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Disertacinio darbo metu doktorantas tirs nepusiausviryjy kruvininky dinamikos ypatybes III-
nitriduose, Ill-arseniduose, perovskituose ir kituose puslaidininkiuose bei jy dariniuose. Tam jis
pasitelks dinaminiy difrakciniy gardeliy ir fotoliuminescencijos metodikas. Siekiant atskleisti
dominuojancius nespindulinés rekombinacijos kanalus, skirtingomis metodikomis jvertinti
kriivininky dinamikos parametry rinkiniai bus vienalaikiai modeliuojami ABC modeliu. Tokia
metodologija, zymiai padidinanti modeliavimo parametry parinkimo patikimuma, jau pasiteisino
tiriant InGaN kvantinius darinius (Nomeika et al. Mat. Chem. C. 2022) ir leido nustatyti, jog
gaudykliy salygota OZe-Meitner rekombinacija smarkiai apriboja naSuma InGaN Sviestuky
dariniuose. Si metodologija disertacinio darbo metu bus plétojama toliau, optimizuojant
eksperimentines salygas bei papildomai modifikuojant ABC modelj, tokiu biidu ja padarant tikslesne
ir universalesne. Tai leis pagilinti Zinias apie nespindulinius procesus tiek nitridiniuose, tiek ir kity
puslaidininkiy dariniuose. Tuo paciu tikimasi suzinoti daugiau apie dislokacijy, kuriy skaiciy galima
jvertinti i$ tokiy mikroskopijos metodiky kaip katodoliuminescencija, jtaka Siems procesams.

Experimental study and modeling of non-radiative charge carrier recombination in
semiconductors

During the dissertation work, the student will study the dynamics of non-equilibrium charge
carriers in Ill-nitrides, Il1-arsenides, perovskites and other semiconductors and their structures. This
will be carried out by using the light-induced transient gratings and photoluminescence techniques.
In order to reveal the dominant non-radiative recombination channels, sets of carrier dynamics
parameters obtained by different techniques will be simultaneously modelled using the ABC model.
Such a methodology significantly enhances the reliability of modeling parameter selection and has
already proven itself in the study of InGaN quantum well structures (Nomeika et al. Mat. Chem. C.
2022) by revealing that trap-assisted Auger-Meitner recombination significantly limits the
performance in InGaN LED devices. This methodology will be developed during the dissertation
work by further optimizing the experimental conditions and additionally modifying the ABC model,
thus making it more accurate and universal. This will allow expanding the knowledge of non-radiative
processes in both nitride and other semiconductor materials. At the same time, gaining a deeper
understanding of how dislocations — whose numbers can be estimated using microscopy techniques
like cathodoluminescence — affect these processes is anticipated.



