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Intrinsic structure, elastic properties and stability of the Newton Black Film
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We have studied a kind of thin film, known as “New-
ton Black Film”. These systems are composed of a water
layer, confined between two phospholipid membranes of
sodium dodecyl sulfate (SDS). We have simulated the
NBF’s using molecular dynamics simulations. This sys-
tem is subjected to strong thermal fluctuations, which
are present in all soft matter surfaces. The thermal fluc-
tuations blur the surface’s intrinsic structure and prevent
us from obtaining microscopic information about the in-
terface. In order to solve this problem, we have used
different techniques (i.e. “Intrinsic Sampling Method”)
to define an intrinsic surface which enable us to obtain
information of this system at molecular level, subtracting
the blurring effects of the thermal fluctuations.

Once we have been able to determine the instantaneous
surface (intrinsic surface), we have characterized the sys-

tem for different thickness of the inner layer of water. We
have calculated intrinsic profiles (density profiles referred
to the intrinsic surface) to obtain information about the
structure properties of the film. Finally we have studied
mechanical properties of the NBF, like the bending mod-
ulus, using the amplitude of the thermal fluctuations of
the membranes, and we have analysed the stability of the
system.
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