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Investigation Effect of Silica Nano Particle on Dielectric Properties of E7
Nematic Liquid Crystal

Ramin Khalil Sarbaz', Mohammad Sadegh Zakerhamidi', Habib khoshsima®
! Photonics Group, Research Institute For Applied Physics And Astronomy, University of Tabriz, Tabriz, Iran

Abstract- In this study, E7 liquid crystal doped with different amounts of Si0, nanoparticles was studied and dielectric
properties of pure and doped NLC with special ordering (homogeneous and homeotropic orientations) in different
temperature an 20 kHz frequency were analyzed. Obtained data exhibits that dielectric constant of NLC doped with low
percent of nanoparticles by increasing temperature increases but for high percent of nanoparticles decrease the dielectric
constant.

Keywords: Dielectric Constant , Nematic Liquid Crystal , Silica Nanoparticle

YV
DSl g yiwd BB WWW.0PSILIT Col (o aS cuwl Jlael gl)ls a0 0 dlis )


http://www.opsi.ir/
http://opsi.ir/article-1-558-fa.html

[ Downloaded from opsi.ir on 2025-07-12 ]

i:\\ ,."-:\\ _ -
CeHy—4, _;.5—6,‘\_} ;'}—c.:\ SCB
b v ¥

h,
\

;{_\ .r
[ H|4_‘1 i{;} w\ ;ﬁ')_c ™ TCE

N, I

Ay
CgHy 0—-‘1\ } ( J—CN  80CB
) r: \ 4

i

Yo
A

\_l o
Ce Hl]_‘\ } _.-:}_“i N TCT
_/r( \_Jf \_f'

Mixture E7
ET golesshe JsSpe Lo ) IS

FEA 5 Silean 31 4 Sles 56 51 T RS sles a5
Koo 3 o b Sl ayle sl sl ol Sl
L b ok VT sl o ou¥T (2o 956 V0 ,hadly)
Yo o1 8 clos @YU b 1 aule by cslos ol 0,3 5l
2 9> 4 L3 gl by o Slaes 54 b sy

NS sl mle ssk sldeSdse Y A

&b sk Jobw cole Y-
e B cnl yo eslitul 9,50 Sleoho cSbo o
F S aY L Ll mlaw a5 (Sl ass aY g0
Olee 4 0y oad oxilig (ITO) aesST &ld o]
2 o lp cwl ead eslaial Glad g Sl
@ Sux okl g Wele (950 mbe ek sklsge
& oz lp Ly ooy iSIl mhaw wsoges g s5lge
FIdss b srek Joloe 51l Y L (s5lse
ooy 55l (595 s reshy Y s S 5l mailsgy
el @ el 8 b, aY a5 )b 5 s o
sbml ala)led ol o (59, U madle s 325 55,
ghe Gogee (23 Suz obml lp Geiges 290
O Sl )0 mllsy O] Joloxe b I ooy 2SI
YO oga> Cwlrs 4 (S5U Jle 51 ogxSIl Y g0
ez b1y 2958 99 e el alols jieg Soe
odbel sledshos (e il o2 255 & Sl
Vo oud lo cdale boan¥l g alls ale sl L) oaus
b Bk 0,3 95U 5 maloyok bolsue 51 (559 w0y 8 5
Sol Glp w0 p Kmge Cools 1 eolalal
Vb 09,58 g0 (e slid I 5 el mle sk ledsSIse
Y mloysl S35 glos oYL b 1, b Lglivo (slos wigy
b peoysl ol oDl & ]y sk slod s @02
A o5 sl x5 azr slp S ol WsSlse

YYY

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

doddo —)

Slpgaie 5 A b Pl mle slaysh
31 eolawl adyle e ylul 5l o les jo es oo S
sl (S oy a4 alike halliws o mle sl sl
2l oSSl s (20,35 alex il lse cnl alise
5 G SD 9o L8, el gll o Sl colas
boogls (S (Sl 5 (SSI 63 (63,5 benl
3% mle slojsh oads aogi gla (5 ohg 4 azgs
SR Gulioe I il Slepg S axg 990 Dlegge
Sl olge cnl (elst Sone g dnng (g5, 2 &5 W8S
sl (S ong g by G 4 dee glbop)lS
Vsl o0, (5,155 1, 595055 slo gale yb 51 hlisve
Sl mle ok ldesdee ol wlgal o)l bl
Sl s 4l 90 @ o lojol S 5SUl (60 (23,38
Pl S5y » adlllae Wgd (oo I (E158) S390e
aob asle sunie SOl (St oo 5 Sl
5 Iy oo Sleeal (oSl (Seiyhg sl
o wars [V] o)l o pald 1) IS0 (Salio
Sty sl waeds)l 08 a4 pasie gl S S
dsSge Sl - 5,80l ol gl and a5 col mylo
o5 ot glogl 5 JsSse Sealiys 5 09,Slunnnl
asms glas gzl wills (oo lo pob sledsSdse
CoeS o oS o e (VoS o s
2 4857 (S8 e wm0 (o0 (LA &5 el (S5
O 9 OS5 (oo S8l G Sl 60 lo Lame s,
S plase @ Fal 5o olge iadaS SUls ouisS

[Flel Slge (55, » oo 05,5

L o9y g lge Y
é‘s.o —\—"

Sy 3l ey L ol e eolaiul 0ye0 ET ale sl
Gl olewds Jlsle a5 g AWAT PPW

el NS0 b allas T ooums LSis


http://opsi.ir/article-1-558-fa.html

[ Downloaded from opsi.ir on 2025-07-12 ]

PURE LC
FEREQUNCY 20 KHZ

1 M— —- :
12 \ o
E
., N
z —
=]
"
H
-
=
=
H
0
] 0 2 E

TEMPRATURE('D)

Los 4 E7 Lalls sl s oS oSl (g0 000,35 Sty ¥ JSs

21y Sl go colb ples Soiudly (FoF) o S
5 A Gldshe ogee 5 Gilse Glo xS Cux
G55 les ams o lis YekHz LS )8 o |, XN
Sl ol digad b aslie ¢ J1A5 gloo 5l 3 B oaw Y1
O, Slor 3B 4 Soles 3B 51 IS les 5l am S
wla 6&9@5 9 6)‘9A LsL(b cU:.J9A as ;)5...: < oddlive
3 P9 e, ) 900 Londs sV Jsho S iSUI g0
gl 70 cbale b Jolo glp ogas 4 Khow 0,0 4l
ol L el 03,8 oy Gl (65 i ok o)
SOyl 60 cub a4 0l (oo ovalive 0,3 oL clale
Slp 05d o0 0dalin a5 55 Hlad WS o oy ralS
Sad 4 So Sl g0 ol w0,d 6l wsye b cdale
G 3 Loo (l38l b e WS o0 lan oS
oanlie Jig do,0) diged ;0 .09 (el cdnlin QT 49
A dged 4 Cod S Sl 60 ol aS 0l o0

ol 08 )5 oy ioli8l oS

[l FERQUNCY 20 KHZ

Los a4 S 21 (65 Sl (s5lse adlge (Sl ¥ JSO

YYY

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

. .:.L3 .‘:.L)

SO Sl 60 (g S ojladl -Y-Y

Joe ;5o LCR oliws abowgs SO Sl (60 (6,45 o5l
plil sl v, e d cds (g )ls a5 (Instek LCR-819)
SH ok slos 01 J5 S, ol &5 25
Y K els diges cod,b el (40 °C ool
ok sWesse 4 (20 Cux Gl &5 ol el
99 50 S (60 (65 ojlail Ll oals 08 5,0 molo
sl byl el 4385 ol 50508 5 5350 gz
KHz 58 g iz slabes jo 5 9 (JIB > g0 50
59 Sl (i i byl 4 e 28,8 ol Y-
5 ITO &y uilw, &l Sl 28,5 oauol 5l vw 1) SO 2SI
[0]5g8 oo crmns (V) aalas 5l oolital b (g youls 43¥

_G _G
a=5 a=g5 ()

2 Sz mbe job a4 bgype <o )b €y g Gy o 0 a5
3978 e p dges 5 sl bl e e

ey g s Y

55 S Sy (Ssfe oo olas XS
Giliss slalos 1o E7 _alls mobe jsby ol (8) S5 S
addgo Lo [il38l b ogd oo odalive a5 4555 lea ol
Slasm sl so Gials SO Sl 6o <ol (g )sslse
I sh a5 WS e et ol 5T G LIS sles
Cwl plos JIAS 5l o mbe jobs laos (ol 8, Kilion
€1) @be ysk S Sl (0 Coll (gog0e adlge uSe
L I8 leo 5l am g ial3dl 38 sleo b Lo iol58l b
O, lear 5l (LSb a5 WS e s ol 65 S

Ll Jaore 0l


http://opsi.ir/article-1-558-fa.html

[ Downloaded from opsi.ir on 2025-07-12 ]

(5]

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.

YYY¥

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

—4—pure FERQUNCY 20 KHZ
30 —@—0.5wt %
wt %

Swt%
25
20

={
15
10
= ——a— . +—*
5
0
0 2 40 60 80 00

TEMPRATURE(°C)

Loo a5 G Sl (g0 ol (gogas ddlge Siuly FUSs

igei a3 gl oS olSim S S (g0 ol il
B 53 Ll o 1y 055 e 03538l A5 le ok
D) oy

abessk Sldsge 25 Cuz 50 Sz S o)
U S5 (65 ey b oai¥T 5 il Y

&b ok GlsSge (haded x5 oz s Sl &
o Sl ARV S 39w, S L oens ooVl
o=l @b Hok lasls o 1) S sl oo ol Wil
GrS Sz 0,0 9l asye Il vezg pl b oame
IS | o W s 6 g 5 J5Slae
YL sl cdale gl SO aSI g0 ol pl b sas

PSCI

GBI 03 Sloy08 g Sas JolS > ol jo 8,00 1>
O)L.;“"'J 9 “‘i’)-“s °m5ﬁ LELM&MA-JLO)T LJW obl)' )..J
10 5l 5 ol sl

&=l

[1] Yaegashi, M., et al., Effect of ester moieties in dye
structures on photoinduced reorientation of dye-
doped liquid crystals. Chemistry of materials,
2005. 17(17): p. 4304-4309.

[2] Philip, J. and T.P. Rao, Kerr-effect investigations in
a nematic liquid crystal. Physical Review A, 1992.
46(4): p. 2163.

[3] Zakerhamidi, M., M. Ara, and A. Maleki, Dielectric
anisotropy, refractive indices and order parameter of
W-1680 nematic liquid crystal. Journal of
Molecular Liquids, 2013. 181: p. 77-81.

[4] Hill, N.E., et al., Dielectric properties and molecular
behaviour. Vol. 53. 1969: Van Nostrand Reinhold
London.


http://opsi.ir/article-1-558-fa.html
http://www.tcpdf.org

