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The approach of the fundamental frequency or of a harmonic to the natural fre-
guency of the substance leads to an increase of the nonlinear susceptibility.
Such an effect is observed, in particular, in semiconductors [5]. It is possi-
ble that the large nonlinear susceptibilities of the dyes are due to the proxim-
ity of the neodymium-laser second harmonic to the frequencies of the triplet-
singlet transitions of the investigated compounds.
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The temperature dependence of the frequency of the transverse doublet ob-
served in the depolarized component of scattered light [1 - 3] cannot be ex-
plained within the framework of the Leontovich phenomenological theory [4]. It
is therefore of interest to measure the anisotropy relaxation time and the
viscosity as functions of the temperature.

The measurements were made on oa-chloronaphthalene, in which a depolarized
doublet was distinctly observed and its behavior with changing temperature was
investigated [3].

According to the Leontovich theory, the anisotropy relaxation time should
be calculated from the half-width of the depolarized Ixy(w) component of the

scattered light. For many liquids, this component can be represented by a dis-
persion curve. The measurement setup was described in [3].

We have noted in the study of the IXy(m) component of scattered light in

a-chloronaphthalene that a strong deviation from the dispersion curve with a
single time T is observed already in the region where the infensity decreases
by a factor 10 - 15. The contour of the Ixy(w) component can be described by a

sum of two dispersion contours, one narrow with a sharp maximum and the other
broad with a flat maximum; the half-widths of the contours are determined re-
spectively by relaxation times Tcg and T;. The relaxation time Tcg was deter-

mined from the half-width of the narrow contour at height I/2. 1, was deter-
mined from the slope of a plot of 1/I = f(Aw?). It should be noted that in
this case I 1s the intensity in that frequency region Aw where the contribution
of the intensity from the narrow contour does not exceed 5%. In measurements
of this type it 1s necessary to be certain that correct allowance has been made
for the intensities due to the different orders of the interference. All the

measurements were therefore made in the dispersion regions of 5 and 16.6 cm~?!.
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T°C n° 102 poise ry+ 1012 sec ry 1012 sec

5,17 4.5 26R

5

15 3.91 - 170
25 3.04 4,0 110
35 2.43 - T8
45 1,97 3.5 h5

The measurements of Tcg’ T;, and n were made in the temperature interval
from 5 to 45°C. As seen from the table, Tcg and n change in this temperature

interval by 5 and 2.5 times, respectively, while T, changes insignificantly with
temperature. Two relaxation times were first observed in nitrobenzene [5]. The
presence of two relaxation times in a number of substituted benzenes has been
pointed out in [6], but unfortunately the authors did not note the polarization
of the scattered-light component, yet the measured value of T depends strongly
on the polarization. The measurements were made at one temperature.

The experimental data obtained by us are in good agreement with the Vol-
terra theory [7]. According to Volterra, it is necessary to take into account
in the theory of anisotropic scattering of light in a liquid at least two re-
laxation processes, namely the reorientation of the anisotropic molecules in
the state of isotropic distribution of their axes (Tl), and the relaxation proc-
ess connected with a new distribution and with a possible displacement of the
centers of the molecules (T,). Following Volterra, we can represent the Ixy(w)

component as a sum of two dispersion contours with half-widths corresponding
to T, and Tcg, with Tcg determined from the half-width of the narrow contour

and connected with the time t, by the relation TCg = 1,(1 + D), where D is the

ratio of the integral intensities of the narrow and brocad contours. The shear
modulus is connected in the Volterra theory with the relaxation time 1, and 1is
assumed %o be independent of the temperature. Then, taking into consideration
the expression for the frequency of the transverse doublet,

CO=qVh/r,1+D)

(where q is the wave vector), we conclude on the basis of our experimental data
that in the indicated temperature interval the factor (1 + D) decreases by one-
half with increasing temperature, in good agreement with the theory under con-
sideration. It should be noted that the previously measured 1.6-fold increase
of the frequency of the transverse doublet with increasing temperature coin-
cldes in the given temperature interval [3], within the limits of experimental
error, with the 1.4-fold increase calculated from formula (1).
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