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C°“§i;‘tgﬁ°“ Saturated
r:ole/nlit‘ér solution 0.1 0.01 0.001 0 (water)
Cay, min~* 3.6x0.42 5.08+0.45 5.08+£0.12  5.50%0.30 6.04+0,09

It is obvious that the quenching of Cg3, appears
quite strongly even at low concentrations. In ex-
periments with high concentrations of highly ac-
tive additives, the value of Cj, tends to a limit
corresponding to the contribution of free 3y anni-
hilation. Therefore a quantitative comparison of
the effects of different additives on the formation
and conversion of positronium makes it obligatory
to perform the experiments at small concentra-
tions. At the present time we continue systematic
investigations of the kinetic characteristics of
different reactions of positronium in aqueous
solutions.

The authors are grateful to Academician A. N.
Frumkin for a discussion of the obtained results.
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A.S a result of relative measurements of longi-
tudinal polarization of the B particles emitted in
the decay of P32, sm!%3, Lul", Ho'%, m!!, and
Au!®® differences up to 12% have been observed
in the magnitude of the longitudinal polarization.
This result showed the presence of deviations of
the magnitude of the polarization from the pre-
dicted value, which for electrons is equal to v/c.
The size of these deviations was obtained from
results of absolute measurements of the polariza-

tion of the electrons from Sm!%3.2 The longitudi-

nal polarization of the electrons was converted to
a transverse polarization in crossed magnetic and
electric fields and was found from the asymmetry
of the scattering by gold from the relation

=+ [T [(A1—=Ty[Te) S,

where <o> is the degree of polarization, Jj
and Jp are the scattered intensities to left and
right, and S is a function of angle, energy and
charge. Using the values of S computed by Sher-
man,3 we found that in the case of Hol®® and !l
the differences of the values of the polarization
from the value of v/c¢ reached 12 —15%.

As we have noted,2 for a final judgment con-
cerning the magnitude of the deviation of the po-
larization from the value v/c we must have trust-
worthy values of the function S. The existing ex-
perimental data concerning this question are in
most cases not sufficiently exact, while for the
angles and energies which are of interest to us
there are no data at all.

In this connection, we undertook a measure-
ment of the quantity S in an experiment on double
scattering of unpolarized electrons by gold. In
the following we give a brief description of the
apparatus and the results of measurements for
energies of 245 and 290 kev and scattering angles
6y = 0, = 120°. At present, we are carrying out
measurements over an energy range 50 — 250 kev
and scattering angles 90 — 150°. The detailed de-
scription of the work will be published soon.

The geometry of the experiment is shown in the
figure. A beam of accelerated electrons 2, after
passing through a system of diaphragms, entered
a chamber in which there was placed the first
scatterer 1. The second scatterer 4 was in a
separate chamber at a distance of ~ 1 meter from
the first. The twice-scattered electrons were re-
corded by ring Geiger counters 3 placed at a dis-
tance of about 20 cm from the second scatterer.
To reduce scattering from the walls of the appa-
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ratus, the linear dimensions of the chambers were
chosen to be large (around 400 mm) and the in-
ternal surface was covered with Plexiglas on which
a conducting layer of graphite was deposited. Care-
ful study of the effect of scattering of the electrons
from the walls of the first chamber showed that
under the conditions of the experiment the relative
number of such electrons which impinge on the
second scatterer amounts to (0.4 £ 0.2)%. The
effect of scattering in the second chamber did not
exceed 0.25%.

Measurement of the energy spectrum of the
electrons showed that for the electrons impinging
on the second scatterer the energy spread corre-
sponds to a width at half-height of +1.5%. The
apparatus asymmetry was eliminated by replacing
the first gold scatterer by an aluminim scatterer
of thickness 1.4 mg/cm?. Since the electrons scat-
tered by the aluminum also have some polarization,
the experimentally measured quantity differs from
Sf&u and is equal to S?Au (1-841/Spy). Accord-
ing to Sherman, Sp]/Sapy = 0.1.

The effect of multiple scattering in the scat-
terers was determined by making measurements
for different thicknesses of the first and second
scatterers. Altogether we used four first and four
second scatterers whose thicknesses lay in the
range from 70 to 300ug/cm?. The statistical ac-
curacy of each measurement of the quantity S was
+3%. The counting rate was usually 500 — 1500
pulses/min, while the relative magnitude of the
background did not exceed 5%. Corrections were
made on the experimentally determined scattering
asymmetries for: a) scattering from the walls of
the first chamber — (0.4 + 0.2)%; b) scattering
from the backing of the scatterer material — from
2 to 4% depending on the thicknesses of the scat-
terers; c) for the finiteness of the angles of ob-
servation — 0.5%. As a result we obtained the
values given in the table.

Electron

energy, S S S/S¢
kev
245 0,168+4 9% | 0.411+2 9 l 0,960+2 9
290 0.161£4 9% | 0,401+2 % | 0.941+2 9

Here S/ST denotes the ratio of the experimentally
measured values to the values obtained from
Sherman’s tables.

The results obtained show that the absolute
values of longitudinal polarization previously
given by us? should be increased by 5%.

In the present work we also had the possibility
for experimentally finding the magnitude of the
depolarization of the electrons along their path
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from the source to the scatterer in the system of
crossed fields which was used by us earlier.? The
measurements consisted in first finding the scat-
tering asymmetry for a given pair of scatterers.
Then we placed between the scatterers the system
with crossed fields and repeated the asymmetry
measurement, where the field magnitudes were
chosen so that the angle through which the spin
turned was 180°. These measurements were car-
ried out for electrons of energy 170 kev, which
under our conditions could still have their spin
rotated through 180°.

As a result of these measurements, it was
found that the depolarization along the path from
source to scatterer in the crossed field system
reduces the magnitude of the asymmetry by
(2 £ 2)% in agreement with the estimate made
by us earlier.?

We give below the absolute values of longitudi-
nal polarization of electrons for an energy of 300
kev, obtained using the results of the present work.

P32 Smis8  Lut77  Hol6s Int Auil98

Polarization <0>/(v/c)1.02 0.97 0.92 0.91 0.93 0.94

Error of relative )
measurements, % 1.5 - 1.5 1.5 2.5 2.0

The error of the absolute measurements amounts
to 3.3%.

Thus it has been established that deviation of
the degree of longitudinal polarization from the
value v/c is not an exceptional phenomenon, as
was thought earlier. The magnitude of these de-
viations in the cases considered by us reached
8 —9%. Apparently the observed deviations must
be ascribed to an effect of the structure of the
nucleus.
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