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Effeds of symmetry on cireuiar and iinear magnetic diehroism
in angle-resolved photoemission speetra of Gd/Y(OOO1) and

Fe-Ni/Cu(OOl)

K W. ~ 3. G. TobingLawrence LiVCI’mOmNationai Laboratory,
Liverznom,CA 94551; F. O.Schumann,RF. Wii Department of Physics,

Pamsyivania StateUniversity,UniversityPm%PeIuMYhrda 16MU J. W. Gammon, D.
P. Pappas, De@mentofPhysio& vii ComrnonweaithUniversity,Richmm@

Viia ~2&J~B. Korlri@tL D. Deniinger, E. RotentxwA.Wanvickand N. V.
~ Berkdeylaboratory, Berkeky, Glifomia 94720

We have obsuved * and iinear magneticdichroismsin angIe-nxolved

~ion _ of ~o~~ fh grow on Y(OOO1)and 6-monolayeri+-
iWaiioy fiims grown onCU(OOI).Ihe 4 levelof Gd and the i%3p level of the i+-Ni

aiioy wem measured. A cliff-t geometrywas used for the magneticcircuhrdichroism

than was used to r==~ the Ina@ic linear dichrokrn. m g=-= - chosenso

ti&*of*__&MMmk@@4 to&@totis@of& -

-c - dicimiim for four-foldsymmtrk i%-NiiCu(OOl)but not for three-fold

-c Gd/Y(ml). “Expem@d msuits am presented.

Inthispaperweexamine theei%ct of symmary (exp=imentai geometryand

_ ~) 011IIWQdC band eimuiardichmism measumdin angle-maolvcd

photwmission. In paxticuiarwe chosesepamtegeometriesfor measuringmagneticcimdar
k“ and @ptic iinear dichroisrns. The geometrieswerechosen suchthatsampleswith four-

fbid symrr@y about the samplenormalmay havemagneticcircti and magneticiinear

dichroisms of the same shape. Butsamples with three-fold symmetryshould notexhibit

cimuiardmagnetic iineardichmisms of thesameshape. The Sarnplesstudiedarethree-

foid -C Gd fihnssow on Y(OOO1)and fro-fold -C %-NI dOy films

grown onCU(OO1).After presentingthe methodsof the experim% we brieflyreview
parts of a model of magnetic dichroismdevelopedby Venus andcoworkers (Refs.1 and 2)

and our spckdimtion and extensionof i~ particularlyfor FeNiiCU(OOl).(Ref.3 and 4).

We then show the resuits of our rneasumrnents.

AUof the photoemissionspectrawere recordedat the SpectmrnicmscopyFacility

(beambe 7) of the AdvancedLightSoum.eat LawrenceBerkeleyLaboratoryusing

unduiator radiation and a spherical-gratingmonochro~tor (Ref.5). Both circularly-and

iinearly-polarizedlight were used. Circularlypolarizedlight was generatedwitha

muitiiayer acting as a phase-retarder,approximatinga qutier-wave plate (Ref.6 and 7).
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Venusand co-wodwIs (Ref. 1and2) have developeda model of magnetic

dicbroismparticularly usefulfbreoqaring “~-timmwsnn?dwith
diffbmnt “~ geometriesor withditfkmntlight pohrizati~ or both. We have

refinedand extendedthismodelfmin-pkme_etization (~*~) ~ now emission,

Pl)——=d-a as” in Refs. 3 and 4. For CAspmetxy (i.eq N_OOl)) a

Cimllar DCM=2~’ cos Ohnag {<hdzbddyi hb} (Eq.1)

Linear DL” =[l+PJcosfj Real {<Mlz\ kxkl yl hb} @q.2)

observed.
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13g. 1 Magnetic dichroii P of the @ 4~level in Gd grown on Y(OOO1):(a)
magneticCircuk dichroisxIu(b)magneticline=dkh’oti Au spectra
taken atho=95eV.

MLD &fenmoe spectra are shownin Fig. 4. Clearly, these am very stronglysimk, if not

quite idcmtical.
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Fig. 3 Magnetic dichroismspectra of the Fe 3p level in Fe-Ni grownon CU(OO1).
Inelasticbackgroundswere subtractedfrom each qxctmm. Thenthe areas
under the Fe 3p ievelswere normaked to a common value.

Fig. 4 Magneticcirculardichroism(solidline) and magneticlineardichrokm
(dashed line) of Fe-Nl on CU(OO1)shown on a common scale.
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