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Bending and thickness fluctuations of phospholipid
membranes: joint SAXS/SAXS/NSE analysis with

stochastic models
Scattering studies are among the few methods that can be used to analyze the structure and dynamics of
phospholipid membranes at nanometer scales. However, the available structural information is indirect, as
it consists of correlation functions: space-correlation functions for elastic scattering (e.g. SAXS or SANS),
and space-time correlation functions for inelastic scattering (e.g. NSE). An essential and challenging aspect
of any scattering study is therefore the development of models to convert scattering data into structural and
dynamical insight. Here we report on a family of time-dependent stochastic models that can be used for the
structural and dynamical analysis of bending and thickness fluctuations in phospholipid membranes, possibly
with included proteins. The methods are illustrated with the joint SAXS/SANS/NSE analysis of unilamellar
vesicles prepared from phospholipids extracted from porcine brain tissues [1], as well as on red blood cell
membranes containing band3 proteins [2].
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