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On the basis of our original ESFG spectroscopy, we have developed a group of new
interface-selective nonlinear electronic and vibrational spectroscopies such as
time-resolved ESFG (TR-ESFG), 4t-order nonlinear Raman (y® Raman),
heterodyne-detected ESFG (HD-ESFG) and heterodyne-detected VSFG (HD-VSFG).
Using these new methods, we studied fundamental problems of water interfaces. We
clarified the effective polarity, surface denaturation of a protein, ultrafast dynamics of dye
molecule, novel hydrogen bonding at the water interfaces, and observed flip-flop of water
molecules at the charged water interfaces.
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