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Abstract

For the importance of the adsorption of atoms or ions on solid surface, the effect of
adsorption on the charge exchange process in the atom (ion) — surface scattering is
studied in this work . Simple model is considered to describe the resonance charge
exchange process between metal surface and a colliding atom in the presence of
adatom on it. The occupation numbers of the scattering atom and the adatom are
calculated within time dependent Anderson — Newns model and time — evolution
operator approach . The derivation of the equations of motion for the time —

evolution operator matrix elements Uaa(t,t.),Uga (8, £:), Uge (L) g
Uy (t,t.) are explained extendedly . we also derive the time — evolution operator

matrix elements ©dd (bt} o g Uaa (Gt) 10 system of the equations of motion

file:///D:/march2013/absteducationgaseem2010.htm 1/2



Y.oVo/vY il Al Qs ddee e diatles 3 il

is treated (to be more simple) by using wide band approximation then they are solved

using six order Runge — Kutta numerical method with percentage error 107 . The
occupation numbers of the scattered atom and the adsorbed one are calculated as a
function of time and for all the important parameters such as the velocity of the
scattered particle, the atomic energy level of the scattered atom Localization in

relation to Ey and the coupling strengths between all the system parts under
consideration , since the well — known general features of scattering are all checked.
The main purpose from this work is to study the effect of the distance, between
the adsorption position of the adatom and the position on the surface at which the
particle is scattered off the surface , on charge exchange process within time —
dependent Anderson — Newns model (that concered this distance ) and the time —
evolution operator approach . The equations of motion related to this case are derived
and treated by using the same approach . The occupation numbers are calculated as a
function of adsorption position — Collision region distance . It is found that the

occupation number n,(®) oscillates with distance changes due to the indirect
interaction between the scattered and adsorbed atoms throughout surface because of
their coupling with the surface atoms . The amplitude and the period of these

oscillations are determind by the scattering conditions , i.e, the E, localizations , the
scattered atom velocity , the coupling strengths , the band width and the charge states
of scattered and adsorbed atoms at the initial time of the scattering process . It is

na(mle - U)

found that is greater than n,(=2,Ry)0) for all localization except

for the case that E;)Ep , While the opposite is also correct When the atomic energy
level of the adatom is empty at the initial time of the scattering process also, It

becomes we that the building up term does not depend on the distance Ry when the
atomic energy level of the adatom is empty at the initial time of the scattering process
regandless of the charge state of the atomic energy level of the scattered atom at the
initial time .
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