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MNpookAnon os Anpooia Napoucioon tng Adaktoptkig AlatpiBrig Tou
K. ABavaciov Mnoypn
(20pdwva pe to apBpo 41 tou N. 4485/2017)
Tnv Népmtn 19 ZentepPpiov 2019 kot wpa 15:30 otnv aibovoa TnAe-eknaidsvong, oTo KTHpLo TOu
TuRparo¢ Madnuatikwv ko Epappoopévwv Mabnpatikwv tou Mavermotnuiov Kpatng, Ba yivel n
dnuoola mapoucioon kot UTOOTAPLEN TNG Adaktoplkng AlatplBng tou umoyrndlou S8AKTopa TOU

TuRuatog Emotiung kat Texvoloyiag YAtkwy K. ABavaciou Mmnoypn pe B£ua:

«Light-induced patterning in polydienes solutions»

The subject of the present work is the study of the unanticipated response of common (but specific)
polymer solutions (polybutadiene and polyisoprene in a variety of solvents) to red light laser irradiation.
Mild red laser irradiation leads to a local change of the refractive index and the formation of
microstructures along the direction of beam propagation. We try to establish the phenomenology of the
effect, reproduce by means of numerical simulations the response of solutions to irradiation, discover the
origin of the response and explore possible practical applications of the effect. To do so, we investigate
the dependence of the response on conditions like the solvent environment, the irradiation conditions,
and the effect of other physico-chemical parameters, such as polymer microstructure and molecular
weight or even the presence of dissolved oxygen in the solutions. We characterize the irradiated
structures materials through spectroscopy to observe possible changes in microstructure. Based on the
spectroscopic results, which point towards discernible changes in the material and the possibility of
photo-reactive type of process, we propose a possible chemical mechanism. Finally, we investigate
possibilities offered by these materials in terms of patterning application and in terms of device making
use of the self-written waveguides.

To avTikeipevo Tng mapouoag SlatplPng elval n PEAETN TNG N AVOUEVOUEVNG ATIOKPLONG SLAUywV
TIOAUEPIKWY SlaAupdtwy moAuBoutadleviou kal moAuloonpeviou, os Stddopoug opyavikol SLaAUTEC,
oe aoBevny aktwvoBoAia LASER oto opatd. H aktivoBoAnon autwv tTwv SLaAUUATWY 0dnYel O TOTILKEG
aAAayéc tou Seiktn SLABAAONG KAL OTO CXNMOTIOMO MLKPOSOUWY, KATA UAKOG TNG opeiag Sladoong Tou
dwtdc. Meletwvtog to dawopevo auvtd, mpoomabolpe va eCaKPPWOOUUE TN AEMTOUEPH TOU
dawvopevoloyia, va mpoPAEPOULE TNV ATOKPLON TWV TTOAUMEPLKWVY SLOAUUATWY 0TNV AKTWVOBOANGH TOUG
HECW TIPOCOUOLWOEWY, Vo avakaAUPou e tnv mpogAeuchn tng aAANAenidpaong Tou TIOAUEPOUC UE TO
dwc Kat va Stepeuvnooupe mBaveg edbapoyEG Tou. M TV eMiTeVEn TWV MAPATIAVW, EPEUVOUE TO TIWG
armokpivetal to moAupepég oe Sladopeg cuUVONKEG, OMWE To SLaPOoPETIKO TtepIBAAAov Slalutwy, oL
Sladopetikég ouvBnkeg aktvoBoAnong, ol SLoHPopeTKEC  DUOLKO-XNULKEG TIAPAUETPOL (OTWE N
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HLKpodopr f To Hoplakd BAapog Tou MOAUPEPOUG) A Kat TNV Umtapén ofuyovou ato SLaAuth. Me tn xprion
ACUATOOKOTIKWY TEXVIKWY, Xapoktnpiloupe TI¢ pwrosmaywpeves SouéC mou AapBdavoupe amo ta
TIOAUMEPIKA SLOAUPOTO META Amo OKTWOBOANGCN, HE OKOMO TNV avixveuon mibavwv aAlaywv otn
MLKpodopr Kol BAosl auTwy MPOoTeiVOUHE TIOAVEG XNUKEG 0600UG PECW TwWV omoiwv AauBavel ywpa To
dawopevo. TéNog, e€etdloupe TIC TOAVEG SUVOTOTNTEC TIOU WMOPEL Vol TOPEXOUV TA UALKA TtOU
peAeTtolpe, otn Onuiloupyla eyypadwv Ot ULKPOOKOTIKO eminedo, aAAd KOl OTNV KOTAOKEUN
KUpatodnywv dwtdc.



