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In the early Universe, when the temperature and pressure were extremely high, the nucleon

gas could have a phase transition to a deconfined state of matter, because of the vacuum polar-

ization at the origin of the asymptotic freedom of QCD. Therefore, the strength of the strong

force decreases at high temperature. The deconfined state of matter, in analogy with the electro-

magnetic plasma where ions and electrons are dissociated, has been called Quark Gluon Plasma

[1]. The first experimental setup specially dedicated to study quark-gluon plasma and collective

effects of the system was RHIC. The reason for this set up was obvious, to study matter in de-

confined state and to reach these conditions at laboratory we need to study heavy ion collision

experiments. [2]

Along with the experiments, theoretical study has to be done. As we know, QCD interaction

constant depends on parameters of experiment and it can even be greater than one. Therefore,

perturbative calculations are not allowed, and the only way to get reasonable answer from QCD

is calculations on lattice. Lattice QCD has its own problems, and parallel to it various phe-

nomenological models are developed to describe observables from accelerators.

Also, we can investigate collective effects using phenomenological models. For this purpose,

the dielectric functions of collisions in ultrarelativistic plasma were analyzed on the basis of the

Bhatnagar - Gross - Krook (BGK) collision integral for the kinetic QGP equation [3].

Plasma must have boundary when because of QGP creation in the experiment of heavy ion

collisions. Therefore, we can study boundary waves. These waves at the boundary affect the

transport properties, hence the quarks moving close to the surface of the medium. This work

presents results for surface waves.

The results are obtained in the long-wavelength limit. First, collisions lead to lower values

of the frequency of surface waves and their stronger attenuation. Second, the results show that

imperfection leads to appearance of a new branch of surface waves in comparison with the

collisionless case. [4]
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