INEPIAHYH

H mopovoa pelétn Olepeguvd TNV KOTOOKELY] HIKPO-OOU®DV ypnoipomolwvtos Aélep
QEUTOOEVTEPOLETMTOL  TEAevTaiag TeYvoloyiog. Ot OOUEC KATOUOKELAGTNKOV G€ 000
SPOPETIKA LAKA (Tupitio Ko S10EE1010 TOV TLPLTIOV) Kot 1) EMAOYH] TOV VAIKOV OVTOV
&ywve AMy® oVYKeEKPEVAOV 1O10TATOV TOVG. Ot dopég avTég eival o€ PIKPO-KAILOKa, Ol 0TToieg
UTOPOVV Vo, YPNCLOTOMO0VV HETOYEVEGTEPO MG EPOUPIOYES OTO, LUKPO-OMTIKA KUKAMUATO
KOl KOTOOKELES OMMG GTO LKPO-PEVGTO GUGTHUOTO. ZVYKEKPLUEVO, Ol JOWUEG OV EYOLV
KOTOGKEVOOTEL EIVOL L0 GLGKEVT LIKPOPEVGTOTNTAS, 1) OTTOL0L UTOPEL VO BPEL EQPOPLOYT GTNV
CLUTEPLPOPE, GTOV aKPIPT] EAEYXO KO GTO XEPIGHO TOV PEVCTAOV TOL EIVOL TEPIOPIGUEVA CE
o ppn kApoka. Eniong, €xet yiver eyypoaon paockag oaong péca otov 6yko tov dto&etdiov

TOV TVPLTiov, 1 omoia Ypnoonoleital yia eyypaen epaypdtov Bragg - ontikdv aicOnmpov.

H yapaén kot n €yypagn tov dopmv avtdv éywve pe ) yprion evog High-Q FemtoREGEN
Mlep @eptodevteporéntov (4-class), to omoio otéAvoviag TOARODS VYNANG EVTaomg
OAANAETOpOVCE HE TO VAIKA pe amotédecpo va dArale ™ Bepeiiddn xotdotoon Tovug,
ONAOdN TG PLGIKEG Kol OTTIKEG WOOTNTEG TOVG eKel TOV eoTIAlOVTOV Ol OEGHEG TOV A&WlEp.
Eniong, n dnuovpyio tov dopmv avtdv £ywve pe ) Pondeto evog adyopiBuov (G-Code), o
omoiog kKaBOp1le v tayvTNTO Kol T Otadpopr] mov Ba akoAovBovoe to Ostypa Yoo va
ytuomnOel amd tovg moApovg tov Aéwep. H évtaom tov Aéwlep kot 1 ToydTNTO £YYPOONG
kaB6p1lav to faBoc oto omoio Ba KatackevLaosTEL N SO 6TO VAIKO Kot TO TAATOG TG dOUNG

OLTNC.

AoV €ytve 1 dnuovpyio TOV PIKPO-doUmV ANEONKAY LETPNOELS Y1 TIC S10GTAGELS TOVG. [
TIG LETPNOEIS QWTEG YpMOILoTOmOnKay ddpopa Opyava teAevtoiog TEXVOAOYiNG, OTMG TO
OTTIKO TTPOPIAOUETPO, TO UIKPOGKOTLO ATOLIKNG SVVAUNG KOl TO OTTIKO HKPOSKOTI0, OOV TO
KkéBe Opyovo amewkdvile TIG douéG O€ JPOPETIKN KAlpoka. AxolovbBwg, e&nybnoav

CLUTEPACUATO GYETIKA UE TIG OIUCTAGELS KO TO YOPOKTNPIOTIKA TOVG.

Metd amd pepikés MEPUUOTIKEG OOKIUEG emTedyONKe OUOWOHOPON E€YYPOON OOUDV LE
otafepd mAdTog Kot PABoc, aALG Kot £yypapn TOGO GTOV YKO, OGO Kol GTNV EMLPAVELL TOVL
VAMKOV. ZUYKEKPIUEVA, OTIC QOKIUEG OVTEG EQPAPUOGTNKOY O1dpopotl aAyOptOuol, ot omoiot
avTumpocOnevoy kabopiopuéveg OOUEC KoL GE CLVOLACUO HE TNV OAAay] TOL onueiov
gotioong TG doéoung ywotov 1M gyypaen. Me v ypnon TV opyavev UETPMONG

eCaxppovotav n dnpovpyio TV SOUMV Kot TO XOPUKTIPICTIKG TOVC.



Téhog, £xel amoderyBel 6T pé€ca amd T1g doUEG TOV dNUIOLPYNONKAY LE TNV YPNOT TOL KMOITKA
G-code divetar  duvatdTNTo dNULIOVPYING TOADTAOK®Y SOU®DY, OOV O YPNOTNG LITOPEL Vo
Otvel oLYKEKPUEVEG TOPAUETPOVS KOl €VTOAEG Yoo T Ompovpyion tovc. Avtd divelr
duvatdTTo Yoo poe evpeia epapuoyn kdbe dopng Eexwplotd o€ JAPOPOLS TOUELG NG

TEXVOAOYLOG.



Abstract

This study explores the inscription of micro-structures using a femtosecond laser. The
structures were inscribed in two different materials (silicon and silica) and the selection of
these materials was related to their specific properties. These structures are micro-scale, and
can subsequently be used in applications in micro-optical circuits and micro-fluidic systems.
Specifically, the structures constructed are a microfluidic device, which can be used to
precisely control the handling of fluids on a very small scale. Furthermore, we inscribed
phase masks within the bulk volume of silica; these are typically used for recording Bragg

gratings and can be used as optical sensors.

The inscription of these structures was achieved using a High-Q FemtoREGEN femtosecond
laser (4-class), with the high intensity pulses interacting with the material fundamentally
modifying its physical and optical properties at the point where the laser beam is focused.
The structures we designed using an algorithm (G-Code), which determined the speed and
sample motion relative to the inscribing laser beam. In general, the intensity of the laser and

the translation speed determines the depth and width of the structures.

After the creation of micro-structures we measured their dimensions. For these measurements
we used equipment of the latest technology, such as an optical profilometer, an atomic force
microscope and an optical microscope, where each piece of equipment showed the structures
on a different length scale. Subsequently, conclusions were reached about the dimensions and
characteristics of these structures.

Following several experimental trials, we recorded uniform structures with constant width
and depth, in the volume and on the surface of the material. Specifically, in these tests,
various algorithms are applied, representing defined structures in combination with the
change of the laser focal point.

Finally, we confirmed that G-code offers the ability to create complex structures, where the
user can give specific parameters and commands to create them. This allows for a broad

application of each structure separately in various fields of technology.

Vi



