
For a set A over the integers and its indicator function χA, let

M(χA, α) =
∑

1≤n≤N

χA(n)e(nα)

be the exponential sum overA. Quantitative information aboutM(χA, α)
is useful for understanding the additive structure of A. Balog and
Ruzsa, and later Keil, investigated the moments of the exponential
sum over the set of r-free integers.

We investigate the analogous question in the function field setting.
Building off of their techniques, we determine the precise order of mag-
nitude of k-th moments of exponential sums over the set of r-free poly-
nomials in the ring of polynomials Fq[t] for all k > 0. For k > 1 + 1/r,
we acquire an asymptotic formula using a function field analogue of
the Hardy-Littlewood circle method.
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