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In the past ten to fifteen years a lot of work has been done to
unravel the characteristics of the state of matter known as the Quark-
Gluon Plasma (QGP) [1]. A popular approach leads to the so^ called

;ion orstaBag model equation of state [2]. From an analysis of the dara for the
energy density € and the pressure P, generated by Monte-Carlo sim-
ulations on the lattice, Gorenstein and Mogilevsky have found that
e — aT4 and P = ^vT4 — AT where a is the Stefan-Boltzmann con-
stant, while A1/3 = 0.8Tc (for SU(2)C gauge theory and = 1.5TC for
SU(3)C, including two light dynamical quark flavours.

Recently, Lucha and Schoberl [3] have developed a relativistic ver-
sion of the virial theorem. Here we shall extend this technique to a
highly relativistic gas, namely to a system of gluons beyond the de-
confinement temperature Tc « 200MeV. Since the gluons have only a
small effective mass, they move with velocities close to that of light,
and consequently we must consider '"duynamic screening". In this case
the screeneing length varies with direction. Additionally, we have im-
posed the requirement that the number of gluons in the region bounded
by the screening length must be less than or about one, so that one
can ignore three body interactions or correlations. We calculate the
pressure and the energy density of the gluon gas, having chosen the
parameters to satisfy the above constraint.

Following [3], we have the expression for pressure [4]
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The energy density can be calculated in the same way to yield
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where the term -\nA represents the total potential energy of the
system, the quantity A is given by
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the screening length rp(0) can be defined in terms of the longitudinal
component €L of the dielectric tensor [5], e = 2.718..., n is the number
density, and is given by

"- l]"V4p (4)

To satisfy all the constraints, we set, rather arbitrarily meff = 0.1T,
the other parameters g « 2.3 (which is consistent with the value of
electric mass of gluon, mej = 2 — 3T), and geff varies between 0.08 and
0.84.

We have seen from our results, that our model is more or less con-
sistent with the recent lattice result of Ukawa [6]. Ukawa interprets
the drop in the value of P/Ppertb near Tc as a signature of the pres-
ence of heavy hadrons (glueballs?). We have a more straight forward
interpretation: the drop signifies tne increasing importance of residual
interactions in the vicinity of the critical temperature.
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