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Si doktorantiiros tema skirta fundamentiniy procesy, lemianéiy moderniy organiniy medziagy misiniy
efektyvuma ir stabiluma saulés elementuose, tyrimui. Pastaraisiais metais organiniai saulés elementai
su nefulereniniais akceptoriais (NFA) pasieké rekordinj efektyvuma, taciau jy veikimga vis dar riboja
kriivininky rekombinacija bei salyginai Iéta ir daznai nesubalansuota kriivininky pernasa
aktyviuosiuose sluoksniuose. Pagrindinis sitilomo darbo tikslas — nustatyti, kaip donoro ir NFA
miSiniy morfologija, akceptoriy cheminé struktiira, energetiné netvarka ir tarpusavio sgveikos lemia
kriivininky pernaSos ir rekombinacijos dinamika. Tyrimai apims tiek eksperimentinius matavimus,
tiek modeliavimg, taikant baigtiniy skirtumy metoda. Mokslinis temos naujumas sietinas su
eksperimentiniais tyrimais naujose, dar mazai istirtose NFA medziagose ir jy miSiniuose, kuriuose
kriivininky dinamika ir jos priklausomybé nuo gamybos salygy néra iki galo suprasta.
Eksperimentiniai rezultatai bus interpretuojami taikant kinetinius modelius, leidziancius atskirai
jvertinti kriivininky pernasos (judrio) ir rekombinacijos procesy indélj j nuostolius. Darbo rezultatai
suteiks fundamentinj supratimg apie NFA struktiiros, donoro—akceptoriaus sgveikos ir morfologijos
poveikj kriivininky dinamikai bei padés formuluoti gaires efektyvesniy ir stabilesniy organiniy saulés
elementy medziagy projektavimui.

Charge carrier transport and recombination dynamics in donor — non-fullerene acceptor
blends for organic solar cells

This PhD project focuses on the investigation of fundamental processes governing the efficiency and
stability of modern organic material blends used in solar cells. Organic solar cells based on non-
fullerene acceptors (NFAS) have recently achieved record power conversion efficiencies; however,
their performance remains limited by charge carrier recombination and relatively slow, often
unbalanced charge transport in the active layers. The main objective of this work will be to determine
how the morphology of donor—-NFA blends, acceptor chemical structure, energetic disorder, and
intermolecular interactions affect charge carrier transport and recombination dynamics. The research
will combine experimental investigations with modelling based on the finite difference method. The
scientific novelty lies in experimental studies of new and still insufficiently explored NFA materials
and their blends, for which charge carrier dynamics and its dependence on fabrication conditions are
not yet fully understood. Experimental results will be interpreted using kinetic models to
quantitatively assess the contributions of transport limitations and recombination processes to charge
losses. The outcomes of this work will provide fundamental insight into charge carrier dynamics in
donor—NFA systems and support the design of more efficient and stable organic solar cell materials.



