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ARTICLE INFO ABSTRACT

Keywords: 4-methyl umbelliferone compound is synthesized from resorcinol with ethyl acetoacetate under
Coumarin derivative ultrasound irradiation as an assistant of reaction. The coumarin derivative, COM-ester compound,
DPs

is synthesized from the 4-methyl umbelliferone with chloroethyl acetate also using ultrasound
irradiation. The COM-ester compound is characterized via spectroscopic, FTIR and 'H NMR
methods. The geometrical optimization and thermodynamic characterization of the COM-ester
compound are theoretically investigated via DFT. To determine the HOMO, LUMO, Mullikan
atom charges and electronic spectrum of the investigated COM-ester compound, the hybrid
functional B3LYP and CAM- B3LYP procedures are applied. Nonlinear optical (NLO) properties of
the COM-ester compound are studied via the diffraction patterns (DPs) and Z-scan techniques
where it’s nonlinear refractive index (NLRI), n, is obtained using cw, low power laser beam. As
high as 4.658 x 107! m?/W of n, is obtained. The all-optical switching (AOS) of the COM-ester
compound is tested using two 473 and 532 nm cw, visible laser beams, both static AOS and
dynamic AOS.
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1. Introduction

Coumarins are a class of benzopyrones that are widely dispersed in nature and may be found in different parts of various plant
species [1,2]. Some plants or spices are used as nutraceuticals, have large amounts of natural coumarin components [3-6]. The explore
for new materials that might be used in variety of uses viz., optical phase conjunction [7]> data storage [8], optical switching [9],
optical-bistability [10], optical limiting [11], etc., is an ongoing matter for the last four decades. Variety of materials have been tested
for such applications viz., fluoride glasses [12], polymers [13], photo-refractive materials, Buckminster-fullerenes have been inves-
tigated. We have studied during the last 4 years so many available materials [14], so many materials whose properties have been
improved by the addition of other materials [15,16], and so many new synthesized materials [17-19]. Such materials that can be used
in the previous mentioned applications must have large nonlinear refractive indexes (NLRI), np, and respond fast to the incident low
power laser beams with low nonlinear absorption coefficients (NLACs) [20].

When high intensity laser beams are incident on a homogenous medium, a diffraction pattern of beam divergence is observed at a
distance, and its phase is modulated by its own light intensity. Such effect is known in nonlinear optics as spatial self-phase modulation
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