incidence of the laser radiation on
the metanitroaniline crystal is
probably due to the presence of
scattering in the crystal. No vec-
tor synchronism is observed when a
plate cut perpendicular to the
cleavage plane (parallel to the
(001) plane of the crystal) is ir-
radiated. When the laser radiation
is focused on the crystal with a
short-focus lens, the intensity of
of the second-harmonic cone in-
creases sharply, as does also its
width. In this case, obviously,
the number of combinations of wave
vectors satisfying the vector-

Filg. 2. Plcture observed when the sychronism condition increases. The
vector-synchronism conditions are cone connected with the vector syn-
satisfied. chronism remains practically un-

changed following small (up to 30°)

rotations of the crystal about the
X or z axis, and this is probably connected with the relatively small change of
the birefringence following such rotations. The vector-synchronism angle
changes very little also when the temperature of the crystal 1s varled from 77
to 350°K. We did not attempt to observe collinear synchronism, since the meta-
nitroaniline crystals are easily split when the plates are cut in directions
not coinciding with the cleavage plane.

Obvervations of vector synchronism were quite recently made in [7] with
uniaxial ADP crystal. The experiments described by us indicate that meta-
nitroaniline crystals are a much more convenient object for the investigation
of vector synchronism. '
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PENNING IONIZATION IN COLLISION OF FAST UNEXCITED Rb ATOMS WITH Ar ATOMS
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In a study of the energy spectrum of electrons emitted following single
collisions of Rb atoms with Ar atoms, performed by a previously described pro-
cedure [1, 2], we observed that at an energy T = 200 eV in the laboratory
system (relatlve approach veloecity v v 2 x 108 cm/sec) the spectrum contalins,
besides the group of slow electrons, also a clearly pronounced group with
energy of approximately 7 eV. As seen from the figure, which shows the
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integral spectrum of the electrons

Ipwt
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= [ ple) de
E
the contribution of the indicated group to the total num-
ber of electrons is approximately 30% at this energy T. g5}

The appearance of the indicated group cannot be at-
tributed to ex01tatlon of the lowest-order states of the
Rb atoms ((4p)35s? Ps/z, energy of emitted electrons E =
11.1 eV) and Ar (3s3p°4s, E = 9.4 eV).

One can attempt to explain the appearance of this VB 2 I E‘eV
group of electrons by assuming that as the Rb and Ar come *
close together a certain "effective level" 1is excited in Integral spec-—
the quasimolecule made up of these particles, at the ex- trum of electrons
pense of the kinetic energy of their relative motion; emitted in col-
this level corresponds to the configuration 3p°ls of the lisions of fast
isolated Ar atom, with an excitation energy on the order Rb atoms with Ar
of Uexc = 11.5 - 11.7 eV. Its excitation energy can be atoms, T = 200

eV.

transferred in the same collision act to the Rb atom, and
this causes the latter to become ionized and to emit a
free electron with energy E = Uexc - UI 2 7.3 -~ 7.5 eV,
which agrees with the energy of the electrons in the discrete group observed by

us (UI is the ionization potential of the Rb atom).

Favoring the "effective-level" hypothesis are the following: It 1s known
that the excitation energy of the lowest lylng 1evels of the isolated Ar atom,
corresponding to the electron configuration 3s23pSls, are close to one another
and amount to 11.49, 11.57, 11.66, and 11.77 eV for °PY, Py, °PY, and 'PY,
respectively [3, 4]. When the colliding particles come very close together the
energy levels are perturbed. In addition, the "collision time" T of the Rb and
Ar atoms at v v 2 x 10°® cm/sec is ¥10-'* -~ 10-!° sec, which is much less than
the time of relaxation of the metastable states °PJ and *PJ and de-excitation
of the °®PY and 'PY states.

The process explained by the indicated hypothesis, while a unique analog
of the Penning-ionization process in collisions of the second kind with par-
ticipation of metastable atoms, differs from the latter in that it occurs in a
single collision act, and that its short duration makes it possible for quasi-
molecule terms corresponding not only to metastable but also to ordinary ex-
clted states of the inert-gas atoms to take part in it.

The authors are grateful to Professors Yu.N. Demkov and V.M. Dukel'skii
for useful discussions and interest in the work.
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It was shown in [1 - 3] that the main contributions to the photoproduc-
tion of 7% mesons on nuclei at high energies and small meson-emission angles
are made by Coulomb production and coherent production. The absence of inter-
ference between these processes makes it possible to separate the coherent pro-
duction from the Coulomb productlon and to write down the cross section for
coherent production of 7’ mesons in the form

do/dQ = CA?|F(q)|*sin?0, (1)

where A is the mass number of the target nucleus6 F(a) is the form factor of
the nucleus, & is the angle of emission of the 7’ meson, and C sin?6 is the
square of the amplitude of production of the 7° meson on the nucleon and is
independent of the spin and isospin.

We analyze in this paper the results of our investigations of the photo-
production of m° meson on the lead nucleus at a primary-photon energy 1.1 GeV
[47, in order to obtain the parameters of the nucleon distribution in the
nucleus and to determine the mean free path of the m° meson in nuclear matter.

We have compared the experimentally measured cross sectlons with the re-
sults of calculations by formula (1). The form factor F(d) was calculated by
the method developed in [1], with allowance for the interaction of the 7% mesons
in the final state with the nucleus. The density distribution functions of the
nucleons in the nucleus were chosen in accord with the uniform model and the
Woods=Saxon model. The uniform model is characterized by a radius R and the
Woods-Saxon model is descrlbed by a radius R and a parameter a = 0.545 F. The
free path XA of the 1% meson in the nucleus and the value of R were determined
by minimizing the sum

13 do, /dQ - do]/dQ
b ’

I=1 o}

(2)

where doi/dQ is the experimentally obtained differential cross section, dog/dQ
is the theoretical cross section, and oi i1s the measurement error.

Table 1
Nucleon distribution. 2 Degrees
model R,F A, F X of P(x?%)
' freedom
+0,10 +0,11
Uniform 1.10_ o5 | 31004 13 111 11 ~1
+0.12 40,12
Woods-Saxon Fa45- 0,10 4.92_ 0,14 0,99 11 ~1
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