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Darboux’s theorem in p-adic symplectic geometry
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Abstract. Darboux’s Theorem [2] is an important result in symplectic geometry, which states that
symplectic manifolds have no local invariants other than the dimension. This is usually proved using
Moser’s Path Method [3].

We derive an analog of Moser’s Path Method for p-adic analytic manifolds and use it to prove a
p-adic analog of Darboux’s Theorem. Hence, in the p-adic category there are also no local symplec-
tic invariants other than the dimension: locally near any point, a 2n-dimensional p-adic analytic
symplectic manifold is symplectomorphic to ((Q,)*", > 1, da; A dy;).

Using the p-adic Darboux’s Theorem as a stepping stone we derive two striking consequences: global
Darboux’s coordinates always exist for any second countable p-adic analytic symplectic manifold and
that two second countable p-adic analytic symplectic manifolds with the same volume and which are
both compact or both noncompact must be symplectorphic. This is a symplectic version of a classical
theorem of Serre in p-adic analytic geometry [4], which states that every compact p-adic analytic
manifold is diffeomorphic to a union of at most p — 1 balls.

A full version of this abstract can be found in [IJ.

Keywords: Symplectic geometry; p-adic numbers; Darboux’s Theorem; Serre’s Theorem.

References
[1] L. Crespo, A. Pelayo (2025). Darboux’s theorem in p-adic symplectic geometry. Preprint, arXiv:2508.15443.

[2] G. Darboux (1882). Sur le probleme de Pfaff. Bulletin des sciences mathématiques et astronomiques 2e série
6(1), 14-36.

[3] J. Moser (1965). On the volume elements on a manifold. Trans. Amer. Math. Soc. 120(2), 286-294.

[4] J. P. Serre (1965). Classification des variétés analytiques p-adiques compactes. Topology 3, 409-412.

Acknowledgment. The first author is funded by grant PID2022-137283NB-C21 of MCIN/AEI/
10.13039/501100011033 / FEDER, UE. The second author is funded by a FBBVA (Bank Bilbao Vizcaya Argentaria
Foundation) Grant for Scientific Research Projects with title From Integrability to Randomness in Symplectic and Quan-
tum Geometry.

Indicar la preferencia (subrayar la opcién elegida): pdster o charla.

Indicar la preferencia (subrayar la opcién elegida): Lunes/Martes o Jueves/Viernes.


mailto:{luis.cresporuiz@unican.es}

