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Weyl semimetals (WSM) have been discovered in time-reversal symmetric materials, featuring
monopoles of Berry's curvature in momentum space. Would the divergent Berry’s connection in these
materials lead to any divergence in measurable effects? We focus on the shift-current response
(o4his(®)), a second order optical effect generating photocurrents. Surprisingly we find that up to an
order unity constant, og,(®)~€%(h’w) in Type-11 WSM, diverging in the low frequency limit. This is in
stark contrast to the vanishing behavior (og,z(®)°<®) in Type-I WSM. In addition, in both Type-I and
Type-11 WSM, a nonzero chemical potential u relative to nodes leads to a large peak of shift-current
response with a width ~|u|/A and a height ~e3/(h|u|), the latter diverging in the low doping limit. We
show that the origin of these divergences is the singular Berry's connections and the Pauli-blocking
mechanism. Similar results hold for the real part of the second harmonic generation, a closely related
nonlinear optical response.
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