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Introduction

Characterization of the spins and parities
of nuclear states is fundamental to nuclear
structure physics. The angular distribution
and correlation of v-rays emitted from ex-
cited states can be used for spin assignment.
In recent years, for large detector arrays, Di-
rectional Correlation of Oriented nuclei(DCO)
ratios has been used [1] to determine the or-
der of gamma-ray multipole, and clover detec-
tors have been used as Compton polarimeters
via polarisation asymmetry measurement [2]
to determine the electric and magnetic char-
acter of gamma-ray transitions. The electron
conversion spectrometer [3, 4] also used as
In-beam spectroscopy tool to find the mul-
tipolarities of gamma-ray transitions. In the
present work, we report on the spin and par-
ity measurement based on the DCO and po-
larization asymmetry measurement below the
[=29/2% isomer in 2°°At. The assigned multi-
polarities are discussed with previous assign-
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ment multipolarities based on conversion co-
efficient measurements.

Experimental Detail

The excited states of the 29° At nucleus were
populated through the 197Au(*2C,4ny) reac-
tion at about 63 MeV beam energy. This
reaction occurred with the 7Au backing.
The main target of 121Sb has a thickness of
~ 1.2 mg/cm? whereas the thickness of the
197Au backing was 10.0 mg/em?. The 2C
beam was delivered by the Pelletron accelera-
tor at the Inter-University Accelerator Cen-
tre(IUAC), New Delhi, India, and the de-
exciting gamma rays were detected by the In-
dian National Gamma Array (INGA) spec-
trometer [5].

Results and Discussion

The gated ~-ray spectra of the current ex-
periment at -7y coincidence measurement are
shown in Fig. 1. The majority of the -rays
decay from the I=29/2+ isomer is represented
by the coincident vy-ray spectra gated on the
two strong ground-state transitions at 638 keV
and 664 keV In the present study, the values
of DCO ratio [1] and polarization asymmetry
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polarities as reported in Ref. [6]. The E2 char-
acter is the same as that assigned in Ref. [6] | faculty research programme (FRP)
for the 332.9-, 494.1-, 566.4-, 664.0-, 730.0-, . 4} University of Delhi for the re-

and 786.2 keV ~-rays. The M2 character of
969.6 keV v-ray is also consistent with the an-
gular distributions and conversion coefficients
measured [6].

The M1/E2 multipole character for 314.9-,
372.4-, 436.3-, 468.0-, 471.5-, and 638.5 keV is
also supported by previous measurements [6].
A 40.067(51) value for polarisation asymme-
try is obtained for the 403.5 transition, which
is assigned as an E3 transition [6]. The work
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