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Atomsfrom anatomicbeamwhenthey interactwith afar-off-resonantaserstanding-vave (SW), experiencea spatiallyvaryingoptical
potentialwith a period of that of the SW. Dependingon whetherthe laserfrequeng is tunedabore or belowv an atomicresonance,
the potentialminima are either locatedin the nodesor anti-nodesof the light intensity respectiely. As the atomspassthrougha
potentialminimum in the SW, they experiencea focusingactionsimilar to whatlight experiencesn alens. A laserSW cantherefore
be usedto focusan atomicbeaminto an array of lines or dots. A substratecanthenbe placedinto the modulatedatomic beamand
nanostructuresanbegrown. In this contrilbution we demonstratéwo exciting applicationsof lasermanipulatechanofbricationwith a
chromiumatomicbeam:i) Fabricationof a Moiré patternby beatingof periodicnanostructuredepositedat two atomicresonanceand
i) Fabricationof a quasi-periodicstructureby creatinga quasi-periodidaserinterferencepattern.i) A lasercollimatedchromiumbeam
is depositedbntoa substratehrougha laser(SW) tunedabove the atomicresonancat eitherof thetwo 52Cr transitions’ Ss — " P at
427.600 nmor ’S; — 7 P at425.553 nm. In boththesecaseghe resultingpatternon the surfaceconsistsof nanolineswith a period
of thatof the SW. We extendthe rangeof periodsaccessibleéo laserfocusedatomicdepositionby superimposinghe structureggrown
at boththeseresonancesThe resultingbeatingpatternexhibits a period of 44.46 + 0.04 um asdeterminedwith a polarizingoptical
microscope. This structureprovidesa link betweennanoscopiand macroscopiavorlds and could potentially becomea calibration
standardn lengthmetrology ii) A lasercollimatedchromiumatomicbeamis depositedonto a substratehrougha laser SW tuned
200 MHz above the 2Cr transition” Ss — 7 P7. In contrastto previous studieswherestrictly periodicstructuresveregrown, in this
casethe SW is createdusingfive laserbeamscrossingat mutualanglesof 72 degrees. The resultinglight intensity patternaswell as
the optical potentialare quasi-periodic We investigatedthe grovn samplesy meansof atomicforce microscopy. This studyrevealed
aquasi-periodichromiumstructureexhibiting a 10-fold symmetry Extremecoherencef the laserfocusednanofbricationtechnique
combinedwith the factthatthis methodcanbe integratedwith molecularbeamepitaxy offers exciting opportunitiesfor fabricationof
photonicquasicrystals.



