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Preface 

The fascinating field of nonlinear optics (NLO) has literally opened up a technological revolution. 

The application of NLO materials includes fiber optics, image applications using photorefractive 

crystals, frequency multipliers and mixers, parametric oscillators and optical switches etc. This 

wide range of application has intrigued extensive research work in the recent years. The organic 

NLO materials have higher nonlinear response compared to inorganic crystals. In the present work, 

chalcone based organic compounds were chosen because of their appealing properties like they (i) 

have high resistant to optical damage, (ii) have high mechanical hardness, (iii) can be synthesized 

through green chemistry in good yields (iv) exhibits good thermal and chemical stability. The core 

objective is to design chalcone based NLO chromophore, characterize their structural properties 

and finally, anextensive study on their linear and nonlinear optical properties. 

This thesis consists of eight chapters.  

Chapter 1 gives a brief overview of thenonlinear optical phenomenon, the basic difference 

between linear and nonlinear optics, and criterion for NLO compounds are discussed in this 

chapter. A discussion on NLO materials built from organic, semi-organic and inorganic materials 

and their applications are also included. 

Chapter 2presents the review of previous research work carried out on various organic NLO 

chromophores and their efficiency to produce anonlinear response. The review is mainly focused 

on chalcone derivatives with NLO property. 

Chapter 3 deals briefly with the various analytical instrumentation techniques which are used 

throughout the research work to characterize the structure and properties of the compounds. 

Chapter 4 points toward the synthesis of chalcones using Claisen Schmidt reaction and the 

synthesis of corresponding hydrazone derivatives. The 1H NMR and 13C NMR spectral analysis 

were carried out to identify the molecular structure. The linear optical properties were determined 

using UV-Visible and Fluorescence spectroscopy. The open aperture z-scan studies are also 

presented and the structure-property relationship was set up. 

Chapter 5 contains the characterization, linear and nonlinear properties of chalcones with the 

heterocyclic core in the skeleton. A detailed study on their absorption and emission property was 



viii 
 

done. Comparative study of the synthesized compounds and the nonlinear absorption coefficient 

is also presented to recognize suitable structures for nonlinear absorption. 

Chapter 6 is devoted to the synthesis of various chalcones with naphthalene and anthracene core. 

Single crystals of chalcone having anthracene core were also grown. A qualitative relationship 

between the structure and NLA coefficient was also studied. Up-conversion photoluminescence 

studies were carried out on the naphthalene core chalcones in the near IR region. 

Chapter 7 is meant for the synthesis of new branched chalcones, where asymmetrically substituted 

three chromophore units is linked through a common amino group. Up-conversion 

photoluminescence studies in the near IR region were also carried out. 

Chapter 8 summarizes the results of the present investigation and goes a step further by listing 

out the possible future work on these compounds. 
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