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This year I continue the work on the topological defects production. I have written the paper
"Domain walls formation in Cahn-Hilliard equation" in collaboration with Jacek Dziarmaga
(Los Alamos, UJ). In the paper we consider formation of domain walls during a phase separation
transition in Cahn-Hilliard equation is studied. Density of walls scales like a sixth root of quench
rate for equal concentrations and like a square root of quench rate for unequal concentrations
of components. For a slow inhomogeneous transition the density is linear in a velocity of
temperature front. This paper is the first theoretical study of topological defects formation in
a system with conserved order parameter.
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We consider inelastic collisions between atoms of different kinds as a potential source of
photons in the sonoluminescence phenomena. We estimate the total energy emitted in one flash
and the shape of the spectrum and find a rough agreement between the results of our calculation
and the experimental data. We conclude that the atomic collisions might be a candidate for
he light-emitting mechanism for sonoluminescence and discuss the implications.
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We analyse the data for the proton structure function Fi over the entire Q2 domain, including
especially low Q2, in terms of perturbative and non-perturbative QCD contributions. The small
distance configurations are given by perturbative QCD, while the large distance contributions
are given by the vector dominance model and, for the higher mass qq states, by the additive
quark approach. The interference between states of different qq mass (in the perturbative
contribution) is found to play a crucial role in obtaining an excellent descriprion of the data
throughout the whole Q2 region, including photoproduction.


