31Scys-1 From ENSDF - Evaluated June 2023 31S¢,5-1
4“CaCCHe,t)  2013Fu08,1972Ma50
History
Type Author Citation Literature Cutoff Date

Full Evaluation ~ Jun Chen and Balraj Singh  NDS 190,1 (2023) 20-Jun-2023

Target *Ca J7=0%.

2013Fu08 (also 2016Fu02 conference report): E=140 MeV/nucleon >He beam produced from the K=400 Ring Cyclotron at the
high-energy resolution facility of the Research Center for Nuclear Physics (RCNP, Osaka). Target was 1.83 mg/cm? thick (98.8%
enriched) self-supporting 4*Ca foil. Reaction products were momentum analyzed with the Grand Raiden spectrometer (FWHM=28
keV). Measured o (E,0) at §=0°—0.5° and 2.5°. Deduced levels, L-transfers, Gamow-Teller strengths from DWBA analysis.
Comparison with shell-model calculations.

1972Ma50: E=25 MeV 3He beam produced from the Argonne National Laboratory tandem Van de Graaff accelerator. Target of a
50 ug/cm? calcium (enriched to 99% in **Ca) on a 20 ug/cm?® carbon backing. Tritons momentum analyzed by an Enge
split-pole spectrograph and detected on photographic plates in the focal plane. Measured o (E¢,0). Deduced levels, J, m, L from
DWBA analysis.

2011St03, 2012St22: E=420 MeV at typical beam current of 25 nA. Targets of 1.63-1.87 mg/cm? thickness. Tritons analyzed by
Grand Raiden magnetic spectrometer at RCNP, Osaka facility. FWHM=20 keV. Measured angular distributions from 0° to 2.5° in
several steps. The authors state that 59 levels with AL=1 and 189 new levels in **Sc were discovered up to an excitation energy
of 14.2 MeV. Dipole transition strengths were deduced from these data. On enquiry by the evaluators for details of these data, the
authors mentioned that the analyses of these data were still in progress.

Additional information 1.

Data are from 2013Fu08 unless indicated otherwise. Above 3.4 MeV excitation energy, data are available from 2013Fu08 only.

43¢ Levels

A level at 12633.9 keV with L=1 is shown in Fig. 1 of 2011St03, it may be in **Sc.
Population intensities of levels from 2013Fu(8 are in terms of raw counts in the peaks from outgoing tritons.

E(level)t GESS I -1(cs § id Comments
0 2% 2 L: other: >1 from 2013Fu08.
Intensity=1009 57 (2013Fu08).
7095 1o
15095 o
236%4  2737) 3 E(level): other: 237 5 (1972Mas50).
L: other: >1 from 2013Fu08.
Intensity=76 18 (2013Fu08).
27195 6t 6
350@ 5 4t 4
424@5 30 3
533@ g
63195 @5 5
667 4 1" 0,2 0.714 36 E(level): other: 667 5 (1972Ma50).
L: 0 from 2013Fu08, 2 from 2011St03.
B(GT): for L=0 (2013Fu08).
Intensity=182999 752 (2013Fu08).
725@ 15 12 @
765 4 3t 4 E(level): other: 765 5 (1972Ma50).
L: other: >1 from 2013Fu08.
Intensity=8032 782 (2013Fu08).
982 5 7 6 E(level): weighted average of 976 5 (1972Ma50) and 986 4 (2013Fu08).
L: other: >1 from 2013Fu08.
Intensity=251 33 (2013Fu08).
1053@ 5 5t 6
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31Sc,,-2 From ENSDF 315¢,5-2
4“Ca(’Het)  2013Fu08,1972Ma50 (continued)
43¢ Levels (continued)
E(level)t 5 LF B Comments
1143 4 17,2%) 2 E(level): other: 1142 5 (1972Ma50).
L: other: >1 from 2013Fu08.
Intensity=1181 69 (2013Fu08).
1188 4 3t 4 E(level): weighted average of 1189 5 (1972Ma50) and 1187 4 (2013Fu08).
L: other: >1 from 2013Fu08.
Intensity=3964 116 (2013Fu08).
13039 10
1330 4 31,47 4 E(level): other: 1330 5 (1972Ma50).
L: other: >1 from 2013Fu08.
Intensity=338 36 (2013Fu08).
1428 4 3ttt 4 E(level): other: 1427 5 (1972Ma50).
L: other: >1 from 2013Fu08.
Intensity=356 36 (2013Fu08).
1534@ 5 5+ 6
15619 10
1608€ 8 (34t 4
1652€5 32 3
1687€ 5 547 5
1770 4 27,37 3 E(level): other: 1769 5 (1972Ma50).
L: other: >1 from 2013Fu08.
Intensity=835 64 (2013Fu08).
1813 4 0,2 0.059 3 Edevel): weighted average of 1812 5 (1972Ma50) and 1814 4 (2013Fu08).
J7: (2*) proposed by 1972Ma50 from L=2, but it is inconsistent with L=0 from
2013Fu08.
L: 0 from 2013Fu08, 2 from 1972Ma50.
B(GT): for L=0 (2013Fu08).
Intensity=15114 219 (2013Fu08).
18669 5
1959 4 E(level): other: 1959 10 (1972Ma50).
Intensity=133 28 (2013Fu08).
1984@ 10
2036@ 10
2069 4 0 0.007 I  L: from 2013Fu08.
Intensity=1667 101 (2013Fu08).
21069 5 56 6
2174@ 5
21025 34t @
2240@ 5
2325@ 8
2374@ o
2425 4 3.4t 4) E(level): weighted average of 2423 5 (1972Ma50) and 2426 4 (2013Fu08).
L: other: >1 from 2013Fu08.
Intensity=783 70 (2013Fu08).
2484@ 5
2516 4 >1 E(level): other: 2518 10 (1972Ma50).
L: from 2013Fu08.
Intensity=308 46 (2013Fu08).
25859 10 (3) 3)
26259 10
2702 4 >1 E(level): other: 2701 5 (1972Ma50).

Intensity=5249 185 (2013Fu08).

Continued on next page (footnotes at end of table)

2


https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B

44
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From ENSDF

44
315C)3-3

E(level)

2780 4

2854@
2916 4

2991 @
3014 40

3080 4

3105@
3152 4

3221 4
3289 4

3326 4

3419 4
3458 4
3557 4
3641 4
3711 4
3826 4
3905 4
39567 4
39737 4
4055 4
4139 4
4261 4
4323 4
4430 4
44707 4
44907 4
4558 4
46417 4
46587 4
4718 4
4791 4
48327 4
4857 4
5000 4
5065 4
5096 4
5200 4
5262 4
5295 4
5404 4
54397 4
54637 4
5506 4
5559 4
56127 4
5636 4
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“CaCHe,t) 2013Fu08,1972Ma50 (continued)

43¢ Levels (continued)

B(GT)# Comments
E(level): weighted average of 2781 5 (1972Ma50) and 2779 4 (2013Fu08).
Isobar analog state (IAS).
L: from 2013Fu08 and 1972Ma50.
Intensity=130172 859 (2013Fu08).
E(level): weighted average of 2922 10 (1972Ma50) and 2915 4 (2013Fu08).
Intensity=7167 218 (2013Fu08).

0.154 8  E(level): other: 3015 70 (1972Ma50).
Intensity=39126 479 (2013Fu08).
E(level): weighted average of 3076 10 (1972Ma50) and 3081 4 (2013Fu08).
Intensity=524 101 (2013Fu08).

0.390 20  E(level): other: 3152 10 (1972Ma50).
Intensity=98834 750 (2013Fu08).
E(level): other: 3220 /0 (1972Ma50).

0.028 2 E(level): other: 3292 10 (1972Ma50).
Intensity=6989 224 (2013Fu08).
E(level): other: 3326 20 (1972Ma50).
Intensity=335 700 (2013Fu08).

0.014 1 Intensity=3616 179.

0.039 2 Intensity=9931 255.
Intensity=557 43.

0.274 14  Intensity=69055 400.

0.148 8  Intensity=37404 299.
Intensity=356 45.

0.052 3 Intensity=13002 227.
Intensity=1620 320.
Intensity=1489 326.

0.119 6  Intensity=29956 268.
Intensity=8834 236.

0.006 2 Intensity=1618 470.

0.026 1 Intensity=6536 158.
Intensity=1947 72.
Intensity=2053 205.
Intensity=4692 226.

0.041 2 Intensity=10357 152.

0.011 2 Intensity=2653 352.

0.019 2 Intensity=4833 373.
Intensity=2687 89.

0.009 1 Intensity=2365 §3.
Intensity=490 131.

0.062 3 Intensity=15515 223.

0.093 5 Intensity=23328 222.

0.024 1 Intensity=5921 143.

0.010 1 Intensity=2614 116.

0.066 3 Intensity=16332 238.

0.033 2 Intensity=8148 160.
Intensity=459 79.

0.035 2 Intensity=8717 157.
Intensity=1416 131.
Intensity=1195 129.

0.075 4 Intensity=18625 203.

0.020 Intensity=5029 118.
Intensity=2969 170.

0.023 1 Intensity=5607 188.
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51Scy,-4 From ENSDF 51Sc,;-4

“CaCHe,t) 2013Fu08,1972Ma50 (continued)

43¢ Levels (continued)

-
ER

E(level)t B(GT)* Comments
570024 0 0.010 7 Intensity=2462 84.

57244 0 0.043 2 Intensity=10582 226.
57744  (0) 0.008 / Intensity=1931 84.
58224 0 0.043 2 Intensity=10564 185.
5854?74  (0) 0.010 /I Intensity=2459 145.
5880 4 0 0.007 1  Intensity=1779 134.
5926 4 =1 Intensity=318 49.
5980 4 >1 Intensity=561 75.
60134 0 0.045 2 Intensity=11025 194.
604374 0 0.018 7  Intensity=4441 160.
6099 4  >1 Intensity=3537 98.
61564 0 0.030 2 Intensity=7289 131.
6201 4 >1 Intensity=368 57.
6246 4 >1 Intensity=362 47.
63034 >1 Intensity=1206 62.
6367 4 >1 Intensity=966 65.
64044 0 0.006 I  Intensity=1592 115.
642974 0 0.005 7  Intensity=1155 109.
64644 0 0.005 I  Intensity=1347 93.
6547 4 >1 Intensity=555 75.
65744  >1 Intensity=1366 87.
66354 0 0.012 7 Intensity=3054 94.
6678?74 0 0.018 2 Intensity=4350 359.
66967 4 0 0.013 2 Intensity=3310 354.
67374 0 0.012 7 Intensity=3026 103.
6776 4 0 0.003 7  Intensity=777 70.
68184 0 0.009 I  Intensity=2218 88.
68574 0 0.021 7  Intensity=5031 124.
68934 0 0.011 7  Intensity=2633 101.
6990 4 >1 Intensity=1985 187.
70384 0 0.007 I Intensity=1781 135.
70684 0O 0.004 I  Intensity=1095 92.
71044 0O 0.009 I  Intensity=2288 90.
71504 0 0.008 7 Intensity=1883 191.
717174 0 0.005 I  Intensity=1257 164.
71984 0 0.010 I Intensity=2507 139.
7265?74 (0) 0.005 7 Intensity=1161 7113.
72917 4 =1 Intensity=2360 127.
73214 =1 Intensity=3375 141.
73514 (0) 0.0137 Intensity=3119 192.
737474 =1 Intensity=932 782.
74074 0 0.008 7  Intensity=1944 144.
749474 0 0.011 7  Intensity=2673 222.
751474 0 0.007 I Intensity=1585 237.
7568 4 0 0.008 7  Intensity=1967 108.
75954 0 0.004 1  Intensity=1047 100.
76544  (0) 0.005 1 Intensity=1252 65.
7696 4 0 0.018 7 Intensity=4383 99.
77637 4 >1 Intensity=2051 85.
77974 0 0.012 7 Intensity=2964 95.
7873?74  (0) 0.004 I Intensity=967 12].
7896 4  >1 Intensity=1914 127.
79424 0 0.010 /  Intensity=2434 82.
80164 O 0.013 7 Intensity=3235 184.
8051?74  (0) 0.0051 Intensity=1143 79.
8164 6  >1 Intensity=1666 95.
8193 6 >1 Intensity=1789 97.
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315€3-5

From ENSDF

44
21

Sc,s-5

E(level)T

8230 6
8296 6
8356 6
83857 6
8428 6
8458 6
8510 6
8594 6
8657 6
8715 6
8754 6
8812 6
88487 6
88627 6
8906 6
89457 6
8960 6
9010 6
9035 6
9101 6
9134 6
9166 6
9199 6
9239 6
9307 6
93437 6
9363? 6
9381 6
9411 6
9439 6
9463? 6
94877 6
9516 6
9561 6
9600 6
96317 6
9653? 6
9683 6
9735 6
9765 6
9798 6
9836? 6
98607 6
98927 6
99207 6
9956 6
99847 6
10007 6
100757 6
100947 6
101127 6
101407 6
10188 6
102357 6
102637 6
10294 6
10364 6

-
ER

=2\ oIVIVIVO|
—_ —— =

N

0

VIV
—_-—22

vV @Iy © O O
—

~
S -

— [y

SR VAVE=R=R=R=R=R=RVAVE=R=R=R=R=R=R VA=
—

B(GT)*

“CaHe,t)

2013Fu08,1972Ma50 (continued)

43¢ Levels (continued)

Comments

0.012 1

0.005 1

0.008 1
0.009 1
0.004 1
0.015 1
0.010 7
0.003 7
0.004 1
0.008 1
0.005 1

0.013 3
0.006 1
0.005 1
0.005 1
0.008 1
0.027 1

0.025 2
0.007 1
0.010 2
0.007 2
0.008 2

0.016 1
0.013 7
0.013 1

0.014 1

0.006 1
0.012 1

0.022 1
0.009 1
0.009 1
0.014 1
0.011 1
0.015 1

0.011 1
0.011 2
0.007 2
0.008 2
0.007 1
0.024 1

0.011 1
0.011 7

Intensity=2875 115.
Intensity=1908 135.

Intensity=1739 94.
Intensity=703 84.

Intensity=1160 85.
Intensity=1196 93.

Intensity=1974 142.
Intensity=2174 120.

Intensity=1012 94.

Intensity=3684 114.
Intensity=2317 286.

Intensity=826 71.
Intensity=921 206.

Intensity=2200 213.

Intensity=1144 77.
Intensity=990 659.

Intensity=3211 588.
Intensity=1310 159.
Intensity=1262 143.

Intensity=1184 §7.

Intensity=1858 106.
Intensity=6308 148.
Intensity=1307 105.
Intensity=5960 160.
Intensity=1526 104.
Intensity=2379 388.
Intensity=1618 402.
Intensity=1818 526.
Intensity=1630 135.
Intensity=1526 182.
Intensity=3801 226.
Intensity=3101 235.
Intensity=2958 143.

Intensity=1838 §8.

Intensity=3351 126.

Intensity=984 184.

Intensity=1476 189.
Intensity=2780 119.
Intensity=2964 125.
Intensity=5172 147.
Intensity=2174 115.
Intensity=2036 /61.
Intensity=3258 165.
Intensity=2649 139.
Intensity=3479 143.
Intensity=3992 160.

Intensity=966 172.

Intensity=2610 202.
Intensity=2531 492.
Intensity=1615 445.
Intensity=1808 563.
Intensity=1608 742.
Intensity=5574 121.

Intensity=777 99.

Intensity=1334 109.
Intensity=2497 116.
Intensity=2667 112.
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51S¢,5-6

From ENSDF

44
21

Sc,4-6

E(level)

10397 6
10455 6
10487 6
10514? 6
10573 6
106537 6
106827 6
107127 6
10749 6
10781? 6
108037 6
10865 6
10897 6
10954 6
109937 6
11023? 6
110527 6
11174 6
112517 6
1127327 6
11319 10
113837 10
114157 10
11455 10
11489 10
11575 10

116117 10
116567 10
116837 10
11750 10
117837 10
118157 10
118367 10
118657 10
11931? 10
119567 10
119797 10
12100
12560
12630
12820
13100
13380
13530

13680

()
)
()
>1
21
>1
21
>1
21
>1
>1
>1
21
>1

0

0
0
>1
>1
0
0

0
0

0
0
0
0
0
0

B(GT)*

“CaHe,t)

2013Fu08,1972Ma50 (continued)

43¢ Levels (continued)

Comments

0.017 1

0.012 1

0.010 /1
0.010 1
0.010 /1

0.013 1

0.008 1

0.009 1

0.008 1

0.008 1

0.005 1
0.005 1

0.010 1

0.012 1

0.006 1

0.023 2

0.009 1

0.014 1

Intensity=3911 724.
Intensity=2164 333.
Intensity=2772 145.
Intensity=2099 142.

Intensity=1026 74.

Intensity=1301 115.
Intensity=1788 105.

Intensity=1539 94.
Intensity=1312 86.
Intensity=972 159.
Intensity=624 156.
Intensity=2192 97.
Intensity=2401 94.
Intensity=2303 83.
Intensity=1272 91.
Intensity=1400 97.
Intensity=875 87.

Intensity=1265 70.
Intensity=872 151

Intensity=1152 177.

Intensity=504 62.
Intensity=721 74.
Intensity=754 76.
Intensity=767 76.

Intensity=1168 700.

T=(2)

Intensity=3022 709.

Intensity=1383 §3.

Intensity=1149 105.

Intensity=915 103.
T=2
Intensity=1701 93.
T=2

Intensity=2105 110.
Intensity=2089 245.
Intensity=1835 226.

T=(2)

Intensity=1722 243.

T=(2)

Intensity=1828 157.
Intensity=1771 160.
Intensity=1396 171.

Intensity=1194 82.
T=(2)

Intensity=1143 131.

T=2

Intensity=2172 107.

T=1

Intensity=2688 173.

T=(2)

Intensity=1353 101.

T=2

Intensity=4998 320.

T=2

Intensity=2042 250.

T=2

Intensity=3149 210.

Continued on next page (footnotes at end of table)
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https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B

44
21

44
515C;3-7

Sc,,-7 From ENSDF

4“CaCCHe,t) 2013Fu08,1972Ma50 (continued)

43¢ Levels (continued)

 From 2013Fu08, unless otherwise noted.
¥ From DWBA analysis of measured ¢(6) in 1972Ma50 for levels up to 2585 and in 2013Fu08 for levels above 2585, unless

otherwise noted.
# From 2013Fu08.
@ From 1972Ma50 only.
& Possibly the same as L=1, 240.4 level in figure 1 of 2011St03.



https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2013Fu08,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?1972Ma50,B
https://www.nndc.bnl.gov/nsr/nsrlink.jsp?2011St03,B
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