
electromagnetic waves generating in essentially non-one-dimensional 
geometry as a result of dynamical Bragg diffraction inside the resonator 
(natural or artificial electromagnetic (photonic) crystal) [V. Baryshevsky, 
I.Feranchuk, Physics Let. A. 102 (1984), 141]. Previously VFEL were 
considered in various two- and three-wave diffraction geometries 
theoretically [V. Baryshevsky et al., J. Phys. D. 24 (1991), 1250; NIM 
A358 (1995), 493] and experimentally [V. Baryshevsky et al., NIM A483 
(2002), 21; NIM B252 (2006), 86]. Now multiple beam multiwave VFEL 
are considered as laser self-phase-locking system [V. Baryshevsky, NIM 
B355 (2015), 17].

Here we consider the general system of equations describing 
the various variants of multiple beam multiwave VFEL. It takes into 
account case of multi-section resonator, the dispersion of electromagnetic 
waves in the system, external mirrors, the shape of incident electron 
beams, and others. The mathematical modeling of different VFEL 
geometries was carried out using the proposed system of equations. Certain 
aspects of chaotic dynamics of electromagnetic radiation in these cases are 
considered. It is shown that the change of current density of electron beams 
leads to change of VFEL chaotic dynamics.
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The experimental data on the tau lepton decay into hadrons obtained 
with a record accuracy for hadronic processes give a unique possibility 
for testing QCD at low energy scale. The theoretical analysis of the had­
ronic decays of a heavy lepton was performed Y.S. Tsai before the experi­
mental discovery of the tau lepton in 1975 and since then this process is in­
tensively studied. We present a comparative analysis of different forms of 
approximations, which are applied to the description of the hadronic de­
cays of the tau lepton. Advantages and self-consistency of the method 
called analytic perturbation theory (APT) are demonstrated. It is shown 
that the use of the APT leads to the good description of inclusive functions 
associated with vector and axial-vector non-strange quark currents down to 
the lowest energy scale.
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