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In our previous talk, we introduced the quantum modular invariant j qt : Modqt (
R, a multi-valued function of the moduli space of quantum tori, and we conjectured
how it may used to generate Hilbert class fields of real quadratic extensions. That is, if
K /Q is a real quadratic exension, then it is conjectured that the Hilbert class field HK is
generated over K by a weighted product (multiplicative expectation) of the multi-values
of j qt(TK ), where TK is some quantum torus. We then presented a proof of the analog
of this conjecture for function fields over finite fields. In this talk, we will reformulate
these ideas using constructions from model theory and discuss the possibility of using
model theory and/or set theory to adapt the function field proof of Hilbert class field
generation to the number field setting.

Specifically, we begin by defining a universal modular invariant
¦ j univ : ¦�Mod−→ ¦Ĉ

as a single-valued function of the modular ultrascheme ¦�Mod. By ultrascheme is meant
a geometric object locally modeled on a sheaf of ultrapowers over a Stone space. The
modular ultrascheme ¦�Mod is one whose points parametrize (models of) elliptic curves
with additional structure, e.g. a finite subgroup, a foliation, etc. We will show how the
classical and quantum modular invariant may be recovered from the universal modular
invariant as subquotients. We finish by considering the possibility of using model the-
ory and/or set theory to recreate essential elements of the function field proof of Hilbert
class field generation – particularly the Hayes-Drinfeld explicit class field theory – in the
context of number fields.
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