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Building on our discovery of a method to extend noncollingatical parametric amplification to a broad class of matgriae developed
one of the first sources generating ultrabroadband infrprdses with bandwidthd.r > 2500 cn! in the near-IR § = 1.1-1.6m)?
andAv > 1000 cnt ! in the mid-IR = 1.7-3.5um; v = 2800-6000 crm*)®. The ultra-broadband IR source enabled surface-sensitive
sum-frequency generation (SFG) vibrational spectrosadpyineral-water interfaces crucial in many natural and maade processes
such as ion exchange in geochemical environments and célatixin from tar sands. This novel ultrabroadband IR soaitm®ved the
acquisition of SFG spectra of water OH stretch (spanning038800 cnT ') from mineral surfaces without tuning the IR frequency, in
60 sec or less.

The high signal-to-noise ratio of the broadband-IR SFGsellowed the extension of SFG spectroscopy of interfagyarbixyls at
mineral/water surfaces to the low cross-section vibrationodes found in the high frequency range (4000-7000 9mwe performed,
what we believe to be, the first surface-specific vibratidBRG spectroscopic measurements of the stretch+bend catianirband,
Veomb = Vor+dmon Of liquid water at silica surfaces near 5200 th®. SFG of thev.,m, mode allows in-situ probing of surface-
bound, e.g., SIOH, and H-OH hydroxyls separately. This joles access to the interfacial water bending médeear 1600 cm?),
which has not been observed directly in SFG.
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