
TEMPLE UNIVERSITY

Department of Mathematics

Analysis Seminar

Zoom meeting

Monday November 2, 2020, 2:30 p.m.

Pseudo-H-type nilmanifolds and analysis of
associated operators

by Wolfram Bauer
Leibniz Universität, Hannover, Germany

Abstract: We give a short introduction to subriemannian geometry.
Based on the Popp measure construction for an equiregular distribu-
tion an intrinsic sub-Laplacian can be defined. Generalizing the tangent
space, nilpotent Lie groups G serve as local models for a subriemannian
manifold and themselves are equipped with a left-invariant subrieman-
nian structure. We introduce pseudo-H-type groups G which form a
class of step-2-nilpotent Lie groups and consider their quotients by a
lattice Γ ⊂ G (pseudo-H-type nilmanifolds). Based on a well-known
expression of the heat kernel of the sub-Laplacian on the compact left-
coset space Γ\G we can perform an explicit spectral analysis. In a nat-
ural way a pseudo-H-type group also carries a pseudo-subriemannian
structure which from an analytic viewpoint induces an ultra-hyperbolic
operator ∆UH. We aim to discuss the following questions:

• Can we explicitely construct and classify isospectral (in the sub-
riemannian sense) non-homeomorphic nilmanifolds Γ\G?
• Is the operator ∆UH locally solvable? Can we explicitly con-

struct its inverse in the case of existence?
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