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Abstract

This thesis included a theoretical study for investigation the role of Image
states in the charge exchange process between atom and metal surface . We have
used for this purpose the alkali atoms (L1,Na,K) in its ground and excited states
(2s,3s,4s,5s) . The study is divided into two principle parts :

The first parts includes the role of image states in charge exchange
between alkali atoms and Ag and Cu surfaces , where we calculated and

investigated the shift A(Z) and the half width A(Z) for the atomic level of
alkali atoms with and without the presence of the image states and then
comparing the results by using suggested potential well of both atom and metal .
We find that the effect of image states on the shift and the half width of the
atomic level totally depends on the energy position of atomic level which have
been taken into account and the specific surface , when the level position be

higher then the A(Z) and A(E) become less . Also we have calculated the
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density of states as function of energy £ where the effect of the presence of
image states appear as additional structures in the density of states curve . This
effect is very large and more effective on excited atomic states like Li2s,Li4s
when comparing with ground atomic states Li2s . Also we note that the effects
of image states presence is differ from metal to other depending on the depth
bottom the metal energy band .

The second part of this study explains the role of image states on charge
exchange during scattering of alkali atoms from Ag and Cu surfaces , there we

calculate the positive ionization probability £ of atomic level of the alkali
atoms by using two methods .The first method uses the Hamiltonian written in
second quantization form given by Andersn and Newns , and in the second

method which includs (% + 1) interaction levels , where the Hamiltonian
operator written by Dirac-notations formula , and taking into account both the
life times for atomic levels and image levels

The positive ionization probability £ " of atomic level and final

+
probability P () are drawn as function to scattering time and the inverse
velocity . We note that the effect of image states appear as an oscillations at high

+
velocities in Pr(=) curve . The amplitude of this oscillations differ for
different alkali atom state , where it increase as the energy of the atomic level
increasing . Also , we note that the effect of image state by using the first method
(second quantization) in more than from using the second method Dirac
notations) because it is include the life times of image states .
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