104
44 Rugy-1

From ENSDF - Evaluated March 2007

104
44 Rug)-1

Parent: '%Tc: E=0.0; J*=(3%); T}/2=18.3 min 3; Q(87)=5600 50; %3~ decay=100.0

Additional information 1.
Activity from 23>U(n,F) (19785u03), '%Ru(n,p) (1970Pi08,1975Ti03).

Measured: Ey, Iy, vy, By, yy(0) (1978Su03); By (1987Grl8); B branch to 104Ry (g.s.) is small, if not negligible (1978Su03).

1047¢ B~ decay

1978Su03,1975Ti03,1970Pi08

Type

Author

History

Literature Cutoff Date

Full Evaluation

Jean Blachot

NDS 108,2035 (2007)

104Ry Levels

30-Mar-2007

Edevel) J*T Ty | Edevel) 7T | Edevel) | E(level)
0.0 0* stable | 2034.8 1 2 2597.3 2 | 3507.3 2
358.027 2% 2080.8 7 2619.0 2 | 3582.8 2
888.5 1 4t 2269.0 1  (3,4) | 2630.0 2 | 3583.92
893.1 1 2% 2285.11 2° 2760.0 2 | 3618.2 2
988.3 2 0* 232922 1,23 | 282342 | 3676.7 2
12424 1 3t 237372 (3,1) | 3075.02 | 3875.42
1502.6 1 3 2429.8 2 3333.83 | 3919.52
15154 1 2 248191 3~ 3414.4 2 | 4170.1 2
1872.4 2 24899 1 3443.3 2 | 4263.7 2
19704 1 3~ 25243 1 3501.6 2 | 4267.7 2
 From yy(0) (1978Su04) and Adopted Levels.
B~ radiations
E(decay) E(level) Iﬁ’T Log ft Comments
(1.33x10% 5)  4267.7 0.66 7 7.04 8 av EB=494 20
(1.34x10% 5)  4263.7 0.46 6 7219 av EB=496 20
(1.43%10% 5)  4170.1 0.90 9 7.037 av EB=537 21
(1.68x10° 5)  3919.5 0.62 6 7477 av EB=648 21
(1.72x10% 5)  3875.4 0.61 12 7.52 10 av EB=668 21
(1.92x10° 5)  3676.7 093 8 7.52 6 av EB=758 21
(1.98x10° 5) 3618.2 0.818 7.64 6 av EB=785 21
(2.02x10° 5)  3583.9 1.12 8 7.53 6 av EB=801 21
(2.02x10° 5) 35828 0.76 8 7.70 7 av EB=801 21
(2.09x10% 5)  3507.3 25217 7245 av EB=836 22
(2.10x10° 5)  3501.6 4.7 3 697 5 av EB=838 22
(2.16x10% 5) 34433 1.7513 7455 av EB=865 22
(2.19x10° 5) 34144 0.65 7 7916 av EB=879 22
(2.27x10% 5)  3333.8 0.52 6 8.077 av EB=916 22
(2.53x10° 5)  3075.0 138711 7.845 av EB=1036 22
(2.78x10% 5) 28234 1.88 12 7.885 av Ep=1154 22
(2.84x10° 5)  2760.0 1.36 17 8.06 7 av EB=1183 22
(2.97x10° 5)  2630.0 20721 7966 av Ep=1245 22
(2.98x10° 5)  2619.0 14816 8.116 av EB=1250 22
(3.00x10° 5) 25973 0.26 8 8.88 14 av EB=1260 22
(3.08x10% 5)  2524.3 37324 17774 av Ep=1294 22
E(decay): ES=3140 250 (1987Gr18).
(3.11x10% 5) 24899 485 7.68 6 av Ep=1311 22
E(decay): ES=3045 225 (1987Gr18).
(3.12x10% 5) 24819 32422 7864 av Ep=1314 22
(3.17x10° 5)  2429.8 14212 8245 av EB=1339 22

Continued on next page (footnotes at end of table)

1


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B
https://www.nndc.bnl.gov/ensnds/104/Ru/104ru_beta_decay_documents.pdf
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B

104
44 Rugy-2

From ENSDF %YRu -2

1047¢ B~ decay

1978Su03,1975Ti03,1970Pi08 (continued)

B~ radiations (continued)

E(decay) E(level) I,B_T Log ft Comments
(3.23x10% 5)  2373.7 1.0725 84011 av EB=1366 22
(3.27x10% 5)  2329.2 22123 8116 av Ef=1387 22
(3.31x10% 5)  2285.1 1.9 4 8.20 10 av Ep=1407 22
(3.33x10% 5)  2269.0 4.6 3 7.83 4 av Ep=1415 22
(3.52x10% 5)  2080.8 1.58 15 8395 av Ef=1504 22
(3.57x10% 5)  2034.8 999 7.625 av EB=1526 22
E(decay): Ef=3610 70 (1987Gr18).
(3.63x10° 5)  1970.4 437 8.02 8 av Ep=1557 22
(3.73x10% 5)  1872.4 02827 934 av Ef=1603 22
(4.08x10° 5)  1515.4 3.04 8.40 7  av EB=1773 22
(4.10x10% 5)  1502.6 344 8356 av Ep=1779 22
(4.36x10° 5)  1242.4 6.6 15 8.18 10 av EB=1903 22
(4.71x10% 5) 893.1 10.0 19 8.14 9 av E=2070 22
E(decay): Ef=4600 700 (1987Gr18).
(4.71x10% 5) 888.5 6.4 13 8349 av Ep=2072 22
(5.24x103 5) 358.02  18.025 8.10 7  av Ef=2326 22

E(decay): E=4250 (1970Pi08), Ef>5300 (1963Kil6), E=5240 90 (1987Gr18).

 For absolute intensity per 100 decays, multiply by 0.89.

7( 104Ru)

Iy normalization: from Iy(358y)+Iy(893y)+Iy(1515y)=100, assuming no B~ to g.s., AJ>2.
The following y’s, seen by 1975Ti03 but not present in the 1978Su03 y spectrum, seem to be contaminants: 622.0, 692.9, 711.0,

804.7, 1017.7, 1085.1, 1172.2, 1199.1, 1251.0, 1338.2, 1346.7, 1654.2, 1729.8, 1760.8, 1769.6, 1905.6, 2128.3, 2477.0, 2547.5,
2666.2, 3104.1, 3196.1. The evaluator has adopted some y’s of 1975Ti03 which were not seen by 1978Su03 as these were

presumably masked by the y-rays from 'T¢ and '0'Tc.

E, L%  Edevel) I7 BT
*1353Y 8 021
*150.87 7 051
*153478 031
*1604T 3 214
“163278 041
*1700t 7 031
“176.87 4 072
17917 7 052
190t 6 042
45576 052
70t 10 021
2771% 10 031
*280.87 10 021
855t s 043
%9497 5 074

208.6¥ 2 0123 22690 (34) 19704 3~

31473 0215 22851 2t 19704 3-

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1963Ki16,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1987Gr18,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B

104 104
44 Ru60'3 From ENSDF 44 Ru(,o'3

1041¢ B~ decay  1978Su03,1975Ti03,1970Pi08 (continued)

( 104Ru) (continued)

E, L2  Eievel) Tk r Mult# s o& Comments
33383 07110 26190 2285.1 2%

34913 0105  2429.8 2080.8

3493 1 283 12424 3% 8931 2*

353.7 3 112 12424 3% 8885 4%

35807 100.0 358.02 2% 00 0t E2 001502  a(K)=0.01298; a(L.)=0.00168;

a(M)=0.00031
40717 7 031

“132¥ 2 0135

1878 031

459.6% 2 0.12 3 2429.8 19704 3~

475.0% 2 0.28 8 2760.0 2285.1 2%

511.6% 3 0.16 4 2481.9 37 19704 37

51941 1.0 7 2034.8 2 15154 2

527.2% 2 0.44 8 1515.4 2 988.3 0%

530.5 1 17.5 12 888.5 4+ 358.02 2% E2 0.00455 a(K)=0.00392; a(L)=0.00048

535.1 1 16.5 12 893.1 2t  358.02 2*  MI+E2 —36 +14-5 0.00444  a(K)=0.00382; a(L)=0.00047
540776 <03

5538 1 0347 25243 19704 3~
56553 0.1 2080.8 15154 2
xs812T 4 031
584013 07010 2619.0 20348 2
585.1 3 0226  3075.0 2489.9
605276 082
609.5 1 223 15026 3 893.1 2F
6142 1 131 1502.6 3 8885 4%  D+Q 0.09 8 &: from (6147)(530y)(9).
627.0¥2 0255 15154 2 8885 4%
630.0 3 052 18724 12424 3%
630.3 1 105 9883 0  358.02 2*
64875 3 0265  2619.0 19704 3~
659.3 3 0.1 2630.0 19704 3~
%668.0 1 0.39 5
7925 1 283 20348 2 12424 3F
795.4 3 0.195 34144 2619.0
838.6 1 0.889  2080.8 12424 3%
884.4 | 12313 12424 3+ 35802 2t  MI+E2 -324 0.00011 3 Mult.: D+Q from yy(6). Ty
rules out large M2 admixture.
893.1 1 11572 8931  2* 00 O
919.0F2 0145 34433 25243
9772 2 0.15 3
%980.8 2 0.57 7
984.0f 2 0173 18724 888.5 4%
986.6 2 0244  3583.9 25973
1021.8 1 0525 25243 1502.6 3
1092.9 0515 35828 2489.9
*11194% 1 0687
1128053 03510 3501.6 23737 (3.,1)
11334% 3 02510 35073 23737 (3,1)

1423% 2 0375

1144.7% 2 0.46 5 1502.6 3 358.02 2%
1157.4 1 323 1515.4 2 358.02 2% D+Q 043 11

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B

104
44 Rugy-4

From ENSDF DYRu -4

1047¢ B~ decay

1978Su03,1975Ti03,1970Pi08 (continued)

E, L®  Eeve) I E;
1187.72 0384 20808 893.1
¥1201.62 0496
121003 0334 35839 2373.7
1239.6F 2 0203 24819 3~ 1242.4
12476 1 0637 24899 1242.4
¥1269.02 0496
128181 232 25243 1242.4
¥13439 1 0758
1363.3% 3 0275 33338 1970.4
1376.1F 2 0416 22690 (3.4)  893.1
138057 192 22690 (34) 8885
139661 273 22851  2* 888.5
14363% 3 041170 23292 123  893.1
146675 1 101 3501.6 2034.8
147251 0788 35073 2034.8
151552 08910 15154 2 0.0
151742 08310 2760.0 1242.4
153123 0459 35016 1970.4
1536.7F 4 0195  3507.3 1970.4
1541317 121 24298 888.5
1580.9% 3 0335 28234 1242.4
1593.6F 3 0385 24819 3~ 888.5
1596.7 1 474  2489.9 893.1
1601.52 0215 24899 888.5
1609.0F 3 0134 25973 988.3
161241 656 19704 3~ 358.02
1633.7F 2 0134 42637 2630.0
163582 0718  2524.3 888.5
16768 1 888 20348 2 358.02
¥1708.92  0.40 10
172271 0788  2080.8 358.02
173691 212 2630.0 893.1
1840.53 02010 3875.4 2034.8
1871.6F 3 02510 2760.0 888.5
1911.0 7 222 22690 (34)  358.02
192793 0476  3443.3 1515.4
¥193123 0416
1934.8% 3 0254 28234 888.5
¥1937.3% 3 0.224
1971.12 182 23292 123  358.02
1986.2% 2 02010 3501.6 1515.4
¥1997.12  0.627
201571 202 23737 (3,1)  358.02
061.8% 2 0355
20893% 2 0465 41701 2080.8
¥0953% 2 0.616
212381 252 24819  3° 358.02
0151.1%F 2 0243
2181.9F 1 0505  3075.0 893.1
19051 202

8
i

2+

2+

2+

( 104Ru) (continued)

Mult.# s Comments
6: from (1380y)(530y)(0),6=0.10 11 or 3.3
+24-11.
El 6=0.01 +18-11 or 0.01 5.
D+Q -0.03 4
6=-3.7 +17-14 or 0.17 13.
D+Q 0.05 10

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B

104 104
44 Ru(,o's From ENSDF 44 Ru(,o'S

1041¢ B~ decay  1978Su03,1975Ti03,1970Pi08 (continued)

( 104Ru) (continued)

E, L%  Edevel) I7 Ef I E, L2  Eilevel) B, )
223932 0375  2597.3 358.02 2+ | *2830.2% 3 0.24 3
25812 0737 ¥8383F 3 0425
33222 111 2927.9% 5 0.155 4170.1 12424 3+
2340.4% 5 0256  3582.8 12424 3% | 29758%3 0253 33338 358.02 2*
2375852 0215 36182 12424 3+ | 29823% 3 0.122 38754 893.1 2*
239532 0395  4267.7 1872.4 ¥3007.0¥ 3 0405
246552 131 28234 358.02 2+ | 30264% 3 0253 39195 893.1 2*
51382 0576 3056.5F 3 0354 34144 358.02 2*
2525853 0112 34144 888.5 4+ | 30854% 3 0173 34433 358.02 2*
53292 097 10 314342 09171 35016 358.02 2*
54432 078 8 314922 131 35073 358.02 2*
255022 0989 34433 893.1 2+ | ¥3187.3% 3 0465
260852 182 35016 893.1 2 | 322563 0354 35839 358.02 2*
2633.0¥3 0114 38754 12424 3+ | 32603%¥3 0193 36182 358.02 2*
¥653.9% 3 0.26 3 3276.85 3 0153  4170.1 893.1 2*
¥658.8% 3 028 3 331875 3 0334 3676.7 358.02 2*
2677.0¥ 2 0375  3919.5 12424 3+ | 337063 0334 42637 893.1 2*
269092 0204  3583.9 893.1 2+ | 33745%3 0274 42677 893.1 2+
¥705.9% 2 0.29 3 ¥341823 0408
2717.0¥ 2 0667  3075.0 358.02 2 | 351734 0183 3875.4 358.02 2*
27249% 2 0415 36182 893.1 2+ | 36377 4 0324
278822 0606  3676.7 888.5 4+ | *37043% 4 o0.112
8132% 3 0233 ¥371434 0536
¥816.8% 3 0.16 3 3811.9 4 0.144  4170.1 358.02 2+

 Seen only by 1975Ti03.

¥ Seen only by 1978Su03.

# From yy(6) 1978Su04.

@ For absolute intensity per 100 decays, multiply by 0.89 3.

& 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.

* v ray not placed in level scheme.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1970Pi08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1975Ti03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su03,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1978Su04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Ki07,B

104
44 Rugy-6

From ENSDF

104
44 Rug)-6

0.0

Log ft

(%)
Qp-=5600 50
104
43 TCq)

18-

0.59 7.04
0.41 7.21
0.80 7.03
0.55 7.47
0.54 7.52
083 752
0.72 7.64
1.00 7.53
0.68 7.70
2.24 7.24
1.84 7.96
0.23 8.88
4.3 7.68
0.95 8.40
1.41 8.39
8.8 7.62
3.8 8.02
0.25 9.3
59 8.18
8.9 8.14
5.7 8.34
16.0 8.10

18.3 min 3
%B~=100

1041¢ B~ decay  1978Su03,1975Ti03,1970Pi08

Decay Scheme

Intensities: I, per 100 parent decays

Legend

I < 2%xIe
L, < 10% X1
Iy > 10% X

4267.7

4263.7

4170.1

e

2630.0

2597.3

2489.9

=

@G.DH

2373.7

2080.8

2034.8

1970.4

1872.4

/

1242.4

893.1

//

+

888.5

358.02

ot

0.0 stable
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104
44 Rug,-7

From ENSDF

104
44 Rugy-7

(31) 0.0

Qp-=5600 50

104

43 ¢

18~ Log ft
42 6.97
156 745
0.58 791
046  8.07
123 7.84
167 7.88
121 8.06
184 796
132 811
023 8.88
332 177
43 7.68
095  8.40
17 8.20
8.8 7.62
38 8.02
27 8.40
3.0 8.35
59 8.18
8.9 8.14
57 8.34
160 8.10

1041c B~ decay

1978Su03,1975Ti03,1970Pi08

Decay Scheme (continued)

Intensities: I per 100 parent decays

18.3 min 3
%B =100

e

Legend

I < 2%xIpe
I < 10%x 1%
I, > 10%x 1

3501.6

3443.3

3414.4
3333.8

3075.0

o

2034.8

e

1970.4

1515.4

1502.6

1242.4

ot

988.3

2+
4+t

— =

\a

893.1

888.5

358.02

ot

stable

104

44 Rug,




104
44 Rug)-8

From ENSDF

104
44 RUgy-8

1041¢ B~ decay

19785u03,1975Ti03,1970Pi08

Decay Scheme (continued)

Intensities: I, per 100 parent decays

Legend

I < 2%xIe
I, < 10%x 17

.
(3 ) 0.0 18.3 min 3 Iy > 10%><Il;lllx
Qp-=5600 50 %B-=100
104
43 Tcg
e\?’@':‘? Oﬁ?; %
I~ Log ft nae IJISY
N oA RSN
S b?' "Y (»?9 NS © SIS
43 7.68 SN PR SSS o 2489.9
2.88 7.86 \3* S bgg‘qglg;@»?— 2481.9
NOW oy YN
1.26 8.24 \ Sy o 2429.8
0.95 8.40 @B.1) AN 2373.7
1.97 8.11 \ 12,3 \@gf\\?gg%«f 2329.2
1.7 8.20 \2+ NRGR 2285.1
4.1 7.83 (3.4) TR & 2269.0
LS o
Slen Fod
1.41 8.39 SN SRS & 2080.8
8.8 7.62 2 SRET 2034.8
g o
3.8 8.02 3~ SIS 1970.4
S
\
0.25 9.3 S 1872.4
o
o ©
Q@Q,%,& S
S >
OISR
SESH Do’
2.7 8.40 \2 NN e'e \\v”‘g@- 1515.4
3.0 8.35 3 1502.6
5.9 8.18 \3+ 1242.4
0r 988.3
8.9 8.14 \2+ 893.1
5.7 8.34 4 888.5
16.0 8.10 \2+ 358.02
o+ 0.0 stable
104
44 Rugy




104 104
44 Ru60'9 From ENSDF 44 Ru60'9

104T¢ B~ decay ~ 1978Su03,1975Ti03,1970Pi08

Decay Scheme (continued)

Intensities: I, per 100 parent decays

Legend
L < 2%xIy™
(37) 0.0 18.3 min 3 E— Iy < 10% XI';WC
Qp-=5600 50 %B-=100 — Iy> 10%><I§,"‘”‘
104
43 LCq o
o IN
g F @ i
1B~ Logft N R
SO o &8 ¢
59 8.18 3+ RN INNEN-) 1242.4
ot % SLE o 9883
8.9 8.14 \2+ @7(§°ﬂ 893.1
5.7 8.34 \4+ S 888.5
&
160  8.10 2+ ~ 358.02
0 l 0.0 stable
104
44 Rug,
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