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The well-known Hadwiger—Nelson problem asks about
the chromatic number of the unit distance graph, which
can be viewed as the Cayley graph of the plane with re-
spect to the set 2 + y?> = 1. In this talk I will discuss
a number of combinatorial questions about the exis-
tence of certain combinatorial configurations in Cayley
graphs defined by algebraic equations and show an inti-
mate connection between these problems and the theory
of oscillatory integrals and their discrete counterparts,
exponential sums. As an examples I will show that
the Borel chromatic number of the Cayley graph of the
plane with respect to the set z? — y? = 1 is infinite.
This talk is based on several joint works with Moham-
mad Bardestani.
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