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Lazeriniu tyrimu centras

Darbo Tema lietuvi . . . ¥
vadovas Kkalba Y Tema angly kalba ApraSymas lietuviy kalba ApraSymas angly kalba
Fotoniniy integruoty Inteeruotos fotonines erandineés pasizvmi efektvviu Integrated Photonic Circuits exhibit effective control of
grandiniy . . . & . & nes pasizy yVId guided light propagation, its distribution and enhanced
. L Numerical Simulation of | kryptingos Sviesos valdymu, jos paskirstymu ir stipria . o . . .
skaitmeninis . Lo A . coupling with linear elements in optical systems. In this
Ignas - Integrated Photonic sietimi tarp jvairiy tiesiniy elementy optinése . . .
v modeliavimas IR . % - . . . work the student will be able to numerically simulate
LukoSitinas . Circuits via Finite sistemose. Siame darbe studentas galés kurti naujos S . S
panaudojant . . L o novel photonic circuit designs, which involves coupler and
S . Difference Method kartos fotoniniy grandiniy skirstytuvy ir sietuvy . . . . .
baigtiniy skirtumy dizainus pasitelkus baietiniu skirtumu metod multiplexing systems. The design toolbox, which is used in
metoda P gty 4 & this work, is numerical Finite Difference method.
A robotic machine vision system is being designed and
Konstruojama ir optimizuojama robotiné masininio optimized for the postjp.r(?ducti'on i‘nspe'c tion of optical
matymo sistema, skirta atlikti optiniy elementy patikrai components. The initial obj ecpves include the .
P A development of an XY-stage scanning system for optical
. po gamybos. Pradiniai tikslai: surinkti optiniy elementy . .
Automatizuotos . Lo . . S . component trays and the integration of a camera capable of
. Design and Investigation padéklo skenavimo xy kryptimis sistema ir kamera, . ) . . .
. optiniy elementy . i it . A . capturing tray images from a significant distance, detecting
Mikas . . of an Automated Optical kuri i§ didelio atstumo nufotografuoja padékla, aptinka | .~ ... . .
) patikros sistemos . .- RSP . individual optical components, and subsequently moving
Vengris . . Component Inspection optinius elementus ir, privaziavusi artyn, o N
konstravimas ir o ) i closer to acquire high-resolution images of each
. System nufotografuoja kiekvieng elementg didele raiska. Lo .
tyrimas Tolimesni tikslai (Kitam semestrui) — surinkti magininio component. Future objectives (planned for the following
mokymosi duomenis, iStestuoti automatizuotos patikros Ser;ai:lt:ert)sH‘i;leugs;llllleat(;gﬂ?;?;512323};;1;::i?fg;ng
algoritma ir integruoti ji su registracijos sistema. algorithms, and their integration with a registration and
tracking system.
Darbo tikslas — istirti XUV spinduliuotés parametry The objective of this work is to investigate the dependence
XUV spinduliuotés Investigation of priklausomybe nuo generacijos salygy: dujy slégio, jszxiilrgreagg;a&ollj (Xglz?aifod;a;;%%i?gﬂ?ﬁf&i%?ﬂ
Mikas ir atosekundiniy Generation of XUV kaupinancio impulso parametry bei spinduliuotés P & . yE ’ ne
. . . . . . . v gas pressure, driving laser pulse parameters, and focusing
Vengris $viesos impulsy Radiation and Attosecond fokusavimo salygy. Vertinama, kaip nuo §iy salygu conditions. The study will evaluate how these factors
generacijos tyrimas Ligh Pulses priklauso XUV spektras, generacijos efektyvumas bei . ) Y . .
atosekundiniy Sviesos impulsy laikiné struktiira influence the XUV spectrum, generation efficiency, and
) the temporal structure of attosecond light pulses.
Aone Fluorescencinio Investication of the Opfical Fluorescencinis Zyméjimas Akridino oranziniu yra Fluorescent labeling with Acridine Orange is a widely used
Kalnﬁi tyte zymeklio Akridino Res % nse Limits o fIt)he placiai taikomas metodas lgsteliy struktiiroms, method for visualizing cellular structures, nucleic acids
Vengeli}é e oranzinio optinio Fluorréscen t Dye Acridine nukleorfigs§tims bei mikroorganizmams vizualizuoti. and microorganisms. However, secondary chemical

atsako riby tyrimas

Taciau realiuose biologiniuose ar aplinkos méginiuose

components (such as salts and buffering agents) present in
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kompleksinése
vandeninése terpése

Orange in Complex
Aqueous Media

esantys Salutiniai cheminiai komponentai (druskos,
buferinés medziagos) daznai iSkraipo optinj signalg ir
keit¢ia zymeklio stabiluma. Siuo darbu siekiama
sistemingai jvertinti, kiek stipriai neorganiné terpés
sudétis moduliuoja dazo spektrines savybes ir jo
fotoblukimo kinetika. Gauti rezultatai leis tiksliau
nustatyti §io Zyméjimo metodo taikymo ribas ir padés
kurti signalo korekcijos metodikas, reikalingas didelio
tikslumo fluorescencinei diagnostikai bei
mikroskopijai.

real biological or environmental samples often induce
matrix effects, distorting the optical signal and altering the
fluorophore's stability. The aim of this study is to
systematically evaluate the extent to which the inorganic
composition of the medium modulates the dye's spectral
properties and its photobleaching kinetics. The obtained
results will enable a more precise determination of the
operational limits of this labeling technique and contribute
to the development of signal correction methodologies
essential for high-precision fluorescence diagnostics and
microscopy.

Mikas
Vengris

Daleliy
koncentracijos
kontrolés sistemos
optiniy elementy
gamybos procesui
konstravimas ir
tyrimas

Development and
Investigation of a Particle
Monitoring System for the
Manufacturing Process of

Optical Components

Praktikos tikslas — sukurti ir iSbandyti daleliy
koncentracijos matavimo sistema optiniy elementy
garinimo kamerai. Sistema surenkama kaip
laboratorinis stendas, testuojama ir kalibruojama
naudojant komercinius daleliy koncentracijos
matavimo prietaisus. Pragjus testus, sistema
integruojama j elementy garinimo kamera kaip proceso
kontrolés prietaisas.

The goal of this work is to develop and validate a particle
concentration measurement system for an optical coating
deposition chamber. The system will be assembled as a
laboratory setup, then tested and calibrated using
commercial particle concentration measurement
instruments. Following successful validation, the system
will be integrated into the coating deposition chamber as a
process monitoring and control instrument.

Agne
Kalnaityté-
Vengeliené

Fluoresceino optiniy
savybiy ir
fotostabilumo
tyrimas
hidroponinése
maistinése terpése

Investigation of the Optical
Properties and
Photostability of
Fluorescein in Hydroponic
Nutrient Media

Siuolaikinése hidroponikos sistemose optiniai
indikatoriai tampa svarbiu jrankiu realaus laiko skyséiy
dinamikos ir augaly Sakny zonos monitoringui. Taciau
multijoniné maistiniy tirpaly sudétis ir kintantis pH gali

stipriai modifikuoti indikatoriy optines savybes. Sio
darbo tikslas — spektroskopiniais metodais iStirti
fluoresceino optiniy savybiy poky¢ius nuo specifiniy
makro- ir mikroelementy bei pH parametry, budingy
augaly auginimo terpéms, bei jvertinti dazo
fotodegradacija esant intensyviam auginimo lempy
apSvietimui. Gauti duomenys suteiks metodologinj
pagrinda fluoresceino parinkimui, siekiant ji saugiai bei
efektyviai panaudoti hidrodinaminiams procesams
uzdarose auginimo sistemose stebéti.

In modern hydroponic systems, optical indicators are
becoming essential tools for real-time fluid dynamics and
plant root-zone monitoring. However, the multi-ionic
composition of nutrient solutions and fluctuating pH can
significantly modify the optical properties of these
indicators. The aim of this study is to employ
spectroscopic methods to investigate the dependence of
fluorescein's optical properties on specific macro- and
micronutrients, as well as pH parameters characteristic of
plant growth media, and to evaluate the dye's
photodegradation under intensive growth lamp
illumination. The obtained data will provide a
methodological framework for the optimal selection of
fluorescein, enabling its safe and efficient application for
tracing hydrodynamic processes in closed-loop cultivation
systems.

Mikas
Vengris

Keliy optiniy cikly
trukmeés lazerio
impulsy
charakterizavimo
metody tyrimas

Investigation of Methods
for Measuring the Duration
of Few-Cycle Laser Pulses

Darbe lyginamos metodikos keliy optiniy cikly
elektriniam laukui charakterizuoti: dazninés skyros
optiné sklendé (FROG), moduliacijos skenavimas

(chirpscan) ir tuneliné jonizacija su perturbacija

(TIPTOE). Tiriamas metody efektyvumas
charakterizuojant keliy optiniy cikly Sviesos impulsus

The goal of this work is to compare techniques for the
characterization of the electric field of few-cycle laser
pulses, including Frequency-Resolved Optical Gating
(FROG), chirp scan (ChirpScan), and Tunneling Ionization
with a Perturbation for the Time-Domain Observation of
an Electric Field (TIPTOE). The study will evaluate the
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effectiveness of these methods for characterizing few-
cycle optical pulses.

Sima
Paipuliené

Netiesiniy kristaly
modifikavimas
femtosekundiniais
lazerio impulsais

Modification of nonlinear
crystals with femtosecond
laser pulses

Praktikos metu studentas(-¢) femtosekundinio
tiesioginio lazerinio raS§ymo budu formuos
mikromodifikacijas netiesiniuose kristaluose ir
charakterizuos jas optiniais metodais. Bus nustatomi
optimalis lazerinio apdirbimo parametrai leidZiantys
iSlaikyti optinj skaidruma ir i§vengti destrukciniy
kristalo pazeidimy.

The student will create microscopic modifications in
nonlinear optical crystals using the femtosecond direct
laser writing technique and will characterize them using
optical methods. Optimal laser processing parameters will
be determined to maintain optical transparency and avoid
destructive damage to the crystal.

Rytis Butkus

Sinchronizuoty
mody osciliatoriaus
trec¢igja harmonika

kaupinamas
parametrinis §viesos
generatorius

Optical parametric
generator pumped by a
third harmonic of mode-
locked oscillator

Didziaja darbo dalj sudarys parametrinio §viesos
generatoriaus (PSG) kaupinimo spinduliuotés
generacija ir tyrimas. PSG kaupinimui turés biti
naudojama trecioji sinchronizuoty mody kietakiinio
osciliatoriaus harmonika, tad ja reikés sugeneruoti ir
iStirti jos energines, spektrines bei erdvines
charakteristikas. Atsizvelgiant | gautus rezultatus,
parinkti kaupinimo fokusavimo salygas, sugeneruoti
PSG spinduliuote BBO kristale ir ja uzregistruoti.
Darbas didzigja dalimi yra eksperimentinis, taciau
reikés teoriskai susipazinti su tre¢ios harmonikos ir
PSG kolinearaus bei nekolinearaus fazinio
sinchronizmo salygomis.

Most of the work will be related to the generation and
characterization of the radiation, which will be used to
pump an optical parametric generator (OPG). The OPG
will have to be pumped by the third harmonic of the solid-
state mode-locked oscillator. Thus, initially it will have to
be generated and spectral, energy and spatial properties of
the generated third harmonic needs to be registered. The
next steps will be to determine optimal focusing conditions
of pump radiation, OPG generation in a BBO crystal and
detection of the generated radiation. The work is mainly
experimental, but theoretical background for third
harmonic and OPG phase-matching conditions will also be
required.

10.

Ona
Balachninaité

Dvigubo
femtosekundinio
lazerio impulso
LIBS signalo
stiprinimo
mechanizmy tyrimas
karbonatinése
matricose

Investigation of Signal
Enhancement Mechanisms
in Double-Pulse
Femtosecond LIBS of
Carbonate Matrices

Dvigubo impulso LIBS metodika leidzia reikSmingai
padidinti analitinj signala, taciau karbonatinése
matricose vis dar néra iSaiskinta, kokia Sio sustipréjimo
dalj lemia plazmos pakartotinis suzadinimas, o kokig —
padidéjusi medziagos abliacija. Siame darbe bus
tiriama tarpimpulsinés delsos ir energijos pasiskirstymo
jtaka LIBS signalui bei abliacijos krateriy
charakteristikoms kalcite ir kitose karbonatinése
medziagose. Spektriniy ir morfologiniy duomeny
analizé leis atskirti pagrindinius signalo stiprinimo
mechanizmus ir nustatyti optimalius parametrus didelés
erdvineés skyros bei jautrios karbonaty analizés
taikymams.

Double-pulse LIBS can significantly enhance analytical
signal intensity; however, the relative contributions of
plasma reheating and increased material ablation remain
poorly understood in carbonate matrices. This study will
investigate the effects of inter-pulse delay and energy
distribution on LIBS signal enhancement and ablation
crater characteristics in calcite and other carbonate
materials. Combined spectroscopic and morphological
analyses will be used to distinguish the dominant
enhancement mechanisms and identify optimal operating
conditions for high-spatial-resolution and high-sensitivity
carbonate analysis.

11.

Ona
Balachninaité

Spektriniy linijy
tinkamumo
vertinimas retyjy
zemiy elementy ir
mikroelementy
analizei kar-

Evaluation of Spectral
Line Suitability for Rare
Earth Element and Trace

Element Analysis in

Carbonate Matrices by

Retyjy Zemiy elementy (REE) ir mikroelementy
analiz¢ karbonatuose taikant LIBS daznai riboja
sudetingas spektriniy linijy persidengimas su
intensyviomis kalcio, magnio ir gelezies emisijos lini-
jomis. Sio darbo tikslas — sistemingai jvertinti
potencialias REE (La, Ce, Pr, Nd, Sm, Eu, Y) bei

LIBS analysis of rare earth elements (REEs) and trace
elements in carbonates is often limited by spectral overlap
with intense calcium, magnesium, and iron emission lines.

The aim of this study is to systematically evaluate
potential analytical lines of REEs (La, Ce, Pr, Nd, Sm, Eu,
Y) and key trace elements (Mn, Fe, Sr, Ba, U) under fs-
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bonatinése matricose
taikant
femtosekundinj
dvigubo impulso
LIBS metoda

femtosecond double pulse
LIBS

svarbi-ausiy mikroelementy (Mn, Fe, Sr, Ba, U)
spektrines linijas fs-DP-LIBS salygomis karbonatinéje
matri-coje. Bus nustatytos tinkamiausios analitinés
linijos, jy aptikimo galimybés, galimos spektrinés
interferencijos ir optimaliis plazmos registravimo
(gating) parametrai. Tyrimo rezultatas — praktinis
spektrinis atlasas ir rekomendacijy rinkinys, skirtas
didelés erdvinés skyros karbonaty geocheminiams
tyrimams.

DP-LIBS conditions in carbonate matrices. The work will
identi-fy the most suitable analytical lines, assess their
detectability, characterize spectral interferences, and
determine optimal plasma gating conditions. The outcome
will be a practical spectral atlas and a set of
recommendations for high-spatial-resolution geochemical
analysis of carbonates.

12.

Ona
Balachninaité

Femtosekundiniu
lazeriu indukuoty
periodiniy pavirSiaus
struktiiry
formavimosi ir jy
itakos kordierito
keramikos
drékinamumo
savybéms tyrimas

Investigation of
Femtosecond Laser-
Induced Periodic Surface
Structures and Their
Influence on the
Wettability of Cordierite
Ceramics

Sio darbo tikslas — istirti femtosekundiniu lazeriu
indukuoty periodiniy pavirsiaus struktiiry (LIPSS, angl.
Laser-Induced Periodic Surface Structures)
formavimasi ant DLP (angl. Digital Light Processing)
technologija pagamintos kordierito keramikos pavirsiy
bei nustatyti jy jtakg pavirSiaus drékinamumo
savybéms. Darbe bus analizuojama femtosekundinio
lazerinio apdorojimo parametry, tokiy kaip impulsy
energija, fluensas, skenavimo greitis ir impulsy
persidengimas, jtaka susidaran¢iy mikro- ir
nanostruktiiry geometrijai, periodiskumui bei
vienalytisSkumui.

Suformuotos pavirSiaus struktiiros bus
charakterizuojamos naudojant skenuojanciaja
elektronine mikroskopija (SEM) ir pavirSiaus
profilometrijos metodus. Pavirsiy funkcionalumas bus
vertinamas atliekant kontaktinio kampo matavimus ir
nustatant drékinamumo pokycius priklausomai nuo
pavirSiaus morfologijos parametry. Taip pat bus
nagrinéjamas rysys tarp lazerinio apdorojimo
parametry, susidariusios pavirSiaus struktiiros ir
drékinamumo charakteristiky.

Tyrimo rezultatai prisidés prie daugiafunkciy
keraminiy komponenty kiirimo, leidziancio kryptingai
valdyti pavirSiaus savybes nekeic¢iant medziagos
tirinés strukttros.

The aim of this work is to investigate the formation of
femtosecond laser-induced periodic surface structures
(LIPSS) on the surfaces of cordierite ceramics fabricated
by Digital Light Processing (DLP) additive manufacturing
and to evaluate their influence on surface wettability. The
study will focus on the effects of femtosecond laser
processing parameters, including pulse energy, laser
fluence, scanning speed, and pulse overlap, on the
geometry, periodicity, and uniformity of the generated
micro- and nanostructures.

The fabricated surface architectures will be characterized
using scanning electron microscopy (SEM) and surface
profilometry techniques. Surface functionality will be
assessed through contact angle measurements to quantify
wettability changes induced by laser structuring. Particular
attention will be given to establishing quantitative
relationships between laser processing parameters,
resulting surface morphology, and wettability behavior.
The outcomes of this work will contribute to the
development of multifunctional ceramic components with
tailored surface properties while preserving the bulk
characteristics of the material.

13.

Jonas Banys

Didelés vidutinés
galios 76 MHz
pasikartojimo daznio
ultratrumpyjy
impulsy parametrinio
$viesos generatoriaus

Development and
Investigation of a High-
Average-Power, 76 MHz
Repetition Rate Ultrashort-
Pulse Parametric Light

Darbo tikslas — sukurti ir istirti didelés vidutinés galios
76 MHz pasikartojimo daznio ultratrumpyjy impulsy
parametrinj Sviesos generatoriy MgO:PPLN kristalo
pagrindu. Darbe bus tiriamas 5 cm ilgio MgO:PPLN
kristalo veikimas esant iki 30 W vidutinei kaupinimo

galiai, 76 MHz impulsy pasikartojimo dazniui ir ~120

The aim of this work is to develop and investigate a high-
average-power, 76 MHz repetition rate ultrashort-pulse
parametric light generator based on an MgO:PPLN crystal.
The operation of a 5-cm-long MgO:PPLN crystal will be
investigated under pump powers of up to 30 W, a
repetition rate of 76 MHz, and pump pulse durations of
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MgO:PPLN kristalo
pagrindu kiirimas ir
tyrimas

Generator Based on an
MgO:PPLN Crystal

fs trukmés kaupinimo impulsams. Ypatingas démesys
bus skiriamas generatoriaus veikimui grupiniy greiciy
suderinimo salygomis, analizuojant generacijos
slenkstj, energijos keitimo efektyvuma, bangos ilgio
derinimo galimybes, generuojamos spinduliuotés
erdvines, spektrines ir laikines charakteristikas bei
ilgalaikj sistemos stabiluma.

approximately 120 fs. Particular attention will be devoted
to the operation of the generator under group-velocity-
matching (GVM) conditions. The generation threshold,
conversion efficiency, signal and idler output powers,
spectral tuning capabilities, spatial, spectral, and temporal
characteristics of the generated radiation, as well as the
long-term stability of the system, will be analyzed.




