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We discuss a geometric approach based on the Maslov canonical
operator theory [MF01] to constructing the asymptotics of solutions of
(pseudo)differential problems. The problem is associated with a geo-
metric object – a Lagrangian manifold in the phase space. The type
of singularity on this manifold determines the type of special function
in terms of which the asymptotics can be expressed. In particular, sin-
gularities of the type of degenerate fold correspond to an asymptotic
expression in terms of the Bessel function J0.

This kind of singularities arises in the theory of wave beams, in par-
ticular, for Bessel and Laguerre-Gauss beams. Laguerre-Gauss beams
are solutions of the three-dimensional Helmholtz equation in the parax-
ial approximation (which can be considered as the Shrödinger equation).
The considered beams are the product of the Gaussian exponent and the
Laguerre polynomials. The discussed approach to constructing asymp-
totics is based on studying the dynamics of the initial Lagrangian mani-
fold along a Hamiltonian vector field with a Hamiltonian corresponding
to the Schrödinger equation. It allows us to obtain an effective asymp-
totics of such beams in terms of Airy and Bessel functions of compound
argument [DNT23].

One of the advantages of the discussed approach is that it is quiet
universal. In particular, it allows to abandon the paraxial approxima-
tion and consider the original Helmholtz equation. In the talk the
global asymptotics in terms of special functions of the solution of the
Helmholtz equation with ”initial” conditions generated by Laguerre-
Gauss beams will be also given.
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