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Abstract

Investigation of the effect of nanoporous on the optical properties of multilayer
nanofilters with high reflection

Maryam Baradaran

In this thesis, the effect of nanoporous on the optical properties of multilayer nanofilters with
high reflection is studied. At first, Maxwell's equations in the thin layer with the appropriate
boundary conditions, is solved. By using the solution of Maxwell's equations and defining
characteristic matrix for each layer, the reflection of each layer and thus the total reflection
were obtained. Then, the total Reflection is used to design high reflection filters. Several types
of filters are designed with high reflectance by using TF Calc software. Physical thickness,
optical density, reflectance and electric field distribution within the designed filter is
achieved. To increase threshold for laser damage of the filters, filters with two extra layers
with non-quarter-wave of thickness is designed, so that the filters can have higher damage
threshold against high power laser beams. Finally, the effects of nanoporous on the optical
properties of the filters have been investigated by using Maxwell- Garnet effective medium
theory.

Key words:

Multilayer, Optical filters, High reflective, Nanoporous
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