Averages of long Dirichlet polynomials with modular coefficients
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Setting

Let H\< be the set of primitive cusp forms of weight ¥ and level 1, eigenfunctions of Hecke operators;
namely
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For RE(S) 21, the associated L-function is
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Main result

Let X >0 be aparameter, we look at
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From the Conrey-Keating heuristic, we expect that
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Assume GLH and let £ € N be an even integer. For any given positive integer r, let
A={ay,...,a,} be a set of shifts of size < (logk)™!, X > 0 and | € N two parameters
and 1 a smooth function supported in (0,1). Then, as k — oo, we have
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and U,,(cos#) = sin((m + 1)6)/sin @ denotes the Chebyshev polynomials.

Main ideas
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@ Petersson formula and some arithmetical manipulations
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