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MepiAnyn - Abstract

O €Aeyyxoc Twv aAAnAerdpacewv Tou ¢wTOC Ue TNV VAN €lval uPiotng onpaciag yla tnv Kawvotouia kat
ETEKTOOLUOTNTA TWV edapUoywV enefepyaciag UAKWY pe Aélep. H Sldpkela Tou maApou Aflep elval n
TIO KPiolpn TapApeTpo¢ Kat n emefepyaocia pe YrepBpaxeic (<1 ps = 1012s) MaApotc Aélep (YMA) avoiyet
TO SpOUO YylO VEEC, CUVAPTIOOTIKEG SUVOTOTNTEG yla TNV Snuiloupylo olyxpovwy UAKWV. Mpdyuartt,
UTIAPYOUV ONUOVTIKEG eDaPUOYEG TNG enefepyaoiag UALKWY pe YMA, OMwG n KATOOKEUN €MLpavVELWY
MELWHEVNC TPLBNG, OMTIKWVY OTOLYElWV, OUOKEUEC UIKPO-pOWV Kol PLolotplkwy ouoTnuatwy. Eva
ONUOVTIKO XAPAKTNPLOTIKO TNC Katepyaoiag &vog UAwkkoU pe YMA eival otl to popdoAoyikd
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XOPAKTNPLOTIKA TWV EMAYOUEVWY SOUWV cuaXeT{ovtal Loxupd Ue Thv OAwaon tng S€oung Aéllep. 2To
MAQLOLO QUTO, N KOTAOTOON TNG TMOAWONG KATA TN SLAPKELA TNG KOTEPYAOLOG TAPEXEL avapiOUNTES
duvatotntes. Avtikelpevo tng mapoloag SLatplBg eival n Katavonon Tng emidpacng Twv XwPLKA
evoAAOOoOUEVWY HopdWY TIOAWCEWV OTLG EMAYOUEVEG SOUEG amo AELlep, 0 €AeyXOG TNG KaTeLBUVEONG
QUTWV Kal N edappoyn TG TEXVIKNAG QUTAG OTNV Katepyaoia UALKwy. EmutAéoy, peletdral n duvatdtnta
avaotpePLpotTnTog TG SnULloupylag Toug aAAd Kat n ebopUoy TOUG 0 AEMTA LETAAALKA UPEVLA YLa TNV
OVATTUEN TIOAWTLKWY OTITIKWY OTOLXEIWV oTo UTtEpuBpo. Avopévetal OtL n mopovoa Siatplpn Oa
oUUBAAAEL otnv Babutepn katavonon twv oAANAsTiiSpacewv UANG — dwTtog kat Ba mapexel éva véo
EPYOAELO YLO TNV KATOOKEUN VOVO-COUNUEVWV UAKWY O8NywvToC OTNV QVANTUEN AELTOUPYLIKWY
enipavelwv Ywplic Tnv amaitnon xNUKWV Kat GAAwV TipOSpopwWY 0UCLWY, Kol ATOKAELOTLKA E TN XpHon
ocUpdpwvou dwtdc AéLlep.

Controlling the interactions of light with matter is of paramount importance for the innovation and
scalability of laser materials processing applications. The duration of the laser pulse is the most critical
parameter and the treatment with ultrashort (<1 ps = 10"%? s) laser pulses (YLP) paves the way for new,
exciting possibilities for the creation of modern materials. Indeed, there are important applications for
the processing of materials with YLP, such as the development of reduced friction surfaces, optical
elements, micro-fluidic devices and biomedical systems. An important feature of the processing of a
material with YLP is that the morphological characteristics of the induced structures are strongly
correlated with the polarization of the laser beam. In this context, the polarization state during processing
provides countless possibilities. The subject of this dissertation is the understanding of the effect of
spatially alternating forms of polarization on laser induced periodic surface structures, the control of their
direction and the application of this technique in the processing of materials. In addition, the possibility
of reversibility of their creation is studied, as well as their application in thin metal films for the
development of polarized optical elements in the infrared. It is expected that this dissertation will
contribute to a deeper understanding of matter-light interactions and provide a new tool for constructing
nanostructured materials leading to the development of functional surfaces without the need for
chemicals and other precursors, and exclusively with the use of coherent laser light.



