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1. Introduction

The search for new nonlinear materials has not come into an end yet.
Such materials can have various applications in the future in the field of
photonic and electronic devices [1-12]. For these purposes two basic
properties should these materials have viz., high nonlinear refractive
index and short response time. The refractive indexes of all optical ma-
terials depend on the intensity of laser light. Many physical mechanisms
can result in the intensity dependent contributions to the nonlinear re-
fractive indexes. Orientation of anisotropic molecules results when a
strong light field is used in liquids and the average refractive index is al-
tered. In isotropic molecules in liquid, the nonlinearity may arise be-
cause of redistribution of molecules or by electronic polarizability that
results by a distortion of electronic cloud [13]. Resonant effect such as
saturation or two-photon absorption can change the refractive indexes
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of the materials. Thermal effects have large contribution to the nonlin-
ear refractive indexes.

The change in refractive index, An, of materials usually described by
the relations
n=n,+A4an

)

n=n, + Nyl (2)
where n, is the linear refractive index of the material in the absence of
laser beam, 1, is nonlinear refractive index and I is the laser light inten-
sity. Nonlinear refractive index coefficient is an important parameter
that is responsible for many interesting nonlinear optical effects viz.,
self-focusing and self-defocusing [14,15], optical phase conjugation
[16], optical data storage [17], optical-bi-stability [18), optical limiting
[19-21], optical switching [22], soliton pulse-propagation [23], self-
phase modulation (SPM) [24], laser induced grating [25], to name a
few. SEM is a self-action phenomena occur as a result of interplay be-
tween nonlinear photo response of the medium and divergence of the
laser beam. Diffraction ring patterns occur as a result of constructive
and destructive interferences within the phase-modulated beam in



