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报告摘要：In the past decades, sum-frequency vibrational spectroscopy (SFVS) 

has been well established as a powerful technique for surface studies. It is based on the idea 

that under the electric dipole (ED) approximation, SF generation originates only from the 

surface or interface where the inversion symmetry is broken. There is, however, always a 

lingering doubt that the electric-quadrupole (EQ) bulk contribution to surface SF generation 

may not be negligible. The problem is particularly important for SFVS application to media that 

do not have a surface layer of strongly polar-oriented molecules, although it has been largely 

ignored by many practitioners of SFVS. Despite many theoretical and experimental studies in 

the past, a comprehensive picture supported by experiment is still missing.  

Following our theoretical understanding, we designed an experiment and used benzene 

as an example to show that for the first time, we can separately obtain EQ bulk spectra and 

surface spectra from SFVS of a medium composed of nonpolar (symmetric) molecules. The 

true bulk spectra with no contribution from the surface were directly measured by transmission 

SFVS, and the true surface spectra with no bulk contribution was deduced from reflection 

SFVS through proper spectral analysis. The results also provide guidelines for evaluation of 

the importance of bulk contribution to SFVS when applied to media of polar molecules.
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