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Abstract 
Nonlinear optics (NLO) is counted as a frontline area of research in context of the continuously expanding requirements of modern optoelectronic technology such as optical signal processing, broad band optical communications, integrated optics, optical sensing, optical poling, optical limiting, optical computing etc. In order to find materials with high second-order nonlinear polarizability ((), the material chemists are constantly hunting for new chromophores, which in addition to having high ( values, are also endowed with thermal, chemical and photochemical stability, good transparency, adequate solubility and ease in processing during device fabrication. However, trial and error experimental approach has often been proven to be a costly proposition as it involves cumbersome synthesis and purification steps before the measurement of optical nonlinearity is attempted. A cost-effective approach allowing prediction of (, without prior synthesis and purification offers an attractive alternative, allowing pre-screening of molecular designs. Thus, calculation of ( using a reliable theoretical approach allows fine-tuning of ( before structural modifications are attempted. In continuation of my interest in the investigations in the Second-Order Nonlinear Optical behaviors of different push-pull conjugates1-5, three sets of ferrocene (Fc)-diketopyrrolopyrrole (DPP) dyads, containing furan, thienyl and phenyl linked DPP have been studied using density functional theory (DFT) calculations. The linear and second-order nonlinear polarizabilities were calculated using Gaussian09 by employing B3LYP/6-31G/Polar in dichloromethane as solvent (CPCM model). The electronic absorption spectra are also calculated from the time-dependent DFT (TD-DFT) calculations. Structure-property relationship suggested the dependence of both linear and nonlinear optical properties upon the strength of donor/acceptor, length as well as the nature of (-conjugation bridge. The dyads exhibit irregular trends in their electronic absorption spectra in different solvents of increasing polarity, obtained from TD-DFT studies. Interestingly, Fc-DPP dyads with thienyl linked DPP core depict lower energy shifted absorption bands, smaller band gaps and higher linear as well as second-order nonlinear polarizabilities. The results of all these studies will be discussed. 
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