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Ante la sensible pérdida del Dr. Mikhail Karasev, quien fuera gran amigo y colaborador del
Departamento de Matematicas de la Universidad de Sonora, el comité organizador del VIII Taller
de Geometria y Sistemas Dindmicos decidi6 dedicar la edicién de este afio en su memoria, a
manera de homenaje postumo y muestra de nuestra gratitud. A continuacién presentemos una
breve semblanza del Dr. M. Karasev y sus principales contribuciones.

Mikhail V. Karasev
(29/06/1949- 13/12/2018 )

El profesor Karasev tuvo una destacada trayectoria académica y sus contribuciones cientificas le
merecieron amplio reconocimiento en el campo de la fisica-matematica. Sus numerosas
publicaciones dan cuenta de importantes resultados en Cuantizacién, Mecanica Cuantica,
Analisis Semicléasico, Geometria de Poisson, por mencionar algunas de las areas de sus
investigaciones. De una calidad humana excepcional, forjo fuertes lazos de amistad y de
colaboracion cientifica con investigadores de nuestro pais. En varias ocasiones fué profesor
visitante del Departamento de Matematicas de la Universidad de Sonora, e impartié conferencias
en el CINVESTAV y en el CIMAT. En particular, apreciamos su valiosa participacion en el V
Taller de Geometria y Sistemas Dinamicos, en su Ultima visita a la Universidad de Sonora, en
febrero-marzo de 2015.
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Main Contribuations by M.V. Karasev

1.. The first topic of Karasev’s research [1-7] is the noncommutative analysis or
calculus of noncommuting operators. In these works it has been obtained many useful
and previously unknown technical formulas; for example the simplest formula for the
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sum of the Campbell-Hausdorff series [3], commutation formulas in the Weyl calculus
[6], diagram method in commutation formulas [2], regular representations for algebras
with non-Lie permutation relations [4, 5, 7]. A general construction of a convolution
was discovered and proved analogs of classical Lie theorems for a wide class of
algebras with quadratic permutation relations. The last results are closely connected
with modern quantum group theory and noncommutative geometry.

1. Semiclassical Asymptotics for Systems with Symmetry. In the papers [8—10] and
[14—-16] some of these results were applied to the problems of semiclassical asymptotics
for systems with symmetries (quantum analogue of the Lie—Cartan  reduction
procedure).The series of papers [11-16] is concerned with the quantization problem for
general symplectic manifolds (in the semiclassical approximation). A complete theory
of such asymptotic quantization was constructed. This theory is related with the well
known Kirillov—Kostant—Souriau geometric quantization in special case of manifolds
with polarization and for special symbols which are "'linear along polarization". The
main result here is the quantization rule of two-dimensional nonclosed surfaces, and the
definition of a new homological invariant: the integer index of such surfaces [14-16].

2.Symplectic Groupoids. In the works [17-20] the old geometric problem of
constructing the analogues of Lie group objects for nonlinear Poisson brackets was
solved. Karasev has developed the theory of symplectic groupoids and pseudogroups,
proved the analogs of three classical Lie theorems and found the link between triple of
objects: Poisson brackets, torsion of linear connection on Poisson manifold, structure
functions of dual pseudogroup.



3.Poisson Cohomology and Deformation Theory. The works [21-23] were
concerned with the deformation of general nonlinear brackets. There we calculated the
obstruction for deformations of brackets in terms of de Rahm cohomology of
symplectic leaves. This topic started with the investigations in deformation
quantization. Here a number of problems due to Lichnerowicz were solved.
4.Semiclassical Quantization on Nontrivial Phase Spaces. In [15, 18] Karasev has
considered the quantization (in semiclassical approximation) of general Poisson
brackets. There the analogs of the Lie theorem for convolution (or comultiplication)
corresponding to general nonlinear commutation relations with small parameter was
obtained. But it has become clear that to calculate the convolution modulo higher
powers of the parameter one needs a more perfect scheme of quantization. In the works
[24-29,39—41] Karasev has found the desirable generalization of the well known
semiclassical schemes and have constructed a bridge to the geometric quantization,
quantization by coherent states, and the theory of *-products on symplectic and Poisson
manifolds. The results here are based on an integral expression for wave-functions by
““geometrical" coherent states. Formulas for these states, for transition amplitudes, for
inner products, etc., are absolutely simple and looks like something from the string
theory. They involve the symplectic area, curvature and index of certain (complex)
membranes in phase space (which is supposed to be Kaehlerian manifold). Very
interesting geometrical objects appear in this construction; for instance, the Calabi's
function and its analog generated by the Ricci curvature; the *“gauge form" and modular
function over lagrangian submanifolds, and others. This approach allowed to solve
various problems in the theory of semiclassical approximation [30, 31, 35, 36], in
symplectic geometry and the theory of dynamical systems [33, 34], in the theory of Lie
algebras representations [32, 37, 38].
5.Among the other results one can also mention the following:
— global integral formulas for exact and semiclassical eigenfunctions for systems which are,
in a sense, closed to integrable ones: perturbation of completely integrable, adiabatically
integrable, having stable invariant submanifolds (closed trajectories, tori, Klein bottles,
etc.);
— semiclassical ansatz for long-time evolution of wave packets, and for quantization of
scars (unstable closed trajectories in chaotic systems);
— representations for wave-functions by means "‘coherent states" of algebras with non-Lie
commutational relations (for instance, quadratic relations); as simplest example: perturbed
oscillator and Zeeman effect;
— global geometrical expression for quantum multiplication (*-product) over Kahlerian
manifolds by means certain three-point holonomy amplitudes and two-point probability
amplitudes; construction of quantum-Kahlerian manifolds.
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