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A THEORY OF DORMANT OPERS ON POINTED STABLE CURVES

by Yasuhiro WAKABAYASHI

Abstract. — This manuscript presents a detailed and original account of the theory
of opers defined on pointed stable curves in arbitrary characteristic and their moduli.
In particular, it includes the development of the study of dormant opers, which are
opers of a certain sort in positive characteristic. The theory of dormant opers (or more
generally, opers in positive characteristic) on pointed stable curves, which has proved
to be rather rich and deep, was born in the work of S. Mochizuki, who developed
the theory for sl2-opers and used it to establish p-adic Teichmüller theory. Some
parts of Mochizuki’s work were later extended in the case of proper smooth curves by
K. Joshi, C. Pauly, and other mathematicians. This manuscript represents an advance
in the theory of opers that takes the subject beyond the work of Mochizuki, Joshi, and
Pauly. In particular, we provide general unified formulations and the basics of principal
bundles and connections defined on families of pointed stable curves. The notion of an
oper is accordingly introduced in the context of logarithmic algebraic geometry. Some
of the results can be regarded as generalizations of results obtained in the fundamental
work on the geometric Langlands program developed by A. Beilinson and V. Drinfeld.
We also describe various properties and assertions about (dormant) opers, such as
duality, comparison with differential operators, and compactification of the moduli
space. Our goal is to give an explicit formula, conjectured by Joshi, for the generic
number of dormant sln-opers. We do so by obtaining a detailed understanding of the
moduli space of dormant opers and computing the Gromov-Witten invariants for Quot
schemes in characteristic zero. This formula reveals an interaction between studies
in p-adic Teichmüller theory and certain areas of mathematics, including Gromov-
Witten theory.

Résumé. (Une théorie des opers dormants sur des courbes stables pointées) — Ce
manuscrit expose de manière détaillée et originale la théorie des opers définis sur des
courbes stables pointées en caractéristique arbitraire et leurs modules. En particulier,
il développe l’étude des opers dormants, qui sont des opers d’un certain type en
caractéristique positive. La théorie des opers dormants (ou plus généralement des
opers en caractéristique positive) sur des courbes stables pointées, qui s’est avérée
assez riche et profonde, est née des travaux de S. Mochizuki, qui a développé la
théorie des sl2-opers et l’a utilisé pour établir la théorie de Teichmüller p-adique.
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