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From ENSDF - Evaluated March 2007

Adopted Levels, Gammas

History
Type Author Citation Literature Cutoff Date
Full Evaluation Jean Blachot NDS 108,2035 (2007) 30-Mar-2007
Q(B7)=—-1138 4; S(n)=8901 3; S(p)=10781 10; Q(a)=—-4329 3  2012Wa38
Note: Current evaluation has used the following Q record —1139 4 890/ 3 10781 9 —4329 7  2003Au03.
104Ruy Levels
Cross Reference (XREF) Flags
A 104¢ g~ decay F BITh(180,xny)
B !™Rhedecay 423s) G '2Dy(30S xny)
¢ YMRuraX) H  1Opd(d°Kr,xny)
D %Rud,d)E=12MeV I  170Yb(%8Si,Xy)
E Coulomb excitation
E(level)¥ et Tij XREF Comments
0.0% 0+ stable ABCDEFGHT
358.02 7 2+ 56.4 ps 10 AB DEFGHI  p=+0.82 70 (1969Hel1,1974Hu01,1989Ral7); Q=-0.70 8
Q: from Coul. ex.
w: from IMPAC (1989Ral7).
J*: Coul. excited, L in (d,d").
Ty/2: from B(E2)=0.841 76 (1987Ra01) in Coul. ex.
888.48" 9 4+ 5.6 ps 6 A DEFGHI Tj: from B(E2) in Coul. ex.
J7: B2 y to 2%, L=4 in (d,d’).
893.10% 8 2% 50ps S A DE I J" yy(9 in Tc decay, L=2 in (d,d").
Ty/2: from B(E2) in Coul. ex.
988.27 17 ot 7.9 ps 9 AB E Ty/2: from B(E2) in Coul. ex.
J*: yy(0) in Tc decay.
1242.36% 9 3t A E I J% J=3from yy(0) in Tc decay. M1+E2 y to 2%.
1335 0* 0.90 ps 5 E
1502.60% 10 4* 2.7 ps 3 A E I T from yy(f) in Tc decay.
Ty/2: from B(E2) in Coul. ex.
1515.440 9 2+ 1.2 ps 2 A E Ty/2: from B(E2) in Coul. ex.
J*: from yy(#) in Tc decay.
1556.4% 3 6" 1.33 ps +12—4 EFGHI  Tyjp: from B(E2) in Coul. ex.
1750? 2% E
1872.39% 12 (5%) A I
1970.43 10 3~ A DE H JT: yy(0) in Tc decay gives J=1 or 3, DWBA in (d,d’) gives J=3.
1974.8 4 67,7) H
2004 5 D
2034.85 9 2+ A D J7: from yy(6) in Tc decay. Observed in (d,d”).
2080.840 10 4+ 0.7 ps +3-2 A E Ty/2: from B(E2) in Coul. ex.
2095 2*,4%) E
2196.6 10 6") E I
2232.84 3 57) HI
2269.04 10 3.4 A J*: from yy(#) in Tc decay.
2285.07 12 2% A D J*: from yy(#) in Tc decay. Observed in (d,d").
2320.4% 4 8+ 0.56 ps +5-10 EFGHI  Tj,p: from B(E2) in Coul. ex.
2329.22 18 (1,2,3) A J*: from yy(#) in Tc decay.
2373.75 12 3.1) A J*: from yy(#) in Tc decay J=3 is most probable, but J=1 is not
ruled out.
2429.85 12 A

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2012Wa38,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2003Au03,B
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/232th_18o_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/ec_decay_42.3_s.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/162dy_36s_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_pi-_pi-x.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_d_dP_E_12_mev.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/ec_decay_42.3_s.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_pi-_pi-x.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_d_dP_E_12_mev.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/232th_18o_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/162dy_36s_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/232th_18o_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/162dy_36s_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969He11,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Hu01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Ra17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1989Ra17,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Ra01,B
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_d_dP_E_12_mev.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/ec_decay_42.3_s.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_d_dP_E_12_mev.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/162dy_36s_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/110pd_86kr_xng.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/beta_decay.pdf
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E(level)¥
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T

Adopted Levels, Gammas (continued)

XREF

104Ry Levels (continued)

Comments

2443 5

2481.90 11
2489.91 10
2524.28 10
2597.31 16

2600.7€ 4
2613.94 3
2618.97 18
2623.4% 10
2627.8 11
2629.99 12
2758.1 9
2759.95 16
2823.43 17

2847.6% 15
2861.4 11

292799 9
3035.9 8
3075.03 11
3075.29 4
3111.9% 5
3284.7 5
3333.80 23
3384.4 15
3414.42 20
344334 14

3472.99 14
3501.59 11
3507.32 12
3582.81 14
3583.90 15
3618.16 15
3676.74 19
3691.2¢ 5
3713.4% 6
3875.40 18
3919.45 19
4163.99 17
4170.10 17
4263.72 20
4267.70 19
4439.2% 7
444324 12

5357.0% 12

(8

87

(O]
10*
(109

(107)

(117)
(12%)

(127)

(14
(137)
(16)

2.1 ps +13—4

0.26 ps +16—-7

=

= >

B

= >

D

HI
HI

HH H -

HI

EFGHI
E HI

HI
FGHI

GHI
I

HI

J*: DWBA in (d,d’) fits well with 37.

Ty/2: from B(E2) in Coul. ex.

Ty/2: from B(E2) in Coul. ex.

T J™ without comments are from y properties and band assignments.
¥ Level energy from least-squares adjustment.

# Band(A): g.s. band.

@ Band(B): Band based on (67).

& Band(C): K™=2* band(Gamma Band).

¢ Band(D): Band based on 5.
b Band(E): Beta Band.
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https://www.nndc.bnl.gov/ensnds/104/Ru/coulex.pdf
https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/176yb_28si_xg.pdf
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https://www.nndc.bnl.gov/ensnds/104/Ru/162dy_36s_xng.pdf
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Adopted Levels, Gammas (continued)

Ei(level) ¥ E, I E;
358.02 2% 358.0 7 100 0.0
888.48 4+ 53057 100 358.02
893.10 2% 53511 1007 358.02

893.117 707 0.0
988.27 0% 63033 100 358.02
124236 3* 34932 22824  893.10
353.7 3 8916  888.48
884.4 1 100 13 358.02
1335 0+ 442@ 1 893.10
977 1 358.02
1502.60 4% 609.5 1 100 4 893.10
61421 595 888.48
114472 213 358.02
1515.44 2+ 52722 13725  988.27
627.0 2 7816  888.48
115741 100 9 358.02

151552 283 0.0
15564  6* 667.93 100 888.48
1872.39  (5%) 630.0 7 10040  1242.36
98402 346 888.48

197043 3~ 161241 100 358.02

19748 (67,7 41843 100 1556.4

2034.85 2* 51941 11411 151544

79251 323 1242.36

1676.8 1 100 9 358.02

2080.84  4* 56553 11420 1515.44
838.67 10010  1242.36

1187.72 435 893.10

172271 899 358.02

2095 @4t 5809 1 1515.44
852 1 1242.36

1203 1 893.10

1206 1 888.48

2196.6  (6%) 694 1 100 1502.60

22328  (57) 134423 100 888.48

2269.04  (3.4) 298.6 2 5514 197043

1376.12  18.625  893.10
138051 869 888.48
1911.0 7 100 9 358.02
2285.07 2* 314.7 3 7819 1970.43
1396.6 1 100 11 888.48

23204  8* 764.03 100 1556.4
232922 (123) 143633 236 893.10
1971.12 100 11 358.02
237375 (3,1 201571 100 358.02
2429.85 349.1 3 84 2080.84
45962 103 1970.43
1541317 100 8 888.48
2481.90 3~ 511.6 3 6.4 16 1970.43
1239.6 2 8.0 12 1242.36
1593.63 15220  888.48
212387 1008 358.02

7(104Ru)
Mult. ¥ 5% Comments
E2 B(E2)(W.u.)=57.9 11
E2 B(E2)(W.u.)=83 9
MI+E2 -92 B(M1)(W.u.)=0.00022 10;
B(E2)(W.u.)=55 6
E2 B(E2)(W.u.)=2.8 5
Mult.: from Coul. ex.
E2 B(E2)(W.u.)=25 3
Mult.: from Coul. ex.
MI1+E2 324
El1+M2 0.01

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

y(104Ru) (continued)

Ei(level)  JT E, Lt E; i
2489.91 1247.6 1 13.4 14 1242.36 3*
1596.7 1 100 9 893.10 2%
1601.52 4510  888.48 4*
2524.28 55381 153 1970.43 3~
1021.8 1  22.620 1502.60 4*
1281.8 1 100 9 1242.36 3*
163582 314 888.48 4%
2597.31 1609.0 3 35 10 988.27 0F
223932 100 I3 358.02 2*
2600.7  (67) 104433 100 1556.4 6%
26139  (77) 38103 153 2232.8 (57)
105753 100 11 15564 6%
2618.97 33383 100 /4  2285.07 2*
58403 9914 2034.85 2*
64873 367 1970.43 3~
26234 (7YY 7511 187239 (5%)
2627.8 395 | 2232.8 (57)
2629.99 65933 48 1970.43 3~
17369 1 100 10 893.10 2*
2758.1 1202 1 1556.4 6+
2759.95 47502 3410  2285.07 2%
1517.42 100 12 1242.36 3*
1871.63 30 12 888.48 4%
2823.43 158093 254 124236 3+
193483 193 888.48 4%
246552 100 8 358.02 2*
2847.6  (8%) 6511 2196.6 (6%)
2861.4 1305 1 1556.4 6+
29279 (8 170 1 2758.1
327 1 2600.7  (67)
3035.9 406 1 2627.8
422 1 2613.9 (77)
3075.03 58513 339 2489.91
2181971 768 893.10 2*
2717.0 2 100 10 358.02 2*
30752 (97) 3161 2758.1
46133 100 2613.9 (77)
31119 10* 791,53 11215 23204 8*
32847 (10Y) 96433 100 23204 8*
3333.80 1363.33 100 18  1970.43 3~
297583 92 11 358.02 2+
3384.4 523 1 2861.4
3414.42 79543 5515  2618.97
252583 316 888.48 4%
3056.53 100 11 358.02 2+
344334 919.02 145 2524.28
192793 486 1515.44 2+
255022 100 9 893.10 2*
308543 173 358.02 2+
34729  (107) 5451 2927.9 (87)
3501.59 112803 196 237375 (3,1)
1466.71 566 2034.85 2+
153123 255 1970.43 3~
198622 116 1515.44 2+
2608.52 100 11 893.10 2+
314342 505 358.02 2*

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

7(104Ru) (continued)

Ei(level)  J7 E, Lt E; "
3507.32 113343 198 237375 (3,1)
147251 606  2034.85 2*
153674 154  1970.43 3~
314922 1008  358.02 2*
3582.81 1092.9 7 100 10  2489.91
234045 49 12 124236 3*
3583.90 986.62 69 12 2597.31
121003 9412 237375 (3,1)
269092 5711  893.10 2*
322563 100 11  358.02 2*
3618.16 237582 5112 1242.36 3*
272492 100 12 893.10 2*
326033 467  358.02 2F
3676.74 278822 100 10  888.48 4*
331873 557  358.02 2*
36912 (117) 61603 100 30752 (97)
37134 (12%) 429 1 3284.7 (10%)
601.53 100 31119  10*
3875.40 1840.53 10025 2034.85 2*
2633.03 5520 1242.36 3*
298233 6010  893.10 2*
351734 9015  358.02 2*
3919.45 2677.02 100 14 124236 3*
302643 688  893.10 2*
41639  (127) 6911 100 34729 (107)
4170.10 2089.32 100 11 2080.84 4*
292795 3311 124236 3*
3276.83 337  893.10 2*
381194 309  358.02 2*
4263.72 1633.72 3912  2629.99
3370.6 3 100 12 893.10 2*
4267.70 239532 100 13 1872.39 (5%)
337453 6910  893.10 2*
44392  (14%) 72583 100 37134 (12%)
44432 (137) 7521 100 36912 (117)
53570 (16*) 9178 44392 (14*) E,: From 1998F008.

T Photon branching from each level.
¥ From '%Tc B~ decay, unless indicated otherwise.
# 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.

@ placement of transition in the level scheme is uncertain.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1998Fo08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B
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Adopted Levels, Gammas

Legend

Level Schem )
evel Scheme I < 2%xIe

Intensities: Type not specified — L, <10%xIy*
> L, > 10%xIy*

&
K
(16™) X 5357.0
D
W\Q $ s &
'
(137) S ,§° e S s 44432
(4" S A U N R R 4439.2
FON - gi,\g?ieqi 9 4267.70
PO 4263.72
b & ST 4170.10
(12) y e S & & S 41639
F & o0 e 8
TV s S ey S o 391945
A S NP R 3875.40
Vid) F—e— 37134
1) ) 3691.2
3676.74
(107) 3472.9
(10%) 3284.7  0.26 ps +16-7
1o+ 31119
C) 3075.2
2629.99
4 2080.84 0.7 ps +3-2
2+ 2034.85
(5% 1872.39
- 1242.36
2+ v 893.10 50psS
4+ 888.48 5.6ps6
2" 358.02  56.4ps 10
o 0.0 stable
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yRu -7 From ENSDF 4Ru, -7
Adopted Levels, Gammas
. L d
Level Scheme (continued) ceen
—_—

I < 2%xIp
I, < 10%x 17
Iy > 10%x 17

Intensities: Type not specified
—_

B —

97\,

2597.31

2489.91

3.

2373.75

2t

2034.85

1970.43

2+t

151544 12ps2

3+

1242.36

2+

893.10

2+

358.02

ot
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50psS

56.4 ps 10

stable
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44 Ru(,o'g From ENSDF 44 Ru60'8
Adopted Levels, Gammas
Legend
Level Scheme (continued) i
— I, < 2%xI™
Intensities: Type not specified — L, <10%xIy*
> L, > 10%xIy*
S
_ P rxo09s S5,
(107) T eSS e 3472.9
TN Ty ,’)07 ,\V& P o S 3443.34
SRR EYARN
S 3414.42
N 3384.4
&, 3333.80
(10%) S 32847 026 ps +16-7
“ S
S S o
10+ S L ISR a2 3111.9
C) Al S 5’1 5 3075.2
YRS 3075.03
S-S 3035.9
8) & S 2927.9
-y 2861.4
[Ci) S 2847.6  2.1ps +13-4
Y oy 2823.43
NTE S 2759.95
-2 s 2758.1
’ 2629.99
2627.8
2618.97
) 2613.9
() 2600.7
2524.28
248991
8t 23204 0.56 ps +5-10
ot 2285.07
57) 22328
[G) 2196.6
3~ 1970.43
o 15564 133 ps +12-4
2t 151544  1.2ps2
3t 1242.36
2 893.10 5.0psS
4 888.48 5.6ps6
2+ 358.02  56.4ps 10
o 0.0 stable
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44 Rugy-9 From ENSDF 44 Rugy-9

Adopted Levels, Gammas

Legend
Level Scheme (continued)

— I, < 2%xIy*™
Intensities: Type not specified — I, <10%xIy*
—> L, > 10%xIy*

S /\%b s s S .
+ N o X Y
(D) M S AN 2623.4
SNSRI 2618.97
) S S o 2613.9
= ST TS SW ‘
© S S SR TR
S L s 2597.31
LI S N o X
SFER o o0 O o 2524.28
SOV e TSI
RURC RIS SOIN 2489.91
3- RS S 2481.90
N oW ﬁe\“’;gtgﬂ’f _ 2429.85
G.D AP I R 2373.75
(12.3) BTSRRI 2329.22
g RIS AR 23204 0.56ps +5-10
ot SO — 2285.07
34 F—S 2269.04
[E) g 2232.8
Ga) 2196.6
47 2080.84 0.7 ps +3-2
2+ 2034.85
3- 1970.43
(5h 1872.39
6* 15564 133 ps +12-4
4* 1502.60 2.7ps 3
3t 1242.36
o+ 98827 7.9ps9
2" 893.10 5.0ps5
4+ 888.48 5.6ps6
o+ 35802 56.4ps 10
0F 0.0 stable
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From ENSDF

104
44 Rug-10

Adopted Levels, Gammas

Level Scheme (continued)

Legend

Iy < 2%xI7%

I, < 10%xI®
Intensities: Type not specified — L, > 10%xIy*
,,,,,, » Y Decay (Uncertain)
N Q
S aa > S » $
@+ 4h) VIS 98 SE Sa Y 2095
- 7 - P S . I
4" SR SIS 2080.84 0.7 ps +3-2
o ‘ SRETS 2034.85
(6-,7) ! o o 1974.8
| » S -
= ! -3 1970.43
| >
%) ! $ & 1872.39
|
|
|
|
: S © & N
I NS ,,:’v\uos’@'(\?n@
o AN
6" ! S 57\5—@7?@71& o 15564 133 ps +12—4
ot v AR 151544 12ps2
4+ 1502.60 2.7 ps 3
s
IR \*! %
o 2 S 1335 0.90ps 5
L T
3* v | & il 124236
|
|
| s .8
v
! o R X
| S SRS
o ‘ § ¥4 98827 7.9ps 9
o+ v R 893.10 5.0ps5
4+ 888.48 5.6ps6
N
&
S
2+ i 35802 56.4ps 10
ot 0.0 stable
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From ENSDF

104
44 Rug-11

Band(A): g.s. band

Adopted Levels, Gammas

a6") 5357.0
918
Band(D): Band based on 5
(14%) | 44392 Band(B): Band based on 137) 4443.2
67)
(127) 4163.9
726 752
691
a1z*) 3713.4 ar) 3691.2
a0 ¢ 34729
602 616
545
10" 3111.9 o-
Band(C): K"=2* band(Gamma Band) > 3075.2
8) 2927.9
8") 2847.6
v 461
792 327
" _
(7%) 2623.4 T) 26139
8+ 2320.4 »
- ) 232.8 Band(E): Beta Band
751 Sy AL9ad
4 2080.84
764 (5%) 1872.39
566
4+ 630 1502.60 2+ 1515.44
3* 1242.36
668 ‘ 510 v
349
4+ 888.48 2+ l 893.10
530
0" 0.0
104
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