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2. The Free Energy functional
The Euclidean effective phase action obtained in [2]describing

a Josephson array exibits the feature that,besides the spatial

Josephson coupling between the single grain phases <(>.

dissipation couples on the imaginary time axis the differences of
the phases cj>. across every SJJ.The spatial decoupling is
performed by introducing the Hubbard-Stratonovich field ¥.(t) conjugated

to exp(iej).). We introduce a novel field $. (t) ,in order to
perform "temporal" decoupling,conjugated with exp (i<(>..) .Integra¬
ting out the phase degrees of freedom,after a cumulant expansion
in power of the two fields,we pervent to the following free energy

functional form:

EijEnll*ij(%)|2=2a(Vg(%)|$ij(a)n)|2| +

Fi (¥**) + F2(«*) + F3 (Y2$2)
where K.. is the Josephson matrix and g is the phase-phase
correlation function (details are omitted for brevity,they will
appear in a forthcoming paper[4]). The fourth order coupling term
FjffH2) provides to the aimed link in the sense that it can be

viewed as a second order term for the effective free energy
describing the i or the $ transition as alone.The structure of the
involved propagators obliges recursion to the RG methodology in
accounting for the $ transition [4]whereas a mean-field approximation

is known to lead to reasonable findings as about the phase
diagram of the ¥ transition.
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