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Reflection absorption infrared spectrsocopy (PAIRS) is widely used in surface science
studies to establish the identity and structure of molecular intermediates that form in the
course of surface chemical reactions. The majority of studies have relied on qualitative
analyses of spectra based on symmetry selections rules and comparisons to spectra of
model compounds. Even at this level, interpretation can be difficult because the sensitivity
of the technique is often inadequate to observe weak vibrational bands even when they are
allowed by symmetry. Results demonstrating that higher sensitivities should be achievable
by replacing the standard IR source of an FTIR with one operating at higher temperatures
will be shown. The advantages and limitations of analyzing RAIRS spectra by qualitative
methods alone will be illustrated for the cases of trimethyl amine and ethylene diamine
adsorption and decomposition on the Pt(111) surface. The advantages of a quantitative
normal mode analysis will be illustrated for the spectra of methoxy (CH30) on Cu(100).
Results of a normal mode analysis using an empirical force field will be compared with
results of a force field dervied from an abinitio calculation based on a one Cu atom cluster

model.
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