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Secondary structures of proteins at interfaces studied by heterodyne-detected
chiral VSFG spectroscopy
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Heterodyne-detected chiral vibrational sum frequency generation (HD-chiral
VSFG) spectrometer, which enables us to measure HD-chiral VSFG spectra above 13350 cm-1, has been
developed. The spectrometer was applied to various interfaces with chirality. It was shown that
HD-chiral VSFG spectroscopy is sensitive enough to detect chirality of monolayers consisting of
binaphthl amphiphiles at the air/water interface in situ. It was experimentally first proved that
the chiral VSG signals from monolayers originate from the symmetric Raman tensor by using a
resonance Raman scattering theory. Furthermore, chiral VSFG spectroscopy was applied to interfaces
having helical structures; poly lactic acid and supramolecular structures containing chiral
surfactants and achiral porphyrins. It was shown that helical structures at interfaces can be
detected by HD-chiral VSFG spectroscopy with high sensitivity.
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