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1. 10" F'evid NavoemioTnuovwy!

Tnv Tpitn 18 OkTWRpioU TTPAYUATOTTOINONKE WE ETTI-
Tuxia n ek®AAwWON UTTOO0XNAG TTPWTOETWYV POITNTWV
Tou AlatunuatikoU [Mpoypduuatog MeTaTmTuxIakwy
zmoudwv “NavoemmoTtrueg kal NavoTtexvoAoyieg —
N&N” yia 1o akadnuaikd érog 2011-2012. H @eTivi
ekdONAwaon eixe 1IB10iTEPN onuaaia yiati ival n 10" ou-
vexng xpovid Asitoupyiag tou AMNMEZ “N&N”. O apiB-
MOG TwV VEOEICAXBEVTWV @POITNTWV QVEPXETAI OTOUG
23 Kal Ta ETMOTNUOVIKA TTEdia aTTd TA OTToia TTPOEPXO-
vTal €ival d1d@opa, OTTWG Kal Ta TTponyouueva £Tn,
YEYOVOG TTOU UTTEPTOVICEI TN OIETTIOTAMOVIKOTNTA TTOU
atraiteital oto Xwpo 1S NavotexvoAoyiag Kal TTou
evBappuveral ota TTAaiola Tou AMNMMZ. ‘ETal, o1 QeTIVOI
TTPWTOETEIG TTpoépxovTal ammd Ta TuRuata Puaikng,
latpikAg, BioAoyiag, Mopiakrg BioAoyiag, dapuokeu-
TIKAG, XNUIKWV Mnxavikwy, HAektpoAdywv Mnxavi-
KWV Kal Mnxavikwyv Mapaywyig & Aloiknong.

2tnv ekdAAwaon TapeupéOnoav  BIBACKOVTEG TOU
AMNMEZ, Mpoéedpol TuNUaTWY TTOU PETEXOUV O€ QUTO, O
Koountopag 1N Zx0oAAg OcTikwv ETMOoTNUWY KaBWg

Kal ol TTPWTOETEIG Kal deuTepoeTEig poITnTéS. O Kab. K.

O k. 2T. Noyobertidng Aicubuvrric tou ATNIME N&N kara

TNV OUIAId TOU OTOUS TTPWTOETEIC QOITNTES

2. MauAidng, KoouAtopag TNG ZXOANG OeTikwyv ETTI-
OTAMWY, UTTOYPAPUICE OTAV OMIAIQ TOU TO CHPAVTIKO
pOAo TTou diadpaparTicel N NavoTexvoloyia oTnv £TTI-
OoTAMN Kai TN (wr] Tou avBpwTtrou Kal oTABNKe OTIG
OUYXPOVES OIKOVOMIKEG KAl TTOMITIKEG €EENICEIC TNC XW-
pag, uttooTtnpifovrag tn duvatdtnTa TnG EAAGdAG va
oTnpIxBei oTOoUug VEOUG ETTIOTANOVEG Kal TO £€pY0 TOUG.
2Tn ouvéxela, To Adyo Rpe o Kab. K. Z. AoyoBeTidng,
AleuBuvtig Tou AMNMZ N&N, o oTtroiog TTapouciace
TOv KUKAO OTTOUdWY TOU METATITUXIOKOU OTIOU Ol
OTTOUdEG BlapKoUV dUO XPOVIa Kal Ta pabriuaTa avi-

KOUV O€ TPEIG KATEUBUVOEIG:




-Texvoloyia Aetrtwv Ypeviwv Kal NavoTtexvoAoyia

-Navounxavikr] kai NavoUAIK&

-NavopBiotexvoAoyia

H ouidia tou Koounropa ¢ 2OE k. 2. lNMaulidn kabwg¢ Kai Tou
lMpoédpou Tou Tunuarog BioAoyiag k. X. XivinpoyAou

Tnv ekdnAwon xaipétnoe emiong o lNpdedpog Tou
Tunuatog BioAoyiag KaBnyntig X. XiviipoyAou TToU
uttoypApuioe Tov onpavtikd poAo TTou dladpapaTicel
n diemoTnuovikoTNTa otn NavoTtexvoAoyia.
‘ETreima, OEUTEPOETEIC POITNTEG XAIPETNOAV TOUG VEOEI-
OaxBévTEG KAl TOUg evBAppuvav yia TNV TTIAOYK TOUG.
H ekdAAwon oAokAnpwbnke e Tnv Trapouadiacn
TPIWV SITTAWPOTIKWY, HECW TWV OTTOIWV dOBNKE N €u-
KaIpia OTOUG TTPWTOETEIG va €pOouv OE €TTAQN HE TO
avTikeipevo Twv N&N. O1 SITTAWMATIKEG epyaoieg Tav
ol €¢N¢:
- "AVATITUEN KAl XOPAKTNPIOKOG VavoTTopwoOwy PBlou-
AIKWV yIa 10TpIKA eppuTelpaTa”, BaBouAidng EAcu-

Bépiog

- "MEeAETN PNXAVIKWV XOPAKTNPIOTIKWY & BOUNG EVU-
OaTWHEVWV KOVIWV TPOTTOTTOINUEVWY ME
vavoowpaTidla", Zrepavidou Mapia

- "OQewpnTIKA MeAETN eAaoTIKWY 1010TATWY Tou TiB2

ME UTTOAOYIOTIKEG MEBODOUG aTTO TTPWTEG APXEG',

Kapapavidng ZtuAiavog

Or1 poitntéc K. E. BaBouAidng, k. M. Ztepavidou kai K. 2. Kapapa-
viéng

MeTd TO TTEPAG TWV OMIAILOY Ol TTPWTOETEIG QOITNTEG
gixav TNV EUKaIpia va OUVONIAROOUV PE KaBnynTég Kal
TOUG OEUTEPOETEIG TUNPOITNTEG TOUG.

Epeig ammd v mAcupd pog Ba BEAape va euxnBoupe
o€ @oITNTéG Kal Kabnyntég pia TrTapaywyiki Xpovid Kai
Ta emmopeva 10 xpoévia 1o AINMMZ N&N va givar e€ioou

EMTUXNHEVO!

KwvaoTavrivog Mixog

Metamtuxiakdg doitntrg AMME N&N

2. AigBvi 2uvédpia - ZxoAcia & 'EkBeon oTig NavotexvoAoyieg & Ta Opyavikd HAe-
KTpoVvikd “ NANOTEXNOLOGY 2012”

NANETEXNOLOGY 2012

International Exhibition & Conferences on Nanotechnologies & Organic Electronics
30 June -7 July 2012, Thessaloniki, Greece

Meta tnv emtuxioa TG NANOTEXNOLOGY 2011, T10
yeyovog auTtAg TNG Xpoviag Ba atroteAéoel n AleBvig
ouvavinon NANOTEXNOLOGY 2012, n otoia Ba

TpaygaroTroinBei amd Tig 30 louviou péxpr kar TIg 7
louAiou 2012, oto Zuvedpiokd Kévipo “l. BeAAidng”
™ng HELEXPO, otn ©ccoalovikn.



H NANOTEXNOLOGY 2012

(http://www.nanotexnology.com/ ) €ival To €T0I0 Yye-

YovOG TTOU PEPEI KOVTA pia SUVAMIKE KOIVOTNTA TTAVW
até 2.000 emoTnuévwy Kal avlpwTTwy aTTd TOV ETTI-
XEIPNUATIKO Kal TEXVOAOYIKO TOUE Ol oTToiol dpaoTh-
piotroloUvTal ota edia Tng NavoTexvoloyiag Kal Twv
Opyavikwv HAeKTpoVvIKWY Kal £T01 TTPOAYEI TNV €PEU-
va, TIG ETTIXEIPNUATIKEG OUVEPYAOIEG Kal TN YETASOON
TNG TEXVOAOYiaG.

H NANOTEXNOLOGY 2012 Ttrepiéxel 10 TTOPOKATW

O1EBVWG KaTALIWPEVA YEYOVOTA:

e 9° AlBvég Zuvédpio aTic Navoemiotiyes & Na-
voTtexvoAoyieg (NN12)

e 6° AlgBvr) Oepiva ZxoAcia “N&N: Opyavikd HAe-
KTpovikd & Navoiatpik” (ISSON12)

e 5° AleBvég Zuptrooio ota EUkautta Opyavikd
HAekTpovikd (ISFOE12)

e 2"°EkBeon Navotexvohoyiag 2012

Mo ouykekpipéva:

o “ 9° A1g@vég Zuvédpio otic Navo-
emoriues & NavorexvoAoyieg (NN12)”
3-6 louAiou 2012

To NN12, To Taykoopiou eupéAciag AleBvég Zuvedplo
oTig Navoemiotiueg & NavoTtexvoAoyieg, Ba Tpayua-
TotroinBei oTig 3-6 louAiou 2011. To NN12 eoTiadel
oTIG TeAeuTaieg e€eAiCeig oTov Topéa Twv N&N Kai oTo-
XEUEI OTNV TIPOQYWYH OUCIOCTIKWY ETTIOTNUOVIKWYV
aAAnAemidpdoewyv PeTafUu epeuvnTwy amd didgopa
media. To NN12 mepihauBaver Téocepa Workshops
Kal €1I0IKEG evOTNTEG, OTTOU Ba d0B0UV opIAieg aTrd die-
BvVWG avayvwpICHEVOUG ETTICTHOVES KAl QVTITIPOCW-
TTOUG TNG Plopnxaviag. @a TrapouciacTouyv, £TTioNg,
TepIoooTeEPa atrd 30 xpnuatodotoUueva atrd Tnv Eu-

pwTraikr) Emtpotri R&D £pya.

Mo ouykekpiuéva, Ta workshops €ivai:

Workshop 1 - Plasmonics - NanoElectronics & Clean
Energy

Workshop 2 - NanoMaterials, NanoFabrication, Na-
noEngineering & NanoConstruction

Workshop 3 - NanoMedicine

Workshop 4 - Bioelectronics

Aképua, oto Tpoéypapua Tou NN12 trepiAaupBdvovtal

Ol TTAPAKATW BPACEIG:

Workshop ota Navo-@wToBoAtaikd, ZTpoyyuAry Tpd-

mea kai Debate otn Navoiatpikr, Brokerage Event.

ameroz 6% A1£@v) Oepiva ZxoAsia oric N&N
(ISSON12)”
30 Iouviou — 7 louAiou 2012

To ISSON12 arroteAei éva onuavtikG yeyovog yia
TOUG VEOUG ETTIOTAMUOVEG, aPoU TTepIAAUBAVEl PIa O€l-
pA atmmd pabriuarta kai opiAieg ota 1o Tpdopara Bé-
Mata ota paydaia avarrtuoooueva Tredia Twv N&N
Kar Twv Opyavikwv HAEKTPOVIKWY, KAl OTTOOKOTTE
OTnNV €KTTAIdEUON TNG ETTOMEVNG YEVIAG £PEUVNTWV
Kal emoTnuévwy. Oa 60000V opiAieg aTTd dIaKEKPIE-
VOUG ETTIOTAMOVEG YIA TIG VEEG €CENIEEIC TNG ETTIOTAKNG
Kal TIg TeXVIKEG aixung Twv N&N, o1Twg etmiong Ba
TTpaydaToTronBei Kal €mideIifn Twv €pyaoTnPIaKWY
OpPYAVWYV Kal TEXVIKWY YIQ TNV avaTITUEn, TO XOpaKTn-
PIOUO Kal TN JEAETN TWV UNIKWY OTN VAVOKAipaka.
Ta oxoAcia kal Ta pabAuara TTou yivovtal ato ISSON
XwpifovTal oTiG akOAouBeg 3 KaTeUBUVOEIG:

e N&N

o  Opyavikd HAekTpOVIKG

¢ NavoiaTtpikn

25k 012 “50 AieOvég Zuumréoio ora Euka-
umrra Opyavika HAskrpovika (ISFOE12)” 2-
5 louAiou 2012

To ISFOE12 atroTteAei To 0 avayvwpiouévo dIeBvwg
EMOTNMOVIKO & epeuvnTikKd yeyovog ota Opyavika
HAektpovikd (OH). Z10 ISFOE12 avauéveral va ou-
YKEVTPpWOOUV d1EBVOUG QANNG ETTIOTAPOVEG, MNXAVIKOI

KAl avTITTPOoWTTOI atrd Blounxavieg yia va oulnTr-



oouv, va avTaAAGgouv 10€€C Kal va AUoouV QAEyovTa
{nTiuata ota OH.

Ta Béuata Tou TrpayuateleTal To ISFOE civar:

OE materials, Novel Device Structures and Architec-
tures, System Integration, Manufacturing Processes &
Quality Control, Bioelectronics, Organic Photovol-
taics, OLED Displays and Lighting, Thin Film Batte-
ries, Organic Circuits, Sensors, Smart Textiles, and

Business Opportunities.

MNapdAAnAeg Spdoeig Tou ISFOE12:

Workshop ota Opyavikd PwTtoBoAtaikd (OPVs),
Workshop on Bioelectronics (koivé pe 1o NN12), EidI-
kA Evotnta otn Z1patnyikn yia tTa OH 1ng EupwTing,
Twv HIMA kai Tng Aciag.

3% hoy 2os3 “2"A1g6vric Ek6son oTic
NavorexvoAoyisg & ra Opyavikd HAskTpovika
(NANOTEXNOLOGY 2012 Expo)”

2-6 louAiou 2012

H NANOTECHNOLOGY EXPO 2012 avapévetar va

ATTOTEAECEI TO HECO VIO TNV AVADEIEN KAIVOTOUIKWY KAl

ETTEVOUTIKWYV gukaipiwv otn NA EupwTrn Kai Tnv TTepl-
oxnl Twv BaAkaviwv og autoUg Toug TouEiG. XTn Alg-
0vl 'EkOeon 0a CUMMETEXOUV TTEPICOOTEPOI ATTO
2.000 Eptropikoi ETTiokéTTTeEG a1mrd 6A0 TOV KOO0,
o1 o1roiol B0 EKOETOUV TA TTPOIGVTA TOUG KOl OTOUG
otroioug Trapéxetal dueon mpoopaon oe egei1di-

KEUMEVEG aYOpPEG.

H diopydvwon t1ng NANOTEXNOLOGY 2012 yivetai
atro 10 gpyacTrpio AemTwyv Ypeviwv, NavoouoTnua-
Twv & Navoperporoyiag (LTFN) tou A.M.O.,
HELEXPO, 10 B¢patiké diktuo NANONET kai 1O
AN.M.Z. N&N kai utrooTnpiletal attd Tnv AAeCAv-
opeia Zwvn Kaivotopiag kai TToAAG MavemmoThuia Tou
eEwtepikol  6mwg 1O  University of California,
Berkeley, Cornell, University of Bordeaux, University
of Belgrade k.a.

. A.

doitATpIa PappakeuTIKAG ZX0ANS AlNO

3. NavoApBpoXovdpog: H épguva yia Tnv avayévvnon ApBpikou Xovdpou Kal Thv
KatatroAéunon tng OoteoapBpiTIdag

H KUpIa 10€a TOU gpeUVNTIKOU épyou

NavoApBpoXovopog(http://Itfnprojects.physics.auth.gr/na

noarthrochondros) €ival n dnuioupyia Piag véag oTpaTn-

YIKAG HEBOOOU-BepartTeiag yia Tnv avayévvnon XOv-
dpou oTtnv apBpikr TTeploxA Tou yévaTtog. Autd Ba eTTI-
TEUXBE e TNV AVATITUEN VAVORBIOUIUNTIKWY OUVOETWY
IKPIWHATWY, TO CUVOUAOKO TOUG HE TTPWTEIVIKOUG BIo-
EVEPYOUG TTAPAYOVTEG Kal BAAOTIKA KUTTOPA YIa VA €-
cao@aAioouv TNV TTPOCEAKUON, Kal TOV TTOAAATTAGCIO-
OMO6 TWV KUTTApwY oTOXWV. Mg auTtd ToV TPOTTO TTPOA-
YETQI N I0TIKA avayévvnon aAAd Kal n XxpAon Kaivoto-
HwV TEXVIKWY UWNAAG SIOKPITIKAG IKAVOTNTAG YA TN

MEAETN TWV TTPWTEIVIKWYV KAl KUTTAPIKWY OAANAETTIOPA-

O€WV O€ VAVOKAIJOKO JE ETTAKOAOUBO TTEPIOPIOUO TWV
peAeTwV o€ Cwa. To NavoApBpoXovdpog Ba atroTeAé-
o€l TN BAon yia TNV TTapaywyn EYEUTEUPATWY aTro é-
guttva BIoUAIKG TTou €TTdyouv Tnv TOTTIKA avayévvnon
TWV KATEOTPAPMEVWY IOTWV OE TTOIKIAEG KAIVIKEG £Qap-
Hovyég oTov Topéa TnG AvayevvnTiKAG laTPIKAG.

O1 CUMPETEXOVTEG QOPEIG gival oI EENG:

1. ApiototéAeio TMMavemoTApio ©O£0oaAOVIKAG
(ANO) - ZuvToVvIoTAG, UE 4 EpyaaTnpia, i) EpyacTthpio
NAemrtwv Yueviwv, Navoouotnudrtwyv kal NavoueTpo-
Aoyiag, TuAua PuoikAg, ii) Epyaotipio Bioxnueiag,
TuAua Xnueiag, iii) " OpBotraidikry KAvikr), Touéag
Xeipoupyikng Tunua latpikng, iv) EpyaoTrpio BioAoyi-



KAS Xnueiag, Touéag BioAoyikwv Emotnuwv & lMpo-
ANTITIKAG laTpIKAG, TuARua laTpIkig

2. NavemoTAuio Marpwyv (MM), ye o EpyacTrpio
EuBiounxavikng kai Bioiatpikig Texvoloyiag, Turpa
MnxavoAdywv Mnxavikwyv Kal AepovauTrnywyv

3. H etaipeia KEXAFIAZ B.&A. O.E. «Ymepkpdua
MnyxavoAoyiki», e £dpa Tn Occoalovikn

4. H etaipeia Biohellenika A.E., pe £0pa Tn ©ccoalo-
vikn.

To epeuvnTiKO £pyo NavoApBpoXovdpog xpnuatodo-
TeiTal ammd 1N Apdon EBvikAg EpéAciag “ZYNEPIAZI-
A” ota mAaiola Tng NMPA=HZ | “Zuvepyatikd €pya pi-

KPNAG Kal Jeoaiag KAipakag”.

EvapKTApPIO OUVAVTNON

H EVAPKTHPIO ouvavtnon TOU épyou
NavoApBpoXovdpog TTpayuatoTroinénke otn Ocooa-
Aovikn oTig 08/09/2011 oT10 =evodoxeio HAékTpa MaA-
AGG. ZUpPETEIXOQV QVTITTIPOOWTTOI ATTO TOUG EPTTAEKOE-
VOUG QopEig. ZKoTTOg TG ouvavTnong frav n B€oTrion
TWV CTOXWV Kal ToU TTAAVOU £pyaciag Tou €pyou, OTTou
oulntNBnkav ol €peuvnTIKEG APHOBIOTNTEG TOu KABE
popéa pe Baon 1ig Evotnteg Epyaciag (EE) Tou £pyou.
Mia 1m0 avaAuTIKA TTEpIypa®r akoAouBbnoe yia Tig EE1
kai EE2 1Tou agopouv Kupiwg Ta TTpwTa dUo Xpovia
Kal €I0IKOTEPO TOUG TTPWTOUG 6 PAVES TOU €pyou. ZThV
EE1 Ba mpaypaTtotroin®ei éva TToAU onuavTikd PEPOG
TOU €pyou, N €TMIAOYR TWV UAIKWYV YIa TO IKpiwua, Td
AeTTT@ Upévia, TNV TTPpGBean OTAPIENS Kal TO ‘paxaipr’,
KaBwWG €TTiong Kal o TTARPNG XAPAKTNPIOHOS TWV IKPI-
WHATWY KAl TwV AETTTWV upeviwv. H EE2 aoyoAcital
ge Tnv TTapaywyn (Méow TNG TeEXVIKNAG Protein
Engineering) kai Tnv kaBnAwon (mTpwTtdkoAAo BloTi-
vNG/oTPETTTARIOIVNG) TWV TTPWTEIVIKWY TTAPAYOVTWV.
O1 dpdoeig kal Ta atroteAéopata Twv EE1 kal EE2 ah-
AnAocupTTAnpwvovTal Kal Ba TTPayUaToTToIoUVTal TTO-

PAAANAQ XpoVIKA.

LA AL

O 2ZuvrovioTAG ToU Epyou, ZUUUETEXOVTEC QOPEIC aTNV evap-
Kab. 21. ANoyoberidng, Tma- KThpia ouvavrnon Tou mpoypauua-
pouaiddel Toug OTOXOUS TOU To¢ NavoApBpoXovdpog

EmirAéov, Katd Tn SIAPKEIA TNG CUVAVTNONG £YIVE KAl N

TTAPOUCIACT TWV CUMPETEXOVTWYV POPEWV.

e O KaB. 2tépylog AoyobeTidng amdé 1o EpyaoTtipio
Aemrtwv Ypeviwv, Navoouotnudrwyv kai Navo-
peTpoloyiag — LTFN Ttou AMNO, wg ZuvrovioTrg
TTPAYUATOTTOINOE APXIKA T CUVTOMN QvaoKOTTnon
Tou ‘Epyou Kal OTn OUVEXEIQ TTPOXWPENOCE OTN TIO-
pouciaon Tou EpyaoTtnpiou kai To pdAo Tou péoca

oT1o Epyo.

e O Ap. Z. lMerpdkng atmd 1 Biohellenika mrapouoi-

aoe TNV eTaipeia, TIG UTTOBOUEG Kal TIG dpaoTnEIOTN-
Te¢ TNG. EoTiaoe oTto pdAo Tng péoa oTo £pyo, On-
Aadn Tnv emmeCepyacia aAAd kal BEoTTION TTPWTO-

KOAAOU yia T TTApOoXr TwV PAACTOKUTTAPWY.

O Ap. 2. lerpdkng mapouaidlel 10 pOAo NS
Biohellenika

e H Kab. A. XoAA-MNatradotrotAou amé 1o EpyaoTtni-

pi1o Bioxnpueiag Tou TuRuarog Xnueiag Tou AlNO
Ouvéxloe Je Tn oUvToun Trapouaiacn Tou EpyaoTn-
piou Kal ETTIKEVTPWONKE OTNV TTEPIYPAPI TOU TTPW-
TOKOMNOU yia Tnv Tapaywyr (Méow Protein
Engineering TeXVIKAG) Kal TNV KABAAWON OUYKEKPI-
HEVWYV TTPWTEIVIKWYV TTApaydvTwy (TTpwTOKoAAO Blo-
Tivng/oTpeTtTafidivng) ota didgopa vavoUAIKA (Ku-

PiWG OTIG VOVOIVEG — IKPIWHKATA Kal TTIBAVWG Kal OTA



upévia) yia TNV TTPOGEAKUGN Kal Tov TTOAAATTAGOIa-
oMb XovOpOoKUTTAPwWY, OAAG Kal Tn diagopoTroincn

BAaoTOKUTTAPWY O€ XOVOPOKUTTAPA.

H Kab. A. XoAnp-lamadormrouAou Trepi-
ypapel 1o poAo tou Epyaotnpiot Bioxn-
ueiag Tou ArO

e O k. B. Kexayiag ammo v KEXATIAZ B.&A. O.E.
“Yrrepkpdua MnyavoAoyikl” Trpoxwpnoe o€
HIa €100yWYR TNG ETAIPEIAG KAl TWV UTTOOONWY TNG
Kal éKave AOYO YIO TIG EQAPHOYEG TWV PETAANIKWYV
OUOKEUWV TTOU TTOPAYyouv, KaBWwg ETTioNnNg Kal yia
TIG dIAPOPEG ouvepyaaieg Toug. Avagépbnke oTn

XPAoN BIOCUUPBATWY UAIKWYV Kal TTPOIOVTWY YIa TNV

KATAOKEUN TNG TpoBeong oThnpIiEns aAAd kal Tou
‘waxaipiol’ yia Tnv TTPOKANon Kevou/BAGRNg oTta

MIKpG Cwa.

O Av. KaB. ®. Zd&iey, amd tnv opdda g I Op-
fotraidikig KAIVIKR Tng laTpikAg ZXOARG Tou
ANO Trepiéypaye v ouvTopia TNV avatopia Tng
apPOPIKAG TTEPIOXNG KAl TOUG TTAPAYOVTEG TToU Ba

eTTNPedoouV TN oxediaon Tou EJPUTEUUATOG.

H eméuevn ocuvavinon tou NavoApBpoXovdpog opi-
otnke yia tnv Méuttn 8 Maprtiou 2012 oTn Occoalo-
vikn, 0TToU Ba TTOPOUCIACTOUV TA ATTOTEAECUATA KAl
O1dpopa AAAa oToixeia TTou CUAAEXBnKav atmd Toug
EUTTAEKOUEVOUG QOPEIG KATA TN DIAPKEIA TWV TTPWTWV

6 uNVwv.

M. KaBatdikidou
MetadidakTopikr] EpeuviTtpia LTFN

4. ROleMak: H tropsia yia Tnv avarmTtuén Twv Opyavikwv HAekTpovikwyv otnv EAAG-

To Eupwtaiké Epeuvntiké TMpoéypaupa ROleMak
(Reinforce Organic Electronics Research Potential in

Kentriki Makedonia) (http://www.rolemak.eu) ctoxeuel

oTnV evOUVAPWON TNG EPEUVNTIKAG KAl TEXVOAOYIKNG
ouvapikng TG Makedoviag ata Opyavikd HAekTpovIKa
(OH). To ROleMak xpnuatodoreital atrd tnv Eupw-
Taikr) Emitpotn, 1o 7° mpdypauua TTAQicio, Je TTPo-

UTTOAOYIONO 2,74 ekarT. eupw. EmoTnUovikd utreUBu-

oa
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niv. Bordeau
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VOG ToU épyou gival o kaB. 2. AoyoBeTidng, AleuBuvTng
Tou EpyaoTtnpiou Aemrtwov Yueviwv — NavoouoTtnud-
Twv & NavopetrpoAloyiag (LTFN), Tou TuAuatog duoi-
KNG Tou AMNG. To LTEN kai To TuRua Puoikig diabé-
Touv TTOAUETH euTrelpia ota OH kal £Xouv CuVTOVIOEl
Kal uAotroifjoel TTABOG €BVIKWV Kal EUPWTTATKWY €-
PEUVNTIKWY £PYWV O€ BEPATA ETTIOTAUNG KAl TEXVOAO-

yiog UNIKwv kal OH.



O1 dpdoceic Tou ROleMak €xouv AdN ekivoel kal ol
OnNUAvTIKOTEPES ATTO AUTEG TTapoucidlovTal OoTnV Ou-

VEXEIQ:

Kick-off Meeting

Tnv Mapaokeun 9 ZemrreuPpiou 2011 ato Zevodoxeio

Electra Palace trpayuatotroifbnke n evapKTipla Ou-
vavtnon Tou Tpoypdaupartog (Kick-off Meeting), tmou
atmmotéAeae TNV evapkThpia dpdon Tou ROleMak . To
TTPWTO PEPOG TNG eKOAAWONG TAV AVOIXTO OTO KOIVO
Kal o€ autd TTapouadidoTnkav n ¢uan Tou épyou, ol
OTOXOI Kal 01 pACEIG TOU, N Onuacia Tou Kal ol CUW-
METEXOVTEG O€ AUTO POPEIG.

2TO0 OeUTEPO MPEPOG TNG €KONAWONG, TO OTTOIO APO-
POUCE TOUG CUMUETEXOVTEG OTO £PYO , EYIVOV ATOUIKEG
TTAPOUCIACEIG TWV EUTTAEKOPEVWV QOPEWY, YVWOTO-
TToIénkav ol atraithoeig TG EupwTraikAg ETTpoTng,
Ol OTOXO! Kal TO XPOvOodIAypPANKa YIO TOUG TTPUWTOUG
12 Priveg épyou. ZTn cuvéxela, oulnTriinke n TTOAITIKNA
TTou Ba akoAouBbnBei 6cov agopd Tnv Opydavwaon &
Alaxeipion Tou, Toug TpoéTTOUG Aloiknong Tou, Ta OIKo-
VOUIKA Kal TIG dpdoelg AIKTuwong. EmitTAéov, oulnTh-
Bnke o TPATTOG B1AdoONG KAl A&loTToiNONG TWV ATTOTE-
Aeopdtwyv. TéAog, kaBopioTnkav o1 YEANOVTIKEG Dpd-

OEIG KAl EVEPYEIEG £WG TNV ETTOPEVN CUVAVTNON.

Stakeholder Meeting & Workshop

Tn Aceutépa 21 Noguppiou 2011 oTo Zevodoxeio
Electra Palace éAafe xwpa, ota mAaioia Tou ROle-
Mak, to Stakeholder Meeting & Workshop pe 8¢ua:
“‘Avartuén Tng Biounxaviag Opyavikwy HAEKTPOVIKWY
otnv EAANGSa - I7.

216)x0¢ Tou Stakeholder Meeting Atav n cuvavinon
EMOTANOVWY, PNXAVIKWY, BIOUNXAVIKWY QOPEWV, TE-
AIKWV XPNOTWYV, EKTTPOCWTIWY TTEPIPEPEIAKWY KOl €-
BVIKWY apxwv TToU OpPaCTNPIOTTOIOUVTAl OTO XWPO
TWV UAIKWV & XNUIKWYV, evépyelag & @wTOROATAIKWY,
KAwaoToUgavToupyiag, cuokeuagiag TpoQidwv, plo-
IATPIKAG KAl vRIa@EépovTal yio oUVAYN CUVEPYATIWY,
evnuépwon Kal OpAoelg EUTTOPIKAG agloTToinong Twv

OH. H ouvdvtnon €oTiaoe oTa €§AG : a) evnuéPwWon

yia TIS 0pacTtnpIdTnTeG ota OH, B) eviomoudg gukal-
PIWV CUVEPYOOIAG, Y) TTPOOTITIKES Kal A&lOTToinan Twv
QATTOTEAECUATWY £PEUVAG.

Tnv ekdNAwon tTapakoAouBnos TTABog KO6OoPoU Kal
N xaipétnoav o Yeutroupyog Yyeiog K. M. M1ToAa-
png, 0 BouAeutig K. . lwawvidng, EkTpdéowTTol TNG
Mepipépelag Kal Twv AfPwY TNG TTEPIOXNAG.

Mo ouykekpipéva, otnv ekdnAwon o Kab. 2. AoyoBe-
TidNG TTapouciase TIG EQAPHOYES Kal TN SUVAMIKA TNG
ayopdg Twv Opyavikwyv HAEKTPOVIKWY, TIG dpaoTnpIo-
TNTeg E&A kai TIg dpdoeig diktuwong Tou LTFN o€
Bépata OH, TIG BIOUNXAVIKEG TTPOOTITIKEG TTOU TTPOKU-
TITOUV Kal Ta 0QEAN aTTd TNV avaTTtuén TG Biounxavi-
ag Twv OH yia Tnv Trepioxn TG Kevrpikhg Makedovi-
0G. H opiAia Tou oAokAnpwBNKe Pe TNV TTapouciaon
TWV oUOTAdWYV (EPEUVNTIKWV KEVTPpWYV, MavemmoTnpi-
wv Kal Spin-offs/Start-ups eTaipiwov) TTOU dpacTnpio-
moioUvral  ota OH oTtov  EupwTtaikd  xwpo.
AkoAouBnoe n opidia Tou Kabnynt) tou TuAPaTOC
Xnueiag Tou MavemoTnuiou Matpwyv K. lwdvvn KaAAi-
Ton. O Kabnyntig K. |. KaAAitong yvwoToTroinae Tig
opdoceig E&A ota OH otnv mepioxn ¢ Marpag ka-
Bwg Kail TIg dpacTNPIOTNTEG BUO ETAIPIWY TIG TTEPIOXAS
oT1o edio Twv OH, Tn¢ Brite S.A. Solar Technologies
ka1 Tng Advent Technologies S.A..

O Ap. Jens Hauch, AicuBUvwv 2ZUuBouAog ToU
Energie Campus Nirnberg mng Mepuaviag, mepiéypa-
e TIg dpdaoeig Tou Campus. Ava@EpBnke oTa TTAEovE-
KTAMATA TWV EUKAPTITWY OPYAVIKWY PWTOBOATAIKWY,
TOug OTOXOUG TToU XpPelddeTal va emTeUXBoUV Kal Ta
EUTTOdIO TTOU TTPETTEI va EETTEPACTOUV WOTE VA KATA-
OTel €QIKTA N PAdIKA TTOPAYwWYH KAl EYTTOPEUNATOTTOI-
non Toug.

O Ap. Kwvotavrivog PwoTtnpottoulog atmé 10
Helmholtz-Zentrum Berlin avépepe TIG KUPIEG dpACTN-
p16TNTEC TNG MNepuaviag ota Opyavikd HAEKTpoVIKA Kal
Kupiwg ota Opyavikd PwToBoATAIKA.

21N ouvéxela, o Ap. Nico Meyer amd v eTaipia
AIXTRON 1n¢ lepuaviag kal o Ap. Nikog Kexayiag
atrd 10 €peuvnTIKO KEVTPO ICN TNnG loTTaviag Trapouaoi-
acav TIG yeBddoug Kal diepyaaicg TTou XPNOIYOTTOIoU-

vTal yia TNV TTapaywyr Twv OH.



2T0 TeAeuTaio pépog TNG ouvdvtnong, o Ap. MauAog
MNavvouAng amd Tnv etaipia INTECS 1ng lMeppaviag
TOVIOE TNV avayKaidoTnTa yia dnuioupyia vEwv Kalvo-
TOPWV ETTIXEIPAOEWY OTO TTEDIO Kal Ta opEAN TToU Ba
TTPOCYEPOUV TNV TTEPIOXN.

H Ap. ZUABia MNauAidou atré tnv ETAKEI 1TANpO@O-
PNOE TOUG OUMMETEXOVTEG OXETIKA HE TIG EQPOPUOYEG
Kal Toug TpoTTouG evowpdtwong Twv OH og KAwaoTo-
UQavToupyika TTPOIGVTA yia Tn dnuioupyia Twv “€gu-
TIVWV” UQACHUATWV.

TéNog, o1 KK. Owpaidng atrd Tnv etaipia Compucon
KAl ZOoUKOUAIGG atrd Tnv etaipia Mpiopa HAekTpovikd
ava@épbnkav OTIG TIPOOTITIKEG TTOU avoiyovTal atro Ta
OH vyia TIG eAANVIKEG €TaIpieg Kal TNV AVATITUEN TNG
Biounxaviag Twv OH. O1 opiAieg oAokAnpwOnkav pe
TNV TTAPOUCIAch TWV PEAWV KAl TwV OPACEWV [iag gv
ouvaun ouoTtadag (cluster) €TaIPILOV KAl EPEUVNTIKWV
QOPEWV TTOU €xel WG OTOXO TN dnuioupyia TG Bioun-
xaviag OH otnv EAAGSa. H ekdrAwon éKAEIoE PE GU-
{ATNON TWV TTAPEUPICKOMUEVWV.

AAAnAeTidpoon avlpwITIvou ETTICTNUOVIKOU Su-

VOUIKOU

‘Evag a1ré Toug Baocikoug otdxoug Tou ROleMak eival
n omacXoAnon oto AlMO diEBvwyv avayvwpioPEVWY
EMOTANOVWY OTO TTEdIO pE €viovn €peuvnTIK AAAG
KAl ouyypa@Ikr] dpacTtnpidTNTa OTO EVEPYNTIKO TOUG
otov Topéa Twv OH. Mo ouykekpiuéva, TTévTe Kabn-
ynTég Kal Epeuvnrég S1EBvoUg oriung Ba eTmoKke@TOUV
Kal 6a douAéwouv oto LTEN kai To TuAua PuoikAg

ato 4 -18 uAveg €KAOTOG, avaTTUoOOVTAG TIG TEXVO-
Aoyieg kal epappoyég Twv Opyavikwv HAEKTPOVIKWV.

H TTopeia auth Eekivnoe pe Tnv €TTiokewn Kail dlapovA
Tou Ap. K. dwotnpoémoulrou, amd 10 Helmholtz —
Zentrum TOU BepoAivou, otTou cival AlguBuvTig NG
epeuvnTIKAG opddag ota Opyavikd PwToBoATaikd. H
TTEPIOX OTnV oTtroia e&eIdikeueTal gival Ta Opyavikd
dwToBoATAIKA Kal €évag aTTd TOUG OTOXOUG TNG OUVEI-
opopdg Tou oto ROleMak eival va evioxuBouv oTo
AlNO Tta Epyaotrpia Tou oxeTi(ovTal e TO TTEdI0 TWV
Opvyavikwv PwToBoATAIKWY PE PIKPA UopIa, YE TA KO-
TAAANAa 6pyava kai eykataoTtdoels. O Ap. dwaoTtnpod-
TToUAOG gpydcetal AdN éva priva oto LTFN petagEpo-
VTOG TIG YVWOEIG TOU KOl Ba ETTIOKEQPTEI KAl APKETEG
aKOPN Popég To AMNO Kabwg o TTPOPRAETTOUEVOS GUVO-
AIKOG xpdvog TTapauovig Tou gival 12 pAveg. ETtiong
QoITNTEG Kal peuvnTéC aTTd To AlNO Ba eTmoke@BoUv
ME TN o€1pd TOoug To EpyacTrpid Tou oto Helmholtz —
Zentrum 610U Ba ekTTAIdEUTOUV OTA CUCTAMATA TTOU

XPNOIMOTTOIOUVTAI EKEI.

210 dueoca oxédla Tou Xpovodiaypduuarog tou RO-
leMak eival va emmioke@0ei To LTFN o KaB. I'. MaAAio-
pag amd Tnv Ecole Nationale Supérieure des Mines
Tou Ayiou ZTe@dvou TnG MNaAAiag.

ewpyiou AéoTroiva
Ymoyneia Aiddktwp TuRpatog Puoikig

5. H HAekTpoviki BiBA100iAkn EpyaoTnpiwyv LiLa: Eikovika EpyaoTtipia & EE’ artro-
otacewg Meipdpara otig N&N

Ta gpyaotipia eikovikwyv (Virtual Labs) kal Ta gpya-
oTApIa TTpaydaTikwy Treipapdtwy (Remote Experi-
ments) oTa oTroia 0 XPNoTng €xel TTPOoBacn PEow
Tou SI1adIKTUOU atroTeEAOUV Ta CUyXpova epyaAcia yia
TNV apTIOTEPN eKTTAIdEUCN MaBNTWY TNG AcuTepoBAB-
MIag ekTTai®euUONG KAl QOITNTWV. APKETEG EPEUVNTIKEG
Ouddeg o€ OAOKANPO TOV KOGHO €XOUV avaTrTUgEl TTa-

POUOIO NAEKTPOVIKO EKTTAIOEUTIKO UAIKO, TO OTTOIO Mé-

XP! OTIYUNAG TTAPAPEVEI aVOPYAVWTO Kal avagloTroinTo,
EVW N Xprion Tou €iTe TreplopiCeTal oTa TTAQioIa £vog
HaBruaTog ) dev XpnolyoTrolsitTal KaBdAou.

To eupwTdikd epeuvnTIKO TIpdypauua “Library of

Labs — LiLa” (http://www.lila-project.org/) éxer wg

OTOXO Tn dnuioupyia PIag TTPWTOTTOPIOKAG NAEKTPOVI-
KAG TTUANG (Portal) n omroia Ba atmmoTeAei nAEKTPOVIKA

BIBAIOBAKN TTOU Ba CUYKEVTPWVEI Kal Ba TTapéxel op-



yavwpéva OTOUG TTAVETTIOTNMIOKOUG KaBnynTéG Kai
TOUG @OITNTEG TTANBWPA EIKOVIKWVY KOl TTPAYHATIKWV
TTEIPAPATWY PE OKOTTO Tn PBeATIOTOTTOINCN TNG TTPO-
oQePOPEVNG eKTTaIdEUONG. AUTEG TIG PEPES “avapTh-
onke” oto diIadikTuo n TeAIKN ékdoon Tou LilLa Portal

(http://www.library-of-labs.org) (£x. 1), n otroia eivai

ETMOKEWYIUN ATTO TOUG XPAOTEG, OPKEI VA €XOUV £yypa-
@ei oTo portal akoAouBwvTag pia aTTAr dladikagia ey-

YPOPNG.

hla Libeary af Labs 5
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2xnua 1: H ogAida urmrodoxr¢ rou LiLa Portal

Méxpr oTiyuAg ol @oitnTég/XpoTeg Tou LiLa portal
éxouv getrepdoel Toug 100 kal n TTpoéAeucn Toug Pai-
vetal oT1o Trapakdtw oxAua. O ‘EAAnveg @oitn-
TEG/TpIEG  TIpoépxovTtal  amd  TO ANMZ

“NavoemioThpeg & NavoTtexvoloyieg”, ota pabn-

paTa Tou oTroiou €xouv evrtaxBei TTpayuatiké TTeIpd-
pjaTta MikpookoTriag ATopikwy Auvauswyv Tou Epyo-
oTtnpiou Aetrtwv Ypeviwv Navoouotnudtwy kal Na-
vopeTpoAoyiag (LTFN) tou ApioTtoteAciou MavemmioTtn-
piou Oeocoalovikng (AMO) kai PacuaTooKoTTiag TOU
Technische Universitat Berlin (TUB).

I Greece
[ Spain
I Netherlands
UK

I China
[ 1Germany

851% 9.32%

24.5%

2.13%
3.19%

56.4%

sxnua 2: H xwpa mpoéAsuons twv @oitntwv/xpnotwyv tou LilLa
Portal

EidikéTepa N nAekTpovikr BIBAIOBAKN/TTUAN TTEIpANG-
Twv LiLa Trapéxel oto xprRoTn:

a) ynxavr) avalntnong Twv €mMOUUNTWY EIKOVIKWVY Kal
TTPAYUATIKWY TTEIPAPATWY

B) epyaAcia emmiKoIVWVIAg Kal agloAdynong

Y) NAEKTPOVIKA PE€CQ eKTTAIEUONG

0) eAeyxouevn TTpooBaon

€) ouoTnua kpatoswy (booking system) yia Tnv Tre-
PITITWON TWV TTPAYUATIKWY TTEIPAPATWY, OTA OTTOoIx
emMTPETTETAI N TTPOORACN HOVO evOg XPROTN KABE @o-
pa

O0T) €UKOAN EVOWNATWON TOU NAEKTPOVIKOU TTEPIEXO-
pévou Tou LiLa ota cuotiuarta diaxeipnong eKTTaldEu-
TIKOU UAIKOU (Learning Management Systems) 1a o-
TToia O100£T€l TO KABE eKTTAIOEUTIKKOG idpupa (OTTWG TO
Moodle, Blackboard, 10 eclass Tou EAET «k.qa.)

{) KaTayxwpenorn Tou NAEKTPOVIKOU TTEPIEXOUEVOU OTOV
katadAoyo Twv BiIBAIoBNKWY

n) duvardTnTa ouvdeong pe 1o «Wonderlandy, To o-

T0io gival TTePIBAAAOV 3D €IKOVIKWYV TTEIPAUATWYV.

O eTaipol Tou gpeuvnTikOU TTPoypduuarog LiLa atro-
TeAoUV O1EBvr) oudda epyaciag Pe oKoTrd Tnv ApTia
AeIToupyia 0 TEXVIKO, ETTIOTNHOVIKO KAl TTOMITIOTIKO
eTTiTedo TNG NAekTPOVIKAG BIBAIOBAKNG / TTUANG LiLa.

To Universitat Stuttgart cival o cuvtovioTr g Tou gpeu-

vnTikoU €pyou Kal o€ ouvepyaoia pe 1o Technische

Universitat Berlin kai Tnv etaipeia CMCL  éxouv oxe-

d1Goel To TTPOTUTTO TwV PETA-Oedouévwy (metadata)
Me Baon Ta oTtroia AsiIToupyei n unxavr avalitnon Twv
elpaudTwy oTnv nAekTpoviki TTUAN LiLa. H dnuioup-
yia Tng nAekTpovikAg TTUANG LiLa kai Twv dla@opwv
AEITOUPYIWV TTOU TTPOCPEPEI OTOV XPHOTn TTPOEPXO-
vTal aTTO TNV CUVEPYATia TOU GUVTOVIOTH JE TOUG €101-

Koug emioTripoveg atrd 1o Universidad Politecnica de

Madrid, evw TO eKTTAIDEUTIKO UOVTENO TTOU UTTOOTNPI-
Cel 10 LiLa é€xer oxediaoBei amd 10 Technische

Universiteit Delft (TUD), o€ ouvépyeia Pe TOUG UTTO-

AoitToug eTaipoug Tou épyou. Ta epyaAcia agloAdyn-
onNng TNG NAEKTPOVIKAG TTUANG LiLa kal Tou nAekTpOVI-
KOU TTEPIEXOMEVOU TNG TTPOEPXOVTAl ATTO TN CUVEPYO-

oia Tou gpyaocTtnpiou LTEN Tou AlNG kai Tou TUD.



OAol oxedOv Ol €TAIPOI TTPOCPEPOUV  EIKOVIKA Kal
TTPAYMATIKA TTEIPANATA KAl EPYQOTAPIO HECW TNG NAE-
KTPOVIKNG TIUANG LiLa. 'Etor amdé Tnv  Sun

Deutschland (twpa Oracle Deutschland) ouvelogé-

pouv oTnv €évtaén oto LilLa €IKOVIKWV TTEIPAPATWY
amé 10 3D TrepIBAAAOV  “Wonderland”, evw TO

Linkopings Universitet ka1 n MathCore Engineering

AB mrapéxouv oToug xprioteg Tou LiLa tnv duvatdrtn-
Ta va oxedIAooUV €IKOVIKA e€pyaoTrpla e Bdaon Tnv

vAwooa Modellica. To University of Cambridge &ivel

TTPOoRacn OTo TTPAYHATIKO gpyacTApio XNuikAg Mn-
xavikig “Weblabs”, 1o TU Berlin 010 TTpayHaTIKO €p-
yaoTiplo meipapatwy KAaooikAg kai MovTtépvag du-

oikng “Remote Farm”, 1o lavemoTAPIo TnG 2TOUT-

yapdng ota ekovikd Treipapata “VideoEasel”, 10

Universitat Basel o1o gpyaotrpio “NanoWorld” kai 10

LTEN 1ou AMN® oTta mpaydaTikd mreipduara Navore-

XvoAoyiag Tou “EpyacThpiou TnAe-mreipapudtwy Navo-

TeXVoAoviag” (Zx. 3).

NANOTECHNOLOGY REMOTE LAB

An Online Experiment

Welcome to the Nanotechnology Remote Lab !

Febrary 3, 7011
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2xnua 3: H ogdida ummodoxng rou Epyactrpio TnAe-mreipaudrwyv
NavorexvoAoyiag

To Epyaotipio TnAe-mreipapdtwy NavoTtexvoAoyiag
dieubuveral atmd Tov KaBnynth Tou Tu. GuoikAg, AMO
>1épyio AoyoBeTidn Kal TTPOCQPEPEI OTOUG POITNTEG TOU

AMNMMZ “NavoemiotAueg & NavoTeXvoAoyieg” Kal Toug

OUPUETEXOVTEG OTO €TAOIO AlEBvEG Oegpivd oxOAgio
“‘ISSON12” 1n SuvatdtnTa €KTEAEONG TTPAYHATIKWV
TelpaudTwy MikpookoTriag ATOUIKWY Auvapéwy, Za-
pwTiKAG MikpookoTriag Zrpayyog kai NavoAiBoypadoi-
aG.

Ap. KaooaBétng Zmupidwy - LTFN
TuRua PuoikAc, A.M.O.

e-mail: skasa@physics.auth.gr

6. AirAwpaTtikég Epyacieg Twv Atro@oitwy Tou AINMMZ N&N

- MeAétn Mnxavikwyv XapakTnpIioTIKWV Kal Aopng Evudatwpévwyv Koviwyv TpoTtro-
TToinpévwy pe NavoowpaTtidia

Me Tov 6po Kovieg OTn dOUNON £VVOOUUE KUPIWG O-
vopyava UAIKA QUOIKAG TTPOEAEUCNG TTOU AVOUIYVUO-
peva pe vepd Kal divouv euttAaoTta piyuarta. H avadn-
TNON MIAG IKAVOTTOINTIKAG AVTOXAG Kal AvBEKTIKOTNTAG
OUVOETIKNG Koviag atroTeAoUoe Kal aTToTeAEl ouvexn
emdiwgn otn d6unon. MNa TNV AvTIPETWTTION TWV HEIO-
VEKTANATWY TWV TTOAQIWY KOVIWV Kal TNV TTARpwOon
TWV QUENUEVWY ATTAITAOEWY TWV KATAOKEUWY £QApP-

polovTal amd TTalaid péExpl onuepa EEUTTVOI GUVOUQD-

OJOi KOVIWV HE | XWPIig TNV TTPOCOAKN TTPOOUIKTWV
(o€ YIKPO TT0000TO) A KAl SIOPOPWV IVWDV.

MpoBARuarta TTou Kataypd@ovTal armmd TV eQapuoyn
TWV KOVIWV €ival N ouppikvwaon, N pnypaTwon, n Jei-
wan TG avioxng Kal NG avlekTikdTNTag 0T XPOVO.
Emiong o1 ouyxpoveg Kovieg ouxvd TTapoucialouv
TTPWIYEG PNYUATWOEIG UE CUVETTEIEG OTNV AVTOXI Kal
TNV avOEKTIKOTNTA TOUG. AUCEIC oTa TTPOPRAARUATA AQUTA
ETTIOILKOVTAI PE XPNON TWV EPYAAEIWY TTOU TTAPEXEI N

vavoTexvoAoyia 1600 OTOV TOMEQ TNG TTAPATAPNONG



0€ VaVO-KAiJaka 600 Kal JE TNV EQAPUOYH CWHATION-
WV vavo-01a0TaonG WG TTPOCUIKTA OE CUCTHUATA KO-
VIWV.

2KOTTIOG TNG epyaciag cival n PeEAETR TNG eTTidpaong
TwV vavoowuaTidiwv acBEaTn Kal TTUPITIOU OTA PNXa-
VIKA XOpakTNPIOTIK& Kal aTn OOouf ouoTnUATWY KO-
viwv. ‘ETol, eicdyovtal dia@opeTikAG ouoTaong vavo-
owpatidla 0 CUCTANATA KOVIWV OTTWG ACBECTOG,
doBeoTog Kal Quoiki TToloAdvn kai Toipévto Portland
(CaO kai SiO;) og dIAPOPETIKA TTOCOOTA KAl KATO-
YPAPETAI MIa g€Ipd 18I0TATWY TTOU Ba TTITPEYOUV ToV
éAeyxo Tou pOAOU TWV VAVOOWHATIBIWV 0Ta UAIKG au-

Td.

210 TAQiOIa TNG epyaciag eEAEyxovTal:

- N UNXavikr avroxf 1600 JAKPOOKOTTIK&G 600 Kal o€
Vavo-KAipaka

- TO TTOPWOEG KAl N KATAVOMN TwV TTOPWV

- N OPUKTOAOYIKA oU0TACN TWV HIYHATWY

- N TPIXOEIOAG oUUTTEPIPOPd

- n BepuooTabuikn avaiuon pe DTA-TG

- N MIKPO- Kal n vavo-doun

H mpooBnkn vavo-CaO oe aoBeocTtdémmacTeg PeATiwoe
TNV EPYACIYNOTNTA KAl PEIWOE TNV OTTAITOUUEVN TTOCO-
TNTa vepou. EmimTAéov, ixe BeTikd atroTeAéopaTa oTNV
avaTTtuén Twv avioxwyv, oTn dnuioupyia cuuttayoug
KAl OUVEKTIKAG OOMNG ME MIKPOTEPOUG TTOPOUG KABWG
KAl OTIC QUGIKEG 1I010TNTEG TTOU PEAETHBNKav. MNap’ dAa
auTd, TTapaTnEABNKe £vTovn GUPPIKVWOT TWV KOVIWV
Kal auTo TTapapével éva BEua TTpog eTTiAuan.

O poAog Twv vavoowpaTidiwv SiO, oTIg acfeoTo-
TTOJOAQVIKEG TTAOTEG ETTNPEACE TN OOMN YE dnuIoupyia
pHeyaAwv KpuoTdAwv Ca-Si ocuotaong. ZTIg TTAoTEG
ME vavoowpatidla kartaypdenke oTadlok auinon
TWV AVTOXWV Kal JGAIoTA OTOUG TTPWIKOUG XPOVOUG Ol
QAVTOXEG €ival HEYAAUTEPEG aTTO Ta DOKIMIa avaAPOPAG.
MNa v epyaciyoTnTa TWV VWTTWY MIYMATWY aTTaITH-
Bnke TTEPIOCOTEPO vEPO O€ OXEON MWE Ta OOKiUIa ava-
POPAg Kal autd eTTnpéace OAeG TIG IDIOTNTEG TTOU JE-
TPNONKav o€ OKANPUMEVEG TTAOTEG. 'ETO1 01 TpIxo<Ideig
TTOPOI ATAV TTEPICCATEPOI OE TTACTEG PE UYNAO TTOCO-

o716 vavoowuaTidiwv Kal To TTopwdEeSG ATAV uWnAoTE-

po. O pbéAog Toug Suwg dlagaiveTal BeTIKOG Kal €TTIRE-
Baiwvetar n BiBAloypagia yia Tnv TooAavikr dpdaon
TWV vavoowpatidiwv Ta oTroia AsitoupyoUlv Kal wg
TTUPHVEG KPUOTAANWONG OTTwG Kataypdenke atrd tnv
Tapatipnon pe SEM kar TEM.

AvTioToixa eival Ta atroTeAéopaTa OTav Ta VAVOOWUA-
Tidla TTPOOTEBNKAV O TTAOTEG TOIYEVTOU UWNAAG a-
vTOXAG OAAA Kal Aeukou Tolgévrou. MNMapdAn Tnv TTpo-
00nKn TTEPIOCOTEPOU VEPOU OTIG VWTTEG VAVOTPOTIO-
TToINUéVEG TTAOTEG O€ OXEON UE TIG OUVBEDEIS avago-
PAG, Ol TIPWIKEG AVTOXEG OTIC TTAOTEG AUTEG €ival on-
MavTIKEG. To TTopwdeg gival KATd CUVETTEIA PJEYOAUTE-
PO, OUWG Ol PeYAAoI TTOPOI PE DIAPETPO TTAVW aTTO
100um eivanr pikpoTepol. Kataypaer Tng OouAG aTTé-
o¢cige Om o1 kpUuoTaAAol Ca-Si cuoTaong €ival HeyaAu-
TEPOI OTIG TPOTTOTTOINWEVES TTAOTEG ETMIRERAILVOVTAG
™ dpdon Twv CWHATIOIWY WS TTUPAVES KPUOTAAAW-
ong.

H duvardétnTa Tng vavoTtexvoAoyiag va BeATiwoEl Tnv
aTrédo0n TWV KOVIWV KAl VO CUVTEAECEI OTNV AVATITU-
&N KavoTOPwY UAIKWV PE BEATIWPEVEG UNXAVIKES Kal
QUOIKEG IDIOTNTEG €ival TTOANG UTTOOXOPEVN Kal avaué-
VETOI TO ETTOPEVA XPOVIO UE OUVEXNH £PEUVA va TTPO-
KUWouv vEeG 1IB10TNTEG. O1 €&eAICEIC OTIGC evOpyaveg Te-
XVIKEG Ba €TTITPEYOUV OTOUG ETTIOTAPOVEG TNV KATAVO-
non o€ OA&g TIG KAiJakeg Tou pOAou NG BOUNAS Kal T
olaxeipion Twv ISIOTATWYV YIia TN oUVBECH AVOEKTIKWV
UAIKWV uynAng emteAeoTikOTNTOG. H TTpOBAEWN Kai o
EAeyx0G TOU XpoOvou Cwng Twv UAIKWY divel véeg dla-
OTACEIG OTO KOOTOG Kal TO XPOvo CWNHG TwV KaTa-
OKEUWV. Méxpl TOTE TPEXOUOEG TTPOKANTEIG TTOU TTPE-
TTEI VA AVTILETWTTIOTOUV a@opoUv To KOOTOG oUvBeong
VaVOOWUATIOIWV PECW TWV UTTAPXOVTWY TEXVIKWY,
TNV ETTOPKI OMOIOYEVH] BIOCTIOPA TOUG OTO HiyMQ, ThV
aoQAAEIa OTN XPron Toug Kail TN BIOCUPBaTOTNTA TOUG
yia To TrepIBAAAOV Kal TNV avBpwTrivn uyeia. H digpeu-
vNnon, €miong, NG Xprnong Toug o€ €I0IKEG EQAPUOYEG,
.X. avTtiotaon o€ diGBpwon atmd dAata, Kal o€ EI0IKA
OOMIKA OTOoIXEiO TTOU KOTATTOVOUVTal €ival €vag avol-

XTOG TOPEQG £pEUVAG PE BETIKEG TTPOOTITIKEG.



Compresive strength over time
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Pare size distribution by MIP total porosity:
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Karavoun mopwv o€ TOIUEVTIOTTAOTES UE USPAPYUPIKO TTOPOTIUE-
700 O¢€ nAikia 28 nuepwv

Dark Field (DF) images show the existence of porous, sharp,
needle like crystals, with the length varying from 800nm to 1,2um.
Furthermore the DF images suggest the existence of smaller
crystals with a size up to 10nm, which are probably SiO»

2Te@avidou Mapia
Amogoitn ANMMZ N&N

- OewpnTik MeAétn EAaoTikwy IS10TATWY TOU TiB2 pe YroAoyioTikég MeBodoug
atrd NpwTeg Apxég

To d1Bopidio Tou TiITaviou (TiBy) avrkel oTnv KATnyo-
pia Twv dIBopIdiwv PETAAAWY HETATITWONG, TWV O-
TToiwv Ta dIaAUMATA KAl diyuata trapouciddouv 1I01ai-
TEPO EVOIAPEPOV EEQITIOG TWV XOAPAKTNPIOTIKWY QPUCI-
KWV Kal XNUIKWV IB10TATWY Toug. H Kupla €pguva yu-
pw atd Ta diBopidia EyKeITal OTO OTI ATTOTEAOUV €€al-
PETIKOUC UTTOWNQPIOUG YIO TTPOCTATEUTIKEG ETTIOTPW-
O€IG UNIKWV, &EXwPICovTag yia Tn BepIKr) Toug oTabE-
pPOTNTA, TNV MEYAAN OKANPSTNTA KAl TH XNMHIKA adpd-
VEIQ.

O kpuoTaAAog Tou TiB, eppavilel £€OywWVIK CUMUE-
Tpia, atmroTeAoUpevog atmd aTTAd eEaywvikA TTAEyPaTa
METAAAIKWY OTPWHATWY TITAVIOU TTOU €VOAAGOOOVTal
pe oTpwpuarta Bopiou k&BeTa oTn dielBuvon Tou GEova

¢. H povadiaia kuweAida Tou KpUOTAAAOU aTToTEAEITAI

a1Td Tpia AToMaA, UE TO ATOUO TOu TITAviou va BpiokeTal
otnv apxn (0, 0, 0) kai Ta aToua Tou Bopiou OTIG B€-
oeig (1/3, 2/3, 1/2) kar (2/3, 1/3, 1/2) avtioToixa. H
TapaTrdvw Ooun €ival apkerd oTTAn Kal kaBopileTal
aTTd TIG TTAPAPETPOUG a Kal €. O1 QUOIKEG 1810TNTEG TOU
UAIKOU, OTTWG N PeYAAn okAnpdTnTa, TO UWPNAS onpeio
TAENG, N KAAN BePUIKN Kal NAEKTPIKA aywyiuotnTa, a-
¢lotrolouvTal o€ TTARBOG e@apuoywyv OTTwG N BwpPdaki-
on OoTmMAICPWY, N €TMKAAUYN EPYOAEiWV KOTIAG, N Ka-
TAOKEUR OKEUWV TAENG Kal n dnuioupyia avTidiappw-
TIKWV eTTIQaveiwy. AeTTTd upévia Tou TiB, eival duva-
TOV va TTapaxBolv pe TTOIKIAEG PEBOBOUG QUOIKAG Kal
XNUIKNAG evatméBeong atpwv (PVD & CVD). Ao TIg
mo yvwoTég eival n dc magnetron sputtering, otou

oTnNV TAEIOYN®ia TWV TTAPAYOUEVWV UMPEVIWY EP@avi-



CeTal atmrOkAIon atTd Tn OTOIXEIOUETPIKI dOMN TOU UAI-
KOU JE Tn MopPn TTEpicOEIag atouwy Bopiou.

2KOTTOG TNG MEAETNG ATAV APXIK& O UTTOAOYIONOG TWV
ENAOTIKWYV 1IBI0TATWY TOU UAIKOU péoa atrd ab-initio
pEBOBOUG, oTNPIfOUEVEG OTN Bewpia Tou cuvapTNOIOo-
€1doug TrukvoeTnTag (DFT) Kal n oUykpion Twv ATToTE-
Aeopdtwyv pe uttdpxovta dedopéva atrd GAAeG Bewpn-
TIKEG KAl TTEIPAPATIKEG PEAETEG. ETTOMEVO BrAua ATaV N
MEAETN TWV €AACTIKWVY IBIOTATWY UTTEPCTOIXEIOUETPI-
KWV BOUWYV TOU UAIKOU KOl O CUCXETIONOG TG TTEPIO-
O€l0g aTOuwWV Bopiou e TNV €AACTIKI] CUMPTTEPIPOPA
Tou UAIKOU. MNa Toug BewpnTiKoUG UTTOAOYIGHOUG XPn-
olyotroidnke 10 Aoyiopikdé VASP o€ Guvduaouod e
TNV aflommoinon TOpwv Tou UTTOAOYIOTH TTAEYUATOG
(HellasGrid). Me Baon 1n DFT, o€ éAoug Toug uTToAo-
yIopoUG xpnoigotroindnkav T1a emimeda KOPATA WG
TTakéTO BAONG TNG KUPATOOUVAPTNONG 0€ GUVOUAGHO
ME Tnv HéBodo Twv Projector Augmented Waves
(PAW) kal Twv WweudoduVvaNIKWY YIa TNV TTEPIYPAPN
NG aAANAeTTidpaong nAektpoviwv — Trupriva. Ocov
agopd Tov 6po avraAlayrng — aUOXETIONG (EveEPYEIQ-
KOG OpOg atmod TNV €gicwon PEUOVWHEVWY OWHATISI-
wv), N TEPIYPaP Tou €yIVE MPE TNV TIPOCEYYION
Generalized Gradient Approximation (GGA).

ApXIKG €1TaAnBelTnke n BewpnTik péBOdOG pe TOV
UTTOAOYIOHO TWV TTOPANETPWY TNG Hovadiaiag KUWEAI-
dag Tou TiB, Kal TN CUPPWVIA JE TA TTEIPAUATIKA KAl

BewpnTIKG dedopéva.

Movadiaia kuweAida Tou TiBz

MNa TN oToIXeIoPETPIKA dOUA TOU UAIKOU UTTOAOYIOTNKE
1600 1O bulk YETPO €AAOTIKOTNTAG, XPNOIMOTTOIWVTAG
I0OTPOTTEG TTAPANOPPWOEIS DOUAG, GO0 Kal O EAACTI-
KEG OTABEPEG TOU UAIKOU  Cj (TTEVTE yId UNIKG pE €§a-
YWVIKA cuppetpia). To bulk pétpo eAaoTikOTNTOG BPE-

Bnke ioco pe 262,9 GPa, Ty TTOU CUPQWVED PE TNV

TAcIoWn@ia GAAWY BewpnTIKWY PEAETWV Kal ETTITTAEOV
BpiokeTal yéoa oTO €UPOC TWV TTEIPGUATIKWY TIMWV.
A6 TIG EAAOTIKEG OTABEPEC TOU UAIKOU Kail £Qapuolo-
vTOG U0 BIAPOPETIKEG HEBOBOUG (energy vs strain &
stress vs strain), o¢ ouvduaopd pe TN Bewpia TwWV
Voigt — Reuss — Hill yia TToAUKpuoTaAAIKG UAIKG uTTO-
AoyioTnKav o1 TIHEG TV EAQOTIKWY IBIOTATWY TOU UAI-
KOU, 6TTw¢G 10 bulk pétpo eAaoTikdTnTAG (B), TO HETPO
O14tunong (G), To YETPO €AOTIKOTNTAG Tou Young (E)
Kal 0 Aéyog Tou Poisson (v). ZTnv TTAPOAKATW EIKOVA
QaivovTal ol TIMEG TWV TTapatravw I8I0TATWY o€ oU-

yKplon Ye BewpnTIKG Kal TTEIPAPATIKA dedouEva.
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EAaorikég 10101nTES TOU TiB>

ATTO TN MEAETN ATAV EPQAVAG N CUMPWVia Twv duo
MEBOOWYV UTTOAOYICHOU TWV EAACTIKWV OTABEPUWIV —
IO1I0TATWY TOU UAIKOU TTOU XpPnoigoTtroinénkav otnv
TTapouca epyaaia aAAG Kal N eEAIPETIKA CUPPWVIa JE
Ta dedopéva TNG TTAEloWN@Iiag Twyv BewpnTIKWY Kal
TTEIPAMATIKWY PEAETWV.

‘Ocov apopd TIG UTTEPOTOIXEIOPETPIKEG DOUEG TOU UAI-
KOU, PovTeAOTTOINBNKAY TTEVTE OIAPOPETIKEG UTTEPKU-
WeAIdEG e apIBPO aTOPwWV HEYaAUTEpo atrd 144 Kai
OTOIXEIONETPIEG O€ Boplo TTou Kupaivovtav atmd 2,00
€wg 2,104. H Trepiooeia atdopwyv Bopiou ekPpACTNKE
ME TN HOPPN eVOOBETWY aTOPWY Popiou TOTTOBETNE-
VWV OTO €TTTTESO TwV ATOMWYV TITaviou. H peAétn 6o-
MWV peyaAuTepng Trepicoelag o droua Bopiou pe v
TTapouoa peBodoloyia rTav adlvarn €gaitiag TG a-
Mop@oTtroinong TTou AduBave xwpa. Me TTapdupolo
TPOTTO, OTTWG KAl OTNV YEAETN TNG Hovadiaiag KuWeAi-
0aG TOU UAIKOU YIQ TN OTOIXEIOPETPIKT SOWN], UTTOAOYi-

oTnNKav ol EAACTIKEG OTABEPEG KAl 1IB1IOTNTEG TWV UTTEP-



KupeAidwyv. ‘ETol Tpoékuywe OTI he TNV auénon Tng ou-
YKEVTPWONG atouwy PBopiou, To bulk péTpo €AaCTIKO-
TNTOG O¢ WETABAAAETAI ONUaAvVTIKA, O€ avTiBeon Pe To
METPO OIATUNONG KOl TO METPO €AACTIKOTNTOAG TOU
Young 1Tou gAatTwvovTal, deixvovtag 6T n TTapouasia
evOOBETWY aTéPwWVY eTTNPeddel eviovoTeEPA T CUMTTE-
pIpopd Tou UAIKOU o€ agovikr atrd 6,TI o€ OhoIOPOP®N
doknon @optiou. EmITpdcOeTa, 0 Adyog Tou Poisson
augavetal 1I01aiTepa, deixvovrag OTI TO UAIKO TTapa-
HopewveTal eviovoTepa oTn d1ElBuvon Tou AEova TG
Tapaudépewong amod 6,1 oTov KABeTo GEova oTnv

TTapatrdvw dielbuvon.
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EAQOTIKES 1I010TNTES UTTELOTOIXEIOUETPIKWY OOUWV TiB2

TEéNOG, €yive OUYKPION TWV TIMWY TOU PETPOU EAQOTI-
KOTNTAG TOU Young TTOU UTTOAOYIOTNKE OTNV TTapouca
epyacia pe Treipapatik@ ammoteAéopara, 6TTwg Qaive-

TQI KOl OTNV TTAPAKATW EIKOVA.

—a&— theoretical (this work)
—a— experimental data (LTFN)
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Mérpo eAaoTikéTnTag Tou Young

Me Bdon Ta atmmoteAéoparta TnG Trapoloas PEAETNG,
TTapaTneEital hia EAGTTWOoN oTNV TIUR TOU PETPOU €-

A0OTIKOTNTAG TOU Young OCO QUEAVETAI N OTOIXEIONE-

Tpia PEXP!I TNV TIMA TTou PEAETNONKE (2,104). AvTIOE-
TWG, OTA TTEIPAPATIKA ATTOTEAECUATA QPAIVETAI IO AU-
EnTikn Tdon oTnV TIPA TNS TTApaTTavw 1I016TNTAG JE TNV
augnon TNG UTTEPOTOIXEIOPETPIAG, OAAG TO €UPOG TWV
OTOIXEIOMETPIWY TTOU HPEAETABNKAV TTEIpAPATIKG (2,10
MEXPI 2,22) dev oUPPWVED PE TNV TTapolod epyaaia.
O1 dlopopég TTou TTapatnEoUVTal OTIG dUO HEAETEG
(BewpnTIKA KAl TTEIPAPATIKA) YTTOPOUV va £€nynbouyv,
AauBdvovtag uttéyn 61 0TN BeWPENTIKK PEAETN N TTE-
picogia atOpwyv Popiou ekQPAZETal PHOVAXA WE TNV
Mop®n evOOBETWY aTONWY Bopiou Kal CUCCWHATWUA-
TWV OTO €TTITTESO TWV ATOPWY TITAVIOU, EVW CUPPWVA
ME AAANEG PEAETEG TTOPATNPEITAI ETTITTAEOV CUYKEVTPW-
on atopwyv Popiou OTIC OPIAKES ETTIPAVEIEG TWV KOK-
Kwv Tou UAIKoU. ETriong, otnv mmapouca BewpnTikA
MEAETN, TO UAIKO QVTIMETWTTICETAI WG HOVOKPUGTAAAIKS
Kal OXI WG TTOAUKPUGTAAAIKG. ZuuTrepaiveTal 0TI N TTa-
poucia evOoBETWY atdPwy Bopiou oTO €TTITTEdD TWV
TITaviwv €TTNPEAdel eviovOTEPQ TNV EAACTIKA CUUTTEPI-
@opd& TOU UAIKOU YIO WIKPEG ATTOKAICEIC aTTO TN OTOI-
XEIOMETPIKA doun, eV 600 Ol TTaPATTAvw ATTOKAICEIG
augavovTal, yivetTal opartr) n €TidPACN TNG TTEPICOEING
atépwyv Bopiou TToU BpickovTal OTIG ETTIQAVEIEG TWV
KOKKWV Kal odnyei o€ auénon Tou PETPOU EAAOTIKOTN-
TaG TOU Young.

ATtraiteiTal n TTEPAITEPW PEAETN OTOIXEIOPETPIWV TTEPA
a1rd TO €UPOG PE TO OTI0I0 AoXOAABNKE n TTapouca
Epyaaia, wWoTe va €ival duvaTr MIa IKAVOTTOINTIKOTEPN
oUyKpION ME Ta TTEIPAPOTIKG dedopéva. Emiong, n €-
Qapuoyn TG peBodoloyiag otn PEAETN GAAwWV uTTEp-
OKANpwY UAIKWY Ba ptropouce va €Enyrnoel KATTOIEG
atd TIG afloonueiwTeg 1016TNTEG TTOU TTAPATAPOUVTAI

TTEIPAPATIKA.

Kapauavidng ZTuhiavog

Atrégoitog AINMMMZ N&N



- MeAétn Mpwrteivikig MNMpoopopnong oe Avopyava kal Opyavikd BiIoUAIKA pe EAAEI-
WYOMETPIA

H mpbdogatn kal paydaia avatmTugn mou onueiwonke
OTIG BIOANOYIKEG ETTICTAMPES KAl OTNV ETTICTHMN TWV UAI-
KWV, 0€ oUVOUAONO UE TN SIETTIOTNMOVIKA TTPOCEYYIoN
TNG ETMIOTNPOVIKAG KOIVOTNTAG OdAYNOE OTn YEVEDN
TNG €mMOTAMNG TwV BloUAIkwy. To 1medio dpdong NG
VEAG ETTIOTNUOVIKAG TTEPIOXNG KABOPIOTNKE yIa TTPWTN
@opd 10 1987 o0c didokewn TNG EUPWTTAIKAG KOIVOTN-
Tag, 0TAV WG PBIOUAIKO opioTnKe KABE PN WTIKO UAIKO
TTOU XPNOIUOTTOIEITAI OE 1ATPIKEG OUOKEUEG UE OKOTTO
va aAAnAemdpdoel pe Ta BIOAOYIKA CUCTAUATA. ZAUE-
pa, €xel ETMKPATACEI WG BIOUAIKS va opileTal KaBe ou-
OTaTIKOG, TO OTTOI0 €XEl OIaUOPPWOEI pE TETOIO TPOTTO
WoTe PMOVO Tou N WG PEPOG £vOG GUVBETOU CUCTHO-
To¢ va aAAnAemoOpd e ouoTaTiKd Twv BIOAOYIKWYV
OUCTNUATWY. ZTNV I0TPIKN ETTIOIWKETAI O EAEYXOG TWV
aAAnAemdpdocwy, waTe Ta PIOUAIKA va XpnOIUOTIOl-
ouvTal yia BepatreuTikoUs (EMQUTELPATA) i TTPOYVW-
OTIKOUG OKOTTOUG (BloaioOnTAPES).

Ortav éva BIoUAIKS épxeTal O€ ETTAPI PE TO AVOPWTTIVO
OWwMa, Yopia vepou Kal akoAoUBwG TTpwTEiveG TTPOC-
POPWVTAI OTNV ETMIPAVEIA TOU, WOTE VO OKOAOUBACEI
evOEXOUEVN KUTTAPIKA TTPOOKOAANGCN. Katd ouveTrela,
n T0Xn Miag “€évng” emodveiag kabopifetal amd Tnv
TTPWTEIVIKN TTPooPOPNon. To @aIvOUEVO TNG TTPWTEN-
VIKAG TTPpoopO®NONG XapakTnpifetal atrd TTOAUTTAOKO-
TNTA, N OTToia ATTodIdETAl  OTA XAPAKTNPIOTIKA TWV
TTPWTEIVWYV, OTTWG 0 ApPIBUOS KAl N CUYKEVTPWOH TOUG,
0 pUBPOG BIAYXUGCHG Kal N ouyyévela oUVOECAG TOUG, N
KIVNTIKA TNG TTpoopd®nong f/kai ekpdenong Toug, N
O1aTagn, o TTPOCAVATOAIGHAG, N EVOEXOUEVN CUOOW-
MATwon Kal evoexOueveG alhayég oTn OlONOPPWOH
TouG. ABERaIOTNTA WG TTPOG TO ATTOTEAETHA EICAYETAl
KAl oTTd XOPAKTNEIOTIKA Twv “Cévwv’ ETTIQAVEIWY,
OTTWG TO OXNUA, To Yéyebog, To ¢ duvauiko (zeta po-
tential), n udpo@ofIKATNTA/UBPOPIAIKOTNTA KAl N Va-
voToTToypa@ia TngG em@dveiag. Ao Ta TTOPATTAVW
yivetal avTIAnTITé 4TI aTTaITEITAI APXIKA XOPAKTNPIOHAG
TwWV BIOUAIKWY Kal ETTEITQ PEAETN TNG KIVATIKAG TOU
PAIVOUEVOU TNG TTPWTEIVIKAG TTPOCPOPNONG O TTpay-

MaTIKO XpOvo.

2KOTTOG TNG £pyaoiag ATAv n PEAETN TNG TTPOCPOPN-
ong dUo BaCIKWV TTPWTEIVWY ToUu TTAAOUATOS TOU ai-
MaTog, TnG aABoupivng (HSA) kalr Tou Ivwdoyovou
(Fib), o€ opyavika Kal avopyava AETTTA UPEVIA UE QO-
OMATOOKOTTIKA €AAEIPOUETPIa. Z€ pia ouUvToun ava-
OKOTINON CUVAVTAUE TO QYWYIKO TToAupEPEG poly(3,4-
ethylene  dioxythiophene)-poly(styrene  sulfonate)
(PEDOT:PSS). H emAoyy autou ToU TTOAUMEPOUG
oTnpieTal o€ TTPOCPATEG EPEUVES TTOU UTTOOTNPICOUV
TN CUMBOAN TOU € EQAPHOYEG TNG VAVOIOTPIKAG.

To PEDOT avrkel TNV KaTnyopia Twv aywyldwy, ou-
Cuywv TTOAUMEPWY, TA OTTOIO XapakTnpifovtal atrd
TNV evaAAayn atmAwyv Kal dITTAwv deouwyv avbpaka. H
NAEKTPIKA aAYWYIMOTNTA O@EIAETAl OTOUG TT OECHOUG
TTou €dpeliouv KAt PAKOG TNG avOpaKIKAG aAucidag
Kal €TMTPETTOUV TNV €AEUBePN METAKIVNON TWV NAe-
KTPOViWV KATA PAKOG TNG TTOAUMEPIKAG aAucidag. Tn
Bepehiwdn katdoTtaon, n KIVATIKOTNTA TWV QOpPEwV
gival TTePIOPIOPEVN KAl TO TTOAUUEPN EU@avifouv XO-
POKTNPIOTIKA nuIaywywyv. MapatnpwvTtag 1a BloAoyi-
K& ouoTruarta, dIATTIoTWVETAI OTI N EVEPYEIQ TTOU a-
TTaITEITAI yIa TN AgIToupyia evog KUTTApoU £Eao@alide-
Tal Je TPOTTO TTAPOPOIO PE TRV apxn AcIToupyiag Twv
AYWYIMWY TTOAUPEPWY, agoU Kal g€ auTAV TNV TTEPI-
TTwon Slevepyeital PETAPOPA nNAEKTpOViwy Kal 16-
viwv. MNa autd 10 Adyo Ta aywyiua TToAupEp KaBi-

OoTavVTal EAKUCTIKG Kal Yia BIOIATPIKEG EQAPOYEG.
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To PEDOT:PSS egetdotnke wg utrown@io BIoUAIKO
KAl atrodeixTnke Ot UTTOOTNPICEl TNV  TTPWTEIVIKA
Tpoopdé@naon. EmiTAéov, n oUykpion YETagUu Twv dUO
e1dwv PEDOT:PSS, PH1000 ka1 FET, karédeie 611 1O
PH1000 ecivar 1o aigoouupatd amd 1o FET, agou
TTPOCEAKUEI TTEPICOOTEPO POPIa aABoupivng.

2T OUVEXEID, MEAETABNKAV TPIOTPWHMUATIKA TTOAUUEPI-
K& OtiyyaTa TTOAUKOTTPOAAKTOVNG KOl TTOAUAQKTIKOU-
YAUKOAIKOU o¢éog (PCL-PLGA) pe okomd va KpiBei
€AV a1roTEAOUV KATAAANAG UTTOOTPWHOTA VIO EQAPHO-
YEG HETAPOPAS QapPUAKWY. XpNOILOTTOIWVTAG WG con-
trol TTOAUPEPIKO Oeiyua TPILY OTPWHATWY, aTTOdEIXTN-
KE OTI OTO TTOAUMEPIKO BEIYUO TPILWY CTPWHATWY TTOU
@Eépel Kal To apuako dITupIdapoAn, Ta pépia Fib gu-
@avifovTtal peiwpéva oe apiBud kal o€ apain didragn,
n otroia Ogv TTPOPNVUEl onNuaToddTNon yia Bpoupoyé-
veon. AvtiBeta, Ta poépia HSA emmKaAUTITOUV TTARPWG
1600 TNV EMQPAVEIA TOU DEIYHATOG XWPIG TO GAPUAKO,

000 Kal QUTAV ToU dEiyNaTOG PE TO GAPUAKO.

P R .t " 1t | Tprotpopatiko
= .- :’_- -- __' ‘,..' -::;:_- -. _'._' _“_‘-,_ Aaiyuu PCL_
e v g, o PLGA yopig
g 3 | ,
F’ > e o - Pappaxo

PLGA 65:35 film 47.8nm

PLGA 75:25 film 36.1nm

PCL film 33.9nm |

cSi |

; Tprotpopa-
TIKO Agiypo
. PCL-PLGA
pe ®appoxo
PLGA 65:35 (68.47%) +
Drug (31.53%) film  118.8nm
PLGA 75:25 film 53.4nm
PCL film 25.6nm |
c-Si |
=1
4
i HSA ot
® Tprotpopa-
g TIKO Aglypa
PCL-PLGA
pe ®appoxo

PLGA 65:35 (65.76%) +

Drug (34.24%] film 94.8nm

PLGA 75:25 film 53.4nm

PCL film 25.6nm |

I | c-Si |

Navoromoypagia ue pikpookortria arouikwyv duvdauewv (AFM) kai

maxn utroAoyi{oueva e eaouarookoTTiKl eEAMerpopetpia (SE)

Ta avopyava AeTTd upévia TTou €TTIAEXBNKav ATav
duopgou udpoyovwpévou avBpaka (a-C:H). Ta upé-
VIO QUTA €XOUv HEAETNOEI OTO TTAPEABOY OTO £pyacTnh-
pio LTEN 6oov agopd tnv aigocupBaTtétntd Toug.
2TOX0G TNG TTapoUoag Epyaciag ATAV VO KATAYPOPEi N
emidpaon Twv dIadIKaoIwy EKTTAUCNG Kal ERpavong
oTn di1dTaén Twv Piopopiwy Kal va HEAETNOET N EENIEN
TNG TTPWTEIVIKAG TTPOOPOPNONG Ta TTPWTA sec. Ta
atroteAéopata €deiEav OTI N EKTTAUCH Kal ERpavon Twv

OelyudTwy aAlolwvel Tn dIdTagn Twv Blopopiwy.
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Avamapdoraon didraéng uopiwv HSA mavw o€ a-C:H evrog ng
kuwedidag mapoucia diaAvuarog (a) kai émeira amod O1adIKATiES
ékmAuong kai énpavang (b). H dourn twv popiwv HSA karappéer
Kal GUUTTUKVWVETAl atnv mrepirrwan (b)
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Avarmapdoraon oiaudépewons kai diaraéng popiwv Fib mavw oe
a-C:H evrog 1ng kuweAidag mapouaia diaAduarog (a) kai émeira
amrd diadikaoies EkmAuong kai Enpavang (b). H doun twv uopiwv
Fib karappéel kai cUUTTUKVWVETal aTnv Tepirrwan (b)

EmmimtAéov, ol real time peTprioeig o TTOAATIAG Prikn
KUpartog Tautoxpova (MWE) atmédeiéav o1 Ta popia
HSA Tpoopo@wvtal Pe OIAPOPETIKO PNXAVIOUO OE€
oxéon e autd Tou Fib, Ta otroia xapakTtnpifovral atro
avicoTpoTtria. Qotéoo Kal oTIg dUO TTEPITITWOEIG TTA-
pPATNPOUVTAI QAIVOPEVA CUCCWHATWONG Kal n duvao-

MIKN I00ppOoTTia eTTEPYETAI TAXUTATA.
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7. Interview of Dr. K. Fostiropoulos, the man who first produced Fullerenes

Dr. K. Fostiropoulos is Head of the research group “Organic Solar Cells” at Helmholtz — Zentrum Berlin.

“Nanoscience and Organic Electronics Science seem suitable enough fields so that Greece could contribute. This is
possible because one does not need large scale facilities to develop research on them. One can make it in a Univer-

sity laboratory, as well.”



1. Dr. Fostiropoulos, how has your career in
Physics started and which has been its

progress?

| have started my Physics studies at Heidelberg in
1980. | have completed my Diploma thesis on Virial
Coefficients of Real Gases at the Institut Physika-
lische Chemie of the University Heidelberg. | have
done my PhD at Max Planck Institute for Nuclear
Physics Heidelberg, in the department of Cosmo-
physics.

At that time, there was this famous so called “Dust
Group” of my Ph.D supervisor, Professor Hugo Fech-
tig. They had done missions to the comets; a very
famous one was to Halley’s Comet which comes
every 75 years to our solar system very close to the
sun. The last time that comet came, in 1986, satellites
were sent there to analyze it, to analyze the tale, the
dust particles, to make optical spectroscopy, mass-
spectroscopy.

Although my topic originated from astronomy and as-
trophysics, it was actually experimental. | prepared
carbon dust samples which would potentially have the
same absorptions as in the astronomical measure-
ments of our colleagues. So, the idea was to find car-
bon clusters in the dust with specific properties and
then identify by comparison what kind of material it is,
which they observed through the astronomical mea-
surements.

Then, accrued the discovery we made on fullerenes,
when we found the specific method to generate the
right carbon dust. One fraction of this material con-
sists of fullerenes, these symmetrical molecules,
which are not really clusters as we have known be-
fore but closed inert gas configuration molecules. Af-
ter one and a half year of research | have been suc-
cessful in preparing it in large amounts, isolating and
identifying the molecule’s structure by its optical and
infrared absorptions. Unfortunately for astrophysics,
the result was negative. It was not that molecule

which generated the absorptions the Astronomers

observed, but still it was a new fascinating material. It

was the first molecular form of Carbon.

2. And you were the first to produce it in

large amounts and identify its structure.

That happened in 1990. It was then, when we had
that very famous publication in NATURE, where we
have presented these data and the method of how to
generate C60 in large amounts. At that time we have
identified C60 and C70 by mass spectroscopy - we
had got also a method to separate them using chro-
matography. For us that we were physicists, it was
somehow unusual to synthesize and separate com-
pounds. Chromatography is something a chemist al-
ready knows. | had to learn all these things in collabo-
ration with other institutes from the beginning and
then apply them. It was fascinating.

Until today, | still use fullerenes in my research, in our
occupation with organic photovoltaics. It is not the
same project though. At that time it was the discovery
of a new molecule. It was the description of its prop-
erties: we have measured the mass spectra, have
seen the infra-red spectra, the visible spectra, the
crystal analysis with transmission electron microsco-
py, with x-rays. We have published all these and it
was the most cited scientific article for many years.

Now we are occupied with its potential applications.

3. And you have resulted to all these while
you were doing your PhD. What about the

Nobel Prize on fullerenes?

It was attributed to the discovery of the molecule, by
Harry Kroto, Rick Smally, Bob Curl and their cowork-
ers. In 1985 they discovered the molecule in mass
spectra of carbon vapor and they came up with this
great idea that the molecule might look like a football.
As a consequence, they had been trying for five years
to synthesize it and prove their hypothesis. However,
the synthesis of an all-carbon molecule by conven-

tional chemical techniques mostly ends up with a



chain or a flat hydrocarbon structure. What is needed
is a clean environment, with no other reactive ele-
ments than carbon. Conventionally, such an environ-
ment can be realized by an atmosphere of pure car-
bon vapor generated by an arc under inert gas. We
adjusted the method as to create clusters which relax
in a stable and symmetrical way.

Immediately after our NATURE publication Harry Kro-
to visited us and | was very excited about that be-
cause he had been one of the referees of our article,
which he had received. When he had read the article
he had got really excited about the results and de-
cided to come to Heidelberg. He told us how they
found the name “buckminster fullerene” for the new
molecule and how they tried to describe its symmetry
structure. For that cause, they asked a mathematician
and he answered: “| don’t know how you describe
this, for us it is a football.” So, they published what
they had found, but there had been yet no proof for
the shape. What they knew for sure was that it was a
carbon cluster which had the size of 60 atoms and
that it was very stable.

In 1990 | succeeded in producing it in large amounts
and in proving its structure by all the physical me-
thods we had. The result was disappointing for as-
tronomy, but very encouraging for physics and che-
mistry. Diamond, graphite, all these are very stable
carbon modifications, but chemists had now a soft,
molecular modification which is more easy to handle.
With that, one could for example produce very thin
carbon films just by vapor deposition, for coatings or
in photovoltaic applications. Fullerene research
opened a completely new research field in physics,

chemistry and even biology.

4. What about the applications in Photovol-

taic?

There have been done a lot of scientific experiments
and applications on this subject. A lot of patents were
filed but you can hardly find any product on the mar-
ket. Two years ago, Harry Kroto was in Greece in one

of the conferences organized by Stathis Meletis, giv-

ing the plenary talk. He said he was happy that the
first application of fullerenes would be in photovol-
taics. Obviously, it looks like the first working applica-
tion coming on the market being the photovoltaic de-
vice. It is already there, so one can buy photovoltaic
devices with organic absorbent materials. When there
is an organic absorbent, one half is always a fullerene
— C60. There have been already manufactured some
products, as flexible photovoltaic devices on bags,
clothes. Now we are trying to get more efficiency from

fullerene, to make it a real product that will be useful.

5. You are Head of the Organic Solar Cells
Group at Helmholtz - Zentrum Berlin. What

are your main activities there?

We are trying to improve the efficiency of photovoltaic
devices which use organic material and one part of it
is always the fullerene. It is a whole new science,
which we have started 20 years ago. | am not that
sure if there is an application close to the market right
now. In one or two years, however, there will be
products. | know two companies which have prom-
ised to come up with a product on Flexible Solar
Cells.

6. How do you feel through the work being
done in your research group? Are the re-
sults encouraging concerning your goal of

coming up with applications?

The first scientific projects on organic photovoltaic
started in 2000 in Germany. We are in this field since
2001. In the beginning | was member of a group, from
2004 | had my own group. We believe in that and the
success either from us or from any partner of ours or
from any other group proves that we are on the right
way! Maybe someday the organic will reach the quali-
ty of classic photovoltaic, now it has not achieved it
yet. The goal though is to have photovoltaic that is
cheap, in order not to run it for 20 years so as to get
your money back. What we hope is that if it is pro-

duced through the techniques we develop at Helm-



holtz-Zentrum Berlin, and at LTFN lab as well, the
production will become cheap enough so that the de-
vice will be able to give to the user his money back
after three years. So, if it can be removed in three
years due to its being cheap, even the stability of the
solar cell will not be a problem anymore. The user will
be able to easily remove, exchange it and have a new
one.

What is more, there can be developed a lot of appli-
cations, as this kind of device is very thin, flexible and
it has no weight. So, it could be put on a window, if it
is semi-transparent, and one could use the window so
as to generate energy. It could be used on shutters
and instead of only providing shadow it will generate
energy, as well. It could be put also on a car roof, at
house walls. Nowadays, there is a silicon device
used, but it is heavy and one has to do something
with its stability and that means high cost. While using
an organic, which is very thin like paper, will be very
easy to handle.

A new thing about these organic photovoltaic, where
fullerenes are a main part of it, is that is a design tool,
as one could choose the color of the product. That
means it will be a technical thing also used in aesthet-
ic ways, as in clothes, houses, facades. One could
use this kind of device at skyscrapers’ useless win-
dows, through semi- transparent solar cells and pro-

duce energy, as well.

7. What about your collaboration with the
LTFN?

The aim of this collaboration, which is funded by the
European Union, is to create laboratories here in the
Aristotle University of Thessaloniki that can be ex-
ploited in the field of Organic Electronics, a main part
of which is Organic Photovoltaics. My expertise is that
of photovoltaic devices. The funded program through
which we work on OE now is ROleMak, which started
in September. Through this project | will be visiting
several times the LTFN. Now | am already here for
one month. Students from LTFN will be also coming

to my lab at Helmholtz-Zentrum Berlin, where they will

be educated and trained on our systems. During that
time the labs here will be upgraded with similar in-
struments and facilities we have there and people
from my lab will come to transfer their knowledge. By
the end of the project, we will probably start to do new
research. We have already started to plan new
projects, new proposals have been submitted, all that

is needed to build a long-term collaboration.

8. What about the International Conferences
on Nanotechnology & Nanosciences and
Organic Electronics that are organized by
LTFN the last years (NN, ISFOE)? Have you
participated in any of these and what is

your opinion about these activities?

| have been in all these Conferences and they are
very well organized. The only thing | say to Prof. Lo-
gothetidis is not to arrange them in such hot months.
Being in July in Thessaloniki is not that convenient.
When the temperature is above 30°C, scientists pre-

fer the beach!

9. What about the whole new organization of
the International Exhibition & Conferences
on Nanotechnologies & Organic Electron-
ics this summer? How did you find it, was

it more advanced?

Of course, it was bigger than before. It was new to
me the fact of coming in contact with all these Greek
scientists interested in the field and starting collabora-
tions. | feel that it is running really well and develop-
ing.

| also find that the conference organized by Prof. Sta-
this Meletis is interesting.

Nanoscience and Organic Electronics are both very
new and interesting topics for physicists and chemists
and they seem suitable enough fields so that Greece
could contribute. This is possible because one does
not need large scale facilities to develop research on
them. One can make it in a University laboratory, as

well.



10. That’s why the government should pro-

mote it.

Yes, they should. | think this topic is quite promising

and it will last long.

11. The goal of your research is incessantly
changing but how do you feel working on

fullerenes since 19907

Actually during this time there was a period when |
have not been occupied with Physics. | have worked
for three years on e-learning in another research cen-
ter for Informatics in Bonn, where we have developed
e-learning tools. That happened from 1998 to 2000.
Even before that | made some other things, as well. |
was not continuous in Physics.

This e-learning was a very interesting experience be-
cause we developed things we know nowadays, as
using video conferences for teaching, developing web
presentations for lectures. At that time it was pioneer-
ing to do that. The head of our research center was
Professor Dionysios Tsichritzis from the University of
Geneva and instead of travelling there every week he
made this kind of presentation, where he was sitting
at his office in Bonn giving his lecture. Professor and
students could communicate and one could get some
slow images, as well. There were also lecture notes
which one could read through a browser. So, any-
body who did not go to the university and stayed at
home could follow that, by mainly voice and lecture
notes.

At that time the problem was the low Internet connec-
tivity, there was no DSL. The techniques had been
developed but the performance was of low quality. In
our case, | was the responsible scientist who techni-
cally supervised those lectures of Professor Tsichrit-
zis. In Geneva there were also Greek assistants with
whom we cooperated and together we managed to
establish all this so that he could give his lectures
through the net. That was 12 years ago. In Germany

at that time, a lot of funding was given from the Minis-

try to promote the development of e-learning tools, so
as to make networks available for teaching.

After that period of time | decided to return to fulle-
renes. | contacted Prof. Alois Weidinger, who was
working in my field and at that time was Head of the
“Fullerene Group” at Hahn-Meitner-Institut Berlin (lat-
er renamed as Helmholtz-Zentrum Berlin). | really
wanted to occupy myself again with this subject,
therefore | contacted Harry Kroto and asked him to
write me a reference and he replied me by an email
saying: “Of course, yes!”, So, | acquired in 2001 the
position at Hahn-Meitner-Institut Berlin as a Post Doc
participating in the new national project “Organic So-
lar Cells” and three years later | had got my own
group on this topic. From that time on | had been
making proposals and receiving money from the Re-
search Ministry to continue with this work, though our
Institute had not been working on that. So, | had that
small group that was founded in an environment
where other people had not been interested in, Or-
ganic Photovoltaic. In principal, | had used my own
experience, my own expertise on fullerenes, organic
molecules, evaporation techniques, on how to make
films and | had developed that with other materials
and went into this emerging field. | think, “Organic So-
lar Cells” was the first national funded joined project
in that field. The five partners were the founding
members of this topic in Germany and all of them are

famous scientists nowadays.

12. How do you feel that you are Head of a lab
established by you?

Well, it is not mine. | have been there from the begin-
ning, when there was funding from the German gov-
ernment for this topic. We have built national and Eu-
ropean scientific networks. Now, | want to go on in-
volving Greek institutions, as well. My initiative is en-

couraged by the Helmholtz Association.

®.A.
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8. Interview of Dr. J. Hauch, Managing Director of the Energy Campus Niirnberg

i

Dr. Jens Hauch is Managing Director at the Energy Campus Nirnberg in Germany

1. To start with, which are the targets of this

Energy campus?

The main target of the Energy campus is to develop
the technology that is needed in order to enable an
energy supply based only on renewable sources.
There are a lot of technological problems we need to
deal with, most important of which are: the efficiency
of conversion of renewable energy into electrical and
the storage technologies for power that have to be
developed, due to the fact that renewable sources
produce energy in an unsteady rate.

We are going to see a complete change in the way
energy is distributed. For example, energy used to be
generated from a centralized source and travel from
there through smaller and smaller wires to the end
user. Nowadays, this is not what happens anymore.
We used to have a producer and a consumer. Nowa-
days, these roles are intermixing more and more.
Consumers are becoming producers. That is happen-
ing through photovoltaic or small gas power plants
that individuals can have in their own homes, which
can be switched on very flexibly when other sources
(photovoltaic, wind) are not producing power. Parallel
to the problems we have to solve, emerges the need
to reduce the energy amount we are using by using it

more efficiently. This is also one of our focus points.

2. Did this project develop after the nuclear
accident in Fukushima and the decisions
made about the German energy policy to

change from nuclear to other sources?

This project was originated much earlier. It has been
developing already for four years, but the events in
Fukushima earlier this year have changed all the
background. What has happened is that now people
have started looking very critically at nuclear power.
The German government has decided very rapidly to
abandon nuclear power plants completely within a
short period of ten years. In Germany 30% of the
power production is coming from nuclear power
plants. In Bavaria the problem is bigger as 60% of our
power is coming from nuclear. So, we need to find the
appropriate technologies in order to replace the nuc-
lear plants. We need to find ways of making renewa-
ble energy sources available for the general energy
supply. That means also making them supply renew-
able energy at night and when there is no wind. Con-
sequently, we need to find ways of storage and distri-
bution. This is a very large scale effort that we have
to make. Our main goal is to develop the technology
and infrastructure needed for this, which has to be

also accepted by the general public.



3. What do you mean by “accepted”?

There are things that people do not want. For exam-
ple, everybody is for renewable energy but nobody
wants a large windmill in his backyard. So, we need
to find ways of working and increasing renewable
energy supply and still have the general public sup-
porting this. We must find a way, we have no other
option. We are going to run out of fossil fuels in a cer-
tain period of time, so we have to increase the density
of renewable power generation. That means people
are going to come in contact with it much more than
they used to, they won't just point out solar cells in
somebody else’s roof. Now, one is going to encounter
large scale solar plants while he is driving. This is
going to change the landscape. That means we have
to develop technology in such a way that it will be ac-
cepted.

It is necessary that there is interaction with the public
in order to determine what the needs are. There are
many examples in the past when technology has not
been accepted. For example, in Germany they
wanted to add 10% of bio-ethanol in the fuels. The
use of bio-ethanol, however, is questionable since it
is involved both in the food and energy chain. That
was a case when the general public did not accept

the new suggestion and wouldn’t buy it.

4. In what way through this R&D project do

you support commercialization?

The major step to move to this direction is to develop
strategic relationships with industrial partners for long
term strategic technology development. That can be
managed by going into collaborations with compa-
nies. What is more, the campus integrates the full de-
velopment all the way up to product design capabili-
ties, that can bring the developed technologies all the
way to the product level.

The commercialization effort is already starting, al-
though we are in the initiation phase. We have re-
ceived 50 million euro by the state of Bavaria to start

building up a technology base but we have already

made discussions with industrial partners and written
proposals in order to start collaborations in this initia-

tion phase.

5. It is really surprising that the government
of Bavaria is so into supporting this, be-
cause when | heard that they meant to
make nuclear power not anymore available
and try to find new energy sources, |
thought it would not last, that nuclear
power would be recalled, for sure. As | see,
though, they really support these new re-

sources.

The government of Bavaria has created a framework
program for energy which has been developed in or-
der to delineate the path towards the broader use of
renewable energy. Within ten years we are not going
to switch all of Bavaria into only renewable resources,
but we can make very important steps towards this
way. This money that we have now received is an
important first step to start initial activities but we do
expect that, as part of this framework program, other
technologies will also come into focus and that the
R&D that is necessary will be supported financially,

as well.

6. One more question is why you have left
your position at Konarka and decided to
become part of this whole new project —

the Energy Campus.

| think it is a fascinating concept. In this century we
are going to run out of fossil fuels and this is the cen-
tral problem we have to solve. We have a society
which is based on the use of energy and we need to
figure out how we will supply this energy now from
renewable resources. It is not going to come out of
one single technology; it is a combination of multiple
technologies. That is what | found interesting in the
concept of this campus, that it really looks at all as-
pects of the energy chain and | am a very strong be-

liever of the need to look at all these aspects. We



need to use synergies and we need to interact in or-
der to make this transition successful. That is what
interested me in this subject; it sort of “allowed” me to

move out of a niche inside the energy market to a

level where | can interact in a much broader technol-

ogically base.
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