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Harmonic analysis on graphs and its limit laws from the viewpoint of zeta
regularized products
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The determinant of the graph Laplacian is an important example of the zeta
regularized products. In this research, we study the determinants for various graphs via a harmonic
analytical method established by Chinta, Jorgenson and Karlsson in 2010. Note that, in the method,
the heat kernel on graphs plays a crucial rule. For example, we obtain a refinement of the prime
geodesic theorem for discrete tori, which is not of the form of an asymptotic formula. In this
context, we also study Ramanujan graphs, whose associated lhara zeta function satisfies the
Riemann hypothesis” . We show that the problem finding Ramanujan graphs around the complete graph in

a family of Cayley graphs of generalized quaternion group is related to the classical
Hardy-Littlewood conjecture for primes represented by a quadratic polynomial.
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