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An average over the GUE - Introduction and Motivation

We want to �nd the following average over the Gaussian Unitary Ensemble (GUE):
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Integrals such as this are known as Partition Functions and are extensively studied as they contain information on correlations of eigenvalues. This particular integral is of interest
because certain statistics of eigenvalues of the GUE which are related to the study of zeros of the Riemann zeta function are encoded in the power series in t of EN(z; t).

Mezzadri, Mo (2009): For c1N
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EN(z; t) = BN exp
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In the double scaling limit zN
1


