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Setup: HR-BB-SFG / BB-SFG system
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Beam spot: IR ~ 200um
VIS ~ 500um

Electron-Multiplied CCD camera (Andor

Newton 971P, back-illuminated) containing a 1600x400,
16 ym?2, pixel array

/ Shamrock Andor spectrometer, Grating : 1200/mm



Longer Vis duration — more precise information of FID
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Measurement: cholesterol monolayer on water
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Comparison to bulk IR and Raman measurement
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Ultrafast Raman Loss spectroscopy (URLS)
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Communication: Spectroscopic phase and lineshapes in high-resolution
broadband sum frequency vibrational spectroscopy: Resolving interfacial
inhomogeneities of “identical” molecular groups
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The ability to achieve sub-wavenumber resolution (0.6 cm™') and a large signal-to-noise ratio in

high-resolution broadband sum-frequency generation vibrational spectroscopy (HR-BB-SFG-VS) al-
lows for the detailed SFG spectral lineshapes to be used in the unambiguous determination of fine
spectral features. Changes in the structural spectroscopic phase in SFG-VS as a function of beam
polarization and experimental geometry proved to be mstrumental in the identification of an unex-
pected 2.78 4 0.07 em~! spectral splitting for the two methyl groups at the vapor/dimethyl sulfoxide
(DMSO, (CH3),50) liquid interface as well as in the determination of their orientational angles.
© 2011 American Institute of Physics. [doi;:10,1063/1.3675629]



Comparison to bulk IR and Raman measurement
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Assignment of modes : from Me, and Me,
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Summary

1) HR-BB-SFG setup consist of ps and fs amplifier system which are internally
syncronized.

2) Longer duration (~90ps) of visible pulse gives high resolution (~0.6cm!) of
SF spectra.

3) For simple DMSO molecules at air / water interface, observed SF spectra of CH3
modes shows assymetric peak shape presumably due to different local environment of
Me, and Me,. And analysis on CH;  fits well with two different frequencies.



