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Investigation of optical nonlinearity due to temperature gradient
in the hybrid nematic liquid crystal

Jafar poursamad, Somaye bahmani

Department of Laser and Optical Engineering , University of Bonab , Bonab , Azarbaijan-e
Sharghi , Iran

Abstract-Absorption of a plane laser beam in a themocapillary nematic liquid crystal cell
and consequent molecular director reorientation due thermomechanical effect is studied. It
was shown that significant changes can occur in the index of refraction due to
thermomechanical effect.

Keywords: liquid crystal, Molecular Reorientation, Refractive index, Non-linear drainage

Yy
A3l g yiwd BB WWWLOPSEIE cole o a5 caul jlael slls 5)ge 4o alie oy


http://www.opsi.ir/
https://opsi.ir/article-1-530-en.html

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

Jias S 005 ,o IS i obml b [flead s
S g A by SleiS ulo bl iSsdse (o
35 Slp e ol j0 0l Bro (655 ggeme oS
oueli SS% ST (o5l S8z mle Jluw S S
Ky (Kib sy a il sl glaculs a5 jies 5
Yo S S A o (ST L000 o 0ols L K3 3
Cawds pj abaly 51 STS 65 I sl sl

L] el anlgs

1 w2 1 o2 1 . 2

F:EKl(v.n) +EK2(n.Vxn) +EK3(nxV><n) (")
AVl glagliis OIS (6550 anle Gl e

10071 popslse sy 1) (Seillagap g g
Wgd g0 ADg ) Dy A (5,0liS Jobs aoles

l_‘els +rvis +th :0 (Y)
oo Al ) Gb LS dole S0 Sb
Teloss

o by v
pCp(E+V VT]ZVOSVT )+Gik a'l‘Q ( )

K ooz oy oo cudb PC, bty cpl o
Q g ey G5 59l O e le S i)y
d-lg 43 CiLa Jls S b 0als 00ls ol )5 (65, J&s

s dsles Q=1 8 ol 51 aS ol Obs

a, +Q -
1 .
ul)aa\f

QA upb S Ly Q=

Py 5 59 ,lasl gliwly 2 d5ae 5 Silse sbaly yo )58
SFr gy Jsb a4 ) 5 0)) el j3d je8 adgl ol
Jobo bazme ;o (ales (L3S (W)ls (S 5998 9
e ol il o e Jls 5 S
oS gl sl dlolee Jo b oS wiS o W Jobo (95
@b sk Glr Sel nsl Wl gd s e

Dot oo oo 25 I3 4 Sles

p{%(vm}—wfv:@ﬁ ")

Vgl Juw S sz oxly JBs o dal) ool )0
LadVp Soles mle Jbw,S p)ls cepw
g iy a4 o e 5 (Swluog,ae

Jls 5 aiie  Sillege i 5 SVl 598

YYA

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

Aadla _)
s 4 obos ol Sl mle gl ly,S 5o
Sl3T g5, asile des s leaSs 58 sle el L Sl
e Sl eSS pd gy i e (SR
e N P R R CEUNPI YR VRV R ) RECINP
@ e a5 o)b very mle slajsl o (JeSse
3 Sgdse gola jlop Sz i g (J9Sge A5 25L
blodl g (Seillegay oy & Olgiee Ll alex
a9k 4 gl Jiw 5 slasSUse [¥]0 5 o lal oz
sy by a5 aiS po (Ko Sgr SG )0 plae
e g dalioe sola o Iy b JsSge 0353 255
5 0 b alie ol o el Gehate o daoes S|
So g el b il glatas Jobu S 85
@ ol J31s 50wl Jliw S sla JgSIge 457 5oy Sas
slwl) o gl amio 3 oSl W &)
by wdly Jobo Dlrio (ghlse s X jee

. v ”Z - - .o
5548 s T IS5 4 ol ok el

o)lps n Sgee 97 jeme liwly o (YL samao
wly e iy il a8 5 ol (Wl a3 )5 18 sk
o ol 4 Jsle olxio Lol o5
Dl g (Sellegey SO S o
a3l o sk Jsbo 50 (ales (LS g 00l 58 5>
wor b olple o)l ol JoSle (i35l oS
ObslS sbml g 55y @i B0 (Sillege s ony
polys Judos 1y ol jol sledgSdge (23 5l Leo
Cobd e Sy a8 jnd e B cand Gl oS
0 sy odd Jols dase jo eads obml (S

g
/
7 @

7 F
= =

[ T L X

S Sl mleysh g5l Jsho 4 j5d pe Rl N S

Y olro 9 pudlio —) -
Sl e 55 g iz 5l ol sles bl
Sy p taS Jlosl et )0 9 (Seilege (5955
wadls salys o 50 1) il izl 5 ead o JsSse
JB Lo sSge 23,25l Jlade )5 je8 wad JS L


https://opsi.ir/article-1-530-en.html

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

L8] 51 o le @¥olao 4 bgy o culi polie
k, =6x107 29 -k, =75x107 I9.
cm cm
K, :2.4x10*3W—;|<L ~13x10° Y
cmK cmK

J
=0.788Ps; & =102 —: =1—
£ ¢ mK e cm 3K

a, =2cm ™1, =20

o ;L =100um; 1, =1cm

WCou g Lm)low—\‘

(4l ing S oo (81 (slil 53 g5l Car ¥ o

(45l 2 yeg Sea)sdgas sbial) jo o JoSho Cae puo ¥ jloges

Yya

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

S g ey (gl eole Sl a5l ol =b
Gl jadie S odndad 8 o8 G L el jee
>S9 n 99 (Z9> o)y wree Sle mlbe sk
2 d9ee (S (el &5 s S olS L es
bl amin opl 5 olow (6,50 5 CanSll daxan
5 4 by cuSs ol il opl 5l ol

) oc+85'O ) )
Sy SINC—77) a5l (295 soin

n - o
sm(E)

e,0

ol (689,8 S5 agly O alal, ol o I¥] W e
ol g oole 8 g by 048 o
3 55 e Ll b osies Ssles B 0 sl yiiie
Jdo w0 gole & 5 (sole g1y 4@Lo Js s U2l
Gl co i bl Setl e eSS o OS]
O od bl b S aS 55 wialys b glite
-0 ool 5B cah (Sl e Job j095 90 ol
A ozse Jsb b 5y9me 595 50 o sloml 5B i o9

A¥T L el plp L cubrs a4 gl Jls 5 50 5

2 |
A@:Tﬁ![neﬁ (z,6)-n, Hz (®)

laso adgl 9 550 bl pd (lus 8 -Y-)

x5 eop X e Sgz 50 j5d jg ALl axg L
Ok el ol (28 olein Y b, ) Jske
A5 40 .5ny =0 S Oy Wle> X-Z axmis (o
n :(nx ,0,n, )Q)ﬁ*" @ Al S HeS po by
5 n, =siné(t,z) ol j0 &S 0 salgs
Sl e agly O(t,2) 5 n, =cosé(t,z)
mlas $ ka5 asS Jeku .l Z slinl) 4y s 00le

6&&‘) 5O g9 Sgdsme Jj-‘g Lgl)b Z 9 X LgLL.ul) 50
% Sole 5l ogs Slawle o 1 el lgby

sl oSl 4 a5 S5 oo 55,5 bl s o
3o Les Ol sl min o oo b awslio o Jolw
Z slsly 5o o Sl ) 5SSl X gl

A o X slinly o ples Olyoss 51 lei oo 9 el

A5l 658 (glasl K o,less jo o JeSle 5,5 lais o7


https://opsi.ir/article-1-530-en.html

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

bome ol 5l Goses Con g eOse e S
oS o bl ) Ap=KANL &)50 4 31 ciacls
o Syl CanSs oy Sl AN adal) ol jo aS
o>l 30 Sy e &S (F)so,0 g daleS b jo
o2 sopls Ojgo 4 Jsk I e 5o sl oy
LS o5 wals ospg) o)l 2 Sl 5 o) S
27 o Ll slaws ©yo g lnadl> ool olawy 5 Les
GrSoslul BB 0)25 g 4y 0nd Sbml 5B il
o oads plol llae ol jo a5 (6,05 (gl il o0
AN =0.758x107 ooz ools ool o

.[?]ay dale>
. . e W Ry . .
o o u‘M Zocm2 [N L: )).J )9 )‘ oolaswl L>

Syd SSled mle ol p0 107 aiye 5l (S
YUK S-SV OO S [P K I R P W P

SV s slocads jl eolitl jline S0 slobaons
o9y Nlgge oals &l bgy a0 albise 59
aS ol CanSld oy Dl st oloul jo 40 4y g ,8e
slboe 4 o b slaysh gehy oy bxil
Slyg abews (Seinl ol 8 obml o ((Sel Ko

Dyl oo (AT (mly S b

lope o

[1] I. C. Khoo, "Liquid Crystals" .2" Ed. New Jersy: John
wiley & sons, (2007).

[2] Gennes, G, The physics of Liquid Crystals, New York,
Oxford University Press (1993).

[3] I. C. Khoo, S. Slussarenko, B. D Guenther and W. V. Wood,
“Optically Induced Space Charge Fields, DC Voltage, and
Extraordinarily Large Nonlinearity in Dye-doped Nematic
Liquid Crystals”, Opt. Lett.(1994)

[4] I. C. Khoo, & others “Liquid Crystal Film and Nonlinear
Optical Liquid Cored Fiber Array for ps-cw Frequency Agile
Laser Optical Limiting Application «, Opt. Express(12)(1998)
[5] I. C. Khoo, & others “Liquid Crystal Film and Nonlinear
Optical Liquid Cored Fiber Array for ps-cw Frequency Agile
Laser Optical Limiting Application «, Opt. Express, 2 Nol2,
(1998)

[6] R. S. Akopyan and B. Ya .Zel’dovich “Institute of
Mechanic  roblems, USSR  Academy of Sciences
Zh,Eksp.Teor.Fiz.87(1960)

Yf.

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

0.8 B

0.t

0.6 b

0.4 b

0.2 i

: c c : : : : c :
0 01 02 03 04 05 06 0.7 08 09 1
ziL

Obsl) e laoSde ;925 23 )10 (gl s F jloges

0.2 0.4 0.6 0.8 1

-0.02 z/l
-0.04
-0.06
-0.08

-0.10
Aeprzn

-0.12

Oboly ez 5 5 5 5 Sl 0 M550

Jobss B b oo jLasil Jobo (950 Lo )5 ) jloges 3ok 5
ELtl Cllo 4 Jfagai 5 oad 3y sk 55 sl
3 ebyS ol agl £ sgum Sloj S jo sy
b Sl wn @ loy ol 51 g ead 5 sl
loo uolidl e Jolo laaile jo casl Gugusmals
Sl jlogai el ugundis 4250 ¥ Sga> 10 g peuSle
gl Jiw S lassle (5)L0 e po s f 4 Y g ¥
s oo plas 1y Jokw g3ges 5 (B b, 5o
oo Jiie Johw jo gles Lol S calay a5 jshiles
sl 1y Gils oty Uk Cualind slaails 53
g 8l bl jo mbe jeb )le Cepn WS
Sl T lages anl ey S ai o 5l ok (390s
ool e sk sladsShe ;555 00 Jlo (sagly DS
O Cubro GulBl b gl (LolS ool 5l L8 a5
obelS obml ham Ll wbie Gialidl (o )90
Ols Do d9dee B b Sl ales
sk calid o ails & Liype JoSlo 25230
oanlice & K& jo .ol oo oLy /Y sgam jo 5 el

g a8l 5B il Gloly VY ojlailay 55 598 09 e


https://opsi.ir/article-1-530-en.html
http://www.tcpdf.org

