Spatially inhomogeneous fluid: field theory approach
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In the framework of statistical field theory we describe a neutral fluid in the
presence of a confining interface. In our model the pair interaction potential
consists of a repulsive and an attractive Yukawa terms, and there is no direct
interaction between the particles and the wall. Different simple analytic expres-
sions of the density profile are compared with the numerical estimation of the
mean field results. Unlike our previous results for a fluid interacting with one
Yukawa potential [1], the density profile is non-monotonous even in this sim-
plest approximation. Beyond the mean field approximation, we show that fluc-
tuations can significantly alter the mean field predictions. Notably they lead to
depletion of density profile everywhere in the vicinity of the wall and as a result,
a layered structure is possible. Our results verify the density contact theorem.
Analytical expression for the adsorption coeflicient is derived and analyzed.
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