











tfrrr

microscopy in conjunction with advanced tomography turned out to be very helpful. This work was performed in the group
of Prof. Kienle (see his Almanac chapter). Fig.3 shows an example.

Fig. 3: Sketch of silver segregation on a titania surface and corresponding electron microscopy micrograph obtained in the
group of Prof. Kienle by the advanced tomography technique.

The group also investigates various other functional properties of nanocomposites with metallic nanoparticles and an
organic or ceramic matrix. Interested readers are referred to the attached list of publications and earlier Almanac editions.
Concerning optical and plasmonic properties and so-called metamaterials, we refer to the Almanac chapter of Prof. Elbahri
who initiated some exiting new applications pursued together with our group.

y Personnel

Head of the group: Prof. Dr. F. Faupel; Secretary: N. Giihlke (50%), Dipl.-Chem. S. Kastaun (50%), Dipl.-Geol. B. Minten
(50%)
Technical Staff: Dipl.-Ing. (FH) R. Kloth, C. Ochmann, Dipl.-Ing. (FH) S. Rehders

Scientific Staff:

M.Sc. M. Ahadi 25.11.-31.12.2010 Fellowship Iran
Functional nanocomposites

M.Sc. N. Alissawi 01.03.-31.12.2010 DFG
Ag-ion transfer

Dipl.-Phys. B. Gojdka 01.01.-31.12.2010 SFB 855, CAU
Magneto-electric nanocomposites

Dipl.-Ing. C. Hanisch 01.01.-14.03.2010 Tutech, World Gold Council

Functional nanocomposites
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Dipl.-Phys. S. Harms 01.01.-31.12.2010 DFG SSP 1369
Polymer-solid interfaces

M.Sc. B. Henkel 01.10.-31.12.2010 BMBF
Functional nanocomposites

Dipl.-Phys. T. Hrkac 01.01.-31.12.2010 BMWI
Functional materials

Dr. S. Jebril 01.02.-31.12.2010 BMWI
PolyMet

M. Sc. M. Keshavarz Hedayati 01.08.-31.12.2010 CAU with Prof. Elbahri
Optical nanocomposites

M.Sc. T. Koschine 01.10.-31.12.2010 BMBF
Positron beam, polymers

M.Sc. A. Kulkami 01.01.-31.12.2010 DFG SFB 677
High-frequency magnetic nanocomposites

M.Sc. Q. Ma 01.04.-31.12.2010 Stipendium China, SFB 855
Magnetoelectric nanocomposites

Dipl.-Ing. K. Meurisch 01.01.-31.12.2010 (AU, SFB 855
Magneto-electric nanocomposites

Dipl.-Chem. C. Pakula 01.01.-31.12.2010 DFG SFB 677
Functional nanocomposites

Dipl.-Phys. T. Peter 01.01.-31.12.2010 SFB TR24
Nanoparticles from plasmas

Prof. Dr. K. Ritzke 01.01.-31.12.2010 (AU
Supercooled melts, positron annihilation

M.Sc. M.Q. Shaikh 01.01.-31.12.2010 BMBF, CAU
Free volume in epoxies

Dr. T. Strunskus 01.01.-31.12.2010 SFB 855
Functional nanocomposites

M.Sc. J. Xiong 15.01.-31.12.2010 Fellowship China
Functional nanocomposites

Dr. V. Zaporojtchenko 01.01.-31.12.2010 (AU

Functional nanocomposites

y Lectures, Seminars, and Laboratory Course Offers
Winter 2009/2010

Werkstoffe ( Metalle ), 2 (+1) hrs Lecture (4 Exercises)/Week,
F. Faupel

Thin Films 11, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
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K. Ritzke (+ T. Hrkac)

Seminar for Members of the Chair for Multicomponent Materials and interested guests, 2 hrs Seminar/Week,
F. Faupel

Metals, 2 (4 1) hrs Lecture (+ Exercises)/Week,
F. Faupel (+ M. Keshavarz Hedayati)

Einfihrung in die Vakuumtechnik, 2 hrs Lecture/Week,
V. Zaporojtchenko

Advanced Organic Materials, 2 hrs Seminar/Week,
T. Strunskus

Ubungen zur Physik I, 2 hrs Exercise/Week,
K. Ratzke

Solid State Physics I, 1 hrs Exercises/Week,
S. Jebril

Einfihrung in die Materialwissenschaft I, 2 hrs Lecture/Week,
K. Ratzke (+ K. Dolgner)

Summer 2010

Solid State Physics 11, 1 hrs Exercise/Week,
S. Jebril

Thin Films I, 2 (4 1) hrs Lecture (+ Exercises)/Week,
K. Ritzke (+ T. Peters)

Einfihrung in die Materialwissenschaft Il, 2 hrs Lecture/Week,
K. Rdtzke (+ D. Dolgner)

Vacuum Technology and Materials, 2 hrs Lecture/Week,
V. Zaporojtchenko

Advanced Metallic Materials, 2 hrs Seminar/Week,
F. Faupel

Functional Nanocomposites, 2 hrs Seminar/Week,
V. Zaporoijtchenko

Polymers |, 2 hrs Lecture/Week,
F. Faupel (+ D. Gedamu)

Seminar for Members of the Chair for Multicomponent Materials and interested guests, 2 hrs Seminar/Week,
F. Faupel

Special Problems of Soft Matter Physics, 2 hrs Lecture/Week,
K. Rdtzke

Ubungen zur Physik 11, 2 hrs Exercise/Week,
K. Rdtzke

Winter 2010/2011

Werkstoffe (Metalle), 2 (+ 1) hrs Lecture (+ Exercises)/Week,
M. Keshavarz Hedayati
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Einfihrung in die Vakuumtechnik, 2 hrs Lecture/Week,
V. Zaporojtchenko

Advanced Organic Materials, 2 hrs Seminar/Week,
T. Strunskus

Ubungen zur Physik |, 2 hrs Seminar/Week,
K. Ratzke

Advanced Materials A - Metals, 2 (4 1) hrs Lecture (+ Exercises)/Week,
K. Ritzke (+ N. Alissawi)

Advanced Materials A - Polymers, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
T. Strunskus (+ D. Gedamu)

Thin Films I, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
K. Rdtzke (+ T. Peters)

Einfihrung in die Materialwissenschaft 1, 2 hrs Lecture/Week,
K. Ritzke (+ 0. Riemenschneider)

| 4 Third-Party Funds

DFG, DST, Formation of metallic nanostructures in organic matrix by vapour and plasma phase deposition and its
modification by swift heavy lron Irradiation, 01.03.2006-12.01.2010 (77.130 Euro)

DFG, Diffusion in glasbildenden Metallschmelzen vom Gleichgewichtszustand bis zum kalorischen Glasibergang,
15.09.2006-30.03.2010 (130.295 Euro)

DFG SFB 677, Funktion durch Schalten: Kombination von schaltbaren Polymeren und Nanokompositen nahe der
Perkolationsschwelle, 01.07.2007-30.06.2011 (237.600 Euro)

DFG SFB 677, Funktion durch Schalten: Komposite aus Polymermatrix und ferromagnetischen
Formgedichtnis-Nanopartikeln als magnetische Schalter, 01.07.2007-30.06.2011 (211.640 Euro)

DFG, Einfluss der Verhinderung der Kollagen-Degradation durch MMPs auf den Dentin-Klebeverbund,
04.10.2007-31.01.2011 (25.944 Euro)

DFG, SFB TR24, Verteilung des Freien Volumens an Polymer-Festkarper-Grenzflichen, 04.04.2008-04.04.2011
(245.970 Euro)

DFG, Magnetic nanocomposites for rf applications in mobile communication, 15.09.2008-30.09.2010 (129.566 Euro)

DFG, Grundlagen komplexer Plasmen: Plasmaprozesse zur Abscheidung von nanostrukturierten Kompositmaterialien,
01.07.2009-30.06.2013 (287.640 Euro)

China Scholarship Council, Stipendium fir Qian Ma, PhD-Student fiir T Jahr, 01.09.2009-31.08.2010 (12.000 Euro)

AIF, PolyMet-Polymer-Metalloxid-Compositschichten fir flexible optische Schichtsysteme, PolyMet-Kiel:
Polymer-Metalloxid-Schichtabscheidung und Charakterisierung, 01.11.2009-31.10.2011 (175.000 Euro)

DFG SFB855, Magnetoelektrische Verbundwerkstoffe-hiomagnetische Schnittstellen der Zukunft:
Gasphasenabscheidung von magnetoelekrtischen 0-3 Nanokompositen, 01.01.2010-31.12.2013 (635.280 Euro)

DFG, lon transfer reactions at Ag-nanoparticle/polymer interfaces, 17.02.2010-17.02.2012 (190.424 Euro)

Fraunhofer-Institut fiir Siliziumtechnology ISIT, Untersuchungen mittels Photoelektronenspektroskapie von
Elektrodenoberflichen, 09.-09.03.2010 (780 Euro)

BMBF, Nano-Purification - Entwicklung fortschrittlicher Materialien und Verfahren zur Wasser- und Abwasserbehandlung
mittels funktioneller Nanokomposite, 01.05.2010-30.04.2013 (202.489 Euro)

DAAD, Forschungsstipendium im Rahmen des Programms GERSS (German Egyptian Research Short-term Scholarships)
fiir Frau Dr. Rania Mohammed Ahmed Khalil, 21.05.-21.11.2010 (11.565 Euro)

AvH, Stipendium fir Prof. Dr. Amita Chandra fiir 1 Monat, 29.05.-27.06.2010 (2.300 Euro)
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BMBF, Verbundprojekt POSIMETHOD: Teilprojekt 5: ““Charakterisierung nanoskopischer Leerstellen in diinnen
Polymerfilmen mittels Positronenlebensdauerspektroskopie”’, 01.07.2010-30.06.2013 (213.300 Euro)

Driiger Safety AG und Co. KGA, Untersuchung von 4 Proben mit Hilfe der Photonenelektronenspektroskapie,
05.-19.07.2010 (357 Euro)

China Scholarship Council, Stipendium fir Jian Xiong fir 4 Jahre, 15.11.2010-15.11.2014 (48.000 Euro)

KHS Plasmax GmbH, XPS-Messungen: Komposition-Tiefenprofil von einer Beschichtung auf PET Proben mit Hilfe der
Photonenelektronenspektroskopie, 17.-17.11.2010 (1.100 Euro)

Iran Government, Stipendium fiir Amir Mohammad Ahadi fiir 3 Jahre, 25.11.2010-25.03.2014 (45.000 Euro)

V' Further Cooperation, Consulting, and Technology Transfer

University:

Prof. M. Bauer, F. Tuczek, 0. Magnussen, Prof. W. Herges: Kombination von schaltbaren Molekiilen und Nanokompositen
nahe der Perkolationsschwelle (SFB , Funktion durch Schalten”),

Prof. W. Bensch, Institut fir Anorganische Chemie: Komposite aus Polymermatrix und ferromagnetischen Formgedachtnis-
Nanopartikeln als magnetische Schalter (SFB , Funktion durch Schalten” ),

Dr. Peter Budd, Manchester School of Chemistry, The University of Manchester, Manchester UK, Polymermenbranen,
Prof. Dr. S. Deki, Kobe, Japan, Optische Nanokomposite,

Dr. G. Dlubek, ITA Institute for Innovative Technologies, Universitdt Halle, Positronenvernichtung in nichtmolekularen
Substanzen,

Prof. Dr. 6.Dollinger, Dr. W. Egger, Universitit der Bundeswehr, Minchen, PLEPS am FRM I,

Prof. Dr. M. Es-Souni, FH Kiel, Ferroelekirische Schichten und Grenzflachen zu Metallen,

Dr. Chr. Hugenschmidt, TU Minchen und FRM 11, NEPOMUC,

Prof. Dr. M. Kern, Zahnmedizin, Universitdt Kiel, AFM, XPS und Kontaktwinkelmessungen an Zihnen,

Prof. R. Kndchel, Inst. f. Elektrotechnik und Informationstechnik, magnetische HF-Materialien ( DFG-projekt ),
Prof. Dr. R. Podschun, Institut fir Infektionsmedizin, Universitdt Kiel, antibakterielle Beschickung,

Prof. Dr. W. Possart, Universitdt Saarbriicken, BMBF-Projekt, Nanomodule,

Prof. Dr. E. Quandt, Anorganische Funktionsmaterialien, CAU, Komposite aus Polymermatrix und ferromagnetischen
Formgedachtnis-Nanopartikeln als magnetische Schalter (SFB , Funktion durch Schalten” ),

Dr. C. Rohl, Prof. Dr. ). Sievers, Anatomisches Institut, Toxikologische Auswirkung von metallischen Nanopartikeln auf
menschliche Zellen,

Prof. Dr. V. Shantarovich, N.Semenov Institute of Chemical Physics, Russian Academy of Sciences, Moskau, Positronenver-
nichtung und Membranpolymere,

Prof. Dr. C. Staudt, Disseldorf, Blockcopoymere,
Prof. Dr. F. Tuczek, Institut fir Anorganische Chemie, CAU Kiel, Self-assembled monolayers,

Prof. Dr. Y. Yampolskii, A.V. Topchiev Institute of Petrochemical Synthesis, Laboratory of Membrane Gas Separation,
Russian Academy of Sciences, Moskau, Positronenvernichtung und Membranpolymere
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Research Institutes:

Dr. D. K. Avasthi, Materials Science Group, Nuclear Science Centre New Delhi, India, High energy ion beam effects in
polymer-metal nanocomposites,

Prof. Dr. Dietmar Fink, Hahn-Meitner-Institut, Berlin, High energy ion beam effects in polymer-metal nanocomposites,

Dr. D. Fritsch und Prof. Dr. V. Abetz, Institut fir Polymerforschung, GKSS-Forschungszentrum Geesthacht, Freies Volumen
in Polymeren mit intrinsischer Mikroporositt,

Prof. Dr. 6. Grundmeier, Max-Planck Institut, Disseldorf, Antibakterielle Beschichtungen,
Prof. Dr. A. Meyer, Dr. A. Griesche, DLR, Kdln, Diffusion in Pd-Cu-Ni-P Legierungen,

Dr. M. Noeske, Fraunhofer-Institut fir Fertigungstechnik und Angewandte Materialforschung, IFAM Bremen, BMBF-Projekt,
Nanomodule und PALS an Polymer-Kompositen,

Prof. Dr. K.V. Peinemann, GKSS, Geesthacht, Freies Volumen und Permeabilitdt in Spezialpolymeren,
Prof. Schwarz, Dr. Drusch, Lebensmitteltechnologie, Kiel, Verkapselung von Lebensmitteln,

Dr. Thomas Neubert, Fraunhofer Institut fir Schicht- und Oberflichentechnik (IST), Braunschweig, Polymer-Metalloxid-
Kompositschichten fir flexible optische Schichtsysteme.

Industry:

o.m.t. Libeck, Photoaktive Schichten,

Sennheiser Electronic K6 Wedemark, Elekirete,

Wahlk, Schankirchen, Oberflichenmodifikationen von Kontakilinsen,

World Gold Council, 6.R.0.W., Improvement of antibacterial coatings by incorporation of gold nanoparticles.
Partners in AlF-Projekt Polymet:

Wohlrab Aufdampftechnik GmbH, Langenzenn,

Rolf Schifer Beschichtungskomponenten, Minchweiler,

plastic-design GmbH, Bad Salzuflen.

Partners in BMBF-Projekt Umsicht:

Fraunhofer Institut fir Umwelt-, Sicherheits- und Energietechnik, Oberhausen,
Hans-Huber AG, Berching,

Kryschi Wasserhygiene, Kaarst,

Evers-Wassertechnik, Hopsten,

Gelsenwasser AG, Gelsenkirchen.

4 Diploma, Bachelor and Master Theses

A. Al Zayed, Electro-optica properties of gold/platinum polymer nanocomposite films doped with azobenzene ethers,
18.05.2010
S. Dollinger, Freies Volumen mit PALS in leitfihigen Polymemanokompositen, 31.05.2010
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B. Henkel, Combined Quasi-Magnetoresistive Magnetic Field Sensor - utilizing Magnetostriction and Quantum
Tunneling, 01.10.2010

S.W. Basuki, Photo-induced capacitance modulation in chromophore/PMMA blends and DC conductance modulation in
MWCNT based resistorss, 01.10.2010

H. Jebril Mahammud, Study of electrical and aptical porperties of polymer/spiropyrane blends with embeded noble
metal nanoparticles, 22.12.2010

M. Wegner, Investigation of the preparation of nanocomposites by plasmapolymerization an high pressure magnetron
spuftering, 13.09.2010

(. Wang, Photocatalysis Studies on Silver-modified Titania Nanocomposites and Sandwiched Cells prepared by
Magnetron Co-sputtering, 26.08.2010

H. Aboulfadl, Investigation of the Portevin-Le Chatelier effect by Atom Probe Tomography, 09.12.2010

D. Haffner, Charakterisierung und Optimierung des Feedstock beim MIM von TiéAT4V,19.10.2010

P.H. Méseler, Eutectic cells in cast iron and their influence on thermomechanical properties, 22.09.2010

V. Robisch, Auswahl und Charakterisierung von wasserldslichen Bindem fiir die Herstellung von Anoden in
Lithivm-lonen-Batterien, 08.10.2010

N. Alemayehu Zerihun, Optimization of the morphology of Volatile Organic Compound (VOC) Sensors based on
Polymer-metal Nanocomposites, 08.02.2010

S. Mohammadzadeh Polami, Stress Analysis during Welding of LTT Alloys under Defined Restraint Intensity, 22.02.2010

A. Tavassolizadeh, Investigation of Piezoelectricity of Corona Poled Vacuum-Deposited Nylon 11 Films, 29.09.2010

M.S. Mohajerani, Deposition and patteming of superconductor yttrium-barium-copper oxide thin films, 05.11.2010

y Dissertations / Postdoctoral Lecture Qualifications

M.Q. Shaikh, Free Volume and Storage Stability of one component Epoxy Nanocomposites, 11.11.2010

y Publications
Published in 2010

K. Riitzke, M.Q. Shaikh, F. Faupel, P.-L.M. Noeske, Shelf stability of reactive adhesive formulations: A case study for
dicyandiamide-cured epoxy systems, International Journal of Adhesion and Adhesives, 30, 105 - 110 (2010)

G. Dlubek, Q.. Shaikh, K. Riitzke, M. Paluch, F. Faupel, Free volume from positron lifetime and
pressure-volume-temperature experiments in relation to structural relaxation of van der Waals molecular
glass-forming liquids, Journal of Physics, 22, 235104 - 235114 (2010)

M. Quitzow, M. Wolter, V. Zaporojtchenko, H. Kersten, F. Faupel, Modification of polyethylene powder with an organic
precursor in a spiral conveyor by hollow cathode glow discharge, Eur. Phys. ). D, 58, 305 - 310 (2010)

V. Zaporojtchenko, V.S.K. Chakravadhanula, F. Faupel, S. Tamulevicius, M. Adrulevicius, A. Tamulevicien, L. Angulis,
Residual stress in polytetrafluoroethylene-metal nanocomposite films prepared by magnetron sputtering, Thin Solid
Films, 518, 5944 - 5949 (2010)

G. Dlubek, M.Q. Shaikh, K. Riitzke, J. Pionteck, M. Paluch, F. Faupel, Subnanometre size free volumes in amorphous
Verapamil hydrochloride: A positron lifetime and PVT study through Tg in comparison with dielectric relaxation
spectroscopy, European Journal of Pharmaceutical Science, 41, 388 - 398 (2010)

H. Takele, V.S.K. Chakravadhanula, C. Hanisch, M. Elbahri, T. Strunskus, V. Zaporojtchenko, L. Kienle, F. Faupel,
Preparation and plasmonic properties of polymer based composites containing Ag-Au alloy nanoparticles produced
by vapor phase co-deposition, Journal of Material Science, 45, 5865 - 5865 (2010)

F. Faupel, K. Ritzke, B. Gojdka, Metallische Gldser - hart im Nehmen und extrem vielseitig, Welt der Physik,
www.weltderphysik.de/de/8475.php, 25.10.2010, (2010)

Y K. Mishra, S. Mohapatra, V.S.K. Chakravadhanula, N.P. Lalla, V. Zaporojtchenko, D.K. Avasthi, F. Faupel, Synthesis and
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characterization of Ag-polymer nanocomposites, Journal of Nanoscience and Nanotechnology, 10, 2833 - 2837
(2010)

A. Bartsch, K. Ritzke, A. Meyer, F. Faupel, Dynamic Arrest in Multicomponent Glass-Forming Alloys, Physical Review
Letters, 104, 195901 - 195901 (2010)

S. Harms, K. Riitzke, W. Egger, L.. Ravello, A. Laschewsky, W. Wang, P. Miller-Buschbaum, Free volume and swelling in
thin films of poly (N-isopropylacrylamide) end-capped with n-butyltrithiocarbonate, Macromolecular rapid
communications, 31/15, 1364 - 1367 (2010)

B. Wunderle, E. Dermitzaki, 0. Holck, J. Bauer, H. Walter, M.Q. Shaikh, K. Ratzke, F. Faupel, B. Michel, H. Reichl,
Molecular dynamics approach to structure-property correlation in epoxy resins for thermo-mechanical lifetime
modeling, Microelectronics Reliability, 50/7, 900 - 909 (2010)

T. Emmler, K. Heinrich, D. Fritsch, P.M. Budd, N. Chaukura, D. Ehlers, K. Ritzke, F. Faupel, Free Volume Investigation of
Polymers of Intrinsic Microporosity (PIMs): PIM-T and PIMT Copolymers Incorporating Ethanoanthracene Units,
Macromolecules, 43(14), 6075 - 6084 (2010)

(. Pakula, V. Zaporojtchenko, T. Strunskus, D. Zargarani, R. Herges, F. Faupel, Reversible light-controlled conductance
switching of azobenzene-based metal/polymer nanocomposites, Nanotechnology, 21(46), 465201 - 465201
(2010)

M. Marschall, J. Reichert, K. Seufert, W. Auwarter, F. Klappenberger, A. Weber-Bargioni, S. Klyatskaya, 6. Zoppellaro, A.
Nefedov, T. Strunskus, C. Woll, M. Ruben, J.V. Barth, Supramolecular Organization and Chiral Resolution of
p-Terphenyl-m-Dicarbonitrile on the Ag(111) Surface, Chemphyschem, 11(7), 1446 - 1451 (2010)

K. Rajalingam, L. Hallmann, T. Strunskus, A. Bashir, C. Woll, F. Tuczek, Self-assembled monolayers of benzylmercaptan
and para-cyanobenzylmercaptan on gold: surface infrared spectroscapic characterization, Physical Chemnistry
Chemical Physics, 12(17), 4390 - 4399 (2010)

S. Harms, K. Ritzke, F. Faupel, G.J. Schneider, L. Willner, D. Richter, Free volume of interfaces in model nanocomposites
studiend by positron lifetime spectroscopy, Macromolecules, 43, 10505 - 10511 (2010)

S. Harms, K. Riitzke, V. Zaporojtchenko, F. Faupel, W. Egger, L. Ravelli, Free Volume distribution at the teflon af /silicon
interfaces probed by a slow positron beam, Poylmer, 52(2), 505 - 509 (2010)

K. Ritzke, M. Wiegemann, M.Q. Shaikh, S. Harms, R. Adelung, W. Egger, P. Sperr, Open volume in bioadhesive detected
by positron annihilation lifetime spectroscopy, Acta Biomaterialia, 6, 2690 - 2694 (2010)

F. Faupel, V. Zaporojtchenko, T. Strunskus, M. Elbahri, Metal-Polymer nanocomposites for functional applications,
Advanced Engineering Materials, 12(12), 1177 - 1190 (2010)

C. Hanisch, N. Ni, A. Kulkarni, V. Zaporojtchenko, T. Strunskus, F. Faupel, Fast electrical response to volatile organic
compounds of 2D Au nanoparticle layers embedded into polymers, Journal of Material Science, 46(2), 438 - 445
(2010)

B. Gojdka, Einzigartig dank Unordnung. Aussichtsreiche Zukunft fir metallische Gliser, Spektrumdirekt,
http://www.wissenschaft-online.de/artikel/1053339, (2010)

S.V. Merzlikin, N.N. Tolkachev, L.E. Briand, T. Strunskus, C. Wall, I.E. Wachs, W. Griinert, Anomalous Surface
Compositions of Stoichiometric Mixed Oxide Compounds, Angewandte Chemie, 49(43), 8037 - 8041 (2010)

S. Stepanow, R. Ohmann, F. Leroy, N. Lin, T. Strunskus, C. Wall, K. Kern, Rational Design of Two-Dimensional Nanoscale
Networks by Electrostatic Interactions at Surfaces, ACS Nano, 4(4), 1813 - 1820 (2010)

S. Harms, K. Riitzke, C. Pakula, V. Zaporojtchenko, T. Strunskus, F. Faupel, W. Egger, P. Sperr, Free Volume Changes on
Optical Switching in Azobenzene-Polymethylmethacrylate Blends Studied by a Pulsed Low-Energy Positron Beam,
Journal of Polymer Science, part B Polymer Physics, 49(6), 404 - 404 (2010)

A. Bartsch, V. Zollmer, K. Ritzke, A. Meyer, F. Faupel, Diffusion and viscous flow in bulk glass forming alloys, Journal of
Alloys and Compounds, DOI: 10.1016/j.jallcom.2010.11.123, (2010)
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V Ppatent Applications

M. Elbahri, R. Adelung, F. Faupel, K. Hirmas, Verfahren zur Nanostrukturerzeugung mittels spinodaler Entnetzung,
Deutsches Patentamt, 26.08.2010, EP2206153

’ Presentations

F. Faupel, Metal-Polymer nanocomposites for functional applications (Invited talk), INM (Leibnitz-Institut fir neve
Materialien), Saaarbriicken, Germany, 13.-13.01.2010

K. Riitzke, Materialwissenschaften in Kiel (Talk), Beruftsinformationstag Helene Lange Gymnasium, Rendsburg,
Germany, 16.-16.02.2010

K. Ritzke, Free volume and structure in polymeric membranes. PALS and XRD (Invited talk), AG Prof. Staudt,
Disseldorf, Germany, 01.-02.03.2010

S. Harms, Free Volume in Polymers Position Annihilation Lifetime Spectroscopy (Talk), Interphases and faces:
Programm spring school Fulda, DFG project SPP 1369, Fulda, 08.-11.03.2010

F. Faupel, A. Bartsch, K. Ratzke, A. Meyer, Dynamic Arrest in Multicomponent Glass Forming Alloys (Invited talk),
DPG-Frihjahrstagung 2010, Regenshurg, Germany, 21.-26.03.2010

B. Gojdka, V. Zaporojtchenko, T. Strunskus, F. Faupel, Vapour Phase Deposition of Ceramic-based Granular
Nanocomposites for Magnetoelectric Applications (Poster), DPG-Friihjahrstagung 2010, Regensburg, Germany,
21.-26.03.2010

S. Harms, K. Riitzke, F. Faupel, W. Egger, L. Ravelli, A. Laschewsky, W. Wang, P. Miller-Buschbaum, Free Volume and
Swelling in Thin Films of Poly (N-Isopropylacrylamide) End-capped with n-Butyltrithiocarbonate (Talk),
DPG-Frishjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

(. Pakula, C. Hanisch, T. Strunskus, D. Zargarani, V. Zaporojtchenko, R. Herges, F. Faupel, Photo-switchable sensors
based on azomolecule containing nanocomposites (Talk), DPG-Frihjahrstagung 2010, Regensburg, Germany,
21.-26.03.2010

T. Peter, S. Bornholdt, M. Wolter, T. Strunskus, V. Zaporojtchenko, H. Kersten, F. Faupel, Nanocompsite thin films
prepared by co-sputtering and via deposition from a cluster source (Poster), DPG-Friihjahrstagung 2010,
Regensburg, Germany, 21.-26.03.2010

A. Kulkarni, V. Zaporojtchenko, T. Strunskus, F. Faupel, E. Quandt, V.S.K. Chakravadhanula, L. Kienle, Magnetic and
structural properties of Ti02-FeCo nanocomposite (Talk), DPG-Frihjahrstagung 2010, Regensburg, Germany,
21.-26.03.2010

T. Hrkac, V.S.K. Chakravadhanula, N. Wohner, V. Zaporojtchenko, T. Strunskus, D. Garbe-Schaonberg, F. Faupel, Ag-Ti02
nanocomposites for antibacterial and photocatalytic applications (Poster), DPG-Frihjahrstagung 2010, Regensburg,
Germany, 21.-26.03.2010

K. Meurisch, V. Zaporojtchenko, T. Strunskus, F. Faupel, Polymer-Based Magnetoelectric Composites (Poster),
DPG-Frishjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

V.S.K. Chakravadhanula, A. Lotnyk, T. Hrkac, A. Kulkarni, H.T. Beyene, T. Strunskus, V. Zaporojtchenko, C. Kuebel, R.
Podschun, F. Faupel, L. Kienle, Synthesis and characterization of functional metalpolymer and metal-oxide
nanocomposite thin films (Invited talk), ICN 2010 (International Conference on Nanomaterials: Synthesis,
Characterization and Applications)), Kottayam, Kerela, India, 27.-29.04.2010

F. Faupel, Metal-Polymer nanocomposites for functional applications (Invited talk), Kolloquium TU Chemnitz, Institut fijr
Physik, Chemnitz, Germany, 28.-29.04.2010

V. Zaporojtchenko, C. Pakula, T. Strunskus, R. Herges, F. Faupel, Reversible electro-optical switchable effects in
azomolecule containing nanocomposites (Talk), The international Workshop”Electronic, transport and opfical
properties of low-dimension systems”(WS10-ETOLDs), Valencia, Spain, 31.05.-02.06.2010

K. Ritzke, F. Faupel, A. Bartsch, A. Meyer, Dynamic Arrest in Multicomponent Glass Forming Alloys (Invited talk),
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International Wokshop DSS-2010 “Grain Boundary Diffusion, Stresses and Segregation”, Moskau, Russia,
01.-04.06.2010

K. Meurisch, V. Zaporojtchenko, T. Strunskus, F. Faupel, Polymer-Based Magnetoelectric Composite Films (Talk), E-MRS
Spring Meeting 2010, StraBburg, France, 07.-11.06.2010

T. Peter, C. Bornholdt, V.S.K. Chakravadhanula, A. Kulkarni, T. Hrkac, C. Hanisch, M. Wolter, T. Strunskus, V.
Zaporojtchenko, H. Kersten, F. Faupel, Nanocompositedeposition by plasmas (Invited talk), 24th Symposium on
Plasma Physics and Technology, Prag, Czech Republic, 14.-17.06.2010

F. Faupel, A. Bartsch, K. Ratzke, A. Meyer, Dynamic Arrest in Multicomponent Glass Forming Alloys (Invited talk),
Konferenz “Emerging Concepts in Glass Physics”, Santa Barbara, USA, 21.-24.06.2010

F. Faupel, Dynamic Arrest in Multicomponent Glass Forming Alloys (Invited talk), 17th International Symposium on
Metastable, Amorphours and Nanostructured Materials (ISMANAM 2010), Zirich, Switzerland, 05.-07.07.2010

V. Zaporojtchenko, T. Strunskus, A. Kulkarni, T. Hrkac, V.S.K. Chakravadhanula, E. Quandt, R. Podschun, F. Faupel,
Nanocomposites for Functional Applications by Physical Vapor Deposition Processes (Talk), Nanofair 2010 (8th
International Nanotechnology Symposium - New Ideas for Industry), Dresden, Germany, 06.-07.07.2010

K. Riitzke, S. Harms, F. Faupel, Free volume distribution at polymer-solid interfaces (Talk), 2. Jahrestreffen SPP 1369
(Polymer-Festkdrperkontakte), Dechema, Frankfurt, Germany, 09.-09.07.2010

V. Zaporojtchenko, Surface modifiction of polymers by low energy ions and plasmas (Talk), 2nd Graduate Summer
[nstitute, Greifswald, Germany, 11.-13.08.2010

V. Taporojtchenko, T. Hrkac, T. Strunskus, V.S K. Chakravadhanula, N. Alissawi, R. Podschun, C. Réhl, D.
Garbe-Schanberg, F. Faupel, Tuning of the Silver lon Release from Antibacterial Nanocomposite Coatings (Talk),
[nternational NanoBio Conference 2010, Zirich, Switzerland, 24.-27.08.2010

T. Strunskus, T. Hrkac, V.S.K. Chakravadhanula, N. Wohner, V. Zaporojtchenko, R. Podschun, D. Garbe-Schénberg, F.
Faupel, Nanocomposite Films with Embedded Silver Nanoparticles for Antimicrobial Applications (Poster), Materials
Science and Engineering, Darmstadt, Germany, 24.-26.08.2010

A. Kulkami, V. Zaporojtchenko, T. Strunskus, F. Faupel, E. Quandt, F. Hettstedt, R. Kndchel, V.S.K. Chakravadhanula, L.
Kienle, Magnetic nanocomposite preparation, characterization and applications (Poster), Materials Science and
Engineering, Darmstadt, Germany, 24.-26.08.2010

F. Faupel, Metal-Polymer nanocomposites for functional applications (Plenary talk), Materials Science and Engineering,
Darmstadt, Germany, 24.-26.08.2010

K. Meurisch, V. Zaporojtchenko, T. Strunskus, F. Faupel, Piezoelectricity in Thermally Evaporated Thin Films of Nylon 11
(Poster), Materials Science and Engineering, Darmstadt, Germany, 24.-26.08.2010

K. Ritzke, F. Faupel, Free Volume in high free volume polymeric membranes investigated by positron annhiliation
lifetime spectroscopy (Talk), 14th International Conference “Polymeric Materials”, Halle (Saale), Germany,
15.-17.09.2010

B. Gojdka, Towards 0-3 dimensional ceramic based magnetoelectric composites (Talk), SFB 855 Herbstworkshop und
Sommerschule des integrierten Graduiertenkollegs, Salzau, Germany, 29.09.-01.10.2010

F. Faupel, H. Kersten, R. Peter, V. Zaporojtchenko, T. Strunskus, C. Bornholdt, M. Fréhlich, Deposition of nanostructured
composite materials (Talk), SFB-Kolloquium des TR24, Wismar, Germany, 30.09.-01.10.2010

V. Zaporojtchenko, T. Hrkac, T Strunskus, V.S.K. Chakravadhanula, T. Peter, R. Podschun, C. Rhl, D. Garbe-Schinberg, F.
Faupel, Tunable Anibakterial Nanocomposites Coatings (Poster), Nanosmat: 5th intemational Conference on
Surfaces, Coatings and Nanostructured Materials, Reims, France, 19.-21.10.2010

F. Faupel, Metal-Polymer nanocomposites for functional applications (Invited talk), Physikalisches Kolloguium Uni
Gottingen, Gottingen, Germany, 01.-01.11.2010

F. Faupel, Metal-Polymer nanocomposites for functional applications (Invited talk), 2nd ZUM-HASYLAB Collogquium
“The metal-polymer interface”, DESY, Hamburg, Germany, 02.-02.11.2010

M. Keshavarz Hedayati, V.S.K. Chakravadhanula, V. Zaporojtchenko, M. Elbahri, F. Faupel, Transparent conductors based
on metalpolymer nanocomposites(Talk), Materials Science and Engineering, Darmstadt, Germany, 24.-26.08.2010
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F. Faupel, Neue Materialien durch Nano-Technologie (Invited falk), Gothaer Allgemeine Versicherung AG, Kdln, Germany,
03.-04.11.2010

F. Faupel, Metal-Polymer nanocomposites for functional applications (Invited talk), Metal Kokkola 2010, Kokkola,
Finland, 16.-17.11.2010

K. Riitzke, F. Faupel, Free Volume and Positron Annihilation in Polymers and Polymer Electrolytes (Invitited talk),
ICEP2010 (4th International Conference on Electroactive Polymers: Materials and Devices), Dehli, India,
22.-27.11.2010

V' Further Activities and Events

Selected Honorary Activities of Prof. Faupel:

Dean of the Faculty of Engineering from July 2008 until July 2010(Technische Fakultdt der CAU),
Coordinator of the North German Initiative Nanomaterials (NINa),

Principle Editor of the Journal of Materials Research, edited by the Materials Research Society (MRS),
Editor of the encyclopedia ROMPP online, Theme Chemistry,

Member of the des Advisory Board of Diffusion and Defect Data,

Member of the DGM Scientific Advisory Board, German Material Research Society,

Member of the Program Commitee of the DFG Priority Program ““Polymer-Solid Interfaces, Thin Films, and Interphases -
from Molecular View to Continvum”

Vice Speaker of the SFB 677 “Function by switching”,

Member of the managing committee of the SFB855 , Magnetoelectric composites - biomagnetic interfaces of the future,
Member of the Societas Christiana Albertina,

Member of the HWT (Hochschule-Wirtschaft-Transfer)-Jury of the ISH (Innovation Foundation Schleswig-Holstein),
Member of the Steering Commitee of the Focal Point of Support ,Nano and surface science” ,

Member of the Steering Commitee Quality Management of the CAU,

Member of KARE, (Kiel Alliance of Research and Education),

In addition to the activities listed above, Prof. Faupel was involved in many evaluations for the German Science Foundation
(DFG), scientific journals, and other Institutions in Germany and abroad.
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Functional Nanomaterials

The group “Functional Nanomaterials” has grown significantly in 2010. Two more research assistant positions could be
obtained for the group and filled in October, as well as half a technician and a secretary position. This offer from the
University, the Institute and the Faculty of Engineering was a reaction to the group leader considering a W3 position at
the Technical University Hamburg-Harburg (TUHH). Furthermore, the Heisenberg Professorship was prolonged in 2010
on the basis of a positive mid-term evaluation. The scientific focus of the group shifted further to the characterization
and understanding of the properties of nanostructures as well as towards large scale synthesis to generate amounts of
nanostructures of dimensions on the macroscopic scale. In contrast to the earlier years of nanostructure research, the
research focused on even more applied aspects as the basics and elementary synthesis became more widely understood.
This aspect is visible in the projects started in 2010: a project financed by the BMBF (Federal Ministry of Education
and Research) and carried out together with the company Nanoproofed in Gleschendorf, Schleswig-Holstein, is on the
development and examination of a novel anti-fouling paint for ships. Bio-fouling occurs to almost every material inserted
info natural water, no matter if freshwater or seawater. This means that within a short time surfaces are covered by algae,
bacteria or barnacles. The solutions to such problems were called anti-fouling paints, which previously were based on the
wide range toxicity of tributyltin. Lately, those marine paints have been banned by the International Maritime Organization
due to the drastic effects on the marine population, especially fish. The BMBF project has the goal to develop an ecologically
friendly and effective anti-fouling paint based on the multifunctionality of nanostructures. More details are described
below. Furthermore, the SFB 855 “Magnetoelectric Composites - Future Biomagnetic Interfaces” started in Junuary. The
group Functional Nanomaterials is involved in two projects; apart from the graduate school a research project has been
funded that develops magnetic field sensors, the main topic of the SFB, based on piezoelectric and magnetostrictive
materials in a novel geometry. The nano-technological material aspects are included and applied in this project. Several
contributions were started in the framework of coordinated programmes, two new research units are planned together with
the dental and the ophthalmic clinic, inspired in the year 2010 by the proposed cluster of excellence “Materials for life** led
by Prof. Dr. Eckhard Quandt (see chapter Inorganic Functional Materials). In addition, the group leader of the Functional
Nanomaterials group is currently proposed as principle investigator in the planned cluster and contributed to the proposal.
Beside the initiation and the start of new projects, three new PhD students started in this year, Xin Jin, Ingo Paulowicz, and
Arnim Schuchardt joined the group. All three performed their master theses in the group: it should be stressed that Arnim
Schuchardt won the award for the best master in materials science in Kiel, after he already received the award for the best
bachelor. In total 5 students performed their master thesis and 8 bachelor theses were carried out in the group. Frank
Spors, already Assistant Professor in the Western University of Health Sciences, California, U.S.A., completed his PhD in
Spring 2010. His findings include novel optics for contact lenses based on photon sieve technology, in collaboration with
the physics department. In terms of teaching at the University, a novel seminar together with Priv. Doz Dr. Phil. Werner
Theobald from the Centre for Ethics was established in 2010. This interdisciplinary seminar experiment was successful; it
will be continued in 2011. Beside the invited talks at other Universities (see list below) talks for a broader audience were
also given. Several were held in the framework of the SHUG (four talks in Schleswig-Holstein) and at the “Lange Nacht
der Profs” but also in other communities. Worth mentioning here are two talks, one in the framework of the “Schiler- und
Kinderuniversitdt” (children’s university); the video of the talk and a booklet are available on the University homepage.
The other was a lecture for the opening of the University’s Graduate Centre with contributions from the mayor of Kiel and
politicians from Schleswig-Holstein as well as the University president and chancellor. Furthermore, the group organized
a symposium at the spring meeting of the German physical society with many invited and contributed talks including a
lecture from Prof. Dr. Dwight Viehland from Virginia Tech, one of the international experts in magneto-electrical composites
materials.
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V' Results

Metal Oxide Nanostructures:

Ceramics or semiconductors are typically ridged and brittle materials. We found that this can be changed by interconnecting
nanostructures in a three dimensional manner. As nanostructures are much more flexible than their bulk counterparts, the
novel materials synthesized from interconnected nanostructures transport these features to the macroscopic dimensions.
While in the last year, the prime example of nanostructures, Zn0 was the focus, this year further metal oxide ceramics
and semiconductors were investigated with surprisingly successful results. A patent for the approach is pending in 2010.
Sn05 especially turned out to be a material which is amenable to this approach and, as a three dimensional network
material, can show flexibility and elasticity on the macroscale. Figure 1 shows a sequence of images illustrating the aspect
of flexibility. The first part in figure Ta-c shows an indentation and relaxation of the nanostructured material. Parts d-f of
figure 1 show the bouncing of a screw on the flexible ceramics, revealing the elastic properties of the nano networks.
Even temperatures above 1000°C can be withstood by the material, which also cools significantly fast. Figure Th shows
a photograph where an elastic ceramic sample is heated in a flame as a fest for its stability and lack of reactivity.
The material has a remarkably low heat capacity; it could be touched only a second after heating. A fascinating aspect
is the electronic properties of the flexible Sn0o which are still semiconducting, as the whole network is interconnected
by interpenetrating joints. Besides Sn0s, V505, AloO3 and Fes0,4 nanostructures and their mixtures were successfully
synthesized in macroscopically expanded amounts. These materials also reveal interesting properties; Fe304 is magnetic
and, as a ferrimagnetic material, exhibits a permanent magnetic moment. All the structures are well examined in optical
and electron microscopy. In situ mechanical tests were carried out inside the scanning electron microscope, where a custom
made fool holder allowed cutting, sliding and bending tests inside the microscope at high magnifications. This enables the
macroscopic mechanical properties to be explained by relating them to the microscopic behaviour now visible down to the
nanoscale. In the framework of a close collaboration with the group of Prof. Dr. Lorenz Kienle (see chapter Synthesis and
Real Structure) many oxide nanomaterials synthesized here are characterized in detail inside the Transmission Electron
Microscope.

Another main objective for further exploration is also the synthesis of Zn0 crystals for the SFB 855 project. Here high quality
single crystalline hexagonal Zn0 columns promise the best performance. Already single crystals of several mm lengths
could be formed; their hexagonal shape indicates a high crystal quality. For this project another VLS-setup was built
during 2010. Arrays of dimensions of several millimetres could be formed with similar types of micro- and nanostructures.
However, for a mass fabrication the reproducibility must be understood. Some of the obtained crystal structures are shown
in figure 2.

Semiconductor Composite Materials:

One of the focuses of research was the combination of the above described novel metal oxide nanomaterials with a
polymer matrix to form interpenetrating compounds. A part of that research is in the framework of the BMBF anti-fouling
project. For this project nanoscale sea urchin like nanospiked micro particles were embedded in a polymer used to cause
an anti-fouling effect based on the surface structure and piezoelectricity of the materials. The difficulties of mixing the so
called core spike filler particles with the matrix material means that care had to be taken with optimization. After such
optimization, it was possible to create an effective anti-fouling paint. The anti-fouling effect already has been successfully
tested in collaboration with the company Nanoproofed. In a side-by-side comparison with a commercial anti-fouling
paint lasting over a month in o water basin test setup, designed and developed by the company, the newly developed
paint showed significantly less fouling on the surface. During the BMBF project it turned out that there is also a strong
modification of the mechanical behaviour of the polymer matrix. While the individual core spike particles already reinforce
the matrix material, first experiments were carried out with the interconnected networks of nanostructures described above.
Experiments with PDMS (Polydimethylsiloxane, known as silicone rubber) showed a very interesting compound behaviour:
the mechanical and wetting properties could be changed in a wide range depending on the filling factor and type of
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Fig. 1: Flexibility and elastic properties of nanostructures. Photographs a)- c)show a sequence of touching the elastic

network with an Allen wrench. Photographs d)-f) show the rebound of a screw on the flexible network acting like a

trampoline. The electron micrograph g) reveals a typical network showing macroscopic flexibility and elasticity. The
photograph h) shows that the material can withstand the heat of a flame even though it is flexible

nanostructure used for filling. The wetting contact angle could be change from hydrophobic to ultra-hydrophobic, see
figure 3a. The mechanical behaviour of the PDMS changed drastically, e.g., the fracture resistance could be significantly
increased. The reason for that can be observed in figure 3b and c. In the optical microscopy images a semiconductor
micro-needle as part of the micro/nanostructure network can be seen inside the PDMS. In figure 3c the result of an
elongation of the crack that is already visible in figure 3b can be seen. The elongation effects a bending of the flexible
inorganic filler, meaning a further storage of energy. At higher filling factors, the same crack elongation experiment is
repeated as shown in figure 3d and e. Here only a further splitting of the sidewalls of the ruptured area can be seen, but
there is now further crack propagation. These interesting material properties led to a joint proposal in the framework of the
SFB 677 “Function by Switching”. Together with Prof. Gorb from the biology department and Prof. Dr. Anne Staubitz from
the chemistry department, a light switchable adhesion could be realized. The project mimics the feet structure of geckos or
beetles in order to realize adhesion, the composite approach playing a central role in fortifying the soft switchable polymer
structures for the adhesive forces. The nanostructure networks in the polymer matrix have the advantage that they maintain
the flexibility of the polymer. Another interesting use of the nanostucture polymer composites are dental materials. Mixing
the networks with a dental polymer, very high filling factors can be observed without any chemical adoption between the
polymer and the filler due to the interlocking of the particles. This promises to form interesting hybrid materials between
ceramics and polymers: interesting in applications such as dental filling materials for teeth.

Medical Projects:

It turned out that metal oxide semiconductors are also interesting biomaterials. The interactions with cells, bacteria and
viruses were examined in different projects. In a collaborative research project with toxicology, the toxic concentration of
nanospiked particles could be found. As is known, the shape of nanostructures determines the properties. In addition
we found that the cytotoxicity of the structures depends on the chemical surface state that we could tune by an external
stimulus. Such a switchability offers a chance to control cell growth over nanostructured surfaces. To shed more light into
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Fig. 2: Sketch of the growth setup (a) and several oxide microparticles containing nanostructures fabricated in the flame
transport synthesis developed here (b-g)
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Fig. 3: In0/PDMS composites. The diagram on the left shows different water droplets in the profile ranging from
hydrophobic to superhydrophobic. The plot shows the contact angle of the droplet in dependence of the filling factor with
In0. The image on the right shows some interesting features of the composite under an optical microscope. Part a) and b)

show the bending of a Zn0 rod in the composite due to an increased crack tip nearby: the material adsorbs energy
elastically. A higher density of fillers can even stop the crack propagation through the material, see figure ¢) and d).

the kinetics of such mechanisms, a collaboration with Prof. Christine Selhuber-Unkel, who is an expert in cell movements
on surfaces, was established. A joint project with the University of Western Health Care initiated by Prof. Dr. Frank Spors
showed very impressive results on the interaction of nanostructures with viruses. Further details cannot yet be revealed
due to a joint running patent application. Another very promising approach is the vacuum deposition of pharmaceuticals.
Together with the group of Prof. Dr. Hartwig Steckel, several tests on the effect of vacuum deposited drugs were carried
out. It turned out, that the dissolution can be controlled in a wide range; an interesting result is the increase in solubility
due fo vacuum deposition.

y Personnel

Head of the group: Prof. Dr. R. Adelung; Secretary: N. Gihlke (50%), Dipl.-Chem. S. Kastaun (50%), Dipl.-Geol. B.
Minten (50%)

Technical Staff: Dipl.-Ing. R. Kloth (50%), C. Ochmann (50%), Dipl.-Ing. S. Rehders (50%)

Scientific Staff:

M.Sc. D.M. Gedamu 01.01.-31.12.2010 DFG, CAU
Nanowire electronics
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M.Sc. X. Jin 01.01.-31.12.2010 DFG, CAU
Piezo composites

Dipl.-Ing. S. Kaps 01.01.-31.12.2010 DFG
Piezomaterials

M.Sc. Harminder Kaur 01.-31.12.2010 Grant CAU
Biocompatibility of Zn0

Dr. Y.K. Mishra 01.01.-31.12.2010 AvH Grand
Nanowires and nanostructures

M.Sc. I. Paulowicz 01.10.-31.12.2010 (AU
Synthesis and characterization of nanostructures

M.Sc. A. Schuchardt 01.10.-31.12.2010 (AU
Aeromaterials and electrical properties

Dr. S. Wille 01.01.-31.12.2010 BMBF, TuTech
Anti-fouling

M.Sc. ES.ES.A. Zarie 01.01.-31.12.2010 Grant Government Egypt and

(AU

Drug evaporation

4 Lectures, Seminars, and Laboratory Course Offers
Winter 2009/2010

Biomaterials, 2 hrs Lecture/Week,
R. Adelung

mawi-102: Mathematik fir Materialwissenschaftler |, 4 hrs Lecture/Week,
R. Adelung (4 S. Wille, T. Strunskus)

Solid State Physics I, 2 (4 1) hrs Lecture (+ Exercises)/Week,
R. Adelung (+ S. Jebril)

Nanoelekironik, 4 hrs Lecture/Week,
R. Adelung

Nanoelektronik, 1 hrs Seminar/Week,
R. Adelung

Summer 2010

Mathematik fir Materialwissenschaftler Il, 4 (4 2) hrs Lecture (+ Exercises)/Week,
R. Adelung (+ S. Harms, T. Strunskus)

Solid State Physics II, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
R. Adelung (+ S. Jebril)

Voraussetzungen und Auswirkungen Nanotechnologie, 2 hrs Lecture/Week,
R. Adelung

Voraussetzungen und Auswirkungen Nanotechnologie, 1 hrs Seminar/Week,
R. Adelung
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Winter 2010,/2011

Biomaterials, 2 hrs Lecture/Week,
R. Adelung

mawi-102: Mathematik fir Materialwissenschaftler |, 4 (+2) hrs Lecture (+ Exercises)/Week,
R. Adelung (+ S. Wille, B. Gojdka)

Solid State Physics I, 2 (4 1) hrs Lecture (+ Exercises)/Week,
Y.K. Mishra (+ A. Schuchardt)

mawi-503: Halbleitertechnik und Nanoelekironik, 4 hrs Lecture/Week,
R. Adelung

mawi-503: Halbleitertechnik und Nanoelekironik, 1 hrs Seminar/Week,
R. Adelung

Nano Ethik Technologie, 2 hrs Seminar/Week,
R. Adelung (+ W. Theobald)

4 Third-Party Funds

DFG (Ad183/5-1), Heisenberg-Professur: Interdisziplindre anwendungsnahe Forschung mit nanostrukturierten
Materialien, 01.07.2007-30.06.2010 (160.286,26 Euro)

DFG (Fa 234/16-1), Einfluss der Verhinderung der Kollagen-Degradation durch MMPs auf den Dentin-Klebeverbund,
04.10.2007-31.01.2011 (25.944 Euro)

DFG (Ad 183/4-3), Fabrication and characterization of functional nanowire and tube devices, 01.08.2008-31.10.2010
(155.647,30 Euro)

DFG (SFB 677/1-2007 PMO2), Funktion durch Schalten: Anschubfinanzierung fiir Projekt, 01.01.2009-30.06.2011
(14.080 Euro)

AvH, Hildegard Maier Forschungsstipendium Mishra, 01.02.2009-28.02.2011 (73.200 Euro)

Botschaft der Arabishen Republik Agypten, Agyptisches Regierungsstipendiat in Long Term Mission System fir Zarie fiir
4 Jahre, 07.03.2009-06.03.2013 (66.000 Euro)

DFG (SFB 855/1-2010 Teilprojekt IGK), Magnetoelektrische Verbundwerkstoffe - biomagnetische Schnittstellen der
Zukunft: Integriertes Graduiertenkolleg, 01.01.2010-31.12.2013 (378.272 Euro)

DFG (SFB 855/1-2010 Teilprojekt A5), Magnetoelektrische Verbundwerkstoffe - biomagnetische Schnittstellen der
Zukunft: Herstellung von vertikal freistehenden magnetoelktrischen Kompositen, 01.01.2010-31.12.2013
(339.840 Euro)

DFG (SFB 855/1-2010 Teilprojekt Z), Magnetoelektrische Verbundwerkstoffe - biomagnetische Schnittstellen der
Zukunft: wiss. Hilfskrifte, 01.01.2010-31.12.2013 (29.600 EURO)

BMBF, Anti-fouling - Entwicklung, Analyse und Wirksamkeitstests nevartiger Beschichtungen auf Zn0
Nanostrukturbasis, 01.03.2010-29.02.2012 (140.784 Euro)

DAAD, Working Interships in Science and Engineering (WISE) Hochschulpraktika fir indische Studierende 2010 fiir
Herrn Prashant Goyal, 01.06.-31.07.2010 (1.847 Euro)

University Kiel, Beihilfe Exzellenzcluster: Unterstitzung Fortbildung von Clusterdokteranden, 01.03.2010-31.10.2012
(5.000 EURO)

DFG (Ad 183/5-2), Heisenberg-Professur: Interdisziplindre anwendungsnahe Forschung mit nanostrukturierten
Materialien, 01.07.2010-30.06.2012 (227.400 Euro)

V' Further Cooperation, Consulting, and Technology Transfer

University:
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Dr. D. K. Avasthi, Materials Science Group, Nuclear Science Centre New Delhi, India, Experiments with Zn0,

Prof. Dr. T. Bosch, Zoologisches Institut und Museum (Sektion Biologie), Allgemeine Zoologie, CAU Kiel, Antibacterial
properties of nanostructures,

Prof. Dr. F. Faupel, Institut fir Materialwissenschaft - Materialverbunde, CAU Kiel, Various projects ranging from
nanostructures to ultrahydrophobicity,

Dr. GréBner-Schreiber, Dental materials,

Prof. Dr. M. Kern, Prof. Dr. K. Ludwig, Zahnmedizin, CAU Kiel, Chemical and microscopy on dental materials,
Prof. Dr. L. Kipp, Experimentelle und Angewandte Physik, CAU Kiel, Diffractive optics for contact lenses,
PD Dr. C. Ronning, Universitdt Jena, ZnO Nanobridges,

Prof. Dr. Anne Staubitz, Institut fir Organische Chemie, CAU Kiel, Switchable polymers,

Prof. Dr. H. Steckel, Pharmazeutisches Institut, CAU Kiel, Nanostructured Pharmaceuticals,

Prof. Dr. K. Schulte, TU Hamburg, Carbon nanostructures of macroscopic expansion.

Research Institutes:

Prof. Dr. H.-G. Rubahn, Mads Clausen Institute, University of Southern Denmark, Interreq projects.
Industry:

Nanoproofed, Gleschendorf, BMBF-Projekt Anti-fouling,

Wahlk, Schankirchen, Examination of contact lenses.

4 Diploma, Bachelor and Master Theses

Torge Behrendt, Influence of an electric field on the electrical properties of nanowires, 08.06.2010

Victor Kaidas, Untersuchung des Einflusses einer Co-Evaporation von Edelmetallen auf das Wachstumsverhalten von
TeTraCain-HCI und Indometacin auf verschiedenen Substraten, 14.06.2010

Christoph Chluba, Optimierung des Batch-Prozesses zur Synthese von Zn0 - Tetrapoden, 03.08.2010

Stefanie Schliiter, Kontrollierte Synthese von Nanostrukturen auf Eisenpartikeln, 04.08.2010

Jannis Lemke, Untersuchung zur Wasseraufnahme von nicht imprignierten und imprignierten Aktivkohlen, Ableitung
von Kennlinien und Charakterisierung der Morphologie, 02.09.2010

Sandra Nohren, Charakterisierung der Rissbildung von Epoxiharz-CNT-Kompositen, 14.09.2010

Amim Schuchardt, Elektrische und piezoelektrische Charakterisierung von durch Flammentransport hergestellten
Zinkoxidstrukturen, 22.09.2010

Ingo Paulowicz, Synthesis and characterization of SnO micro- and nanostructures, 27.09.2010

Stefan Freitag, Synthese verschiedener Zn0-Microstrukturen, 04.10.2010

Xin Wie Zhu, Fabrication, characterization of multfunctional tetrapod-Zn0,/PDMS composites for bioinspired
applications, 12.10.2010

Akash Bhatnagar, Synthesis and study of Zn0 micro- and nanostructures, 18.10.2010

Iris Holken, Carbon Nano Tubes (CNT) in Titan: Optimierung verschiedener Herstellunsgvarianten zum Einbringen von
CNTs in Titan iber pulvermetallurgische Verfahren, 19.10.2010

Tonjes Koschine, A new method for the fast production of Zn0 nanoparticles and their characterization, 22.10.2010

PAGE

245




tfrrr

y Dissertations / Postdoctoral Lecture Qualifications

F. Spors, Entwurf und Erzeugung neuartiger diffraktiver Optiken durch die Mikrostrukturierung von
Kontaktlinsenoberflichen, 10.06.2010

V' Publications

Published in 2010

S. Jebril, Y.K. Mishra, M. Elbahri, L. Kienle., H. Greve, E. Quandt, R. Adelung, Using thin film stress for nanoscaled
sensors, Materials Science Forum, 638-642, 2028 - 2033 (2010)

K. Ritzke, M. Wiegemann, M.Q. Shaikh, S. Harms, R. Adelung, W. Egger, P. Sperr, Open volume in bioadhesive detected
by positron annihilation lifetime spectroscopy, Acta Biomaterialia, 6, 2690 - 2694 (2010)

D.M. Gedamu, S. Jebril, A. Schuchardt, M. Elbahri, S. Wille, Y.K. Mishra, R. Adelung, Examples for the integration of
self-organized nanowires for functional devices by a fracture approach, Physica Status Solidi, 247, 2571 - 2580
(2010)

S. Jebril, H. Kuhimann, S. Miller, C. Ronning, L. Kienle, V. Duppel, Y.K. Mishra, R. Adelung, Epitactically interpenetrated
high quality Zn0 nanostructured junctions on microchips grown by the vaporiquid-solid method, Cryst. Growth
Design, 10(7), 2842 - 2846 (2010)

E.S.E.S.A. Zarie, S. Kaps, X. Jin, S. Wille, Y.K. Mishra, R. Adelung, Fabrication of Zn0 structures as templates for
interaction with microorganisms, European Cells and Materials, 20, 282 (2010)

D.K. Avasthi, Y.K. Mishra, F. Singh, J.P. Stocquert, lon tracks in silica for engineering the embedded nanoparticles, Nucl.
Inst. Meth. B, 268, 3027 (2010)

R. Singhal, D.C. Agarwal, Y.K. Mishra, D. Kabiraj, 6. Mattei, J.C. Pivin, R. Chandra, D.K. Avasthi, Synthesis,
characterizations, and thermal induced structural transformation of silver-fullerene (-60 nanocomposite thin films
for applications in optical devices, J. Appl. Phys., 107, 103504 (2010)

D.K. Avasthi, Y.K. Mishra, R. Singhal, D. Kabiraj, S. Mohapatra, K. Mohanta, K. Gohil, K. Nivedita, N. Singh, Synthesis of
plasmonic nanocomposites for diverse applications, J. Nanosci. and Nanotech., 10, 2075 (2010)

Y K. Mishra, S. Mohapatra, V.S.K. Chakravadhanula, N.P. Lalla, V. Zaporojtchenko, D.K. Avasthi, F. Faupel, Synthesis and
characterization of Ag-polymer nanocomposites, J. Nanosci. and Nanotech., 10, 2833 (2010)

V Patent Applications

S. Kaps, R. Adelung, C. Wolpert, T. PreuBe, M. Claus, Y.K. Mishra, Elast. Material mit einem auf Partikelebene durch
Nanobriicken zw. Partikeln iiberbriickten Porenraum, Deutsches Patentamt, 22.03.2010, DE 10 2010 012 385.4

’ Presentations

Y K. Mishra, T. PreuBe, M. Claus, C. Wolpert, S. Wille, S. Kaps, R. Adelung, Towards elastic ceramics and semiconductors
(talk), DPG-Frihjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

D.M. Gedamu, M. Kassab, S. Jebril, R. Adelung, Nanowire-based sensors for chemical species (talk),
DPG-Frishjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

Y.K. Mishra, S. Kaps, V.S.K. Chakravadhanula, S. Jebril, L. Kienle, Synthesis of different Zn0 and other nanostructures by
modified-VLS approach (talk), DPG-Frihjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

S. Kaps, R. Adelung, S. Milenkovic, AW. Hassel, Characteristics of water jet reflection on superhydrophobic surfaces in
experiment and theory (talk), DPG-Frihjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

X_Jin, D.M. Gedamu, R. Adelung, D. Meyners, E. Quandt, M. Kaldne, K. Rossnagel, L. Kipp, F. Spors, Diffractive optics on
contact lens: Application of electron beam lithography on polymer material with curved structures (talk),

DPG-Frishjahrstagung 2010, Regensburg, Germany, 21.-26.03.2010

PAGE

246




tfrrr

E.S.E.S.A. Zarie, S. Kaps, X. Jin, S. Wille, Y.K. Mishra, R. Adelung, Fabrication of Zn0 structures as templates for
interaction with micoroorganisms (Poster), Third International Nanobio Conference 2010, Zirich, Schweiz,
24.-27.08.2010

R. Adelung, Putting the “basic building” blocks together?: Flame transport sythesis (invited talk), Kollogium TU
Chemnitz, Chemnitz, 27.-28.10.2010

R. Adelung, Nanomaterialien, Beispiele aus der Forschung (invited talk), Kolloguium FH-Flensburg, Flensburg,
02.11.2010

R. Adelung, Simple integration of nanowires in devices (invited talk), Kolloquium TU-Clausthal, Clausthal,
24.-25.11.2010
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Microanalysis of Materials

Research Focus and Methods: Our research projects aim at the understanding of microstructure-property relationships
of functional materials and the synthesis of fundamental research, quantitative methodological approaches, and their
applications in technology-oriented material developments. Particular emphasis is put on:

- microstructure research of thin film systems, interfaces, defects, and nanomaterials,
- quantitative methods of high-resolution and analytical transmission electron microscopy,
- nanoanalytics with electrons in materials and surface science.

The Centre of Materials Analysis (CMA) and the “Kieler Nanolabor” of the CAU (see TF almanac 2008) provide access
to a number of methods for the nanoanalysis of materials. Techniques predominantly used in our research projects are
the advanced high-resolution imaging (HRTEM, STEM/HAADF, EFTEM) and spectroscopic (EELS/ELNES, EDXS) methods
of transmission electron microscopy (TEM), state-of-the-art image simulation, digital image analysis methods, as well
as dual-beam FIB / SEM / EDX methods for focussed ion beam (FIB) TEM specimen preparation. The central instrument
of the central TEM laboratory - coordinated by Dr. Andriy Lotnyk - is a FEI TECNAI F30 analytical fransmission electron
microscope, equipped with a GATAN GIF / TRIDIEM 863 Imaging Energy Filter with Multi-Scan CCD Cameras, and with
specimen holders for temperature control and electron tomography for 3D object reconstruction. Software packages for
state-of-the-art image simulation, digital image analyses, spectral data analyses, and exit-wave reconstruction from focal
series, assist in the evaluation of the experimental data. Furthermore, a conventional Philips C(M30 transmission electron
microscope CTEM, a FEI XL 30 scanning electron microscope, and laboratories for conventional TEM specimen preparation
- coordinated by Ms. C. Szillus - are available.

Course Teaching and Research Thesis Projects: study courses for bachelor and master students (teaching languages
English, German) in the subject areas Materials Science, Analytical Methods in Materials Science, and Advanced Methods of
Transmission Electron Microscopy, offers for thesis projects for Bachelor and Master students, and for dissertation projects.

Collaboration Offers for Research and Technology: R&D collaboration with research institutions and with industry,
consulting and expert advice, funded project research and transfer of technology, continuing education ““Analytics of
Materials for Research and Industry / Materialanalytik fir Forschung und Industrie” (Prof. W. Jager, teaching languages
German / English), www.uni-kiel.de/wiss-weiterbildung.

V Results

We have applied advanced high-resolution imaging and spectroscopic technigues of transmission electron microscopy
(conventional and aberration-corrected high-resolution TEM, electron diffraction, high-resolution STEM, and spectroscopic
EDXS and EELS analyses) in comprehensive and quantitative research on interfaces, surfaces, and nanomaterials. The
topics are as follows:

- quantitative TEM of multilayers for commercial synchrotron optics: methodological development oriented towards
technology support,

- TEM of nanoparticle materials: quantitative nanoanalytics of metallic core-shell nanoparticles, nanocrystalline diamond,
and embedded nanoparticles,

- oxide semiconductor nanostructures: fundamental research for growth and doping phenomena,

- TEM for improved high-efficiency solar cells: studies for concepts of defect and strain engineering.
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Fig. 1: Advantages of aberration correction for HRTEM investigation of complex layer compounds. From: E. Spiecker, M.
Garbrecht, W_ Jager, K. Tillmann: Journal of Microscopy, Vol. 237, 3, 341 - 346, 2010. Selected for Cover Page of
Journal Volume.

A. QUANTITATIVE STEM OF MULTILAYERS FOR COMMERCIAL SYNCHROTRON OPTICS

Dr. D. HauBler CAU. Diploma thesis project: Ulrich RoB. Cooperations: Dr. M. Stormer, Institute of Materials Research,
Helmholtz-Zentrum Geesthacht, Germany. Dr. J. Wiesmann, F. Hertlein, U. Heidorn, Incoatec GmbH, Geesthacht, Germany.
Dr. C. Morawe, ESRF Grenoble, France.

Our quantitative characterizations by scanning transmission electron microscopy (STEM) have focused on developing
methods for the assessment of layer growth, coating control, and the reflectivity properties of multilayer systems for
X-ray optics. More recent investigations focused on characterizations for developing state-of-the-art thin film X-ray
optical multilayer coatings for advanced X-ray analytical equipment and for conventional synchrotron beam lines and
FEL sources. The multilayer systems were fabricated by the INCOATEC GmbH Geesthacht and the GKSS Helmholtz-Centre
Geeshacht, Institute for Materials Research. The development and fabrication of multilayer coatings for X-ray optics
are an excellent example of nanotechnology with a large interdisciplinary scope addressing new products for advanced
applications in materials science, semiconductor industries, as well as in life science (please consult, for instance, the
website www.incoatec.de for more details on products and applications).

Aperiodic multilayer systems are used as advanced X-ray optical components for large spectral bandwidth synchrotron
applications. The recent work focused on high-angle annular dark-field scanning TEM (HAADF-STEM) for cross-section
imaging of periodic and aperiodic tungsten-carbon multilayer systems and their interfaces and the quantitative assessment
of reflectivity properties.

B. TEM OF NANOPARTICLE MATERIALS - Metallic Nanoparticles

Dr. D. HauBler CAU. Cooperation: Dr. B. Schaffer, Dr. F. Hofer, Institute for Electron Microscopy, Graz University of
Technology, Graz, Austria and SuperSTEM Facility Daresbury, UK., M.Sc. Fu Liv, Prof. X. Zhang, Dept. Materials Science
and Engineering, Zhejiang University, Hangzhou, China.




Fig. 2: E-MRS Symposium Q Quantitative electron microscopy for research and industry, E-MRS Spring Meeting in
Strasbourg, France, June 7 - 11,2010 (Meeting Report inside): E-MRS Graduate Student Award Winners Vasfi Burak
0zdol =, Stuttgart Centre for Electron Microscopy, Max Planck Institute for Metals Research, Stuttgart (right) and Maring
Pfaff, Karlsruhe Institute of Technology, Karlsruhe, Germany (left) receiving their awards from Thomas Lippert, Conference
Chairman (left), and Francesco Priolo, E-MRS President (centre). Pictures courtesy of Wolfgang Jiger and E-MRS.

s V. Burak Ozdol graduated successfully from the Faculty of Engineering with a master degree in Materials Science and
Engineering. He worked on his master thesis as a member of our Microanalysis of Materials group (See almanac 2006).
From: Wolfgang Jdger (Kiel), Rafal Dunin-Borkowski (Copenhagen-Lynghy), Paul A. Midgley (Cambridge) and Etienne
Snoeck (Toulouse): E-MRS Spring Meeting in Strashourg, France, June 7 - 11, 2010, Meeting Report E-MRS Symp Q
Quantitative electron microscopy for research and industry. Published in: MICROSCOPY AND ANALYSIS, SEPTEMBER

2010, 29.

Metallic core-shell nanoparticles for applications in catalysis and as data storage materials offer the possibility to tailor
macroscopic properties generally not obtained by single-component particles. Pd-Sn core-shell nanoparticles fabricated by
a solution-impregnation method on multi-wall carbon nanotubes were characterized by a combination of spectroscopic and
nanodiffraction methods and by imaging high-resolution and scanning transmission electron microscope (TEM) methods.
This extensive methodological approach is directed towards demonstrating the feasibility to precisely analyse and map
structure, morphology, and chemical composition of nanoparticles.

For metallic tin-palladium particles with diameters as small as 20 nm our analyses reveal that even for complex
polycrystalline particles a semi-quantitative analysis of structure and composition on the nanometer scale appears to
become possible.

(. TEM OF NANOPARTICLE MATERIALS - Nanocrystalline Diamond

Dipl.-Ing. Ch. Dieker CAU. Cooperation: Dr. 0. Williams, Prof. Ch. Nebel, Fraunhofer Institute for Applied Solid State Physics
FHG-IAF. Dr. K. Tillmann, ERC Helmholtz-Zentrum Jilich.

Diamond foam from Nano-Crystalline Diamond (NCD) films is promising for demanding applications such as fuel cells,
water purification systems, and molecular traps where chemical stability, biocompatibility and longevity are required.
Nano-crystalline diamond prepared by chemical vapour deposition (CVD) consists of diamond crystals (sp3 bonding of
carbon) surrounded by non-diamond carbon (sp2 bonding). The ratio of sp2/sp3 is controlled by variation of the ratio
(H4/Ho during the CVD growth. Thermal annealing in air is applied to remove graphite and amorphous carbon and to
generate a porous foam structure with sub-nanometer voids in the film.

The microstructure of particles of so-called ultrananocrystalline diamond suspensions with sizes in the nanometer range
can be characterized by high-resolution TEM. With a number of experiments, the potential of aberration-corrected
high-resolution TEM for atomic scale imaging of such low atomic number materials has been explored in collaboration
with Dr. K. Tillmann, Ernst Ruska-Center Jilich.
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D. 3D ELECTRON TOMOGRAPHY OF NANOPARTICLES

Dipl.-Ing. Ch. Dieker. Cooperation: Dr. Ch. Kibel, Group Leader Transmission Electron Microscopy, Karlsruhe Institute
of Technology (KIT), Institute of Nanotechnology (INT). D. Esser, H.J. Penkalla, Institute of Energy Research IEF-2,
Helmholtz-Zentrum Jilich. Dr. U. Dahmen, NCEM National Center for Electron Microscopy, LBL Berkeley, CA, USA.

Electron tomography is now established as a powerful tool to image complex structures in 3D with nanometer resolution.
In materials science, the use of BF-TEM tomography is limited as BF images of crystalline materials do not fulfil the
projection requirement and thus cannot be used for tomography of most crystalline sumples. To fulfil the projection criterion,
alternative imaging techniques have been explored for use in tomography. The most universal approach for tomography
in materials science is high-angle annular dark field (HAADF) imaging in a scanning transmission electron microscope
(STEM). In addition to the advances in tomography acquisition, new reconstruction algorithms are also significantly
improving tomography results.

We perform a methodologically oriented study aiming at the high-resolution analyses of nanometer-scale particles and
inclusions formed by diffusion doping in I1I-V compound semiconductor materials by applying HAADF-STEM tomography
on carefully prepared specimens fabricated by focused ion beam (FIB) preparation techniques. Our first investigations
reveal that a complete 3D characterization of structure, morphology and composition of complex nanoinclusions can
be performed successfully when HAADF-STEM tomography is combined with spatially resolved energy-dispersive X-ray
spectroscopy.

NANOTECHNOLOGY

10P Publishing

Fig. 3: (a) = DOPED ZINC OXIDE (Zn0) NANOSTRUCTURES. Bright-field TEM micrograph of single Sn-doped Zn0 nanorod
with distinct core and shell regions. (b) DOPED INDIUM OXIDE (Ino03) NANOSTRUCTURES. HRTEM lattice image, related
SAD pattern in [001] zone axis orientation, and a bright-field image of a nanorod.

* From: Y. Ortega, Ch. Dieker, W. Jdger, J. Piqueras, P. Ferndndez: Voids, nanochannels and formation of nanotubes with
mobile Sn fillings in Sn-doped Zn0 nanorods. Nanotechnology 21, 225604 (2010). Selected for Cover Page of Journal
Volume.

E. OXIDE SEMICONDUCTOR NANOMATERIALS

Dipl.-Ing. Ch. Dieker, Dr. Dietrich Haussler CAU. Cooperation: Prof. Dr. J. Pigueras, Prof. Y. Ortega Villafuerte, Dr. D.
Maestre Varea, Physics Department, Universidad Complutense de Madrid, Spain.

Advanced imaging and spectroscopic techniques of electron microscopy play a crucial role in characterizing the
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microstructure and the structure-property relationships of nanostructured functional materials and interfaces. Oxide
semiconductor nanostructured materials, such as Zn0, In503, or Sn0o nanostructures, grown by catalyst-free vapour solid
growth from different precursors show various morphologies and spatially varying cathodoluminescence (CL) properties.
We investigated the microstructure and the interface phenomena for a variety of rod-like nanostructures by bright-field,
dark-field, high-resolution TEM imaging and scanning TEM in the HAADF (so called Z-contrast) mode, combined
with composition analyses by energy-dispersive x-ray microanalysis (EDX). Zn0 functional materials are of interest for
transparent windows in solar cells, in ultra-violet (UV) lasers and light emitting diodes, or as field emitters in flat-panel
displays. Doping of Ino03 with Sn is of interest for use as ITO (indium tin oxide) and, when combined with the small
dimensions of nanostructures, may possess improved electronic properties for potential applications in nanoelectronics and
in optoelectronics.

The TEM investigations reveal that, for the case of Sn-doping, the Zn0 rod-like nanostructures are characterized by distinct
core and shell regions, with the core regions frequently containing either voids or other defects (Fig. 3a). Various growth
phenomena are observed for Ino03. Fig 3b shows results of a high-resolution TEM investigation of the tip region of an
arrow-shaped nanorod of Ing03.

F. TEM FOR IMPROVED HIGH-EFFICIENCY SOLAR CELLS

Dipl.-Ing. Ch. Dieker. Cooperation: Dr. F. Dimroth, Dr. A. Bett, Fraunhofer Institute for Solar Energy Systems FhG-ISE
Freiburg.

Our investigations aimed at the development of new concepts for defect engineering and at the control of strain in
heteroepitaxial crystal layer growth for high-efficiency solar cells were continued. Highest efficiencies for solar energy
conversion are currently achieved for so-called metamorphic solar cell structures which consist of crystalline layer stacks
based on I11-V compound semiconductor materials on germanium and on silicon substrates. A prerequisite for achieving the
highest efficiencies are active regions of the solar cell that remain relatively free of defects. Concentrating the sunlight onto
the small area of such solar cells by an appropriate lens system leads to even higher efficiencies. This technique is applied
in photovoltaic concentrator systems and is of interest for solar energy power stations in countries with high solar radiation
and for power generation in satellites. By using a GalnP/GalnAs layer structure on a Ge substrate and by concentrating
the sunlight by a factor of 454 onto a small 5 mm? multi-junction solar cell made from this system, the researchers at
the Fraunhofer Institute for Solar Energy Systems ISE have achieved an efficiency of 41.1 % for the conversion of sunlight
info electricity. This represented a world record in efficiency (as of Jan14, 2009) reached for multi-junction solar cells. Our
microstructure research focused on concepts of defect engineering with buffer layer systems based on GalnNAs layers and
on GalnP layers.

V' Personnel
Head of the group: Prof. Dr. Wolfgang Jdger; Secretary: Katrin Brandenburg (50%)

Scientific Staff:

Dipl.-Ing. Christel Dieker 01.01.-31.12.2010 (AU
TEM of layer systems and nanomaterials and preparation for TEM

Dr. Dietrich HauBler 01.01.-31.12.2010 (AU
Analytical TEM of layer systems and nanomaterials

Dr. David Maestre Varea 01.01.-04.05.2010 Ministerio de Ciencia e innov.
Guest scientist, Facultad de Ciencias Fisicas, UCM - Universidad Complutense Madrid, Spain

Dr. Yanicet Ortega Villafuerte 16.10.-15.12.2010 Ministerio de Ciencia e innov.

Guest scientist, Facultad de Ciencias Fisicas, UCM - Universidad Complutense Madrid, Spain
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M.Sc. Burcu Ogit 01.01.-31.12.2010
Investigations of metallic nanomaterials by energy-filter TEM (co-supervision of external Dissertation research
work by Prof. W_ Jdger, in collaboration with Max-Planck-Institut fir Metallforschung, Stuttgart, Dr. P. Van Aken)

M.Sc. V. Burak Ozdol 01.01.-31.12.2010
Transmission electron microscopy of Si-Ge heterostructures (co-supervision of external Dissertation research work
by Prof. W. Jager, in collaboration with Max-Planck-Institut fir Metallforschung, Stuttgart, Dr. P. Van Aken)

4 Lectures, Seminars, and Laboratory Course Offers
Winter 2009/2010

Analytics |, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Transmission Electron Microscopy I, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Analytical Methods in Materials Research, 2 hrs Seminar/Week,
Wolfgang Jager

Materialwissenschaft 11, 3 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Praktikum: Analytische Methoden, 4 hrs Lab/Week,
N.N. (4 Marlies Schwitzke, Klaus Rétzke, Dirk Meyners, Mady Elbahri, Malte Leisner, Dietrich HauBler)

Summer 2010

Analytics I, 2 (1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Transmission Electron Microscopy I, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Microstructure Research of Thin Films and Nanostructures, 2 hrs Seminar/Week,
Wolfgang Jager

Einfihrung in die Materialanalytik, 2 hrs Lecture/Week,
Wolfgang Jager

Laboratory Course: Functional Materials, 4 hrs Lab/Week,
N.N. (+ Mohammed Qasim Shaikh, Amit Kulkarni, Malte Leisner, Dietrich HauBler)

Winter 2010/2011

Analytics, 2 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Transmission Electron Microscopy I, 2 (4 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager

Analytical Methods in Materials Research, 2 hrs Seminar/Week,
Wolfgang Jager

Materialwissenschaft 11, 3 (+ 1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jager
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4 Third-Party Funds

EU, MACAN - Merging Atomistic and Continuum Analysis of Nanometer Length-Scale Metal-Oxide Systems for Energy
and Catalysis Applications, 01.07.2009-30.06.2013 (29158 EUR)

DAAD, Reisekostenzuschuss zur Teilnahme von Herm Prof. Dr. Wolfgang Jiger an dem 17th International Microscopy
Congress, Rio de Janeiro, Brasilien, 19.-24.09.2010 (1517 EUR)

Ministerio de Ciencia e Innovacion, Madrid, Spain, Gastwissenschaftler Aufenthalt, Dr. Yanicet Ortega Villafuerte,
16.10.-15.12.2010 (x EUR)

Ministerio de Ciencia e Innovacion, Madrid, Spain, Gastwissenschaftler Aufenthalt, Dr. David Maestre Varea,
05.05.2009-04.05.2010 (x EUR)

V' Further Cooperation, Consulting, and Technology Transfer
Technology-oriented collaborations with industry and other research institutes:

continued collaboration in the application of advanced TEM methods for the development of nanomaterials for high-capacity
hydrogen storage (Dr. M. Dornheim, Dr. U. Basenberg, GKSS Helmholtz Centre Geesthacht, Dept. Nanotechnology),

continued collaboration in the application of advanced TEM methods for the development of commercial X-ray optical
components with Incoatec GmbH Geesthacht and with the GKSS Helmholtz Centre Geesthacht, Institute of Materials
Research, (Dr. M. Stoermer),

continued collaboration with Fraunhofer Institute for Solar Energy Systems ISE, (Dr. F. Dimroth, Dr. A. Bett, Prof. E. Weber),
on the development of concepts for defect engineering for high-efficiency solar cells,

collaboration in the application of advanced TEM methods for the development of nanoparticle materials for solar energy
harvesting, ( Prof. Ch.-H. Fischer), Helmholtz-Centre Berlin for Materials and Energy, Berlin.

continued collaboration with Fraunhofer Institute for Applied Solid State Physics IAF,( Dr. 0. Williams, Prof. Ch. Nebel), on
the development of nanocrystalline diamond.

Further Collaborations with research institutions:

continued research collaboration on quantitative TEM characterisations of nanolayer systems for X-ray optics with, European
Synchrotron Radiation Facility, Grenoble, France (Dr. C. Morawe),

continued research collaboration (started in 2008) with Physics Department, Universidad Complutense de Madrid, Spain,
(Prof. Dr. J. Piqueras, Prof. Y. Ortega Villafuerte, Dr. D. Maestre Varea) on TEM characterisations of oxide semiconductor
nanomaterials.

Collaborations with Universities:

continued research collaboration (CAU funding support) with Materials Science and Engineering and State Key Laboratory
for Silicon Materials, Zhejiang University, Hangzhou, China, (Prof. Dr. X. Zhang, M.Sc. Fu Liu) on TEM characterisation for
processing of nanoparticle composites,

co-supervision (Prof. W. Jiger) of PhD theses research work at the Max-Planck-Institute for Metal Research, Stuttgart,
Germany (Stuttgart Centre for Electron Microscopy),( Dr. P. van Aken, Dr. F. Philipp, Dr. W. Sigle), on TEM characterisations
of semiconductor heterostructures and of metal nanoparticles,

DFG Graduate School Human Development in Landscapes at the CAU (Coordination Prof. J. Miller CAU) - member of the
board of directors, lecture offers on methods of electron microscopy and materials analysis (Prof. W. Jdger).
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y Publications
Published in 2010

D. HaiuBler, U. RoB, B. Ogit, E. Spiecker, W. Jiiger, C. Morawe, F. Hertlein, U. Heidorn, J. Wiesmann, Aperiodic W /B4C
Multilayer Systems for X-Ray Optics: Quantitative Determination of Layer Thickness by HRTEM, HAADF-STEM, and
X-Ray Reflectivity, Surface and Coatings Technology, 204, 1929 - 1932 (2010)

Y. Ortega, Ch. Dieker, W. Jiger, ). Piqueras, P. Ferndndez, Voids, nanochannels and formation of nanotubes with mobile
Sn fillings in Sn-doped Zn0 nanorods (Selected for Cover Page of Journal Volume), Nanotechnology, 21, 225604
(2010)

E. Spiecker, M. Garbrecht, W. Jager, K. Tillnann, Advantages of aberration correction for HRTEM investigation of complex
layer compounds (Selected for Cover Page of Journal Volume), Journal of Microscopy, 237, 3, 341 - 346 (2010)

(. Kiibel, Ch. Dieker, D. Esser, H.J. Penkalla, W. Jiiger, Flectron Tomagraphy of Nanoparticles in Zn-doped GaAs
Semiconductors, Proc. IMC17 17th International Microscopy Congress, Rio de Janeiro, 17526, (2010)

D. Haussler, U. Ross, E. Spiecker, W. Jiger, Ch. Morawe, F. Heidor, J. Wiesmann, Quantitative HAADF-STEM
Characterizations of Layer Thickness and Interface Roughness of W-C Multilayer Systems for X-ray Optics, Proc.
IMC17 17th International Microscopy Congress, Rio de Janeiro, M3502, (2010)

Y. Ortega, Ch. Dieker, W. Jiiger, J. Piqueras, P. Ferndndez, TEM Investigation of Zn0 nanorods with voids and with Sn
core fillings fabricated by catalyst-free growth, Proc. INC17 17th International Microscopy Congress, Rio de Janeiro,
M5537, (2010)

D. Maestre, D. Hoeussler, A. Cremadas, J. Piqueras, W. Jiger, Nanopipe Formation in Iny 05 Nanorods, Proc. IMC17 17th
International Microscopy Congress, Rio de Janeiro, M5526, (2010)

Md.N.K. Bhuiyan, M. Menghini, Ch. Dieker, J.W. Seo, J.-P. Locquet, R. Vitchev, Ch. Marchiori, Epitaxial Dy203 Thin Films
Grown on Ge(100) Substrates by Molecular Beam Epitaxy, MRS Symposium Proceedings, (2010)

W._ Jiger, R. Dunin-Borkowski, P.A. Midgley, E. Snoeck, Meeting Report E-MRS Symp Q Quantitative electron microscopy
for research and industry, MICROSCOPY AND ANALYSIS, September 2010, 29 (2010)

Y. Ortega, Ch. Dieker, W. Jiiger, P. Ferndndez, ). Piqueras, Nanorod networks and core-shell structures of doped Zn0,
Proc. 6th Nanoscience and Nanotechnology Conference (NanoTR-VI), June 15 - 18, 2010, Izmir, Turkey, 74 (2010)

D. Maestre, D. Haussler, A. Cremades, W. Jiger, J. Piqueras, Nanopipes in Ino03 nanorods grown by a thermal
treatment, Crystal Growth and Design, online version http// pubs.acs.org/doi/full/10.1021/cg101350f, (2010)

0.A. Williams, J. Hees, Ch. Dieker, W. Jiger, L. Kirste, C.E. Nebel, Size-Dependent Reactivity of Diamond Nanoparticles,
ACS NANO, 4, 8, 4824 - 4830 (2010)

’ Presentations

Y. Ortega, Ch. Dieker, W. Jiiger, P. Ferndndez, ). Piqueras, Defects and nanochannels in doped zinc oxide nanorods
grown by thermal methods (oral presentation), FMNT Conference Functional Materials and Nanotechnologies, Riga,
Latvia, 16.-19.03.2010

W._ Jdger, Transmission Electron Microscopy of Diffusion and Interface Phenomena of Functional Materials (Plenary
Talk), DSS 2010 International Workshop Grain Boundary Diffusion, Stresses and Segregation, www.dss.misis.ru,
Moscow, Russia, 01.-04.06.2010

D. HiiuBler, U. Ross, U. Heidorn, F. Hertlein, J. Wiesmann, W. Jager, Quantitative Transmission Electron Microscopy of
W/C Multilayer Coatings for X-ray Optics (oral presentation), E-MRS 2010 Spring Meeting, Strasbourg, France,
07.-11.06.2010

D. HiiuBler, B. Schaffer, F. Liv, F. Hofer, X.B. Zhang, W. Jiger, Analytical STEM investigations of Sn-Pd Nanoparticles
with Core-Shell Structures (poster), E-MRS 2010 Spring Meeting, Strashourg, France, 07.-11.06.2010

D. Maestre, D. Hiussler, A. Cremades, J. Piqueras, W. Jiger, TEM study of In203 and Sn doped In203 nanostructures

_

grown by thermal treatment (oral presentation), E-MRS 2010 Spring Meeting, Strashourg, France, 07.-11.06.2010
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Y. Ortega, Ch. Dieker, W. Jiiger, J. Piqueras, P. Ferndndez, TEM Investigation of Sn-Zn0 nanorod heterostructures (oral
presentation), E-MRS 2010 Spring Meeting, Strasbourg, France, 07.-11.06.2010

W Jiger, Y. Ortega, Ch. Dieker, D. Maestre, D. Hueussler, P. Ferndndez, A. Cremades, J. Piqueras, TEM of Defects and
Interfaces in Oxide Semiconductor Nanostructures, E-MRS 2010 Spring Meeting, Strasbourg, France,
07.-11.06.2010

W Jiger, Y. Ortega, Ch. Dieker, D. Maestre, D. Hueussler, P. Ferndndez, A. Cremades, J. Piqueras, TEM of Defects and
Interfaces in Oxide Semiconductor Nanostructures (Invited), PICS 2010 Workshop on Interfaces in Materials,
CINaM, Université de la Méditerranée, Marseille, France, 13.-17.06.2010

D. HéiuBler, U. RoB, U. Heidom, F. Hertlein, J. Wiesmann, W. Jger, A Scanning TEM Method to Locally Determine Layer
Dimensions and Interface Roughness for Multilayer Coatings with Ultimate Accuracy (poster), MSE 2010 Materials
Science and Engineering Congress, Darmstadt, Germany, 24.-26.08.2010

W. Jager, D. HauBler, U. RoB, E. Spiecker, E. Janocha, B. Ogit, V.B. 0zddl, U. Heidorn, F. Hertlein, J. Wiesmann, M.
Stormer, C. Morawe, Multilayer Coatings for X-ray Optics (Invited), 12th Annual Conference YUCOMAT 2010,
www.mrs-serbia.org.rs, Herceg Novi, Montenegro, 06.-10.09.2010

D. Maestre, D. HauBler, A. Cremades, J. Piqueras, W. Jger, Nanopipe Formation in Ino O3 Nanorods (poster), 17th
International Microscopy Congress, Rio de Janeiro, Brazil, 19.-24.09.2010

D. HauBler, U. RoB, E. Spiecker, W. Jager, C. Morawe, U. Heidorn, J. Wiesmann, Quantitative HAADF-STEM
Characterizations of Layer Thickness and Interface Roughness of W-C Multilayer Systems for X-ray Optics (oral
presentation), 17th International Microscopy Congress, Rio de Janeiro, Brazil, 19.-24.09.2010

(. Kiibel, Ch. Dieker, D. Esser, H.J. Penkalla, W. Jiiger, Flectron Tomagraphy of Nanoparticles in Zn-Doped GaAs
Semiconductors, INC17 17th International Microscopy Congress, Rio de Janeiro, Brazil, 19.-24.09.2010

Y. Ortega, Ch. Dieker, W. Jiiger, J. Piqueras, P. Ferndndez, TEM Investigation of Zn0 nanorods with voids and with Sn
core fillings fabricated by catalyst-free growth, INC17 17th International Microscopy Congress, Rio de Janeiro, Brazil,
19.-24.09.2010

W._ Jiger, Transmission Electron Microscopy of Interface and Defect Phenomena of Functional Materials, Fraunhofer
Institute for Solar Energy Systems ISE, Freiburg, Germany, 03.12.2010

W Jiger, Transmission Electron Microscopy of Interface and Defect Phenomena of Functional Materials,
Max-Planck-Institut fir Metallforschung und Institut fir Theoretische und Angewandte Physik der Universitdt
Stuttgart, Seminar zur Physik der Kondensierten Materie, Stuttgart, Germany, 21.12.2010

D. Maestre, D. Haussler, A. Cremades, W. Jiger, J. Piqueras, Nanopipes in Thermally Grown Indium Oxide Nanowires
(poster), MRS Fall Meeting 2010, Boston, U.S.A., 29.11.-03.12.2010

y Further Activities and Events

E-MRS Spring Meeting in Strashourg, France, June 7 - 11, 2010, Symposium Q: Quantitative electron microscopy for
research and industry

Meeting Report

A symposium on quantitative electron microscopy for research and industry was held during the E-MRS 2010 Spring
Meeting in Strasbourg, France, June 7 - 11, 2010. The symposium was organized by Wolfgang Jdger, Univ. of Kiel,
Germany, Rafal Dunin-Borkowski, Technical Univ. of Denmark, Lyngby, Paul Midgley, Univ. of Cambridge, UK, and Etienne
Snoeck, CEMES-CNRS Toulouse, France.

The symposium provided a forum for researchers interested in applying quantitative methods of electron microscopy
and spectroscopy o materials research in different technology fields, such as electronics, optics, magnetics, energy and
environment, engineered materials, nanosystems, soft matter and bioscience. This symposium was the first of its kind, with
more than 60 contributions received from 19 countries, including Brazil, Israel, Japan, and the USA. Many participants
of the symposium explicitly expressed their positive opinion about the scientific quality and the topical subject areas
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of this symposium: some suggested repeating this style of symposium at regular intervals within the series of E-MRS
meetings. Numerous excellent contributions by scientists from industry, research institutions, and universities demonstrated
convincingly the importance of quantitative electron microscopy methods in materials research, in applications dedicated
to the development of new materials, and for the advanced analysis of materials in current areas of technology.

Part of the broad spectrum of topical areas was reflected by the invited speakers with their excellent contributions: 3D
imaging for nano-electronics (Hugo Bender, IMEC Leuven, Belgium); 3D EBSD tomographic orientation microscopy (Dierk
Raabe, Max-Planck-Institut fiir Eisenforschung, Diisseldorf, Germany); In-situ electron microscopy in an aberration-corrected
STEM (Florian Banhart, Université de Strashourg, France); Materials science applications with a new electron energy-loss
spectrometer (Gerald Kothleitner, FELMI, Graz University of Technology, Austria); Magnetic imaging in a TEM on materials
for future high density media (Pascale Bayle - Guillemaud, CEA-Grenoble, France); Transmission electron microscopy
studies of aluminium alloys (John C. Walmsley, SINTEF Materials and Chemistry and Norwegian University of Science and
Technology, Trondheim, Norway); Using electron microscopy to measure interface energy (Wayne D. Kaplan, Technion
Israel Institute of Technology, Haifa, Israel); and Quantitative electron microscopy to characterize solid oxide fuel cell
degradation (Aicha Hessler-Wyser, CIME and Laboratory of Industrial Energy Systems, Ecole Polytechnique Fédérale de
Lausanne, Lausanne, Switzerland).

During the symposium two graduate student awards were made for outstanding achievements of quantitative electron
microscopy in materials science. The awards went to Marina Pfaff, Karlsruhe Institute of Technology, Karlsruhe, Germany,
for her presentation entitled ““Semi-empirical equation for electron scattering at low energies in thin films consisting of light
elements” and to Vasfi Burak 0zdol =, Stuttgart Centre for Electron Microscopy, Max Planck Institute for Metals Research,
Stuttgart, Germany, for his research on , Strain Mapping by Dark-Field Inline Electron Holography” in the characterization
of novel semiconductor devices.

Wolfgang Jdger (Kiel), Rafal Dunin-Borkowski (Copenhagen-Lyngby), Paul A. Midgley (Cambridge) and Etienne Snoeck
(Toulouse): E-MRS Spring Meeting in Strasbourg, France, June 7 - 11, Meeting Report E-MRS Symp Q Quantitative
electron microscopy for research and industry. Published in: MICROSCOPY AND ANALYSIS, SEPTEMBER 2010, 29

s V. Burak 0zdol graduated successfully from the Faculty of Engineering with a master degree in Materials Science and
Engineering. During his master thesis he has been member of our Microanalysis of Materials group (See almanach 2006).

Selected Further Activities Prof. Wolfgang Jiger:

chairman of Microscopy Conference MC 2011 Kiel, August 28 - September 2, 2011, Organised by the DGE - German
Society for Electron Microscopy e.V. in collaboration with European Microscopy Society EMS, Nordic Microscopy Society
SCANDEM, Polish Microscopy Society PTMi, Scientists from Research Institutions in Estonia, Latvia, Lithuania, and St.
Petershurg, Russia, conference Topics: Instrumentation and Methods, Materials Science, Life Sciences, www.mc2011.de,

expert consultant for a National Research Program of the FNSNF Swiss National Science Foundation, Berne, Switzerland,

expert consultant for National Research Project Proposals for the Ministry of Science and Technological Development,
Republic of Serbia, Belgrade, Serbia,

expert consultant for research funding agencies in Germany (DFG and others) and abroad,
guest Editor of Springer Journal of Materials Science,

reviewer for several international scientific journals,

member of board of directors DFG CAU Graduate School “Human Development in Landscapes”,

E-MRS 2010 European Materials Research Society E-MRS Spring Meeting 2010, Strasbourg, France, June 7 - 11,
2010: Organization of a symposium on “Quantitative Electron Microscopy for Research and Industry”, Co-chairs: R.
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Dunin-Borkowski, CEN Technical University, Kongens Lyngby, Denmark, P. A. Midgley, University of Cambridge, UK, E.
Snoeck CEMES-CNRS Toulouse, France, www.emrs-strasbourg.com,

MACAN Conference 2010, Bohinj, Slovenia, July 25 - 28, 2010: Conference on ““Merging Atomistic and Continuum Analysis
of Nanometer Length-Scale Metal-Oxide Systems for Energy and Catalysis Applications (FP7-NMP-2009-CSA-233484
MACAN)“and MACAN Partner Meeting,

IMC-17 2010 17th International Microscopy Congress, Rio de Janeiro, Brazil, 19 - 24 September 2010: Organisation
of Session M-5 Semiconductors and LSI Device Materials, Co-Chair: Dr. Se Ahn Song, Samsung Electronics Co., Korea,
www.imc17.com

E-MRS 2011 Spring Meeting, Nice, France, May 9 - 13, 2011, Symposium A : MACANT1: Reconciling atomistic and
continuum approaches to interfaces - member of the scientific committee, www.emrs-strashourg.com,

[UMAS-V 2011 5th Congress International Union of Microbeam Analysis Societies, Seoul, Korea, May 22 - 27, 2011 -
Co-organisation of Session AM5 on Thin Film Analysis, www.iumas5.org,

EM2011 International Conference on Electron Microscopy of Solids, Wisla, Poland, June 26 - 30, 2011 - Member of the
International Advisory Committee, hitp://em2011.us.edu.pl,

YUCOMAT 2011 13th Annual Conference of Materials Research Society Serbia, Herceg Novi, Montenegro, 05-09 September,
2011 - Member of the International Advisory Committee, www.mrs-serbia.org.rs/firstannouncement11.html,

Guests in 2010

Dr. Frank Dimroth, Fraunhofer-Institut fir Solare Energiesysteme, Freiburg, Germany, Colloquium of the Faculty of
Engineering , Entwicklung von hdchsteffizienten 111-V Mehrfachsolarzellen am Fraunhofer ISE”, 26.04.2010

Dr. Christian-Herbert Fischer, Helmholtz Zentrum Berlin, Berlin, Germany, Colloguium of the Faculty of Engineering , ILGAR
(lon Layer Gas Reaction) und Spriihpyrolyse - zwei vielseitige low-cost Methoden zur konformen Abscheidung dinner
Halbleiter- und Isolatorschichten”, 03.05.2010

Prof. Dr. Pierre Stadelmann, CIME-EPFL Lausanne, Switzerland: Tutorials on “JEMS Computer Simulation Techniques for
TEM”21. - 25.06.2010

Offers for the general public and for schools

Prof. Wolfgang Jager “Faszination Nanokosmos - Mit Elektronen zu den Grenzen des Sichtharen” and “Good vibrations -
mit Elektronen Musik Sehen”, SHUG Schleswig-Holsteinische Universitdtsgesellschaft and CAU Programme ““Uni kommt
zur Schule”.
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Nanochemistry and Nanoengineering

The research group Nanochemistry and Nanoengineering is based in the Material Science Institute of the engineering
faculty of the Christian Albrechts University of Kiel as well as the Institute of Polymer Research at Helmholtz Zentrum
Geesthacht (HZG), a division of the Helmholtz Association (HGF). Our research interests include the design, synthesis,
patterning and self-assembly of nanoscale materials for applications in optics, electronics, photonics, sensing, separation,
biology, and medicine. Current research activities are concentrated on controlled fabrication and spatial distribution of
nanoscale materials which are the foundational principles of multifunctional and smart nanoengineered technologies. We
applied several methods including wet chemical, physical, and electrospinning approaches.

V Results

Wet Chemical

For fabrication of nanoparticles we applied our patented technique, namely the Leidenfrost approach. This technique is the
first to use liquid interfaces at Leidenfrost conditions as a chemical reactor specialized for nanoproducts from solution. The
results are very promising and control over the morphology of several nanomaterials i.e. Zn0, Ti02, Au and Ag has been
achieved. However, the minimum size of these nanomaterials is still around 100 nm and further research is needed to
further lower their dimensions. The planned functionalization of nanoparticles has also started. Preliminary experiments
using functionalized and nonfunctionalized nanoparticles for biomedical applications (i.e. cancer therapy, immunotherapy)
have also been initiated. Our main attention in 2010 was given to the synthesis of nanoparticles and nanopatterning of
polymers aiming to develop flexible and cost effective photonic, electronic and sensoric devices. For instance, fabrication
of highly monodispersed polystyrene nanoparticles in the range of 50 nm up to 600 nm has been successfully achieved
using an emulsion technique. Fig. Ta shows one of our fabricated photonic latexes where an optical image of irradiance
colour of 3D photonic materials is shown in Fig.1b.

Fig. 1: a) Coloured SEM of monodispersed PS Latex, b) Optical image of 3D photonic latex, C) Coloured phase AFM of
block copolymer thin film patterning.
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An attractive “unconventional” lithographic technique to pattern periodic, sub-100nm features using self-assembled block
copolymer thin films, which can be used among other applications such as etch masks, has been started. Unfortunately,
as-cast films lack the orientational and positional order of the microphase-separated domains that are necessary for many
desired applications. A systematic study is underway and will continue to obtain better control over the pattern. Preliminary
results of patterned lamella are shown in Figlc

Electrospinning

Here we concentrate on understanding the electrospinning process and the variables affecting the fibre’s size, morphology
and distribution as those parameters ultimately influence the fibre properties. Fibre diameter and shape regularity were
found to be dependent on several parameters like viscosity of the polymer solution, applied voltage, distance between the
collector and electrodes, humidity, pressure, and the evaporation rate of the solvents. Fabrication of a 3D nanofibre mat in
the form of interconnected 1D wires was completed successfully in our laboratory. Random nanofibres, aligned nanofibres,
fibres with nanoscale surface topologies, and shaped fibres of different materials including polymer and semiconductor
were fabricated by tuning the electrospinning parameters. Fibres with different arrangements (i.e., disordered, aligned
or crossed fibres) will enable us to switch isotropic as well as anisotropic properties, as shown in Fig. 2. Highlights of
our work here are: a) design of new collectors and electrospinning procedures to fabricate highly aligned monodispersed
nanofibrous yarns, and b) fabrication of a ceramic/polymer composite nanofibrous mat with superior mechanical properties
(tensile and elastic moduli enhancement of 120%), along with enhancement of water filtration by an order of magnitude.
A patent for this breakthrough has been applied for.

Fig. 2: Coloured SEM Picture; of: 0) Random f{bres, b) Nanostructured fibres, ¢) Aligned fibres and d) Shaped fibres.

Physical Deposition

Polymer/metal nanocomposites have recently been the subject of extensive research as multifunctional materials. A
breakthrough in this field was realized in our group and in cooperation with Prof. F. Faupel’s group (multicomponent
materials) where o new transparent conductor based on metal polymer nanocomposite coating was developed. We
designed a new transparent plasmonic device based on a system traditionally known as a good light absorber/scatterer. Our
omni-directional transparent conducting metal (“TCM) based on a plasmonic metamaterial, Fig 3., exhibits optoelectronic
properties potentially superior to IT0. Already we achieved a transmittance of 80 % over an extended range, not yet
encompassing the full visible spectrum, combined with a conductivity exceeding that of a typical ITO layer by an order of
magnitude. A patent for this development has also been applied for.
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Fig. 3: a) Schematic of the TCM system which was fabricated by sputtering, consisting of a glass substrate, a thin gold film
and a metal/polymer nanocomposites, b) Photo of the Christian- Albrechts University logo taken through a glass piece
coated with gold film (left) and nanocompsite 25nm gold film (right), ¢) Angle dependency of the transmission spectra of
TCM where the sample surface is normal and 45 degrees tilted relative to the plane of incidence

V' Personnel

Head of the group: Prof. Dr. -Ing. M. Elbahri; Secretary: N. Gihlke (50%), Dipl.-Chem. S. Kastaun (50%), Dipl.-Geo. B.
Minten (50%)
Technical Staff: Dipl. -Ing. (FH) R. Kloth, C. Ochmann, Dipl.-Ing. (FH) S. Rehders

Scientific Staff:

M. Sc. R. Abdelaziz 01.01.-31.12.2010 (AU, Grant
Nanofabrication

M.Sc. T. Dai 01.01.-31.12.2010 H16, HGF
Nanofibers for Catalyst

M.Sc. D. Disci 30.09.-31.12.2010 (AU, DFG
Nanofabrication for Bio.

Dr. K. Ganesan 23.08.-31.12.2010 (AU, SFB 677
Smart Materials

M.Sc. S.S. Homaeigohar 01.01.-31.12.2010 HIG, DAAD
Nanofibers for Filtration

M.Sc. M. Jamali 01.02.-31.12.2010 CAU, SFB 677
Photoswitchable materials

M.Sc. M. Keshavarz Hedayati 01.01.-31.12.2010 (AU, DFG
Plasmonic materials

Dr. R. Khalil 21.05.-31.12.2010 CAU, DAAD
Nanocomposites
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M.Sc. M. Rakib 01.04.-31.12.2010 HZ6, HGF
Polymeric optoelectronic

M.Sc. ). Worley 01.01.-31.12.2010 (AU, HGF
Bionanotechnology

M.Sc. A.U. Zillohu 01.04.-31.12.2010 HZ6, (HG)

Photonic nanomaterials

4 Lectures, Seminars, and Laboratory Course Offers
Winter 2009/2010

Nanochemistry for Nanoengineering, 2 hrs Lecture/Week,
M. Elbahri

Nanochemistry for Nanoengineering Seminar, 1 hrs Seminar/Week,
M. Elbahri

Summer 2010

Polymer based Smart and Multifunctional Devices, 2 hrs Lecture/Week,
M. Elbahri

Polymer based Smart and Multifunctional Devices, 1 hrs Seminar/Week,
M. Elbahri

Winter 2010/2011

Nanochemistry for Nanoengineering, 2 hrs Lecture/Week,
M. Elbahri

Nanochemistry for Nanoengineering - Seminar, 1 hrs Seminar/Week,
M. Elbahri

Werkstoffe (Metalle), 2 hrs Lecture/Week,
M. Keshavarz Hedayati

4 Third-Party Funds

GKSS, Einrichtung einer gemeinsamen Helmholtz-Hochschul-Nachwuchsgruppe, 01.03.2009-28.02.2015 (2.100.000
Euro)

DFG, Nanosynthesis and Nanopatterning based on ““Drop-on-a-hot-Plat”, 01.08.2009-27.09.2012 (280.370 Euro)

DAAD, Stipendium fiir Shahin Homaeigohar zur Promotion fiir 3 Jahre, 01.04.2009-31.12.2010 (45.618 Euro)

Uni Kiel, Stipendium fiir Ramzy Abdelaziz fiir T Jahr, 01.08.2009-31.07.2010 (12.200 Euro)

DAAD, Stipendium zur Promotion fiir Ahnaf Usman Zillohu, 01.04.2010-01.04.2011 (12.096 Euro)

DFG, Funktion durch Schalten: Anschubfinanzierung fiir Projekt “*Photoschaltbare multifunktionale Nanofaser”,
01.07.-31.12.2010 (35.600 Euro)

V' Eurther Cooperation, Consulting, and Technology Transfer

Prof. Dr. F. Faupel, Institute for Material Science: several topics with hybrid organic/inorganic materials.

Prof. Dr. R. Adelung, Institute for Material Science: several topics, nanostructures, biomaterials i.e. submitted DFG joint
project for conductive polymer nanowires.
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Prof. Dr. L. Kienle, Institute for Material Science: transmission electron microscopy.

Prof. Dr. V. Abetz, GKSS Geesthacht: blockcopolymers.

Dr. A. Boschetti-de-Fierro, GKSS Geesthacht: transparent conductors based on CNT/polymer.

Prof. Dr. Eich, TU Hamburg: photonic crystal.

Prof. Dr. sc.hum. Rainer Podschun, Institut fiir Infektionsmedizin, Christian-Albrechts-Universitit.

Priv.-Doz. Dr. C. Rohl, Institut fir Toxikologie und Pharmakologie fir Naturwissenschaftler, Christian-Albrechts-Universitt.
Prof. Dr. rer. nat. S. N. Gorb, Spezielle Zoologie, Christian-Albrechts-Universitdt.

Dr. Vanessa Witte, Institut fiir Molekulare und Klinische Immunologie, Otto-von-Guericke-Universitdt Magdeburg.

4 Diploma, Bachelor and Master Theses

M. Jamali, Designing a New Plasmonic Coating for Optical Application, 15.07.2010
D. Disci, Biological Aspects of Metaloxide Nanostructures, 11.08.2010
M. Kassab, Multifunctional Photonic Glass, 17.09.2010

4 Publications
Published in 2010

H.T. Beyene, V.S.K. Chakravadhanula, C. Hanisch, M. Elbahri, T. Strunskus, V. Zaporojtchenko, L. Kienle, F. Faupel,
Preparation and plasmonic properties of polymer-based composites containing Ag-Au alloy nanoparticles produced
by vapor phase co-deposition., Journal of Material Science, 45, 5865 - 5865 (2010)

S. Jebril, Y.X. Mishra, M. Elbahri, L. Kienle, H. Greve, E. Quandt, R. Adelung, Using thin film stress for nanoscaled
sensors, Materials Science Forum, 638 - 642 (2010)

D. Gedamu, S. Jebril, A. Schuchardt, M. Elbahri, S. Wille, Y.K. Mishra, R. Adelung, Examples for the integration of
self-organized nanowires for functional devices by a fracture approach, Physica status solidi(b), 247, 2571 - 2571
(2010)

F. Faupel, V. Zaporojtchenko, T. Strunskus, M. Elbahri, Metal-Polymer Nanocomposites for Functional Applications,
Advanced Engineering Materials, 12, 1177 - 1177 (2010)

V Patent Applications

M. Elbahri, R. Adelung, D. Paretkar, Verfahren zur Herrstellung von Nanostrukturen auf einem Substrat, Deutsches
Patentomt, 25.02.2010, EP1960309

M. Elbahri, R. Adelung, F. Faupel, K. Hirmas, Verfahren zur Nanostrukturerzeugung mittels spinodaler Entnetzung,
Deutsches Patentamt, 26.08.2010, EP2206153

M. Elbahri, Metal-Komposit-Beschichtung mit hoher optischer Transmissivitdt im visuellen Spektrum, Patentanmeldung
am Deutschen Patentamt, 24.10.2010, DE 10 2010 050 110.7

’ Presentations

M. Elbahri, Hybrid Materials as Templates for Development of Multifunctional Materials (Talk), SPP 1659, Stuttgart,
Germany, 25.-25.10.2010

M. Elbahri, From Synthesis to Function (Invited talk), Nanosyd Seminar an University of Southern Denmark,
Sonderborg, Denmark, 18.-18.11.2010
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R. Abdelaziz, Peroxide Nanoparticles for Biomedical Applications (Talk), 4th International Conference of Chemical
Industries Research Division, Kairo, Egypt, 30.11.-02.12.2010

M. Elbahri, Nanochemnistry and trends (Invited Pleanary Lecture), 4th International Conference of Chemical Industries
Research Division, Kairo, Egypt, 30.11.-02.12.2010

V' Further Activities and Events
Mitglied in der Gesellschaft Deutscher Chemiker e. V.

Mitglied in der Deutschen Gesellschaft fir Materialkunde e.V.
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Computational Mechanics

Prof. Dr.-Ing. habil. Jorm Mosler, Head of Department Simulation of Solids and Structures, Helmholtz-Zentrum Geesthacht.

Prof. Mosler became professor of the Faculty of Engineering in 2008. Information about his scientific work is available on
the Website of Helmholtz-Zentrum Geesthacht: http://www.hzg.de/.
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CMA Centre for Materialanalytics

Executive board: Prof. Dr. F. Faupel, Prof. Dr. H. Féll, Prof. Dr. B. Wagner, Prof. Dr. W. Jager, Prof. Dr. E. Quandt.

Within the Institute for Materials Science the groups and chairs possess advanced equipment for preparation and analysis
including electron microscopy, photoelectron spectroscopy and others in the recently established Nanolab.

The main tasks of the CMA include, but are not restricted to:

e materials characterization,

e structure and properties of thin films, surface topography and spectroscopy, materials testing, in particular testing
of mechanical properties,

e allocation of modern equipment and scientific knowledge with respect to materials testing and analysis of modern
materials for internal and external users,

e support of scientific cooperation, service and consulting for industry and research institutes,

e extension of the available experimental methods by resource sharing with other institutions within suitable
cooperations,

e support of students (bachelor, master and PhD) within their respective theses,

e support during study courses by various lectures and experimental courses in modern analytical methods, materials
testing and investigations with transmission electron microscopy,

e support of students during job-seeking through various contacts to (local) industry and research institutes.

y Personnel

Head of the group: Dr. 0. Riemenschneider; Secretary: M. Wallisch (75 percent)
Technical Staff: Dipl.-Ing. K. Rath (85 percent)

Scientific Staff:
Dipl.-Min. M. Schwitzke 01.01.-31.12.2010  (50%)

4 Lectures, Seminars, and Laboratory Course Offers
Winter 2009/2010

Tutorium for Junior Students, 1 hrs Seminar/Week,
K. Dolgner

Tutorium for Senior Students, 1 hrs Seminar/Week,
K. Dolgner

Basic Lab Course, 4 hrs Lab/Week,
Marlies Schwitzke (+ S. Kaps, C. Pakula, M.Q. Shaikh, Emmanuel Ossei-Wusu, A. Kulkarni)

Einfihrung in die Materialwissenschaft |, 2 hrs Lecture/Week,
K. Ratzke
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Lab Course Scientific Methods, 4 hrs Lab/Week,
V. Zaporojtchenko (+ M.Q. Shaikh, S. Jebril, Ala Cojocaru, Anselm Pape)

Tutorium fiir Bachelorstudierende, 1 hrs Seminar/Week,
K. Dolgner

Grundpraktikum fir Ingenieure |, Dienstagskurs, 4 hrs Lab/Week,
Kirstin Scholz (+ L. Wienbrandt, M. Nordhausen)

Grundpraktikum for Ingenieure |, Mittwochskurs, 4 hrs Lab/Week,
Kirstin Scholz (+ L. Wienbrandt, M. Nordhausen)

Grundpraktikum fir Ingenieure |, Montagskurs, 4 hrs Lab/Week,
Kirstin Scholz (+ L. Wienbrandt)

Summer 2010

Grundpraktikum fir Ingenieure 11, Dienstagskurs, 4 hrs Lab/Week,
K. Scholz (+ L. Wienbrandt)

Einfihrung in die Materialwissenschaft 11, 2 hrs Lecture/Week,
K. Ratzke

Lab Course: Functional Materials, 4 hrs Lab/Week,
0. Riemenschneider (+ scientific staff of the Inst. f. Materials Science)

Tutorium for Junior Students, 1 hrs Seminar/Week,
0. Riemenschneider

Tutorium for Senior Students, 1 hrs Seminar/Week,
0. Riemenschneider

Grundpraktikum fir Ingenieure 11, Mittwochskurs, 4 hrs Lab/Week,
K. Scholz (+ L. Wienbrandt, 0. Riemenschneider)

Tutorium fir Bachelorstudierende, 1 hrs Seminar/Week,
0. Riemenschneider

Grundpraktikum fir Ingenieure II, Montagskurs, 4 hrs Lab/Week,
K. Scholz (+ L. Wienbrandt, 0. Riemenschneider)

Winter 2010/2011

Tutorium for Junior Students, 1 hrs Seminar/Week,
0. Riemenschneider

Tutorium for Senior Students, 1 hrs Seminar/Week,
0. Riemenschneider

Basic Lab Course, 4 hrs Lab/Week,
0. Riemenschneider (+ Emmanuel Ossei-Wusu, A. Kulkarni, C. Pakula, M.Q. Shaikh, S. Kaps)

Einfihrung in die Materialwissenschaft |, 2 hrs Lecture/Week,
0. Riemenschneider (+ K. Ritzke)

Lab Course Scientific Methods, 4 hrs Lab/Week,
0. Riemenschneider (+ Th. von Hofe, A. Cojocaru, V. Zaporojtchenko, A. Pape, A. Lotnyk, C. Zamponi, D. Gedamu, E.Q.
Gonzdlez)
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Tutorium fiir Bachelorstudierende, 1 hrs Seminar/Week,
0. Riemenschneider

Grundpraktikum for Ingenieure |, Montagskurs, 4 hrs Lab/Week,
K. Scholz (+ K. Scholz, L. Wienbrandt)

Grundpraktikum fir Ingenieure |, Mittwochskurs, 4 hrs Lab/Week,
0. Riemenschneider (4 K. Scholz, L. Wienbrandt)

Grundpraktikum fir Ingenieure |, Freitagskurs, 4 hrs Lab/Week,
K. Scholz (+ 0. Riemenschneider, L. Wienbrandt)

4 Third-Party Funds

contract work, maintenance and expansion of equipment, 01.01.-31.12.2010 (10285,44)

V' Further Cooperation, Consulting, and Technology Transfer
Cooperation with Industry:

1. Tijet Medizintechnik GmbH, Kiel,

2. Empa, Dibendorf, Schweiz,
3. HDW, Thyssen Krupp, Kiel.

Cooperation with Institutes:

1. Graduiertenschule,
2. Leibnizlabor,
3. Rheologie.

Industrial and Academic cooperation includes:

o Inquiries and consulting regarding damage analysis, material selection and surface treatment,
e General consulting,

o Single and serial analysis of damage analysis of material characteristics, of compounding techniques and material
application,

e Material analysis on the micro and macro scale.
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Service Centre

The Service Centre was launched at the Faculty of Engineering in spring 2009. It is a joint corporation of the Institute of
Electrical and Information Engineering and the Institute for Materials Science. Figure 1 illustrates the infegration of the
Service Centre in the organizational structure of the Faculty of Engineering. The Service Centre is managed by assistants of
the two institutes who are subordinated to the managing directors of the institutes. In addition, the examination offices of
the two institutes with three employees and a secretariat with one employee belong to the centre.

The task of the Service Centre is to organize centrally (as far as it is possible) all issues related to studies, teaching and
laboratory courses as well as examinations for the study programs of both institutes. In case of vacation or illness the
employees can replace each other so that service continuity is guaranteed. The following tasks belong to the above-named
fields:

Studies

e accreditation and re-accreditation of all study courses,

o design and development of study and examination regulations,

e capacity calculation,

e public relations, e.g. information days and hosted programs at schools,

o advertisement for the different study courses,

e collecting and evaluating applications for the study courses of Materials Science,

o mentoring and supervising students, not only in topics related to study courses, but also for foreign students with
respect to daily life in Germany.

Teaching and laboratory courses:

e coordination of schedules for all study courses of the two institutes,
o coordination of the rooms for all lectures of the two institutes,
e coordination of UnivIS entries,

e organization and administration of the joint basic laboratory courses.
Lab support:

o centralized buying of gas,

o Management of laboratory keys.
Examinations:

o administration of student matters,
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o administration of examination matters,

e preparation of franscripts.

The Service Centre, together with the Centre of Material Analysis, is located in building G on the East Shore Campus of the
Faculty of Engineering. In May the new assistant of the Institute of Materials Science, Dr. Oliver Riemenschneider, started
his work in the Service Centre.

V Results
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Fig. 2: The new logo

y Personnel

Head of the group: Dr. Oliver Riemenschneider, Dr.-Ing. Kirstin Scholz; Secretary: Maren Wallisch (75 percent)
Technical Staff: Dipl.-Ing. (FH) Kay Rath (85 percent)

Staff:

Vera Nilsson 01.01.-31.12.2010  (50%)
Christiane Otte-Hils 01.01.-31.12.2010  (50%)
Lars Struwe 01.01.-31.12.2010
Scientific Staff:

Dipl.-Min. Marlies Schwitzke 01.01.-31.12.2010  (50%)
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Deanship

V Results

The Dean “s office is the central administration of the Faculty of Engineering and therefore responsible for managing the
complete budget including running expenses, investments, and the finances for the staff. Concerning the part of the Faculty
located in Kiel-Gaarden, the Dean’s office is also in charge of the computer operating services, the building services and
the mechanical workshop. The Dean “s office is managed by Dr. Frank Paul the head of the administration of the Faculty.

To fulfil all these tasks there are about 17 persons in the Dean’s office. In 2010 the deanship of Prof. Dr. Franz Faupel
expired and in July a new dean ws elected. Prof. Dr.-Ing. Reinhard Kndchel began his deanship for a period of two years
while Prof. Dr. Manfred Schimmler and Prof. Dr. Franz Faupel became Vicedeans.

Worth mentioning are the successful negotiations with several newly appointed professors. In 2010 Dr.-Ing. Gerhard
Schmidt and Dr. Christine Selhuber-Unkel became professors of the faculty.

Besides the impressive scientific work of the different groups which is reflected in this Aimanac, the raising of a respectable
amount of third party funds has to be mentioned.

Finally it should be noted that the Dean’s office once more agaein successfully organised the contest “Jugend forscht -
Schiiler experimentieren” in Schleswig-Holstein. After participation in the regional contest about 50 young participants
were guests of the Faculty of Engineering in Spring 2010. Later, in Essen one group was successfully placed on fourth
position on the ranking of the federal contest of “Jugend forscht” in Mathematics/Computer Science. However, the main
aim of supporting “Jugend forscht” is to recruit well educated young scientists for the Faculty of Engineering and the
Christian-Albrechts University in general.

V' Personnel

Head of the group: Dr. F. Paul (Managing Director);

Staff:

S. Anders 01.01.-31.12.2010  (50%)
Head Adminstrator for Staff and Budget Department

U. Bruse 01.01.-31.12.2010
Division Manager of Building Services

M. Burmeister 01.01.-31.12.2010
Division Manager of the Mechanical Workshop

R. Doose 01.01.-31.12.2010
Caretaker

M. Fimau 01.01.-31.12.2010
Division Manager of Computer Service Department

S. Fischer 01.01.-31.12.2010
Trainee

M. Hacker 01.01.-31.12.2010

Secretary of Budget Department
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C. Hinrichsen 01.01.-
Aministrator Deans Office

S. Johnsen 01.01.-
Employee of the Mechanical Workshop

H. M. Kruse 01.01
Trainee

M. Kulling 01.01.
Employee of the Mechanical Workshop

J. Marienfeld 01.01.-
Trainee

C. Martin 01.01.-
Administrator Deans Office

S. Moeller 01.01
Secretary of Staff Department

B. Neumann 01.01
Vice Devision Manager of the Mechanical Workshop

(. Newe 01.01.-
Administrator Computer Service Department

M. Quedens 01.03.-
Electrician

T. Wengler 01.10.
Secretary Deans Office

M. Willer 01.01.-
Clerk
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Friends of the Faculty of Engineering

Friends of the Faculty of Engineering
Executive Council:

Dr. Philipp Murmann (President),

Dr. J6rn Biel (Vice-president),

Prof. Dr. Helmut Foll (Vice-president),

Prof. Dr. Dr. Marcus Porembski (Treasurer),
Dr. Frank Paul (Secretary),

Prof. Dr. Franz Faupel (Assessor),

Prof. Dr. Reinhard von Hanxleden (Assessor),
Herbert Jacobs (Assessor).

Auditors: Prof. Dr. Michael Hanus, Prof. Dr.-Ing. Eckard Quandt.

V Results

“Iweck des Vereins ist die Fdrderung von Wissenschaft und Forschung, Studivm und Lehre durch Unterstiitzung der
Technischen Fakultit.

Der Verein pflegt die Beziehungen zwischen der Technischen Fakultit einerseits, der Wirtschaft und ihren Organisationen,
den Studierenden, den Absolventen sowie ehemaligen Fakultitsangehdrigen andererseits.

Er bietet dazu ein Forum fiir den Gedankenaustausch zwischen den Wissenschaftsdisziplinen Technik, Naturwissenschaft,
Geistes-, Sozial- und Gesellschaftswissenschaften sowie der Fakulfit und der Wirtschaft.

Mitglieder des Vereins sind Unternehmen, Institutionen und Personen, die die Technische Fakultit in ihren Zielen und
ihrem Wirken unterstiitzen und begleiten.”

"The purpose of the Friends of the Faculty is the encouragement of science and research, study and teaching by
supporting the Faculty of Engineering.

The Friends of the Faculty network the faculty with its finances and institutions on the one hand, and with the students,
graduates, and alumni on the other.

The Friends of the Faculty present a forum for the exchange of ideas between the different disciplines of technology,
science, philosophy, social science and the economy.

Members are companies, institutions and persons who support and encourage the faculty with its aims and its tasks.”

During 2010 the Friends of the Faculty were active concerning the basic ideas above. Many different projects were
supported and prizes awarded for the best diploma, bachelor, master and doctoral theses. These prizes should help the
young scientists to make successful careers within the economy as well as in the scientific community. Further activities
covered the financial support of a visit by young students to the most important industrial fair, the “Hanover fair”, of
organizing the * Girls” day ~ and many other activities of the faculty “s students. Also festivities like the , Sommerfest” and
the , Winterfest” were made possible by the help of the Friends of the Faculty.
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Fig. 1: Dr. Philipp Murmann, Dipl.-Ing. Enno Lage, Dipl.-Ing. Johannes von Hoyningen-Huene, Dipl.-Ing. Robert Jahns,
Dr. Rodrigo Lima de Miranda

A very important task was the financing of the important competition “Jugend forscht - Schiler experimentieren”. Using
good contacts to different companies donations were collected to help the faculty organize this important contest of young
scientists. The intention is to cover the costs of the contest for the following years and to get more talented young students
for the engineering and computer science study courses. In the recent past many former participants finished their study
courses at Kiel University successfully.

The current number of members leaves room to welcome new recruits. Although some have left the Friends of the Faculty
the overall number of members could be increased slightly.
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