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Z. A\OFOOETIAHZ, A. AAZKAPAKHZ, M. TIQTH

1. "MeA€TN TNG EMLBPAONG TNG EMLPAVELAKNG KATEPYATLAG HE LOVTLKEG SECHEG OTLG
OTITLKEG LBLOTNTEG KAl OTNV EAEUBEPT ETILPAVELAKT EVEPYELA TIOAUHUEPLKW V UALK® V"
(To BEpa auTo £XeL avaTteBEL)

H emupavelakr) Katepyaoia TwV TIOAUPEPLKWY ETILPAVELWY UTIOPEL VA ETILPEPEL ONPUAVTLKEG
aAAQyeg TOOO OTLG OTITIKEG LOLOTNTEG, HETABAAAOVTAG TOV deikTn dLlaBAaong, 600 KalL oThv
€AEUBEPN ETILPAVELAKT EVEPYELQ, DNULOUPYWVTAG EAEUBEPOUG DECHOUG 1) EvEPYEG OMAdeg. H
EAEUBEPN ETILPAVELAKT EVEPYELA TWV TIOAUPEPLKWY UALKWY €lval pia dlotnta mou
XAPAKTNPEL(EL TNV ETILOEKTLKOTNTA TOUG OTO OXNMATIOPO OECPWVY PE AAAQ UALKA Kal
OXETLETAL PE TNV UTIaPEN EAEUBEPWY BECUWV N EVEPYWYV ONAdWY TIAVW OTNV €MLpavela. To
MEYEBOG auTo TIPoodLlopieTal Ao TNV ywvia Magng mou oXnNUatifel eva uypod avw otnv
ETILPAVELA KAL PUE TNV XPNON KATAAANAWY HOVTEAWV TIOU TIEPLYPAPOUV TNV AAANAETILOPAON
TOU UYPOU ME TNV EMLPAVELA. ZTaA TTIAAioLa TNG OLIMAWPATLIKAG autng Ba peAetnBouv oL
METAPBOAEG OTLG OTITIKEG LOLOTNTEG, OTN YWVLA ETIAPNG KAL OTNV EAEUBEPNG ETILPAVELAKNG
EVEPYELAG TIOAUNEPLKWY UALKWYV TIOU Ba KATEPYACTOUV UE LOVTLKEG OECHEG 1] TTAQCHA.

2. A\OFOOETIAHZ

1. "Avantugn Kat XapakTnplopog Aentw vV upeviwv Pd yua Xpnon oe atodntnpeg
avixveuong Ydpoyovou" (To BEpa auto €xeL avatebel)

To udpoyodvo Bewpeital wg pLa anod TG HEYAAEG EATILOEG TNG avBpwTdTNTAG yLa £va HEAAOV
ME KaBapn evepPyELQ, PLALKY TIPOG TO TIEPLBAAAOY, YE HEYAAN ATIODO0N TIAPAYWYNG Kal
duvaTOTNTA QUTOVOUNG EVEPYELAKNG OLKOVOULAG YLa KABE KPATOG. € TTAYKOOULO ETILTIEDO,
yivovtal frijpata avantugng tTng TEXVoAoyiag yla tnv ac@arn dlaxeipLon Tou udpoyovou,
dedopevou OTL avapAeyeTat. H KaTaoKeur AOLTIOV QVLXVEUTWY UBPOYOVOU PE YPryopn
ATIOKPLOT O€ OLAPPOEG, Eival anapaitnTn OTLG MOVADEG TIAPAYWYNG EVEPYELAG, OTNV ACPAAN
XPNOMN QUTOKLVNTWY UdPOYOVOU, AAAA KAl OTLG BLOPNXAVIEG TIOU XPNOLUOTIOLOUV udpoyovo. Ta
Aertta upevia Pd sival urtoynepla yla xpron o€ aiodntnpeg Yopoyovou Aoyw Tng LOLoTNTAG
Toug va aAAalouv TNG NAEKTPOVIKEG LOLOTNTEG €EaLTiag TNG IPOCPOPNONG Tou YOPOYOVOoU.
2Ta rmAaiola tng SLMAWPATLKR autng Ba avarntuyxbouv Aemta upevia Pd ye tnv TeEXVLIKN TNG
egAXvwong e dEOUN NAEKTPOViWY OE dLAPOoPa TIAXN KAl IE DLAPOPETIKEG OUVONKEG
avantuéng. Ta upevia ou Ba avarttuxbouv Ba xapaktnplotouv Pe MNepiBAaon kat
AvakAaoTikotnta AKTivwv-X Kat EAAELpopeTpla yla Tov IPocdLloplopuo TwV dOULKWY,
NAEKTPOVLIKWYV KAl OTITIKWYV WLoTHTWV. Emniong ta upevia autda 6a pyeAetnBouv Kat wg 1pog To
MocooTod TOU YOPOoyodvou ToU PTIOPEL va TIPOCPOPNOEL.
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2. "Avantugn kKat MeAetn Aentw v YHEVIWY ApopPpouU avepaka HeE TNV TEXVLKN
Unbalanced Magnetron Sputtering” (to 6¢pa auto €xeL avatefei)

Ta Baolopeva oe avBpaka AEMTA UPEVLA PE QUENPEVO TTIOCOOTO SP3 dECUWYV €ival OKANPA,
€XO0UV XaUNAO CUVTEAECTH TPPNG, XAUNAT ETILPAVELAKT TPAXUTNTA, XNULKA adpavela eVw
napaAAnAa nmapouctalouv KaAr atgooupyBatotnta. H teAeutaia wdidéTNTA €ival Wdlaitepa
ONMAVTLKA OTOV TOMEQ TWV PLOUALKWY, PJE TNV £PEUVA TIAVW OE PLOIATPLKES CUCKEUEG Kal
EMpUTEUPATA Va £XEL evTaTLkoTionBel Ta teAeutaia 50 xpodvia. Ta DLC kat ta-C upevia
rnapouctalouv KaAn aluocuppaToOTNTA OE OXE0N HE AAAA avopyava 1] Opyavika UALKA Kat
XPNOoLJoTIoouvTal HOn o€ TIOAAEG PLOAOYLKEG KAl BLOLATPLKEG EPAPUOYEG. AV KAL N APECN
OUOXETLON METAEU TOU KAAOHATOG TWV SP3 OECUWY PE TNV ALMOCUMBATOTNTA dEV EXEL
eTuReBalwBeL, n xprion tng TEXVIKNG Unbalanced Magnetron Sputtering (UMS) pe ta
TTAEOVEKTNUATA TIOU QUTH TIPpooPEPEL Ba YTIopouce va Bonbrioct Kat TIpog TNV KAateubuvon
auTn.

2N CUYKEKPLUEVN OLIMTAWMATLKN €pyacia, 6a yivel avamntuén AETITWY UPEVIWY APOPPpOU
avBpaka pe tnv tEXVIKN UMS Kat Ba peAetnBei n emidpaon Twv ouvbnkwv avantuéng otn
MIKPOBOUN TWV UPEVIWYV, KUPLWG 000 apopd 0To TTI0cooTO Twv sp3 deouwv. H duvatotnta
nmapakoAoubnong tng dltadlkaciag Kata tn OLAPKELA TNG AVATITUENG TWV UPEVLWY dlveTal JUE
™ XPNnon tng in-situ kau real-time ®acuatooKoTikng EAAEwopeTpiag. H TEXVLIKY auTr) divel
N duvatoTNTA NG HEAETNG TWV WOLOTATWY TOU UPEVIOU KATA Th OLAPKELA TNG AVATITUENG
TOU, KABwg ETILONG KAL TNV €§aywyr CUUTIEPACHATWY OXETLKA PJE TO UNXAVIONO avantuéng
Kal TO puBuod evanobeong Twv UALKWYV. ETILITAEOV, OL LBLOTNTEG TWV AVATITUCCOUEVWY UPEVIWV
avBpaka 6a cuykplBouv pe upevia Avepaka Tou avantuxtnkav o€ avtioToLXEG OUVONKEG UE
v TEXVLKN Balanced Magnetron Sputtering. Na tnv €§€taon g aigooupBatdTnTag 6a yivel
MEAETN TNG TIPOCPOPNONG dUO BACLKWY TIPWTEIVWY TOU avOpwTilvou TIAACOHUATOC, TNG
aABoupivng Kat Tou Lvodoywvou, TIavw oTa AEMTA UPEVLa Tou avBpaka. H yeAeTn tng
npoopognong Ba yivel ye tn Xprion tng PacpatookoTikng EAAEpopeTpLag.

3. "MeA£TN ALHOCUMBATOTNTAC VAVODOHLKW V UMOCTPWHATWY HE TNV TEXVLKA TNG
Mwkpookorniag AToplkw vV Auvapewv & Omntikng Mikpookomniag Kovtivou Mediou"l (To
OEUa auTo £XEL avaTteOEeL)

2.Ta Aaiola ™G SLIMAWMATLKNG EpYAciag MPOoBAETIETAL va TIPAYUATOTIONOEL N CUCTNPATLKN
MEAETN TWV PNXAVIOPWYV KAl TWV WBLOTHTWY TIPOOKOAANONG TwV atpgomeTaAiwy (Kat
MPOCPOPNONG BACLKWY TIPWTEIVWY TOU AiATOG) O€ UALKA TIOU XPNOLUOTIoIoUVTAL Hdn o€
LATPLKEG EPAPHOYEG KABWG KAl o€ vea uttoywngLa UALKA. OL KUpLEG TTapapeTpoL Tiou 6a
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MeAeTNBouv Ba avagpepovTal OTLG BLOTNTEG TWV UTIOCTPWHATWY OTIWG XNHLKY oucTaon,
TPAXUTNTA, UBPOMLAN 1 UBPOPOPRN ETILPAVELD, KOBWG KAl 0TO XPOVOo £KBEONG TWV
UTTIOOTPWHATWY 0Ta dLagopa BLOAoYLKA hopLa. H metpapatikn yeAetn Ba Baclotel otnv
TEXVLKN TNG Mikpookoriiag ATOPIKWY AuvAuewy, JE Thv ottoia Ba yeAetTnBouv tTa
MOP@OAOYLKA VAVOBOULKA XAPAKTNPLOTLKA TWV UTIO JEAETN UTIOOTPWHATWY, KABWG KAl Ta
MOP@OAOYLKA XAPAKTNPELOTIKA TWV ALUOTIETAALWY TIou 6a TIPOCKOAANBOUV OTLG ETILPAVELEG.
Emiong, 6a yivel peAETN TWV ETILPAVELWV PE TNV TEXVLKN TNG OTNTIKAG MIKpooKoTiiag
Kovtiwvou Mediou pe n oroia Ba e§axBouv CUPTIEPACHATA KAL YLA TLG OTITLKEG LOLOTNTEG TWV
ETILPAVELWV KAl TWV BLOAOYLKWY HOPLWY / KUTTAPWYV TIou Ba MPoKoAANnBouv o€ QuTeg, OTIWG N
avakAaon (refractivity) kat n dteAeuon (transmission) kat 0 ¢pBOPLOPOG TWV PLoPopiwy, yla Tnv
apakoAoubnon g €EEAENG TOU PALVOPEVOU KAl TNG EEAYWYNG CUMTIEPACHUATWY YLA TOUG
MNXAVLOPOUG TIPOCKOAANCNG TWV ALMOTIETAALWY KAL CUVETIWG YLa TNV aloouppfatotnTa Twv
TIPOG MEAETN UALKWV.

4. "Avantugn, HEAETN & XAPAKTNPLOHOC AETMTW V UMEVIWV HE TIOAU KAAEQ LBLOTNTEQ
Pppaypou Mavw O€ MOAULEPLKA UTIOCTPW HaTa HE EPAPHOYEG OTNV EVOUAAKWON
€UKAUTITWV NAEKTPOVIKW V CUOKEUW V (OPVs & OLEDSs)" (tTo 8epa auto £xel
avatebei)

Ot Eukapriteg HAekTpovikeg Atatagelg (Flexible Electronic Devices) 8a ¢pepouv emavactaon
otn (wn Jag, agou Ba evowpatwoouv, Ba BEATIWOOUV KAl Ba ETIEKTELVOUV TIOAAEG ATIO TG
KABNUEPLVEG NAG EVEPYELEG TIOU OXETLCOVTAL JE TNV ATIELKOVLOT, HETAPOPA KAl arnobrkeuon
TIANPOYOPLWV (TT.X. EUKAUTITEG 080veG - OLEDS, NAEKTPOVLKA KUKAWPATA KAl JECA
arnobnkeuong), KABwWG KAl Tn TTapaywyr EVEPYELAG ATIO AVAVEWOLKEG TINYEG (EUKAPTITA
pwToBoATaika otowxeia - OPVs). MapdAa autd, arnatteitat n evOBUAAKwON Toug o€ dlapavn
KAl EUKAUTITA HECA (TIOAUMEPLKEG MEUPBPAVEG) TA oTtola Ba Ta MPOCTATEUOUV ATo TNV
ETOPAO0N TWV ATPOCPALPLKWY AEPLWV TIOU OONYEL OTNV EAATTWON TOU XPOVou (WwNG Kat Tng
AELTOUPYLKOTNTAG TOUG. 2Ta TAaiola autng Tng SLMAWMPATLKAG epyaciag 6a avartuxBouv Kat
Ba peAetnBouv oL unXaviouol avanTtuéng AemTwy Uheviwy o&ediwy, viTpdiwy (SiOx, SiN,
KTA). Tavw o€ TIoAUpEPLKa uttooTpwpata (.. PET, PEN, KTA.) Ta omoia 6a ntapexouv
PPAYMO OTNV BLATIEPATOTNTA TWV ATHOCPALPLKWY AEPLWY, AAAA KAL OL OTITLKEG TOUG
BLOTNTEG. Ta nmapanavw Ba cuvduaoToUV aKOUN KAl HE BEWPNTLKEG TIPOOEYYLOELG TNG
oLamEPATOTNTAC TWV ATHOCPALPLKWY AEPLWY OLAPECOU TWV ATEAELWY TOOO TWV TIOAUNEPLKWV
MEMPBPAVWY 00O KAl TWV AVATITUOCOUEVWY AETITWY UMEVLWV (PPAYHOU PE OTOXO TN
MANPECTEPN PEAETN TOUG. O XAPAKTNPLOPOG TWV OTITIKWYV WOLOTATWY TWV AETITWV UUEVIWV
PppPayudou Ba yivel ye TNV TEXVLKN TNG PaocuaTooKOoTILKNG EAAEWWOUETPLAG OE yLa supeia
paopaTtikr rieptoxn arod to Ynepubpo (IR) oto Opato-Ynepuwdeg (Vis-flUV) pye otdxo tnv
MEAETN TOOO TOU TPOTIOU BECHPEUCTIC TOUG 00O KAl TNG NAEKTPOVLKNG TOUG OOUNG Kabwg Kat
Vv €£APTNOT TOUG ATIO TG TIELPANATLKEG TIAPAPETPOUG.
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5. "Study of the surface of the materials used in cochlear implants" (to 8€pa auto £xet
avatebei)

It is well known that electrosurface properties of the various polymers used today is very
important for the biocompatibility. Protein adsorption from biofluids onto solids plays a mediating
role in bioaccumulation, systemic foreign body reactions, tissue regeneration and is, therefore,
crucial for biocompatibility and performance of medical devices.

The cochlear implant involves the introduction of alloplastic materials into the cochlea. While
current implants interact with cochlear neurons at a distance, direct interactions between spiral
ganglion neuritis and implants could be fostered by appropriate treatment with neurotrophic
factors. The interactions of fibroblasts and osteoblasts with alloplastic materials have been well
studied in vitro and in vivo. However interactions of inner ear neurons have not been described.

It is of great scientific interest the application of bio-MEMS in cochlear implants. An advantage
of them is an improvement in treatment of medical problems due to better initial or continuous
diagnosis and treatment options and solutions. An intelligent implant of this kind can perform
many interactive functions.

Techniques that are going to be used for the study of the materials used in cochlear implants
are: Scanning Near-field Optical Microscopy (SNOM), AFM, X-Rays, Ellipsometry (SE) and
Transmissiom Electron Microscopy (TEM). By SNOM we can get topography and fluorescence
images. The surface of the coatings which are used today can be also examined with AFM
methods in order to determine the adhesion of antibodies and other macromolecular
substances, which takes place. Ellipsometry is also applied in our laboratory in order to study
the optical electronic properties of materials.

6. "In vivo electrochemical detection of bio-events" (To 6€pa auto €xeL avateOei)

7. "Modelling of shear-stress in the pathogenesis of atherosclerosis™
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O. KAAOIHPOY

1. "Avantugn SLUETAAALK® V HAYVNTLKW V VAVOOWHATLOLwV HE SLapoppoUlEeVN
HayvnTLKN cupnepLpopa” (to Opa auto €xXeL avateel)

AVTIKELPJEVO TNG OLMAWMATIKAG EpYaciag sival n avarntugn JayvnTkwy vavoowuatdiwy duo
PACEWV 0 OUO dLACTACELG, TA OTIoLa TIPOKELTAL VA XPNOLKOTIOMNB0UV yla Tnv avantugn
pjayvntwv AvtaAAayng EAatnpiou ugnAou evepyelakou yvopevou (BH)max pe tn pebodo tng
AUTOCOUYKPOTNONG VAVOOWHATLOLWV OKANENG Kat JaAakng ¢paong. H cuvBeon twv
vavoowuatdiwy Ba yivel cupggwva pe tn gebodo, Tou PoTabnke ano toug Sun et al.
(Science, 287, 2000, p.1989) kaL oTnpileTaL oTNV avaywyn Twv POSPONWY EVWOEWV UE TN
MEBOOO TNG TTOAUOANG. Me auTto Tov Tporo eEacpaiileTal apevog n dlathpnon Tou pueyeboug
OTNV KALJAKA TwWV VAVOUETPWYV KAl ApeETEPOU N OLAAUTOTNTA TWV CwHATLOLwY. Oa
TPAYUATOTIOINBEL DOULKOG XAPAKTNPLOHPOG WE TiEpiBAaon akTivwy X (XRD), NAEKTPOVLKN
MIKpookoTiia oapwong (SEM), pikpoavaAuon nAektpovikng deoung (EDAX) kat nAeKTpovIKn
MIKpOOKoOTILa BLEAEUONG (CUMPBATLKN KAl UuwnAng dLakpLTLkng tkavotntag TEM) yia tov EAeyyxo
NG MoLdTNTAG TWV BLETILPAVELWY AVANECA OTNV OKANPY KA Tn JAAAKH JayvnTikn ¢pAacn Kat
NG EMAVAANYLUOTNTAG OTNV TTAPACKEUN TWV JELYNATWY. ['la TN JEAETN TWV PAYVNTLKWV
WOLOTATWV TWV UAKWYV Ba xpnotuoroinBel otatikr Kat duvaulkn payvnrouetpia SQUID kat
VSM kat pacuatookoriia Mossbauer e eugpacn otn JEAETN TNG MAYVNTLIKNG KATACTAONG Kal
NG MAYVNTLKNG QVIOOTPOTILAG OE TOTILKO ETILTEDO.

2. "Mnxaviopoi autoouyKpoTnong HayvnTlK® V vavoowHaTtidiwy Kal avantugn
HAKPOOKOTILK® V SIKTUWV 8uo dtactacewv"

EAeyxopevn dleuBeTNON HAYVNTIKWY VAVOOWPATOLWY O€ dlateTayyeva diktua duo
OLaCTACEWY OE YECOOKOTILKT) AAAQ KAl JAKPOOKOTIKY) KALMaKa. O GXNUATLONOG
OLATETAYHMEVWYV BLKTUWV VAVOOWHATLOLWY U0 dLacTACEWY PTIOPEL KAT' apxnV va eriteux el
ME MNXAVIOPOUG QUTOCUYKPOTNONG VAVOOWHATLOLWY LOLou peyEBOUG TTAvw OE ETILPAVELEG OFE
eAeyxopevo TiepLlBAaAAov, Tiap' OAO TIoU N dLadLlkaoia auTr 0dnyel o€ ETILOTOLRACELG TWV
VAVOOWMATLOLWY KATA TOV TILO «TIUKVO>» TPOTIO. KATd ouveTiELla, N OLacTiopd Twv
VAVOOWMATLOLWY 0E EAEYXOUEVEG ATIOOTACELG ATIOTEAEL TO AVTIKELPEVO TNG EPYACLAG QUTNG
KAl ATIALTEL TIPOOEKTLKY BLAXELPLOT TIOAAWY TIAPAUETPWY ZTOXOG €Lval N KATAVONOT TWV
MNXAVIOPWY AQUTOOUYKPOTNONG MAYVNTIKWY VAVOOWHATLOLWYV Kal n BEATIOTOTOINON TWV
MAKPOOKOTILKWYV OLKTUWYV dUO BLACTACEWY YLA TNV UAOTIOLNCT TOU OTOXO0U TNG KATAOKEUNG
Mayvntwv AvtaAlayng EAatnpiou pe tnv npooeyyLon bottom-up. Avantugn plag veag yeviag
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VAVOOUVOETWY POVIUWY JayvnTwy yla To paydaia avarntuooOUEVO TIEDLO TwWV
MIKPONAEKTPOUNXAVIKwY cuocTtnuatwyv (MEMS) kat tn Xprion Toug wg dOULKWY UALKWY O€
MIKPOEVEPYOTIONTEG, YLKPOALTONTNPEG, MIKPOKLVNTHPEG KAl Hltkpoypavaldla Xwpeig TpLpeg,
ONnAadn yla EQAPUOYEG HOVINWY payvnTwy OTn vavoTeXvoloyia

H. AYOANTHZ, . AOFO©ETIAHZ

1. "Hall-Petch Relation for Multinanolayered Films and Nanocomposites™

The classical Hall-Petch relation fails at the nanoscale. An inverse behavior has been observed
through tension and nanoindentation tests. This problem and the associated phenomenon of
size effects is proposed to study by using a recently developed nanomechanics framework.

2. "Gradient Elasticity/Plasticity in Nanoindentation and Internal Stress Development"”

Nanoindentation measurements are interpreted on the basis of classical elasticity and plasticity
theory. The same is done for the famous Stoney formula commonly used to measure internal
stress. These interpretations may not be adequate at the nanoscale where high strain/stress
gradients cannot be smoothed out. On the other hand, simple relations based on gradient
elasticity/plasticity have been developed and it is proposed to examine their validity in view of
related experimental data.

. MAMNAAOIMNOYAOZ, ©.XOAH-MAMAAOMNMOYAOY
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1. "YTOAOYLOMOG TNG evEpYELag aAAnAenidpaong peta&u tRNA kat 50S pLBOCWHLKNAG
untopovadag yla dLagopeTikeg peTtalAa&elg tng npwtelvng L4 pe tnv Bonbela
TPOCOHOLW CEWV HOPLAKNG SuvapLlkng"

2. A\OrOOETIAHZ, I'. MAMAAOMNOYAOXZ

1. "Molecular dynamics in biology"

A. KYPIAKIAHZ

1. "Metadoon onuatog¢ oc cUCTNUA 2 CUCTATLKW V - mapaywyn BlomtoAupepoug"l (To
OEpa auto £xeL avatebei)

M. APZENAKHZ

1. "ZXEdLAOMOG Kal TMAPACKEUT AVTLHUKNTLAK® V OKEUACUATWY JE Baon Ta atbepLa
€Aala"l (to 6€pa auto €xeL avatebei)

Z. ZKOYPAZ

779
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1. "AvaAuon akoAoubiac DNA"[(to 6€pa auto £XeL avaTtedel)

X. AIOYTAZ, N. DPArKHZ

1. "NavoSOoULKOG XAPAKTNPLOHOG AEMTW V UHEVIWV HE TEXVLIKEG HLKpooKoTiiag'l (To
OEpa auto £XeL avatebel)

N. ®PArKHZ

1. "XapaKkTnPLOHNOG VAVOSOUNHEVWY UALK® V HE TEXVLKEG HLKpooKoTiiag"

M. APTYPAKHZ

1. "Theory of Nucleation and Crystal Growth"

The objective of this project is to perform a theoretical study on the formation of nano crystals
in multicomponent glass systems. Several effects are to be taken into account, as follows: (1)
the diffusion coefficients of components creating the nuclei are different from the mobility
properties of the ambient phase. This will cause a field of stress around the new clusters. Both
thermodynamics and kinetics of formation of the new phase could be considerably affected. (2)
the nature of the phase, first formed, during this process is not necessarily that one with the
lowest chemical potential. Two cases have to be distinguished: that, Ostwald's rule of stages is
fulfilled and the case, it is not fulfilled. The simplest case of monocomponent systems has
already been studied. Further extension to multicomponent systems is of special importance
from a fundamental point of view as well as with respect to the production of new materials.
Results from this work will be compared to experimental results obtained in the literature.
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2. "Percolation Theory and Phase Transitions"

In order to better understand phase transitions in glassy liquids, in this project the percolation
theory will be combined with an advanced theory of nucleation and crystal growth. The objective
of this work is to perform a theoretical study of the effect of the changes in structure of the
ambient phase on its diffusional properties. At the same time, the compositional changes are
related to the formation of a new phase during the phase transition processes in multi
component systems. It is expected that the transport properties in the ambient phase change
strongly if the changes in compositions lead to a change of the main network from floppy to
rigid. First, the changes of the diffusion coefficient with the composition of the liquid phase
around the nuclei and crystallites will be studied. Second, the dependency of the diffusion
coefficient on temperature will be studied. There are several reasons to expect that it will
change from Arrhenian straight line in a way more or less similar to the viscosity curves
(Vogel-Fulcher-Tammann behaviour). Results of this study will be compared to computer
models found in the literature. Finally, we will study the time dependence of transport properties
at constant temperature. Viscosity and diffusion coefficients in the vicinity of the new phase
clusters will change with time because the chemical composition is changing. Comparison with
literature experiments will also be made.
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