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1. Introduction

Self-assembled anisotropic structures'? can be formed
when particles are dispersed into nematic liquid crystal
(NLC). Investigation is necessary especially focusing on
structures and dynamics of these composites in order to
fabricate new anisotropic composites.

In this study, small angle x-ray scattering (SAXS) and x-
ray photon correlation spectroscopy (XPCS) were used to
study structure and dynamics of nanoparticles dispersed in
NLC respectively. Scanning micro-beam wide angle x-ray
scattering (micro-beam WAXS) was used to investigate the
orientation change of NLC molecules after being dispersed

with nanoparticles.

2. Experiment

Silica nanoparticles (d~100 nm) were coated with Tween
60 and then dispersed into SCB (NLC). The volume frac-
tions of silica ¢ were from 0.1% to 10.0%.

SAXS was performed at SPring-8 BL0O3XU. Micro-beam
WAXS was performed at Photon Factory BL-4A. XPCS
was performed at SPring-8 BL40XU with the diameter of
partially coherent x-ray beam 5 um?.

3. Results and Discussion

SAXS result shows that the average interparticle distance
is 100.3 nm. Micro-beam WAXS shows that SCB molecules
become less oriented with increasing ¢.

XPCS data are analyzed with normalized intensity au-
tocorrelation function g,(g, ). In this study, g,(q, t) can be
fitted by an exponential equation

&(q, t) =1+pBexp [—2 <%)] (1)

where S is contrast, 7 is relaxation time and « is exponent.
Fig. 1(a) shows g,(q, t) for 0.59% sample measured at 29°C.
Experimental data can be well fitted by Eq. 1 as the lines

show. Fig. 1(b) shows dependence of exponent o on g. For
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Fig. 1 (a) Dependence of g,(q, t) on correlation time ¢ for 0.5%
sample at 29°C (Lines: fitted data). (b) Dependence of ex-
ponent « on gq.

0.1% sample, « is less than unity, indicating a stretched ex-
ponential behavior. For 0.5% sample, « is around unity, in-
dicating a diffusive behavior. For 5.0% sample, « is larger
than unity, indicating a compressed exponential behavior.
These behaviors may originate from the formation of
nanoparticle aggregation and generation of microstress

among nanoparticles and SCB molecules.
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