










a
lm

a
n
a
ch

1
0

tf���
D. 3D ELECTRON TOMOGRAPHY OF NANOPARTICLES

Dipl.-Ing. Ch. Dieker. Cooperation: Dr. Ch. Kübel, 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 Jülich. 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 samples. 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 III-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.

Fig. 3: (a) ∗ DOPED ZINC OXIDE (ZnO) NANOSTRUCTURES. Bright-field TEM micrograph of single Sn-doped ZnO nanorod
with distinct core and shell regions. (b) DOPED INDIUM OXIDE (In2O3) 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. Jäger, J. Piqueras, P. Fernández: Voids, nanochannels and formation of nanotubes with
mobile Sn fillings in Sn-doped ZnO nanorods. Nanotechnology 21, 225604 (2010). Selected for Cover Page of Journal

Volume.

E. OXIDE SEMICONDUCTOR NANOMATERIALS

Dipl.-Ing. Ch. Dieker, Dr. Dietrich Häussler CAU. Cooperation: Prof. Dr. J. Piqueras, 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

PAGE

252



a
lm

a
n
a
ch

1
0

tf���
microstructure and the structure-property relationships of nanostructured functional materials and interfaces. Oxide
semiconductor nanostructured materials, such as ZnO, In2O3, or SnO2 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). ZnO 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 In2O3 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 ZnO 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 In2O3. Fig 3b shows results of a high-resolution TEM investigation of the tip region of an
arrow-shaped nanorod of In2O3.

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 III-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 GaInP/GaInAs layer structure on a Ge substrate and by concentrating
the sunlight by a factor of 454 onto a small 5 mm2 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
into 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 GaInNAs layers and
on GaInP layers.

� Personnel

Head of the group: Prof. Dr. Wolfgang Jäger; Secretary: Katrin Brandenburg (50%)

Scientific Staff:

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

Dr. Dietrich Häußler 01.01.-31.12.2010 CAU
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 Ögüt 01.01.-31.12.2010

Investigations of metallic nanomaterials by energy-filter TEM (co-supervision of external Dissertation research
work by Prof. W. Jäger, in collaboration with Max-Planck-Institut für Metallforschung, Stuttgart, Dr. P. Van Aken)

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

� Lectures, Seminars, and Laboratory Course Offers

Winter 2009/2010

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

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

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

Materialwissenschaft III, 3 (+1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jäger

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

Summer 2010

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

Transmission Electron Microscopy II, 2 (+1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jäger

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

Einführung in die Materialanalytik, 2 hrs Lecture/Week,
Wolfgang Jäger

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

Winter 2010/2011

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

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

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

Materialwissenschaft III, 3 (+1) hrs Lecture (+ Exercises)/Week,
Wolfgang Jäger
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� 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 Herrn Prof. Dr. Wolfgang Jäger 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)

� Further Cooperation, Consulting, and Technology Transfer

Technology-oriented collaborations with industry and other research institutes:

continued collaboration in the application of advanced TEMmethods for the development of nanomaterials for high-capacity
hydrogen storage (Dr. M. Dornheim, Dr. U. Bösenberg, 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. O. 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. Jäger) 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. Müller CAU) - member of the
board of directors, lecture offers on methods of electron microscopy and materials analysis (Prof. W. Jäger).
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� Publications

Published in 2010

D. Häußler, U. Roß, B. Ögüt, E. Spiecker, W. Jäger, 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. Jäger, J. Piqueras, P. Fernández, Voids, nanochannels and formation of nanotubes with mobile
Sn fillings in Sn-doped ZnO nanorods (Selected for Cover Page of Journal Volume), Nanotechnology, 21, 225604
(2010)

E. Spiecker, M. Garbrecht, W. Jäger, K. Tillmann, 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)

C. Kübel, Ch. Dieker, D. Esser, H.J. Penkalla, W. Jäger, Electron Tomography of Nanoparticles in Zn-doped GaAs
Semiconductors, Proc. IMC17 17th International Microscopy Congress, Rio de Janeiro, I7526, (2010)

D. Häussler, U. Ross, E. Spiecker, W. Jäger, Ch. Morawe, F. Heidorn, 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. Jäger, J. Piqueras, P. Fernández, TEM Investigation of ZnO nanorods with voids and with Sn
core fillings fabricated by catalyst-free growth, Proc. IMC17 17th International Microscopy Congress, Rio de Janeiro,
M5537, (2010)

D. Maestre, D. Haeussler, A. Cremadas, J. Piqueras, W. Jäger, Nanopipe Formation in In2O3 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 Dy2O3 Thin Films
Grown on Ge(100) Substrates by Molecular Beam Epitaxy, MRS Symposium Proceedings, (2010)

W. Jäger, 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. Jäger, P. Fernández, J. Piqueras, Nanorod networks and core-shell structures of doped ZnO,
Proc. 6th Nanoscience and Nanotechnology Conference (NanoTR-VI), June 15 - 18, 2010, Izmir, Turkey, 74 (2010)

D. Maestre, D. Häussler, A. Cremades, W. Jäger, J. Piqueras, Nanopipes in In2O3 nanorods grown by a thermal
treatment, Crystal Growth and Design, online version http:// pubs.acs.org/doi/full/10.1021/cg101350f, (2010)

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

� Presentations
Y. Ortega, Ch. Dieker, W. Jäger, P. Fernández, J. 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. Jäger, 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. Häußler, U. Ross, U. Heidorn, F. Hertlein, J. Wiesmann, W. Jäger, 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. Häußler, B. Schaffer, F. Liu, F. Hofer, X.B. Zhang, W. Jäger, Analytical STEM investigations of Sn-Pd Nanoparticles
with Core-Shell Structures (poster), E-MRS 2010 Spring Meeting, Strasbourg, France, 07.-11.06.2010

D. Maestre, D. Häussler, A. Cremades, J. Piqueras, W. Jäger, TEM study of In2O3 and Sn doped In2O3 nanostructures
grown by thermal treatment (oral presentation), E-MRS 2010 Spring Meeting, Strasbourg, France, 07.-11.06.2010
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Y. Ortega, Ch. Dieker, W. Jäger, J. Piqueras, P. Fernández, TEM Investigation of Sn-ZnO nanorod heterostructures (oral
presentation), E-MRS 2010 Spring Meeting, Strasbourg, France, 07.-11.06.2010

W. Jäger, Y. Ortega, Ch. Dieker, D. Maestre, D. Haeussler, P. Fernández, 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. Jäger, Y. Ortega, Ch. Dieker, D. Maestre, D. Haeussler, P. Fernández, 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. Häußler, U. Roß, U. Heidorn, F. Hertlein, J. Wiesmann, W. Jäger, 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. Jäger, D. Häußler, U. Roß, E. Spiecker, E. Janocha, B. Ögüt, V.B. Özdöl, U. Heidorn, F. Hertlein, J. Wiesmann, M.
Störmer, 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. Häußler, A. Cremades, J. Piqueras, W. Jäger, Nanopipe Formation in In2O3 Nanorods (poster), 17th
International Microscopy Congress, Rio de Janeiro, Brazil, 19.-24.09.2010

D. Häußler, U. Roß, E. Spiecker, W. Jäger, 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

C. Kübel, Ch. Dieker, D. Esser, H.J. Penkalla, W. Jäger, Electron Tomography of Nanoparticles in Zn-Doped GaAs
Semiconductors, IMC17 17th International Microscopy Congress, Rio de Janeiro, Brazil, 19.-24.09.2010

Y. Ortega, Ch. Dieker, W. Jäger, J. Piqueras, P. Fernández, TEM Investigation of ZnO nanorods with voids and with Sn
core fillings fabricated by catalyst-free growth, IMC17 17th International Microscopy Congress, Rio de Janeiro, Brazil,
19.-24.09.2010

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

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

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

� Further Activities and Events

E-MRS Spring Meeting in Strasbourg, 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 Jäger, 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 to 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 für Eisenforschung, Düsseldorf, Germany); In-situ electronmicroscopy in an aberration-corrected
STEM (Florian Banhart, Université de Strasbourg, 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 Özdöl ∗, 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 Jäger (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

∗ V. Burak Özdöl 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 Jäger:

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.
Petersburg, 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 : MACAN11: Reconciling atomistic and
continuum approaches to interfaces - member of the scientific committee, www.emrs-strasbourg.com,

IUMAS-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, http://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 für Solare Energiesysteme, Freiburg, Germany, Colloquium of the Faculty of
Engineering „Entwicklung von höchsteffizienten III-V Mehrfachsolarzellen am Fraunhofer ISE“ , 26.04.2010

Dr. Christian-Herbert Fischer, Helmholtz Zentrum Berlin, Berlin, Germany, Colloquium of the Faculty of Engineering „ILGAR
(Ion Layer Gas Reaction) und Sprühpyrolyse - zwei vielseitige low-cost Methoden zur konformen Abscheidung dünner
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 Jäger ’’Faszination Nanokosmos - Mit Elektronen zu den Grenzen des Sichtbaren’’ and ’’Good vibrations -
mit Elektronen Musik Sehen’’, SHUG Schleswig-Holsteinische Universitätsgesellschaft 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.

� 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. ZnO, TiO2, 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. 1a 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 Fig1c

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 Pictures of: a) Random fibres, b) Nanostructured fibres, c) 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 a 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 ITO. 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), c) Angle dependency of the transmission spectra of

TCM where the sample surface is normal and 45 degrees tilted relative to the plane of incidence

� Personnel

Head of the group: Prof. Dr. -Ing. M. Elbahri; Secretary: N. Gühlke (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 CAU, Grant
Nanofabrication

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

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

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

M.Sc. S.S. Homaeigohar 01.01.-31.12.2010 HZG, 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 CAU, 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 HZG, HGF

Polymeric optoelectronic

M.Sc. J. Worley 01.01.-31.12.2010 CAU, HGF
Bionanotechnology

M.Sc. A.U. Zillohu 01.04.-31.12.2010 HZG, (HG)
Photonic nanomaterials

� 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

� 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 für Shahin Homaeigohar zur Promotion für 3 Jahre, 01.04.2009-31.12.2010 (45.618 Euro)
Uni Kiel, Stipendium für Ramzy Abdelaziz für 1 Jahr, 01.08.2009-31.07.2010 (12.200 Euro)
DAAD, Stipendium zur Promotion für Ahnaf Usman Zillohu, 01.04.2010-01.04.2011 (12.096 Euro)
DFG, Funktion durch Schalten: Anschubfinanzierung für Projekt ‘‘Photoschaltbare multifunktionale Nanofaser’’,

01.07.-31.12.2010 (35.600 Euro)

� Further 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 für Infektionsmedizin, Christian-Albrechts-Universität.

Priv.-Doz. Dr. C. Röhl, Institut für Toxikologie und Pharmakologie für Naturwissenschaftler, Christian-Albrechts-Universität.

Prof. Dr. rer. nat. S. N. Gorb, Spezielle Zoologie, Christian-Albrechts-Universität.

Dr. Vanessa Witte, Institut für Molekulare und Klinische Immunologie, Otto-von-Guericke-Universität Magdeburg.

� 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

� 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.K. 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)

� Patent Applications

M. Elbahri, R. Adelung, D. Paretkar, Verfahren zur Herrstellung von Nanostrukturen auf einem Substrat, Deutsches
Patentamt, 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, Metall-Komposit-Beschichtung mit hoher optischer Transmissivität 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

� Further Activities and Events

Mitglied in der Gesellschaft Deutscher Chemiker e. V.

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

Prof. Dr.-Ing. habil. Jörn 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. Föll, Prof. Dr. B. Wagner, Prof. Dr. W. Jäger, 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:

• materials characterization,

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

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

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

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

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

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

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

� Personnel
Head of the group: Dr. O. 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%)

� 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)

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

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

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

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

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

Summer 2010

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

Einführung in die Materialwissenschaft II, 2 hrs Lecture/Week,
K. Rätzke

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

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

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

Grundpraktikum für Ingenieure II, Mittwochskurs, 4 hrs Lab/Week,
K. Scholz (+ L. Wienbrandt, O. Riemenschneider)

Tutorium für Bachelorstudierende, 1 hrs Seminar/Week,
O. Riemenschneider

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

Winter 2010/2011

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

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

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

Einführung in die Materialwissenschaft I, 2 hrs Lecture/Week,
O. Riemenschneider (+ K. Rätzke)

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

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

Grundpraktikum für Ingenieure I,Mittwochskurs, 4 hrs Lab/Week,
O. Riemenschneider (+ K. Scholz, L. Wienbrandt)

Grundpraktikum für Ingenieure I, Freitagskurs, 4 hrs Lab/Week,
K. Scholz (+ O. Riemenschneider, L. Wienbrandt)

� Third-Party Funds

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

� Further Cooperation, Consulting, and Technology Transfer

Cooperation with Industry:

1. Tijet Medizintechnik GmbH, Kiel,

2. Empa, Dübendorf, Schweiz,

3. HDW, Thyssen Krupp, Kiel.

Cooperation with Institutes:

1. Graduiertenschule,

2. Leibnizlabor,

3. Rheologie.

Industrial and Academic cooperation includes:

• Inquiries and consulting regarding damage analysis, material selection and surface treatment,

• General consulting,

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

• 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 integration 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

• accreditation and re-accreditation of all study courses,

• design and development of study and examination regulations,

• capacity calculation,

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

• advertisement for the different study courses,

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

• 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:

• coordination of schedules for all study courses of the two institutes,

• coordination of the rooms for all lectures of the two institutes,

• coordination of UnivIS entries,

• organization and administration of the joint basic laboratory courses.

Lab support:

• centralized buying of gas,

• Management of laboratory keys.

Examinations:

• administration of student matters,
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• administration of examination matters,

• preparation of transcripts.

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.

� Results

Fig. 1: Integration of the Service Centre into the faculty’s organizational structure

Fig. 2: The new logo

� 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-Hüls 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

� 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 Knöchel 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 Almanac, 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 -
Schüler 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.

� 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. Firnau 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

PAGE

275



a
lm

a
n
a
ch

1
0

tf���
C. Hinrichsen 01.01.-30.09.2010 (50%)

Aministrator Deans Office

S. Johnsen 01.01.-31.12.2010
Employee of the Mechanical Workshop

H. M. Kruse 01.01.-31.12.2010
Trainee

M. Kulling 01.01.-31.12.2010
Employee of the Mechanical Workshop

J. Marienfeld 01.01.-31.12.2010
Trainee

C. Martin 01.01.-31.12.2010
Administrator Deans Office

S. Moeller 01.01.-31.12.2010
Secretary of Staff Department

B. Neumann 01.01.-31.12.2010
Vice Devision Manager of the Mechanical Workshop

C. Newe 01.01.-31.12.2010
Administrator Computer Service Department

M. Quedens 01.03.-31.12.2010
Electrician

T. Wengler 01.10.-31.12.2010 (50%)
Secretary Deans Office

M. Willer 01.01.-05.12.2010
Clerk
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Friends of the Faculty of Engineering

Friends of the Faculty of Engineering

Executive Council:

Dr. Philipp Murmann (President),

Dr. Jörn Biel (Vice-president),

Prof. Dr. Helmut Föll (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.

� Results

’’Zweck des Vereins ist die Förderung von Wissenschaft und Forschung, Studium und Lehre durch Unterstützung der
Technischen Fakultät.

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

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

Mitglieder des Vereins sind Unternehmen, Institutionen und Personen, die die Technische Fakultät in ihren Zielen und
ihrem Wirken unterstützen 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 - Schüler 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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