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This is a joint work with Allen J. Stewart. Let X be a smooth complete Calabi-Yau
variety over a non-archimedean local field K and w a non-zero top degree differential
form on X. The motivic integral of X is an element of the ring Ko(Vark);oc, obtained
from the Grothendieck ring Ko(Vary) of algebraic varieties over the residue field of
K by inverting the element Z(—1) := [Al], given by the formula

/X = ;[Vf}(m — miinﬁ),

where V is a weak Néron model of X over the ring of integers R C K, V;° are the
connected components of the special fiber of V, and the integers r; are defined from
the equation divw =Y, r;[V;°]. A theorem of Kontsevich, Loeser, Sebag states that
/ + depends on X only and not on the choice of V.

I will explain a formula expressing the motivic integral of a K3 surface over C((t))
in terms of the associated limit Hodge structure.

Then, in the second part of my talk, I will construct some cohomological birational
invariants of an arbitrary variety over a non-archimedean field. In particular, I will
define a canonical positive pairing

Hy(|X2],Q) © Ho(|X2, Q) — Q.

where Hd(\X%"LQ) is the top singular homology of the Berkovich analytic space

associated with X. This is a generalization of Grothendieck’s monodromy pairing in
the case of Abelian varieties.

Finally, I will explain a conjectural formula for the motivic integral of maximally
degenerated K3 surfaces over an arbitrary non-archimedean field and if time permits
prove this formula for Kummer K3 surfaces.



