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•• backgroundbackground and international and international situationsituation

•• researchresearch opportunitiesopportunities

•• enhancedenhanced possibilitiespossibilities forfor international international 
collaborationcollaboration

•• potential potential forfor newnew startstart --upup companiescompanies
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NanotechnologyNanotechnology Research Situation in BavariaResearch Situation in Bavaria

•• severalseveral excellentexcellent researchresearch centerscenters at different at different universitiesuniversities
and and publicpublic researchresearch institutesinstitutes

-- CeNsCeNs: Center : Center forfor NanoScienceNanoScience, LMU (Prof. , LMU (Prof. KotthausKotthaus membermember of of 
clustercluster advisoryadvisory boardboard))

WalterWalter--SchottkySchottky--InstituteInstitute, TUM, TUM
MicrostructureMicrostructure Laboratory and RLaboratory and Rööntgen Center Wntgen Center Wüürzburg rzburg 
……

-- Research Research networksnetworks
bavarianbavarian-- , , germangerman-- oder EU oder EU -- widewide, international, regional, international, regional
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JuliusJulius
MaximiliansMaximilians
UniversityUniversity
WWüürzburgrzburg

AdvancedAdvanced
researchresearch
andand
teachingteaching
in in thethe
heartheart ofof
Germany Germany 
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W.C. Röntgen 1901 F. Braun 1909 W. Wien 1911

M. v. Laue 1914 J. Stark 1919 K. v. Klitzing 1985

6 Nobel
Laureates
in Physics

worked
at Würzburg
University 
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Campus „Am Hubland“ - Sciences and Humanities
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Microstructure Laboratory at Würzburg University

550 m2 cleanroom
for nanotechnology

epitaxy
different III-V MBEs,
Nanopatterning by e-
beam/focused ion beam
semiconductor process line

about 50 staff members
including grad. Students
~ 35 MEuro investment
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nanoplus Nanosystems&Technologies GmbH, Gerbrunn

250 m2 clean room, 400 m2 Labs & offices, 23 employees
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ApplicationApplication and and researchresearch potential of potential of nanotechnologiesnanotechnologies

nanotechnologiesnanotechnologies generallygenerally regardedregarded as as keykey technologiestechnologies
withwith impactimpact in in manymany applicationapplication areasareas includingincluding
•• telecommunicationstelecommunications
•• automotiveautomotive
•• constructionconstruction
•• medicalmedical and and environmentalenvironmental sensingsensing
•• cosmeticscosmetics
……....

simultaneouslysimultaneously veryvery interestinginteresting forfor fundamental fundamental researchresearch
→→ nanotechnologiesnanotechnologies allowallow to tune to tune electronicelectronic, , opticaloptical oror

magneticmagnetic propertiesproperties widelywidely oror to to achieveachieve newnew
propertiesproperties byby adjustingadjusting thethe nanostructurenanostructure sizesize
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International Centers International Centers forfor NanotechnologyNanotechnology ResearchResearch

•• laboratorieslaboratories in Japan, in Japan, e.ge.g. at University of Tokyo, . at University of Tokyo, 
Prof. Y. Prof. Y. ArakawaArakawa, , nanotechnologiesnanotechnologies forfor communicationscommunications

•• KoreanKorean AdvancedAdvanced NanofabricationNanofabrication Center, Suwon,Center, Suwon,
IIIIII--V V semiconductorssemiconductors, , bionanobionano,,……
veryvery closeclose interactionsinteractions withwith companiescompanies

•• different different centerscenters in in thethe US: Cornell University, UC SantaUS: Cornell University, UC Santa
BarbaraBarbara

•• in Europe: in Europe: institutesinstitutes in France, UK, in France, UK, ItalyItaly, , SwitzerlandSwitzerland,,
SwedenSweden, Germany, Germany
almostalmost nonenone in in newnew EU EU membermember statesstates –– severelyseverely limits limits accessaccess
of of thesethese countriescountries to to importantimportant technologicaltechnological developmentsdevelopments
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RequirementsRequirements forfor competitivecompetitive positionposition in in 
nanotechnologynanotechnology researchresearch

•• infrastructureinfrastructure: : statestate of art clean of art clean roomroom laboratorylaboratory

•• equipmentequipment permittingpermitting to to investigateinvestigate different different approachesapproaches
e.ge.g. . nanostructuresnanostructures basedbased on on epitaxyepitaxy, , chemicalchemical reactionsreactions,,
planarplanar technologiestechnologies

•• peoplepeople –– expertexpert professorsprofessors and and highlyhighly motivatedmotivated studentsstudents

•• interactionsinteractions withwith industryindustry, regional and , regional and abroadabroad

•• exchangesexchanges withwith international international institutionsinstitutions and and networksnetworks
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Position of WroclawPosition of Wroclaw

•• severalseveral groupsgroups at Wroclaw University of Technology at Wroclaw University of Technology workwork at at toptop
international international levellevel -- mainlymainly in different in different areasareas of of nanostructurenanostructure
characterizationcharacterization butbut also in also in fabricationfabrication -- strongstrong participationparticipation inin
European Projects European Projects 

•• photonicsphotonics areare an an importantimportant researchresearch topictopic in in severalseveral facultiesfaculties
physicsphysics, , chemistrychemistry, , microsystemmicrosystem electronicselectronics and and photonicsphotonics ……

•• duringduring thethe last last yearsyears thethe universityuniversity has has alreadyalready achievedachieved a lot ofa lot of
infrastructureinfrastructure improvementsimprovements

•• thethe universityuniversity attractsattracts large large numbersnumbers of of studentsstudents

•• large large companiescompanies withwith interestinterest in in photonicsphotonics areare locatedlocated in in 
thethe Wroclaw Wroclaw areaarea
→→ veryvery good good situationsituation forfor furtherfurther expansionexpansion
→→ substantial substantial investmentinvestment will will enableenable enormousenormous progressprogress
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WhatWhat typetype of of expansionexpansion couldcould bebe veryvery fruitfulfruitful ??

→→ nanotechnologynanotechnology laboratorylaboratory integratedintegrated withwith nanoanalysisnanoanalysis
focussingfocussing on on photonicsphotonics

•• strongstrong expertiseexpertise in in photonicsphotonics availableavailable

•• newnew researchresearch areasareas in in sciencescience and and engineeringengineering cancan bebe
developeddeveloped muchmuch fasterfaster ifif therethere isis ownown inin--househouse technologytechnology
→→ nanotechnologynanotechnology laboratorylaboratory wouldwould stronglystrongly improveimprove

competitivenesscompetitiveness of Wroclaw University of Technologyof Wroclaw University of Technology

•• withinwithin Poland and EU Poland and EU itit wouldwould strengthenstrengthen thethe positionposition ofof
Wroclaw as Wroclaw as majormajor centercenter forfor photonicsphotonics

•• up to up to nownow accessaccess to to technologicaltechnological resultsresults of of researchresearch
forfor PolishPolish companiescompanies limitedlimited as technology in internationalas technology in international
cooperationscooperations involvinginvolving Wroclaw Wroclaw isis oftenoften mademade byby otherother partnerspartners

•• nanotechnologynanotechnology isis quitequite attractiveattractive forfor highschoolhighschool studentsstudents
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NanotechnologyNanotechnology and and NanoanalysisNanoanalysis Center Center forfor PhotonicsPhotonics

•• workwork on on widewide varietyvariety of material of material systemssystems
ranging ranging fromfrom IIIIII--V V semiconductorssemiconductors to to chemicalchemical and and biologicalbiological
systemssystems, hybrid , hybrid systemssystems

•• combinecombine synthesissynthesis of of materialsmaterials withwith atomicatomic resolutionresolution
characterizationcharacterization

•• designdesign, , manufacturemanufacture and and analyzeanalyze devicesdevices and and circuitscircuits

•• widewide applicationapplication areasareas
-- telecommunicationstelecommunications -- environmentalenvironmental sensingsensing
-- securitysecurity -- biomedicalbiomedical applicationsapplications
-- ……. . 
→→ broadbroad impactimpact notnot limitedlimited to to singlesingle fieldfield –– veryvery flexible flexible reactionsreactions

to to newnew researchresearch and and applicationapplication targetstargets possiblepossible
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General General benefitsbenefits of of newnew NanotechnologyNanotechnology and and NanoanalysisNanoanalysis
Center Center forfor PhotonicsPhotonics

•• conductconduct researchresearch on on veryvery challengingchallenging, hot , hot topicstopics

•• participateparticipate in in highlyhighly competetivecompetetive researchresearch in a in a leadingleading
positionposition

•• involveinvolve Master and Master and PhDPhD studentsstudents in in thisthis competitivecompetitive researchresearch

•• useuse researchresearch centercenter to to attractattract especiallyespecially brightbright studentsstudents

•• possibilitypossibility to form to form eliteelite universityuniversity coursescourses

•• manymany opportunitiesopportunities forfor interdisciplinaryinterdisciplinary interactionsinteractions

•• increaseincrease possibilitiespossibilities forfor formationformation and and supportsupport of of startstart--upup
companiescompanies
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Interaction Interaction PossibilitiesPossibilities

•• bilateral: bilateral: betweenbetween Wroclaw University of Technology andWroclaw University of Technology and
WWüürzburg Universityrzburg University
butbut also also withwith otherother partnerpartner UniversitiesUniversities worldwideworldwide

also also betweenbetween Research Centers:Research Centers: recentlyrecently formationformation
of Rof Rööntgen Research Center on ntgen Research Center on ComplexComplex MaterialMaterial
Systems in WSystems in Wüürzburg, rzburg, includingincluding aboutabout 30 30 professorsprofessors
fromfrom PhysicsPhysics, , NanotechnologyNanotechnology, , ChemistryChemistry and and BiologyBiology

betweenbetween regionsregions:: LowerLower SilesiaSilesia and Bavaria and Bavaria usingusing
thethe BavarianBavarian Cluster Cluster NanotechnologyNanotechnology as German as German sideside

e.ge.g. . byby exchangeexchange and and trainingtraining of of peoplepeople
commoncommon researchresearch projectsprojects

•• in international in international projectsprojects and and networksnetworks on on researchresearch oror educationeducation
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CooperationCooperation possibilitiespossibilities withwith BavarianBavarian Cluster Cluster 
NanotechnologyNanotechnology

•• clustercluster tasktask: : improveimprove participationparticipation of of companiescompanies in EU R&Din EU R&D
projectsprojects –– impossibleimpossible on a national on a national levellevel, , requiresrequires combiningcombining
expertiseexpertise fromfrom different different countriescountries –– collaborationcollaboration withwith
WUT and WUT and companiescompanies isis veryvery helpfulhelpful

•• encourageencourage positive positive attitudeattitude of of youngyoung generationgeneration towardstowards
nanotechnologynanotechnology to to increaseincrease numbersnumbers of of excellentexcellent studentsstudents
in in sciencescience and and engineeringengineering –– similarsimilar in Wroclaw and Win Wroclaw and Wüürzburg rzburg 

•• increaseincrease nanonano--componentcomponent in in teachingteaching at at universitiesuniversities
basedbased e.ge.g. on . on visitingvisiting professorsprofessors fromfrom thethe partnerpartner universityuniversity
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SummarySummary

•• Creation of Creation of internationallyinternationally leadingleading Center Center forfor
NanotechnologyNanotechnology and and NanoanalysisNanoanalysis forfor PhotonicsPhotonics
in Wroclaw will in Wroclaw will bebe basedbased on on veryvery good good foundationfoundation

-- peoplepeople
-- previousprevious researchresearch resultsresults
-- industrialindustrial environmentenvironment

•• OnceOnce estabilishedestabilished itit will will openopen up up manymany newnew possibilitiespossibilities inin

-- universityuniversity educationeducation
-- leadingleading edgeedge researchresearch –– withinwithin disciplines&interdisciplinarydisciplines&interdisciplinary
-- economyeconomy


