Lazertehnologijas pielietojums GeSn epitaksialajos slanos
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Lazera starojuma mijiedarbiba ar materiala virsmas slani klast arvien sarezgitaka un interesantaka, kad
lazera intensitate tuvojas ablacijas slieksnim. ST mijiedarbiba var izraisit dazadas atomu parkarto3anas,
virsmas parkristalizaciju, nanostruktiiru vai mikrostruktiru veidoSanos un pat punktveida defektu
veidoSanos vai rekombinaciju. Turklat atkariba no vides apstakliem un lazera parametriem materials var
oksidéties nanoméroga. Saja téma sniegts iss parskats par lazera metodém materialu Tpasibu
modific€Sanai, Tpasu uzmanibu pieversot pusvaditaju materialam, tddam ka GeSn. Binarajiem GeSn
sakaus€jumiem ir ieveérojams potencials videja infrasarkana spektra Si fotonikai, un tie ir loti piemeéroti
ar1 uz lazeru balstitiem p&tjjumiem. Izmantojot dazada veida lazerus (tostarp nanosekunzu, pikosekunzu
un femtosekunzu), més optimiz€jam GeSn epitaksijas slana parametrus, lai uzlabotu ta piemérotibu
fotodetektoru lietojumiem. Spektrala jutiba infrasarkanaja apgabala tika palielinata vairak neka par
kartu, kas tiek skaidrots ar 1azera izraisitu Sn atomu pardali GeSn epitaksialajos slanos.
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The interaction of laser radiation with the surface layer of a material becomes increasingly complex and
intriguing as the laser intensity approaches the ablation threshold. This interaction can lead to various
atomic rearrangements, recrystallisation of the surface, formation of nanostructures or microstructures
and even generation or recombination of point defects. In addition, depending on the environmental
conditions and laser parameters, the material can undergo oxidation at the nanoscale. This topic provides
a brief overview of laser-based methods for modifying material properties, with a particular focus on
semiconductor materials such as GeSn. Binary GeSn alloys offer significant potential for mid-infrared
Si photonics and are also highly suitable for laser-based studies. By using different types of lasers
(including nanosecond, picosecond, and femtosecond), we optimized the parameters of the GeSn
epitaxial layer to enhance its suitability for photodetector applications. The spectral sensitivity in the
infrared region was enhanced by more than an order of magnitude, which is attributed to the laser-
induced redistribution of Sn atoms within the epitaxial layers of GeSn.
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