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This paper presents the Enhanced Brillouin scattering of an elliptical laser beam in collisionless plasma. The 
transverse intensity gradient of a pump beam generates a ponderomotive force, which modifies the background 
plasma density profile in a direction transverse to pump beam axis. This modification in density affects the 
incident laser beam, ion-acoustic wave and back-scattered beam. Non-linear differential equations for the 
beam width parameters of pump laser beam, ion-acoustic wave and back-scattered beam are set up and solved 
numerically. Numerical results predict the effect of focusing of waves on the back reflectivity. 
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The ceramic which has a complex permittivity can absorb electromagnetic energy easily and be heated quickly. 
In this work, the heating of a ceramic cylinder by the Gaussian electromagnetic beam in two dimensions is 
investigated and the heat equation is solved. It is shown that this electromagnetic beam with Gaussian profile 
can heat ceramic sample better than the plane electromagnetic wave. Moreover, the effects of some important 
physical factors such as the permittivity of ceramic, the incident wave intensity and the spot size of the Gaussian 
beam on the heat transfer within the sample are studied. Also, comparing the effect of Gaussian electromagnetic 
beam on ceramics A1203 and, it is shown that A1203 ceramic is heated more intensively than ZnO ceramic. 
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Electron-positron pairs creation in the field of two strong counterpropagating laser beams and the 
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We discuss various approaches to problem of the electron-positron pair creation in the strong external field. 
Special interest presents the circuit, in which the interaction of two strong counterpropagating laser beams in 
vacuum is considered. For the calculation of the probability of the creation the following formula is usually 
applied [1]: 

W = 2 \m(d,E'H) (pL ) ) = 

2 / jg 
where Pi = EL jEcr and Ecr = m / = 1 . 3 • 1 0 V/cm is the Schwinger field limit. However this 
expression was obtained even in pioneer works dedicated to vacuum nonlinearity [2] and it based on some 
approximations. Attempt of the strict analysis has been made in work [3] by introducing the nonlocal form-
factor into the Lagrangian. But, as it is well known, such procedure leads to the loss of Lorenz invariance or 
unitarity. We show that the formalism of generalized quantum dynamic (GQD) [4] opens new opportunities to 
solve such problems. We show also how it can be made proceeding from nonlocal interaction operator obtained 
earlier within the framework of the formalism of GQD. 
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