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ITP/Santa Barbara, April 2002

The free energy of hot QCD
K. Kajantie (Helsinki)

1. Free energy of QCD up to T ~ 107, from 4d
(7,x) lattice Monte Carlo: f(T,T/A qco; Ne, Ny)

2. Free energy of QCD from ~ 3T to T p,n from
effective theories and 3d (x) lattice Monte Carlo

3. Effective degrees of freedom in equilibrium
QCD plasma at T > 3T, are gluons with up to
4loop interactions; the nonperturbative constant
seems small for p (is large for, say, Debye mass)

Note: Same methods solve electroweak phase
transition
%— << 1 << 4.

Joint work with K. Kajantie, M. Laine, K. Rummukainen, Y.
Schroder, hep-ph/0007109 (PRL),hep-ph/0109100 (PRD)

M. Achammer

1. General definition

We know QCD:

£ = ZF:j,,F“j,, + Z U 1u(Op + igTa AL )25,
N;

Fi, = 0,A}—-0,A% - gfacALAL
Its free energy density (= f = —p) is

FRa ,['DA (1,x)DYDpe” Jo!" dr [ &z £145,5.9)

b.c. over T are periodic (Az) or anti-periodic
in the Grassmannian (2, ).

so just compute this!
Bielefeld )980-
Ideal gas:

—£(T,g = 0) = ps(T) = (16 + ~2—le) s

A truly first-principle method for computing f is numerical
lattice Monte Carlo:
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