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Research activity:

My research activity is mostly related to mathematical scattering theo-
ry and theory of resonances (few-body scattering theory and applications to
atomic and molecular physics). The methods used are the classical methods of
mathematical physics (asymptotic and functional analysis, operator theory) as
well as modern methods, recently or relatively recently applied to scattering
theory and theory of resonances (Complex Scaling Method, Coulomb Fourier
Transform method, methods of Diffraction Theory ).

In 1991 I started to study cluster scattering in frames of generalized string-
flip model [1]. The generalization to systems with additional degrees of free-
dom was obtained. The most interesting result in this subject is related to
the proved on mathematically rigorous level theorem which states, that the
effective Hamiltonian for a system of two N-body clusters with string-flip in-
teraction is form-invariant with respect to N and the effective configuration
space is 2-dimensional for any N [2,3]. A spin-spin interaction is considered in
frames of generalized string-flip model for baryon-baryon scattering [4]. Addi-
tional degrees of freedom related to Quark Compound Bag are included into
consideration. The comparison with experimental data for NN-scattering is
performed.

I am also interested in the problems of N N-scattering [6,7,10] and few-
body-scattering with annihilation channel [8,11]. The last problem is the sub-
ject of my Ph.D. thesis [14].



The exact expressions for scattering length, partial total and annihilation
cross-sections for pn, pp and nn systems are obtained in the frame of extended
Hilbert space model with continuous spectrum of resonances treated as anni-
hilation channel [13]. The numerical algorithm for scattering data calculation
is suggested. The numerical calculations for pn and pp scattering data at an-
gular momentum L = 0, 1,2 are performed on this base [9]. The interaction
parameters are fitted via two-body scattering data. A satisfactory agreement
between experimental and theoretical data is obtained.

The scattering problem of three-body system with antiparticle in frames
of Faddeev equation scheme was considered on example of pd system [14]. The
additional annihilation channels were considered in frames coupling channels
model. The uniqueness of Faddeev equations solution in nucleon channel was
proved.

Since autumn 1998 I am working at the Division of Molecular Physics
Stockholm University. We are studying the resonances and bound states in
three-atomic molecules and atomic systems by the exterior complex scaling
method [16-20,22,24,26| in the potential surfaces model. We are able now to
obtain the resonance values for arbitrary total angular momentum J of the sys-
tem [16]. The accuracy of the calculations is under control. We are developing
the rigorous methods to estimate the contribution of intermediate resonance
states in multi-channel chemical reactions, which is very important for control
and predictions in atomic and molecular physics as well as in chemistry and
biology [17,22].

Alternatively basing on the methods of diffraction theory we study the
three-body scattering problem with rapidly decreasing at infinity pair poten-
tials [39,40]. The method is based on analogies between few-body scattering
problem and diffraction one of the plane wave on the system of half-transparent
infinite screens. Mentioned formalism are believed to be useful for the few-body
scattering problem of one and higher dimensions and for the case of long range
pair potentials.
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18-th European Conference on Few-Body Problems in Physics, Bled, Slovenia,
(selected talk, 10 min)

2002:
V-International Congress on Mathematical Modeling, Dubna, Moscow region,
Russia, (selected talk, 20 min)

2003:
XXIII-International Conference on Photonic, Electronic and Atomic Collisions,
Stockholm, Sweden,

2003:
International Conference in Computational Physics devoted to the Memory of
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Ezamination of 2,4 year students (1993-1998, 2006-):
- mathematical physics
- numerical methods

Seminars given for 1-2 year students (1992-1998, 2006-):
- numerical methods and computing
- higher mathematics
- computer systems

Seminars given for 3 year students (2009-):
- practicum in computational physics

Lecture courses given for 5 year students (2009-):
- Concepts of Computational Physics

Lecture courses given for 2 year students (2008-):
- Computer facilities and systems

Lecture courses given for 3 year students (2002):
- additional chapters of algebra and mathematical analysis

Lecture courses given for 5 year students (2006):
- scattering theory

Lecture courses given for 10-11 year students of
high school in frames of the agreement with University (1995-1998):
- programming, computer science and numerical methods

Jury of Master thesis’s of Anna Mikhilova (1995)
of Master thesis’s of Tatiana Smirnova (1995)



Teaching activity (Stockholm University):

Seminars given for 3 year students (2004-2006):
- methods of mathematical physics

Supervision of PHD student Moses Salci (2002-2006),
Licentiat seminar passed on February 25, 2005
PHD Defense passed on October 6, 2006

Half-Supervision of Diploma Worker Oscar Eidem (2005),

Jury of Licentiate thesis’s of Anita Neau (2000)
of Licentiate thesis’s of Dragan Nicolich (2003)

Committee Member on PHD Defense of Ivaylo Minkov (2006)



