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Theoretical study of optical properties of topological phases
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(1) We have studied optical properties of multilayer graphenes. We have proposed t
hat the trigonal warping effect of the band structure can be experimentally observed by measuring Faraday
ro%gtigns. We also proposed a novel valley Hall state of trilayer graphene in the presence of gate electri
c fields.

(2) We have applied a classification method of topolo?ical phases by Clifford algebras and classified topo
logical crystalline insulators in the presence of reflection symmetries. We also studied stability of surf
ace states of weak topological insulators using Clifford algebras.
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Reflection Class Cqor R, d=0d=1d=2d=3

R A c 0 Z 0 A
R* AIII Co VA 0 Z 0
R AIII o)) 0 7 0 Z
Al Ry Zo Z 0 0

BDI Ry Lo Zo VA 0

D R3 0 Zo Zo L
RY,R**  pr Ry Z 0 Zy Z
AII Rs 0 Z 0 Z

CII Rg 0 0 Z 0

C Ry 0 0 0 A

CI Ry / 0 0 0

Al Ry 0 0 0 Z

BDI Ry Z 0 0 0

D Ry Zs 7 0 0
R™,R™™ DIl Ry “Zo” Lo Z 0
AII R3 0 “Zo? Zo L

CII R4 Z 0 “Zo” Zs

C Rs 0 Z 0 “Zy

CI Rg 0 0 Z 0

R BDI Ry Zo 7 0 0
R~ DIII R3 0 Zo 2o Z
Rt CII Rs 0 7 0 Ze
Rt CI Ry 0 0 0 A
Rt BDLCI 0 VA 0 VA
R*~ DI CI 0 VA 0 Z
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