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Matrix model for Riemann zeta via its local factors

Arghya Chattopadhyay “*, Parikshit Dutta ", Suvankar Dutta *,
Debashis Ghoshal

4 Indian Institute of Science Education & Research Bhopal, Bhopal Bypass, Bhopal 4620006, India
b Asutosh College, 92 Shyama Prasad Mukherjee Road, Kolkata 700026, India
¢ School of Physical Sciences, Jawaharlal Nehru University, New Delhi 110067, India
d Albert Einstein Institute, Max Planck Institute for Gravitational Physics, 14424 Potsdam, Germany

Received 25 November 2019; received in revised form 17 February 2020; accepted 15 March 2020
Available online 18 March 2020
Editor: Hubert Saleur

Abstract

We propose the construction of an ensemble of unitary random matrices (UMM) for the Riemann zeta
function. Our approach to this problem is ‘ p-iecemeal’, in the sense that we consider each factor in the Euler
product representation of the zeta function to first construct a UMM for each prime p. We are able to use
its phase space description to write the partition function as the trace of an operator that acts on a subspace
of square-integrable functions on the p-adic field. This suggests a Berry-Keating type Hamiltonian. We
combine the data from all primes to propose a Hamiltonian and a matrix model for the Riemann zeta
function.
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