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$80s,,-1 From ENSDF - Evaluated February 2018 760811271

(HLxny)  2009Mo005,2004P006,2006Mo40

History
Type Author Citation Literature Cutoff Date

Full Evaluation F. G. Kondev, S. Juutinen, D. J. Hartley =~ NDS 150, 1 (2018) 1-Feb-2018

2009Mo05: '8W(7Li,p4ny) reaction with E=51-59 MeV provided by XTU tandem accelerator of the Laboratori Nazionali di
Legnaro. Measured particle-yy(t), Ey, ly, angular correlations (DCO) using GASP array with 40 Compton-suppressed Ge
detectors and 80-crystal BGO calorimeter. Charged particles were detected with ISIS ball of 40 AE-E telescopes.

2004Po06, 2006Mo40: deep inelastic reaction using 32Se beam at 460 MeV on a '920s target, > 50 mg/cm? thick with a 0.2 mm
Ta backing. GASP array in conjunction with a 80-crystal BGO calorimeter. Measured Ey, Iy, yy coin.

The level scheme of 2009Mo05, which supersedes the earlier ones of 2004Po06 and 2006Mo40 (the same collaboration), is adopted
by the evaluators.

18805 Levels

E(level)T ¥t T Comments
0.0% o+
1552%4 2t
4783% 5 4t
633.3 4 2+
7902@ 5 3+
940.7% 6  6*
966.0% 5 4*
1181796 5+
1279.6 5 4+
14147 5 3-

14254& 5 6+
1515.4% 7 g*

1516.0 6 5t

1669.2 5 5~ configuration: v(1/27[510],11/2*[615]).

168542 6 7+

177150 6 7 14.00 ns 21 Ty2: From 390y(t)+729y(t) in 2009M005, by taking into account the decay of the 10~
isomer.

1994.54 7 8~

1996.5% 8 g+

2055.5 7 9~ configuration: possible v(7/27[503],11/2*[615]).

21448¢8 100 1227 ns 14 Ty From 284y(t) in 2009Mo05.
2170.7% 7 10*

243007 9

22795@ 8 ot

2459.04 8 11~
2500.9 8 (117)
2522847  10-
255868  10*

2655.6% 9 10+
2734.1€ 8 12

2813.7f 8 11t
2816.90 7

2856.8% 8 12+
2869.48 10 (127)

293359 10 11+
2981.4¢8  12*

Continued on next page (footnotes at end of table)
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605 ,-2 From ENSDF 18805, ,,-2
(HLxny)  2009M005,2004P006,2006Mo40 (continued)
18805 Levels (continued)
E(level)T yri Comments
306039 9 13-
3083.9 7
3093.6 8 13~ configuration: possible v(1/27[510],7/2~[5031,9/27[505],11/2* [615]).
3144049 (120)
3205.67 9
325588 13+
3290.18 11
3353.1€ 9 14~
3370.0% 10 12+
3414.1 9 15~ configuration: possible v(3/27[512],7/27[503],9/27[505],11/2*[615]) or
v(1/27[5101,11/2*+ [615])@r(9/27 [514],11/27 [505]).
3417.6 9
3439.3¢ § 14+
3441.6 10
34723 8 14+ configuration: possible v(1/27[5101,9/27[5051,9/2* [624],11/2* [615]).
3563.1% 9 14+
3601.59 11 13+
3621.10 6
3640.7 9
3722.68 12
373114 10 15°
3734.5 9 16+
37672 9
37960 9 (15%)
382579 10 (147)
3826.9 10
3911.5 10
3965.1¢ 10 16%
41074€ 10 16~
4149.8 10 17
4185.38 13
4193.6 11
4237.0% 11 (16")
42583 10 18*
4286.1 10
4391.0 9 (17)
44140/ 12 (a7
4428.9 10
448479 11 17"
45092 710 (17)
452119 12 (167)
4563.9 12
4572.4€ 11 18*
4649.9 10
47299" 11 19
48472€ 12 (187)
4887.5 11
5033.7 9 (197)
51253 12 21
5177719 12 (197)
5268.1€ 12 (20%)

Continued on next page (footnotes at end of table)

2


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mo05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Po06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Mo40,B

188
760811273

From ENSDF L5 0s,,-3

E(level)t yrk

5620.6" 13

6032.5¢ 13 (22%)

6118.1" 14
6607.6" 15

6911.1¢ 9 (24%)

 From a least-squares fit to Ey’s, by assuming AEy=0.5 keV.

(HLxny)

2009M005,2004P006,2006M 040 (continued)

18805 Levels (continued)

¥ From 2009Mo05, based on the deduced transition multipolarities, the observed apparent band structures and systematics in the

region.

# Band(A): K™=0* g.s. band.

@ Band(B): y band, a=1.
& Band(b): y band, a=0.
4 Band(C): K™=7" band, a=0, configuration=»(3/27[512],11/2*[615]).

b Band(c): K*=7" band, a=1, configuration=v(3/27[512],11/2*[615]).

¢ Band(D): K"=10" band, a=0, configuration=v(9/27[505],11/2* [615]).
d Band(d): K”=10" band, a=1, configuration=v(9/2~[505],11/2*[615]).
¢ Band(E): K™=10" band, @=0, configuration=v(9/2%[624],11/2*[615]).
/ Band(e): K™=10" band, =1, configuration=v(9/2*[624],11/2*[615]).
8 Band(F): Band based on (127) level at 2869 keV.
" Band(G): Band based on 18" level at 4258 keV.

E,f LT Ei(evel)
89.2 744 21448
1024 2526 17715
1552 100020 1552
2230 2647 19945
2364 141 15160
2438 672 1669.2
2485 581 22430
2545 1988  1669.2
254.9 2813.7
2623 1835 37345
2670 492 30839
2702 171 30839
2744 862 32558
2751 161 27341
2798 112 25228
2841 76217 20555
2028 031 33531
2941 061 28169
3142 43712 2459.0
3160 936 28169
3204 1997 37345
320.5 3414.1

r

13*
127
10™
9-

14~

16*
157

y(**0s)
Ef J? Mult. ¥ Comments
2055.5 97 (M1) Mult.: a(exp)=13 I, from the intensity balance, but it exceeds that
expected for Mult.=M1 and E2.

1669.2 5~

0.0 0* E2 DCO=0.83 9
17715 7~ M1 DCO=0.41 5
1279.6 4*
1425.4 6* (E1) DCO=2 I, but value is ambiguous given the proposed assignment

in 2009Mo05.

19945 8~
1414.7 3~ DCO=0.5 1
2558.6 10* (M1) DCO=0.9 2
3472.3 14* E2 DCO=1.00 12
2816.9
2813.7 11*
29814 12* M1 DCO=0.5 2
2459.0 11~
2243.0 9
17715 7~ E2 DCO=0.856
3060.3 13~
2522.8 10~
2144.8 10~ M1 DCO=0.28 2
25009 (117) D DCO=0.25 4
3414.1 15~
3093.6 13~ E2 DCO=0.94 9

Continued on next page (footnotes at end of table)
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188
760811274

From ENSDF

188
76

Os, -4

(HLxny)  2009M005,2004P006,2006Mo40 (continued)
( 188Os) (continued)

E, Lt Ei(level)  J7 Ef I Mult. ¥ Comments
3231 1343 4783  4* 1552 2+ E2 DCO=0.97 7
326.2 491 30603 13~ 27341 12°
332.7 913 9660  4* 633.3 2+ E2 DCO=14 3
333.7 101 34176 3083.9
353.8 6.82 34141 15 30603 13~  E2 DCO=0.9 2
354.6 3826.9 3472.3 14+
356.1 872 25009  (117) 21448 100 Ml DCO=0.40 6
356.8 3796.0  (15%) 3439.3 14*

359.5 792 3093.6 13~ 27341 12= Ml DCO=0.29 6
366.7 231 41936 3826.9

378.6 1143 34723 14 3093.6 13-  El DCO=0.62 5
383.8 5033.7  (197) 4649.9

388.7 3205.6 2816.9

389.6 53215 16692  5° 1279.6 4% (ED) DCO=0.51 8
391.4 1406 11817  5* 790.2 3* E2 DCO=1.25 I5
391.6 4649.9 42583 18*

395.4 363 51253 21 4729.9 19 E2 DCO=0.86 13
410.4 882 28694  (127) 2459.0 11- Ml DCO=0.34 9
414.1 4563.9 41498 17

415.3 772 41498 17 37345 16t D DCO=0.21 3
415.5% 3621.1 3205.6

420.7 271 3290.1 2869.4 (127)

423.1 302 29814 12+ 2558.6 10*

4325 051 37226 3290.1

442.0 441 32558 13t 28137 1Y

448.7 554 14147 3° 966.0 4*

458.0 34393 14% 29814 12F

459.4 1155 14254  6* 966.0 4+ DCO=0.47 15
462.4 86.020 9407 6% 4783 4+ E2 DCO=0.99 5
462.7 4185.3 3722.6

4715 512 22430  9° 17715 7-

471.6 47299 19 42583 18 D DCO=0.34 7
478.1 1725 6333 2F 1552 2* MI(+E2) DCO=0.8 2
479.5 452 43910  (17) 39115 D DCO=0.26 8
484.7 371 14254 6* 940.7 6*

487.6 4299 16692  5° 1181.7 5*

487.7 966.0  4* 4783 4+ MI(+E2) DCO=0.63 12
489.4 1514 1279.6  4* 790.2 3+

489.5 6607.6 6118.1 (E2) DCO=1.06 15
495.3 191 56206 5125.3 21

497.4 292 39115 3414.1 15

497.5 6118.1 5620.6

503.2 1776 25586 10  2055.5 9~ El DCO=0.60 /1
503.5 1685.4 7+ 1181.7 5*

523.8 13.63 42583  18* 37345 16 E2 DCO=0.96 12
524.5 5033.7  (197) 45092 (17) E2 DCO=0.99 /5
525.8 482 39651  16* 34393 14+  E2 DCO=1.0 3
528.3 401 25228 100 19945 8~

540.2 1.87 37960  (15%) 32558 13+

550.0 161 15160  5* 966.0 4*

571.1 704 1995 8+ 1425.4 6* E2 DCO=0.9 2
573.9 2816.9 2243.0 9- D,E2 DCO=0.7 2
574.7 55814 15154 8+ 940.7 6* E2 DCO=1.16 7
582.4 463 34393 14t 28568 12¥  E2 DCO=1.216
583.0 774 30839 2500.9 (117) D,E2 DCO=13 3
589.3 1754 27341 127 21448 100 E2 DCO=1.02 9

Continued on next page (footnotes at end of table)
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From ENSDF

76

0Os,,-5

(HLxny)  2009Mo005,2004P006,2006M040 (continued)
y(180s) (continued)
E, LT Edevel) I Ef I Mult. ¥ Comments

594.1 2279.5 9* 1685.4 7* E2 DCO=1.06 2

601.3 953 3060.3 13~ 2459.0 11~ E2 DCO=0.9 /

607.3 4572.4 18* 3965.1 16 (E2) DCO=0.6 2, but value is ambiguous given the proposed
assignment in 2009Mo05.

615.5 1824 34723 14* 2856.8 12* E2 DCO=1.05 9

618* 4414.0 (17%)  3796.0 (15™) E,: v shown in level-scheme figure only.

619.0 533 3353.1 14~ 2734.1 12~ E2 DCO=1.1 3

621.2 252 3144.0 (127) 2522.8 10

624.5 933 1414.7 3 790.2 3*

629.2 1.83 48875 4258.3 18 D,E2 DCO=1.2 3

633.3 2629 633.3 2+ 0.0 0* E2 DCO=0.9 3

634.6 653 18 3093.6 137 2459.0 11~ E2 DCO=0.81 14

635.0 790.2 3* 155.2 2%

642.7 332 5033.7 (197) 4391.0 (17) E2 DCO=0.9 3

646.3 3398 1279.6 4* 633.3 2% (E2) DCO=0.74 15, but value is ambiguous given the proposed
assignment in 2009Mo05.

654.0 332 29335 11+ 2279.5 9* E2 DCO=1.0 4

655.3 43.1 12 2170.7 10* 15154 8* E2 DCO=1.03 8

659.1 362 2655.6 10* 1996.5 8* E2 DCO=147

668.0 201 3601.5 13* 2933.5 11* E2 DCO=1.0 5

670.8 502 3731.1 15- 3060.3 13~ (E2) DCO=1.6 4

673.9 1.6 1 4237.0 (16%) 3563.1 14*

681.7 092 3825.7 (147) 31440 (127)

686.1 3257  2856.8 12+ 2170.7 10* E2 DCO=1.01 7

693.0 364 51777 (197) 44847 17

694.4 333 44289 3734.5 16* D,E2 DCO=1.1 2

695.4 1.23 45211 (167) 3825.7 (147)

695.7 5268.1 (20%) 45724 18*

703.2 36.59 1669.2 5 966.0 4* (E1) DCO=0.48 14

703.3 1181.7 5* 4783 4 M1 DCO=0.78 14

706.3 533 3563.1 14* 2856.8 12*

707.5 1.82 3441.6 2734.1 12~ E2 DCO=1.1 2

714.4 0.62 3370.0 12* 2655.6 10* E2 DCO=1.2 4

725.8 281 1516.0 5* 790.2 3* E2 DCO=0.9 2

728.5 2365 1669.2 5 940.7 6* (E1) DCO=0.8 2

739.8 211 4847.2 (187) 41074 16

745.0 1.52 1685.4 7t 940.7 6*

753.6 1.6 1 4484.7 17~ 3731.1 15~

754.3 4107.4 16~ 3353.1 14~ (E2) DCO=0.8 2, but value is ambiguous given the proposed
assignment in 2009Mo05.

764.4 091 6032.5 (22%)  5268.1 (20%)

775.4 151 5033.7 (197) 42583 18* (E1) DCO=0.85 15

783.9 191 3640.7 2856.8 12* D,E2 DCO=0.8 2

810.7 14.5 3 2981.4 12+ 2170.7 10*

810.8 966.0 4* 155.2 2* E2 DCO=1.3 3

830.7 293 1771.5 7" 940.7 6*

878.6" 6911.1 (24*) 6032.5 (22%)

910.4 091 3767.2 2856.8 12*

913.3 261 3083.9 2170.7 10*

933.0 091 4286.1 3353.1 14~

936.4 201 1414.7 3 4783 4F

947.1 121 1425.4 6" 478.3 4*

976.9 131 4391.0 (17) 3414.1 15~ E2 DCO=1.0 4

1095.1 362  4509.2 (17) 3414.1 157 (E2) DCO=1.1 2

1190.9 502 1669.2 5 4783 4

Continued on next page (footnotes at end of table)
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188 188
76 0511270 From ENSDF 8805, ,,-6

(HLxny)  2009Mo005,2004P006,2006Mo040 (continued)

y(lgSOs) (continued)

¥ From 2009Mo05.
¥ From DCO ratios in 2009Mo05 and the observed apparent band structures. DCO’s are for 35° (also 145°) and 72° (also 108°)

geometry and gates on stretched quadrupole transitions. Expected ratio is ~1 for stretched quadrupole (AJ=2) and ~0.6 for
stretched dipole (AJ=1). In some cases, the uncertainties in the DCO ratios are too big in order to make unambiguous assignment
and in such cases multipolarities are inferred from the level spin differences.

# Placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mo05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2004Po06,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2006Mo40,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mo05,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2009Mo05,B

188

(HLxny)  2009Mo05,2004P006,2006Mo40 Legend
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(HLxny)

2009M005,2004P006,2006M 040

Level Scheme (continued)

Intensities: Relative I,

Legend
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76 0511279 From ENSDF 380s,,,-9
(HLxny) 2009Mo005,2004P006,2006M 040
Legend
Level Scheme (continued) — < 29I
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(HLxny)  2009Mo005,2004P006,2006M o040

Level Scheme (continued)

Intensities: Relative I,
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From ENSDF

188 (e
76 08115712

Band(A): K™=0" g.s.
band

16")

4237.0

14" v 3563.1

12F v 2856.8

86

v 2170.7

Band(B): y band, =1

13+

668

654

594

3601.5

2933.5

2279.5

(HLxny)  2009Mo005,2004P006,2006M 040

Band(C): K™=7" band,
a=0,
configuration=v(3/27 [

512],11/27[615])

(167) 4521.1
95
147) v 3825.7
Band(b): y band, a=0
82
12+ 3370.0
(127) v 3144.0
714
10" v 2655.6
659
8" 1996.5
571
6" 1425.4
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4+ 966.0
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Band(D): K*=10" band,
a=0,
configuration=v(9/27[
5051,11/2[615])

a87) 4847.2
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16~ v 4107.4
Band(c): K*=7" band,
a=1,
configuration=v(3/27[
512],11/2+[615])
754
3621.1
\
416 14~ 3353.1
[ 28y 990
v 3205.6

389 619
v 2816.9
12~ 2734.1
589
10~

l 2144.8

7 1771.5
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(HLxny)  2009Mo005,2004P006,2006M040 (continued)

Band(E): K*=10" band,
a=0,
configuration=v(9/2*[
624],11/27[615])

(244) 6911.1
Band(G): Band based on
[ 18+ level at 4258 keV
\
} 6607.6
|
879
\ 490
\
\
! 6118.1
(22") 6032.5
498
764 5620.6
Band(d): K*=10" band,
o=1,
configuration=v(9/27 [
505],11/2+[615]) . 495
(207) v 5268.1
a19-) 5177.7
e 21 5125.3
696 395
693 Band(e): K*=10" band,
a=1, 19 4729.9
configuration=v(9/2"[
18+ v 4572.4 624],11/2"[615])
17~ v 4484.7 ‘ 472
a7t 4414.0 Band(F): Band based on
(127) level at 2869 keV
"
. } 18 4258.3
| 4185.3
754 618
16+ 3965.1 \
| 463
\
15~ v 3731.1 3722.6

432

3290.1

#

421

az7) 2869.4

:

11 v 2459.0
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