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Theoretical analysis of nonlinear optical response in Rashba electron system
with broken time inversion symmetry
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The purpose of this study is to theoretically extend the
electric-magnetic-optical response from the linear response regime to the nonlinear response regime,
focusing on the system with momentum-dependent spin-orbit interaction due to the violation of the

spatial 1nversion symmetry, and to find new optical phenomena caused by the cross-correlation
effect. For this purpose, we analyze the optical conductivity and the spin polarizability of the
system under consideration for all frequency regions. In addition, we analyzed the peculiar optical
phenomena caused by the momentum-dependent spin-orbit interaction (negative refraction, backward
wave, and optical activity), and showed that a large response (large negative refraction angle,
large rotation of the polarization plane, etc.) can be obtained in a certain frequency region.
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