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+G(d,p) level of tt eory. rnis rs ass'is'te;;;;;-tt"dt"i"" of tne t3c NtvtRchemical shifts of the conformers whicrr

then corelated with the ouserveJiic Nrtln .t 
"rnicat 

shifts. A TD-DFT study was conducted to analyze the elec-

tronic spectrum of tne most statle .onfort",. in order to determine the transitions responsible for the longer

band in the electronic ,p..,**'oiirr" ,nolecule. As well the frontier orbitals in the most stable conformer

were analyzed to establish ,n. i""trry 
"i 

a""oi.nO ....ptot Stes in the molecule that may be responsible for

the nonlinear optical (l'-o) propertieioftt e ,tuaieo moleiule. Diffraction ring patterns were observed as a result

of the use of visible, aZl n,n, fo* po*.t ri"gi. r"a. laser beam tr.u.rr.d i thin cell containing solution of

dihydropyridone. the nontinear iefo.tiu" ini.*, n2, was determined based on the number of diffraction rings

per a pattern observed una uv'ti" zrlr" i.itr"iqu. and both results are compared. The upward convection

heat effect appears to be respons;;L roritt. 
"ry*."tries 

observed in the diffraction ring pattems The use of con-

Vergentanddivergentlaserbe.,*n*r.a."".wtypesofdiffractionringpatterns.Temporalevolutionofeach
diffraction ring patterns ,r., ,.giu.r.o. rhe diffraction ring patterns exfeiimentally obtained are numerically

calculated using the rr.rn.r-riiit ion diffraction integral, with good qualitative and reasonable quantitative
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1. Introduction

The search for new nonlinear materials has not come into an end yet'

sr.ir;;;;b.an have various applications in the future in the field of

;;;;;;.lectronic oevices ii-tzl' For ih.e;e 
purposes two basic

pi"p.tii.t should these materiais have viz" high nonlinear refractive

index and short t'esponse trme' The refractive indexes of all optical ma-

l.r"i, l.p."a .n the intensity of laser light..Many physical mechanisms

;;;Ji; the intensity dependent contributiors to the nonlinear re-

ir..iiu. ina.*.r. orientation of anisotropic molecules results when a

rit."giigft, n.ia is used in liquids and the average refractive index is al-

;;;;;:ffi;;;tpic molecules in liquid' the nonlinearitv mav arise be-

.1"r. 
"i 

i.airttlbution of molecules or by electronic polarizability that

t.r"fat iyl ait,ortion ofelectronic cloud [13]' Resonant effect such as

ralttt,L" t, *o-photon absorption can change the refractive indexes

of the materials. Thermal effects have large contribution to the nonlin-

ear refractive indexes.'-^ 
fft.itt."g. in refractive index, An, ofmaterials usually described by

the relations

(1)
n:no+An

Il:flo*Irzl
(2)

where no is the linear refractive index of the material in the absence of

laser beam, n2 is nonlinear refractive index and I is the laser'light inten-

siiy- Nontineir refractive index coefficient is an important parameter

it .t i, ,.rponrible for many interesting nonlinear optical effects viz''

,.rr_i.."ii"g and self-defocusing [ 14,1 5 ], optical p-hase conjugation

iiof. 
"",i*fitta 

storage Iizl, optical-bi-stabilitv [18]' optical limitin-g

i i ;i, ii';;,ilf *ii.t'itg I iz ], sot iton pulse-propagation [23 ]' selr-

'pf't* toiuftrion (SPM) [24], laser induced grating [25]' to name a

i;. ;FM ; a self-aition phenLmena occur as a result of interplay be-

tween nonlinear photo response ofthe medium and divergence ofthe

im.t-U..rn. Diffriction ring patterns occur as a result of constructive

.nJ a.rtru.tiu. interferences within the phase-modulated beam inr CorresDonding author.
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