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Beyond the gap of pressure : XPS studies of
interfaces at near ambient pressures
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The Near Ambient Pressure XPS (NAP-XPS) instrument allows to measure XPS spectra at
pressures up to 20 mbar. The installation of this experimental setup, the only of its kind in
France, at the TEMPO beamline of SOLEIL synchrotron facility makes it a powerful tool for the
study of surfaces under ambient conditions.

Two different XPS studies, performed during my PhD, on the NAP-XPS, can illustrate the
possibilities offered by this instrument:

The first study deals with the reactivity of tetraethoxysilane (TEOS) on silicon surfaces in order to
understand its behavior as a precursor for atomic layer deposition of silicon dioxide (SiO,) on
clean or water covered silicon surfaces. XPS measurements at ambient pressure were completed
by XPS in UHV conditions and STM experiments supported by first-principles simulations within
the Density Functional Theory aiming at understanding the fragmentation of TEOS on the
surface.

The second type of studies that deals with agueous environments shows the new unconventional
fields that XPS can now explore. We first examined the segregation of ions at the vapor/liquid
water interface of various saline solutions (NaCl, NaBr, Nal) and measured the energy level
scheme of the solution. Second, we examined the solvation of various cations in the confined
water layers of a clay, the Hectorite.
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