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A recent study on the Weyl semimetal tantalum arsenide showed that it has an unusually large second-order
nonlinear optical susceptibility [1]. Subsequently, models that connect the band-structure geometry and the
nonlinear susceptibility were established to explain this anomaly [2],[3]. Here we study second harmonic
generation (SHG) in another acentric semimetal, tungsten telluride (WTe<sub>2</sub>), and measured its
nonlinear second-order nonlinear optical susceptibility χ<sup>(2)</sup>.

WTe<sub>2</sub> has an orthorhombic crystal structure with C<sub>2v</sub> point group symmetry. It is
a layered material that has a natural cleavage plane perpendicular to the c-axis, but lacks optical-quality facets
along its edges. However, for light at normal incidence, the constraints imposed by crystal symmetry imply
that SHG is observable only for light reflected from the edges of the crystal, not from the natural planar surface.
Hence, we measure the SHG in a confocal microscope, where it is easier to measure the second harmonic
generation from the striated edges of the crystal. For the same illumination conditions, we find that the SHG
intensity from GaAs and WTe<sub>2</sub> are comparable, which suggests that the χ<sup>(2)</sup> of
WTe<sub>2</sub> is comparable to or greater than that of GaAs. We also compare our results to theoretical
calculations that predict the second-order nonlinear response of various Weyl semimetals [3].
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