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Investigation Effect of the Applied Electric Field Frequency on Dielectric
Anisotropy of Liquid Crystal Pure and Doped Silica Nanoparticles

Ramin Khalil Sarbazl, Mohammad Sadegh Zakerhamidil, Habib Khoshsima1

Photonics Group, Research Institute For Applied Physics and Astronomy, University of Tabriz, Tabriz, Iran

Abstract- In this paper, we investigate the effect of frequency of the applied electric field on the dielectric anisotropy nematic
liquid crystal doped with nanoparticles of pure nematic examined. Detailed study of the dielectric constant for the parallel
component of the dielectric constant shows that the concentration of 1%(wt/wt) of nanoparticles has increased dielectric
constant. Perpendicular component of the dielectric constant for all doped samples decrease compared to the pure sample. It
was observed that increasing the frequency does not affect the dielectric anisotropy.it was also observed that for very high
concentrations of nanoparticles the dielectric anisotropy becomes negative.
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? Interferometric method


https://opsi.ir/article-1-559-en.html

[ Downloaded from opsi.ir on 2025-07-13 ]

03930 ;0 wilS 3 i l38l b SO Sl 60 (60, Slionls
093 ) 6 xS iz eedS Fo sl Ve B0 52

A sl oyl
temprature 30 °C
10 0.5 w1
8 1
S e
g
0
0 40 60 8 bt 12
4 ferquency(kHz)
$b cdale 5 (uilS 3 4 SO Sl g0 60 Klaweal  Sily 0 IS
A
&l
[1] Lin, F.-C., et al., Dopant Effect and Cell-

Configuration-Dependent Dielectric Properties of
Nematic Liquid Crystals. Advances in Condensed
Matter Physics, 2013.

[2] Jeon, S.Y., et al., Effects of carbon nanotubes on
electro-optical characteristics of liquid crystal cell
driven by in-plane field. Applied physics letters,
2007.90(12): p. 121901-121901-3.

[3] Singh, D.P., et al., Ferroelectric liquid crystal matrix
dispersed with Cu doped ZnO nanoparticles.
Journal of Non-Crystalline Solids, 2013. 363: p.
178-186.

[4] Zakerhamidi, M.S., S. Shoarinejad, and S.
Mohammadpour, Fe304 nanoparticle effect on
dielectric and ordering behavior of nematic liquid
crystal host. Journal of Molecular Liquids, 2014.
191(0): p. 16-19.

[5] Takatoh, K., et al., Alignment Technology and
Applications of Liquid Crystal Devices. 2005: CRC
Press.

YYA

St S e oKssls N YAY oLo..{O YO LYY

SopSdl 6o oy pwgette s iS5 3 olial
g sod odnlice

temprature 30 °C

g

0 20 40 80 100 120

ferquency(kHz)

cdale 5 Luils 3 4 SO Sl g0 col (55lee abge (SuslgY IS

Coll (E1) goges allge olymid oams las B8
€ ool 3 gl cdale a8l L aS el 2SIl g0
o8B Gl a8 ol il oo ptals S
Wb <FKHZ)< Ve ssgame o Jlee!

)5 S S 6 Cull y psgne

temprature 30 °C

£,

20 40 60 80 100 120

ferquency(kHz)

5 ol P a4 S Sl oo Cll (soges adlge (Stuly oF IS
Sl gl clale

« (_go)i?l...wo.mb’ \.\.s] 2 Odiw )| as 4395 QL@

Sed se ateie (V) alal) L oS Sy S

Ae =¢ — ¢, (M)

iy ey chale b aiges SO S g0 (60 Silaenls
ol A dse 4 cend L ol)S 5L
L diges a5 Jl> 10 ams oo plis 0g5 5l cwguss
ol @l Al A s 10 Gy Sy
Loaws oo plas 0g5 5l 1) SO aSUl 6o (69, S5buenls
0,0 b Sig woye O a4 I gl ocdale il
e g adly Gials Dl 4y S sl (g0 (69,5 luenl
b ase 5l om0 vz ol boosd (e


https://opsi.ir/article-1-559-en.html
http://www.tcpdf.org

