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I1. Abstract
Adsorption of akali atom on silicon surface can be applied to microelectronic
and catalytical industries. Most studies in this area focus on the akali
atom/Si(001)-2x1 surface. Work on the akaline earth atom is rare. Work on the alkali
or alkaline earth clusters, to our knowledge, has not been seen. This NSC project
focus on the Si(111) surface. We have used some small Si-H clusters to represent the
unit cells of a unreconstructed ideal Si(111) surface. Adsoprtion of some Be and Mg
clusters will be reported here. We used the hardwares and GAUSSIAN 03 package at
the NCHC for structure optimization on the B3LY P/6-31G* level. For adsorptions on
the Si-H cluster of one surface unit cell, peripheral S atoms are much more free to
make unreasonable moving, i.e. making a unreasonable surface reconstruction. This
problem can be gradually improved by increasing the number of unit cells.
Unfortunately, the computational loading also increases. Anyway, our current result
shows that upon adsorption, at least one of the metal-metal bond in M, or M3 is
shorten compared to that in an isolated molecule. When two akaline atoms bond,
their ons* filled. Thus, the bonding is actually very weak. When the metal molecule
comes onto S surface, part of the anti-bonding density flows into surface dangling
bonds and then strengthens the metal-metal bond. Mg clusters having their bond
distances shorten upon O, adsorbed at neighbor sitesis due to the same reason.
Key words: Clusters, Alkali Metals, Alkaline Earth Metals, Si(111), Ideal Surface.
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