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nonlinear optical responce from broken time reversal symmetry systems
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In recent extensive studies of emergent phenomena in solid-state systems,
alteration of the symmetry inherent to a given system by applying an external time-dependent field
is a central issue. We have found that how the time reversal symmetry is broken is not solely
determined by temporal aspects, but also committed to spatial symmetry of the system. This
connection between spatial and temporal symmetries induces various interesting phenomena that have
not yet been discussed. This work reports one of these: symmetry-protected band sticking together in

an effective- energy band structure of periodically driven electron systems. However, this, in
turn, leads to another difficulty that conventional topological numbers cease to be well-defined.
As such, we propose an alternative that is a natural extension of the previous one. To show
validity, we confirmed firm consistency with well-established concepts.
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