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Foams are ubiquitous in nature and as such commonly used in a large range of
applications as for instance, in chemistry as well as in structure material science for example.
Therefore, numerous investigations of the mechanical and rheological properties of foams have
been performed. However, their macroscopic behaviour is intimately bound to the microscopic
properties of soapy interfaces’. The spatial distribution of surfactants and their dynamics remains
so far poorly understood, mostly because of the lack of techniques to characterize soapy
interfaces at molecular scale.

Second order nonlinear optical techniques, and in particular Second Harmonic Generation (SHG),
are powerful tools to characterize interfaces as this optical phenomenon only takes place where
the centrosymmetry is broken?. In surface SHG experiments, a pulsed laser at a frequency w is
focused on the studied interface and the signal at the double frequency is recorded in reflection.
The properties of the interface, formed by surfactants and solvent molecules, are then derived
from a careful analysis of the 2w beam intensity and polarisation analysis. Amphiphilic
chromophores, designed to have a great SHG optical response, at air/liquid interfaces have
extensively been studied by this method. Surface concentration, molecular organization or
dynamics have thus been reported in great detail®**°. However, very few works have considered
the case of molecules which do not have particular optical features adsorbed on surfaces®’. The
principal reason stems from the difficulty to establish a clear link between the non-linear optical
signature of the interface and the surfactant molecule properties.

In this work, we present our recent results on non-chromophoric surfactant molecules adsorbed at
the air/water interface through SHG measurements. We focus in particular on surfaces covered by
standard foam surfactants of different nature, for instance positively or negatively charged
surfactants, while varying the solution composition. By comparison with other surface
characterization methods (for example surface tension, disjoining pressure...), we discuss the
origin of the SHG signal observed and draw a picture of the surfactant behaviour at soapy
interfaces.
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