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Report: [Thislis@nlinterimreportonthefi rstyear (6f [dperati onof (@I ongT ermProjectWhichiWaslawarded
from(thel$semesters2000-11 [{o2002-1.[T hel2wardldomprised21[shiftséach[$emester, [@ndtheirstiwolsuch
awardsiwerelih[February@nd(A pril [2001.[Theldverall [0bj ectivelof thelproj ectlisibpushfiorwardthelli mitslof
thel@pplicationlaf [dur N1 X SWfechni quelat 1D 32, [eéx pl oi tingtheldombi nati on[of [hi gh[fl ux[@nd(rel ativel ythigh
spectral [resol ution[tol study[systemswithCintrinsicall yCweak [IX -ray[CabsorptionCand/orCrel ativel y[lsmal |
photoel ectron(i ndi nglenergy[¢hemi cal [shifts,[&l | owingluisioldetermi ne, vith[¢hemi cal - statelSpecificity, [the
structurelof [SurfaceladsorptionlSystems(of [ihnatelchemi cal lihterest.

In[order [folachievelthi siivelliaveldoncentratedonlthelSystemsNi(111)/CO,Ni(111)/NOlandfhesefivo
systemsiwith[¢oadsorbed@tomicloxygen. T herelis[A substanti al [body[of iteraturelbased dnlother [inethods
andsomel_tontroversy[toncerninglLkey[details;[TorCexample, [tan[ICOLbccupyBites bther[than[the[iwo
inequival entlhollowISites]11] [at[el evated({e.g.room) femperaturel]2] 2D oesiOldoadsorpti onldi spl acelCOfrom
hollow[fol&toplsites]3,[4] ?CArelsimilar[&ffectsiseenFor(NOL]5] ?LC,[N[and[O&A | (haveVeryWweak (X -ray
absorptionldross-sections, [éven(at[thelow[{=3keV ) [photonlénergieslof IN| X SW, [$oltheseléxperimental [are
onlylorth[donsideringonl@beamlinelikelD32.



Thefvolrunsiof [2001[providedwith@Substantial body(of [data; [datalanal ysi sthas(just heen[Gompl eted.
Weliind(cl ear(évidencelfior imixedhol low(siteladsorptionOn[COBN[dleanNi(111), [ficclhol | ow(siteladsorption
forlpurel@lonVi(111),[And[dl ear[évidenceldf [@anlatop[COSpeci eslihthelpresencelof [doadsorbed[O.[Chemical -
statelSpecificlOAsNIX SW@llowtheselstatesibbeldi stingui shed, @ thoughlthelCAsdhemi cal [Shiftsfor fhese
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speci eslarelfoolsmal | (folresol veldl earl ylin[EheN I X SW.
Intheldaselof NO[the AsINI X SWIdl earl yresol vesithe
presence, [andlocal [geometry[of,[¢oadsorbedlintact[and
dissociated[INO. [IWelJal so, [ lhowever,CseelIsignificant
incidentCbeamCeffects; CinotConlyCldoCwelJseelbeam-
induced(erackinglof [adsorbedINOANALCO, (but[dl sol&
morelsurprising(site-dependentdesorptionof ([CO, [Wwith
thelatopspeciesitlearlyThavingla substantiallyhigher
desorption[tross-sectionihan(ihelhollow[$pecies.[ The
figurelshowsIN[1s[$pectralafter NOldosi nglonNi(111)
andUafter(d ncreasi ngtimesClin[Cthebeam: [thelower
binding] energy [ state[1is[] atomicll N[ arisingl] from
dissociation[WhichlisCtlearlyCenhanced[by[thebeam.
Theselbeam(éffectsldolhavelsomelintrinsi clinterest, but
presentsomellimitConCour Cability (ol studytomplex
surfacel¢hemistry.[INeverthel ess,[by[$tudyinglthelfime-

dependencelof [theldatalSetslitlislpossi bl elfblestabli shithelstartingstructuresiquitelrieliably.
Overal[ouresultsfrom(ihi sii rstlyear [demonstrateldl earl ythatmot[onl y NI X SW, but[évenchemical -
shiftMN X SW, [danbelperformediising[C, N [And[DAsiphotoemissi on(si gnal sifor [adsor bedimol ecul esionID 32,
openingluip@fiar (Wi der [fangelof [$urfacelchemi cal lissuesliioladdressihanlihosel festrictedfolheavier[atoms.
Neverthel ess, [thelresul tsial sothi ghlightthelneed(for [doncernlover [theleff ectsof [thelihci dentheam, [@ven(for[a

poorly-focussediBeamline.
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