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The low-lying levels in '®Cd were excited via the (p,ny) reaction. Angular distributions of deexcitat-
ed gamma rays were studied at 4.2 MeV proton energy to resolve the ambiguity in the spin values for the
levels at 721.3, 891.1, 997.3, and 1133.6 keV excitation energies.

PACS number(s): 23.20.En, 25.40.—h, 27.60.+]

The experimental investigations of '“Cd have been
carried out by several workers [1-9] through various nu-
clear reactions and beta decay. The experimental infor-
mation prior to 1984 has been summarized by Blachot
[10]. The theoretical calculations and experimental stud-
ies have not been completely successful for assigning the
spin values of many low-lying levels of Cd. We have,
therefore, conducted the present experiment to resolve
the ambiguity in the spin values of some low-lying levels.

In the present investigations, the levels of 'Cd were
excited through the (p,ny) reaction with 4.2 MeV pro-
ton beam from the Variable Energy Cyclotron, Chandi-
garh, India. A thick self-supporting target of natural
silver (99.9% pure) was positioned at 45° to the beam
axis; the gamma rays were detected by a shielded 50 cm?®
Ge(Li) detector having energy resolution of 2.0 keV for
the 1.332 MeV line of ®*Co. The singles gamma-ray spec-
tra were recorded at 0°, 30°, 45°, 60°, and 90° with respect
to the beam line. The efficiency of the detector and the
other details of the experiment are described elsewhere
[11,12]. To find the gamma-ray intensities at each angle,
spectra were analyzed using computer code SAMPO [13].

The angular distributions of the 571 (977—426), 721
(721—0), 832 (891—59), and 931 (1134—203) keV
gamma-ray transitions were studied using the yields at
each angle. Theoretical angular distributions were calcu-
lated using the code CINDY [14] based on Hauser-
Feshbach theory of compound nucleus. The theoretical
angular distributions were compared with experimental
data using the y’-fits method [11,12]. The criterion of a
0.1% confidence limit was used to exclude the unaccept-
able spins.

The summary of the results from the present measure-
ments is shown in Table I. Our analysis resolves the am-
biguity in the spin values for the levels at 721.3, 891.1,
997.3, and 1133.6 keV excitation energies. The spin
values for the levels at 203.6 and 347.5 keV have been
found to be in agreement with those reported earlier [9].
The typical x? plots for four transitions are displayed in
Fig. 1.

The authors wish to thank the cyclotron crew for
smooth operation of the machine.

TABLE I. The angular distribution results of the levels of '®Cd.

Level J7 values

energy Gamma-ray Literature

(keV) transition (Ref. [9]) Present work
203.6 203.6—0 I+ "
3475 347.5-0 3 3
721.3 721.3—0 37,37 37
891.1 891.1-59.6 EA =
997.3 997.3426.3 (34 5
1133.6 1133.6203.3 3 7
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