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The molecular surrounding environment effect on the linear polarizability and first and
second order hyperpolarizability of a azo dye in two different forms

Mahsa Khadem Sadigh
Department of Laser and Optical Engineering, University of Bonab, Bonab, Iran

Abstract- In this research, microscopic linear and nonlinear optical properties of an azo dye in two different
forms in solvent environments with different dielectric constant was investigated. For this reason, both DFT and
spectroscopic methods have been used. The results indicate that molecular linear and nonlinear optical
properties depend highly on the molecular structure and the properties of molecular surrounding environment.
In this case, the maximum linear polarizability and first and second order hyperpolarizability were observed in
azo form of molecule in DMSO with high dielectric constant. Therefore, by proper selection of molecular
surrounding environment, it is possible to increase its linear and nonlinear optical properties.

Keywords: Azo, First order hyperpolarizability, Linear Polarizability, Second order hyperpolarizability.
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Solvent name a x B x yx 10
10-23 10-30 34
Azo Form
DMSO 1.475 8.251 0.987
DMF 1.446 8.057 0.960
Ethanol 1.492 8.189 0.961
2-Propanol 1.558 8.549 1.003
Dichloromethane 2.251 12.247 1.425
Cyclohexane 1.801 9.630 1.101
Hydrazone form
DMSO 0.042 0.345 0.060
DMF 0.032 0.263 0.045
Ethanol 0.001 0.014 0.002
2-Propanol 0.001 0.013 0.002
Dichloromethane 0.017 0.134 0.022

prr odimd lis iy e g m (V) abal) ;0 4S5 9k
@l Sl )l a8 eaies (Las Deg 5 (925l
Logle b jo polie (nl odlay adl (oo (S92
Lo S S g0 Sl aal3dl b (8 2¥A) Y caplad

a3l 55T0um 5 55T 0% 50 5o 40 JsSUge oS abls|

Nomnm alized Absorbance

Yo

oS ablsl lixs cunlbo 5 L as ol
JsNge . oo o5 b ;

PR 90 = gy Jsb el obul 4 bl

b sk e g5 Jsb e ilen 5 551 ol

KON

+ DMBO
= DMF
Ethanol

+ 2-Propanol

Dichloromethane

—;

Cyclohexane

320 390 460 530
Wavwelength (nm)

@l gle e [ axlllas 8,50 diged ode> b Y S

O GSed y Sl g Ceple 4y bgy e b L3, )l
ol 0l oo T Bkl laoma g aalllas 3550 J5SUge
Syl Olge 4 e b 5l sael Casny @l
b 5 b )y 5L, adlhs (gl wies ;s
sl JsSge )0 cnlpls og aslss adllas 5,50 JsSse
Soy25 b 98Ul (658 003 S g caims Slomy S L I
A adlge gyl Gl aes oo g, b JEl JsSoge
slacel jo )b JESh) oot b axx olaie a5 (g pmdy yiodad
5 ) abkly 5leslaul b 5 0g amles (JoSge aily 9o

([F-0] 05,5 oo dsle (535 90 Jaw o ,i

2
Lo A
er :2% ™

a5 Gl oad ools ylid V Jgaz 50 el Casdy il
Oles saias lis cui 5 4 € g h Aeg eg abaly ol jo
2§ S g SO Sl (e zge Job IS (odades
HAS dadgs lew polie cll> cpl o e M o
Silogs @08 alyb 5l sael Casas polie 51 solaiwl L

2l oo Gy (V) alaly b @ollas ()

Al o s BB WWW.OPSLIT ol jo a5 cuul [Lael glyls 550, dllie o


https://www.opsi.ir/article-1-1971-en.html

[ Downloaded from www.opsi.ir on 2026-06-21 ]

Olpl Sgigd (659L8 5 (st (WS e 3l5d 5 Ol nl SEgs8 9 Syl (ST et 9 S
VYA Crage 15D el eyt g o olStils

Sl Jels s a8 el S BB s )T caslin
sloyelb b jshie 4 ST G5 o egh
23,5 aale> 108 oolaiwl 090 (9%wg,Se

5 b3 5,9 gl a5 aaae olid sdel Canns @l

Js¥ge (2lad o3 liSle @ ainly JsSge s e

< U‘ oS 4.L3L‘>‘ .L:.;..?us 6[.&) k;))s 9 AJ:JUa.c \))9.&
Ghabdl g s o pdy il o i 4S5 ek ol

bz 105 951 olad o8 )0 p9d g Jgl 4o sy
o b yel)b VL b oS sdlgn e (g0 D>
polie sdel Cands s Gillae 090 ,5 sasline G S

Gla,,m O )0 oole Sy C"‘"L’ Lg‘,g ool Cawdo 651[.3
2 Dol A (S5 Vg YL (S5 LB L

b 4 aglie ;3 (JsSse o slo 25 o S0
ool S b ol sl oo S0 Db e

3m3 JAS 1y o s ik 5 s 65

oz o

[1] Mohammadi , H. Ghafoori , B. Ghalami-Choobar ,
R. Rohingejad, J MOL LIQ, 198 (2014) 44-50.

[2] Mohammadi, M. Safarnejad, Spectrochim. Acta A,
126 (2014) 105-111.

[3] M. Khadem Sadigh, M.S. Zakerhamidi, A.N.
Shamkhali, E. Babaei, J. Photochem. Photobiol A,
348 (2017) 188-198.

[4] J. L. Oudar, D. S. Chemla, J. Chem. Phys. 66
(1977) 2664-2668.

[5] W. Dirk, L-T. Cheng, M. G. Kuzyk, A Simplified
Three-Level Model Describing the Molecular
Third-Order Nonlinear Optical Susceptibility,
International Journal of Quantum Chemistry, 43,
27-36 (1992).

[6] K. G. Thorat, R. P. Tayade, N. Sekar, Acridine-1,
8-diones e A new class of thermally stable
NLOphores: Photophysical, (hyper)polarizability
and TD-DFT studies, Optical Materials 62 (2016)
306-319.

A4

gy ol € SYEID S 5501 g0 i b ol L 4o
ITye ot it 5 e 2 oS el
oty @l odl (oo dae SO Sl g0 ol s b
f] deone lis 5o Oudar sjl590 Jow lawgs eoul
Gille (JoSUge Jgl e pe Sslial gy rdadl ) o5
B g (Heg) )5 (ohad 93 oo b cewlito 5 bl
A5l e 525 5l Sl oy (Blheg) (B ol

[6]

2
_ Sk Au
2h*c?},

B )

3 4.3@', oI 6:.]4.590 Olos oy s cJ Q%l 4o
(OFT) S b (5,95 3l ooliial b (Apeg) (SG ,20

SoiSI g0 ol Gl L ol polie 5 0T e s
YIAY 5 YA F L oy 53] pd e
ol Gial38 b ogslhoum p,8 j0 polie ol .ol (eSU)
FIFE D FF L oy ey e oS g0
Lo adls ol o asl oo (BsU) ¥ /FO 5 F/TO
Js5se 00isS ablal luse S 2SIl 65 el sl
P8 90 0 b pdy Lkl el b oalie ga,
odls I8 > g0 B 5 005 oo cdmlive JeSUge
a Sbiol ped adye gpdy el el asloc
SBL (oo oz FVL A e slajls ol 20 o
L ol laie olg (oo 5515 99 s Jo 5l eolisal b a8

[0-Floged drlxe o alasl) 5l ooliiwl b oo a5 joka

2
y= 24#(Aﬂ2 ~ Hey) (%)
Eeg
5555 polie b gl )8 50 ool ags sl wiges cnlplu
P9d 4y Spdy Sl polie (Heg) (rhaSgd (los
5O e lid 053 il g5Ti0em 08 4 e (6555
gl ke (p ey 8 cdl g0 alin 5 s )l

IS gilgus Lo 60 Pl j0 Jo¥ge o 10 (5558

Db o ytwd B WWW.OPSHIT Colis jo a5 col jlael sy 5y90,0 dlis oyl


https://www.opsi.ir/article-1-1971-en.html
http://www.tcpdf.org

