485. Bessel functions, time aver aged fringes and
dynamical systems

J. Ragulskiene', L. Zubavicius?, A. Aleksa®
'Kaunas College, Department of Technical Sciences,
Pramones 20, Kaunas LT-50468, Lithuania

e-mail: jurate352@gmail.com

2Vilnius Gediminas Technical University,

J. Basanaviciaus 28, Vilnius, Lithuania

kaunas University of Technology,

Studentu 50, Kaunas LT-51368, Lithuania

(Received 25 July 2009; accepted 02 September 2009)

Abstract. Bessel functions play a primary role in experimentechanics whenever the
mathematical description of time-averaged opticedcpsses is considered. Nevertheless,
numerical modelling of time-averaged fringes iscanplex task usually involving the Finite
Element Method, the physical model describing fetence effects, and a graphical model
comprising all interacting objects. We proposerapiified approach for visualization of time-
averaged geometric moiré fringes which can haveefinite educational value and can
complement courses comprising Bessel functionsexednplify the role of these functions in
experimental mechanics.
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Introduction.

In mathematics, Bessel functions, first definedfiyy mathematician Daniel Bernoulli and
generalized by Friedrich Bessel, are canonicaltisols of Bessel's differential equation [1]:

2
de—Z+Xﬂ+(X2—a2)y:O (1)

dx dx
for an arbitrary real or complex number The most common special case is wheris an
integer; thenx is referred to as the order of the Bessel function

Bessel's equation arises when finding separabletisas to Laplace’s equation and the
Helmholtz equation in cylindrical or spherical cdimates. Bessel functions are therefore
especially important for many problems of wave @agattion, static potentials, electromagnetic
waves in a cylinder waveguide, diffusion problemsadattice, digital signal processing, etc [2,
3, 4].

Since Bessel's differential equation is a secorkpdifferential equation, there must be
two linearly independent solutions. Depending upoincumstances, however, various
formulations of these solutions are convenientfddént variations comprise Bessel function of
the first kind, Bessel functions of the second kiMadified Bessel functions, Hankel functions,
Spherical Bessel functions, Riccati-Bessel fundtifdj.

Students with deeper mathematical interests usuglly through the formulations,
definitions and properties of Bessel functionsheitt basic curriculum, and analyze integral,
asymptotic and series expansion forms of the Bdgeetions. On the other hand, students with
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