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The core-level-excitation-induced ion desorption from surface is investigated. Two studies using electron-ion coinci-
dence spectroscopy are shown. On Si(100)0H-O surface, it is shown that ion desorption is mainly induced by the shake-
upl off excitation accompanying the Auger decay when the photon energy is near the O1s threshold. At a photon energy
higher than the shake-up threshold, most of ions desorb resulting from the shake-up excitation accompanying the core-
excitation. In both cases, the desorption is induced by the multi-hole final state. On ice surface, the kinetic energy of
O1s photoelectrons gives the highest coincidence yield of H” desorption is shifted by about (0 0.7 €V compared to the
Ols peak observed in the conventional core-level photoelectron spectroscopy. It is ascribed to a core-level shift in the

Olslevel from which hydrogen ions desorb.
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Fig.1 Schematic diagram of electron-ion coincidence
(EICO) spectroscopy.
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Fig.2 A seriesof EICO spectraof the Si(100) surface exposed to Hz0.
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Fig. 3 Upper part: areaintensities of H” peak (solid squares
with error bars), derived from the EICO spectra in

Fig. 2 as a function of binding energy relative to the

O1s photoelectron peak, along with the photoelectron
spectrum (small open dots) measured with the EICO-

CMA. Lower part: Mg-Ka XPS spectrum of the
same surface.
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Fig. 4 Schematic diagrams of the ground and core-excited
states.
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Fig.5 H" coincidence yield of the Si(100) surface exposed
to Hz20 in the region of the O-KVV Auger electrons.
Thelevels of photon energy used were 535 (open cir-
cles) and 680 (solid squares) eV. The O-KVV Auger

electron spectrum is shown for comparison.
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Fig. 6 Schematic diagrams of the final sates of various
Auger-decay processes.
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Fig. 7 A series of EICO spectra of amorphous ice taken at
hv 680 eV for the photoel ectron kinetic energies of
132-144 eV in 0.5 eV steps.
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Fig. 8 Areaintensitiesof H” peaksin Fig. 7 as a function of
the kinetic energy of the photoelectron (solid square),
together with the photoelectron intensity obtained si-
multaneously (open circles). Solid lines are Gaussian
curves and linear background as a result of the least-
squares fitting calculation.
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