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The “engineered” nonlinear nanocomposite materials with an extremely large values of Kerr susceptibility and fast temporal response along with optical properties that can be precisely tuned to satisfy the requirements of switching application is of current interest in photonics. Metal quantum-dot composite glasses can exhibit an enhanced fast optical Kerr susceptibility, ((3), whose real part is related to the intensity-dependent refractive index and imaginary part is related to the two-photon absorption coefficient. Dielectric and quantum confinement come into play in the nonlinear optical response of the composites. We have used the Z-scan and Anti-Reflection Interferometric Nonlinear Spectroscopy (ARINS) techniques for measuring the third-order optical responses of the composites formed by nanometer sized metal (Cu, Au, Ag, Ni) particles embedded in silica glass by ion implantation followed by thermal annealing in reducing atmosphere, to promote cluster growth. Nonlinear optical response of these samples is studied using nanosecond laser pulses from a tunable laser, which includes the surface plasmon resonance (SPR) band. The sign of the nonlinear refraction is readily obtained from the Z-scan signature (saturable or inverse saturable absorption). The ARINS technique utilizes the dressing of two unequal-intensity counter-propagating pulsed beams with differential nonlinear phases, which occur upon traversing the sample. This difference in phase manifests itself in the intensity-dependent transmission. The talk will address the phenomena of optical nonlinearity in metal nanocluster-glass composites synthesized by ion implantation.

