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INTERMEDIATE JACOBIANS,

AND UNIVERSAL CODIMENSION-2 CYCLES
IN POSITIVE CHARACTERISTIC

by

J. D. Achter, S. Casalaina-Martin & C. Vial

Abstract. – We consider the connections among algebraic cycles, Abelian varieties, and
stable rationality of smooth projective varieties in positive characteristic. Recently
Voisin constructed two new obstructions to stable rationality for rationally connected
complex projective threefolds by giving necessary and sufficient conditions for the
existence of a cohomological decomposition of the diagonal. In this paper, we show
how to extend these obstructions to rationally chain connected threefolds in positive
characteristic via ℓ-adic cohomological decomposition of the diagonal. This requires
extending results in Hodge theory regarding intermediate Jacobians and Abel-Jacobi
maps to the setting of algebraic representatives. For instance, we show that the alge-
braic representative for codimension-two cycle classes on a geometrically stably ratio-
nal threefold admits a canonical auto-duality, which in characteristic zero agrees with
the principal polarization on the intermediate Jacobian coming from Hodge theory.
As an application, we extend a result of Voisin, and show that in characteristic greater
than two, a desingularization of a very general quartic double solid with seven nodes
does not admit a universal codimension-two cycle class. In the process, we establish
some results on the moduli space of nodal degree-four polarized K3 surfaces in positive
characteristic.

Résumé. (Décomposition de la diagonale, jacobiennes intermédiaires, et cycles universels
de codimension 2 en caractéristique positive). – Nous examinons les relations entre cy-
cles algébriques, variétés abéliennes, et la propriété de rationalité stable pour les
variétés projectives et lisses en caractéristique positive. Récemment, Voisin a exhibé
deux nouvelles obstructions à la rationalité stable pour les solides projectifs com-
plexes rationnellement connexes en donnant des conditions nécessaires et suffisantes à
l’existence d’une décomposition cohomologique de la diagonale. Dans cet article, nous
montrons comment étendre ces obstructions aux solides projectifs rationnellement
connexes par chaîne en caractéristique positive en utilisant la cohomologie ℓ-adique.
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