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7. Introductory Remarks.
I x a recent paper 1 dealing with the examination of the structure of the
Rayleigh line in the light scattered by liquids carbon tetrachloride and
toluene, the following significant observations were made. It was found
that the x'elative intensity of the central undisplaced component to the outer
Doppler component was markedly greater in the case of carbon tetrachloride
than that in toluene. This result appears surprising in view of the fact
that the molecules of carbon tetraehloride are relatively very weakly
anisotropic when compared to the highly anisotropic molecules of toluene
and suggests that we cannot attribute the presence of the central undisplaced component mainly to the anisotropy of the molecules scattering
light. The influence of the anisotropy of the molecules is noticeable mainly
in the development of the wings of the Rayleigh line.
To account
for the relative intensity of the central component to either of the
two outer Doppler components being far greater in carbon tetrachloride
than that in toluene, the postulate was put forward that the molecules
in a liquid can be grouped into two classes, one group consisting of
loosely bound molecules resembling those in a ' v a p o u r ' and the
other group consisting of closely bound molecules approximating to
those in a crystal; the former set of molecules giving rise to the central
undisplaced component and the latter set giving rise to the outer Doppler
components. This picture of the molecules in the liquid state which is
essentially the same as that put forward by Raman -~in his theory of viscosity of liquids, not only explains the fact that the central component is
distinctly brighter than the outer Doppler components, but it will also
explain the relative intensity of the central component to either of the two
, B. V. Raghavenclra Rao, Proe. Ind. Acad. Sci., 1935, I, 473.
2 C. V. Raman, ~af~re, 1923, 111, 532 and 800.
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outer Doppler components being greater for carbon tetrachloride t h a n for
toluene. In the same paper the changes that would take place in the
structure of the Rayleigh line when the scattering medium is raised to higher
temperatures were forecasted. This investigation was undertaken with the
object of testing the correctness of the above-mentioned picture of the
molecules in the liquid state and it has been found t h a t the structure of the
Rayleigh line alters with rise of t e m p e r a t u r e in the manner that we anticipated in our previous paper.

2.

Experimelctal Arrangements.

The liquid carbon tetrachloride was repeatedly vacuum distilled and
collected in a dust-free condition in a Wood's tube of the type previously
used. A heating coil of nichrome wire was wound on it, so that a current
of one ampere passing through the coil would raise the temperature of the
liquid to 70~
A thermocouple was employed to note the temperature
of the liquid which was kept steady throughout the exposure.
The illuminating source of light employed was of the newly designed low
density cathode cooled mercury vapour lamp described in the previous
paper on this subject. A Fabry-Perot Etalon was used in conjunction with
a Fuess spectrograph and the fine structure of the P,ayleigh lines corresponding to the incident radiations A 4047 A.U., A 4078 A.U., and A 4358 A.U.,
were examined.
The other experimental arrangements regarding the alignment of the
apparatus were the same as before.
In order to find the effect of temperature of the scattering medium on
the structure of the Rayleigh line a photograph of the interference pattern
of the light scattered by the liquid at 30~ was first taken, and then the
pattern of the light scattered by the liquid at 70~ was photographed for
the same length of time, care being t a k e n to see that the conditions of the
experiment were the same throughout the two exposures.

3.

Results.

On an examination of the spectrum of the light scattered by
the liquid at 30~ one notices that it is characterised by the two Doppler
components which are distinctly separated from the central undisplaced
line. The spectrum of the light scattered by the liquid at 70~
is on the other hand distinctly different from the one at 30~
One now
finds that the Doppler components have become fainter and broader merging
ultimately with the central undisplaced component which has brightened up
in intensity. The Doppler components are also found to approach the
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central component with rise of temperature. This effectis clearlynoticeable
in the interference patterns of all the three radiations examined in this
investigation. It is particularly striking in the case of the radiation A 4078
A.U., whose central component in the incident radiation is very sharp due
to the absence of very close hyperfine structure satellites. The brightening
up of the central component and the widening of the Doppler components
resulting in their merging with the central line is clearly shown in the
photographic reproductions of the interference patterns of the scattered light
in the cases of the three mercury radiations k 4047 A.U., ~ 4078 A.U., and
% 4358 A.U. The experiment was repeated, keeping the liquid in an ice bath
and it was found that the Doppler components became sharp and moved away
from the central undisplaced line in agreement with expectation on our
present view. IViicrophotometric curves of the patterns of the scattered
light for all the radiations examined are reproduced in Plates X X I X and
X X X (Figs. I and o) which clearly show the changes in the structure outlined above. In this connection I have to thank Mr. N. B. Bhatt fol helping
m e to take the microphotometric curves with the microphotometer set up
by him.
It is proposed to extend this investigation and study the structure of
the Rayleigh line, the scattering liquid being maintained at differenttemperatures starting from very low temperatures and going up to very high
temperatures. This will form the subject of a separate communication.
The theoretical significance of these results will also be discussed then.
In conclusion I desire to express m y grateful thanks to m y professor
Sir C.V. l~aman for his kind interest and helpful guidance during the
progress of this work.

S**m~nary.
The influence of temperature on the nature of the Doppler effectin
light scattered by liquids has been examined and it is found that in the
case of carbon tetrachloride at 70~ the Doppler components become fainter
and broader merging with the central undisplaced
component
which brightens up in intensity. At the temperature of melting ice, the
Doppler components become sharper and move away from the central
component.

