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The department Solare Energetik is working on the development of new
_ materials and material combinations for solar energy generation
Hahn-Meithertastitut (production) and (photo)electro-catalysis. Knowledge of molecular
DepartmentSES mechanisms on interfaces by photovoltaic energy conversion is gained by
14100 Boslin means of chemical-oriented material research as well as adapted
For-030/8062-2270 measurement techniqgues.
Fax:-030/-00000;
-2 e With the aid of all that knowledge, photovoltaic and (photo)electrocatalytical

interfaces of a new type of material groups can be modified and optimized
for their application.

The departments research strategy aims at selecting themes which are not

only scientifically superior but also promise technological relevant results
(projects/cooperation).

Since we are dealing with the development of energy technologies of the
future, the staff of the department SE-5 are, besides their scientifical
activities, actively committed to the education of creative young people.
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‘Solare Energetik

work fields

The scientific activities of the department Solare Energetik are consist of 4
interdisciplinary work fields

Characterization and optimization
of materials and heterostructures
This work field aims at the development of
new materials and interfaces for the solar
energy conversion. Especially the materials
WS, and MoS are investigated for their

possible use in solar cells. Intelligent
characterization techniques (amongst
others: space resolved measurements of
photocurrents and microwave conductivity)
are used for expedition of experimental

Laboratory

science.

(Photo)electrochemical and (photo)
electrocatalytical processes

The center of attention is the development
of new electrode materials and structures
for energy conversion in (photo)
electrochemical cells. Main focus are
transition metal chalcogenide compounds
(amongst others: RuS;, Ru,Sey) which are

used as electro-catalysts for the oxygen
reduction (cathodes for fuel cells) and the
(photo)electrooxidation of water
(preparation of hydrogen) as well as the photooxidation of organic pollution.

Laboratory
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Sulfur-energy-cycle

AFM-image of rastersondenmikroskopisch
induced Oxide islands onto Si(100) (7 =152
cm)
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New enerqy systems

New types of mechanisms for the
conversion of light into chemical and
electrical energy are investigated. The
following explorative research plans are in
work:

a) sulfur-energy-cycle for the CO, fixation

b) mobilization of hydromechanical forces
in a mesoscopical system

c) bionics of solar energy systems
d) sensibilization solar cell

Interface engineering

Electrochemical surface modification.
Analysis and optimization of technically
relevant photovoltaic materials in situ and
under vacuum conditions also under
utilization of synchrotron radiation. Main
focus is the electrochemical amelioration of
interfaces of CulnS,. Silicon is investigated

as model system.
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English

Solarenergieforschung Charakterisierung und Optimierung von neuen
«[Solare Energetik Materialien und Hetereostrukturen

Arbeitsgebiete: Das Arbeitsgebiet unterteilt sich in folgende finf Projekte:

1. Herstellung von WS, und MoS,_

¥ Charakterisierung

und Optimierung
von Materialien

und Heterostrukturen

Einkristallen sowie diinnen Schichten und
deren elektrochemische Modifizierung

Federfuhrend:
Dr. Klaus Ellmer

Dr. Sebastian Fiechter

Herstellung von
Einkristallen u. diinnen

Schichten

Zichtung von Einkristallen

Ladungstrager-Kinetik

Analyse-Techniken:
- SMSC
- Mikrowellen-Scan.

Kristallstruktur von WS,. Die Ebenen der W-

Atome (rot) sind von Schwefellagen (gelb)
umgeben.

Magnetron-Sputtern

B (Photo) elektrochemische 2. Zuchtung von Einkristallen fur die
und -katalytische Prozesse Photovoltaik und Photokatalyse

* Neue Energie- Systeme

Federfuhrend:

B Grenzflachen- Engineering Dr. Sebastian Fiechter

Verfahren und Messtechniken

Standort

CdTe-Kristall
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3. Ladungstrager-Kinetik in
Raumladungszonen

Federfuhrend:
Dr. Marinus Kunst

Mikrowellenmesstand zur kontaktlosen
Messung der Photoleitfahigkeit

4. Bildgebende Analyse-Techniken fir die
Anwendung in der Photoelektrochemie und
Photovoltaik

Federfuhrend:
Prof. Helmut Tributsch

Photostrommessung an einer Farbstoffzelle
nach Belichtung einer Gitter-Maske

5. Reaktives Magnetron-Sputtern von
Schichten fir Dinnschichtsolarzellen

Federfiihrend:
Dr. Klaus Ellmer

Argon-Magnetron-Plasmaentladung Uber
einem Zinkoxid-Target

ﬂ zurlick zu "Arbeitsgebiete der Abteilung”
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Solar Energy Research

Methods and Measurement Techniques

Thin Layer Laboratories:

Dr. K.

Ellmer

Sputtering systems

Evaporation system

Seebeck coefficient measurement set-up
Optical plasma emission monitor

Energy resolved plasma mass spectrometer
Rest gas mass spectrometer

4-point resistivity probe

Chemical vapor deposition (CVD)

Material Preparation:

Dr. S.

Fiechter

Annealing furnaces

Multiple zone furnaces for crystal growth

X-ray powder diffractometer (XRD)

Thermocalorimetry and thermogravimetry coupled with mass spectroscopy
Glove box (Ar-Atm., H20-free)

High pressure crystal growth system

(Photo)-Electrochemical Laboratories

Dr. P.

Bogdanoff

Photoelectrochemical set-ups

Differential electrochemical mass spectrometer
Impedance spektroscopy

Polarography

Rotating ring disc electrode set-up

FT-infrared spectroscopy

Sunlight simulator

Fuel cell test station

(Opto)electronical Characterization:

Dr. M.

Kunst

Absorption spectroscopy for electrochemical cells
Hall effect measurement set-up

Harmonic modulated microwave photoconductivity
Time resolved conductivity of microwave
Microwave scanner(in german)

Spectrophotometer
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. SMSC (Scanning Microscope for Semiconductor Characterisation) (in german)

Interface-Engineering
Prof. H. J. Lewerenz

. Scanning probe microscopy (AFM, STM)
. Combined electrochemistry / UHV surface analysis system
. Electrochemical characterization (Voltammetry, RDE, Impedance)

ﬂ back to Themes SE5
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The scientific work of the department Solare Energetic is characterized by a
number of national and international cooperation. Even though the major scientific

aims are long-term ones, the department is careful to integrate its results into as

R s e many technological applications as possible. This technological transfer is

Cooperations achieved by joint cooperation with industrial firms (partners) as well as the filing of
Industrie firms patents. Some coworkers have taken the opportunity to establish their own new
Patents

Grant firms to translate their innovative ideas into marketable products.
rants

Establishment of new firms

4| Cooperations

. FU Berlin (Development of combinatory measurement techniques)

. BAM (Single crystal structure analysis of new catalysts)

. CNRS (Nanostructural silicon)

. FHI (Selforganized structure formation)

. CSIC (Development of imaging measurement procedure)

. North Carolina State University, Raleigh, USA (Chalcopyrite und Silicon)

« Uni. Bath (Electrochemistry and silicon)

. Uni. Cape Town (Bionic structures)

. Universities of Liverpool, England; Padua, Italy; Portsmouth; Rabat,
Marokko

. Uni. Osaka, Japan (Photoeffect and structured surfaces)

. Universitat Brno, Czech Republic (Water transport in trees)

. Exchange program HMI / TU Berlin and NCSU (Development and optical
measurements on semiconductors)

. Technion, Haifa (Israel), (Efficient solar water splitting)

A| Cooperation with industrial firms

. Daimler Chrysler (Catalysts for fuel cells)

. INAP Gelsenkirchen (Stability of sensibilization solar cells)

. Appl. Films (Sputtering techniques for thin layers)

. Rhoéne-Poulenc (Characterization of TiO,, terminated for the time being)

. Salzgitter-Stahl-AG (Biocorrosion of steal, terminated for the time being)
. BIONIC-SYSTEMS management: Dr. Klppers
Alternative packaging techniques

1|G rants

. BMBF-project (Pt-free catalysts for the oxygen reduction)
. Scanning-tunneling microscopical nanostructuring of silicon
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Solarenergieforschung - Solare Energetik - Projects/ Cooperations

1| Establishment of new firms

. AMECON management: Dr. Sroka Imaging microwave techniques
. HELIOCENTRIS management: Dr. Bronold, Dr. Collel

Fuel cell systems
. SOLARC management: Dr. Lang

Solar operated small equipment

Additional information is available at the page of the
technology transfer:
Projects of the Solar Energetic
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Publications 2002

Abd EIl Halim, A.M.; Fiechter, S.; Tributsch, H.:
Control of interfacial barriers in n-type FeS, (pyrite) by

electrodepositing metals (Co, Cu) forming isostructural disulfides
Electrochimica Acta 47 (2002) 2615-2623

Aggour, M.; Storkel, U.; Murrell, C.; Campbell, S.A.; Jungblut, H.; Hoffmann, P.;
Mikalo, R.; Schmeiler D.; Lewerenz, H.J...

Electrochemical Interface Modification of CulnS2 Films

Thin Solid Films 403-404 (2002) 57-61

Altermatt, P.P.; Kiesewetter, T.; Ellmer, K.;

Tributsch, H.: Specifying targets of future research in photovoltaic
devices containing pyrite (FeS2) by numerical modelling

Solar Energy Materials and Solar Cells 71 (2002) 181-195

Aroutiounian, V. M.; Tributsch, H.:

On Principles of Composite Polymer Solar Cell Function
Proceedings of the "World Renewable Energy" Congress VII, 2002, ed. A. A. M.
Sayigh, Elsevier Science Ltd., (2002)

Bron, M.; Fiechter, S.; Hilgendorff, M.; Bogdanoff, P.:

Catalysis for oxygen reduction from heat treated carbon-
supported iron phenantrolin complexes

Journal of Applied Electrochemistry 32 (2002) 211-216

Bron, M.; Radnik, J.; Fieber-Erdmann, M.; Bogdanoff, P.; Fiechter, S.:
EXAFS, XPS and electrochemical studies on oxygen reduction
catalysts obtained by heat treatment of iron phenanthroline
complexes supported on high surface area carbon black
Journal of Electroanalytical Chemistry 535 (2002) 113-119

Citarella, G.; von Aichberger, S.; Kunst, M.:

Microwave photoconductivity techniques for the characterization
of semiconductors

Materials Science and Engineering B91-92 (2002) 124-128

Citarella, G.; Abdallah, O.; Kunst, M.:
The characterization of the silicon / silicon nitride interface
Materials Science and Engineering B91-92 (2002) 229-233

Ellmer, K.; Hinze, J.; Klaer, J.:

Copper indium disulfide solar cell absorbers prepared in a one-
step process by reactive magnetron sputtering from copper and
indium targets
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Thin Solid Films 413 (2002) 92-97

Fischer, Ch.-H.; Muffler, H.-J.; Bar, M.; Fiechter, S.; Leupolt, B.; Lux-Steiner, M.
Ch.:

lon layer gas reaction (ILGAR) - conversion, thermodynamics
considerations and related FTIR analyses

J. Crystal Growth 241 (2002) 151-158

Hilgendorff, M.; Diesner, K.; Schulenburg, H.; Bogdanoff, P.; Bron, M.; Fiechter, S.:
Preparation Strategies Towards Selective Ru- Based Oxygen
Reduction Catalysts for Direct Methanol Fuel Cells

Journal of New Materials for Electrochemical Systems 5 (2002) 71-81

Jungblut, H.; Jakubowicz, J.; Aggour, M.; Murrell, C.; Hoffmann, P.; Lewerenz, H.
J.

of Si(111): a Combined Photoelectron Spectroscopy and
Successive Nanoroughening AFM Study

Ninth Annual International Conference on Composites Engineering, July 1-6.
2002, San Diego, California, Proceedings, (2002) 347-348

Jungblut, H.; Jakubowicz, J.; Schweizer, S.; Lewerenz, H.J.:

Mecha nism of Initial Structure Formation on Highly Doped n - Si
(111)

J. Electroanal. Chem. 527 (2002) 41-46

Kunst, M.; von Aichberger, S.; Citarella, G.; Winsch, F.:

Amorphous silicon / crystalline silicon heterojunctions for solar
cells

Journal of Non-Crystalline Solids 299-302 (2002) 1198-1202

Kunst, M.; von Aichberger, S.; Citarella, G.; Winsch, F.:
Optoelectronic characterization of microcrystalline silicon film
Journal of Non-Crystalline Solids 299-302 (2002) 756-760

Kunst, M.; Abdallah, O.; Winsch, F.:
Passivation of silicon by silicon nitride films
Solar Energy Materials and Solar Cells 72 (2002) 335-341

Klppers, U.; Tributsch, H.:
Verpacktes Leben - Verpackte Technik, Bionik der Verpackung
Wiley-VCH Verlag GmbH, Weinheim (2002)

Kuppusami, O.; Diesner, K.; Sieber, I.; Ellmer, K.:

Influence of Oxygen Addition and Substrate Temperature on
Textured Growth of Al-Doped ZnO Thin Films Prepared by RF
Magnetron Sputtering

MRS-Symposium Proceedings Vol. 721 (2002) 170-176

Kuppusami, P.; Fiechter, S.; Ellmer, K.:

Pole Figure Analysis of Epitaxial Films of ZnO:2wt% Al Grown on
Sapphire Substrates by RF Magnetron Sputtering

MRS-Symposium Proceedings Vol. 721 (2002) 93-98

Lewerenz, H.J.:
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Structural and Chemical Surface Characterization: an Introduction
European School on Biocorrosion, Portsmouth, U.K. available under http://www.
corrinstitute. se/english/Web_DT/presentations/Leweren z.PDF(2002) (invited)

Lewerenz, H.J.; Aggour, M.; Murrell, C.; Kanis, M.; Hoffmann, P.; Jungblut, H.;
Schmeil3er, D.:

Interface Engineering of Photoelectrochemically Prepared Si
Surfaces

J. Non — Cryst. Solids 303 (2002) 1-5

Lewerenz, H.J.; Jungblut, H.; Aggour, M.; Goncalves, E.; Rither, E.; Kanis, M.;
Murrell, C.; Jakubowicz, J.; Cox, P.A.:

Synchrotron Radiation Photoelectron Spectroscopy and AFM
Investigation on the Electrochemical Nanoroughening of Float
Zone n-Si(111)

BESSY Annual Report 2001, (2002) 207-209

Lewerenz, H.J.; Schulte, K.:

Combined Photoelectrochemical Conditioning and Surface
Analysis of InP Photocathodes: Il Photoelectron Spectroscopy
Special Issue on Surface Modification of Semiconductors: Electrochim. Acta 47
(2002) 2639 (invited)

Licht, S.; Gosh, S.; Tributsch, H.; Fiechter, S.:
High efficiency solar energy water splitting to generate hydrogen
fuel: Probing RuS, enhancement of multiple band electrolysis

Solar Energy Materials and Solar Cells 70 (2002) 471-480

Macht, B.; Turrién, M.; Barkschat, A.; Salvador, P.; Ellmer, K.; Tributsch, H.:
Patterns of Efficiency and degradation in dye sensitization solar
cells measured with imaging techniques

Solar Energy Materials and Solar Cells 730 (2002) 163-173

Mientus, R.; Sieber, I.; Ellmer, K.:
Structure and Morphology of Reactively Sputtered Ing gSng 10,

Layers
MRS-Symposium Proceedings Vol. 721 (2002) 150-157

Schulte, K.; Lewerenz, H.J.

Combined Photoelectrochemical Conditioning and Surface
Analysis of InP Photocathodes: | The Modification Procedure
Special Issue on Surface Modification of Semiconductors: Electrochim. Acta 47
(2002) 2633 (invited)

Tributsch, H.

Coupling Biogeochemical Processes to Regenerative energy for
and Industrial Carbon Cycle

Proceedings of the International Biohydrometallurgy Symposium (IBS 2001), Ouro
Preto, Minas Gerais, Brasil, September 16-19, 2001, Eds V. S. T. Ciminelli and O.
Garcia Jr., Amsterdam, New York: Eslevier

(2001) (available only 2002!)

Tributsch, H.:
Energiespeicherung in einer nachhaltigen Architektur in Gestalten
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mit Solarzellen
Rexroth, S. (Hrsg.), C.F. Muller Verlag, Heidelberg (2002) 177-181

Turrion, M.; Macht, B.; Tributsch, H.; Salvador, P.:

Potential Distribution in Nanostructured TiO2 Sensitization Cells:
an Interference Reflectance Study

Journal of Physical Chemistry B, 105 (2001) 9732-9738

von Aichberger, S.; Wiinsch, F.; Kunst, M.:

Contactless characterization of a-Si:H films on crystalline silicon
substrates

Thin Solid Films 403-404 (2002) 449-452

von Aichberger, S.; Abdallah, O.; Wiinsch, F.; Kunst, M.:

Influence of a space charge region on charge carrier kinetics in
silicon wafers

Journal of Applied Physics 91 (2002) 9147-9150

Weber, M.; Scheer, R.; Lewerenz, H. J.; Jungblut, H.; Storkel, U
Microroughness and Composition of Cyanide- Treated CulnS2
J. Electrochem. Soc. 149 (2002) 77-88

Weil3, V.; Mientus, R.; Ellmer, K.:

Texture of Polycrystalline MoSx Thin Films Magnetron Sputtered
from a Metallic Target in Ar-H2S Atmospheres

MRS-Symposium Proceedings Vol. 721 (2002) 131-137

Winsch, F.; Citarella, G.; Kunst, M.:
Optoelectronic properties of microcrystalline silicon films
Thin Solid Films 403-404 (2002) 526-529

=
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Aichberger, S. v.; Wiinsch, F.; Kunst, M.:

Contactless characterization of a-Si:H films on crystalline silicon
Publications substrates

Thin Solid Films, 403-404 (2002) 449-452

1997-2002
Year 2002 )
Year 2001 Aichberger, S. v.; Winsch, F.; Kunst, M.:

Year 2000 Charge Carrier Transport In a-Si:H/c-Si Hete-rojunctions

Year 1999 MRS Symp.Proc. 664 (2001) A24.1
Year 1998

Year 1997 Bauknecht, A.; Siebentritt, S.; Albert, J.; Tomm, Y.; Lux-Steiner, M. Ch.:

Excitonic Photoluminescence from CuGaSe, Single Crystals and

Epitaxial Layers: Tempera-ture Dependence of the Band Gap
Energy

Proceedings of the International Conference on Ternary and Multinary
Compounds Jpn. J. Appl. Phys. Vol. 39 (2001) Suppl. 39-1, 322-325

Bron, M.; Bogdanoff, P.; Fiechter, S.; Hilgendorff, M.; Radnik, J.; Dorbandt, |.;
Schulenburg, H.; Tributsch, H.:

Carbon supported catalysts for oxygen reduc-tion in acidic media
prepared by thermolysis of Ruz(CO)q5.

Journal of Electroanalytical Chemistry, 517 (2001) 85-94

Ellmer, K.:

Resistivity of Polycrystalline Zinc Oxide Films: Current Status and
Physical Limit

J. Phys. D: Appl. Phys., 34 (2001) 3097

Ellmer, K.; Mientus, R. ; Weil3, V. ; Rossner, H.:

Set Up for in situ X-Ray Diffraction Studies of Thin Film Growth by
Magnetron

Nucl. Instr. Meth. Phys. Res. A, 467-468 (2001) 1041-1044

Ellmer, K.; Mientus, R.; Rossner, H.:>br> In situ-lnvestigation by Energy
Dispersive X-Ray Diffraction (EDXRD) of the Growth of Magnetron
Sputtered ITO Films

Surf. Coat. Techn., 142-144 (2001) 1094-1099

Ernst, K.; Engelhardt, R.; Ellmer, K.; Kelch, C.; Muf-fler, H.-J.; Lux-Steiner, M. Ch.;
Kdnenkamp, R.:

Contacts to a Solar Cell with Extremely Thin CdTe Absorber

Thin Solid Films, 387 (2001) 26-28

Fiechter, S.; Tomm, Y.; Diesner, K.; Weiss, T.:
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Homogeneity Ranges, Defect Phases and Defect Formation
Energies in Al B Il C VI, Chalcopy-rites (A= Cu; B= Ga,lIn; C=S,Se)
Proceedings of the International Conference on Ternary and Multinary
Compounds Jpn. J. Appl. Phys. Vol. 39 (2001) Suppl. 39-1, 123-126

Garcia Villora, E.; Fiechter, S.; Klenk, R.; Lux-Steiner, M. Ch.:

Phase formation and growth mechanism of ter-nary and
quaternary Cu(ln,Ga)S 5, chalcopyrite layers

Proceedings of the International Conference on Ternary and Multinary
Compounds, Jpn. J. Appl. Phys. Vol. 39 (2001) Suppl. 39-1, 171-172

Jungblut, H.; Wille, D.; Lewerenz, H.J.:

Nano-oxidation of H-terminated p-Si(100): Influ-ence of the
humidity and surface properties of oxide islands

Appl. Phys. Lett. 78 (2001) 168

Kunst, M.; Aichberger, S. v.; Thom, W.; Winsch, F.:

The Determination of Optoelectronic Properties of
Microcrystalline And Amorphous Silicon Films.
MRS Symp.Proc. 664 (2001) A23.2

Mientus, R.; Ellmer, K.:

Reactive Magnetron Sputtering of Tin Doped Indium Oxide (ITO):
Influence of Argon Pres-sure and Plasma Excitation Mode

Surf. Coat. Techn., 142-144 (2001) 748-754

Mientus, R.; Weil3, V.; Ellmer, K.:

In situ-Strain Analysis by EDXRD during Growth of Indium-Tin
Oxide Films by Magnetron Sput-tering

HASYLAB-Jahresbericht 2001, Hamburg

Rojas-Chapana , J.; Tributsch, H.:

Biochemistry of Sulfur Extraction in Bio-corrosion of Pyrite by
Thiobacillus ferro-oxidans

Biohydrometallurgy and the Environment toward the Mining of the 21st Century,
Proceedings of In-ternational Biohydrometallurgy Symposium IBS-99, Madrid,
June 1999; Editors: R. Amils and A. Ballester; Elsevier, Hydrometallurgy 59 (2001)
177-185

Rupp, E.; Nowak, F.; Fiechter, S.; Reck, G.; Eyert, V.; Alonso-Vante, N.; Tributsch,
H.:
A New Cubane-Type Ru 4 (CO)415 (1 3 -Se) 4 Tet-ramer Tailored for

Water Photooxidation Ca-talysis
Eur. J. Inorg. Chem. (2001) 2489-2495

Sperling, J.; Abdul-Redah, T.; Streffer, R. M. F.; Chatzidimitriou-Dreismann, C. A.;
Tributsch, H.:

Electrolytic water splitting: Indications for the existence of
protonic quantum interferences

Phys. Chem. Chem. Phys 3 (3) (2001) 301-305

Storkel, U.; Aggour, M.; Murrell, C.P.; Lewerenz, H.J.:
Electrochemical treatment of CulnS,

Thin Solid Films 387 (2001) 182
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Tomm, Y.; Ko, J.M.; Yoshikawa, A.; Sugawara, T.; Fukuda, T.:

Crystal Growth and Characterization in the Sys-tem (Ga 1. In 4 ) »
O3

Proceedings of the International Conference on Ternary and Multinary
Compounds Jpn. J. Appl. Phys. Vol. 39 (2001) Suppl. 39-1, 48-49

Tributsch, H.; Bron, M.; Hilgendorff, M.; Schulren-burg, H.; Dorbandt, I.; Eyert, V.;
Bogdanoff, P.; Fiechter, S.:

Methanol-resistant cathodic oxygen reduction catalysts for
methanol fuel cells

J. Applied Electrochem. 31 (2001) 739-748

Tributsch, H.; Hinemorder, M.:

Patterns of periodic infrared light emission from the human body:
A new diagnostic tool

Medical Physics 28/11 (2001) 2352-2357

Tributsch, H.:

Regenerative Energienutzung: Solarenergie

Zeitschrift: Unterricht, Arbeit und Technik, "Bionik -Von der Natur lernen”, Friedrich
in Vel-ber/ Hannover und Klett, Heft 10 (2001) 62-64

Tributsch, H.:

Function and Analytical Formula for Nanocrys-talline Dye
Sensitization Solar Cell

Appl. Phys. A 73 (2001) 305-316

Tributsch, H.:

Direct versus indirect Bioleaching

Biohydrometallurgy and the Environment toward the Mining of the 21st Century
Proceedings of International Biohydrometallurgy Symposium IBS-99, Madrid, June
1999; Editors: R. Amils and A. Ballester; Elsevier, Hydrometallurgy 59 (2001) 177-
185

Turrion, M.; Macht, B.; Tributsch, H.; Salvador, P.:
Potential Distribution and Photovoltage Origin in Nanostructured
TiO, Sensitization Solar Cells: An Interference Reflection Study

J. Phys. Chem. B. 105, (2001) 9732-9738

Winsch, F.; Citarella, G.; Kunst M.:
Optoelectronic properties of microcrystalline silicon films
Thin Solid Films, 403-404 (2002) 526-529
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Aggour, M.; Lewerenz, H.J.; Klaer, J.; Storkel, U.:

Electrochemical Processing of Surface Layers on CulnS, Thin Film Solar Cell
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Electrochem. Solid-State Lett., 3 (2000) 399-402
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Year 2000 On the Origin of Selectivity of Oxygen Reduction of Ruthenium Containing
Year 1999 Electrocatalysts in Methanol Containing Electrolyte
bEam J. Catalysis, 190 (2000) 240-246
Year 1997

Aroutiounian, V. M.; Ghoolinian, M. Zh.; Tributsch, H.:
Fractal model of a porous semiconductor
Appl. Surface Science, 162-163 (2000) 122-132

Aroutiounian, V. M.; Ghoolinian, M. Zh.; Tributsch, H.:
Fractal model of a porous semiconductor
Appl. Surface Science, 162-163 (2000) 122-132

Beck, M.E.; Weiss, T.; Fischer, D.; Fiechter, S.; Jager-Waldau, A.; Lux-Steiner, M.
Ch.:
Structural analysis of Cu,;_,Ag,GaSe, bulk materials and thin fims

Thin Solid Films, 361-362 (2000) 130-134.

Bisquert, J; Garcia-Belmonte, G.; Fabregat-Santiago, F.; Ferriols, N.S.; Bogdanoff,
P.; Pereira, E.C.:

Doubling Exponent Models for the Analysis of Porous Film Electrodes by
Impedance

J. Phys.Chem. B, 104 (2000) 2287

Danzenbacher, S.; Molodtsov, S.L.; Koepernik, K.; Tomm, Y.; Laubschat, C.:
Electronic structure of TiSe, and TiSe, intercalated with Eu

Molecular crystals and liquid crystals, 341 (2000) 45-50

Grzanna, J.; Jungblut, H.; Lewerenz, H.J.:

A model for electrochemical oscillations at the Si | electrolyte contact
Part I. Theoretical development

J. Electroanal. Chem., 486 (2000) 181-189

Grzanna, J.; Jungblut, H.; Lewerenz, H.J.:

A model for electrochemical oscillations at the Si | electrolyte contact
Part Il. Simulations and experimental results

J. Electroanal. Chem., 486 (2000) 190-203
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Gunst, S.; Klein, A.; Jaegermann, W.; Tomm, Y.; Crawack, H.J.; Jungblut, H.:
Intercalation and deintercalation of transition metal dichalcogenides:
nanostructuring of intercalated phases by scanning probe microscopy

lonics, 6 (2000) 180-186

Gunst, S.; Klein, A.; Jaegermann, W.; Tomm, Y.; Crawack, H.J.; Jungblut, H.:
Intercalation and deintercalation of transition metal dichalcogenides:
nanostructuring of intercalated phases by scanning probe microscopy

lonics, 6 (2000) 180-186

Herm D.;Von Aichberger S; Kunst M.:
The influence of doping on charge carrier transport in a-Si:H.
Solar Energy Materials & Solar cells, 66 (2001) 195-201.

Hinze, J.; Ellmer, K.:

In situ Measurement of Mechanical Stress in Thin Polycrystalline Zinc Oxide Films
Prepared by Magnetron Sputtering

J. Appl. Phys., 88 (2000) 2443-2450

Hoffmann, P.; Mikalo, R.P.; Batchelor, D.; Beuckert, G.; Schmeil3er, D.; Kittler, M.;
Ourmazd, A.; Lewerenz, H.J.:

Solare Energieumwandlung in diinnen Schichten

Forum der Forschung, Wissenschaftsmagazin der BTU Cottbus, 5 (2000) 16

Hunger, R.; Su, D.; Krost, A.; Ellmer, D.; Lewerenz, H.J.; Scheer, R.:
Structure of extended defects in epitaxial CulnS,/Si(111)

Thin Solid Films, 361-362 (2000) 437-442

Jungblut, H; Lewerenz, H.J.:

Photo-induced ultrathin electropolishing layers on silicon: formation, composition
and structural properties

Appl. Surf. Sci., 168 (2000) 194-197

Lewerenz, H.J.; Jungblut, H.; Rauscher, S.:

Surface analysis of the electropolishing layer on Si(111) in ammonium fluoride
solution

Electrochimica acta, 45 (2000) 4615-4627

Licht, S.; Wang, B.; Mukerji, S.; Soga, T.; Umeno, M.; Tributsch, H.:
Efficient Solar Water Splitting, Exemplified by RuO,-Catalyzed AlGaAs/Si

Photoelectrolysis
J. Phys. Chem. B, 104 (2000) 8920-8924

Léher, T.; Tomm, Y.; Pettenkofer, C.; Klein, A.; Jaegermann, W.:

Structural dipols at interfaces between polar II-VI semiconductors CdS and CdTe
and non-polar layered transition metal dichalcogenide semiconductors MoTe, and
WSE2

Semicond. Sci. Technol. 15 (2000) 514-522

Neitzert H.C.;Fang R.; Kunst M; Layadi N.:
CHy/H,, reactive ion etching induced damage of InP

J.Vac.Sci.Technol.B, 18 (2000) 2803-2807
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Nespurek S.; Herden V.; Kunst M.; Schnabel W.:
Microwave photoconductivity and polaron formation in poly[methyl(phenyl)silylene]
Synthetic Metals 109 (2000) 309-313

Rojas-Chapana, J. A.; Tributsch, H.:
Bio-Leaching of Pyrite accelerated by Cysteine
Process Biochemistry 35 (2000) 815-824

Rojas-Chapana, J. A.; Tributsch, H.:
Bio-Leaching of Pyrite accelerated by Cysteine
Process Biochemistry 35 (2000) 815-824

Rudolpf, R.; Tomm, Y.; Pettenkofer, C.; Klein, A.; Jaegermann, W.:

Van der Waals Xenotaxy: oriented growth of hexagonal GaSe (0001) on
rectangular GaAs (110)

Appl. Phys. Lett. 76 (9) (2000) 1101-1103

Sanders, A.; Hahneise,r O.; von Aichberger, S; Kunst, M.:
The influence of the surface on charge carrier transport in GaAs.
Solar Energy Materials & Solar cells, 65 (2001) 119-124.

Schulenburg, H.; Tributsch, H.:

Electropassivation of Silicon and Bulk Lifetime Determination with Dry Polymer
Contact

J. Physics D: Applied Physics 33 (2000) 851-858

Sperling, J.; Abdul-Redah, T.; Streffer, R.M.F.; Chatzidimitriou-Dreismann, C.A.;
Tributsch, H.:

Electrolytic water splitting: Indications for the existence of protonic quantum
interferences

Phys. Chem. Chem. Phys. 2 (2000)

Storkel, U.; Aggour, M.; H.J. Lewerenz:
Surface Chemistry and Electrochemistry of CulnS, Thin Film Electrodes

Recent Research Developments in Electro Analytical Chemistry, Transworld
Research Network, India (2000)

Storkel, U.; Aggour, M.; Lewerenz, H.J.:
Surface Chemistry and Electrochemistry of CulnS, Thin FilmElectrodes

Recent Res. Devel. Electroanal. Chem. 2 (2000) 47-62

Tomm, Y.; Reiche, P.; Klimm, D.; Fukuda, T.:
Czochralski grown Ga,O4 crystals
Journal of Crystal Growth 220 (2000) 510-514

Tributsch, H.:

Hydrogen and Chemicals from Solar Energy: The Quest for High-Efficiency
Strategies.

Proceedings des 13th World Hydrogen Energy Conference "H2000" in Belijing
China (June 11-15, 2000), eds. Z. Q. Mao and T. N. Veziroglum, Hydrogen Energy
Progress XlllI, | (2000) 69-74

Tributsch, H.:
Light Driven Proton Pumps
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International Journal of lonics, the science and technology of ionic motion (eds. W.
F. Chu, W. Weppner) lonics, 6, nos. 3&4, (2000) 161-171

Tributsch, H.:

Light Driven Proton Pumps

International Journal of lonics, the science and technology of ionic motion (eds. W.
F. Chu, W. Weppner) lonics, 6, nos. 3&4, (2000) 161-171

Tributsch, H.; Bron, M.; Hilgendorff, M.; Schulenburg, H.; Dorbandt, I.; Eyert, V.;
Bogdanoff, P.; Fiechter.:

Methanolresistent cathodic oxygen reduction catalysis for methanol fuel cell

J Appl. Electrochem., (2000)

Tributsch, H.; Rojas-Chapana, J. A.:

Metal Sulfide Semiconductor Electrochemical Mechanisms Induced by Bacterial
Activity

Electrochimica Acta, 45 (2000) 4705-4716

Tributsch, H.; Rojas-Chapana, J. A.:

Metal Sulfide Semiconductor Electrochemical Mechanisms Induced by Bacterial
Activity

Electrochimica Acta, 45 (2000) 4705-4716

Tsirlina, T.; Lyakhovitskaya, V.; Fiechte,; S.; Tenne, R.:

Study on preparation, growth mechanism and optoelectronic properties of highly
oriented WSe?2 thin films

J. Mater. Res., 15 (2000) 2636-2646

Ulrich, B.; Tomm, J.W.; Duschkina, N.; Tomm, Y.; Sakai, H.; Segawa, Y.:
Photoelectric dichroism of oriented thin film CdS fabricated by pulsed-laser
deposition

Solid State Comm., 116 (2000) 33-35

von Aichberger, S; Feist, H.; Loffler, J; Kunst. M.:

In situ monitoring of the deposition of a-Si:H/c-Si heterojunctions by transient
photoconductivity measurements.

Solar Energy Materials & Solar Cells, 65 (2001) 417-422

von Aichberger, S; Schieck, R; Kunst, M.:

Study and characterization of heterojunctions for photovoltaic applications by
contactless methods

Solar Energy Materials & Solar cells, 65 (2001) 111-117.
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Aichberger v., S., Hahneiser O., Loffler J. Feist H,.Kunst , M.; Excess Charge
Carrier Kinetics in Amorphous Silicon/crystalline Silicon Heterjunctions Mat.Res.
Soc.Symp.Proc. Vol.507 (1998) p.163-168

Chaparro, A. M.; Ellmer, K.; Tributsch, H.: Comparative study of charge carrier
reactivity in single crystalline and polycrystalline ZnO electrodes via photoinduced
microwave electrochemical technique Electrochimica Acta 44 (1999) pp. 1655-
1665

Chaparro, A. M.; Ellmer, K.; Tributsch, H.: Comparative study of charge carrier
reactivity in single crystalline and polycrystalline ZnO electrodes via photoinduced
microwave electrochemical technique Electrochimica Acta 44 (1999) pp. 1655-
1665

Ellmer, K.: lon Assisted Reactive Magnetron Sputtering as a Deposition Method
for High Quality Thin Films of Compound Semiconductors in eds. J.H. Werner, H.
P. Strunk, H.W. Schock, "Polycrystalline Semiconductors V - Bulk Materials, Thin
Films, and Devices", Scitech Publ., Uettikon am See, Switzerland, (1999), pp. 261-
268.

Ellmer, K.; Mientus, R.: Calorimetric Measurements with a Heat Flux Transducer
of the Total Power Influx onto a Substrate During Magnetron Sputtering Surf.
Coat. Techn., 116-119 (1999), pp.1102-1106.

Ellmer, K.; Mientus, R.; Rossner,H.: In situ Energy Dispersive XRD Analysis of
Magnetron Sputtered Transparent Conduc-tive Oxide Films HASYLAB-
Jahresbericht 1999.

Ellmer, K.; Salzmann,C.; Bruns,J.; Klaer, J.: Formation of Polycrystalline CulnS,-
Films by Plasma Sulphurization of Cu-In Bilayers in a Magnetron Discharge in an
Ar/H,S-Atmosphere in eds.J.H. Werner, H.P. Strunk, H.W. Schock,

"Polycrystalline Semiconductors V - Bulk Materials, Thin Films, and Devices",
Scitech Publ., Uettikon am See, Switzerland, (1999), pp. 261-268.

Feist H,.v.Aichberger,Kunst , M.: The intuitive Thermalization Model Compared to
Explicit Multiple Trapping Calculations Mat.Res.Soc.Symp.Proc.Vol. 507 (1998)
p.775-780

Hahneiser O., Kunst : M Theoretical and Experimental Study of Charge Carrier
Kinetics in Crystalline Silicon J.Appl.Phys. 85 (1999) p.7741-7754

Kiesewetter, T.; Tomm, Y.; Turrion-Nieves, M.; Tributsch H.: Composite Materials
for Photovoltaics: A Realistic Aim? Solar Energy Materials and Solar Cells 59
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(1999) pp. 309-323

Mientus, R.; Ellmer, K.: Reactive DC Magnetron Sputtering of Elemental Targets
in Ar/N, Mixture: Relation between the Discharge Characteristics and the Heat of

Formation of the Corresponding Nitrides Surf. Coat. Techn., 116-119 (1999),
pp.1093-1101.

Parmon, V.N.; Tributsch, H.; Bridgwater, A.; Hall, D.: Chemistry for the Energy
Future A 'Chemistry for the 21st Century' monograph, International Union of Pure
and Applied Chemistry (IUPAC) Blackwell Science, Oxford, (1999)

Sperling, J.; Tributsch, H.; Streffer, R.M.F.; Abdul-Redah, T.; Chatzidimitiou-
Dreismann, C.A.: Anomalous H/D isotopic effect in the kinetics of polarographic
hydrogen evolution J. Electroanal. Chem. 477 (1999) pp. 62-70

Sperling, J.; Tributsch, H.; Streffer, R.M.F.; Abdul-Redah, T.; Chatzidimitiou-
Dreismann, C.A.: Anomalous H/D isotopic effect in the kinetics of polarographic
hydrogen evolution J. Electroanal. Chem. 477 (1999) pp. 62-70

Tributsch, H.: Microwave (Photo)Electrochemistry Modern Aspects of
Electrochemistry No. 33; eds.: Ralph E. White, J. O'M. Bockris, B. E. Conway,
Kluwer Academic/Plenum Publishers (1999) pp. 435-522

Tributsch, H.: Microwave (Photo)Electrochemistry Modern Aspects of
Electrochemistry No. 33; eds.: Ralph E. White, J. O'M. Bockris, B. E. Conway,
Kluwer Academic/Plenum Publishers (1999) pp. 435-522
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Bogdanoff, P., Friebe, P. , Alonso-Vante, N. : A New Inlet System for Differential
Electrochemical Mass Spectroscopy Applied to the Photocorrosion of p-InP(111)
Single Crystals J. Electrochem. Soc., 145 (1998) pp. 576-582

Cebulla, R.; Wendt, R.; Ellmer, K.: Aluminium-Doped Zinc Oxide Films Deposited
by Simultaneous RF- and DC-Excitation of a Magnetron Plasma: Relationships
between Plasma Parameters and Structural and Electrical Properties of the Films
J. Appl. Phys. 83 (1998), pp. 1087-1095

Chaparro, A. M.; Colbeau-Justin, C.; Kunst, M.; Tributsch, H.: Potential dependent
Transient Microwave Photocon-ductiv-ity in the ZnO/Electrolyte Interface
Semicond. Sci. Technol., 13, (1998), pp. 1472-1476

Chaparro, A.M.; Colbeau-Justin, C.;Kunst, M.; Tributsch, H.; Potential dependent
transient microwave photoconductivity at the ZnO/electrolyte interface Semicond.
Sci. Techn. 13 (1998), pp. 1472-1476

Ellmer, K.; Cebulla, R.; Wendt, R.: Characterization of a Magnetron Sputtering
Discharge with Simultaneous RF-and DC-Excitation of the Plasma for the
Deposition of Transparent and Conducting ZnO:Al-Films Surf. Coat. Techn. 98
(1998), pp. 1251-1256

Ellmer, K.; Cebulla, R.; Wendt, R.: Transparent and Conducting ZnO(:Al)-Films
Deposited by Simultaneous RF- and DC-Excitation of a Magnetron Thin Solid Films
317 (1998), pp. 413-416

Elmiger, J. R.; Kunst , M.: Modulated photoconductivity measurements at different
injection levels at the silicon-silicon nitride interface for MIS solar cells Proc.14th
European Photovoltaic Solar Energy Conference, Barcelona, Spain (1997),
pp.1502-1504

Elmiger, J.R.; Kunst , M.: Determination of the spatial distribution of the fixed
charges in silicon nitride films for MIS solar cells Proc.14th European Photovoltaic
Solar Energy Conference, Barcelona, Spain (1997), pp.1499-1501

Ennaoui, A.; Diesner, K.; Fiechter, S.; Moser, H.J.; Lévy, F.: Structural analysis of
2H-WS?2 thin films by X-ray and TEM investigation. Thin Solid Films , 311 (1998),
146-150.

Eyert, V.; Hock, K.-H.; Fiechter, S.; Tributsch, H.: Electronic structure of FeS2: The
crucial role of electron-lattice interaction Physical Review B, 57, (1998), pp. 6350-
6359
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Fiechter, S.; Diesner, K.; Tomm, Y.: Phase behaviour and homogeneity ranges of
chalcopyrite-type compound semiconduc-tors. Inst. Phys. Conf. Ser. No. 152:
Section A: Crystal Growth and Characterization, (1998), pp.27-30.

Jager-Waldau, A.; Meyer, N.; Weiss, T.; Fiechter, S.; Lux-Steiner, M.; Tempelhoff,
K. and Richter, W.: A New Approach to Grow Polycrystalline CuGaSe, Thin Films:

Chemical Vapor Deposition with 12 as Transport Agent Jpn. J. Appl. Phys. 37
(1998), pp1617-1621.

Klaer, J., Bruns, J., Henninger, R., Siemer, K., Klenk, R., Ellmer, K., Braunig, D.:
Efficient CulnS, Thin Film Solar Cells Prepared by a Sequential Process

Semicond. Sci. Techn. 13 (1998), pp. 1456-1458

Lokhande, C.D.; Ennaoui, A.; Patil, P.S.; Giersig, M.; Muller, M.; Diesner, K.;
Tributsch, H.: ZnSe Thin Films by Chemical Bath Deposition Method Solar Energy
Materials and Solar Cells, 55, (1998), pp. 379-393

Lokhande, C.D.; Ennaoui, E.A.; Patil, P.S.; Giersig, M.; Mller, M.; Diesner, K.;
Tributsch, H.: Process and Characterization of Chemical Bath Deposited
Manganese Sulphide (MnS) Thin Films Thin Solid Films, 330, (1998), pp. 70-75

Lokhande, C.D.; Patil, P.S.; Ennaoui, A.; Tributsch H.: Chemical Bath ZnSe Thin
Films: Depostion and Characterization Appl. Surf. Sci., 123/124, (1998), pp. 294-
297

Mientus, R.; Ellmer, K.: Structural, Electrical and Optical Properties of SnO,:F-

Layers Deposited by DC-Reactive Magnetron-Sputtering from a Metallic Target in
Ar/O,/CF4-Mixtures Surf. Coat. Techn. 98 (1998), pp. 1267-1272

Rappich, J.; Mueller, M.; Schneider, F.; Tributsch, H.: Thermographic Sampling
Technique Applied to Microelectronics and Photovoltaic Devices Solar Energy
Materials and Solar Cells, 53, (1998), pp. 205-215

Roca i Cabarrocas, P.; Layadi, N.; Kunst, M.; Clerc, C.; Bernas, H.: Optical and
transport properties of amorphous and microcrystalline silicon films prepared by
excimer laser assisted rf glow-discharge deposition J. Vac. Sci. Technol., A16
(1998), 436-443.

Rojas-Chapana, J.A.; Bartels, C.C.; Tributsch, H.; Pohlmann, L.: Cooperative
Leaching and Chemotaxis of Thiobacilli Studied with Spherical Sulfur/Sulfide
Substrates Process Biochemistry, 33, No. 3, (1998), pp. 239-248

Rossner, H., Mientus, R., Ellmer, K.: In situ-Energy Dispersive XRD-Analysis
during Magnetron Sputtering of ZnO HASYLAB Hamburg, 1998, pp. 507

Salvador, P.; Alonso-Vante, N.; Tributsch, H.: Photoelectrocatalytic Study of Water
Oxidation at n-RuS, Electrodes J. Electrochem. Soc., 145 (1998), pp. 216-225

Thomas, B.; Cibik, T.; Hopfner, C.; Diesner, K.;. Ehlers, G.; Fiechter, S.; Ellmer, K.:
Formation of Secondary Iron-Sulfur Phases during the Growth of Polycrystalline
Iron Pyrite (FeS,) Thin Films by MOCVD J. Mat. Sci.: Mat. Electronics, 9 (1998),
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Tomm, Y.; Fiechter, S.; Diesner, K.; Tributsch, H.: Phase formation in the system
Pt-Sn-(S,Se)2 and crystal growth by chemical vapor trans-port Inst. Phys. Conf.
Ser. No. 152: Section A: Crystal Growth and Characterization, (1998), pp. 167-170

Tomm, Y.; Fiechter, S.; Fischer, Ch.-H.: Homogeneity range and crystal growth of
CuGasSe2. Inst. Phys. Conf. Ser. No. 152: Section A: Crystal Growth and
Characterization, (1998), pp.181-184.

Tributsch, H.: Bionische Vorbilder fir solare Energietechnik Hrsg.: Arnim von
Gleich; Bionik, Okologische Technik nach dem Vorbild der Natur? B. G. Teuber
GmbH Stuttgart (1998), pp. 219-236

Tributsch, H.; Pohlmann, L.: Electron Transfer: Classical Approaches and New
Frontiers Science, 279, (1998), pp. 1891-1895

Tributsch, H.; Rojas-Chapana, J.A.; Béartels, C.C.; Ennaoui, A.; Hofmann, W.: The
Role of Transient Iron Sulfide Films in Microbial Corrosion of Steel J. Science and
Engineering "Corrosion", 54 (1998), pp. 216-227
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Alonso-Vante, N.; Borthen, P.; Fieber-Erdmann, M.: A Contribution Towards the
Understanding of the Catalytic Centre on Novel Clustering Materials 2nd
International Symposium "New Materials for Fuel Cell and Modern Battery
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