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PREFACE 

 

For a long time we have been using optical properties to meet the urge of 

rapidly evolving technological world.  The knowledge of the quantum chemical origin 

of different kinds of optical properties in organic-inorganic systems confers the idea 

for tuning optoelectronic material with desired functionality. We put focus to design 

novel fluorescent materials for the application of organic light emitting diodes 

(OLEDs). We have shown that electron donating and electron withdrawing groups 

can play a key role in tuning the fluorescent property of the conjugated organic 

molecule. We also put our effort to enhance the nonlinear optical (NLO) response in 

the designed molecular systems, as the designed systems can effectively guide the 

synthesis of molecules for the application of optical sensors, optical 

telecommunications, optical switching, optical storage etc. In continuation to design 

NLO material, using this charge transfer phenomena we also design organic 

conjugated molecules having both the photovoltaic effect for dye sensitized solar cell 

(DSSC) and NLO response to achieve multifunctionality in a molecules. From the 

urge of designing such molecules, we have proposed indole based organic conjugated 

molecules with varying different electron acceptor and π-linker. Simultaneous 

presence of these two characteristics makes the systems a promising candidate for 

nonlinear optics and for DSSC applications. In our study, we show that introducing 

zwitterionic behavior in a molecule could be a significant strategy for the 

amplification of NLO behavior. Inclusion of different π-linkers and electron acceptors 

in zwitterionic substituents has been found to have significant effect on the NLO 

response of molecules, where the push-pull effect in the conjugated molecules 

tremendously increases the hyperpolarizability values.  Our next work is based on the 

design of efficient nanocluster functionalized NLO material. We explore that 

complexation of D-A groups with the BN nanocluster could be a significant strategy 

to design novel electro-optical BN-based material. In the final chapter, the essence of 

previous chapters and importance of present study has been discussed. 
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