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ABSTRACT

The order parameter,Polyakov line (L) ,of the U(1) gauge model on N} X N.(N.=1) lat-
tice by using the cumulant expansion is calculated to the 5-th order. The emphasis is put on
the behaviour of the cumulant expansion in the intermediate coupling region. The necessity of
higher order expansion is clarified from the connection between the cumulant expansion and
the correlation length. The variational parameter in the n-th order calculation is determined by
the requirement that corrections of the n-th order expansion to the zeroth order expansion fin-
ish. The agreement with the Monte Carlo simulation is obtained not only in the weak and
strong coupling regions,but also in the intermediate coupling region except in the very vicinity
of the phase transition point.





