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A _change of wavelength in light scattering

Further observations by Mr Krishnan and myself on the new kind of light-
scattering discovered by us have been made and have led to some very surprising
and interesting results.
In order to convince ourselves that the secondary radiation observed by us was
a true scattering and not a fluorescence, we proceeded to examine the effect in
greater detail. The principal difficulty in observing the effect with gases and
vapours was its excessive feebleness. In the case of substances of sufficient light-
scattering power, this difficulty was overcome by using an enclosed bulb and
heating it up so as to secure an adequate density of vapour. Using a blue-violet
filter in the track of the incident light, and a complementary green-yellow filter in
front of the observer’s eye, the modified scattered radiation was observed with a
~number of organic vapours, and it was even possible to determine its state of
polarisation. It was found that in certain cases, for e.g. pentane, it was strongly
polarised, while in others, as for example naphthalene, it was only feebly so, the
behaviour being parallel to that observed in the liquid state. Liquid carbon
dioxide in a steel observation vessel was studied, and exhibited the modified
scattering to a notable extent. When a cloud was formed within the vessel by
expansion, the modified scattering brightened up at the same time as the ordinary
or classical scattering. The conclusion is thus reached that the radiations of
altered wavelength from neighbouring molecules are coherent with each other.
A greater surprise was provided by the spectroscopic observations. Using
sunlight with a blue filter as the illuminant, the modified scattered radiation was
readily detected by the appearance in the spectrum of the scattered light of
radiations absent from the incident light. With a suitably chosen filter in the
incident light, the classical and modified scatterings appeared as separate regions
iy the spectrum separated by a dark region. This encouraged us to use a mercury
arc as the source of light, all radiations of longer wavelength than 4358 A being
cut out by a filter. The scattered radiations when examined with a spectroscope
showed some sharp bright lines additional to those present in the incident light,
their wavelength being longer than 4358 A; at least two such lines were prominent
and appeared to be accompanied by some fainter lines, and in addition a
continuous spectrum. The relation of frequencies between the riew lines and those
present .in the incident light is being investigated by photographing and
measuring the spectra. The preliminary visual observations appear to indicate
that the position of the principal modified lines is the same for all substances,
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though their intensity and that of the continuous spectrum does vary with their
chemical nature.
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