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Abstract:

We develop an approach for constructing semiclassical asymptotic eigenfunctions
of (pseudo-)differential operators whose principal symbols are integrable but are
perturbed by a nontrivial subprincipal symbol that destroys integrability. In such
problems, one is led to solve the transport equation on a Lagrangian manifold
(torus) associated with the principal symbol and satisfying the quantization con-
ditions. In the multidimensional setting, this gives rise to the small denominator
problem. The idea is to “replace” the quantized torus with a nearby Diophantine
torus (lying within an O(h)-neighborhood) and to solve the transport equation on
this torus instead. In a certain sense, this approach can be viewed as a simplified
version of methods based on KAM theory, while still allowing for a construc-
tive description of asymptotic eigenfunctions. As examples, we consider spectral
problems for a Schrodinger operator (previously studied by A. Anikin and S. Do-
brokhotov), for the Dirac operator describing graphene in a magnetic field, and for

a wave operator with degenerate velocity. The talk is based on joint works with
A. Anikin and S. Dobrokhotov.



