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Abstract

The nearly critical fluctuations that occur in condensed matter systems close to a
critical point induce long-range effective forces between confining boundaries. These
effective forces are analogous to the Casimir forces in QED — they are universal,
depending on gross features of the fluctuating medium and of the boundaries. Unlike
in QED, these Casimir forces cannot normally be described by non-interacting field
theories but involve interacting field theories in bounded geometries. The state of the
art of the theory and its application to recent experiments and simulations is discussed.
It is shown that previous approaches based on renormalized field theory require revision
for those boundary conditions that involve zero modes at the bulk critical point in
Landau theory. Recent results beyond two-loop order of an appropriately reformulated
field theory are presented.
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