


Introduction

properties of light polonium isotopes of mass number less
are not known well, owing to their relatively short lifetimes.
topes decay chiefly by eleciron capture, the alpha decay
n being small,

was first identified by Karraker, Templeton, and Ghiorsc/ 1
ted a 3.8-h half-life and a 5.37 MeV alpha-particle energy.
wvestigation led to the results summarized in Table 1, The

ratio. for alpha decay is 0.65%. In this work, a study was

1@ electron capture transitions 29‘ Po » 2% Bi  which permit

204

»n of the unknown energy levels of the odd-odd Bi nucle-

/5

204 Bi

Ay information about levels is due to Stoner

restigations of the alpha decay of 208

At demostrated the
of a level of 120 + 10 keV, This isotope seems to be of
nce it has one proton beyond the closed magic shell

2 neutron holes in magic shell 126, A great deal of expe-

d theoretical work, with various methods of interpretation,















eV and of %4 Bi— 375,0 and 899,2 keV for which

are well known /21, 22/

, were furthermore used to
lency of the detector, The ratios of the intensities
5 determined in the course of this work, do not

wn 2% from the data in Refs, /21,22

. The cut-off
ircuit did not permit gamma-ray quanta of energy
7 to be recorded, The results obtained from the
1@ from two irradiations, The lines in the range of
to 270 keV come from the first irradiation whereas
ge comes from the second. The 270 keV, peak
sis for normalization of both series.

f spectra in the first series five times at half-
nd three times about 2 hour intervals, enabled
v individual lines to be evaluated and their genetic

nined,

Results

rsents the gamma spectra of two consecutive mea-
at an interval of 2,05 h (2a - range of 0- 1000
00 - 2000 channels) . One can easily see rapidly
nd rising peaks, mainly of 204p; , a decay product
), 375, 899 keV. In addition to the lines indicated
lines of low intensity were recorded in the high-

ring to the low efficiency of the germanium detec-






1in turn from the 678 keV level, we can confirm the existence of a
weak 1720 keV transition which undoubtedly comes from the decay
of 2 Po : 678 + 1042 = 1720, Two strong samma lines, 535 anc
270 keV, still remain. We have 535 = 317 + 218, whereas 270 does
not appear in any of the combinations of sums or differences.

The tentative decay scheme of 204 gy , as constructed or
the basis of the presented relations, is shown in Fig,3, Coinciden
measurements are undoubtedly necessary for establishing more re-
liably the decay scheme, and measurements of the conversion elec-
tron spectra are needed for determining the multipole nature of the
transitions; the latter would, in turn, permit the spins and particles
of the levels to be established, An attempt can be made to obtair
some information by considering the spin and parities of the pos-
sible configurations of "valence" nucleons and holes.

If we take the order of hole levels to be Pi/a fs/z'ps /2,113/
and the energies in those states to be 0,00, 0,32, 0,57, and 1,6:
MeV, respectively 1/ , whereas for protons in the states bg/,, f,/
and lla/z energies of 0,00, 0.90 and 1.56 MeV, respectively , we
can present several possible configurations of these spins and pari
ties and zero-order energies in the form of a table (Table 3).

Detailed calculation of the weights of (f:/z) configuratior
in 2**Pb shows /6l that the coupling to I =0 is dominant (98%) an

2
thus the configuration (pl/2 f:/2 )l=° fs/z should predominate

[24]

203

The ground states of Pb has a spin of 5/2 which wouls

confirm this hypothesis whereas the first and second excited sta
tes of spin 1/2-, and 3/2- would presumably correspond to the con

figuration
10



2 2
(Py/s fs/a Yimo Po/a
in the table, only the conft
ito account, Greater clarit
ied at the price of seeming
+j,-1 for },>3/2 (weak~coup-

1 2

rlined.

»d in our experiment may provide

il speculations concerning the ener-
imuch the spins of *** po (0 +) and
scay ought to populate excited sta-
on energy 2.168 MeV / 26/) and a
i1 be expected.

ble spins and particles of the indi-
dicates that not many levels 'may
ns, even if account is taken of the
sitions. The configurations involving

fton into an f4/, neutron are most

f the individual configurations point
nsitions of multipolarity M1 and E2
te,

te 1,4/ was realized in the excited

xpect isomerism resulting from the
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