+x 32° 6840.0+x 30~
2161.7+x 14~ 881.6  8141.2+x 32+ 7259.6+x 30*
269.3+x 10* 8827  2535.1+x 16~ 1652.5+x 17~
1847.9+x 15+ 8858  83282+x 33+ 7442 4+x 31*
2048.4+x 16* 905.4  8592.8+x 34~ 7687.4+x 32°
458.0+x 12- 937.1  9078.4+x 34* 8141.2+x 32*
296.8+x 10" 9402 9268.4+x 35+ 8328.2+x 33*
2389.1+x 15* 964.0  9556.8+x 36~ 8592.8+x 34~
437.8+x 11* 964.8  2048.4+x 16+ 1083.5+x 15~
2535.1+x 16~ 990.8  1847.9+x 15* 857.1+x 14~
620.2+x 13~ 991.1  10069.5+x 36% 9078.4+x 34*
4642.6+x 24~ 9950  10263.4+x 37* 9268.4+x 35*
542.7+x 117 | 10062  2971.6+x 18~ 1965.3+x 18~
1572.7+x 14+ | 1021.1  2389.1+x 15+ 1368.1+x 16
2812.4+x 17 | 1023.7 10580.5+x 38~ 9556.8+x 36~
647.9+x 12° | 10422 11111.74x  38°  10069.5+x 36*
2971.6+x 18~ | 10502 11313.64x 39%  10263.4+x 37+
698.4+x 12* | 10832 11663.7+x 40~  10580.5+x 38~
857.1+x 14~ | 1088.5 122002+x 40+  11111.7+x 38*
5317.4+x 26~ | 1097 3719.5+x  20* 2622.1+x 20~
873.0+x 13+ | 11044 12418.0+x 41*  11313.6+x 39*
3183.7+x (18%) | 1120 13945.6+x (447) 12825.5+x 42-
3296.4+x 197 | 1123 3171.4+x  (18%)  2048.4+x 16*
3171.4+x (18%) | 1127.8  2535.14x 16~ 1407.3+x 15+
3468.3+x 20~ | 1131  12794.7+x 42~  11663.7+x 40~
6050.2+x 28~ | 1132.1 13332.3+x  42%  12200.2+x 40*
1013.84x 13* | 11352  12798.9+x 42-  11663.7+x 40~
3153.9+4x 18% | 1147F  13945.64x  (447) 12798.9+x 42~
1083.54x 15~ | 1151  13945.6+x (447) 12794.7+x 42~

Continued on next page (footnotes at end of table)
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164
71 LUg3-5

From ENSDF

164
71 Lg3-5

12151 (*8Ca,5ny)

2007Br09 (continued)

7(164Lu) (continued)

E, E;(level) 7 E; i B, E;(level) 7 E; i
1159.9 13577.9+x 43+  12418.0+x 417 | 1297 3719.5+x  20* 2422.9+x  18*
1162 12825.5+x  42-  11663.7+x 40~ | 1306 2389.1+4x 15+ 1083.5+x 15~
1167.1  2535.1+x 16~ 1368.1+x 16~ | 1311  16585.2+x  (487) 15274.2+x (467)
1172 145043+x  44%  133323+x 42° | 1316%  17381.94x? (49%) 16065.9+x? (47%)
1188 3153.9+x  18* 19653+x 18~ | 1318  17735.64+x  (507) 16417.6+x (487)
1193 140182+x  (447) 12825.5+x 42- | 1364 3153.9+x  18* 1789.7+x  16*
1208 15153.64x  (467) 13945.6+x (447) | 1372 17957.3+x  (507) 16585.2+x (487)
1208 16921.3+x 48t  15713.3+x 467 | 1376%  19111.6+x? (527) 17735.6+x (507)
1209 157133+x  46°  14504.3+x 44* | 1387 20353+x 13+ 647.9+x  12*
1211.0 14788.9+x 45t  13577.9+x 43* | 1394 3183.7+x  (18%)  1789.7+x 16+
1219 3183.7+x  (187)  1965.3+x 18~ | 1440 3153.9+x  18* 1714.5+x 16"
1219 14018.2+x  (447) 12798.9+x 42- | 1452 2535.14x  16” 1083.5+x 15~
1224 140182+4x  (447) 12794.7+x 42- | 1519 3171.4+x  (187)  1652.5+x 17°
1247 4319.4+x  22% 3072.2+x 20° | 1531 3183.7+x  (18%)  1652.5+4x 17°
1248 18169.3+x? 50T 16921.3+x 48% | 1532 2389.1+4x 15+ 857.14x 14~
1256 152742+x  (467) 14018.2+x (447) | 1541 2161.74+x 14~ 620.2+x 13~
1264 16417.64x  (487) 15153.6+x (467) | 1678 2535.14x 16 857.1+x 14~
1277 16065.9+x?  (47%)  14788.9+x 45*

T From least-squares fit to Ey data, assuming uncertainty of 0.3 keV, when Ey is given to tenth of a keV, and 1 keV otherwise.
¥ Placement of transition in the level scheme is uncertain.
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164 164
71 Lu93'6 From ENSDF 71 Lu93'6
Legend
121gh(*8Ca,5ny)  2007Br09
Level Scheme
—————— » Y Decay (Uncertain)
&
G2 Y . 1911 L.6+x
|
|
|
i
507 ___ . I ,T, Nl ______ 18169.3+x
(507) AN 17957.3+x
(507) L 2 17735.6+x
i >
@wH_ . S 17381.9+x
| I ©
| &
48+ v LY 16921.3+x
- ! ">\ »*
(487) I R 16585.2+x
@) l « 16417.6+x
wh_ . S T 16065.9+x
| (§f
46" PN 15713.34x
1S
“67) LY S 15274.24x
(467) ! N 15153.6+x
45" v DY 14788.9+x
44+ ~ 14504.3+x
NN O
(44 ' YIS o8 14018.24x
“4) ; —— 13945.6+x
437 l i 13577.9+x
40+ | | ~ &y 13332.3+x
42- j ‘ DRI 12825.5+x
42— J [] — 12798.9+x
42— A 12794.7+x
N >
41F N & 12418.0+x
40+ ~ 12200.2+x
v
&
40— v S 11663.7-+x
S
39+ S 11313.6+x
38+ ~ 11111.7+x
KN
f‘\/’
38" S S 10580.5+x
0(?. ~
37+ R 10263.4+x
36" ) 10069.5+x
S
K
36~ R 9556.8+x
Sire
35+ PN 9268.4+x
34+ b 9078.4+x
&
34- ) 8592.8+x
S
33+ TS 8328.2+4x
32+ © 8141.2+x
w
I
32 Sl 7687.4+x
31t © 7442.4+x
30+ A 4 7259.6+x
30~ 6840.0+x
29+ 6610.8+x
164
71 Lugs




164 164
71 Lu93-7 From ENSDF 7 Lu93-7
1218h(*8Ca,5ny)  2007Br09
Level Scheme (continued)
30+ 7259.64x
30— 6840.04+x
20+ 6610.8+x
28" 6436.3+x
28" 6050.24%
27+ « 5834.14x
-
267 S 5671.9+x
©
K
26~ ° 5317.44x
‘g-" ~
257 SR 5113.44x
R
24% ¢ 4967.14x
©
5
247 © 4642.64x
P
23" S e 4449.0+x
2" NS 4319.44x
2
22" i 4025.94x
»\o"
217 T S Se e 3842.94x
20" aiadiciicilc 3719.54x
- o
20 E N 3468.3+x
e T 3296.4+%
(87) f8 3183.74x
ast 3171.44x
18" 3153.9+x
20° 3072.24x
18~ 2971.64x
19° 2845.34x
177 2812.44x
20 2622.14x
16~ 2535.14x
18" 2422.9+x
15+ 2389.14x
17+ 2193.3+x
16" 2048.4+x
18 1965.3+x
16" 1789.7+4x
16© 1714.5+x
17- 1652.54x
164
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164 164
71 Lu93-8 From ENSDF 71 Lu93-8
121gh(*3Ca,5n7)
Level Scheme (continued)
19+ 2646.4+x
20 2622.14x
16~ 2535.14x
18+ o 2439.14x
18" SE$E—— 2422.9+x
15 ¥ 2389.1+x
18 RN 2339.0+x
19” G 2297.04x
Ea
17" o 2232.94x
17+ 2193.3+x
14 2161.7+x
16" 2048.4+x
13% 2035.3+x
17+ 2013.14x
18~ 1965.34x
&
157 S . 1847.9+4x
>
16+ il 1789.7+x
NG
N
16+ ol o 1714.54x
- &
17 TV s 1652.54x
15T ol 1573.84x
14+ 1572.7+x
157 1407 34x
16~ 1368.14x
14+ v 1204.3+x
14+ 1139.84x
15- 1083.54x
13+ 1013.84x
14~ 857.14x
12+ 647.9+4x
13~ 620.2+x
164
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164 164
71 Lu93-9 From ENSDF 71 Lu93-9
121sp*3Ca,5ny)  2007Br09
Level Scheme (continued)
eI
0.0
15+ S e 1407.3+x
N
16~ il 1368.14x
Qv
S
14+ cilad 1204.3+x
9 %
23
147 s 1139.84x
¥ &~
o o
15~ i 1083.5+x
v ™
R
13" o 1013.84x
2P N9
13+ o) ’S'Q’.(\';p. 873.0+x
14~ 857.14x
5.5

127 Al 698 4+4x

<

S QO
127 AV 647.9+x
)
13- il 620.24x
KBS
e 5 542.74x
S0
o o ~N
12 VY S 458.0+x
NN
Th 437.84x
22
N “
107 VY &S e 296.8+x
T IS 292.6+4x
10" 269.34x
°

10 S 199.54x
9t AT 184.9+4x
o NN 128.74x
o OB 127.0+x
8 45.04x
8" 24.9+x
8" 24.64x
7+ 9.0+x
7 0+x
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iLugs-10 From ENSDF L4 g,-10

121gh(*8Ca,5ny)  2007Br09

Band(C): Normal-deformed

band,a=0
20" 3072.2+x
Band(c): Normal-deformed
band,a=1
. 19+ 2845.3+x
Band(@: Tem VI, pand): whipoviis,
- a=0 649
197 26d64x 5y 2622.14x
Band(A): mg7p®Vian, 652
o=0 Band(b): 7hy1,®Vii3p,
a=1 18+ vy 2422.9+x
18" 2339.0+x
— 633 p 2297.0+x
177y 21933+x
633
p | 2013.1+x )
18 ¥
620
16" v 1789.7+x
167 606
5 | 1652.5+x
157y 157384x
585
5 y 1407.3+x B
b 569
560
14+ v 1204.3+x
"
BUMENE s34
5 y 1083.5+x
1013.8+x
5
4 L 8730y
12+ [
12+ !
620.2+x
437.8+x
10"

184.9+x
128.7+x

120

7" v 9.0+x
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164
71 Lu93-ll

From ENSDF

71

1641 yy 11

93

Band(D): Normal-deformed band

18"

17"\

16"

15*

121gh(*8Ca,5ny)

2007Br09 (continued)

Band(E): Triaxial SD-1
band

(507) 17957.3+x

1372

vy 16585.2+x

1311

vy 15274.2+x

1256

vy 14018.2+x

1219
42 v 12798.9+x
1135

40— v 11663.7+x

1083

38~ v 10580.5+x

1024

36~ v 9556.8+x

964
34~ 8592.8+x

905
32~ 7687.4+x

847
30~ 6840.0+x

790
28~ 6050.2+x

733
26~ 5317.4+x

675

24~ * 4642.6+x

617

22- * 4025.9+x

200 558 3468.34x
24301 18- %7 2971.64x
14X
232.9+x 16~ 436 2535.1+x
1204?}.4+x 14~ 373 2161.7+x
847.9+x M

14F

y —
4761572.7+x

Band(F): Triaxial SD-2
band

50*  18169.3+x
1

.

48 v 16921.3+x
1208

467 157133+x
1209

445 145043+x
1172

4+ 13332.34x
1132

40+ 12200.24x
1088

38+ 111174+x
1042

36+ 10069.54+x
991

34+ 9078.44x
937

3+ 8141.24x
882

30+ 7259.64+x
823

28+ 6436.34+x
764

260 | 5671.9+x
705

240§ 4967.14x
" 648

2 v 4319.44x
600

200 P 3719.54x

180 3§ 3153.94x

164

71 Lugs

Band(G): Triaxial SD-3
band

5T 14788.9+x

{

1211

43+ 13577.94x
1160

41+ 12418.04+x
1104

3¢y 11313.64x
1050

37y 10263.4+x
995

35+ 9268.4+x
940

33+ 8328.24x
886

31t 7442.4+x
832

29+ % 6610.8+x
777

27+ 5834.14x
721

25+ 5113.44x
664

23+ 4449.0+x

21* 6*06 3842.94x

19t 5§ 3296.44x

17+ 4% 2812.44x

15+ 423 2389.14x
137 354 2035.3+x
- vy “-

Band(H): Triaxial SD
band

(52)  1911L6+x

vy 17735.6+x

1318

v 16417.6+x

1264
(467) y 15153.6+x
1208

(447)  § 13945.6+x

1151
42~ 12794.7+x
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