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Abstract : At the present time, the use of nanostructures in complex media, like liquid crystals,  is widely extended to
manipulate their properties, either electrical or optical. In addition, these media can also be used to control the optical
properties of the nanoparticles, for instance when they are resonant. In this work, the change on electrical properties of a
liquid crystal cell by adding TiO₂ nanoparticles on one of the alignment layers has been analyzed. These nanoparticles, with a
diameter of 100 nm and spherical shape, were deposited in one of the substrates (ITO + polyimide) by spin-coating in order to
produce a homogeneous layer. These substrates were checked using an optical microscope (objective x100) to avoid potential
agglomerates. The liquid crystal cell is then fabricated, using one of these substrates and another without nanoparticles, and
filled with E7. The study of the electrical response was done through impedance measurements in a long range of frequencies
(3 Hz- 6 MHz) and at ambient temperature. Different nanoparticle concentrations were considered, as well as pure E7 and an
empty cell for comparison purposes. Results about the effective dielectric permittivity and conductivity are presented along
with models of equivalent electric circuits and its physical interpretation. As a summary, it has been observed the clear
influence of the presence of the nanoparticles, strongly modifying the electric response of the device. In particular, a variation
of both the effective permittivity and the conductivity of the device have been observed. This result requires a deep analysis of
the effect of these nanoparticles on the trapping of free ions in the device, allowing a controlled manipulation and frequency
tuning of the electrical response of these devices.
Keywords : alignment layer, electrical behavior, liquid crystal, TiO₂ nanoparticles
Conference Title : ICLC 2018 : International Conference on Liquid Crystals
Conference Location : Paris, France
Conference Dates : June 25-26, 2018

World Academy of Science, Engineering and Technology
International Journal of Materials and Metallurgical Engineering

Vol:12, No:06, 2018

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 M
at

er
ia

ls
 a

nd
 M

et
al

lu
rg

ic
al

 E
ng

in
ee

rin
g 

Vo
l:1

2,
 N

o:
06

, 2
01

8 
pu

bl
ic

at
io

ns
.w

as
et

.o
rg

/a
bs

tr
ac

ts
/8

83
86

.p
df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 12(06) 2018 1

https://publications.waset.org/abstracts/88386.pdf

