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Charge transfer during atom{metal surface colli-
sions has received much interest in the last decade. In
contrast to other close{coupling approaches1, we dis-
cretize the active electron's motion inside the metal us-
ing Weyl wave packets2. These stationary wave pack-
ets have the advantage of being localized at the sur-
face, where the electronic interactions occur. The use
of discretized states to represent the conduction{band
continuum allows for the convenient inclusion of (one
electron) inelastic processes inside the substrate.

We solve the time{dependent Schr�odinger equation
as a system of coupled di�erential equations for the
atomic and metallic population amplitudes, using a
two{center expansion for the total wavefunction of the
active electron3. The \metallic part" of the total wave-
function is discretized in momentum space in a �nite
triple sum (corresponding to the Ox, Oy and Oz direc-
tions) of Weyl wave packets. For the electron motion
along the normal to the surface, wave packets are ob-
tained by superimposing jellium wave functions within
a small interval Æz about the centroid momentum �kzi ,
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where the reection and transmission coeÆcients, R
and T, and the decay parameter  are evaluated at the
centroid momentum �kzi and are assumed to be inde-
pendent of kz inside the interval [�kzi�Æz=2; �kzi+Æz=2].
For the electron motion in the surface plane, wave
packets are obtained by superimposing plane waves
within small intervals Æx and Æy about the centroid
momenta �kxp and �kyq , respectively.

The system of close{coupled equations is integrated
numerically. We have studied the evolution of the
atomic and metallic population amplitudes for a Hy-
drogen atom at perpendicular incidence on an Alu-
minum surface with speed vz=0.02 a.u. Hybridization
e�ects have been investigated, indicating that a sig-
ni�cant part of the hybridization near a metal surface
corresponds to the \Stark{like" mixing of spherical hy-
drogenic states in the non{uniform �eld of the surface.

Figure 1 shows the squared amplitudes in parabolic
representation of the n = 2; k = �1;+1 states, of
all n = 3 states, and of all 200 Weyl packets used
to discretize the conduction band continuum, as a
function of D-dmin. D is the atom{surface distance
and dmin=0.5 a.u. the distance of closest approach.
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Figure 1. H/Al collision (see text)

We have also found that the atomic and metallic
populations at the end of the collision are very sensi-
tive to the screening of the interaction potential which
couples the metal states.
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