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Abstract

Monolayer graphene provides the ideal platform to study the interplay between space
inversion symmetry, time-reversal symmetry, and topology. In this work, we use nonlinear
optical spectroscopy to investigate time-reversal symmetry breaking while preserving space
inversion symmetry. We excite a high quality monolayer graphene with an eliptically
polarized light pulse, which gives rise to new non-zero components of the nonlinear
susceptibility tensor. Experimentally, we observe a rotation in the polarization of the
emitted third-harmonic signal of the graphene. Our results demonstrate a novel approach
to explore time-reversal and topology in centro-symmetric materials.



