INEPIAHYH

Yto mAaiol avtg TG mTVYKkNG Ba dtepevvioovpe TV duvatdTnTo, KobdS Kol TV
Omod0TIKOTNTO, EYYPOPNG Kol OOUNCNC OE O@OVI] DAIKA YpNolLomolmviag A&Wep
eeptodevteporéntov. (FSL). Txomoc pog etvan va eetdoovpe katd t6c0o givol duvatn N
TopAy®yn  SpOpV EEEOIKEVUEVOV OECUMOV POTOS GE SLOPOVI] VAIKA KoOMG Kot 1
OVOAVON TOVG, UE TEMKO GTOYO TNV TOPOY®YN Kol ETOANBELON TOV Un TEPOA®UEVOV
deopmv emTog Airy amd omtikég ivec. XopoKTNploTIKA EMOUOKETAL 1| UETOTPOTY TG
OMTIKNG 1vag o€ HECH popeomoinong etdg pe dopumon tov mopnva e o
OLYKEKPIUEVO, O1 EYYPAPEC EYVOV 6TO emimedo TG tvag (To onueio amd To omoio e&€pyetan

T0 PGOG oL TNV damépva - Fiber End).

O gyypagég mov €ywvav amd to FSL viomomnkav pe v yprion aiyopibumv ot omoiot
éywav og yYAddooa mpoypappoaticpod G-Code ypnoyonotdvrag eEEI0IKEVIEVO AOYIGHIKO
(Motion Composer). H évtaon tov Aéillep kot n toydtnTa €yypagng mailovv poAo ota
XOPOKTNPLOTIKG TG dounong (Pdboc eyypaoenc). ‘Exovtag étol éleyyo g &yypaong
dnpovpynoape Tic PAcKES GAoNG Ol omoieg pe TNV Gepd Tovg o VAOTOMGOVY TNV
LETATPOTY] TOV VAIKOD GE HOPPOTOMTH (QOTOG TapAyovtag €161 TO  EMOLUNTO

OTTOTEALECLLOL.

Me v d1eknepoimon TG SMAGUOTIKNG £PYOGTog Elvol ac@AAEG VoL TOVUE OTL ETITUYOLLE
TOVG GTOYOVG LOG, 0pOD £va HEYEAAO HEPOG TV TPOCTOOEIDV LG EMEPEPE IKAVOTONTIK
amoteléopata. [Mapammpnoaue didpopa €0 HOpEOTOINONG POTOC HE TNV TOPAYMYN
déopewv Bessel, ontikdv gaxdv Fresnel, kot ontikdv otpofilwv.0co yio tov TEMKO
oTOYO LOG OV €ival 1 KATAGKELY TOV Un TEPIOAMUEVOV deoUDV POTOG Aily Gg OTTIKES
tveg, elyape evBoppuviikd omoteAéopaTo OMOL EOIVETOL GE TOAD MIKPN KAipoko m
nopoyoyn g déoung Airy. Engiong kotagépape va EmTOIOVUE TV TOPAYMYY TOVG OE
Mopévo d1o&eidio Tov moprriov (Fused Silica), emtpénovtag pog €161 vo LEAETHGOVLE TIG

WOOTNTEG TOV KO VAL ovTIANPBoHE KAAVTEPA TNV VO] TOVG.



ABSTRACT

This project was undertaken in order to investigate the potential for generating
femtosecond-laser inscribed optical elements that modify the properties of Gaussian
optical beams. The optical elements modify the phase of the traversing optical beams,
and are inscribed in both planar samples and at the output end of optical fibers. Our
goal is to examine whether it is possible to produce various specialized light beams in
a simple and efficient manner using readily available transparent materials. Our
ultimate objective is the production and verification of elements that produce non-
diffracting light beams, such as Airy and Bessel beams, whilst also producing
elements that generate diffraction and optical vortices. The final goal of transferring
the technology to single mode optical fibers and particularly challenging, as the core

diameter is less than 10um.

The inscription that is undertaken using the FSL was implemented with the use of
algorithms that were generated using the programming language G-Code in
combination with the specialized software (Motion Composer). The intensity of the
laser and the inscription speed play key roles in the characteristics of the inscribed
structures, affecting in particular the inscription depth. Thus having precise control of

the inscribed masks is essential in yielding the desired results.

With the completion of this thesis we conclude that we have achieved our goals, since
a large part of our efforts have brought more than satisfactory results. As for our
ultimate goal, the construction of non-diffracted light beams Airy in optical fibres, we
have results that are very promising and under further investigation. Their production
on fused silica is clearer, allowing us to study their properties and better understand

their nature.



