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Abstract

Biological membrane is fluidic and the fluidity of lipids and proteins on the membrane is essential
for expressing various biological functions. Determination of the accurate diffusion coefficients of
biomembrane constituents is thus crucial to understand the dynamical property of membranes and its
relationship with the unique biological functions.

To analyze the diffusion coefficient of molecules on biomembrane, novel fluorescence correlation
spectroscopy, standing evanescent-wave fluorescence correlation spectroscopy (SEW-FCS), is
developed. Utilization of evanescent wave is beneficial to selectively excite molecules on a supported
lipid bilayer, an artificial lipid bilayer formed on the glass surface. Furthermore, fringe pattern
(standing wave) illumination achieved by the interference of two evanescent waves enables us to
measure the diffusion times with two different spatial resolutions. The performance of SEW-FCS is

tested by measuring the diffusion coefficient of fluorescence lipids on the supported lipid bilayer.
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