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2S(a,py)  1970H009,1972Br33,1973A122

History
Type Author Citation Literature Cutoff Date

Full Evaluation  Jun Chen, John Cameron and Balraj Singh  NDS 112,2715 (2011) 20-Oct-2011

1970H009: 32S(e,py) E=10.975, 11.960, 12.120 MeV alpha beams produced from the Chalk River MP tandem accelerator. Target
of a 100 ug/cm? SbyS3 on a 10 ug/cm? carbon backing. Six 15.2-cm-long by 12.7-cm-diam Nal(Tl) detectors for detecting
y-rays and an annular silicon surface detector for detecting protons, FWHM=30 keV. Measured o (Ep), Ey, Iy, py(d). Deduced
levels, J, branchings, mixing ratios.

1972Br33: 32S(a,py), E=10 MeV alpha beam from the Chalk River MP tandem accelerator. Targets of 340 ug/cm? SbyS3 on a
gold backing. A 44 cm® Ge(Li) detector inside a split annular Nal(Tl) detector for detecting y-rays. Measured Ey, Iy. Deduced
level energy, branching, T/, using DSAM.

1973A122: 32S(a,py), E=12-16 MeV alphas produced from the 80 cm cyclotron at the Research Institute for Physics in Stockholm
and the Uppsala tandem accelerator. Targets of sulphur (99.9% 32S) on lead backings. An ortec 60 cm® Ge(Li) detector,
FWHM=2.2 keV at Ey=1333 keV. Measured Ey, Iy, yy-coin, y(6). Deduced levels, J*, branchings, mixing-ratios.

1969In04: 32S(a.,py) E=6-8 MeV alpha beam produced from the Chalk River MP tandem accelerator. A thick target (270
ug/em?) of natural sulfur on a tantalum backing and a thin target (50 ug/cm? of SbyS3 on a gold backing. Two Ge(Li) detectors
of 15 and 40 cm? for detecting y-rays. Measured Ey, Iy. Deduced levels, branchings, half-lives using Doppler Shift Attenuation
Method (DSAM) and Recoil Distance Method (RDM).

1970In01: 32S(a,py) E=10 MeV alpha beam produced at the Chalk River Nuclear Laboratories. Targets of 340 ug/cm? Sb,S3 on
a gold backing. A 44 cm® Ge(Li) detector inside a split annular Nal(TI) detector for detecting y-rays. Measured Ey, Iy. Deduced
level energy, J”, branching, Ty, using DSAM for the level of 3942 keV.

1973Br26: 32S(a,py), E=11.2 MeV alphas produced from the Legnaro (Padova) Van de Graaff generator. Targets of natural CdS.
Ge(Li) detector. Measured Ey, Iy. Deduced half-life for the level of 3163 keV using Recoil Distance Method (RDM).

1973An01: 32S(e,py), E=5.5 and 8.6 MeV alpha beams of 100-200 nA produced from either from the Oxford Vertical Van de
Graaff (Injector), or the Oxford EN Tandem. Targets of natural sulphur in AgS. Ge(Li) detector. Measured Ey, Iy. Deduced
half-life for the level of 3163 keV using the RDM.

1974L017: 32S(a,py), E=11.0, 12.0 and 14.7 MeV alphas produced at the Oliver Lodge Laboratory at the University of Liverpool.
Targets of natural sulphur in CdS. An annular AE-E telescope for detecting protons (FWHM=80 keV) and five 5 in by 6 in
Nal(Tl) and a Ge(Li) detector for detecting y-rays. Measured Ey, Iy, py(6), y-polarization. Deduced level energies, J”,
branchings, mixing ratios, half-lives using DSAM for the levels of 4348, 5408 and 6088 keV.

35C1 Levels

E(level)t y# Ty 2% E(level)t y#t Ty 2%
0 32+ 46203 10 (3/2,5/2) 400 £s 17
121955 12+ 146 fs 62 4770% 15
176355 52+ 038 ps 11 | 48842 11 72 1940 f5 42
264596 72+ 208 fs 62 5015% 20
269516 (3/252) 490 521 | 5175% 20
300326 52* 33 fs6 523020 (1/2,3/2,5/2)
316326 72" 344 ps 3 5407513 112-@ 277€ fs 69
3914.9 8 <150 s 5535%F 20
39428 10 92+ 2290 5 35 | 5600% 20
3967.9 8 <380 s 5650% 20
4045% 10 5850% 25 (5/2,9/2)
4058.1 7 210 £5 9 59272 18 11200%
411048 (3/272) 490 fs 11 | 6087.7 13 132-@ 6.4€ ps 6
4171.0 8 47t s 17 | 6402% 4
4347910 92 @ 2.00 ps 7
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2S(a,py)  1970H009,1972Br33,1973A122 (continued)

35C1 Levels (continued)

T From least-squares fit to Ey’s, unless otherwise noted.

% From 1970H009.

# From py(0) in 1970H009, unless otherwise noted.

@ From py(6) in 1974Lol7.

& From y(6) in 1973A122.

¢ From 1969In04 using DSAM, unless otherwise noted.

b From 1972Br33 using DSAM.

¢ From 1974L017 using DSAM.

4 Weighted average of 42 ps 5 (1969In04), 29 ps 2 (1973Br26) and 37 ps 4 (1973An01), using RDM.

y(3C1)
E;(level) 7 E, L# E; i Mult. oF Comments
12195 12+ 1219.5 10 100 0 32+ B(M1)(W.u.)=0.083 38 (19691n04).
B(M1)(W.u.)=0.11 3, B(E2)(W.u.)=2.3 3
(1972Br33).
1763.5  5/2* 544 <0.5% 12195 12+
1763.110 100 0 32F MI+E2 -3.01 B(MI)(W.u.)=0.0014 4,
B(E2)(W.u.)=11.2 4 (1969In04).
26459  7/2* 8824@ 10 1092 17635 52° MI+E2  —0255 B(MI)(W.u.)<0.033, B(E2)(W.u.)<156
(19691n04).
B(M1)(W.u.)=0.012 5, B(E2)(W.u.)=3.4
20 (1972Br33).
1427% <1# 1219.5 1/2*
2646.0 20 90 2 0 32+ B(E2)(W.u.)=2.6 8 (1969In04).
B(E2)(W.u.)=2.8 9 (1972Br33).
2695.1  (3/252)  930.5 I5 142 1763.5 5/2* B(M1)(W.u.)=0.078 37, B(E2)(W.u.)=2.7
22 (1972Br33).
1476 92 1219.5 1/2* B(M1)(W.u.)=0.009 5, B(E2)(W.u.)=6 5
(1972Br33).
2694.6 77 3 0 32+ D+Q ~0.17 8 & for J=3/2; +0.26 5 for J=5/2
(1970H009).
B(M1)(W.u.)=0.017 8, B(E2)(W.u.)=0.26
26 (1972Br33).
30032 52° 308% <5* 2695.1 (3/2,5/2)
357% <1# 2645.9 7/2+
1240% <# 1763.5 5/2*
1784% <# 1219.5 1/2*
3003 100 0 32+ MI+E2  —0.093 B(MI)(W.u.)=0.02, B(E2)(W.u.)>0.42
(19691n04).
B(M1)(W.u.)=0.024 4, B(E2)(W.u.)=0.08
6 (1972Br33).
31632 7)2° 160% <0.5% 30032 52+
468* <0.5%  2695.1 (3/2,5/2)
517.4 15 103 26459 7/2* B(EI)(W.u.)<1x1075 (1969In04).
1400% <1# 1763.5 5/2* B(E1)(W.u.)<2x 1078 (1969In04).
3162.6 15 90 3 0 32+ M2+E3  +0.14 2
3914.9 2695% 1654 12195 12* B(E2)(W.u.)<6, assuming pure E2
(1972Br33).
3915% 8a& 4 0 3p2° B(M1)(W.u.)>0.02, assuming pure M1
(1972Br33).
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BClLg-3 From ENSDF 17C1 -3

28(a,py)  1970H009,1972Br33,1973A122 (continued)

y(35Cl) (continued)

E;(level) 7 E,f I+ E; ¥ Mult 5 Comments
39428  9p2* 1297415 7520 26459 72 MI+E2 301 I, weighted average from 1970H009 and
1972Br33.

B(M1)(W.u.)=0.0014 8,
B(E2)(W.u.)=2.6 18 (1972Br33).

2179 92520 1763.5 5/2F I,: weighted average from 1970Ho09 and
1972B133.
B(E2)(W.u.)=6.8 11 (1972Br33).
3967.9 2748%& 100& 1219.5 12+ B(M1)(W.u.)<0.0028 (1972Br33).
3968% «& 0 3p2*
4058.1 2295& 7% 4 17635 52+
2838& 93& 4 12195 12+
4058& «& 0 3p2*
41104 (3/27/2) 2347@ 149 4 17635 st
41109 86@ 4 0 3p2*
4171.0 2951 1219.5 12+
4171 0 32
43479 92" 1184.6 10 662 3163.2 72~ MI+E2  —0383 I,: weighted average from 1970H009,

1972Br33 and 1974Lo17.

o: weighted average of —0.42 4
(1970H009), —0.40 9 (1973A122) and
—0.36 3 (1974Lo17). Others: +1.2 4 for
J=5/2 (1970H009); +0.7 7 for J=5/2
(1973A122).

pol=-0.005 40 (1974Lo17).

Ap=-0.95 3, A4=+0.08 3 (1974Lo17).

B(MI1)(W.u.)=4.0x1073 15,
B(E2)(W.u.)=1.3 5 (1974Lo17).

1702.1 15 342 26459 7.2 D+Q 0.00 3 I,: weighted average from 1970Ho09,

1972Br33 and 1974Lo17.

o: from 1974Lo17.

pol=0.36 7 (1974Lo17).

Ap=-0.34 5, A4=+0.04 5 (1974Lo17).

4620.3 (3/2,5/2) 4620 100 0 32* 0: —0.08 14 for J=3/2; +0.36 15 for J=5/2

(1970H009).

B(M1)(W.u.)=0.0049 25,
B(E2)(W.u.)=0.11 70, assuming
JT=5/2* (1972Br33).

48842 712 2239@ 34@ 6 26459 72t

3117.420 666 1763.5 5/2* &: 0.0 4 (1970H009).
5230 (1/2,3/2,5/2) 52309 100@ 0 3p2°
54075  112- 1059310 92 43479 92~ MI+E2 40258 1,.6: from 1974Lol7.

pol=—0.40 14 (1974Lo17).
Ar=+0.19 11, Ay=—0.01 13 (1974Lo17).
B(M1)(W.u.)=5.0x1073 13,
B(E2)(W.u.)=1.1 3 (1974Lo17).
2244 3 91 2 3163.2 7/27  E2(+M3) +0.029 1, from 1974Lol7.
o: from 1973A122.
Ar=+0.44 3, A4=—0.19 3 (1974Lol7).
B(M1)(W.u.)=4.0x1073 15,
B(E2)(W.u.)=14.5 11 (1974Lo17).

5850 (5/2,9/2) 2687 100 3163.2 7/27 0: —0.28 4 for J=9/2; +2.2 5 or +0.6 1
for J=5/2 (1970H009).
5927.2 1120 1579.3 15 100 43479 9/2= D+Q -0.8 4 o: from 1973A122. Other: +1.1 5 for

J=7/2 (1973A122).
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35
17C118_4

?§C118'4 From ENSDF
28(a,py)  1970H009,1972Br33,1973A122 (continued)
y(35 Cl) (continued)

Ei(level) ~ J7 B, LY OB, Mut o 6f Comments

6087.7 132~ 679910 855 54075 112~ D+Q +0.021 L,.5: from 1974Lol7.
pol=—0.45 5 (1974Lol17).
Ay=-022 1, A4=+0.005 15 (1974Lol7).

1740 155 43479 92 E,.L,: from 1974Lol7.
B(M1)(W.u.)=8.5x1073 10, B(E2)(W.u.)=0.05 5
(1974L017).

 Values with uncertainties are from 1973A122 and others are from level-energy differences.
¥ From 1970H009, unless otherwise noted. Mixing ratios from y(6).

# From 1969In04.

@ From 1970H009.
& From 1972Br33.
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35 35
17Ch-5 From ENSDF 35Cl,g-5
28(a,py)  1970H009,1972Br33,1973A122
Level Scheme
Intensities: % photon branching from each level
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35
17C118'6

From ENSDF

35
17C118'6

2S(a,py)  1970H009,1972Br33,1973A122

Level Scheme (continued)

Intensities: % photon branching from each level
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