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Abstract

In this study, the polarization effect and the birefringence effect of amorphous germanium (a-Ge) thin
films were investigated by using linearly polarized He-Ne laser beam. The a-Ge thin films were deposited
on the quarts substrate by plasma enhanced chemical vapor deposition (PECVD) and thermal vacuum
evaporation. In order to obtain the optimum grating arrays, inorganic resists such as SisNs and a-SerGes,
were prepared with the optimized thickness by Monte Carlo (MC) simulation. As the results of MC
simulation, the thickness of a-SenGexs resist was determined with Zmin of 360A. The resists were exposed
to Ga'-FIB with accelerating energies of 50 keV, developed by wet etching, and a-Ge thin film was etched
by reactive ion-etching (RIE). Finally, we were obtained grating arrays which grating width and linewidth
are 0.8um, respectively and we studied the polarization and birefringence effect in transmission grating
array made of high refractive amorphous material, and the applicability as waveplates and polarizers in

optical device.
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