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A thermodynamic approach to understand themetastable liquid involves study of the free energy landscape
(FEL) for a suitable free energy functional F[ψ], where the field ψ(x) models a continuum field-theoretic
description of the many-particle system, and is often identified with the local density ρ(x). In the deeply
supercooled state, distinct basins form in the FEL, corresponding to different local minima of the free en-
ergy. Well below the freezing point, the FEL breaks up into an exponentially large number of basinswith local
minima. The metastable liquid, close to vitrification, is trapped in one of these many possible basins. This
fragmentation of theFELof the supercooled liquid has been termeda spontaneous breakdownof ergodicity.
In the caseof structural glasses, this fragmentation of theFELoccurswithout thepresenceof any quenched
disorder, and this transition has been identified with transitions predicted in dynamical models of glass for-
mation, like themode-coupling theory (MCT). The relationship between this transition and the dynamic tran-
sition point in MCT will be discussed in terms of the corresponding order parameters. The calculation of the
partition function is facilitatedhereby a composite systemofm identical Replicas of theoriginal system, and
thephysical limit as the replica index approachesone isfinally applied. Thefield-theoreticmodel considered
is based on classical density functional theory, which has also been very useful in analyzing freezing or the
liquid-to-crystal transition. Using this field-theoretic formulation, we describe amodel of a supercooled liq-
uid that accounts for multi-particle correlations and discuss a calculation of the so-called Complexity, or
configurational entropy, of the supercooled liquid with continuum or coarse-grainedmodels.
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