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The study of moments of Dirichlet L-functions at the central point is a classical topic in analytic
number theory, related to the Generalized Riemann Hypothesis and the Lindelof Hypothesis.
With the exception of a few low-order moments, the asymptotics of moments of Dirichlet L-
functions and their derivatives remain an open problem.

In the rational function field setting, the analogue of a quadratic Dirichlet L-function can also
be viewed as a zeta function of projective connected hyperelliptic curve. We are interested in the

mixed second moment
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as g — 0o, where H, denotes the set of all square-free polynomials of degree g. This is a partial
analogue of classical Ingham’s result about the Riemann zeta function.

The mentioned mixed second moment implies a joint non-vanishing result, i.e. lower bound
for the cardinality of the set {D € Hagi1 ‘ L(3,xp)L" (3,xp) #0}, as g — oc.

Moments of the derivatives of Dirichlet L-functions can be investigated in the context of
Random Matrix Theory. These moments are modeled by the moments of the derivative of the
characteristic polynomial of random unitary matrices.
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