Zgzrso-l From ENSDF - Evaluated March 2020 ZngSO-l

0Zr(y,y’)  2008S¢20,1984Be31,1974Mel3

History
Type Author Citation Literature Cutoff Date

Full Evaluation S. K. Basu, E. A. Mccutchan NDS 165,1 (2020) 1-Mar-2020

2008Sc20: E=7.9,9.0,13.2 MeV beam from ELBE accelerator at the research centre Dresden-Rosendorf. Measured Ey, Iy, angular
distributions, scattering cross sections, width parameters using four HPGe detectors.

2013Ru01: E=7 — 11 MeV 100% linearly polarized and monoenergetic beam from High Intensity y ray Source (HIyS) facility.
Measured Ey, Iy, angular distribution using four 60% HPGe detectors, two perpendicular to the beam and two in horizontal plane
at #=135°. Deduced giant M1 resonance strength.

1984Be31: Polarized bremsstrahlung with E<15 MeV. Measured o (Ey,f), #=0°, 90°, 180°, 270°, semi, enriched target.

1972Me04,1974Me13: Bremsstrahlung with E<5.6 MeV. Measured o(Ey.0), 6=98° and 127°, semi, natural and enriched targets.

1976CaYX: Bremsstrahlung with E<9.5 MeV. Measured o(Ey.0), 6=90° and 127°, semi, natural and enriched targets.

Others: 1969Ra09, 1974Ar15, 1982Bel8.

07r Levels

E(levent — Jr¥ r2r V)@ I eVb)? | Edeved’ 1 12r(en)@ I (evb)?
0.0 0+ 780793 1 0.66 eV 12 12523
218621 2 0.00489% ev 28 194 785787 (1) 0.18 eV 5 349
3308.02  2*  0.0034% ev 7 4719 | 793563 1 1.14eV 20 209 36
384202  2¢  0.024% ev 4 26 4 7976.64 1 0.69 eV 12 12523
3932.4 6 8332 | 800698 1 0.20 eV 5 369
4507.0 8 2010 | 806745 (1) 031eV 7 5513
4578.3 3 0.024% ev 4 16 4 811008 1%  070eV 14 12424
5183.0 5 7124 | 813194 (10)* 088evi6 15428
5304.5 3 0.129 eV 5 578 8144 2 115 75
5503.6 3 0.048% ev 17 346 816675 (1) 0.57eV 1l 9819
5785.0 4 0.145 eV 22 50 8 822128 1 0.33 eV 7 5712
5807.9 3 023 eV 3 7810 | 823563 1 1.5eV 3 254 44
5884.4 4 0.143 eV 23 48 8 8250.75 1 050eV 10 85 16
629582 17"  255ev 22 740 63 | 8295310 (1) 0.24 eV 7 40 11
6389.83 1 0.29 eV 5 8215 |[8313.07 1 042eV 10 7015
642432 1% 172eV IS 479 43 | 833415 1 0.54eV 12 9020
656573 1 0.25 eV 3 66 9 8357518 1 0.10 eV 4 16 7
66692 7 1 0.11 eV 3 29 8 8382.1 10 (1) 0.16 eV 3 256
676142 17%  2.55eV 24 644 60 | 8403.7 11 0.26 eV 4 437
687542 1% 081ev9 198 22 841354 1 130eV 24 21238
6960.4 7 1 0.18 eV 4 4470 | 844064 1 138V 25 22440
704207 1 0.11 eV 3 256 8467.7 15 0.19eV 11 3117
7085.6 10 (1)  0.13eV 4 300 | 850124 1% 22ev4 346 63
719826 1 0.20 eV 5 4510 | 8518 3 025eV 10 40 16
724923 17%  045ev 8 99 17 | 8544 4 0.051eV 19 83
7280.9 7 8553.512 1 0.50 eV 5 79 8
736106 1 0.15 eV 3 337 858837 1 0.60eV 13 9321
738764 1 0.36 eV 7 7514 | 8598210 1 027 eV 8 4212
7424.5 10 0.069 eV 24 145 8625.6 10 1 0.24 eV 7 37 11
7433.88 1 0.09 eV 3 196 8664.15 1 0.39 eV 9 59 14
7468 2 0.061 eV 18 124 871665 1%  1.16ev22 176 33
747493 (1)  0.62eV Il 12723 | 875108 1 041evV 10 6215
7685.8 4 1 0.36 eV 7 7013 | 876045 1 1.08eV 20 162 31
770293  17%  082eV 14 15828 | 8812013 1 0.25eV 9 37 13
7723.1 9 0.11 eV 3 20 6 883328 1 0.56eV 13 8320
775976 (1)  020eV S 389 887499 1 0.28 eV 8 41 11
777906 1 021 eV 5 40 9 8903.0 8 0.39 eV 4 576

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Ru01,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Me04,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976CaYX,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1969Ra09,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Ar15,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1982Be18,B

0Zrs)-2 From ENSDF 102752

OZr(y,y’)  2008S¢20,1984Be31,1974Mel3 (continued)

907r Levels (continued)

EdeveD? 7 121 @)@ I v | Edeved 7 2 en@ I evb)?
8927.4 4 088ev9 12713 | 1004294 (1F 276eV 31 316 36
897849 (1)  0.62ev22 8831 | 1008386 1 0.82 eV 12 93 13
8985 2 032eV9 4513 | 1009427 1 0.73 eV 12 83 14
900475 1 024eV8 3411 | 101049172 (1)  043eV 12 49 13
9014.0 8 0.17eV 10 2414 | 10123718 1 1226V 89  14x10' 10
9034.0 8 025eV5 357 101468 9 1 0.41 eV 11 46 13
9043.6 4 1 050eV7 7110 | 1016348 1 0.54 eV 15 60 16
9053.5 7 027eV5 387 10193.05 1 151 eV 22 168 25
9085.13 1 093eV 1l 12915 | 10216810 1 0.69 eV 16 76 18
olLI6 1 1.02eV 14 14120 | 10233 4 0.43 eV 35 47 38
9123.6 7 091eV I3 12617 | 102412 (1)  072eV 3 79 34
9137.5 7 134eV 16 18522 | 10260.9 11 021eV5 236
914853 1% 510ev48 70366 | 10270.0 7 031eV 8 349
9164.9 7 0.78eV 10 107 14 | 1028626 1 039¢eV 8 429
9177.5 5 118eV I3 16218 | 102983170 (1)  029¢eV 7 328
9187 3 033eV 10 4513 | 1030669 1 043¢V 8 46 9
9196.53 (1IN 185evi9 25225 | 1031514 1 0.95 eV 13 103 74
9260.56 1 L1leV 4 14979 | 1033496 1 0.47 eV 9 51 10
929285 1 1.62eV 18 21624 | 103612 (1)  0.50eV I3 54 14
930947 1 103ev 14 13718 | 1037684 1 2.24 ¢V 26 240 28
933346 1% 106eviS 14179 | 1040259 1 0.80 eV 15 85 16
9373.2 7 0.84eV 16 11121 | 104945171 (1)  04leV 9 4310
939248 1 078 eV IS 102179 | 1050798 1 0.47 eV 10 49 10
9409.4 11 054evi2 7116 | 1052464 1 1.38 eV 18 143 18
9424.3 10 0.61evi3 7917 | 1059507 1 0.90 eV 14 92 14
944474 1 171eV 22 22128 | 1061878 1 0.65 eV 12 67 12
9465.15 1 132eV79 16925 | 1063859 1 0.58 eV 12 59 12
9486.8 4 1 177eV25 22632 | 1068226 1 0.42 eV 10 4210
9510.573 (1)  035evi2 4516 | 10713212 (1)  0.37eV 20 37 20
9524.1 13 1 035eV Il 4414 | 10728211 1 1.0eV 3 102 32
9539.25 1 121eV 18 15422 | 1082715 1 1.07 eV 17 105 16
955146 1 127eV19 16023 | 109142 (1)  117ev 2] 113 21
9563.06 1 142eV22 18028 | 109572 1 122 eV 20 118 19
9609.2 7 0.57eV I8 7222 | 10987.0 10 1 1.69 eV 24 161 23
9625.1 8 047eV 13 5816 | 110442 052 eV 18 49 17
964048 1 046eV 12 5614 | 11094.2 15 0.74 eV 11 70 10
9666.08 (1)  032eV7 399 11108.0 16 042¢eV 8 39 8
967837 (1IN 055evs 6710 | 1112049 1 0.99 eV 18 92 17
9686.96 1 059ev9 7211 | 11129217 0.61 eV 20 57 18
973325 1 045e¢V7 558 11140 2 0.61 eV 10 579
9741.7 7 028eV5 336 1123247 1 0.96 eV 15 88 13
975406 1 041eV7 509 1124326 1 1.01 eV 15 92 14
9784.6 5 092evi2 11115 | 1133776 1 1.01 eV 17 91 15
9805.4 10 034eV7 419 1141757 (1)  12eV3 108 25
9843.46 1 0.70eV 13 8415 | 11452210 1 15¢eV 3 132 28
9855.58 1 049¢eV 11 5813 | 1147978 1 22eV 4 191 33
987244 1 107ev 2] 12624 | 11501 3 0.8¢eV 4 66 37
9890.7 13 (1)  07eV 3 8134 | 115107 038 eV 17 3315
9901.9 13 0.59ev24 7028 | 115312 1 0.85 eV 35 74 30
9932.1 72 1 I.leV 3 12339 | 1162799 052 eV 18 44 16
9962.85 1 15¢eV 3 17237 | 1165158 (1)  0.56¢V 19 48 16
9984.1 11 0.6eV 3 6934 | 11777410 1 15eV5 124 40
10004.2 10 1 0.61evid 7016 | 117883 1 0.9 eV 4 73 36
10019.6 11 1 0.82eV 74 9416 | 11963318 (1)  085eV I8 68 14
10031 2 0.60eV 14 6916 | 119842 1 0.72 eV 17 5713

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B

0Zrs)-3 From ENSDF 1021503

OZr(y,y’)  2008S¢20,1984Be31,1974Mel3 (continued)

907r Levels (continued)

EdeveDT 77 121 @)@ I (Vb
1202068 1 1.94eV26 15521

12067.8 9 1 1.57 eV 24 124 19
122083 12 1 093 eV 21 72 16
12243.6 14 1 0.80 eV 19 62 15
12496.3 18 1.18 eV 24 87 18

12880.3 10 0.16 eV 5 113

 From 2008Sc20, except as noted. The energy was deduced by 2008Sc20 from the y-ray energy measured at 127° to the beam by
including a recoil and Doppler correction.

 As given by 20085c20, except where noted. Values for levels above 6 MeV are from measured y(6).

# From measured asymmetry with polarized photons (1984Be31).

@ From 20085¢20, except where noted.

& From 1974Mel3.

¢ From 1976CaYX.

b Integrated scattering cross section. The values were deduced from data at kinetic energies of 7.9, 9.0 and 13.2 MeV for different
excitation energy ranges, viz., up to 6.875 MeV, between 6.960 and 8.832 MeV and above 8.832 MeV (2008Sc20).

y(*0Zr)

Ratios Iy(90°)/Ty(127°) are from 2008Sc20. Expected values are 0.74 for elastic pure dipole (0-1-0 spin sequence) and 2.18 for
elastic quadrupole (0-2-0 spin sequence).

E),T Ei(level) JT  Ef ’; Mult. ¥ Comments
2186.2 1 2186.2 2%t 0.0 0F
3307.9 2 3308.0 2* 0.0 0F

38419 2 3842.0 2t 0.0 0%

393236 39324 0.0 0
45069 8  4507.0 0.0 0
457823 45783 0.0 0
518285  5183.0 0.0 0
530433 53045 0.0 0
5503.63  5503.6 0.0 0
578484  5785.0 0.0 0
5807.73  5807.9 0.0 0
588424  5884.4 0.0 0
6295.62 62958 1= 0.0 0t EI* Ty(90°)/Ty(127°)=0.75 3.
6389.63 63898 1 00 0f D Ty(90°)/Iy(127°)=0.82 8.
6424.12 64243 1= 00 0t EI* Ty(90°)/1y(127°)=0.74 4.
656543 65657 1 00 0f D 1y(90°)/Ty(127°)=0.79 I5.
666897 66692 1 00 0f D 1y(90°)/1y(127°)=0.64 16.

6761.1 2 6761.4 1= 00 ot EI Iy(90°)/Ty(127°)=0.76 3.
6875.1 2 6875.4 1= 00 ot EI Iy(90°)/Ty(127°)=0.73 4.

6960.1 7 69604 1 00 0f D 1y(90°)/1y(127°)=0.77 11.
704177 70420 1 00 0f D Ty(90°)/1y(127°)=0.74 19.
7085.3 10 7085.6 (1) 0.0 0 (D) Ty(90°)/Ty(127°)=0.83 21.
719796 71982 1 00 0f D Ty(90°)/Iy(127°)=0.49 20.
724893 72492 1= 0.0 0t EI* Ty(90°)/Iy(127°)=0.78 7.
7280.6 7 7280.9 0.0 0

7360.8 6  7361.0 1 0.0 0*
738734  7387.6 1 0.0 0*

Ty(90°)/1y(127°)=0.57 17.
1y(90°)/Ty(127°)=0.68 10.

wAw}

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1976CaYX,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B

90
20215074

From ENSDF

90
20215074

E, E;(level)
74242 10 74245
743358 7433.8
7468 2 7468
7474.6 3 7474.9
76854 4 7685.8
770253 7702.9
772279  7723.1
775936 7759.7
7778.6 6 7779.0
780753  7807.9
785747 7857.8
793523 7935.6
797624 7976.6
8006.58  8006.9
8067.0 5  8067.4
8109.6 8  8110.0
8131.54 81319
8144 2 8144
816635  8166.7
822088 82212
823523  8235.6
825035 82507
8294.9 10  8295.3
83126 7  8313.0
833375  8334.1
8357.1 18 83575
8381.7 10 8382.1
8403.3 11  8403.7
8413.14 84135
84402 4  8440.6
84673 15 84677
8500.8 4  8501.2
8518 3 8518
8544 4 8544
8553.1 12 8553.5
8587.9 7 85883
8597.8 10  8598.2
86252 10  8625.6
866375  8664.1
8716.1 5 8716.6
875058  8751.0
875995  8760.4
8811.5 13  8812.0
883278 88332
887449 88749
8902.58  8903.0
892694  8927.4
897799  8978.4
8985 2 8985
90042 5 9004.7
9013.58  9014.0
9033.58  9034.0
9043.14  9043.6
9053.0 7 9053.5
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2008Sc20,1984Be31,1974Mel3 (continued)

Mult.f

y(gOZr) (continued)
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Continued on next page (footnotes at end of table)

1y(90°)/1y(127°)=1.4 6.

Ty(90°)/Iy(127°)=0.52 21.

1y(90°)/1y(127°)=1.5 5.

Ty(90°)/Ty(127°)=0.96 10.
T1y(90°)/Iy(127°)=0.65 10.

1y(90°)/Iy(127°)=0.83 7.
1y(90°)/Ty(127°)=0.9 3.

Ty(90°)/Iy(127°)=0.82 19.
1y(90°)/Ty(127°)=0.77 17.

Ty(90°)/Iy(127°)=0.75 6.

1y(90°)/1y(127°)=0.84 25.

1y(90°)/1y(127°)=0.81 6.
1y(90°)/Iy(127°)=0.67 7.

Iy(90°)/Ty(127°)=0.71 25.

1y(90°)/1y(127°)=1.0 3.
1y(90°)/1y(127°)=0.71 9.
1y(90°)/1y(127°)=0.74 9.

1y(90°)/Iy(127°)=0.89 14.
Ty(90°)/Ty(127°)=0.80 13.

1y(90°)/1y(127°)=0.74 4.
Ty(90°)/Ty(127°)=0.68 7.
1y(90°)/1y(127°)=0.9 3.

Ty(90°)/Ty(127°)=0.73 18.
1y(90°)/Iy(127°)=0.72 I8.
Ty(90°)/Ty(127°)=0.32 18.

1y(90°)/1y(127°)=1.1 4.

1y(90°)/1y(127°)=0.87 9.

Iy(90°)/Iy(127°)=0.87 10.

1y(90°)/Iy(127°)=1.0 5.
1y(90°)/Iy(127°)=0.81 8.
1y(90°)/1y(127°)=1.6 6.

Ty(90°)/Iy(127°)=0.12 6.

T19(90°)/Iy(127°)=0.58 13.
Ty(90°)/Ty(127°)=0.59 22.

1y(90°)/1y(127°)=0.7 3.

Ty(90°)/Iy(127°)=0.68 16.

Ty(90°)/Iy(127°)=0.75 6.

1y(90°)/1y(127°)=0.36 14.
1y(90°)/Iy(127°)=0.58 10.
1y(90°)/1y(127°)=0.76 24.
1y(90°)/Iy(127°)=0.67 15.
1y(90°)/1y(127°)=0.37 13.

Ty(90°)/Iy(127°)=0.8 4.

Ty(90°)/Iy(127°)=0.45 23.

1y(90°)/1y(127°)=0.44 6.
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B

90
10215073

From ENSDF

90
10215073

E, E;(level)
9084.6 3 9085.1
911066  9111.1
9123.17  9123.6
9137.0 7  9137.5
9148.03  9148.5
9164.4 7  9164.9
917705 9177.5
9186 3 9187
9196.03  9196.5
9260.0 6 9260.5
929235  9292.8
9308.9 7  9309.4
933296  9333.4
937287 93732
939198  9392.4
9408.9 11 9409.4
9423.8 10 9424.3
94442 4 9444.7
9464.6 5 9465.1
9486.3 4 9486.8
9510.0 13 9510.5
9523.6 13 9524.1
953875  9539.2
9550.96  9551.4
9562.56  9563.0
9608.6 7 9609.2
9624.58  9625.1
9639.8 8  9640.4
966548  9666.0
9677.77  9678.3
9686.36  9686.9
973265 97332
9741.17  9741.7
975346 9754.0
9784.05  9784.6
9804.8 10 9805.4
9842.86  9843.4
985498  9855.5
9871.84  9872.4
9890.1 13 9890.7
9901.3 13 9901.9
9931.5 12 9932.1
996225  9962.8
9983.5 11  9984.1

10003.6 10 10004.2
10019.0 77 10019.6
10030 2 10031

100423 4 10042.9
1008326  10083.8
10093.6 7 10094.2
101043 12 10104.9
10123.1 18 101237
1014629  10146.8
1016298  10163.4
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2008Sc20,1984Be31,1974Mel3 (continued)

y(gOZr) (continued)
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Continued on next page (footnotes at end of table)

Ty(90°)/Iy(127°)=0.60 9.
1y(90°)/Ty(127°)=0.64 15.

Ty(90°)/Ty(127°)=0.60 4.

Ty(90°)/1y(127°)=0.72 7.
1y(90°)/1y(127°)=0.67 9.
1y(90°)/Ty(127°)=0.65 7.
Ty(90°)/1y(127°)=0.71 10.

y(90°)/1y(127°)=0.67 10.

y(90°)/1y(127°)=0.45 13.

Ty(90°)/Ty(127°)=0.65 8.
1y(90°)/1y(127°)=0.66 11.
1y(90°)/Ty(127°)=0.75 10.
1y(90°)/1y(127°)=0.9 4.
1y(90°)/Ty(127°)=0.47 22.
1y(90°)/1y(127°)=0.85 13.
1y(90°)/Ty(127°)=0.47 9.
y(90°)/1y(127°)=0.64 17.

1y(90°)/Ty(127°)=0.6 3.
1y(90°)/1y(127°)=0.7 3.
y(90°)/1y(127°)=0.67 19.
1y(90°)/Ty(127°)=0.66 17.
y(90°)/1y(127°)=0.5 3.

1y(90°)/Ty(127°)=0.5 3.
1y(90°)/Iy(127°)=1.4 3.
y(90°)/Ty(127°)=1.6 6.
1y(90°)/Ty(127°)=0.77 16.
Ty(90°)/Ty(127°)=0.55 17.
1y(90°)/Ty(127°)=0.49 12.
Ty(90°)/Ty(127°)=0.7 5.

1y(90°)/1y(127°)=0.43 14.
1y(90°)/Iy(127°)=0.57 14.

Iy(90°)/1y(127°)=0.42 19.
Iy(90°)/Ty(127°)=0.65 16.

Ty(90°)/Ty(127°)=0.70 8.
1y(90°)/1y(127°)=0.78 13.
1y(90°)/Ty(127°)=0.74 19.
1y(90°)/1y(127°)=0.7 3.
1y(90°)/Ty(127°)=0.5 3.
y(90°)/1y(127°)=0.6 3.
1y(90°)/Ty(127°)=0.50 23.
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90
10215970

From ENSDF

90
10215976

E, E;(level)
1019245 10193.0
102162 10 10216.8
10232 4 10233
10240 2 10241
102603 11 10260.9
10269.4 7 10270.0
10285.6 6 10286.2
10297.7 10 10298.3
10306.0 9 10306.6
1031454  10315.1
1033436 10334.9
10360 2 10361
1037624 10376.8
1040199 10402.5
10493.8 11 10494.5
1050728 10507.9
10523.94  10524.6
105943 7 10595.0
10618.08  10618.7
10637.89  10638.5
10681.56  10682.2
107125 12 10713.2
10727.5 11 10728.2
10826.4 5 10827.1
10913 2 10914
10956 2 10957
10986.3 10 10987.0
11043 2 11044
11093.5 15 11094.2
11107.3 16 11108.0
1111979  11120.4
11128.5 17  11129.2
11139 2 11140
11231.6 7 11232.4
1124246 112432
1133696  11337.7
1141677 114175
11451.4 10 11452.2
1147898  11479.7
11500 3 11501
11509 7 11510
11530 2 11531
11627.19  11627.9
11650.7 8 11651.5
11776.6 10 11777.4
11787 3 11788
11962.4 18 119633
11983 2 11984
12019.7 8 12020.6
120669 9 12067.8
12207.4 12 122083
122427 14 12243.6
12495.4 18 12496.3
12879.3 10 12880.3
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90 Zr(yyy')  2008Sc20,1984Be31,1974Mel3 (continued)
y(gOZr) (continued)
Mult.i Comments
D Iy(90°)/Ty(127°)=0.60 12.

D)

~

~

~

~

CUgGUUgUUTUUUgUUgUoUgT

v

UU@UUU

~

UUUUU@UUG W)

Iy(90°)/Iy(127°)=0.57 24.

Ty(90°)/Iy(127°)=0.9 3.

1y(90°)/Iy(127°)=0.64 19.
Ty(90°)/Ty(127°)=0.8 3.
1y(90°)/1y(127°)=0.71 21.
1y(90°)/1y(127°)=0.63 12.
Ty(90°)/Ty(127°)=0.68 21.
1y(90°)/1y(127°)=0.9 3.
Ty(90°)/Ty(127°)=0.46 7.
1y(90°)/1y(127°)=0.72 I4.
1y(90°)/1y(127°)=0.7 3.
1y(90°)/1y(127°)=0.6 3.
1y(90°)/Ty(127°)=0.72 10.
1y(90°)/1y(127°)=0.80 19.
Ty(90°)/Ty(127°)=0.74 23.
1y(90°)/1y(127°)=0.41 20.
1y(90°)/Ty(127°)=0.54 16.
1y(90°)/1y(127°)=0.8 4.
Ty(90°)/Ty(127°)=0.67 20.
1y(90°)/1y(127°)=0.82 I5.
Ty(90°)/Ty(127°)=0.79 21.
1y(90°)/1y(127°)=0.35 8.
Ty(90°)/Ty(127°)=0.66 13.

Ty(90°)/Iy(127°)=0.60 I6.

1y(90°)/1y(127°)=0.45 I4.
Ty(90°)/Ty(127°)=0.58 15.
1y(90°)/1y(127°)=0.85 13.
1y(90°)/Ty(127°)=0.8 4.

1y(90°)/1y(127°)=0.42 12.
1y(90°)/Ty(127°)=0.58 15.

1y(90°)/Iy(127°)=0.42 25.

1y(90°)/1y(127°)=1.0 3.
Ty(90°)/Ty(127°)=0.46 22.
1y(90°)/1y(127°)=0.4 3.
1y(90°)/Ty(127°)=0.8 3.
1y(90°)/1y(127°)=0.57 I8.
1y(90°)/Ty(127°)=0.67 14.
1y(90°)/1y(127°)=0.63 17.
Ty(90°)/Ty(127°)=0.40 15.
1y(90°)/1y(127°)=0.57 19.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B

0Zrsy-7 From ENSDF 02577

OZr(y,y’)  2008Sc20,1984Be31,1974Mel3 (continued)

y(gOZr) (continued)

T Deduced by the evaluators from level energies given by 2008Sc20 and with recoil correction removed which varies from 1.0 keV
at the highest of 12.9 MeV to 0.03 keV at 2.2 MeV excitation.

¥ From Iy(90°)/Ty(127°)ratios from 2008Sc20.

# From measured asymmetry with polarized photons (1984Be31).



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1974Me13,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2008Sc20,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1984Be31,B

00 N7r -8
4OZrSO—S From ENSDF 407750
90 Zr(y,Y)  2008Sc20,1984Be31,1974Mel3
Level Scheme
{\Q"‘.“
§ o 4 128803  0.16eV 5
\"?2«?\ 3 12496.3 1.18 eV 24
1 5/,—@? 3 12243.6 0.80eV 19
: &,? 2 122083 0.93eV 2/
1 \(\978&' - 12067.8 1.57 eV 24
1 0% 12020.6  1.94¢V 26
1 \\ng? - 11984 0.72eV 17
0 = /é\i 9 11963.3 0.85eV 18
, < ,\/\bi/\@\ 11788  09eV 4
1 < §< 11777.4 1.5eV5
o & T . 11651.5  0.56eV 19
$ 116279 0.52¢eV I8
1 & 2 11531 0.85eV 35
S s o 11510 0.38eV 17
g 11501 0.8eV 4
SErCars) 114797 226V 4
: 3':\@'7 3 114522 15eV3
0 S £ 9 114175 126V 3
1 < &3 113377 1.01eV 17
> o~ 11243.2 1.01eV 15
1 R 9 112324 0.96eV 15
1 SIS 11140 0.61 ¢V 10
SIS 111292 0.61 eV 20
= & 111204 0.99eV I8
1 N & 111080 042eV 8
N é«:’i Q 110942 0.74eV 11
N &,QG-;Q 11044 052V 18
: S ggi Q 10987.0  1.69eV 24
1 N @Qf vQ 10957 1.22eV 20
m N Qag?-—.,)o—\ 10914 1.17eV 21
1 S &'?;%@ 10827.1  1.07eV 17
! S &2 107282 1.0eV 3
o S &2 107132 0.37eV 20
; Y& 10682.2  0.42¢eV 10
: N S 10638.5  0.58 eV 12
1 S SR 10618.7  0.65eV 12
N & 10595.0  0.90 eV 14
1 N 10524.6  1.38¢eV I8
. ! 0.0
49182%0




90
N7 -9 From ENSDF 40415079
40750
2008Sc20,1984Be31,1974Mel3
Level Scheme (continued)
10507.9  0.47eV 10
1 10494.5  0.41eV 9
@ 10402.5  0.80eV 15
1 10376.8  2.24¢eV 26
1 10361 0.50eV I3
(€))] 103349  0.47eV 9
1 10315.1  0.95eV I3
1 10306.6  0.43eV 8
1 10298.3  0.29eV 7
(€))] 10286.2  0.39eV 8
1 102700 0.31eV 8
10260.9  021eV 5
10241 0.72eV 3
@ 10233 0.43eV 35
102168  0.69eV 16
1 10193.0  151eV 22
1 3 101634 0.54eV 15
1 yeiars) 10146.8  0.41eV 11
1 S 101237 122V 89
1 \S*M/@ 101049  043eV 12
Q) St 100942 073V 12
1 $ 100838 0.82eV /2
1 10042.9 276 eV 31
a 10031 0.60eV 14
10019.6  0.82¢eV I4
1 100042 0.61eV /4
1 9984.1  0.6eV 3
99628  1.5eV 3
1 99321  1.1eV3
1 9901.9  0.59eV 24
9890.7  0.7eV 3
(€))] 98724  1.07eV 21
1 9855.5  0.49eV 1]
1 98434 0.70eV I3
1 98054 0.34eV7
9784.6 0.92eV I2
97540 041eV7
1 97417 028eV 5
0.0
0+
49182%0




90
402750

10 From ENSDF

90
404150710

OZr(y,yY)  2008Sc20,1984Be31,1974Mel3

Level Scheme (continued)

9733.2

9686.9

9678.3

9666.0

9640.4

9625.1

9609.2

9563.0

9551.4

9539.2

9524.1

9510.5

9486.8

9465.1

9444.7

9424.3

9409.4

9392.4

9373.2

9333.4

9309.4

9292.8

9260.5

an

9196.5

9187

9177.5

9164.9

9148.5

9137.5

9123.6

9111.1

9085.1

9053.5

9043.6

9034.0

9014.0

9004.7

8985

ot

0.0

90
40475

0.45evV7

0.59eV 9

0.55evV 8

032evV7

0.46 eV 12
0.47eV 13
0.57eV 18
1.42eV 22
1.27eV 19
1.21eV I8
035eV 11
0.35eV 12
1.77eV 25
1.32eV 19
1.71eV 22
0.61eV 13
0.54eV 12
0.78 eV 15
0.84eV 16
1.06 eV 15
1.03 eV 14
1.62eV I8
1.11eV 14
1.85eV 19
0.33eV 10
1.18eV I3
0.78 eV 10
5.10eV 48
1.34eV 16
091eV I3
1.02eV 14
093eV 11
027eV 5

0.50ev 7

025eV 5

0.17eV 10
0.24eV 8

0.32eV9
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90
402750711

From ENSDF

90
202750711

@

OZr(y,Y)  2008Sc20,1984Be31,1974Mel3

Level Scheme (continued)

8978.4

8927.4

8903.0

8874.9

8833.2

8812.0

8760.4

8751.0

8716.6

8664.1

8625.6

8598.2

8588.3

—_ = = = = = = = = = =
|

8553.5

8544

8518

8501.2

8467.7

8440.6

8413.5

8403.7

8382.1

8357.5

8334.1

8313.0

8295.3

8250.7

8235.6

8221.2

@

8166.7

a-

8144

8131.9

8110.0

@

8067.4

8006.9
7976.6

7935.6

@

7857.8

ot

0.0

90
40415

0.62eV 22
0.88eV 9
0.39eV 4
0.28eV 8
0.56eV I3
025eV 9
1.08 eV 20
0.41eV 10
1.16 eV 22
039eV 9
024eV7
027eV 8
0.60eV I3
0.50eV 5
0.051eV 19
0.25eV 10
22eV4
0.19eV 11
1.38eV 25
1.30eV 24
0.26eV 4
0.16eV 3
0.10eV 4
0.54eV 12
0.42eV 10
024eV7
0.50eV 10
1.5eV3
033eV7
0.57eV 11

0.88eV 16
0.70eV 14
031eV7
020eV 5
0.69eV 12
1.14eV 20
0.18eV 5
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W07 12
50-12 From ENSDF 40750

OZr(y,Y)  2008Sc¢20,1984Be31,1974Mel3

Level Scheme (continued)

7807.9  0.66eV 12

77790  021eV5
77597 020eV 5
77231 0.11eV 3
7702.9  0.82eV 14
76858  0.36eV 7
74749 0.62eV 11
7468 0.061eV I8

7433.8  0.09eV 3
7424.5  0.069 eV 24
7387.6  0.36eV 7
7361.0  0.15eV 3
7280.9

7249.2  0.45eV 8
71982  0.20eV S

L
P
7‘0%\7
5 , |
"/O
|
/

o 70856 0.13eV 4
&->—9 70420 0.11eV 3
69604 (.18 eV 4
68754 0.81eV 9

il
ot

6565.7 0.25eV 3
6424.3 1.72eV 15

ol 67614 255V 24
ﬁ“’f&‘e \ 6669.2 0.11eV 3

/ 8 \
\ 6389.8 0.29eV 5

& & 62958 2.55eV 22
- o . 58844 (.143 eV 23
S 5807.9  0.23eV 3
L2y
4 G 5785.0

& 0.145eV 22
o S
5 o 5503.6  0.048 ¢V 17
o 5304.5 0.12eV S5
5183.0
o:-’
AN
) @@ 45783 0.024 eV 4
A\ 4507.0
o
»
SN 3932.4
i 3842.0  0.024 eV 4
2
&
& 3308.0  0.0034eV 7
2
v
O
\Oo
D 2186.2  0.00489 eV 28
2

(=]

90
40215
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