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ABSTRACT

The present thesis is a comprehensive and elaborate relativistic study on metal (Au) and
metalloid (Ge) nano-colloids fabricated from two diverse methods- femtosecond laser ablation
and chemical synthesis. The study broadly aims to understand their relative femtosecond laser
based optical nonlinearities and ultrafast absorption dynamics behaviour based on differences
in their fabrication methodologies. This systematic study reveals significant difference in the
optical nonlinearities (nonlinear absorption and nonlinear refractive index) observed when the
nano-colloids experience intense femtosecond laser pulses. Furthermore, the thesis establishes
a clear understanding of the higher order nonlinearities (induced by many photon interactions),
the excited state saturation and reverse saturation of absorption and so on. The dynamic
evolution of absorption of nano-colloids while co-pumped with an intense femtosecond laser
pulse reveal many interesting aspects pertaining to ground-state electron population or
depopulation/bleaching and photo induced excited state absorption phenomena. All these
specific and targeted studies are of potential use in many diverse optoelectronic, biphotonic
and medical photonic applications. Broadly, the presented study serves as an extremely useful
tool to decide the appropriate colloidal metal/metalloid nanoparticle synthesis method for wide
varieties of nonlinear optics-based applications, based on the selective choice of fabrication

and material specific protocols.
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