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We presentthe resultsof a theoreticalstudy aimedto understandthe role of stepson the adsorptionand
dissociationof oxygenon Ag(001). We focuson energeticsandstructuresof molecularoxygenon Ag(001)and
of atomicand molecularoxygenon Ag(410). Our calculationsare basedon densityfunctional theory (DFT)
within thegeneralizedgradientapproximation.We usea plane-wavebasisandultrasoftpseudopotentials.

Atomic O adsorptionon Ag(001)hasbeenrecentlyinvestigated[1], but no DFT calculationexistsfor theO

moleculeon this surface. Our resultsshow that themoststableadsorptionsite is the four-fold hollow site,with
theO � O axisparallelto thesurface.This chemisorbedstatehasa chemisorptionenergy of about0.5 eV andis
characterizedby a substantialincreaseof theO � O bondlength(1.44Å) comparedto thegasphasevalue(1.24
Å) andno magneticmoment.We show that thesefeaturesaredueto thechargetransferfrom thesubstrateto the
oxygen��
 anti-bondingorbital.

In orderto understandof therole of stepswe considertheAg(410)surfacewhich consistsof three-atom-row
wide (100) terracesand(110) steps. Our resultsfor the atomicO adsorptionon this surfaceshow that at low
coverage[(2 � 1) geometry]the hollow siteson the terracesarethe moststablechemisorptionsites. At higher
coverage[(1 � 1) geometry]oxygenatomsdecoratethe upperside of the (110) steps. We discussa possible
explanationof theseresults.
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