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Abstract : Influence of barium titanate particles on electro-optic properties of liquid crystal 4-cyano-4′-pentylbiphenyl (5CB)
with  posit ive  die lectr ic  anisotropy  and  the  l iquid  crystal l ine  (LC)  mixture  Н-37  consist ing  of  4-
methoxybezylidene-4'–butylaniline and 4-ethoxybezylidene-4'–butylaniline with negative dielectric anisotropy was investigated.
It was shown that a presence of particles inside 5СВ and H-37 decreased the clearing temperature from 35.2 °С to 32.5°С and
from 61.2 oC to 60.1oC, correspondingly. The threshold voltage of the Fredericksz effect became 0.3 V for the BaTiO3-5CB
colloid while the beginning of this effect of the pure 5СВ was observed at 2.1 V. Threshold voltage of the Fredericksz effect
increased from 2.8 V to up 3.1 V at additive of particles into H-37. A rise time of the BaTiO3-5CB colloid improved while a
decay time worsened in comparison with the pure 5CB at all applied voltages. The inverse trends were observed for the H-37
matrix, namely, a rise time worsened and a decay time improved. Among other things, the effect of fast light modulation was
studied at application of the rectangular impulse with direct bias to an electro-optical cell with the BaTiO3 particles+5CB and
the pure 5CB. At this case, a rise time of the composite worsened, a decay time improved in comparison with the pure 5CB. The
pecularities of electrohydrodynamic instability (EHDI) formation was also investigated into the composite with the H-37 matrix.
It was found that the voltage of the EHDI formation decreased, a rise time increased and a decay time decreased in comparison
with the pure H-37. First of all, experimental results are explained by appearance of local electric fields near the polarized
ferroelectric particles at application of external electric field and an existence of the additional obstacles (particles) for
movement of ions.
Keywords : liquid crystal, ferroelectric particles, composite, electro-optics
Conference Title : ICP 2015 : International Conference on Photonics
Conference Location : Amsterdam, Netherlands
Conference Dates : August 06-07, 2015

World Academy of Science, Engineering and Technology
International Journal of Electronics and Communication Engineering

Vol:9, No:08, 2015

O
pe

n 
Sc

ie
nc

e 
In

de
x,

 E
le

ct
ro

ni
cs

 a
nd

 C
om

m
un

ic
at

io
n 

En
gi

ne
er

in
g 

Vo
l:9

, N
o:

08
, 2

01
5 

pu
bl

ic
at

io
ns

.w
as

et
.o

rg
/a

bs
tr

ac
ts

/2
54

66
.p

df

ISNI:0000000091950263International Scholarly and Scientific Research & Innovation 9(08) 2015 1

https://publications.waset.org/abstracts/25466.pdf

