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Mindaugas Fukosantino ir kity | Study of Fucoxanthin and Fukosantinas ir kiti karotinoidai yra svarbios Fucoxanthin and related carotenoids are important
Macernis karotinoidy Other Carotenoids: bioaktyvios molekulés: farmacijoje jos naudojamos kaip | bioactive molecules: in pharmaceutical applications, they
struktiiros bei Structure and mazi kristaliniai junginiai ar kompleksuose su nesikliais, | are used as small crystalline compounds or in carrier-bound
fotofizikiniy savybiy | Photophysical Properties 0 gyvuosiuose organizmuose atlicka esminj vaidmenj complexes, while in living systems they play a critical role
tyrimas taikant via Quantum Chemistry | $viesos sugerties ir perdavimo procesuose. Nepaisant to, in light absorption and energy transfer. However, their
kvantinés chemijos ir | and Molecular Dynamics | jy fotofizikinés savybés, ypac susijusios su fotosintezés | photophysical properties—especially within photosynthetic
molekulinés kompleksuose vykstancia dinamika, tebéra complexes—remain insufficiently explored. This project
dinamikos metodus nepakankamai istirtos. Siame darbe bus nagrinéjami will investigate structure—function relationships using
struktiiros ir funkcijos rysiai taikant kvantinés chemijos quantum chemistry methods (ADC, DFT, TD-DFT) and
(ADC, DFT, TD-DFT) ir molekulinés dinamikos molecular dynamics. The analysis will focus on absorption
metodus. Analizuojami bus sugerties ir Ramano and Raman spectra with emphasis on excited-state
spektrai, ypatinga démesj skiriant suzadinty biiseny behaviour. Software: Gaussian, Q-Chem, and AMBER.
elgsenai. Naudojami skai¢iavimy paketai: Gaussian, Q-
Chem, AMBER.
Mindaugas DNR kirpimo DFT and QM/MM Study | Benl baltymas atpazjsta specifines DNR sekas ir atliecka | The Benl protein recognizes specific DNA sequences and
Macernis mechanizmo tyrimas of DNA Cleavage ju kirpima, taciau $io proceso molekulinis mechanizmas | cleaves them, but the precise molecular mechanism of this
taikant tankio Mechanism by tebéra nepakankamai istirtas. Sio darbo tikslas — taikant process remains unclear. This project aims to investigate

funkcionaly teorija ir
QM/MM metodus su
superkompiuteriu

Restriction Endonuclease
Using a Supercomputer

QM/MM metodus ir tankio funkcionaly teorija (DFT),
i8tirti, kaip ir kurios DNR struktiirinés dalys sgveikauja
su Benl aktyviuoju centru. Modeliavimas leis patikslinti

aktyviyjy centry atomines pozicijas ir jvertinti
susidarancius rysius. Tyrimas apims ~2000 atomy
sistemy paruoSima AMBER paketui bei DFT
skaiciavimus su Gaussian 16. Skai¢iavimai bus vykdomi
Vilniaus universiteto superkompiuteryje ,,VU HPC

Saulétekis“, naudojant SLURM ir Webmo sistemas [1].

[1] Macernis M. et al. Still Unsolved High-Performance
Computing Challenges for up to Pre-Petascale
Homogeneous Supercomputers, arXiv:2210.00934,
2022.

which DNA structural regions interact with Benl's active
site using QM/MM techniques and density functional
theory (DFT). The modelling will refine atomic positions
in the active site and reveal key interaction patterns. The
system (~2000 atoms) will be prepared for the AMBER
package, and DFT calculations will be performed using
Gaussian 16. All simulations will be executed on the "VU
HPC Saulétekis" supercomputer using SLURM and
Webmo [1].
[1] Macernis M. et al. Still Unsolved High-Performance
Computing Challenges for up to Pre-Petascale
Homogeneous Supercomputers, arXiv:2210.00934, 2022.




Stilbene and its derivatives exhibit unique optical,

Mindaugas
Macernis

Stilbeno ir jo dariniy

kompleksy sgveiky

tyrimas taikant
molekulinés

dinamikos metodus

Investigation of Stilbene

and Its Derivative
Complexes Using
Molecular Dynamics
Methods

Stilbenas ir jo dariniai pasizymi unikaliomis optinémis,
fluorescencinémis bei biologinémis savybémis, todél
yra placiai tiriami medZziagy moksle, vaisty kiirime ir
jutikliy technologijose. Siame projekte bus
modeliuojami galimi stilbeno ir jo dariniy kompleksai
su kitomis molekulémis, siekiant jvertinti jy tarpusavio
saveikas, kompleksy struktiirinj stabilumag bei
fizikochemines savybes. Tyrimui bus taikomi
molekulinés dinamikos metodai naudojant Gaussian ir
GROMACS programas.

fluorescent, and biological properties, making them highly
relevant in materials science, drug design, and sensor
technologies. This project will model potential complexes
of stilbene and its derivatives with other molecules to
evaluate interaction mechanisms, structural stability, and
physicochemical characteristics. Molecular dynamics
methods will be applied using Gaussian and GROMACS
software.

Urea-biuret aqueous mixtures form complex hydrogen-

Mindaugas
Macernis

Vandeniniy
karbamido-biureto
tirpaly struktiiros ir

spektroskopiniy

savybiy tyrimas

taikant kvanting
chemija ir molekuling
dinamika

Investigation of Aqueous

Chemistry and Molecular

Structural and
Spectroscopic

Urea—Biuret Solutions
Using Quantum

Dynamics

Karbamido ir biureto misiniai vandenyje formuoja
sudétingas vandeniliniy rySiy struktiiras, kuriy pobtdis
priklauso nuo tirpalo sudéties ir temperatiiros. Dél to
sugerties spektrai nukrypsta nuo Lamberto désnio, o
iprasti daugiamatés kalibracijos metodai (MLR, PCR,
PLS, MCR) tampa netiksliis. Sio darbo tikslas — taikant
kvantinés chemijos (DFT) ir molekulinés dinamikos
metodus (Amber), itirti $iy tirpaly struktiirinius
poky¢ius ir jy poveikj virpesiniams spektrams.

bonded networks that vary with solution composition and
temperature. These variations lead to deviations from the
Lambert—Beer law, making conventional multivariate
calibration methods (MLR, PCR, PLS, MCR) unreliable.
This project aims to study the structural changes and
hydrogen bonding effects in such systems using quantum
chemistry (DFT) and molecular dynamics (Amber). The
goal is to understand their influence on vibrational spectra.

Lycopene is a lipophilic carotenoid with an extended

Mindaugas
Macernis

Beta-ciklodekstrino ir
likopeno karotinoido
kompleksy
modeliavimas
naudojant molekuliy
dinamikos ir tankio
funkcionalo teorijos
metodus

Modeling of Beta-
Cyclodextrin and
Lycopene Complexes
Using Molecular
Dynamics and Density
Functional Theory
Methods

Likopenas — tai lipofilinis karotinoidas, turintis
sudétingg konjuguotg sistema, o beta-ciklodekstrinas —
hidrofilinis oligosacharidas, galintis formuoti
jtraukiamuosius kompleksus su hidrofobiniais
junginiais. Toks kompleksavimas svarbus farmacijoje,
nes gali pagerinti likopeno tirpumg ir stabilumg. Sio
darbo tikslas — istirti beta-ciklodekstrino ir likopeno
saveika, taikant molekulinés dinamikos (MD)
modeliavima bei tankio funkcionalo teorija (DFT). Bus
nagriné¢jama kompleksy stabilumo, vandeniliniy rysiy ir
van der Waals saveiky reik§mé. Skaiciavimai bus
atlickami naudojant AMBER ir Gaussian programas,
siekiant nustatyti optimalig kompleksavimo geometrija

bei galimg poveikj likopeno spektroskopinéms
savybéms.

conjugated system, while beta-cyclodextrin is a hydrophilic
oligosaccharide capable of forming inclusion complexes
with hydrophobic molecules. Such interactions are of
pharmaceutical interest, as they can improve lycopene’s
solubility and stability. This project aims to investigate the
molecular interaction between beta-cyclodextrin and
lycopene using molecular dynamics (MD) and density
functional theory (DFT). The study will analyse the role of
hydrogen bonding and van der Waals forces in complex
stability. Calculations will be performed using AMBER
and Gaussian to determine the optimal geometry and
potential effects on the spectroscopic properties of
lycopene.

Recently, there has been particular interest in mixtures of

Robertas
Maldzius

E Stilbeno ir
polimero miSiniy
dielektriniy savybiy
tyrimai dozuoto
jelektrinimo-
iSelektrinimo metodu

Studies of dielectric
properties of E-Stilbene
and polymer mixtures
using the dosed charge-
discharge method

Pastaruoju metu ypa¢ domimasi mazamolekuliniy

savybiy anomalijy. Dozuoto jelektrinimo metodika
jgalina tyrinéti bei identifikuoti krivininky dinamika,

medziagy ir vidutinio dydzio molekuliniy junginiy arba
polimery misSiniais, kuriuose galima pasiekti dielektriniy

low-molecular substances and medium-sized molecular

compounds or polymers, in which anomalies in dielectric
properties can be achieved. The dosed charging

methodology enables the study and identification of the

iSmatuoti visa eile dielektriniy parametry: ribinj

dynamics of charge carriers, the measurement of a whole




jelektréjimo potenciala, pavirSinio krivio injekcijos
sroves, efekting dielektring skvarba bei dielektrinj storj
ir kt. Darbo metu matuojame naujai pagaminty misiniy
sluoksniy voltkulonines bei voltfaradines
charakteristikas, analizuojame kreives ir rezultatus
siejame su medZziagos molekuliy struktiira bei gamybos
proceso ypatumais.

range of dielectric parameters: the limiting charging
potential, surface charge injection currents, the effective
dielectric permeability and dielectric thickness, etc. During
the work, we measure the voltcoulombic and voltfaradic
characteristics of newly produced mixture layers, analyze
the curves, and relate the results to the molecular structure
of the material and the characteristics of the production
process.

7. Robertas Naujai sintetinamy Studies on the Fotovoltinio prietaiso veikimas esmingai priklauso nuo The operation of a photovoltaic device depends
Maldzius organiniy medziagy photogeneration jo gebg¢jimo efektyviai generuoti elektros kriivio fundamentally on its ability to efficiently generate electric
fotovoltaikai efficiency and spectral neséjus. Darbo metu matuojame kravininky charge carriers. During the work, we measure the
fotogeneracijos photosensitivity of newly fotogeneracijos kvantinio naSumo koeficientg ir photogeneration quantum efficiency coefficient and
nasumo ir spektrinio synthesized organic fotojautry, kai tiriamajj sluoksnj apSvieciame photosensitivity of charge carriers when we illuminate the
fotojautrio tyrimai materials for monochromatine $viesa i$ plataus spektro: nuo test layer with monochromatic light from a wide spectrum:
photovoltaics ultravioletings iki infraraudonos $viesos. Chemiky from ultraviolet to infrared light. In the newly synthesized
grupés naujai susintetintose medziagose ieSkome rysio materials by the group of chemists, we are looking for a
tarp gamybos proceso ypatumy bei minéty spekt—riniy connection between the peculiarities of the production
charakteristiky. process and the mentioned spectral characteristics.
8. Robertas Elektrinio i§lydzio Effect of electrical Pasaulyje kuriamos technologijos, kuriose popieriaus Technologies are being developed worldwide that do not
Maldzius ore poveikis vandens | discharge in air on water pakuotéje nenaudojamas plastikas, o danga turi use plastic in paper packaging, and the coating must protect
gary difuzijai vapor diffusion in apsaugoti nuo drégmeés poveikio. Vandens gary difuzijos | against moisture. The method for determining water vapor
mikroceliuliozés microcellulose coatings nustatymo metodas, pagristas pavirSinio elektrinio diffusion, based on measuring the kinetics of surface
dangose laidumo kinetikos matavimu, jgalina popieriaus electrical conductivity, enables rapid determination of the
pakuotés technologinio gamybos proceso metu sparciai suitability, quality and other parameters of the coating
nustatyti dangos tinkamuma, kokybe ir kitus during the technological production process of paper
parametrus. Darbe bus tyrinéjama elektrinio iSlydzio ore | packaging. The work will investigate the influence of the
jony poveikio jtaka tokiy dangy atsparumui vandens effect of ions in the air from an electric discharge on the
gary pralaidumui. resistance of such coatings to water vapor permeability.
9. Vygintas Kriivio pernasos Investigation of charge I8mokti daryti XTOF (kserografinio 1ékio trukmés) Learn to make XTOF samples from the specified new
Jankauskas tyrimas naujose transport in novel organic | bandinius i§ nurodyty naujy organiniy medziagy, atlikti organic materials, perform XTOF studies, and investigate
organinése elektrony electron transport XTOF tyrimus, istirti krlivio pernasa tose medziagose. charge transfer in these materials.
pernasos medZiagose materials
10. Rokas Elektrai laidziy Investigation of the Pastaraisiais metais gyvybés ir fiziniy moksly In recent years, the life and physical sciences communities
Dobuzinskas sitlliniy bakterijy Physical Properties of bendruomenéje susidométa specifiniu sitiliniy bakterijy have shown increasing interest in a specific type of
fizikiniy savybiy Electrically Conductive tipu, pasizyminciu pailga, iki centimetry ilgio filamentous bacteria characterized by an elongated,
tyrimas Filamentous Bacteria daugialaste struktiira, gebancia perduoti elektros srove multicellular structure that can reach up to centimeters in

isilgai gijos. Sios bakterijos oksiduoja sieros junginius ir
geba perduoti kriavj dideliais atstumais tarp skirtingy
terpiy, erdviskai atskiriant oksidacijos ir redukcijos
procesus. Sio darbo tikslas — istirti sidiliniy elektrai
laidziy bakterijy sudétj, jy fizikines savybes ir kriivio

length and is capable of conducting electric current along
the filament. These bacteria oxidize sulfur compounds and
are able to transport charge over long distances between
different environmental zones, spatially separating
oxidation and reduction processes. The aim of this work is
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pernasos mechanizmus. Bus analizuojama, kaip gijiné
struktiira ir sudedamosios dalys lemia fizikines savybes
bei jy priklausomybes nuo aplinkos salygy.

to investigate the composition of electrically conductive
filamentous bacteria, as well as their physical properties
and charge transport mechanisms. The analysis will focus
on how the filamentous structure and its components
determine physical properties and how these properties
depend on environmental conditions.

I1.

Rokas
Dobuzinskas

Inovatyviy medziagy
taikymas véziniy
radiaciniy terapijy
sugertosios dozés
stebéjimams

Application of Inovative

Materials for Monitoring

Absorbed Dose in Cancer
Radiation Therapies

Organinés funkcinés medziagos yra placiai taikomos,
automobiliy pramonéje, elektrografijoje ir elektronikoje,
ju pagrindu veikia ir buitiniai prietaisai, pavyzdziui
OLED vaizduokliai. Sios medziagos maZai paplitusios
medicinos priemonése, ypatingai elektroniniy elementy
sistemose bei jvairiuose diagnostikos prietaisuose. Si
tema skirta organiniy funkciniy medziagy taikymui
radiacinés terapijos metu. Darbo metu bus galimybé
tyrinéti naujai patentuotas partneriy medziagas ir
iSbandyti jvairias priemones jonizuojancios
spinduliuotés detektavimui. Tyrimo tikslas — sukurti ar
iStirti medziagas, kurios galéty biiti naudojamos
vienalaikiai ir tiesiogiai jvertinti sugertaja dozg,
leidziantys tiksliai stebéti pacienty gydymo eiga. Tokie
sprendimai palengving darba terapijos specialistams ir
pagerina pacienty sauga.

Organic functional materials are widely used in various
fields, including the automotive industry,
electrophotography, and electronics. They are also the basis
for household devices such as OLED displays. However,
these materials are still relatively rarely applied in medical
devices, especially in electronic systems and various
diagnostic instruments. This work focuses on the
application of organic functional materials in radiation
therapy. During the study, there will be an opportunity to
investigate newly patented materials developed by partners
and to test various methods for detecting ionizing radiation.
The aim of the research is to develop or investigate
materials that could be used to simultaneously and directly
measure the absorbed dose, enabling precise monitoring of
the patient’s treatment process in real time. Such solutions
would facilitate the work of therapy specialists and
significantly improve patient safety.

12.

Rokas
Dobuzinskas

Funkciniy sluoksniy
auginimas
vakuumingéje terpéje
ir jy kristaliniy
savybiy tyrimas

Growth of Functional
Layers in a Under
Vacuum Conditions and
Investigation of Their
Crystalline Properties

Vakuuminio nusodinimo metodai yra placiai naudojami
plony sluoksniy gamybai. Siais metodais galime
pagaminti auk$to grynumo ir kontroliuojamos struktiiros
darinius. Proceso metu reagentai dujinéje fazéje
reaguoja ir nuséda ant pasirinkto pagrindo, pavyzdziui,
kvarcinio stiklo ar monokristalinio silicio. Plony
sluoksniy savybés priklauso nuo temperatiros, slégio,
reagenty sudéties, o formuojamus darinius siekiama
pagaminti aukstos kristalinés kokybés. Kristaliniy
savybiy tyrimui dazniausiai naudojami rentgeno
difrakcija (XRD) ir mikroskopija. Sie tiriamieji metodai
padeda optimizuoti gamybos principg siekiant gauti
pageidaujamas dangy savybes aukstyjy technologijy
vystymo sektoriuose.

Vacuum deposition methods are widely used for the
fabrication of thin films. These methods allow the
production of compounds with high purity and controlled
structure. During the process, reagents in the gas phase
react and deposit onto a chosen substrate, such as quartz
glass or single-crystal silicon. The properties of thin films
depend on temperature, pressure, and reagent composition,
while the formed structures are aimed to achieve high
crystalline quality. X-ray diffraction (XRD) and
microscopy are most commonly used to study crystalline
properties. These research methods help optimize the
manufacturing process in order to obtain coatings with
desired properties for advanced technology sectors.

13.

Rokas
Dobuzinskas

Stilbeno ir jam
giminingy dariniy
fizikiniy savybiy

Investigation of the
Physical Properties of
Stilbene and Related

Stilbenas ir jo dariniai pasiZymi jdomiomis optinémis
bei elektroninémis savybémis, todél yra placiai tiriami
organinéje elektronikoje ir fotonikoje. Siuo metu
susitelkus Sias medziagas tyrinéja mokslinés grupés i§

Stilbene and its derivatives exhibit interesting optical and
electronic properties, making them widely studied in
organic electronics and photonics. Currently, research

groups from the Institute of Chemical Physics are actively
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tyrimas mi$iniuose su
polimerais

Compounds in Mixtures
with Polymers

Cheminés fizikos instituto. Medziagos jdomios tuo, kad
susidarydamos | stabilius kristalinius darinius Simtus
karty padidina dielektring skvarba, o tai sukuria didelj
taikymy spektra organinéje elektronikoje. Sio darbo
tikslas — i$tirti stilbeno ir jam giminingy medziagy
kristalines savybes, kai jos yra jmaiSytos i jvairias
polimerines matricas. Bus analizuojama, kaip
polimeriné aplinka veikia kristalizacijos procesus,
medziagy morfologija ir galimas taikymo sritis,
pavyzdziui, Sviesg skleidzianciuose jtaisuose ar
jutikliuose.

investigating these materials. These materials are of
particular interest because, when forming stable crystalline
structures, they can increase dielectric permittivity by
several orders of magnitude, which opens up a wide range
of applications in organic electronics. The aim of this work
is to investigate the crystalline properties of stilbene and
related materials when they are incorporated into various
polymer matrices. The study will analyze how the polymer
environment affects crystallization processes, material
morphology, and potential application areas, such as light-
emitting devices or sensors.

14.

Rokas
Dobuzinskas

Plony organiniy
elektrody gamyba ir
jy taikymas
biologiniy objekty
impedanso
spektrometrijoje

Fabrication of Thin
Organic Electrodes and
Their Application in
Impedance Spectrometry
of Biological Objects

Organiniai biojutikliai yra naujos kartos jutikliai, kuriy
gamyboje tradicinés neorganinés medziagos kei¢iamos
organinémis. Sios medziagos pasizymi unikaliomis
elektroninémis savybémis, o jas taikant yra galimybé
sukurti lankstesnius, pigesnius ir jautresnius prietaisus,
kurie gali bti pritaikyti jvairioms biomedicinos ir
aplinkosaugos sritims. Pagrindinis stebéjimo metodas —
impedanso spektrometrija, leidzianti vienalaikiai stebéti
elektrocheminius procesus skystoje biologiniy objekty
fazéje. Sio darbo tikslas — suformuoti lanks¢ias
plonasluoksnes struktiiras, skirtas mikroorganizmy
stebéjimuli, istirti jy veikimg ir elektrines savybes.

Organic biosensors are a new generation of sensors in
which traditional inorganic materials are replaced with
organic ones. These materials exhibit unique electronic
properties, and their application enables the development
of more flexible, cost-effective, and sensitive devices that
can be adapted to various fields of biomedicine and
environmental monitoring. The primary measurement
technique is impedance spectroscopy, which allows
simultaneous monitoring of electrochemical processes in
the liquid phase of biological systems. The aim of this
work is to develop flexible thin-film structures for
monitoring microorganisms, as well as to investigate their
performance and electrical properties.

15.

Gytis
Sliauzys

Kriivio parnaSos

savybiy tyrimas

TiO2/P3HT/Au
bandiniuose

Investigation of charge
transport properties in
TiO2/P3HT/Au samples

Tyrimo tikslas istirti pusiausvyriniy ir foto generuoty
krvininky generacijos ir pernasos savybes Ti02/P3HT
struktiirose.

The aim of the study is to investigate the generation and
transport properties of equilibrium and photogenerated
charge carriers in TiO2/P3HT structures.

16.

Kristijonas
Genevicius

Kriivininky pernasa
bei rekombinacija
tarinése
heterosandiirose su
nefulereniniais
akceptoriais

Charge carrier transport
and recombination in
bulk heterojunctions with
non-fullerene acceptors

Bus gaminami bandiniai, naudojant skirtingas donoro—
akceptoriaus sistemas, ir vertinama jy morfologijos bei
sudéties jtaka elektrinéms savybéms. Kriivininky
pernasos mechanizmai bei rekombinacija bus
analizuojami taikant CELIV, TOF ir kitus
charakterizavimo metodus. Gauti rezultatai leis jvertinti
judrj, kriivininky gyvavimo trukme ir dominuojancius
nuostoliy mechanizmus.

Samples will be fabricated using different donor—acceptor
systems, and the influence of their morphology and
composition on electrical properties will be evaluated.
Charge carrier transport mechanisms and recombination
processes will be analyzed using CELIV, TOF, and other
characterization techniques. The results obtained will allow
to evaluate mobility, the lifetime of carriers, and the
dominant loss mechanisms

17.

Kristijonas
Genevicius

Rekombinacijos
procesy bei
kriivininky
iStraukimo

modeliavimas

Modeling of
recombination processes
and charge carrier
extraction using the finite
element method

Bus modeliuojamas foto-CELIV (fotogeneruoty
kriivininky iStraukimas tiesiskai kylancia jtampa)
eksperimentas tiirinése heterosandiirose. Modeliavimas
leis iSanalizuoti kriivininky pasiskirstymo, gyvavimo
trukmeés bei rekombinacijos mechnizmo jtaka

The photo-CELIV (photogenerated charge extraction by
linearly increasing voltage) experiment in bulk
heterojunctions will be modeled. The modeling will enable
analysis of how charge carrier distribution, lifetime, and
recombination mechanism influence the kinetics of the




Organiniy ir

Formation of Organic and

baigtiniy element ekstracinés srovés kinetikai. Skai¢iavimai bus atlickami extraction current. The calculations will be implemented
metodu programavimo kalbas JULIA arba C++. using the Julia or C++ programming languages.
18. Stepas Hidrodinamikos Real-time visualization of | Mikroskopinés skys¢iy savybés lemia juose stebimus The microscopic properties of fluids give rise to the
Toliautas uzdaviniy nestabiliy unstable solutions in netiesinés dinamikos reiskinius, pvz., savitvarka ir nonlinear phenomena observed in them, such as self-
sprendiniy hydrodynamic chaotiskuma, kuriuos galima uZzrasyti per analizinius organization and chaos, which can be described through
vizualizavimas realiu simulations sprendinius, bet ne taip paprasta modeliuoti smulkiu analytical solutions but are not that straightforward to
laiku masteliu. Tyrimo metu dinamikos uzdaviniai bus model numerically, on an individual-particle scale. In this
bandomi spresti ,.realiu laiku®, t. y. 1 s sprendinio study, problems of fluid dynamics will be attempted to be
apskaiCiuojant / atvaizduojant per 1 s arba sparciau. solved in “real time,” i.e., calculating/rendering 1 second of
the time-dependent solution in 1 second of real time (or
faster).
19. Stepas Sviesai jautriy Modeling of excited-state Optiskai aktyviy molekuliy potencinés energijos Quantum-chemical and molecular-dynamics modeling of
Toliautas molekuliy pathways in photoactive pavirsiy ir spektriniy savybiy modeliavimas kvantinés the potential-energy surfaces and spectral properties of
suzadinimo vyksmy molecules chemijos ir molekuliy dinamikos metodais, naudojant optically active molecules, performed using Vilnius
modeliavimas Vilniaus universiteto superkompiuterius. Tyrimo tema University supercomputing facilities. Research topic is
tikslinama suderinus su studentu, nurodant konkrety updated after choosing a certain molecular compound
junginj.
20. | Romualdas

together with the student.

Jonas Cepas

neorganiniy kriivio

pernasos sluoksniy
formavimas bei
pritaikomumo
tyrimas saulés

elementy struktiiroms

Inorganic Charge
Transport Layers and
Study of Their Suitability
for Solar Cell Structures

Sio bakalauro praktikos darbo metu baty formuojami ir
tiriami organiniai bei neorganiniai kriivio pernasos
sluoksniai, skirti organiniy saulés elementy struktiiroms.
Darbe biity sieckiama jvertinti skirtingos prigimties
tarpsluoksniy optines, morfologines ir elektrines
savybes, jy tinkamumga kriivininky pernasai bei galima
itaka rekombinaciniams nuostoliams organinése
fotovoltinése struktiirose.

Tyrimy metu biity nagrinéjami sluoksniy formavimo i§
tirpaly metodai, vertinama jy pavirSiaus kokybé, optinis
pralaidumas, suderinamumas su aktyviaisiais
organiniais puslaidininkiniais sluoksniais ir jtaka
organiniy saulés elementy charakteristikoms. Tokie
tyrimai leisty palyginti skirtingy medziagy klasiy
privalumus ir ribojimus bei jvertinti jy pritaikomuma
organinéms saulés celéms.

During this bachelor’s internship project, organic and
inorganic charge transport layers intended for organic solar
cell structures would be formed and investigated. The aim

of the work would be to evaluate the optical,
morphological and electrical properties of charge transport
layers based on different material classes, as well as their
suitability for charge carrier transport and their possible
influence on recombination losses in organic photovoltaic
structures.

The study would focus on solution-based methods for
forming these layers, including the evaluation of their
surface quality, optical transmittance, compatibility with
active organic semiconductor layers, and influence on the
characteristics of organic solar cells. Such studies would
help compare the advantages and limitations of different
material classes and assess their potential use in organic

solar cells.
21. Stepas Masiny mokymo Using machine learning Tankio funkcionalo teorijos skai¢iavimai naudojant Density-functional theory computations using
Toliautas metody taikymas to augment quantum- superkompiuterius, duomeny analiz¢ ir rezultaty
molekuliy savybiy chemical molecular

tyrimams naudojant
kvantinés chemijos

modelius papildyti

modeling

panaudojimas masiny mokymo modeliams (jskaitant
generatyvinius dirbtinio intelekto modelius), siekiant
perkelti chemines jzvalgas j dirbtinio intelekto

algoritmus.

supercomputing facilities, data analysis and the application
of results to machine-learning models (including generative
Al models), with the aim of translating chemical insights
into algorithms of artificial intelligence.




The influence of

Kritiniy geometriskai sudétingy kvarciniy variklio daliy

The production of critical geometrically complex fused

dominuoja induktyvumo rités ir transformatoriai.
Alternatyvus sprendimas — perjungiamuyjy talpy
keitikliai. Nors jy valdymo topologija yra sudétingesné,
jie leidzia pasiekti zymiai didesnj galios tankj ir uzima
mazesnj tirj. Esant aukStam darbo dazniui ir nedidelei
galiai, maZos talpos kondensatorius galima integruoti

tiesiogiai j valdiklio mikroschemg. Sio darbo tikslas —

22. Liudas Elektrinio $iluminio
Tumonis raketinio variklio manufacturing gamyba taikant lazerinio pjovimo technologija lemia silica engine parts using laser cutting technology leads to
gamybos netikslumy inaccuracies in a gamybos netikslumus, dél ko atsiranda variklio darbiniy | manufacturing inaccuracies, which leads to dispersion of
jtaka jo parametry resistojet nozzle on the parametry, tokiy, kaip darbinés medziagos debito, engine operating parameters, such as working material
i$sibarstymui dispersion of its iSmetimo greicio ar varos jégos i$sibarstymai. flow rate, specific impulse or thrust force. The student will
parameters Studentui(-ei) reikés isbandyti kelis komplektus varikliy need to test several sets of engines and measure the
ir iSmatuoti svarbiausiy parametry i$sibarstyma. dispersion of the most important parameters.
23. Liudas Elektrinio $iluminio Feasability study of Medziagos kambario temperatiiroje turin¢ios didesnj Liquids that have a higher saturated vapor pressure than
Tumonis raketinio variklio application of different so¢iyjy gary slégj, nei vanduo turi potencialo biti water at room temperature have the potential to be used as
pritaikymo propellants for resistojet panaudotos kaip elektrinio Siluminio variklio darbiné resistojet thruster propellants. During the work, the student
skirtingoms thruster medziaga. Studentas(-¢) darbo metu iSmatuos variklio will measure the performance of the thruster when it is
darbinéms darbines savybes jam veikiant su tiriamosiomis operating with the test materials.
medziagoms tyrimas medziagomis.
24. | Mindaugas Dvikryptiskumo Investigation into the Idealaus puslaidininkinio jungiklio sukiirimas islicka The creation of an ideal semiconductor switch remains one
Vilitinas itakos GaN raktiniy | Impact of Bidirectionality vienu esminiy §iuolaikiniy komutavimo technologijy of the fundamental goals of modern switching
dariniy on the Characteristics of tiksly. Sioje srityje dabar pirmauja GaN lauko technologies. Currently, GaN field-effect transistors lead
charakteristikoms GaN Switching tranzistoriai, taéiau jprasti jy dariniai turi esminj this field, but their conventional structures have a major
tyrimas. Structures. apribojimg — gebéjimg valdyti srove tik viena kryptimi. limitation — the ability to control current in only one
Siekiant jveikti §j barjera, pastaruoju metu buvo sukurti direction. To overcome this barrier, two configurations of
dviejy konfigtiracijy dvikrypciai GaN raktai: su atskirais | bidirectional GaN switches have recently been developed:
ir su bendru valdymo elektrodu. Sio darbo tikslas — with separate and with a common gate. The aim of this
remiantis gamintojy pateiktais duomenimis ir atlikty work is to perform a comparative analysis of these
eksperimentiniy matavimy rezultatais, atlikti Siy bidirectional structures and evaluate their characteristics
dvikrypciy struktiiry lyginamaja analize bei jvertinti jy | against standard unidirectional GaN field-effect transistors,
charakteristikas standartiniy vienkrypc¢iy GaN lauko based on manufacturer data and experimental measurement
tranzistoriy atzvilgiu. results.
25. | Mindaugas | Energija surenkanciy Investigation of Energy Efektyviis energija surenkantys valdikliai yra jtampos Efficient energy harvesting controllers are voltage
Viliiinas valdikliy su Harvesting Controllers | keitikliai, valdomi pagal didziausios galios tasko sekimo | converters controlled by a maximum power point tracking
didziausios galios with Maximum Power algoritma. Didzioji dalis Siy prietaisy elektronikos (MPPT) algorithm. Most of the electronic components in
tasko sekimu (MPPT) | Point Tracking (MPPT) komponenty gali biiti integruojama j vieng itin mazy these devices can be integrated into a single ultra-small
ir perjungiamyjy and Switched-Capacitor gabarity puslaidininkinj lusta, i§skyrus energijos semiconductor chip, except for the reactive elements
talpy keitikliais Converters. transformacijai biitinus reaktyvinius elementus. Siuo required for energy transformation. Currently, inductors
tyrimas. metu rinkoje, ypac didesnés galios sistemose, and transformers dominate the market, particularly in

higher power systems. An alternative solution is switched-
capacitor converters. Although their control topology is
more complex, they allow for a significantly higher power
density and occupy a smaller volume. At high operating
frequencies and low power levels, small-capacitance
capacitors can be integrated directly into the controller
chip. The aim of this work is to review existing




atlikti esamy technologiniy sprendimy apzvalgg $ioje
srityje bei eksperimentiskai iStirti pasirinktus
komerciskai prieinamus perjungiamyjy talpy valdiklius.

technological solutions in this field and to experimentally
investigate selected commercially available switched-
capacitor controllers.

26.

Nerijus
Nekrasas

Organiniy lauko
tranzistoriy su
polikristalinémis
medziagomis gamyba
ir tyrimas

Fabrication and
Characterization of
Organic Field-Effect
Transistors with
Polycrystalline Materials

Organiniai lauko tranzistoriai (OFET) yra perspektyvis
elektronikos komponentai, kuriuos galima gaminti
pigiau ir paprasciau nei jprastus silicio tranzistorius. Jie
gali biti naudojami lankscioje elektronikoje, jutikliuose,
iSmaniosiose pakuotése ir kituose naujos kartos
elektronikos jrenginiuose. Siame darbe bus tiriama
nauja polikristaliné organiné medziaga, kuri galéty tapti
aktyviuoju OFET sluoksniu. Tikimasi, kad $i medziaga
iSlaikys vieng svarbiausiy organiniy puslaidininkiy
privalumy — nebrangia gamyba i tirpaly, taciau
pasizymés geresniu kriivininky judriu nei daugelis $iuo
metu naudojamy polimeriniy medziagy. Didesnis judris
leisty sukurti greitesnius ir efektyvesnius elektroninius
prietaisus.

Studentas gamins tranzistorinius darinius ir matuos
elektrines prietaisy charakteristikas. Darbo metu bus
analizuojama, kaip tranzistoriaus charakteristikos
priklauso nuo medziagos struktiiros ir gamybos salygy,
bei vertinama naujos medziagos perspektyva organinéje
elektronikoje.

Darbas tinka studentams, kurie domisi elektronika,
medziagy mokslu, ar puslaidininkiy fizika, bus
reikalingas pagrindiniy fizikos principy supratimas,
kruopsStumas ir noras dirbti laboratorijoje.

Organic field-effect transistors (OFETs) are promising
electronic components that can be manufactured more
cheaply and simply than conventional silicon-based
transistors. They can be used in flexible electronics,
sensors, smart packaging, and other next-generation
electronic devices. This project will investigate a novel
polycrystalline organic material that could serve as the
active layer in OFETs. Such materials are expected to
retain one of the key advantages of organic semiconductors
- the ability to be processed from solution using low-cost
fabrication methods, while exhibiting higher charge-carrier
mobility than many of the polymer-based materials
currently in use. Increased mobility would enable the
development of faster and more efficient electronic
devices.

The student will prepare transistor devices and measure
their electrical characteristics. The project will involve
analysis of how transistor performance depends on the
material’s structure and fabrication conditions, as well as
evaluating the potential of the new material for applications
in organic electronics.

The project is suitable for students interested in electronics,
materials science, or semiconductor physics. A basic
understanding of physics, attention to detail, and a
willingness to work in a laboratory environment will be
important.

27.

Nerijus
Nekrasas

Organiniai
scintiliaciniai
kompozitai trans-
stilbeno pagrindu
rentgeno
spinduliuotés
registravimui

Trans-Stilbene-Based
Organic Scintillation
Composites for X-Ray
Detection

Rentgeno spinduliuotés detektoriai naudojami
medicinoje, pramonéje ir moksliniuose tyrimuose,
taCiau daugelis jy yra brangiis arba sudétingai
gaminami. Siame darbe bus kuriama nauja organiné
kompozitiné medziaga, sudaryta i§ trans-stilbeno
kristality ir specialaus krivj pernesancio
polimero.Trans-stilbenas sugerdamas rentgeno
spinduliuotg spinduliuoja matoma §viesa, o polimeras
pavers ja elektriniu atsaku.

Studentas gamins skirtingos sudéties méginius, tirs jy
savybes bei vertins jy tinkamumg rentgeno
spinduliuotés registravimui. Darbo metu bus galima

X-ray detectors are widely used in medicine, industry, and
scientific research; however, many existing detector
technologies are expensive or require complex fabrication
processes. This project will focus on the development of a
novel organic composite material consisting of trans-
stilbene crystallites embedded in a specialized charge-
transporting polymer. Upon absorbing X-ray radiation,
trans-stilbene emits visible light, while the polymer
converts this optical signal into an electrical response.
The student will prepare samples with different
compositions, investigate their properties, and evaluate
their suitability for X-ray detection. The project will
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susipazinti su moderniy funkciniy medziagy gamyba,
elektriniy tyrimy metodais ir rentgeno detektoriy
veikimo principais.

Sis darbas yra eksperimentinio pobidzio, todél
studentas jgis praktinés patirties dirbdamas tiek
technologinéje laboratorijoje, tiek su matavimo jranga.
Darbas labiausiai tinka studentams, kurie domisi
medziagy mokslu, elektronika arba naujy jutikliy
kiirimu.

provide hands-on experience in the fabrication of advanced
functional materials, electrical characterization techniques,
and the operating principles of X-ray detectors.

This experimental project will involve acquiring practical
skills both in a technology laboratory and in the use of
measurement equipment. It is particularly suitable for

students interested in materials science, electronics, or the

development of novel sensing technologies.

28.

Valdas
Sablinskas

Lakiy feromoniniy
molekuliy
charakterizavimas
spektriniu SERS
metodu

Characterisation of
volatile pheromone
molecules by means of
spectroscopic SERS
method

Vabzdziai i$skiria jvairias feromonines molekulés, kuriy
struktiira daznai néra tiksliai Zinoma, nes tai dujiniai
labai mazos koncentracijos molekuliniai junginiai.
SERS spektroskopija yra labai jautrus metodas
molekuliy strukttiros nustatymui, ta¢iau ji panaudoti
dujiniams bandiniams sunku, nes taikant §j metoda
biitina tiriamas molekules adsorbuoti ant plazmoninio
pavirsiaus. Si problema ir bus sprendZiama §ioje rudens
semestro praktikoje.

Insects in their signalling system use various pheromone
molecules, but in many cases exact structure of such
molecules is unknown since pheromones usually are in
gaseous low concentration state. SERS is known as very
sensitive method for structural analysis of molecules, but it
is difficult to apply this method for pheromone molecules
since the method requires to have molecules of interest
absorbed on plasmonic surfaces. The student work is
dealing with problem of obtaining of SERS spectra of
pheromone molecules.

29.

Kestutis
Aidas

Cholino lizinato ir
vandens miSiniy
molekulinés
dinamikos
modeliavimas

Molecular Dynamics
Simulation of Aqueous
Mixtures of Choline
Lysinate

Joniniai skysciai yra modernios, itin aktyviai
tyrinéjamos medziagos, sudarytos vien tik i§ organiniy
molekuliniy katijony ir organiniy arba neorganiniy
anijony. Dél savo isskirtinés sudéties Sie skysciai
pasizymi unikaliomis savybémis, kurios atveria duris
jvairialypiams jy taikymams cheminéje inzinerijoje,
gyvybés moksluose ir nanotechnologijose. Siekiant
suprasti ir kontroliuoti joniniy skysciy fiziko-chemines
savybes, biitina disponuoti detalia informacija apie Siy
sistemy struktiirg ir dinamikg molekuliniame lygmenyje.

Siame darbe bus modeliuojami 3-ios kartos joninio
skyscio cholino lizinato ir vandens miSiniy struktiira ir
dinamika taikant modernius molekuliniy sistemy
modeliavimo metodus - klasikines molekulinés
dinamikos simuliacijas. Neseniai parodéme, kad cholino
katijono, lizinato anijono ir vandens molekuliy difuzijos
koeficientams buidingi "greitos difuzijos" ir "létos
difuzijos" rezimai, ir nuo vieno prie kito jvyksta
Suoliskas peréjimas, kuomet cholino lizinato moliné
dalis pasiekia 11%. Siame darbe Sis reiskinys bus
nagrin¢jamas detaliai, taikant molekuliy dinamikos

Ionic liquids are modern materials that currently are the
subject of intensive research. They are composed
exclusively of organic molecular cations and organic or
inorganic anions. Owing to their unique composition, these
liquids exhibit distinctive properties that enable a wide
range of applications in chemical engineering, life sciences,
and nanotechnology. To understand and control the
physicochemical properties of ionic liquids, detailed
information on the structure and dynamics of these systems
at the molecular level is essential.

In this study, the structure and dynamics of mixtures of the
3rd-generation ionic liquid choline lysinate and water will
be investigated using modern molecular modeling
techniques, specifically classical molecular dynamics
simulations. We have recently demonstrated that the
diffusion coefficients of choline cations, lysinate anions,
and water molecules exhibit distinct “fast-diffusion” and
“slow-diffusion” regimes, with an abrupt transition
occurring when the mole fraction of choline lysinate
reaches 11%. This phenomenon will be examined in detail

through molecular dynamics simulations in this work. All
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simuliacijas. Visi modeliavimo darbai bus atliekami VU
auks$to nasumo skaiéiavimo centro ,,HPC Saulétekis*
superkompiuteriu.

computations will be performed on the supercomputer at
the High Performance Computing Center “HPC
Saulétekis” of Vilnius University.

30.

Jogilé
Magyte

Valerijono riigsties
kompleksy tyrimai
spektroskopijos
metodais

Spectroscopic studies of
Valeric Acid complexes

Sio tyrimo tikslas — naudojant matricinés izoliacijos
FTIR spektroskopijg ir kvantinés chemijos skai¢iavimus
iSanalizuoti valerijono riigsties dimery bei jos
kompleksy su vandeniu struktiirines savybes ir
tarpmolekulines sgveikas. Kadangi $i riigstis pasizymi
didele konformacine jvairove, tyrimas Zemoje
temperatiiroje leidzia iSskirti ir identifikuoti
susiformavusias struktiiras. Eksperimentiniy ir teoriniy
virpesiy spektry palyginimas suteikia fundamentaliy
ziniy apie §iy sistemy erdving sandarg ir molekulines
charakteristikas.

The aim of this study is to analyze the structural properties
and intermolecular interactions of valeric acid dimers and
its complexes with water using matrix isolation FTIR
spectroscopy and quantum chemical calculations. Due to
the high conformational diversity of this acid, low-
temperature investigation allows for the isolation and
identification of the formed structures. A comparison of
experimental and theoretical vibrational spectra provides
fundamental knowledge about the molecular structure and
molecular characteristics of these systems.

31.

Dovilé
Lengvinaité

Molekulinés
dinamikos
simuliacijos cholino
glicinato joninio
skyséio ir vitamino
B2 vandens
tirpiklyje.

Molecular dynamics
simulations of choline
glycinate ionic liquid and
vitamin B2 in aqueous
solvent.

Sios praktikos metu bity siekiama jvertinti III kartos
joninio skyscio, konkreciai - cholino glicinato
galimybes padidinti vitamino B2 tirpuma vandenyje.

The aim of this internship would be to evaluate the
potential of a third-generation ionic liquid, specifically
choline glycinate, to enhance the solubility of vitamin B2
in water.
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