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Abstract

Study on Topological Insulator as a Defect in 1-D Photonic

Crystal

Wang Peng
Directed by Prof. Xunya Jiang

Abstract

Topological insulator (TT) is a new kind of material which is well concerned in
recent years. Many studies have been worked on the properties of TI. A very
important property of TI is its surface topological magneto-electric effect which is the
manifestation of its topological property. Because of this surface effect, there will be a
change in polarization angles of reflection and transmission when a linearly polarized
light is incident on the surface of TI. Many researches have been done on the
properties of reflection and transmission on these surfaces. Based on the above
researches, the main contents of this thesis is to study the properties of reflection and
transmission of a TI slab and one dimensional photonic crystal where a TI slab is

included as a defect.

The main method in our work is using a linearly polarized light incident from
one side of the TI slab system, and study the transmission on the other side, as well as
the polarization states. We find a lot of new characters caused by the magneto-electric
effect, such as: 1. there are ‘double 0.5 transmissions’ in the gap which is different
from the normal defect; 2. the polarization states are left- and right-handed circular
polarization at the double 0.5 transmissions frequencies respectively; 3. the frequency
difference between the double 0.5 peaks response the property of TI and has been
found to be modulated by different parameters of photonic crystal, from these new
characters we can research the surface state of TI, as well as the fine structure
constant; 4. we have also found a giant optical hall effect in this TI defect system

which can emerge a transverse shift and studied some work on it.

Key words: photonic crystal; topological insulator; transmission matrix; surface state
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