Oxygenadsorption on flat and steppedAg surfaces
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We presentthe resultsof a theoreticalstudy aimedto understandhe role of stepson the adsorptionand
dissociatiorof oxygenon Ag(001). We focuson enegeticsandstructureof molecularoxygenon Ag(001) and
of atomicand molecularoxygenon Ag(410). Our calculationsare basedon densityfunctional theory (DFT)
within the generalizedjradientapproximation We usea plane-vave basisandultrasoftpseudopotentials.

Atomic O adsorptioron Ag(001) hasbeenrecentlyinvestigated1], but no DFT calculationexistsfor the O,
moleculeon this surface. Our resultsshowv thatthe moststableadsorptionsite is the four-fold hollow site, with
the O—O axisparallelto the surface. This chemisorbedtatehasa chemisorptiorenegy of about0.5 eV andis
characterizedy a substantialncreaseof the O—O bondlength(1.44A) comparedo the gasphasevalue(1.24
A) andno magneticnoment.We shaw thatthesefeaturesaredueto the chagetransferfrom the substrateo the
oxygens* anti-bondingorbital.

In orderto understanaf therole of stepswe considerthe Ag(410) surfacewhich consistsf three-atom-rav
wide (100) terracesand (110) steps. Our resultsfor the atomic O adsorptionon this surfaceshaw that at low
coverage[(2x 1) geometry]the hollow siteson the terracesare the most stablechemisorptiorsites. At higher
coverage[(1x1) geometry]oxygenatomsdecoratethe upperside of the (110) steps. We discussa possible
explanationof theseresults.

[1] G. Cipriani,D. Loffreda,A. Dal Corso,S. deGironcoliandS. Baroni, Surf. Sci501(2002)182.



