correspondingly. The beam divergence was less than 10', and the distribution
of the Intensity over its cross section was more uniform than in the case of
Q-switching with solutions.

The observed features of Q-switching with vapors of phthalocyanines can
be attributed to double passive modulation.

The vapor is first bleached by the mechanism characteristic of passive
shutters based on dye solutions. After bleaching of the vapor, the field
density in the resonator increases more rapidly and reaches larger values than
in the case of Q-switching by solutions, owing to the high homogeneity of the
vapor. Indeed, introduction into the resonator of a cell with pure carbon
tetrachloride greatly decreases the growth rate of the pulse (Fig. d) and its
amplitude. 1In a light-absorbing sclution, the perturbing action of the ligquid
medium, which is connected with the appearance of optical inhomogeneity, will
undoubtedly be even larger.

At high field densities, two- and multiphoton stepwise excitation causes
intense decomposition and ionization of the medium. Absorption of light by
short-lived products of the intermediate stages of the complicated photochemi-
cal process leads to a rapid closing of the shutter. The results of the rapid
Q-switching at high density of photons in the resonator is a sharp increase of
the conversion coefficlent of the energy and power of the pulse, as shown by
Vuylsteke [2], although the parameters of our scheme greatly differed from
those of the scheme considered in [2].

In conclusion we note that the decomposition of the medium does not pre-
vent the repeated utilization of the phthalocyanine-vapor shutter, since the
low-volatility decomposition products settle only on the side walls. We have
obtained hundreds of pulses without cleaning the cell.

[1] B.S. Neporent, in the collection "Molekulyarnaya fotonika" (Molecular
Photonics), Leningrad, 1970, p. 18.
[2] A.A. Vuylsteke, J. Appl. Phys. 34, 1615 (1963).
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The fine structure of the Rayleigh-line wing, first observed in [1], was
attributed to the modulation of the light by transverse thermal waves, a broad
spectrum of which exists in liquids. Such a polint of view was subsequently
confirmed by optical experiments both with variation of the scattering angle
[2, 3] and by experiments using lasers at different frequencies [4, 5]. The
gist of these transverse phonons, the lifetimes of which in liquids is exceed-
ingly short, lies in their collective associated motion, which embraces hun-
dreds, and in some liquids also thousands of molecules. Such investigations,
made for a number of low-viscosity objects [6], are of fundamental interest to
the study of the structure of liquids. The present investigation, suggested
by I.L. Fabelinskii, is the first attempt to study the physics of these phenom-
ena by acoustic methods with artificial generation of transverse sound.

The experimental setup for our measurements employs a standard pulsed
circuit [7 - 9] of the impedance type. The acoustic channel constitutes a
flow-through coaxial resonator, in which a quartz or l1ithium niobate crystal
of cylindrical shape with plane-parallel ends is placed at the maximum of its
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electric field. The transverse field configuration was produced by knife-edge
electrodes. Orientation of the crystal in the electric field and special
treatment of the crystal have made it possible to obtaln in it hundreds of re-
flections of the transverse waves. Wetting the crystal with water leads to a
decrease of the pulse amplitude, and the reflection coefficient is defined as

. f/i,lsl/Aw, (1)

where n is the number of reflections, and AQ and AW are the amplitudes of the
n-th reflection with and without the liquid, respectively.

Figures 1 and 2 show oscillograms, in which the first pulse on the left
corresponds to the 30th (glycerine) and 50th (quinoline) reflection of the
pulse of a fast transverse wave in a quartz crystal with and without 1liquid,
at a frequency 200 MHz. The reaction of the apparatus to the placement of a
drop of liquid on the crystal is clearly seen and indicates that the trans-
verse sound goes off into the liquid. The ratio of the impedances of the
media can be expressed [7 - 9] in terms of the modulus of the reflection coef-
ficient R and the phase shift ¢ in the form:

-2 + 2| Rsin ¢ (2)

Zy iy o .
PeRE 3 2R cos ¢

i

Optical experiments [6] indicate a tremendous absorption of transverse waves

in liquids; in our opinion, this absorption influences the measured parameters
in the impedance method. We found a connection between the measured quantities
in the form

(3)

\/ [w/2e)2 + 1 K12 +(@/2m) 212
R =

[(w/20)2 + 1+ kP Hp/20)% k2

where U is the absorption per wavelength and k = pavy/p1v: is the ratio of the
densities and the sound velocities of the crystal and of the liquid,

Fig. 1. Glycerine Fig. 2. Quinoline.
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respectively. Expression (3), in particular, indicates that the velocity of
the ftransverse sound in a liquid medium is strongly dependent on the sound
absorption.

We dild not measure the phase angle in our experiments, but the following
conclusions can be drawn.

Measurements in such a setup can yield only the ratio of the absorption
to the sound velocity in the liquid medium, but it is possible to obtain the
complete information in conjunction with optical experiments.

Recognizing that the sound velocity in experiments with a transverse
doublet 1s determined much more accurately than the absorption, we can state
that the absorption given by Stegeman [6] for quinoline 1s overestimated by at
least one order of magnitude. If this 1s not so, then we must assume an ap-
preciable increase of W, and consequently also of the absorption, with increas-
ing frequency, with a simultaneous decrease of the velocity of the transverse
sound. .

The sound velocity in similar experiments cannot be smaller than Vidn =
which undoubtedly is a certain limiting parameter of the liquid:

Peryst 1 F i
Ymin= Yeryst . %)

Plig 1 +R

v = 218 m/sec and 37 m/sec for glycerine and quinoline, respectively (tem-

min _
perature 30°C, frequency 200 MHz).

An estimate of the amplitude losses of transverse sound on the crystal-
liguid boundary for the object investigated by Rayleigh spectroscopy, as well
as our experiments, show that at this stage fthere is no experimental technique
capable of measuring the abscorption and the velocity by a method in which the
transverse sound ig transmitted through a liquid layer.
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A fine structure of the Rayleigh-line wing was observed in the inves?iga—
tion of the spectrum of light scattered in low-viscosity ligquids [1]. This
phenomenon was interpreted as being a result of modulation of the scattered
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