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Legend to Cover Figures:

top left: Nano-towers produced by fast-ion irradiation in a thin NiO-layer deposited on a SiO, substrate.
The towers have diameters of approx. 200nm and heights of 1 um. For details see p. 43.
top right: The three major steps to a poly-Si thin-film solar cell on glass

(substrate — seed layer — epitaxy and cell processing)
bottom left: Surface morphology of laser crystallized poly-SiGe
bottom right: Low-temperature structure of NH,CuCls.
The interesting magnetic properties of this compound were investigated at HMI in 2004.
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I oreword

With the Annual Report
2004 of the Hahn-Meitner-
Institut, we again can pre-
sent only a selection of
highlights out of a large
number of results. Still, we
hope to help the interested
reader to get an idea of the breadth and high
quality of the Institute’s research. Intentionally,
we present results achieved by both the scien-
tists employed at the Hahn-Meitner-Institut and
the users of our facilities. It is the intimate inter-
play of in-house and collaborative research,
which is the backbone of the top-science pro-
duced in the Hahn-Meitner-Institut.

Photo: Sebastian Frenkel

For HMI and the entire Helmholtz Association,
2004 marked the completion of the new — pro-
gramme-oriented - funding system. With
Structure of Matter and Key Technologies the
programmatic strategies of the remaining two
out of six Helmholtz research fields were peer-
reviewed. From 2005 on, the entire Helmholtz
Association is funded according to the new
scheme.

For Hahn-Meitner-Institut, the large-scale facili-
ties and the major part of its division Structural
Research were evaluated and the proposed
programme for the period 2005-2009 got very
good marks. This includes a strong support for
our project N25T, to build a high-T,-supercon-
ductivity based magnet to provide a 25 Tesla
sample environment for neutron scattering
experiments.

Our delight was, however, seriously damped by
the recommendation, due to lacking resources
and despite its scientific success, to close the
lon Beam Laboratory ISL before 2008, and to
concentrate the resources on the structural
research with neutrons and synchrotron radia-
tion. Meanwhile, the deciding bodies of
Helmholtz and Hahn-Meitner-Institut confirmed
the shut down of ISL by the end of 2006, and
we started the difficult process to realize this
decision for the benefit of the future potential of
the institute.
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We are happy that with Dr. Schock and Prof.
Tennant we could welcome two new distin-
guished colleagues now heading the depart-
ments SE3 (Technology) and SF2 (Magnetism),
respectively. The search for the new heads of
departments SE1 and SF4 is well on the way.

On the other hand, we have to announce that
Prof. Frey, head of the department SF5 (Theo-
retical Physics) left Hahn-Meitner-Institut to join
the LMU Munich. We will do our best to assure
a continuation of the activities he started at the
Hahn-Meitner-Institut over the last years.

We hope that with this Annual Report 2004
we can communicate that thanks to the very
high motivation of all the staff at Hahn-Meit-
ner-Institut and the guests and collaborators
from outside 2004 was a scientifically very
successful year for HMI, too. This motivation
is most gratefully appreciated.

Thanks go also to the funding authorities, the
Federal Government, in particular the Federal
Ministry of Education and Research (BMBF),
the Senate of Berlin and all the third party
funding agencies for their continuing support.
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By no means diminishing the difficulties due
to the shut down of ISL, we are confident that
the scientific achievements together with our
programmatic strategy and the competence
of our staff are an excellent basis for the
future of the Hahn-Meitner-Institut and its
standing in the community.

Michael Steiner
Scientific Director




I H M| in brief

The Hahn-Meitner-Institut (HMI) in Berlin is one
of Germany’s leading centres for research on
solar energy conversion, condensed matter and
materials science. It has approximately 800 em-
ployees, including almost 300 scientists — most
of them physicists and chemists. Most of the
institute’s annual budget of roughly 70 Million €
is provided by the German Federal Govern-
ment and the City of Berlin in a ratio of 9 to 1.

The Hahn-Meitner-Institut is member of the
Helmholtz Association of National Research
Centres, an organisation representing fifteen of
Germany’s largest scientific institutions. The
common mission of the Helmholtz centres is to
develop, set-up and operate large-scale facili-
ties, to solve complex — often multidisciplinary —
scientific and technological problems in long-
term proactive research programmes and to
develop high technologies for the future. The
Helmholtz Association concentrates its work in
six research fields: Energy, Earth and Environ-
ment, Health, Structure of Matter, Transport and
Space and Key Technologies. For each of these
fields, scientists develop several research pro-
grammes for 5-year periods. These programmes
are then evaluated by a group of international
experts. This evaluation forms the basis for the
programme-oriented funding, which distributes
the financial resources to the scientific program-
mes of the Helmholtz research fields rather than
to the institutes.

HELMHOLTZ

m GEMEINSCHAFT

Scientific work at the Hahn-Meitner-Institut is
organised in two divisions reflecting the two
main fields of activity: Solar Energy Research
and Structural Research. The Solar Energy
Research is part of the programme Renewable
Energies within the research field Energy. Most
of the activities of the Structural Research
Division are part of the programme Large-Scale
Facilities for Research with Photons, Neutrons
and lons in the research field Structure of
Matter. The eye tumour therapy and the re-
search on trace elements are conducted in the
Helmholtz programmes Cancer and Environ-
mental Health within the research field Health.

Solar energy research at the Hahn-Meitner-
Institut is the largest effort in the field of sus-
tainable energy within the Helmholtz Associa-
tion and comprises approximately 25% of
HMI’s research and development efforts. As an
interdisciplinary activity between solid state
physics, material chemistry, optics and interfa-
cial chemistry, it aims at creating scientific and
technological preconditions for significantly
increasing the contribution of sustainable ener-
gy to our energy supply over the next decades.
This activity is taking advantage of an already
well balanced research infrastructure and in-
creasingly uses the unique measurement
opportunities provided by the large scale facili-
ties operated at the Hahn-Meitner-Institut.

At the centre of the solar energy research at
HMI are materials and concepts for thin-film
solar cells — activities covering the entire spec-
trum from basic research to the design of actu-
al devices. The focus is on the currently most
promising technologies, namely thin-film poly-
crystalline silicon and compound semiconduc-
tors of the I-llI-VI, and IlI-V type. Research pro-
jects aim at the development of efficient photo-
voltaic solar cells which allow substantial
reductions in the costs of solar power genera-
tion. The strategy is to develop existing thin-film
technologies to a state of maturity and, in
parallel, to explore new materials and concepts
for solar cells of the future, e. g. nano-composi-
te crystalline materials.
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At the national level, the solar energy research
programmes of the Hahn-Meitner-Institut, other
Helmholtz centres, universities and other insti-
tutions are coordinated within the Solar Energy
Research Association (ForschungsVerbund
Sonnenenergie — FVS). In addition, the FVS
represents the institutions jointly in the scienti-
fic, industrial and political communities and
acts as a platform for numerous networking
activities.

Structural research at the Hahn-Meitner-
Institut is focused on experimental investiga-
tions of structures and materials using neutrons
and fast ions as probes. These two probes are
provided by two in-house large-scale facilities
sited on the institute’s grounds in Berlin-
Wannsee: The 10MW research reactor BER |l
with the Berlin Neutron Scattering Center
BENSC and the accelerator complex of the lon
Beam Laboratory ISL. In addition to that, the
Hahn-Meitner-Institut makes use of a third
complementary probe — synchrotron radiation —
by operating instruments at the 3“ generation
electron storage ring BESSY, an independent
research institution in Berlin-Adlershof.
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®
All facilities are pri- m :
marily operated for a
national and interna-
tional user community. About 70 % of the beam
time at the instruments is used by scientists
from other research institutes, universities and
industry from Germany and from abroad. It is
HMI’s policy to provide these users with full
scale technical and scientific support, this way
enabling them to make best possible use of the
facilities. An outstanding highlight among the
HMI activities are neutron scattering studies of
samples in extreme sample environments such
as very high magnetic fields and extremely low
temperatures made possible by the institute’s
unique expertise on sample environment
equipment.

At ISL, roughly a quarter of the beam time is
used for the therapy of tumours in the human
eye using 70MeV protons. The costs of the
therapy are covered by the national health insu-
rance companies.

Fields in the focus of in-house structural re-
search are magnetic phenomena, properties
and design of engineering components and
materials, soft matter and biological systems as
well as theoretical physics.
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