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N COMPARATIVE ANALYSIS OF MAGNETIZATION AND PERSISTENT
CURRENT IN DEFORMED VOLCANO DISK

L.Mikhailovska (Minsk, Belarus)

A model of a superposition of the two-dimensional parabolic quantum dot and inverse
parabolic quantum antidot with their extrema spatially separated by the distance ρS and
subjected to the perpendicular uniform magnetic field B, is discussed within the effective-
mass approximation. Mathematically, the system is described by the second-order differential
equation for scalar fields in two dimensions, namely, by the Helmholtz equation. By expanding
a solution in terms of the infinite series of the corresponding functions for the dot or antidot,
a problem is reduced to finding eigenvalues and eigenvectors of the matrix with its elements
being the product of angular and radial parts. Radial component presents the integrals
of the miscellaneous products of the Laguerre polynomials with exponential and power
functions. They are calculated analytically what drastically simplifies the problem. This
allows computation of the different physical properties of the system such as magnetization
and persistent current. With increasing shift distance a magnetization of the system as
a function of the field monotonically transforms from that of the superposition of the
two potentials to its dot counterpart. For magnetic fields ranging from zero to the value
determined by the number of noninteracting electrons in the system, a persistent current
flowing around quantum dot minimum, for large enough ρS approaches that of the ideal dot.
For still higher fields this dependence exhibits a monotonic decrease to zero while for the
case of the ideal dot its magnitude linearly grows with the field. It is shown that such a
deflection is caused by the specific model of the long-range potential of the antidot and is
eliminated by the proper choice of the new axis. Such a decrease can also be absent for the
other models of the antidot potential. Effects of temperature are also discussed.

DEPENDENCE OF THE EFFECTIVE CONDUCTIVITY
OF AN ANISOTROPIC 2D COMPOSITE MATERIAL

ON PERTURBATION OF INCLUSIONS
V. Mityushev (Krakow, Poland), S. Rogosin (Minsk, Belarus),

S. Rutkauskas (Vilnius, Lithuania)

Our work is devoted to the study of dependence of the effective conductivity of 2D
composite material on the perturbation of inclusions. We consider the case of bounded
composite material with finite number of inclusions. We suppose that conductivities of each
component of the material depends on the spatial variable. Thus the state equation in any
component constitutes an elliptic equation (with different coefficients in each inclusion and
in matrix). The temperature distribution is supposed to be given on the outer boundary
of composite, while on the interface matrix-inclusion the ideal contact condition is to be
satisfied. We apply the method of complex potentials and reformulate the above said problem
in terms of R-linear conjugation problem for generalized analytic functions.

Anyway, solution to R-linear conjugation problem with constant coefficients can be
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represented in analytic form in terms of series with respect to certain group of symmetries
which are obtained by using functional equation method.

Thus, at the study of properties of circular composites with constant conductivity of each
component one can use an analytic formulas for the solution as well as analytic formulas for
effective conductivity [1].

When the multiply connected domain tends to the limiting punctured domain the elliptic
state equation becomes degenerating at a finite number of points. Thus we have to perform
an asymptotic analysis of the solution to the corresponding boundary value problems. It is
difficult to refer to all essential contribution to the asymptotic study of the solution to the
boundary value problems for elliptic equations in singularly perturbed domain. Recently a
new approach has been proposed (see, e.g., [2]) based on the methods of nonlinear functional
analysis. In our work we use also a special type of asymptotic analysis (see [3]) performed
for the case boundary value problems for elliptic equations degenerating at a line (in three-
dimensional case) or at a point (in two-dimensional case).
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UNDERDETERMINED LINEAR SYSTEMS IN THE SENSOR LOCATION
PROBLEM

L. A. Pilipchuk, T. S. Vishnevetskaya (Minsk, Belarus)

We consider underdetermined linear systems and characteristics of optimal solutions in
the sensor location problem.

For the finite connected directed symmetric graph G = (I, U) let’s consider following
linear underdetermined system:

∑

(v,w)∈I+(v)

xv,w −
∑

(w,v)∈I−(v)

xw,v =

{
Sv, v ∈ S,

0, v ∈ I \ S,
(1)

where the sets I−(v) and I+(v) are of entering and proceeding arcs for the node v accordingly,
x – vector of unknowns, x = (xi,j, (i, j) ∈ U ; Sv, v ∈ S), S ⊆ I.

Kronecker-Capelli theorem implies the following necessary and sufficient conditions of
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