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A determination of the polarization sign of pu
mesons produced in the m-u decay would decide
the validity of the conservation law of leptons. In
this connection it seems to us that the following
possibility for the experimental determination of
the polarization sign is of interest.

Longitudinally polarized u mesons from the
decay process are sent into a transverse magnetic
field. The anomalous magnetic moment of the
meson will cause its spin to rotate somewhat
faster than its momentum. After a certain num-
ber of revolutions the meson will be transversely
polarized. The necessary number of revolutions
for the spin to turn away from the momentum by
/2 may be estimated as follows. The angle of
“deviation” of the spin from the momentum is
Y =2m (¢/m)Au/p, where Au/p is the relative
anomalous moment of the p meson and € is its
energy. To lowest order Au/p = a/2m=1.15 X
1073.! Hence for mesons with energy €/m = 1.7
the value of ng/, ~ 125 is obtained.

The sign of the transverse polarization may
be determined, for example, by measuring the
asymmetry in Coulomb scattering of the meson.
The asymmetry in the scattering of polarized
particles has a rather sharp maximum for veloc-
ities of the order of g%~ % (for scattering
through an angle m/2).! Consequently mesons of
appropriate energy should be selected for the ex-
periment. Since at such high energies the scatter-
ing cross section becomes very small for large
angles one should use a scatterer with high Z
and of substantial thickness (although not so thick
as to stop the mesons altogether).

Let us estimate the intensity of the scattered
mesons and the degree of asymmetry in the scat-
tering. Assuming scattering into a solid angle
~1 we find (for Z = 80 and for a kinetic energy
of the meson of 80 Mev) for the number of scat-
terings through 7/2 per g/cm? of the substance:
v~ 1.5 X 10™°, Further, in a field H ~ 10 x 103
oe the time spent by the mesons in the system
will be =~ 1.5 X 107% sec. At ¢/m ~ 1.7 approx-

2

imately half of the mesons that entered the sys-
tem will traverse it (assuming no losses in the
system). Assuming ~ 10* mesons incident on the
system per sec and using 15 g/cm? for the thick-
ness of the scatterer we obtain for the meson in-
tensity I~ 1 sec™!.

The degree of asymmetry a(6) is determined
by the expression

19)/1(—0)=(1+ Pa)/(1 — Pa),

where P is the degree of polarization of the ini-
tial meson beam. For 6 = 7/2, amax has a value
of ~ %. Apparently it is not difficult to obtain
P > 0.5, so that the ratio of intensities is & 1.3.
The proposed experiment may easily be com-
bined with an experiment designed to measure
the size of the anomalous magnetic moment u.
I am deeply grateful to Yu. F. Orlov for a dis-
cussion of this problem which was very valuable
to me.
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319

QUADRUPOLE MOMENT OF Er'°®

E. E. BERLOVICH, V. G. FLEISHER, V. L .
BRESLAYV, and B. K. PREOBRAZHENSKII

Leningrad Physico-Technical Institute,
Academy of Sciences, U.S.S.R.

Submitted to JETP editor January 21, 1959

J. Exptl. Theoret. Phys. (U.S.S.R.) 36, 1589-1590
(May, 1959)

G’ROMOV et al.! and Jacob et al.? identified the
80-kev level of Er!®, produced by K capture in
Tul®®, as the first level of the rotational band. A
measurement of the lifetime of this level permits
determination of the quadrupole moment and the
deformation parameter of Er'®® using the equa-
tions of the generalized model of the nucleus.?

We used a weak source of Tul6® (T = 85 days),
obtained in a deep splitting reaction by prolonged
exposure of tantalum to 660-Mev protons in the
synchrocyclotron of the Joint Institute for Nuclear
Research.
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The coincidence curves obtained in the setup
described by one of the authors?* are shown in the
figure. The abscissas represent the delay time,
and the ordinate the number of coincidences in
logarithmic scale. Curves 1 and 2 correspond to
coincidences between the x-rays that accompany
the K captures and the conversion electrons pro-
duced in transitions from the 80-kev level. Curve
1 is for measurements in which the electron-ab-
sorbing filter is to the right of the source (eX
coincidences ), while curve 2 pertains to an ab-
sorber to the left of the source (Xe coincidences).

The errors introduced in the principal curves
by x-y, y-x, and y-y coincidences, and also by
multiple scattering of gamma rays in both crystals,
were accounted for by measuring separately the
number of coincidences as a function of the delay
time, using electron absorbers placed on both
sides of the source. In plotting the eX and Xe
coincidences, the channel analyzers separated
those parts of the spectra, corresponding to the
photopeak for x-rays and to the L + M + N con-
version peaks for electrons. A certain difference
in shape and width of curves 1 and 2 is probably
due to the different energy resolution of the two
stilbene crystals. The same value of half-life is
obtained from the slopes of the left and right
branches of curves 1 and 2, (1.8 = 0.3) x 1072
sec. The error given here exceeds the statistical
error and takes into account possible methodical
effects.

LETTERS TO THE EDITOR

Taking into account conversion on all shells
(the values of the coefficients of conversion are
taken from the tables of Sliv and Band® for the K
and L shells and from the paper of Listengartens
for the M+ N shell) we obtain for the radiative
half life

Ty=(1+ @) Texp = (15 2.5)-107 sec,

where « is the total conversion coefficient.

The Weisskopf formula for a type E2 single-
particle transition with energy 80 kev yields a
half life of 3.10 X 107% sec, leading to an acceler-
ation factor F =200 (F is the ratio of the half-
life obtained from the Weisskopf formula to the
experimental radiative half-life).

The internal quadrupole moment and the defor-
mation parameter, calculated from the Bohr for-
mulas,? are equal to (7.6 + 0.6) x 1072%and 0.32
+ 0.03, respectively. The quadrupole moment we
obtained from the measurement of the half life is
in good agreement with the value 7.8 X 107 ob-
tained from experiments on Coulomb excitation
of Eri®® (reference 7).
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