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Differential cross-sections of light scattering on the director inhomogeneities near
small spherical and cylindrical particles in nematic liquid crystals are calculated under the
Rayleigh-Gans approximation. The Percus-Yevick approximation has been used to account
for interference effects. Effects of boundary conditions influence on the particle surf ace
as well as of an external electric field on the angular dependence and value of the light

scattering cross-section has been studied.

B npubauxenun Pesesa-T'anca BeiumcieHo nuddepeHIINATbHOE CEUEHNE DPACCEeTHUS CBETa
HA HEOJHOPOIHOCTAX AMPEKTOPa, BOSHUKAIOIINX BOKPYT MaJbIX chepuuecKUX WJIN IMUJIUHI-
PUUYECKUX YACTHI[ B HeMaTHUUYEeCKOM KHIKOM Kpucrayie. [lida ydera mHTepEpPEeHIIMOHHBIX
a((eKTOoB uCmoIh30BaHO mpubamkenue Ilepxyca-MeBuka. VsydueHO BIMAHHE TPAHUYIHBIX
YCJIOBUI HA MOBEPXHOCTH YACTHUIIBI, a TaKyKe BHEIIHEro JJIEKTPUYECKOTr0 IOJid Ha YIJIOBYIO
3aBUCHUMOCTh U BeJIUUYNHY AuddepeHIInaIbHOT0 CeUeHUsA PacCessHUs CBeTa.

Recently, filled liquid crystals (LC), in
particular filled nematics, have drawn a
considerable interest [1]. These materials
comprise colloidal silica particles of ap-
proximately 100 A diameter suspended in a
nematic liquid crystal. The particles induce
strong defects in the local nematic texture
resulting in an increased light scattering.
In an external electric field, the texture-
field interaction can induce strong changes
in the system optical properties that may be
used in display applications.

In this paper, we present results of theo-
retical study of light scattering on colloidal
inclusions in filled nematics. We suppose
that the multiple scattering can be ignored
and that the light scattering on a silica
particle is due mainly to the director inho -
mogeneity it causes, so that the scattering
by the particle itself can be ignored, too.
Finally, we use the Rayleigh-Gans approxi -
mation.

Let undisturbed nematic director and
wave vector k of the incident light be di-
rected along the axis z of Cartesian frame.
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The yz plane is that of the incident and
scattered (k') light wave vectors, (Fig. 1).
Under the Rayleigh-Gans approximation,
the light scattering differential cross-sec-
tion is given by the expression [2]
do
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where
&(ay) = [[JE) - e9exp(-iqr)dV, g, = K -k .(2)

Here i, f are unit vectors denoting the
polarization of the incident and scattered
light waves, £(r), €0 are the dielectric per-
mittivity tensors for the disturbed and un-
disturbed nematics, respectively. The inte-
gration is carried out over the nematics vol -
ume neglecting the small volume occupied
by the particles.

Assume the particles concentration to be
small enough so the regions of director dis-
turbance by different particles do not over-
lap. Then we can write
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