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Pheto-induced desorption of molecules from metal surfaces is discussed. First, we present potential energy surfaces
as a function of the distance between the adsorbate and the surface for CO and NO on Pt, which have been calculated
using three-atom clusters to model the chemisorption systems, and discuss the desorption processes in terms of the
Menzel-Gomer-Redhead (MGR) model. In the MGR model, the initial excitation by photons is assumed to be localized
arcund the adsorbate, but a catculation with an extended slab to represent CO/P1(111) suggests that states derived from
the adsorbates are extended over the substrate, implying that this assumption is not always valid. A desorption mecha-
nism via the nonadiabatic coupling is then illustrated that describes desorption processes in which the initial excitation
is extended over the substrate. Finally, several important issues remaining fo be solved are presented.
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Fig. 1 Schematic illustration of the MGR model for desorp-

tion induced by electronic transitions. The adsorbate
acquires a kinefic energy, €, while residing on the po-
tential energy surface of the excited state, If the life-
time of the excitation is large enough, the adsorbate
desorbs with a kinetic energy Ey, but if not, it is recap-
tured by the potential well of the ground state.
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Fig. 2 Potential energy surfaces as a function of the distance

between the adsorbate and the surface for the three-
atom clusters (a) PtCC and (b) PINO. The solid and
dashed lines represent excited states with an electron
excited to the 5o, and 2, levels, respectively,
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respect to the bond between the adsorbate and the sur-
face calculated with a two-dimensionally periodic
slab to model CO/Pi(L11). Positive and negative val-
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the bond, respectively.
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Fig. 5 Schematic illusiration of how desorption takes place according to the present mechanism.
(a) A photon with energy sv generates a hot electron, which decays, giving its energy to
the adsorbate-surface vibration. {(b) The vibration is excited step-by-step from the ground
state (v==0) until it arrives at a high-lying bound state (v=35 in this case), and then it

reaches a desorptive (i.e. unbound) state.
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