Difrakciniai optiniai komponentai skaidriose medZiagose ir ju formavimas femtosekundiniais
lazerio impulsais

Sioje temoje siekiama gilintis j skaidriy medZiagy pavirinj ir tirinj mikroadpirbima turint tiksla
realizuoti auksto difrakcinio efektyvumo fotoninius komponentus (DOE) bei testuoti jy pritaikomuma
fotonikoje. Pastaraisiais metais, jvaldzius tikslig dielektriky abliacijg naudojant UV bangos ilgiy
femtosekundinius lazerio impulsus, atsirado galimybé

kontroliuoti abliacinio kraterio matmenis submikrometriniu tikslumu, o kraterio gyli valdyti
pasiekiant net iki 50 nm tiksluma, kas atveria kelius formuoti DOE medziagos pavirSiuje ir juos
optimizuoti siekiant uZztikrinti efektyvy veikima. Vienas i$ perspektyviausiy tokiy elementy
pritaikymy galimas saugumo technologijose: optimizavus pavir§iniy

diskre¢iy lygiy skaitmeniniy hologramy jrasSyma realu pasiekti auksta difrakcinio efektyvumo
veikimg (> 30 %) su itin

spar¢iu jraSymu (< 100 ms), kas leisty atlikti ,,slapta” Zenklinimg ar sparCiai gaminti vienetinius
identifikavimo lustus. Tokiu principu biity galima realizuoti ir mikrooptinius elementus, tokius kaip
Frenelio l¢siai, pluosSto dalikliai ir t.t. Nors efektyvumo poziiiriu tokie elementai nusileis tradicinémis
(litografija) gamybos technologija suformuotais DOE, taciau

lazerinis metodas yra gerokai lankstesnis ir turi didele perspektyva, be to sglyginai mazai tyrinétas.
Tyrimo metu pagrindinis démesys bus siejamas su DOE dizaino ir optimizavimo algoritmo paieskai
bei realizavimui taikant femtosekundines apdirbimo technologijas.

Diffractive optic elements in transparent materials and their formation using femtosecond laser
pulses

This topic explores the surface and bulk micromachining of transparent materials for realisation of
high diffraction efficiency photonic components (DOE) and testing their applicability in photonics.
In recent years, the ablation precision has been enhanced with the introduction of UV femtosecond
laser processing and, in certain cases, achieving precise

control of the crater’s depth with an accuracy of up to 50 nm has become feasible. This opens the
possibility of

fabricating DOEs on the surface by means of the direct laser writing technique and allows to include
optimisation strategies for efficient operation. One of the notable applications of such elements is in
security technologies: optimising

the recording of surface discrete-level digital holograms is a realistic way to achieve high diffraction
efficiency

performance (>30%) with rapid recording (<100 ms), which would allow for ‘stealth’ marking or the
rapid fabrication of one-off identification chips. This principle could additionally apply to micro-
optical elements such as Fresnel lenses, beam splitters, etc. Although laser-made components will be
inferior in terms of performance to DOEs formed by traditional (lithography) manufacturing
techniques, the laser approach is much more flexible and promising, with

limited exploration. The research will focus on the search for optimization algorithms for DOE design
and its realisation using femtosecond machining technologies.



