WA/ NIV X L —H — & B SR st

# U WIEHERZ AL THS 2Lk 2R AREO R/

AFIEE
— MBAREEXDATOST A H&H —

TRPIERSE < [T FE— - Jahur A. Mondal ¢+ HJ5T K

Heterodyne-Detection of Vibrational Sum Frequency Generation and Local
Molecular Structures at Liquid Interfaces

Satoshi NIHONYANAGI, Shoichi YAMAGUCH], Jahur A. MONDAL and Tahei TAHARA

Interface-selective vibrational sum frequency generation (VSFG) spectroscopy is a unique and powerful
tool for research in interface science. Recently, we realized multiplex phase-sensitive heterodyne-
detection of VSFG (HD-VSFG), which enables us to directly measure complex second-order nonlinear
susceptibility (y®) instead of the modulus square (| ¥®|?). This HD-VSFG has remarkable advantages
over conventional homodyne-detected VSFG. First, the up/down orientation of interfacial molecules can
be uniquely determined from the sign of ¥®. Furthermore, the imaginary part of the y® spectra (Im y®)
is free from the spectral deformation that is inevitable in VSFG (| x®|*) spectra, and hence we can directly
compare Im y® spectra with the relevant bulk infrared absorption spectra. In this review, we describe the
technical aspects of HD-VSFG spectroscopy and several applications to the study of liquid interfaces,
including model membrane interfaces.
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