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First-principles calculation of Be 0001 thin films quantum size
effect and adsorption of atomic hydrogen ™

Song Hong-Zhou Zhang Ping'  Zhao Xian-Geng
Institute of Applied Physics and Computational Mathematics ~ Betjing 100088  China
Received 26 March 2006 revised manuscript received 15 May 2006

Abstract
We have carried out first-principles calculations of Be 0001 thin films to study the oscillatory quantum size effects
exhibited in the surface energy work function and binding energy of the atomic hydrogen monolayer adsorption. The prominent
enhancement of the surface density of states at the Fermi level makes Be 0001 thin films more metallic compared to the
crystalline Be. As a result the calculated energetics of Be films and the properties of atomic H adsorption onto Be 0001 surface
are featured by a quantum oscillatory behavior. Furthermore The prominent change in the Be 0001 surface electronic structure

by the atomic hydrogen adsorption has also been shown.
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