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“Ru(*He,2ny)  2009Ra06

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Balraj Singh and Jun Chen NDS 172, 1 (2021) 31-Jan-2021

2009Ra06: E=17 MeV beam was supplied by the FM Tandem Van de Graaff, at the University of Cologne. The *’Ru target was
0.8 mg/cm2 thick backed on 15 mg/c:m2 197 Ay substrate. Measured Ey, 1y, yy-coin, yy(6) using HORUS cube array of 12
HPGe detectors, five of which were (BGO) Compton suppressed. Deduced levels, J, , y-ray multipolarities, mixing ratios.
Comparison with theoretical calculations using shell model ANTOINE code.

All data are from 2009Ra06, unless otherwise noted.

100pq Levels

The 1523.6, 2621.6 and 2679.2 levels reported earlier were not confirmed in the work by 2009Ra06, due to different placements
(for the first two levels) or non-observation (for the third level) of the de-exciting transitions.

E(level)T ek Comments
0.0 0*
665.42 2%
141592 4%
1587.42 2+ Identified as a 2-phonon state.
192542 3+# Possible 3-phonon state.
205543  (47)
2189.03 6"
27803 5+
2351.04 (4%)
235885 ()* Identified as one-phonon mixed-symmetry state.
J7: tentative assignment from yy(6) data (2009Ra06).
243024 4%
2469.53 6™
250574 5
2519.04 (0" to 4T)
253156 (@5
2616.86 (0% to 4%)
2693.74 (@
2783.9 6
282116 (4
287975  (4%)
288634  (4%,5,6%)
2919.53  @H
293926 (2% to 6%)
297656 (0" to 4")
208754 8"
3022.2 4
3079.2 4
3177.8 4
3231.4 4
323479 614.1y was not seen in this work.
329624 (6T) J7: 2009Ra06 give (6,77), but y to (4*) suggests (61).
3311.16
3371.89 (2% to 6%)
3439.5 4
346727 (2to6)
354757 (210 6)
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9Ru(*He,2ny)  2009Ra06 (continued)

100pq Levels (continued)

E(level)T ek Comments

3622.0 11 (4% to 8%) J™: (47,5,6) assigned in 2009Ra06.

3646.77 (3" to77)

3823.0 9

3868.6 4 10*

3879.4 6

4054.0 7 614.4y and 1065.7y were not seen in this work.

 From least-squares fit to Ey data.
¥ From the Adopted Levels, unless otherwise noted.
# Spin from yy(#) data of 2009Ra06.

Comments

,y(lOOPd)
E;(level) 7 E, I B, 0 Mult. T st
6654  2F 66542 100 0.0 0*
14159 4+ 75052 100 665.4 2*
1587.4 2% 92202 1004 6654 2+  (E2+Ml) —1.77 +32-43
1587.4 3 60 5 0.0 0*
19254 3% 338.1 2 112 15874 2+  (MI+E2) —0.59 +31-42
510 <72 1415.9 4*
126002 1004 6654 2%  (MI+E2) -2.36 30
20554 (40) 639.62 100 1415.9 4*
2189.0  6* 773.12 100 14159 4* Q
22780  5* 222.7 4 208 20554 (47)

352.6 2 105 19254 3*
862.0 4 100 20 14159 4 (MI1+E2) -0.145

2351.0 (4% 1685.5 4 100 665.4 2%

23588  (2)F 1693.4 4 665.4 2t D(+Q) -0.08 20
2359.3% 8 0.0 0*

24302 4 504.8 3 100 1925.4 3*  D+Q -0.08 5

2469.5 6 19205 84  2278.0 5%

280.5 2 72 3 2189.0 6"
1053.5 2 100 5 14159 4*
2505.7 57 450.6 5 121 20554 47)
1089.2 2 100 2 14159 4* D(+Q) —-0.06 4
2519.0 (0* to 4%) 931.6 4 100 10 1587.4 2*
1853.5 5 105 6654 2*

25315 (24) 111565 100 14159 4+  (Q)
2616.8 (0t to4%) 195145 100 665.4 2*
26937  (4) 1277.83 100 14159 4*  D(+Q) ~0.37 +45-63
2783.9 211855 100 665.4 2F
28211 (4) 140525 100 14159 4+  D+Q ~0.66 +51-97
2879.7  (4%) 528.7 4 44 10 2351.0 (44)

954.3 8 52 19254 3*

2214.1 8 10020 6654 2%

2886.3 (4*,5,6%) 416.9 4 5210 2469.5 6
697.4 4 10020 2189.0 6*
1470.2 4 56 10 1415.9 4*

2919.5 4" 450.0 2 100 10 2469.5 6™

Mult.: dominant E2 in 2009Ra06.

6(0/Q)=+0.01 5.

Mult.: MI+E2 in 2009Ra06.

Mult.: dominant M1 in 2009Ra06.

E,: this y-ray was observed in
singles spectra only.

0(0/Q)=-0.10 14.
Mult.: pure E2 in 2009Ra06.
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9Ru(*He,2ny)  2009Ra06 (continued)

Ei(level) " E, L E/
29195 (4%) 568.5 5 62 23510
73063 205  2189.0
150344 308 14159
29392 (2% t06%) 152335 100 1415.9
29765 (0" to4*) 1389.15 100 1587.4
29875  8* 79852 100 2189.0
3022.2 51643 1007  2505.7
967.0 5 65 20554
3079.2 609.04 10020 2469.5
89054 6910 2189.0
3177.8 19044 1005 29875
70825 1910 2469.5
98885 898  2189.0
32314 20045 142 30222
72594 1004  2505.7
104224 143 2189.0
3234.7 181878 100 1415.9
32962  (6%) 30885 4510 29875
37665 10020 2919.5
101815 125 22780
3311.1 960.15 100 2351.0
33718 (2T to6%) 195588 100 1415.9
3439.5 26175 9620 31778
969.95 10020 2469.5
125065 6915 2189.0
34672 (2to6) 103705 100 2430.2
35475  (2to6) 111735 100 2430.2
36220 (4T t0 8%) 1152510 100 2469.5
3646.7 (3" to77) 1141.05 100 2505.7
3823.0 1767.6 8 100 2055.4
3868.6  10* 881.12 100 2987.5
3879.4 647.9% 6 3231.4
857.3% 6 3022.2
4054.0 822.7% 8 3231.4
876.1% 8 3177.8

y(190Pd) (continued)

T
I

Mult.T 0 il Comments

M1+E2) -0.7 +5-11 6=-0.66 +5/—105 in 2009Ra06.

Q Mult.: §(0/Q)=+0.04 5.

T From 2009Ra06 based on yy(6) data. The A, and A, angular distribution coefficients are not listed by the authors, but detailed
angular correlation plots are given. Authors discuss specific multipolarity assignments for a few transitions in the text, others are
implied by the evaluators from J* values of the initial and final levels. As the angular distribution are parity insensitive,
evaluators assign D+Q and Q for implied M1+E2 and E2 from AJ” values, however for large §(Q/D) values, (M1+E2) is
assigned from RUL, assuming that there are no levels with half-lives longer than few ns.

¥ Placement of transition in the level scheme is uncertain.
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46" “54 From ENSDF 46 " Y54
“Ru(®*He,2ny)  2009Ra06 Legend
Level Scheme
Intensities: Relative photon branching from each level
,,,,,, » ¥ Decay (Uncertain)
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“Ru(CHe,2ny)  2009Ra06 Legend

Level Scheme (continued)

Intensities: Relative photon branching from each level
—————— » Y Decay (Uncertain)
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“Ru(®*He,2ny)  2009Ra06

Level Scheme (continued)

Intensities: Relative photon branching from each level
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