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Preface of the director

The Fraunhofer INT looks back at another
eventful and successful year 2008. The pleasant
development of recent years in contract research
was continued, as was the Institute’s adjustment
process to the general Fraunhofer model. 
In 2008, the number of employees financed by
contract research rose by three, and new frame-
work conditions becoming valid in 2009 promise
further growth here. We expect a more continu-
ous development in contract research in the years
to come.

The first phase of the internal strategic alignment
process of the Institute initiated in 2007 was
concluded and documented in mid-2008 with a
comprehensive strategic plan. It is the basis for
the strategy for the coming years.

As to external developments, the fundamentally
changing political and public perception of internal
and external security continues. The redefinition
of the role of national and international govern-
mental and quasi-governmental institutions 
dealing with security and defense is by far not
finished. It becomes evident that virtually all 
organizations with a strong need for long-term
strategic alignment have a high demand for 
professional assessment and advice on long-term
technological developments and their impacts 
on precautionary planning.

The Fraunhofer INT has intensified its support 
of civil preventive institutions (e.g. the Protection
Commission of the German Federal Ministry of
the Interior BMI, the German Federal Authority
for Radiation Protection BfS, the German Federal
Office of Civil Protection and Disaster Assistance
BBK and the German Federal Criminal Police Office
BKA). The Institute also enhanced its international
cooperation on the integration of long-term 
technological developments into national defense
planning (NATO, European Defence Agency, Lol61

cooperation).

Furthermore, the Fraunhofer INT increased its
efforts to support civil European security research
and associated planning and decision-making 
processes of European organizations (e.g. EU 

Commission, European Security Research and
Innovation Forum ESRIF, European Parliament,
EuroTech SRG) as part of a network of defense-
oriented cooperation partners.

The Institute successfully continued its special-
ized research in the nuclear field. The number of
projects the Fraunhofer INT carried out for medium-
sized industrial companies on the suitability of
electronic components for application in radiation
environments kept increasing.

In light of this background, we are confident 
that the dynamic development of the Institute
can be sustainably ensured. To create the infra-
structure required for this, the Fraunhofer INT,
in cooperation with the Fraunhofer headquarters,
developed a master plan for the constructional
expansion of the Institute elaborated by an
architectural office in 2008. This plan includes 
a larger lecture room, a larger library and the
establishment of further workplaces. 
We are optimistic and confident to realize this
expansion in the coming years.

At this point, my personal thanks go to the
German Federal Ministry of Defence, which will
continue to ensure the scientific basis of the
Institute’s work by providing base funding, for 
the fruitful and friendly cooperation. 
Moreover, I would like to offer my thanks to all
friends of the Institute, particularly to the trustees,
for their support during this interesting and 
motivating phase of the Institute’s history. 

At the same time, I would like to thank all of 
the Fraunhofer INT’s employees for their great
commitment in recent years.

Dr. Uwe Wiemken 

1 Cooperation agreement between France, Great Britain, 
Italy, Sweden, Spain and Germany
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Profile

The central mission of the Fraunhofer INT is the
creation, maintenance and documentation of 
a comprehensive overview of the general research
and technology landscape, from the viewpoint 
of both the scientific-technical analysis of reliability
and relevance in terms of content and interna-
tional structures, institutions and processes.

The objective of our work, which is financed by
the base funding of the German federal ministry
of defence (BMVg) and by civil contract research,
is to ensure our ability to give reliable content-
related assessments on all aspects of technological
developments and their implications on society
and precautionary planning. 
Our main focus is on the long-term perspective,
which supports and accompanies the definition 
of objectives. This general approach is complemen-
ted by in-depth studies and analyses whenever
necessary.

In particular, experimental and theoretical research
projects are carried out on nuclear-physical 
and electromagnetic problems. On the one hand,
these projects serve to ensure our ability to provide
assessments, advice and cooperation to the BMVg
on the prevention against nuclear and electro-
magnetic threats. On the other hand, they also
serve to market our historically grown competence
in these fields. 
The Institute’s equipment includes state-of-the-art
measuring technology, a wide range of laboratory
equipment and large-scale devices, such as radia-
tion sources, electromagnetic simulation units and
special computer programs, and cannot be found
in this combination in any other civilian institution
in Germany.

Profile

9Fraunhofer INT Annual Report 2008



The Institute in numbers

Personnel

In 2008, personnel capacity again increased in
comparison to the previous year. The part of
scientists in the whole staff climbed steadily in
recent years and now accounts for 64%. 
In addition to the employees listed in the table,
there are constantly about 15 research and 
student assistants and two apprentices.
Furthermore, the Fraunhofer INT maintains a 
network of freelance scientists who are regularly
integrated into the institute’s work.

Budget

The Fraunhofer Gesellschaft distinguishes between
operating budget and investment budget. 
The operating budget covers personnel and mate-
rial expenses, while the investment budget covers
the purchase of investment goods such as scientific
equipment and computers.
The Fraunhofer INT’s expenditure is financed by
base funding from the BMVg on the one hand and

The Institute in numbers
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2007 2008
Occupied positions People Occupied positions People

Scientists 40,5 43 42,7 45

Graduates 11,5 13 12,5 13

Technicians, others 13,5 16 11,5 15

Total 65,5 72 66,7 73

Budget in 1000 C 2004 2005 2006 2007 2008

Expenditure Operating budget 4 859,0 5 368,0 5 379,5 5 356,8 5 453,6
thereof personnel costs 3 683,0 3 848,8 3 930,3 3 931,1 4 177,8
thereof non-personnel costs 1 176,0 1 519,2 1 449,2 1 425,7 1 275,8
Investment budget 0 390,0 1 133,7 0 425,3 0 560,2 0 569,2

Total 5 249,0 6 501,7 5 804,8 5 917,0 6 022,8

Funding Base funding 3 800,0 3 910,0 3 881,0 3 881,0 4 071,0
Contract research 1 449,0 2 591,7 1 923,8 2 037,0 1 951,8
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Financial development from 2004 to 2008
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by income from research projects on the other
hand. With a slight, tariff-driven increase in the
base funding, the Institute was able to cover 
the funding of its budget with the income from
contract research. By now, about a third of the
Institute’s budget is financed by contract research.

In 2008, the Fraunhofer INT worked on
60 different contract research projects, 
27 for public clients and 33 for industrial clients.
The greatest part of the Institute’s income is
generated in the area of public clients. 
However, the part of income from industry
projects increases steadily. 
The Fraunhofer INT’s most important client is 
the German Federal Ministry of Defence.
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Board of Trustees

Board of Trustees

The Institute is advised by a board of trustees
which is composed of people from industry, 
science, politics and administration.

Chairman:

Prof. Dr. Horst Geschka 
Geschka & Partner

Members:

Manfred Braitinger 
IABG – Industrieanlagen-Betriebsgesellschaft
GmbH

Prof. Dr. Roland Dierstein
WIS – Wehrwissenschaftliches Institut für
Schutztechnologien – ABC Schutz

Dr. Ralf Dornhaus
Forschungsgesellschaft für Angewandte
Naturwissenschaften (FGAN)

Prof. Dr. Wolfgang Fahrner
Fernuniversität Hagen

Dr. Hans-Otto Feldhütter
Vertretung des Fraunhofer Vorstands

Dr. Rainer Kroth 
Diehl BGT Defence GmbH & Co. KG

Dr. Walter Kroy 
THARSOS AG

MinR Rainer Krug
Bundesministerium der Verteidigung (BMVg)

Dr. Heinz-Josef Kruse 
Rheinmetall 

Dr. Stefan Mengel
Bundesministerium für Bildung und 
Forschung (BMBF)

Prof. Dr. Eckard Minx
Daimler AG

Dr. Hans-Ulrich Wiese 
previous: Fraunhofer-Gesellschaft

Dr. Dr. Axel Zweck 
Verein Deutscher Ingenieure e.V. – 
VDI-Technologiezentrum

From left to right: R. Dornhaus, R. Krug, H.-J. Kruse, H. Geschka, W. Fahrner, S. Mengel, H.-O. Feldhütter, A. Zweck, R. Kroth,
W. Kroy, M. Braitinger, U. Wiemken, U. Wiese (absent: E. Minx, R. Dierstein)



The Fraunhofer-Gesellschaft

Research of practical utility lies at the heart of all
activities pursued by the Fraunhofer-Gesellschaft.
Founded in 1949, the research organization
undertakes applied research that drives economic
development and serves the wider benefit of
society. Its services are solicited by customers and
contractual partners in industry, the service sector
and public administration.

At present, the Fraunhofer-Gesellschaft maintains
more than 80 research units in Germany, includ-
ing 57 Fraunhofer Institutes. The majority of the
15,000 staff are qualified scientists and engineers,
who work with an annual research budget of 
C 1.4 billion. Of this sum, more than C 1.2 billion
is generated through contract research. 
Two thirds of the Fraunhofer-Gesellschaft’s con-
tract research revenue is derived from contracts
with industry and from publicly financed research
projects. Only one third is contributed by the
German federal and Länder governments in the
form of base funding, enabling the institutes 
to work ahead on solutions to problems that will
not become acutely relevant to industry and
society until five or ten years from now.

Affiliated research centers and representative
offices in Europe, the USA and Asia provide 
contact with the regions of greatest importance
to present and future scientific progress and
economic development.

With its clearly defined mission of appli-
cation-oriented research and its focus on key 
technologies of relevance to the future, the
Fraunhofer-Gesellschaft plays a prominent role in
the German and European innovation process.
Applied research has a knock-on effect that
extends beyond the direct benefits perceived 
by the customer: Through their research and
development work, the Fraunhofer Institutes 
help to reinforce the competitive strength of the
economy in their local region, and throughout
Germany and Europe. They do so by promoting
innovation, strengthening the technological base,
improving the acceptance of new technologies,
and helping to train the urgently needed future
generation of scientists and engineers.

As an employer, the Fraunhofer-Gesellschaft
offers its staff the opportunity to develop the pro-
fessional and personal skills that will allow them
to take up positions of responsibility within their
institute, at universities, in industry and in society.
Students who choose to work on projects at 
the Fraunhofer Institutes have excellent prospects 
of starting and developing a career in industry 
by virtue of the practical training and experience
they have acquired.

The Fraunhofer-Gesellschaft is a recognized 
non-profit organization that takes its name 
from Joseph von Fraunhofer (1787–1826), 
the illustrious Munich researcher, inventor and
entrepreneur.

The Fraunhofer-Gesellschaft
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Technology Analyses and Forecasts (TAV)

The task of the “Technology Analyses and 
Forecasts (TAV)” department of the Fraunhofer INT
is to monitor scientific-technological develop-
ments at home and abroad as comprehensively as
possible and to analyze them in terms of their
long-term relevance for state and industry. 
The aim is to acquire and evaluate information 
on the most important issues, results and activi-
ties in this sector in order to provide a basis for 
long-term technology forecasts and planning
processes. In addition to this interdisciplinary task,
the department works in detail on a number of
special technological topics.

The department's main client is the German
Federal Ministry of Defence (BMVg). Here, frame-
work conditions resulting from new technologies
are to be identified in time, so that they can 
be integrated into long-term planning with the
highest possible benefit. 
Furthermore, the department supports the 
BMVg in assessing new functional principles and 
technological developments scientifically and
technologically. To an increasing degree, the
department also works on projects for other 
public clients and clients from the industry.

On the basis of these framework conditions, 
the department's work comprises two fields:
• Technology Monitoring and Forecasts
• Technology Analyses

Increasingly, publicly available platforms are used
to document and present work results. 
That includes articles and permanent columns in
professional journals, book publications and
workshops as well as a series of reports entitled
“Analysen und Expertisen zur Wehrtechnischen
Vorausschau” published by the Fraunhofer INT. 
The Fraunhofer INT series “Technologie, Verteidi-
gung und Sicherheit” launched in 2004 in book
form constitutes another platform in which the
department publishes outstanding work results. 

Furthermore, these work results flow into different
international projects in which the Fraunhofer INT
participates in the context of NATO or European
cooperation.

Technology Monitoring and Forecasts

Technology monitoring aims to create and docu-
ment a general overview of new scientific and
technological developments. The basis for this 
is established by continuous observation and
analysis of the international research landscape 
by means of assessing and analyzing relevant
information sources. This includes technological/
scientific magazines and information services,
annual reports and results reports, magazines
published by institutions with high R&D-relevance,
descriptions and result presentations of inter-
national research programs as well as publications
about technological future development analyses
and forecasts. 

TAV department also gathers information through 
immediate contacts with external experts from
research, industry and public authorities. 
This includes discussions as well as the initiation,
placing and evaluation of analyses and expert
opinions regarding specific technological topics.
At present, the entire content of the information
diversity, which is monitored by TAV, encompasses
approx. 40 scientific /technological fields which
can roughly be divided into the four topic clusters
Matter & Energy, Information & Knowledge, 
Life & Nature and Economy & Society.

An important work result of Technology 
Monitoring is the permanent column “Neue
Technologien” established 10 years ago in the
monthly journal “Strategie & Technik” which
reports on current technological developments.

An essential task of the department is to transfer
the information diversity gathered by the moni-
toring process into a complete image of future
developments of science and technology. 
The basis of this task is the identification of main
trends in the above mentioned topics and the
analyses of their essential interactions. 
Here, the “Wehrtechnische Vorausschau (WTV)”
constitutes the most important achievement. 
Its purpose is to inform planners in the fields of
armaments, military and security politics in the
entire operational area of the BMVg about 
long-term technology developments. 

Departments

Technology Analyses and
Forecasts (TAV)
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The work on the current four-volume issue of the
WTV was finished in 2007. 
After that, work was started on two comple-
mentary topics. One focus lies on an overview of 
main development tendencies in the civilian
research and technology landscape with the title
“Allgemeine Technologievorausschau (ATV)”. 

Another focus in the current forecasts lies on the
technological aspects in the area of public security.
This allows the department to expand its defense
competence into the area of civil security.

In addition to the scientific-technological compe-
tence necessary for the professional work, the
special character of the department's tasks, to a
growing extent, necessitates the dealing with
basic, methodically oriented questions in the
fields of early technology detection, prognostics
and general futurology. 

In 2008, the department developed the first
general overview of the methods of futurology
which includes a categorization of the metho-

dical spectrum as well as an in-depth description
of selected methods. 

Another focus lies on the continuation of the
systematic compilation of future studies and the
analyses of their content and methods.

Technology Analyses

On the one hand, the department’s main focus
lies on issues in which it already has accumulated
an extensive knowledge through special studies
and analyses in the past. 
On the other hand, the department has to 
develop competence in technological areas in
which there will be an increased demand for
information in the future for customers such as
the BMVg. In addition to the production of
professional separate analyses by department
employees, the Fraunhofer INT charges external
experts with the initiation, control, coordination
and evaluation of studies and expert opinions 
to complement this field of activity.

Technology Analyses and
Forecasts (TAV)
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The staff of the department Technology Analyses and Forecasts
From left to right: U. Neupert, B. Weimert, J. Kohlhoff, E. Lennartz, K. Ruhlig, S. Weniger, M. Grüne, G. Huppertz, 
C. Notthoff, T. Kretschmer, M. John, H. Wessel, W. Nätzker, R. Kernchen, S. Reschke (absent: T. Euting)



A professional focus, which has existed for a long
time in the field of new materials, was expanded
by study projects and many publications. 
Since the mid ‘90s, the department is responsible
for a permanent column in a materials profession-
al journal, which reports on important materials
trends in six articles each year. An important task,
which was finished last year, was a project for 
an industry association, which identifies and eval-
uates trends in the field of materials. 
The continuous analysis of the scientific and 
technological basics of the general application
potential and the defense-relevant implications 
of nanotechnology has developed into yet 
another focus of the department's work.

In the field of robotics /unmanned systems, the
department examines all aspects concerning the
future role of automation especially in the military
sector. The reason for such considerations is the
ever-growing trend towards unmanned military
land, air and sea systems for so-called DDD
missions (Dirty, Dull and Dangerous).

In the last few years, the department was able 
to intensify its work in the field of information
and communication technology thanks to a 
third-party funded project the Fraunhofer INT 
was charged with by the Bundeswehr IT Office
(IT-AmtBw). 

The aim is to develop separate expert reports 
concerning prominent topics as well as to identify
current highlights in the field of IT. 
Another important work result in this area is a
summary of several articles compiled in the last
few years by the department in a book publication
about IT. This summary, entitled “Informations-
und Sensortechnologien im militärischen Bereich”,
was published in the Fraunhofer INT series
“Technologie, Verteidigung und Sicherheit”.

A well-established area of specialization of 
the department's work, which more and more
emerges as a dominant scientific /technological
key area of the coming decades, encompasses
the topics biological technologies and life sciences.
Here, the essential task is to detect and analyze
all developments, with a focus on biological 
technologies and systems (e.g. bio sensors, bio
materials, bio computers).

Lately, the field of energy technology has emerged
as yet another focus of TAV department. 
Work in this field essentially profited from the
results of a third-party funded project on behalf
of the German Parliament, in which the depart-
ment extensively studied the technological
aspects of energy storage systems. 
The results of this study will be published in 
the beginning 2009. Moreover, priority is given
especially to questions on the energy supply 
of mobile systems.

Departments
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Meta Analyses and Planning Support (AP)

The AP department supports and advises institu-
tions and companies in planning research and
technology (R&T planning) as well as in preparation
of concepts and studies relevant to R&T. 
This work is done by a team of scientists from
various disciplines (physics, geophysics, biology,
pharmacy, biochemistry, chemistry, engineering
sciences, economics and computer science). 

Long-term observation of R&T evolution, expertise
in planning processes, methodological knowledge
and natural-scientific /technical background
knowledge constitute the basis required for the
assessment of the technical feasibility of projects
and for individual support and advice. 
In addition, the department produces in-depth
analyses and evaluations on scientific and techno-
logical issues, considering economic and political
aspects. For this purpose, AP develops and 
uses application-oriented information systems,
taking into account recent scientific findings in
knowledge and information management.

The fields of activity of AP department are
structured as follows:
• National Research & Technology
• International Research & Technology
• Security Research
• IT and Methodology

National Research & Technology

One of the department’s core competences is the
expertise to support the German Federal Ministry
of Defence (BMVg) in the planning of defense
R&T. Here, e.g., AP elaborates proposals how the
planning process on national and European level
(EDA, European Defense Agency; LoI6 Letter of
Intent Framework Agreement) can be shaped and
where the focus can be placed in the future.
Furthermore, AP identifies and evaluates possible
cooperations with other nations. 

Thus, in the field of defense R&T, the department
has the qualifications in terms of content and
methods to competently support the BMVg in
determining the national position and placing 

the focus, taking into account security-political
developments both inside the EU and its member
states as well as worldwide. This includes, e.g.,
the collaboration with committees such as the
R&T Advisory Council, which advises the Research
Commissioner of the BMVg in strategic R&T
questions, and the ministerial working group for
governmental research.

With the creation of explorative roadmaps, 
the department has the ability, in terms of both
content and methods, to identify long-term
innovation potentials of selected technologies. 
By means of scenario planning, the department
creates concepts for various topics. 
The current scenario study “Forschung im Bereich
Sicherheit und Verteidigung im Jahr 2030”
(Security and Defense Research in 2030) gives a
long-term prospect of the security and defense-
related research landscape in Germany and
Europe. The knowledge gained here provides
indications for the planning of security-related
research, infrastructure and organizations.

International Research & Technology

The AP department continuously monitors and
documents the development of various security-
and defense-related European organizations and
agreements, focusing on relevance for R&T. 
This monitoring includes in particular EDA, LoI6
and NATO. The report series on planning, 
coordination and topical focuses of R&T policies
of selected countries initiated in recent years was
continued. Here, in particular, AP retrospectively
examined the development of the United King-
dom’s R&T strategy in the years 1998-2008.

On this basis, the department supports, e.g., 
the BMVg to perform their national representation
in international bodies. Moreover, the detailed
knowledge of R&T planning documents of other
countries’ can be profitably introduced into
organization of the national R&T planning process
and potential cooperations.

Meta Analyses and Planning
Support (AP)



Security Research

In 2007 the EU Commission has established 
the European Security Research and Innovation
Forum (ESRIF) with the task to advise the EU
Commission until the end of 2009 on the further
formulation of security research on the European
level in the 7th Framework Programme 2007-2013,
and for the time thereafter on the formulation 
of a long-term oriented, strategic “Joint Security
Research and Innovation Agenda”. 
Fraunhofer INT is involved in several working
groups of ESRIF. AP department particularly
supports the German chairman of ESRIF working
group 4 “Crisis Management”; cf. the separate
project contribution in this annual report.

With the European Security Research Program
established in the context of the 7th Framework
Program (FP7) 2007-2013, and the national
security research program “Research for Civil
Security” launched complementarily to it, AP has
intensified its activities in this field.

AP department has intensified its activities in 
this area, when the European Security Research
Programme was established within the 7th Frame-
work Program 2007-2013, and the complementary
National Security Research Program “Research 
for Civil Security” was launched.
AP department is a partner of the EU security
research project DEMASST (Demonstration
Programme Security of Mass Transportation),
which is coordinated by FOI (Sweden). 

AP contributes to the elaboration of a strategic
roadmap (selection of scenarios and establishment
of priorities). Furthermore, the AP department 
is the only German partner of the EU security
research project CRESCENDO (Coordination action
on risks, evolution of threats and context assess-
ment by an enlarged network for an R&D
roadmap). CEA (France) is the coordinator of this
follow-up project of the EU projects SeNTRE
(Security Network for Technological Research in
Europe) and STACCATO (Stakeholder platform for
supply chain mapping, market condition analysis
and technological opportunities). The AP depart-
ment will contribute to an R&D roadmap and
with conclusions and recommendations to the
final report.

For a number of years, Fraunhofer INT has worked
theoretically on the problems of nuclear weapons
to provide expertise on this topic. Due to the
global development in security politics, this topic
remains relevant for Germany. To independently
assess the potential and risks of the use of 
so-called bunker breaking weapon systems,
Fraunhofer INT carries out an evaluation of open
literature and own calculations on the basis of
physical models.

Moreover, the AP department supports the
Advisory Board for Civil Protection to the German
Interior Minister (Schutzkommission) and has a
leading role there in the development of a system
to assess the risk potential of chemical weapons
and toxic industrial chemicals. 
Based on this approach, a further system to assess
the hazards of biological weapons is currently
being developed. 

For many years, Fraunhofer INT has surveyed 
the Extended Air Defense (EAD) program. 
The work focuses on the observation of relevant
activities (US National Missile Defense Program,
NATO Integrated Air Defense) and on the support
of BMVg in national working groups and on 
the technological evaluation of EAD. In the view
of future NATO decisions on Missile Defense, 
the technological maturity of the US systems
plays a major role and is currently examined.
Moreover, the impact of the deployment of missile
defense systems in Poland is considered. 

The equipment and military capabilities of the
armed forces must be regularly adapted to
changing security risks. A preliminary study has
been carried out, whether the risk of climate
change, mentioned in the recent update of the
European Security Strategy, could have an impact
on operational scenarios. National and interna-
tional investigations on “Climate change and 
its impact on international security” have been
analyzed and evaluated to ensure a national 
long-term competence to provide judgment and
advice on suitable equipment for the armed
forces. It becomes apparent that, next to national
decision-making bodies, also EDA and NATO
bodies will face an increasing demand for advice
and decision-making on these questions in the
coming years.

Meta Analyses and Planning
Support (AP)
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IT and Methodology

In this field, methods for acquisition, accumula-
tion and presentation of information become ever
more important. Particularly when presenting
complex information, a knowledge representation
which describes the relation between information

units besides the information itself, is essential.
Therefore, together with experts specialized in the
particular fields, tailored information systems and
knowledge bases are being developed.

Methods for an automatic extraction of relevant
text information from the flood of information
and its classification according to the content are
being developed on the basis of previous work 
on information systems. This approach leads 
to effective filtering and serves to enrich informa-
tion systems with highly relevant information, 
in order to support decision-makers to find the
appropriate decision. This work includes the
development of concepts and programs for data-
base, programming of interfaces and in-house
systems development. 

Moreover, bibliometric topics are covered.
Specifically, a bibliometric survey of institutes and
countries is carried out as well as an analysis 
of trends and conclusions which can be deduced
from such surveys. New methods and indicators
are checked for their robustness and validity to
improve the quality of bibliometric investigations.

Departments
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Nuclear and Electromagnetic Effects (NE)

In the framework of the base funding provided by
the German Federal Ministry of Defence (BMVg),
the Nuclear and Electromagnetic Effects (NE)
department has the following tasks:
• Maintaining and further developing the 

national assessment ability in the fields of
nuclear weapons, effects of nuclear weapons,
radiological weapons and their associated
asymmetric threats,

• Making contributions to the development 
of the assessment ability in the field of electro-
magnetic effects concerning military threats.

Since the non-military sector does not deal with
these tasks at all, and the military sector only does
in small subfields, the Fraunhofer INT conducts 
its own theoretical and experimental research. 
Basically, there are four working groups:
• Physical-Technological Aspects of Nuclear

Security,
• Nuclear Detection Techniques and Security

Policy,
• Nuclear Radiation Effects in Electronics, 

Opto-Electronics and Fiberoptics,
• Electromagnetic Effects.

Until the end of 2008, the working group
“Physical-Technological Aspects of Nuclear
Security” is located in both the Meta Analyses
and Planning Support (AP) department and 
the Nuclear and Electromagnetic Effects (NE)
department.

The groups “Nuclear Detection Techniques” and
“Nuclear Radiation Effects in Electronics, Opto-
Electronics and Fiberoptics” jointly operate several
irradiation facilities:
• 14 MV neutron generators,
• 2.5 MV flash x-ray facility for pulsed x-ray and

electron irradiation,
• Co-60 irradiation facilities,
• Proton irradiation site at the cyclotron of the

Research Center Jülich,
• Isotope laboratory and isotope storage room.

In addition to the base-funded research, the NE
department performs a series of contract research
projects for industrial clients (equipment suppliers

for the satellite industry, clients from nuclear
research and nuclear engineering) and public
clients (mainly authorities and organizations 
with security tasks and large-scale research 
institutions). Because of the manifold radiation
sources and numerous irradiation facilities,
radiation protection accounts for a considerable
part of the department’s activities. 
However, this ensures the high investments 
in our irradiation facilities, which are practically
unique in Germany in this specific form and
would be approved elsewhere only in connection
with significant work efforts. 

All working groups are supported by a mecha-
nical workshop, which produces most of the
mechanical parts of the experimental facilities,
and an electronic workshop responsible for
production, maintenance and repairs of the
experimental electronic equipment.

Working group “Physical-Technological
Aspects of Nuclear Security”

This group carries out scientific studies and 
analyses to maintain the basic national assessment
ability in the field of nuclear security risks and to
support political decision-making in technological
questions on nuclear protection:
• Evaluation of freely available literature in the

fields of nuclear weapons, effects of nuclear
weapons and developments of nuclear
weapons,

• Theoretical-physical research and numerical
model simulations on fundamental questions
related to nuclear weapons,

• Studies on the identification, assessment and
prevention of nuclear threat scenarios.

The group operates a hydrodynamic neutron
transport program and develops it further in 
relation to current security-political questions.
Furthermore, one group member is currently
working on a PhD thesis on radiation transport
and nuclear fusion.

In September 2009, the Fraunhofer INT is to host
the 4th symposium on “Nuclear and Radiological
Weapons – Technological Assessment Ability and
Nuclear Security in Germany”.

Nuclear and Electromagnetic
Effects (NE)
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Working group “Nuclear Detection
Techniques and Security Policy”

The group carries out investigations and research
in the fields of:
• Nuclear and radiological threat potential,
• Nuclear arms control and proliferation, 

safeguards,
• Nuclear security research and security policy,
• Nuclear detection techniques.

The working group currently focuses on 
potential threats caused by radiological weapons
(RDD, dirty bombs). It is feared that these might
be used in military as well as terrorist and criminal
environments. Theoretical and experimental 
work was done on the possible set-up and early
detection (prevention) of such devices. 
The working group extensively observed the
assumed efforts of threshold and developing
countries (e.g. Iran) to develop and build nuclear
weapons, as well as disarmament and prolifera-
tion activities, taking into account documents and
information from the International Atomic Energy
Agency (IAEA) and the Technical Secretary for 
the Verification of the Comprehensive Nuclear
Test Ban Treaty (CTBT). Moreover, the group 
collaborates in the ESARDA WG “Verification
Technologies and Methodologies” (VTM). 
All this experience and knowledge flows into the
national working group “Radiologische Bombe”
(“Radiological Bomb”), which, managed by 
the Fraunhofer INT, issued the assessment report
“Bedrohungsanalyse” (“Threat Analysis”). 

Another focus is on the further development 
of measurement systems for the search and 
non-destructive identification of nuclear weapons
as well as fissile and radioactive materials. 
In the mobile measurement laboratory cabin
NaNu, the entire measurement equipment can be
adjusted to the various measurement techniques,
so that these can be provided in situ in case 
of need. A measurement vehicle (station wagon)
equipped with large-volume neutron detectors
and sensitive gamma detectors can be used in the
covert search for fissile and other radioactive
materials. The department investigated a new
measurement system for neutron detection based
on a lithium optical fiber detector on its suitability
to detect fast neutrons in a gamma field.

Integrated into a briefcase, the measurement
system is for mobile use.

The department created new brief instructions 
for other measurement systems to ensure swift
and faultless operability of the devices even in
difficult situations. NE constantly further develops
all these measurement systems according to the
state of the art in science and technology. 
The systems are of great interest not only for 
the Bundeswehr, but also for national security
institutions and Länder authorities.

Due to the knowledge, abilities and equipment 
in the field of nuclear detection techniques, the
working group was also able to realize a series 
of third-party funded projects, particularly 
on neutron measurement technology, for public
clients from the security sector, industrial com-
panies and the IAEA. For these clients, the 
working group realized a project for the quali-
fication of safeguard systems for use in nuclear
radiation fields, as exist e.g. in nuclear reactors. 

Moreover, it successfully participated in a 
tender of the European Commission for the TACIS
program (Technical Assistance to the Common-
wealth of Independent States). The Fraunhofer
INT is the consortium leader of this project, which
develops and implements metrological activities
for the Ukrainian border security with regard to
smuggling of radioactive and nuclear material.

Working group “Nuclear Radiation Effects in
Electronics, Opto-Electronics and Fiberoptics”

In the framework of the base-funded activities,
the working group continuously maintains 
and expands the ability to assess and advise on
the susceptibility of satellites electronic equipment
to nuclear radiation, and on collateral damage
caused by nuclear missile defense systems.

The working group considerably expanded
research on the effects of ionizing radiation on
electronic circuits, executing a growing number 
of orders from German companies, mainly 
equipment suppliers for the satellite industry and
nuclear engineering firms. For this purpose, 
the working group carried out investigations on

Nuclear and Electromagnetic
Effects (NE)
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electronic, opto-electronic and optical components
and systems. These investigations were performed
at the irradiation facilities of the Fraunhofer INT,
and at a proton irradiation site established by the
Fraunhofer INT at the cyclotron of Research Center
Jülich. Furthermore, measurement equipment was
built for the investigation of neutron-induced
single-event effects in microelectronic components
irradiated at the Fraunhofer INT’s neutron genera-
tor and used in the context of research contracts.

The investigation of single-event effects caused 
by irradiation with relativistic heavy ions was

established as a new area of research. 
In this context, a project funded by the European
Space Agency (ESA) was launched for the installa-
tion of a novel irradiation site at the Helmholtz
Center for Heavy Ion Research (GSI) in Darmstadt.

In the field of fiberoptic radiation sensor technolo-
gy, the working group improved systems already

installed at European accelerators, thus distinctly
increasing their reliability in routine operation.
Moreover, new sensor techniques using fiber
Bragg gratings were investigated for use in radio-
active environments. On the one hand, fiber
Bragg gratings can detect e.g. temperature and
tensile strength as in conventional applications,
requiring a selection in which the accompanying
irradiation does not lead to mismeasurements. 
On the other hand, highly radiation-sensitive
systems can serve as radiation monitors.

Working group “Electromagnetic Effects”

In consultation with the German Federal 
Ministry of Defence (Rü IV2), the NE department’s
experimental research on electromagnetic threats
(particularly HPM threats) is partly coordinated 
by the “Virtual Competence Center EME of the
Bundeswehr (VCC-EME)”. The working group

Departments
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performs fundamental research on the suscepti-
bility of electronic equipment to HPM and other
high-intensity electromagnetic fields, on simula-
tion and measurement technology in these fields,
and on coupling electromagnetic fields (e.g. HPM)
into structures and concrete systems. 
Here, basic circuit techniques and component
families as well as effects in concrete devices and
systems are taken into account.

Currently, a central task of the working group 
is to investigate the susceptibility of IT devices
and systems to EME on the basis of current tech-
nology, particularly wire-bound and wireless data
transmission technology (network technology).

The working group introduced the principle 
of a mode-stirred chamber (MSC) as a new
measurement technique to achieve very high field
strengths and include all directions of arrival. 
It performed extensive test measurements in the
newly installed chamber at the WTD 81 (Bundes-
wehr Technical Center for Information Technology
and Electronics) in Greding, and established and
started operating its own smaller MSC for a fre-
quency range of 0.6 to 18 GHz at the Fraunhofer
INT. This allows the exploration of fundamental
metrological problems, and investigations on
relatively small electronic components up to the
high GHz range.

What is more, the Fraunhofer INT operates 
a self-developed TEM waveguide field simulation
facility in a shielded hall for a range of 1 MHz 
to 8 GHz. 
The facility allows linear coupling measurements
for the determination of transfer functions, 
and interference measurements with constant
and pulsed fields with field strenghts of up to
several kV/m on objects with a volume of up 
to several m3. 
For measurements outside the institute, e.g. in
the EMC hall of WTD 81 in Greding or at airports,
the Fraunhofer INT possesses a self-developed
mobile HPM irradiation facility, which, by means
of horn antennas, generates field strenghts 
of up to 5 kV/m within a frequency range of 
450 MHz to 4 GHz. The facility is integrated into
a Bundeswehr telecommunications shelter and
can be transported by truck to the measuring
site. 

Furthermore, the Fraunhofer INT has a small
absorber room for radiation experiments up to 
40 GHz, and comprehensive high-frequency 
and microwave measurement equipment.

Moreover, the department carries out numerical
coupling investigations and creates theoretical
studies on NEMP and HPM threat scenarios, the
HPM source development and specific questions
from the BMVg and its operational area. 
The working group continued its participation in
the NATO study group “NATO RTO SCI-198 Task
Group Protection of Military Networks Against
High Power Microwave Attacks”. 
Furthermore, one Fraunhofer INT employee of 
the EME working group is member of the ESRIF
WG 2 “Security of Critical Infrastructures”.

Nuclear and Electromagnetic
Effects (NE)
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Business Administration (BZD)

The Business Administration department per-
forms all commercial and administrative tasks 
and provides the Instititute's central infrastructure.
The department comprises the following func-
tional areas:

Finance and Accounting, Purchasing

This area carries out the Institute’s book-keeping
according to the German commercial and fiscal
law. On-going transactions are booked simultane-
ously in finance accounting and costing to make
costs available for both internal accounting and
controlling. Additionally, the area handles the

purchase of all consumer items and investment
goods in compliance with purchase guidelines,
the German Official Contracting Terms for Award
of Service Performance Contracts (VOL) and the

German Construction Contract Procedures (VOB).
In cooperation with the headquarters, the depart-
ment invites Europe-wide tenders for major 
acquisitions. Furthermore, the area administrates
the Institute's cash office and handles all cash 
and non-cash payment transactions.

Controlling and Project Administration,
Auditing

The task of this area is to control all monetarily
relevant processes in the Institute. This includes
the supervision and control of the Institute's
entire budget. To handle this task, the depart-
ment evaluates cost and activity accounting as
well as financial accounting, and generates
monthly control data, which includes projections

on a cost and payment basis. Furthermore, 
the area administratively supports the other
departments’ work. This includes a.o. assistance
in creating quotations and filing applications, 

The staff of the department Business Administration
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calculation, conclusion of contracts and supervision
of the project budget. Since sponsors continuous-
ly audit the institute internally and externally, the
department deals with all requests of audit organs.

Human Resources

Human resources supports the institutional
administration in personnel planning and handles
all personnel-related tasks, such as job advertise-
ments, hiring, job evaluations and resulting classi-
fication into salary or wage groups, contract
extensions etc. In addition to general administra-
tive tasks, such as documentation of dossiers and
personnel data management, HR supports the
other departments in selection procedures, the
creation of work certificates and other matters.
The area also advises the employees on all issues
concerning labor and collective bargaining law. 

Traveling Management

The traveling management supports Institute
members on all issues related with business trips.
This includes planning and scheduling, booking 
of means of transport and accommodation as well
as accounting in compliance with the German
Federal Traveling Expenses Act.

Facility Management/Internal Services

Among other things, this area registers and 
initiates necessary repairs, helps to coordinate
construction operations, administrates equipment
and manages and maintains company vehicles. 
It also purchases and administrates furnishings
and office supplies, organizes cleaning and
operates the in-house printing office. 
Under the management of the headquarters’
building department and in cooperation with 
the responsible authorities, a master plan for 
the further development of the real estate was
created. This master plan stipulates the con-
struction of a lecture room, an office building 
and a library and archive building.

Marketing and Public Relations

This functional area supports the marketing of
the Institute’s work, providing print media such as
annual reports and brochures about the Institute.
It also manages press relations and the presenta-
tion of the Institute at symposiums, exhibitions
and other events as well as other supportive
measures. The area also continuously updates and
maintains the Institute’s presence on the Internet
and on the Intranet of the Bundeswehr. 
In 2008 the area actively participated in the
creation of the BMVg’s R&D annual reports in
German and English. To support the scientific
departments, the area furthermore examined
tenders of national and EU authorities for project
opportunities.

Library and Specialized Information Services

This area focuses on providing and maintaining
the media necessary for the Institute’s work 
and supporting the scientists in research and
information obtainment. Furthermore, the area
accompanies the publication processes of 
the Institute. In addition to several articles in
magazines, conference contributions and reports,
two books were published in 2008.

Central IT Services

Central IT services operates the entire IT infra-
structure of the Institute and provides technical
user support. In 2008 the efficiency and operating
safety of the IT equipment was increased by a
series of technological improvements. 
The area a.o. successfully set into operation a
central software deployment system, established
a more efficient spam quarantine in collaboration
with the Network Operations Center (NOC),
realized a new storage cluster solution and imple-
mented the PKI v2 (Public Key Infrastructure).

By these measures and several others which 
cannot all be mentioned in this report, the BZD
department was able to substantially improve the
framework conditions for the Institute’s work. 
In doing so, the department set the preconditions
for further successful research.

Business Administration (BZD)
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Selected work results

Selected developments in materials research
Dipl.-Ing. Stefan Reschke, Dr. Matthias Grüne,
Dipl.-Phys. Jürgen Kohlhoff

The observation of developments in materials
research is a major task of the TAV department’s
technology monitoring. Due to the wide-ranging
spectrum of this realm, its heterogeneity, and 
the constantly rising industrial demand for the
development of materials with new properties as
well as for accessing new fields of application, 
a variety of different trends can be identified. 
There is continuous progress e.g. in the improve-
ment of different characteristics in all material
classes, in multi-scale modeling and simulation of
materials and their behavior under strain, and in
novel nature-inspired synthesis methods. 
The increasing pervasiveness and differentiation 
of smart materials in applications should also be
mentioned here. In addition to this, genuine 
breakthroughs are time and again achieved in
materials research. 

Since recently, there exist two new material 
classes whose realization had not even been
imaginable for a long time: the so-called 
metamaterials, which feature negative refractive
indices, and graphene, a purely two-dimensional
materials configuration of free single-layer 
carbon sheets.

Metamaterials

Metamaterials (from Greek méta = after, beyond,
with) are artificial materials in which specially
formed technical components are assembled in a
three-dimensional periodical structure analogous
to a crystal lattice, so that the individual compo-
nents can be considered “artificial atoms”. 
They interact, as a homogeneous medium, with
waves whose wavelengths are substantially larger
than the metamaterials’ internal structure. 
The interacting waves can e.g. be electromag-
netic radiation (such as light) or sound waves.
Metamaterials with new properties that do not
occur in nature were already discussed in theory
some decades ago. 

Their characteristic is “left-handed” behavior, 
i.e. they feature negative refractive indices. 
Since a few years, they can also be produced.

The components of electromagnetic metamaterials
mostly consist of metallically conductive materials
which are supported by non-conductive material.
Their shapes range from wires, non-closed rings,
rolled-up multilayers to comb structures, coated
spheres and multilayer systems with regular holes.

The size of the respective artificial structures
determines the wavelength range in which
metamaterials work. Experiments initially were
conducted with microwaves, corresponding to
structures in the millimeter range. 
By now, research has advanced over the terahertz
and infrared radiation range to the threshold 
of the visible spectral range. This required the
nanotechnological realization of extremely small,
well-defined structures.

Selected work results

Selected developments 
in materials research
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Fig.1: Example of the structure of a metamaterial (Source: NASA)

Split-ring
resonators

Circuit
board

Wire

Dipl.-Ing. Stefan Reschke
Phone +49 2251 18-221
stefan.reschke@
int.fraunhofer.de

Dr. Matthias Grüne
Phone +49 2251 18-282
matthias.gruene@
int.fraunhofer.de

Dipl.-Phys. Jürgen Kohlhoff
Phone +49 2251 18-220
juergen.kohlhoff@
int.fraunhofer.de



The functional principle has already been 
demonstrated with microwaves. In the fields of
communication and radio engineering, meta-
materials are already on the verge of being
applied in practice.

Graphene

Pure carbon comes in a variety of molecular 
and crystal forms with very different properties.
Established carbon modifications include
diamond, graphite, amorphous carbon, fullerenes
and carbon nanotubes. A purely two-dimensional
carbon variety consisting of one atomic layer, 
so-called graphene, was on principle considered
unable to exist for a long time. 
Since 2004, however, this carbon form can be
constructed. This opened up a new material class
of two-dimensional materials, which allows the
investigation of fundamental, very exotic and so
far hardly accessible physical phenomena. 
Above all, graphene features outstanding prop-
erties, some of which already promise versatile
applications in the near future.

Graphene consists of carbon atoms hexagonally
arrayed in a plane (honeycomb-like structure). 
Its electronic and mechanical properties are of
special interest. For instance, its charge carrier
mobility, which defines both electrical conductivity
and switching speed of electronic components,
exceeds at room temperature that of all known
materials by orders of magnitude. Since its con-
ductivity changes substantially by the adsorption
of molecules, graphene also allows the realization
of sensors for the detection of individual mole-
cules. Moreover, its high conductivity causes a
high absorption capacity for light, so that already
one atomic layer of graphene can be clearly seen
under a light microscope.

The most promising field for applications is
electronics. For instance, due to their high elec-
trical and thermal conductivity and their low 
noise level, graphene nanobands are candidates
to replace copper as conductive material in
integrated circuits. Structured graphene bands
render possible tiny, precise and robust field-effect
transistors with very high switching frequencies. 
A promising component is the single electron

Selected developments 
in materials research
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With the selection of materials and structures 
that form the artificial atoms of metamaterials, 
it is possible to build arrays with a negative
refractive index in a defined wavelength range. 
In contrast, the refractive indices of all natural
materials are positive numbers. Materials with
negative refractive indices behave surprisingly.
When entering such a material, light is refracted
in a different direction than usual, so that 
e.g. concave lenses concentrate light and convex
lenses disperse it. A spoon dipped into a cup
filled with a liquid of negative refractive index
would appear as if its lower part sticked out of
the liquid again.

Metamaterials with tailored refractive indices
allow the conception and realization of a series of
new applications. For instance, highest-resolution

superlenses can be constructed which exceed the
natural limits of conventional optics. 
They could push forward optical microscopy, but
also optical lithography, which is used for the
production of microelectronic components, down
to the nanometer range, and could allow for
optical storage media with substantially higher
storage densities.

On the basis of the same principle, a perfect
cloaking device can be realized which bends the
radiation around an object, so that it can no
longer be “seen” in a narrow wavelength range.
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transistor, which is very small, fast and energy-
efficient. It is based on nanophysical effects and
has already been realized without graphene. 
Also here, graphene shows unique advantages,
e.g. reliable operability at room temperature.
Moreover, graphene unlocks completely new
opportunities for spintronic applications, which
not only exploit the charge, but also the electron
spin for information processing. 
It may be the ideal material for the realization of
nanotechnological quantum computers.

One of the remarkable mechanical properties of
graphene is its outstanding hardness which even
exceeds that of diamond. At the same time, its
molecular sheets are elastic and flexible. 
Their Young’s modulus is as high as that of high-
performance ceramics, and their tensile strength

is second only to that of carbon nanotubes. 
Its thermal conductivity more than doubles that
of the previous record holder diamond. Due to 
its large surface, graphene may also serve as a
suitable material for hydrogen storage systems
and supercapacitors. 
Graphene layers are extremely chemically stable,
e.g. against acids and bases, so that they may be
used as transparent chemical protective layers.

Selected work results
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Fig. 3: Example of a graphene sheet 
(Source: Lawrence Berkeley National Lab)
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Complex systems

Complex systems
Dr. Marcus John

The TAV department has identified the increasing
complexity of technological systems as an impor-
tant and long-term mega-trend. 
Problems resulting from this development came
to public attention e.g. when Thomas Enders,
CEO of EADS, announced another delay in the
delivery schedule of the new Airbus A380,
currently the largest aircraft in the world, in May
2008. His justification was that they “had under-
estimated the complexity of the problem”. 
In total, the delivery of the first Airbus A380 to
Singapore Airlines was delayed for more than a
year. The financial damage resulting from this
delay amounts to several billion euros. 
It is not the first time that a company or an orga-
nization has underestimated the complexity of
technological innovations. Another example is the
introduction of the German Toll Collect System
for truck toll collection. The delays that occurred
there were caused by problems with the complex
interaction of different technologies and sub-
systems. In the mid 90’s a Standish Group survey
estimated the loss for the American industry 
due to failed complex software projects at
approximately 81 billion euros only in 1995.

An analysis of the A380 case shows that the
highly networked development and production
process was substantially disrupted at a certain
critical point. In addition to interconnectedness,
this potential dependency on some few critical
nodes within the whole system is one of the
characteristics of complex systems. 

However, it is difficult to present a general
definition of what a complex system is. 
Among other things, this is due to the fact that
the science of complex systems is neither metho-
dically nor thematically a clearly defined field. 
It covers a multitude of partly very different
systems, from pattern formation in chemical and
biological systems far from the thermodynamic
equilibrium to the analysis, development and
verification of complex technological systems and
even to issues concerning social and economic
developments. For this, scientists not only use
methods from mathematics, physics (especially

statistical physics), chemistry and computer science
but also from sociology and economy.

In this sense, the currently emerging science 
of complex systems is not a self-contained theory
which would replace or improve an already
existing theory. It is rather a kind of meta-principle:
a sort of general approach which is useful for
creating and evaluating new research hypotheses.
Mostly, these concepts are rather used in a
catalytic manner, as thought-provoking impulses
and sources of ideas, than being integrated into 
a completely formulated theory.

Although there is at present no common 
definition for the term “complex systems”, some
key characteristics of complex systems can be
identified and explained.
The most striking feature of complex systems is
the great number of parts they consist of. 

Fig. 4: Pattern formation by self-organization in a complex
chemical reaction system using the example of the Belousov-
Zhabotinsky reaction (Source: Universität Magdeburg).
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These parts, in turn, can also constitute (much
less complex) systems. The great particle number
leads to a great number of possible states of 
the whole system. But this alone does not suffice
to turn large systems into complex ones. 
This becomes apparent, when observing a con-
tainer filled with gas which contains an extremely
great number of particles (in the order of magni-
tude 1026). However, the container is not 
regarded as a complex system. The difference
emerges from the way in which particles interact.
In the case of the simple gas, the interactions
between atoms or molecules have a very short
range and are thus practically irrelevant. 

Complex systems, on the other hand, are charac-
terized by non-linear long-range interactions
between their individual components. These inter-
actions lead to a high interconnectedness among
the parts, i.e. (almost) every part interacts with
(almost) every other part. In the case of the gas
container, it is only required to measure pressure
and temperature to obtain a general description

of the whole system which is sufficient (for most
applications). In contrast, complex systems elude
such reducing approaches.

This is due to feedback effects resulting from the
above mentioned profound interconnectedness
within the system. These feedbacks are responsi-
ble for small disturbances that can build up in 
the system either in a constructive way, i.e. new
structures emerge, or in a destructive way, i.e.
the system’s functionality is compromised.

The above discussed characteristics of complex
systems (interconnectedness and feedbacks) 
are generally held responsible for the fact that
complex systems can display emergence. 
This concept is best summarized by the well-
known saying “the whole is more than the sum
of its parts”. Due to a process of self-organization,
whose details are subject to current research,
complex systems develop entirely new character-
istics on a macroscopic level. The (microscopic)
parts (or subsystems) neither feature these
characteristics, nor can these characteristics be
derived from these parts. On the technological
level, this phenomenon can be simulated and
experimentally used, e.g. in the field of robotics.

The science of complex systems is still in its
infancy but will gain importance in the future as
technological and social systems become more
and more complex. During the last decades, this
explosion of complexity ignited and advanced
especially by progress in the fields of transport,
communication and information technology.
These three technology fields lead to a stronger
interconnectedness of technologies and systems
as well as long-range non-linear interactions and
feedback loops between and within the systems.
These elements are central characteristics of
complex systems.

This underlines the fact that the science of
complex systems will play an important role in the
future. Regarding future technological applications
and trends, two different aspects, which will
profit from this new field, can be identified:
• An important part of the science of complex

systems is their analysis. In the future it will
thus be possible to verify the correct function-
ality of complex technological systems. 

Complex systems
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Fig. 5: The swarm behavior of animals (here a flock of starlings)
is a typical example of emergence. Since the swarm seems to
act intelligently as a whole, this phenomenon is called swarm
intelligence. The swarm shows behaviors of which its individual
members are not capable (Source: STARFLAG project, INFM-CNR).
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Selected work results

This aspect is especially important in the field
of safety-critical components in traffic engi-
neering.

• Since complex systems more or less elude a
reducing analysis, which divides an issue into
smaller and thus better manageable sub-issues,
new demands will be placed on the develop-
ment process of complex systems. The process
itself is also a complex system and has to 
be organized accordingly in order to prevent
failures such as described above or at least
contain their effects.

By means of interdisciplinary approaches, 
science and technology are expected to gain 
a better and more accurate understanding of 
the details and functionality of complex systems
and their design principles in the future. 
Since the human brain itself is an extremely
complex system, man will also learn a lot about
himself. As yet, it is impossible to foresee the
impacts this might have on the image of man 
in particular and on society in general.





Selected work results

43Fraunhofer INT  Annual Report 2008

ESRIF – European Security Research 
and Innovation Forum: 
Strategic Research Planning
on European Level
Dr. Merle Missoweit, 
Dipl.-Volksw. Hans-Martin Pastuszka

Background

The European Security Research and Innovation
Forum (ESRIF), established by the European
Commission in 2007, shall advise the Commission
on how to further shape security research on
European level in the later stages of the 7th frame-
work programme (FP7) 2007-2013 and beyond.
Research recommendations will be provided as a
long-term oriented, strategic “Joint Security
Research and Innovation Agenda” until the end
of 2009 (cf. COM (2007) 511 from 11 September
2007).

ESRIF as an advisory board of the Commission 
is the successor of ESRAB (European Security
Research Advisory Board), which developed and
delivered in 2005-2006 recommendations 
for the design of the European Security Research
Program within FP7.
Fraunhofer INT participated in several working
groups in ESRAB as well as it is engaged 
now in ESRIF. The AP department supports in
particular the German chairman of ESRIF WG4
“Crisis Management”, so, this article is mainly
based on insights which were generated by 
this supporting activity.

Scope and Work Approach

It is the task of ESRIF to draw conclusions and
recommendations in particular on the long-term
strategic focus and scope of future European
security research within the framework of a 
“Joint Security Research and Innovation Agenda”.
For that purpose, it is important: 
• to improve and foster the dialogue 

between public and private sector, between
supply side and demand side in the area 
of security research and innovation 
(public-private dialogue),

• to foster innovative ideas, to improve the
global competitiveness of European industries
and to prepare the ground for the develop-
ment of international cooperation in the 
field of civil security,

• to analyze the future need for security 
capabilities, by taking into account current 
and already foreseeable future threats.

In order to deepen this dialogue, which started
with ESRAB, EU Member States, FP7 associated
countries (Croatia, FYROM, Iceland, Israel,
Liechtenstein, Norway, Serbia, Switzerland and
Turkey), the EU Commission itself and European
Agencies (like e.g. EDA, European Defence
Agency) delegated 63 representatives from the
demand side (i.e. public authorities and private
end users of security technologies), the supply
side (industry and research) and the civil society
(e.g. European Parliament and non-governmental
organizations) to ESRIF. There, Germany is
represented by five members.

ESRIF established an appropriate working 
structure with eleven working groups, in order to
cope with its complex and forward-looking task.
These working groups, headed by ESRIF members,
incorporate more than 600 experts coming from
throughout Europe that have been recommended
and accepted by ESRIF members. These eleven
working groups cooperate in a matrix approach,
which at its core is pre-set by the thematic
structure of the FP7 security research program
(mission-oriented working groups vs. cross-
cutting, technology-oriented working groups). 

ESRIF – European Security
Research and Innovation Forum:
Strategic Research Planning 
on European Level

Dr. Merle Missoweit
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However, due to ESRIF’s more comprehensive and
in particular strategic scope, considerable amend-
ments in further thematic areas like “Foresight
and Scenarios”, “Innovation” and “Human and
Societal Dynamics of Security” were made.
The challenges and requirements ESRIF faces are
manifold. Security and security research have to
be planned and designed to cope with a complex
and continuously changing environment that is
influenced by various factors on different levels. 

The consequential multi-dimensionality of this
system as well as following multi-dependencies
has to be addressed in a comprehensive way,
which is a challenging task for any kind of a
forum of volunteers like ESRIF. Important factors
and aspects, to be taken into account by any
recommendation of ESRIF, are (non-exhaustive):
• Changing threats in the long-term perspective,

e.g. as the result of climate change in terms of
related availability of vital natural resources like
drinking water, food and energy,

• Growing of global dependencies (e.g. the
financial system) and changes in global political
power structure (future role of important
countries outside Europe, like US, Russia, China,
India among others, but also non-governmental
actors),

• Global trends in technological developments
versus societal acceptance and protection of
individual liberty rights,

• Short-term need for security technologies
versus long-term, in its effects barely foresee-
able changes in individual and societal security
environment (dealing with uncertainty),

• Horizontal (individual, local, regional, national,
trans-boundary, European und Pan-European)
and vertical (individuals, public authorities 
and institutions, industry, science and research,
politics, societal groups of any kind) multi-
dimensionality of security,

• Handling of radicalisation tendencies inside
and outside Europe,

• Complexity of already existing or projected
security-related capabilities in EU Member
States and on European level (capabilities of
public authorities and institutions, industrial
range of products, ongoing research or research
results that are already available, but 
not yet implemented in products /applications /
capabilities, etc.),

• Legal and other norms, standards and 
regulations,

• Questions of future role allocation between 
EU, its Member States and its populations,

• Future arrangement of defense and civil 
security,

• Questions of an “optimal” relation of preven-
tive and protective measures compared to
appropriate measures for the improvement of
the resilience of our society and its critical
infrastructures,

• Necessary coherence of security policies, 
security-related capabilities and security
research (technical and non-technical), etc.

Scientific interest and Perspective

The scientific interest of the AP department 
in working with ESRIF is bi-directional: being
established in and, thus, influenced by methodical
thinking of the defense sector, the intensive
collaboration in ESRIF reveals – beside certain
differences – a set of similarities between require-
ments in strategic security research planning and
those in the defense sector. While the differences
are obvious (e.g. regarding the different budgets
of the respective public authorities and the

ESRIF – European Security
Research and Innovation Forum:
Strategic Research Planning 
on European Level

Fig. 6: Working structure of ESRIF
(Source: ESRIF Intermediate Report, Brussels, September 2008)



different “customer profiles” in the respective
markets), our interests are related to a more
detailed consideration and analysis of potential
similarities to be identified for the mutual benefit
of defense and civil security.
This comprises in particular similarities concerning:
• the orientation of research planning on 

capabilities (i.e. capabilities-based planning),
• research methods in terms of an “optimal”

interaction of capability needs (demand pull)
und technology push,

• the existing (national) fragmentation of 
markets, on the demand side as well as on the
supply side,

• the need to prospectively overcome this 
fragmentation in an appropriate way, e.g. 
in terms of harmonisation of capability require-
ments, in terms of European standards and
norms as well as in terms of joint training 
and exercises etc.

Bi-directional against this background means that
the AP department on the one hand contributes
to ESRIF, wherever appropriate and welcomed, by
bringing in suggestions and experiences from
defense-related research planning. On the other
hand, however, ESRIF holds the opportunity to
observe and analyse how, compared to the
defense sector, challenges for strategic research
planning on European level in the area of civil
security are tackled differently. 
This, in turn, helps to derive new perspectives 
and ideas for strategic research in the defense
sector and goes along with the proceeding
convergence of security and defense research – 
a process in which the AP department wants to
continue taking an active part.   

Selected work results
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Fiber Bragg Gratings

A common technical method to measure the
refractive index is to use so-called fiber Bragg
gratings (FBG). If an optical fiber doped 
with one of the elements Ge, B, Ce, N, Sn or Sb
is irradiated from the side with UV light, it is
possible to inscribe a periodical structure. 
Thus, a one-dimensional diffraction grating, an
FBG is created (see Fig. 7).
If light of a specific wavelength hits the FBG, 
it is backscattered because of interference at the
FBG (reflection). Accordingly, in transmission 

this leads to a gap in this part of the coupled-in
measuring light. The formula for this Bragg-
wavelength is: � = 2 n �, with � describing the
distance of the grating elements and n the 
refractive index. Should the refractive index at 
the grating change through the influence of
ionizing radiation, � changes too. This change 
can be measured by sensitive spectrometers.
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Measuring ionizing radiation 
by means of a fiber Bragg grating
Dr. Stefan K. Höffgen

Introduction

By now, the use of optical fibers to measure
ionizing radiation in particle accelerators is an
established sensor technology which was 
mainly developed here at the Fraunhofer INT. 

In optical fibers, ionizing radiation creates 
a range of effects which can be utilized in 
sensor technology:
The best known effect is the increasing opacity 
of the fibers. Especially in fibers doped with
germanium and co-doped with phosphorus, this
effect has very advantageous properties for the
dosimetry: the radiation-induced attenuation is
very strong, follows the dose linearly and is
independent from the dose rate. Additionally, the
induced attenuation shows only low annealing
(fading) after the irradiation. These properties,
however, are only effective up to a dose of 103

Gy (SiO2). From about 104 Gy (SiO2), the induced
attenuation goes to saturation. 

Another known effect is the creation of
Cherenkov radiation. It is emitted by particles 
that move faster than the speed of light in 
a medium. If light is emitted in the right angle 
to the optical fiber it can be transported by it to
the detectors. The delay allows for the detection
of the radiation’s point of impact. 
The Fraunhofer INT developed systems based on
both effects for the application in Free Electron
Laser (FEL) facilities at the German Electron
Synchrotron (DESY). These were described in the
annual reports of 2001/2002 and 2003/2004.
Since then, improved versions of these systems
have been installed in other FEL facilities in
Europe.
Another effect of ionizing radiation in glass 
is the change of the refractive index. Since the
refractive index does not go to saturation 
until higher doses are reached, there is hope that
dosimetry can be conducted in high dose
environments (105 to 107 Gy(SiO2)) by means of
this effect.

Measuring ionizing radiation 
by means of a 
fiber Bragg grating

Selected work results

Fig. 7: Functionality of a fiber Bragg grating (FBG).
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Choice of Fibers and Production Parameters

As with the other systems, an FBG-system also
necessitates an optimal choice of production
parameters. The Fraunhofer INT was able to build
on its decade-long experience in the field of
induced attenuation as well as on the compre-
hensive presentation in specialist literature. 

FBGs, however, are a relatively young invention.
In literature, presentations of the effects of
ionizing radiation are thus incomplete and 
partially contradictory. 

For this reason, the Fraunhofer INT conducted an
extensive comparative test. 12 fibers with partly
very different compositions were chosen. 

The fibers contained Ge in concentrations of 
4 mol% to 24 mol% as well as P, Al, Ce, F or B.
Since the producers to some extent did not
provide satisfactory information on the composi-
tion, it was necessary to ascertain it with an
Electron Probe Microanalysis (EPMA) which was
carried out by the Fraunhofer IST. Under identical
conditions a German producer inscribed Bragg
gratings in these fibers. 

The results of the following irradiation tests 
were surprising. In induced attenuation, the fiber
composition lead to differences of several orders
of magnitude, whereas differences in the 
shift of the Bragg-wavelength after a dose of 
105 Gy(SiO2) were only a factor of three. 
In addition a systematic dependence on the
composition and the induced attenuation of the
used fiber could not be identified.

In a next step, gratings with different production
parameters were inscribed in the fibers that
provided the most sensitive gratings. 
These parameters include the loading of the fiber
with hydrogen, the energy of the writing laser
and the temperature during the stabilization of
the grating. The hydrogen loading increases
sensitivity, but the energy of the writing laser has
no influence whatsoever. There is an optimal
temperature for the stabilization of the grating.
Any further temperature increase will have no
significant effect on the sensitivity.

First tests at FLASH and Outlook

To gain experience with the new sensor system
outside the controlled laboratory environment, a
first test measurement was carried out at the
FLASH facility at the DESY.

At the FLASH (formerly VUV-FEL), electrons
accelerated to 1 GeV in a linear accelerator
generate coherent light of wavelengths of up to 
6 nm with highest brilliance in subsequently
arranged undulators. For years, the fiber optic
systems mentioned in the introduction have been
used successfully in FLASH to monitor radiation
levels and to protect the susceptible undulators.
In addition to its use in current research, FLASH
also serves as a test system for the planned
European x-ray laser facility XFEL. In this facility,
electrons accelerated to 17.5 GeV generate
coherent light of wavelengths of up to 0.1 nm 
in a ca. 1.5 km long undulator structure. 

Together with experts from DESY, an area 
with high radiation exposure was identified for
the tests. Those gratings that were previously
identified as the most sensitive ones were
irradiated with 60Co up to a dose of 106 Gy at 

Measuring ionizing radiation 
by means of a 
fiber Bragg grating

Fig. 8: FLASH measuring results
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the Fraunhofer INT. The measured Bragg-shift
serves as a calibration curve for the FLASH tests.
Fig. 8 shows the FLASH measuring results: within
only four days a dose of 106 Gy was reached. 
This was an unexpected result for the experts,
since they never before had had the possibility 
to carry out an online radiation measurement in
this area. After this first promising demonstration,
it will be necessary to develop a system from the
test set-up geared to the requirements of DESY.
Due to its length, especially XFEL will present
challenges to the operability and maintainability
of the dosimetry systems. 

Additionally, it is examined if new developments
provide a clear improvement over conventional
UV-Bragg gratings. However, there is no 
knowledge yet regarding these new developments
(such as fs-Bragg gratings and chiral Bragg
gratings) and their behavior towards ionizing
radiation.



News, Events, People 2008

Visit of the Minister of the Interior of 
North Rhine Westphalia Dr. Ingo Wolf 
on 30 April 2008

On the occasion of his visit to the Fraunhofer INT
on 30 April 2008, the North Rhine Westphalian
minister of the interior Dr. Ingo Wolf was im-
pressed by the Institute’s manifold task spectrum.

After being welcomed by the director of the
Institute Dr. Wiemken, the minister of the interior
spoke with the heads of the departments and
informed himself about the latest developments
and trends in research and technology.
Afterwards, Dr. Wolf visited the experimental hall,
a.o. the simulation facilities for electromagnetic
pulses and pulsed microwave radiation, and 
the wave guide simulator for electromagnetic
coupling measurements. 
At the same time, Dr. Schmidt explained the
applications and functionalities of the facilities.

Dr. Wolf, Dr. Wiemken and Dr. Schmidt during a tour around the experimental hall
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Future Security 2008: 
International Security Research Conference

One year after the start of the German and
European research programs, scientists, 
entrepreneurs and politicians presented first
results at the security research conference from 
10 – 11 September. Patron of this conference is
the German Federal Ministry of Education and
Research (BMBF). In 2007, the German federal
government had initiated a cross-departmental
security research program. In the 7th EU research
framework program, this key topic came into the
focus for the first time.

This year, the conference again succeeded 
in fostering cooperation and bringing together
national and international actors: speakers and
participants from eleven countries used the
conference to describe the current state of affairs

and discussed innovative technologies and
projects as well as preventive measures for civil
security. International speakers included Admiral
Jay M. Cohen, Under Secretary of Homeland
Security for Science and Technology of the 
United States Department of Homeland Security,
and Dr. Jacqueline Lecourtier, General Director 
of the French National Research Agency.

Dr. Wiemken as chairman during the opening of the session
“Security and Space”

Dr. Rosenstock in a professional conversation at the stand of
the Fraunhofer INT



52  Fraunhofer INT  Annual Report 2008

Signing of the cooperation agreement
between the Bonn-Rhein-Sieg University of
Applied Sciences and the Fraunhofer Institute
for Technological Trend Analysis INT,
Euskirchen

On 8 October 2008, the Fraunhofer Institute for
Technological Trend Analysis INT and the Bonn-
Rhein-Sieg University of Applied Sciences signed 
a cooperation agreement.
Target of the agreement is to expand the cooper-
ation between the University and the Institute in
the areas of research and teaching.

Prof. Dr. Krzeminski, Prof. Dr. Schümchen and Dr. Wiemken during the agreement signing ceremony

Based on this agreement, scientists of the
Institute will give lectures at the University and
students will be given the opportunity to write
their diploma or master thesis at the Institute. 

Moreover, it is planned to conduct joint research
projects.
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News, Events, People 2008

Visit of a Chinese delegation from 
27 – 29 October 2008

In October 2008, eight representatives 
of the China Defense Science and Technology
Information Centre (CDSTIC) visited the
Fraunhofer INT. This three-day event included 
the topics: methods of technology forecast, 
international research and technology, infor-
mation systems and threat analyses.

There was an extensive exchange of information
between the delegation and members of the
institute. Chosen topics included a.o. disruptive
technologies, the future defense-related relevance
of nanotechnology, energy storage systems, biblio-
metrics and European security and defense
research.
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“Research in the Area of Security and
Defense in 2030” – scenario workshop 
18 – 19 November 2008, Fraunhofer INT
Euskirchen

The aim of the scenario study “Research in 
the Area of Security and Defense in 2030” was 
to obtain a perspective of possible future develop-
ments in the security and defense related scientific
landscape in Germany and Europe.
By means of scenario techniques, different scena-
rios were created and then compared regarding
their impacts on research. However, the study 
did not aim to predict future developments with 
a high probability. It merely should present oppor-
tunities to give thought-provoking impulses 
for the planning of security-relevant research,
infrastructure and organization.
For this, numerous experts gave their professional
input in the framework of a two-day workshop
which was realized at the Fraunhofer INT under
the guidance of the management consultancy
Geschka & Partner.

Three scenarios were chosen for further 
consideration:

Scenario A: the state as an actor in a prospering 
economic and technological environ-
ment with growing asymmetric threats

Scenario B: the state as an actor in a weak 
economic and technological 
environment with a series of natural 
catastrophes

Scenario C: private actors in a good economic 
and technological environment 
with a stable political situation and 
few threats

Participants (in alphabetical order): Dr. J. Burbiel (Fraunhofer INT), Dr. S. Chmel (Fraunhofer INT), Dr. W. Fischer (Research Center
Jülich), Prof. Dr. G. Geiger (Technische Universität München), Pro. Dr. G.H. Geschka (Geschka & Partner), H. Hahnewald (Geschka
& Partner), Dr. S. Heinrich (Prognos AG), G. Huppertz (Fraunhofer INT), C. Klein (Rheinmetall AG), Dr. D. Kock (Fraunhofer INT),
Dr. H.-J. Kruse (Rheinmetall AG), M. Levin (European Defense Agency), C. Melcher (Federation of German Industries), 
Dr. S. Müller (Fraunhofer INT), C. Raab (Copura GmbH), Dr. N. Schmitt (EADS Innovation Works), Dr. J. Schulze (Fraunhofer INT),
M. Schwarz-Geschka (Geschka & Partner), Prof. Dr. H. Spitzer (Universität Hamburg), Dr. O Teichert (VDI Technologiezentrum
GmbH), P. Thesing (Fraunhofer INT), D. Thorleuchter (Fraunhofer INT), A. Vergin (Zentrum für Transformation der Bundeswehr),
Dr. P. Zoche (Fraunhofer ISI).
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At first glance, the comparison between scenario
A and scenario B and their impacts on security
research showed surprising matches:
• Traditional defense technology gains 

importance,
• Military and civil security research remain – 

at least in part – separate areas of competence,
• Security research alignment is essentially

influenced by governmental decision-making.

In both cases, security research – with different
research focuses – becomes increasingly more
complex and interdisciplinary.
In contrast to scenario B, scenario A is based on
the assumption that asymmetric threats also
strongly increase. Above all, this would necessitate
an increase in police work, global networking of
police institutions and corresponding research
focuses. 

In scenario B, an increasing danger originates
from a growing number of natural catastrophes,
necessitating investments in emergency manage-
ment and prevention research. 
Scenario B assumes other economic framework
conditions for security and defense-relevant
research than scenario A. 
As Germany loses its economic and technological
position, investments in research decline e.g. due
to withdrawal of investors or reduced government
funding. 

Thus, it would not be possible to conduct 
high-tech research at the same top level as in
scenario A.

When comparing scenarios A and B to scenario
C, several distinct differences regarding future
security research became evident:
• Traditional defense loses importance due to

decreasing symmetric threats;
• The line between military and civil research

becomes blurred;
• Due to the withdrawal of the government,

security research is largely ruled by the demand
and marketing opportunities of security tech-
nology producers or service providers.

Discussing all scenarios it became apparent 
that security and defense-related research is not
only strongly influenced by form and intensity 
of existing threats, but it also depends on the
respective main actors (private vs. public clients,
research bodies, end users etc.). 
Within the study these factors turned out to be
the essential driving forces for the development 
of the scientific landscape in the area of security
and defense.



Wirtz, H.: Accounting & Taxes, Wintersemester
2008/2009, FOM Fachhochschule für Oekonomie
& Management, Essen

Wirtz, H.: Handelsbilanz, Wintersemester 
2007/ 2008, FOM Fachhochschule für Oekonomie
& Management, Essen

Lectures

Chmel, S.: Seminar über Kernmodelle und
ihre experimentelle Überprüfung, Sommer-
semester 2008, Universität Bonn

Chmel, S.: Advanced Physics I (Atomphysik),
Masterstudiengang, Wintersemester 2008/2009,
Fachhochschule Koblenz, Rhein-Ahr-Campus

Chmel, S.: Advanced Physics II (Kernphysik),
Masterstudiengang, Sommersemester 2008, 
Fachhochschule Koblenz, Rhein-Ahr-Campus

Chmel, S: Advanced Physics II (Festkörper-
physik), Masterstudiengang, Sommersemster
2008, Fachhochschule Koblenz, Rhein-Ahr-Campus

Jovanovic, M.: Bibliometrische Analysen,
Lehrauftrag an der Heinrich-Heine-Universität
(Seminar), Düsseldorf, Sommersemester 2008

Jovanovic, M.: Projektmanagement,  Lehrauf-
trag an der Heinrich-Heine-Universität (Seminar),
Düsseldorf, Wintersemester 2008/2009

Wiemken, U.: Einführung in die Technik,
Fachhochschule Köln, Fakultät für Informations-
und Kommunikationswissenschaft, Köln

Wiemken, U. in Zusammenarbeit mit Burbiel, J.;
Grüne, M.; John, M.; Jovanovic, M.; Kohlhoff, J.;
Neupert, U.; Pastuszka, H.-M.; Reschke, S.:
Aktuelle Entwicklungen in der Technik,
Fachhochschule Bonn-Rhein-Sieg, Fachbereich
Elektrotechnik, Maschinenbau und Technikjour-
nalismus, Sankt Augustin

Wirtz, H.: Investition, Finanzierung, Steuern,
Wintersemester 2007/2008, Sommersemester
2008, Wintersemester 2008/2009, Hochschule
Fresenius, Köln

Wirtz, H.: Investition und Finanzierung,
Sommersemester 2008, FOM Fachhochschule für
Oekonomie & Management, Essen

Lectures
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International Cooperation

Jovanovic, M.:
• Internship am Parlament der EU im Büro des

Abgeordneten MEP Dr. Jan-Christian Ehler,
November 2008 bis März 2009

Köble, T.; Rosenstock, W.:
• Mit Prof. Vadim L. Romodanov, Experimental

Reactor Physics Institute, MEPhI, 115409,
Moscow, Kashirskoe Shosse 31, Russian Fede-
ration, und seiner Arbeitsgruppe wurde im
Rahmen des kanadisch-europäischen Projekts
ISTC 2978 “Digital technology for the control
of fissile materials in devices with pulsed 
sources“ Detektionsverfahren für Spalt- und
Explosivstoffe in Koffern an Fughäfen diskutiert.
Weitere Kooperationspartner sind Universita
Degli Studi di Bari /Dipartimento Interateneo di
Fisica (Italien) und Bubble Technology Industries
Inc. (Canada).

Missoweit, M.: 
• Unterstützung des BMVg Rü IV 2 bei den 

R&T PoC Sitzungen der EDA
• Unterstützung des BMVg Rü IV 2 bei der Erstel-

lung der “European Research & Technology
Strategy“ der EDA 

• In Zusammenarbeit mit Frankreich und unter
Leitung von BMVg Rü IV1: Unterstützung 
bei der Entwicklung einer “European Defence
Research Centers (EDRC)“ – Initiative bei der
EDA 

• AP-Seminar “Internationale F&T Brüssel“:
Gespräche mit EDA (Capability und R&T
Directorate); FhG Büro Brüssel; Michael Langer
(Vice President Externals Affairs EU/NATO 
Head of the Diehl); Dr. Wenzel (Leiter des
Rüstungsreferats NATO); Dr. Ehler (MdEP); 
Dr. Buck (Ständige Vertretung der BRD 
bei der EU)

Pastuszka, H.-M.:
• Unterstützung Präsident BBK bei der Leitung

der ESRIF (European Security Research and
Innovation Forum) AG4 “Krisenmanagement“,
sowie Mitarbeit im Rahmen dieser AG

International Cooperation

Rosenstock, W.:
• European Security Research and Innovation

Forum (ESRIF), WG 6 CBRN, speziell: 
Key technological developments enabling 
R&N-development & deployment 

• Teilnahme an den Sitzungen der Working
Group on Verification Technologies and
Methodologies (VTM), die von der Non
Proliferation and Nuclear Safeguards Unit im
Joint Research Centre in Ispra, Italien, organi-
siert wird. Das Gebiet Verifikation (allgemein,
nicht nur nuklear) wird dort permanent für die
ESARDA (European Safeguards Research and
Development Association) bearbeitet.

Suhrke, M.:
• Mitarbeit in der NATO RTO SCI-198 Task Group

Protection of Military Networks Against High
Power Microwave Attacks 
Treffen: Brüssel, 30.01.-01.02.2008,
Farnborough (UK), 06.-08.05.2008, Kjeller
(Norwegen), 14.-16.10.2008

• Proposal HPM Threat Scenarios, US/GE Science
and Technology Workshop, Reston, 
04.-05.03.2008

• Mitglied der ESRIF Working Group 2 Security of
Critical Infrastructures
Panel Meeting: Brüssel, 23.10.2008

Wiemken, U.:
• Mitglied der Subgroup für “Disruptive

Technologies“ im Rahmen der Kooperation der
LoI6-Länder

• Member at large im IMC (Information Manage-
ment Committee) der NATO RTO

• Mitglied der ESRIF Working Group 5 Foresight
and Scenarios

Wiemken, U.; Römer, S.; Neupert, U.:
• Deutsche Vertreter in der NATO Task Group

SAS 062 “Assessment of Possible Disruptive
Technologies for Defence and Security“

Wiemken, U.; Römer, S.; Neupert, U.:
• Trilaterale Kooperation mit Schweden und 

den Niederlanden zu langfristigen Technologie-
entwicklungen



International Review Activities

Burbiel, J.: Journal of Heterocyclic Chemistry

Burbiel, J.: Beilstein Journal of Organic
Chemistry

Kuhnhenn, J.; Metzger, S.: IEEE Transactions on
Nuclear Science

Höffgen, S.; Kuhnhenn, J.; Metzger, S.: 
RADECS Conference

Schmidt, H.-U.; Suhrke, M.: IEEE Transactions
on Electromagnetic Compatibility

Schulze, J.: Pure and Applied Geophysics

Suhrke, M.: Mitglied des Programmkomitees
des Symposiums EME 2009 “Elektromagne-
tische Effekte“, BAkWVT Bundesakademie für
Wehrverwaltung und Wehrtechnik, Mannheim

International Review Activities
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Collaboration in Committees

Schulze, J.: Diskussionsrunde “40 Jahre NVV –
Bilanz, Herausforderungen, Perspektiven“ 
zur Vorbereitung der NVV-Überprüfungs-
konferenz 2010, Berlin, 01.07.2008

Schulze, J.: Schutzkommission beim Bundes-
minister des Innern

Schulze, J.: EuroTech Security Research Group

Schulze, J.: Stiftung Wissenschaft und Politik,
Arbeitskreis Proliferation

Schulze, J.: DGAP Task Force “Nichtverbreitung
von Massenvernichtungswaffen und sensitiven
Technologien“

Collaboration in Committees



Participation in Standardization Work

Standardization work (VDE/DIN) by experts 
of the NE department:

IEC IEC/TR 62283 
(J. Kuhnhenn) 

IEEE Development IEEE P1682 
(J. Kuhnhenn)

DIN/Electrontechnical standards: 
NEA 760 Development of VG standards  

VG96900-96907, 
“NEMP- und Blitzschutz”, 
Development of VG standards, 
part “Grenzwerte für Geräte”
(H.-U. Schmidt)

NEA 763.2 Development of VG standards  
VG95370 ff., 
“Elektromagnetische Verträglichkeit” 
(H.-U. Schmidt)

VDE/DIN (German Electrotechnical Commission):
DKE 767.4.4 “TEM-Wellenleiter und Moden-

verwirbelungskammern”
(VDE/DIN-EMV standards)
(H.-U. Schmidt, M. Suhrke)

Appendix
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Presentations 2008

Presentations 2008

Kohlhoff, J.: Roboter – Vom Handhabungs-
automaten zum Personal Robot, 
Vorlesung “Technik und gesellschaftlicher Wandel
– Rückblick und Ausblick“, U. Wiemken et al., 
FH Bonn-Rhein-Sieg, Sankt Augustin, 11.01.2008

Burbiel, J.: Psychopharmaka – Chemie für die
Seele, FH Bonn-Rhein-Sieg, Sankt Augustin,
Vortrag im Rahmen des Seminars “Technik und
gesellschaftlicher Wandel“ im Studiengang
Technikjournalismus, Wintersemester 2007/2008,
18.01.2008

Pastuszka, H.-M.: Sicherheitsforschung – ein
Überblick: Programme und Strukturen, 
FH Bonn-Rhein-Sieg, Sankt Augustin, Vortrag im
Rahmen des Seminars “Technik und gesellschaft-
licher Wandel“ im Studiengang Technikjourna-
lismus, Wintersemester 2007/2008, 25.01.2008

Rosenstock, W.: Struktur und Zusammen-
fassung Sachstand Bedrohungsanalyse, 
6. Sitzung der AG 1 Bedrohungsanalyse der 
NAG RB, ABC-Selbstschutzschule in Sonthofen,
Jägerkaserne, 29.-30.01.2008

Rosenstock, W.: Messtechnische Möglichkeiten
des INT bei der Detektion von Spaltstoffen, 
8. Informationsveranstaltung zur Nuklearspezifi-
schen Gefahrenabwehr, Bundesamt für Strahlen-
schutz (BfS), Bad Salzgitter, 07.-08.02.2008

Missoweit, M.: Bioterroristische Bedrohungs-
potentiale – eine Gefahr und Herausforderung
für die NATO?, Deutsche Atlantische
Gesellschaft e.V., Magdeburg, 13.02.2008

Suhrke, M.: Pulstests des INT in der Moden-
verwirbelungskammer der WTD 81 Greding,
Normensitzung GAK 767.3/4.4 “TEM-Wellenleiter
und Reverb-Chamber“, DKE Deutsche Kommis-
sion Elektrotechnik Elektronik Informationstechnik
im DIN und VDE, Hannover, 13.02.2008 und
18.06.2008

Jovanovic, M.: Bibliometrie – Die Wissenschaft
der Wissenschaft, Fraunhofer IZFP, Saarbrücken,
25.02.2008

Köble, T.: Experiences as an Observer 
of the CTBT On-Site-Inspection Exercise 
DE07 in Chernobyl, 72. Jahrestagung der
Deutschen Physikalischen Gesellschaft 
(Physics and Disarmament), Berlin, 28.02.2008 

Jovanovic, M.: Report on the third session 
of the Amaldi Conference 2008: “Regional
Conflicts and the Nuclear Question“,
Rapporteur im Rahmen der “XVII International
Amaldi Conference of Academies of Sciences and
National Scientific Societies on Scientific Questions
of Global Security”, DESY, Hamburg, 16.03.2008

Rosenstock, W.: Bedrohung durch radiologi-
schen/nuklearen Terror – Lehren aus Unfällen,
Gemeinsames Seminar des Arbeitskreises Not-
fallschutz des Fachverbandes für Strahlenschutz
und des Deutschen WHO REMPAN-Zentrums an
der Klinik und Poliklinik für Nuklearmedizin der
Universitätsklinik Würzburg, 02.-04.04.2008

Grüne, M.: Nanotechnologie – Grundlagen,
Anwendungen, Wehrtechnik, Vortrag im
Rahmen des Workshops Technologie zur MidTerm
Study 2025 des ZtransfBw, Brühl, 21.04.2008

Kohlhoff, J.: Langfristige technologische und
wehrtechnische Trends, Vortrag im Rahmen des
Workshops Technologie zur MidTerm Study 2025
des ZtransfBw, Brühl, 21.04.2008

Goymann, S.: “Salvage Fusing“ – eine erste
Annäherung, 21. Sitzung der nationalen techni-
schen Arbeitsgruppe TBM-Bekämpfung, Koblenz,
21.-23.04.2008 

Suhrke, M.: High Altitude Nuclear Weapon
Detonation Effects – Electromagnetic Pulse,
21. Sitzung der nationalen technischen
Arbeitsgruppe TBM-Bekämpfung, Koblenz, 
21.-23.04.2008

Schmidt, H.-U.: Personensicherheit bei EMV-
Arbeiten im Hochfrequenzbereich, FH Bonn-
Rhein-Sieg, Sankt Augustin, 15.05.2008

Rosenstock, W.: Erfahrungen und Forschungs-
aktivitäten des Fraunhofer-INT auf dem
Gebiet ABC-Abwehr, Rheinmetall Waffe
Munition, Düsseldorf, 21.05.2008



Presentations 2008

Schmidt, H.-U.: Gefährdungspotential von
Hochleistungs-Mikrowellen (HPM) für Rechen-
zentren, Seminar Sicherheit und Höchstverfüg-
barkeit von Serverparks, Rechnenzentren und 
IT-Räumen, Simedia-Fachseminar, Frankfurt /Main,
29.05.2008

Schulze, J.: Schwerpunkte des Phase1-
Demonstrationsprojektes DEMASST, Bonn,
Informationstag für den zweiten EU-Aufruf im
Bereich “Security Research“, 11.06.2008

Kuhnhenn, J.: Möglichkeiten der Strahlungs-
qualifizierung am Fraunhofer INT, 
DLR Anwendertag, Heidelberg, 11.06.2008

Chmel, S.: Radiological and electromagnetic
threat to critical infrastructure and detection
techniques, Safety and Security Systems in
Europe, Potsdam, 19.06.2008

Suhrke, M.: Empfindlichkeit kommerzieller 
IT-Netzwerk-Komponenten für Mikrowellen
mittlerer Leistung, Sitzung der Nationalen
Arbeitsgruppe HPEM, Unterlüß, 08.-09.07.2008

Suhrke, M.: Pulstests des INT in der Moden-
verwirbelungskammer der WTD 81 Greding,
Sitzung der Nationalen Arbeitsgruppe HPEM,
Unterlüß, 08.-09.07.2008

Thorleuchter, D.: Mining Ideas in Textual
Information, German Classification Society –
32nd Annual Conference, Hamburg, 
16.-18.07.2008

Thorleuchter, D.: Mining Technologies in
Defense and Security, German Classification
Society – 32nd Annual Conference, Hamburg, 
16.-18.07.2008

Suhrke, M.: Transfer Function Measurements
and Low Power Microwave Susceptibility
Tests of a Complex Communication Network,
EUROEM Lausanne, 21.-25.07.2008

Köble, T.: Tracking of Fissile Material with
Neutron Detector Systems, 49th annual meeting
Institute of Nuclear Materials Management
INMM, Nashville, TN, U.S.A., Juli 2008

Kuhnhenn, J.; Höffgen, S.; Weinand, U.: Quality
Assurance for Irradiation Tests of Optical
Fibers: Uncertainty and Reproducibility, 
8th European Workshop on Radiation Effects on
Components and Systems, Jyväskylä Finland, 
10.-12.09.2008.

Jovanovic, M.: Effects of civil war: Scientific
Cooperation in the Republics of the former
Yugoslavia and the province of Kosovo, 
Vortrag im Rahmen der “10th international 
conference on science and technology indicators”,
Wien, 17.09.2008

Burbiel, J.: Gefahrenpotentiale von chemischen
Kampfstoffen und toxischen Industriechemi-
kalien – das Punktesystem, Jahrestagung der
Deutschen Pharmazeutischen Gesellschaft, Bonn,
08.-11.10.2008

Wiemken, U.: Technological Trends - some
implications of nanotechnology for defence
and security planning, European Technology
Transfer Conference: Security, München,
14.10.2008

Thorleuchter, D.: Text Mining im Rot-Schwarz
Übergang, RS-Gate Tagung, Köln, 16.10.2008

Grüne, M.: Nanotechnology and its Future
Implications on Defence and Security, 
Chinese German Seminar on “Prediction on
the developments of technologies in the
future 20 years which may have significant
influence on national defense security“,
Fraunhofer INT and CDSTIC, Euskirchen, 
27.-29.10.2008

Höffgen, S.: Measuring Ionizing Radiation
with Fiber Bragg Gratings, 19th International
Scientific Conference Mittweida, Mittweida,
06.11.2008

Thorleuchter, D.: Modellierung sicherer
Computersysteme in der Multi-Level-
Security Umgebung, Rheinlandtreffen 2008 –
gemeinsame Konferenz der Gesellschaft für
Informatik e.V. (GI ) und connect Deutschland,
Bonn, 12.-13.11.2008
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Gericke, W.: Erstellung Notfallplan (BCM), 
IT-Sicherheitstagung (Rheinlandtreffen 2008),
Telekom, Bonn, 12.11.2008

Grüne, M.: Nanotechnologie – Querschnitts-
technologie des 21. Jahrhunderts?, Vorlesung
“Technik und gesellschaftlicher Wandel –
Rückblick und Ausblick“, U. Wiemken et al., 
FH Bonn-Rhein-Sieg, Sankt Augustin, 14.11.2008

Rosenstock, W.: Zwischenbericht der Arbeits-
gruppe – Bedrohungsanalyse, Nationale
Arbeitsgruppe radiologische Bombe, 5. Sitzung;
BMVg Bonn, 18.11.2008

Suhrke, M.: Arbeiten des INT auf dem 
Gebiet Elektromagnetische Effekte (EME),
Abstimmungsgespräch WIS – INT, Munster, 
19.-20.11.2008

Metzger, S.: Investigation and Analysis of 
Very High Energy Accelerators for Radiation
Simulation, ESA project A5697 – kickoff 
meeting, Noordwijk, Niederlande, 20.11.2008

Burbiel, J.: Psychopharmaka – Chemie für die
Seele, Vortrag im Rahmen des Seminars 
“Einführung in die Technik, aktuelle Entwicklun-
gen“ im Studiengang Technikjournalismus,
Wintersemester 2008/2009, FH Bonn-Rhein-Sieg,
Sankt Augustin, 21.11.2008

Pastuszka, H.-M.: Sicherheit und
Sicherheitsforschung – Entwicklungslinien
und gesellschaftliche Implikationen, Vortrag
im Rahmen des Seminars “Einführung in die
Technik, aktuelle Entwicklungen“ im Studiengang
Technikjournalismus, Wintersemester 2008/2009,
FH Bonn-Rhein-Sieg, Sankt Augustin, 28.11.2008

Kretschmer, T.: Langfristige technologische
Trends – Mögliche Auswirkungen für Land-
streitkräfte, Vortrag im Rahmen des Symposiums
Landstreitkräfte 2008, Brühl, 01.12.2008

Thorleuchter, D.: Modeling a Secure Computer
System, IASC 2008 (International Association for
Statistical Computing), Satellite Meeting:
Statistical Modeling for Computer Security, Seoul,
Korea, 01.-03.12.2008

Neupert, U.: Energy Harvesting – Energie-
gewinnung aus der Umwelt im kleinen und
im großen Maßstab, Vorlesung “Technik und
gesellschaftlicher Wandel – Rückblick und 
Ausblick“, U. Wiemken et al., FH Bonn-Rhein-
Sieg, Sankt Augustin, 05.12.2008

Gericke, W.: VS-NfD im INT, Tagung des 
AK-Betriebs der FhG, IPT, Aachen, 11.12.2008

Gericke, W.: Notfallplanung (BCM), Tagung des
AK-Betriebs der FhG, IPT, Aachen, 11.12.2008

Wiemken, U.: Prognosen: Ihre Grenze und ihre
Rolle in der Planung, 3rd annual ifQ conference,
ifQ, Bonn, 11.12.2008 

Kuhnhenn, J.: Optical fibres as radiation 
sensors at high energy accelerators, 
Seminar über Teilchenphysik der Universität Bonn,
Bonn, 11.12.2008

Chmel, S.: Sicherheitsforschung in der FhG –
Innovationsplattform “Schutz von Verkehrs-
infrastrukturen“, Airport Center, Frankfurt,
15.12.2008

Thorleuchter, D.: Text Mining als Instrument
für Planung und Zukunftsanalyse, DIFI-Tagung,
Frankfurt, 22.12.2008
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Publications 2008

Publications 2008

Blum, U.; Fricke, K. H.: Indications for a 
long-term temperature change in the polar
summer middle atmosphere, Journal of 
atmospheric and solar-terrestrial physics 70
(2008), Nr.1, S.123-137

Burbiel, J.; Grigoleit, S.; Schulze, J.: 
The weighted-bit assessment table of hazar-
dous chemicals. (Deutsche Pharmazeutische
Gesellschaft (Jahrestagung) <2008, Bonn>),
Deutsche Pharmazeutische Gesellschaft e.V. 
-DPhG-, Frankfurt/Main; Rheinische Friedrich-
Wilhelms-Universität Bonn, Fachgruppe
Pharmazie: Herausforderungen an die Pharmazie
im 21. Jahrhundert. Abstractband: Jahrestagung
der Deutschen Pharmazeutischen Gesellschaft, 
8.-11. Oktober 2008 in Bonn, Bonn, 2008, S.20 

Burbiel, J.; Grigoleit, S.; Schulze, J.: 
The weighted-bit assessment table of hazar-
dous chemicals. (Security Research Conference
“Future Security“ <3, 2008, Karlsruhe>), 
Thoma, K.; Fraunhofer-Institut für Kurzzeitdynamik,
Ernst-Mach-Institut -EMI-, Freiburg/Brsg.;
Fraunhofer Verbund, Verteidigungs- und Sicher-
heitsforschung; Bundesministerium für Bildung
und Forschung -BMBF- : Fraunhofer Symposium
Future Security. 3rd Security Research Conference
2008: 10th-11th September 2008, Congress
Center, Karlsruhe, Germany, Stuttgart: Fraunhofer
IRB Verlag, 2008, S.287-291 

Burbiel, J.; Jovanovic, M.; Römer, S.: 
“Data Management“ in der Fraunhofer-
Gesellschaft – Empfehlungen für die 
IT-Strategie-Roadmap, Euskirchen, Fraunhofer
INT, 2008, (Bericht – Fraunhofer-Institut für Natur-
wissenschaftlich-Technische Trendanalysen 206)

Euting, T.: Cognitive Radio, Strategie und
Technik 51 (2008), Nr.1, S.51

Euting, T.; Grüne, M.; Kernchen, R.; Kohlhoff, J.;
Kretschmer, T.; Nätzker, W.; Neupert, U.; 
Notthoff, C.; Reschke, S.; Ruhlig, K.; Suhrke, M.;
Wessel, H.; Herausgeber: Kretschmer, T.;
Wiemken, U.: Informations- und Sensortechno-
logien im militärischen Bereich: Überblick
und Trends. 1. Aufl., Report-Verlag, Bonn, 2008,
(Schriftenreihe “Technologie, Verteidigung und
Sicherheit“ 3) 

Faridi, A.; Engels, M.; Kaiser, W.; Wiemken, U.;
TH Aachen -RWTH-, Lehrstuhl für Geschichte 
der Technik; Fraunhofer INT: Diskurse zur Sicher-
heit in Energietechnik und Energiewirtschaft: 
Eine Bestandsaufnahme 1935 bis 2005,
Fraunhofer IRB Verlag, Stuttgart, 2008.

Gericke, W.; Thorleuchter, D.; Weck, G.;
Reiländer, F.; Loß, D.: Vertrauliche Verarbeitung
staatlich eingestufter Information – die
Informationstechnologie im Geheimschutz,
Informatik-Spektrum Online First (2008), 8 S.

Grüne, M.; Reschke, S.; Kohlhoff, J.: Werkstoff-
trends: Elektronische Funktionspolymere,
Werkstoffe in der Fertigung (2008), Nr.1, S.3

Grüne, M.: Oberflächenkatalyse, Strategie und
Technik 51 (2008), Nr.7, S.53

Grüne, M.: Metamaterialien, Strategie und
Technik (2008), Nr.11, S.44

Grüne, M.; Kohlhoff, J.; Reschke, S.:
Werkstofftrends: Graphen, Werkstoffe in der
Fertigung (2008), Nr.5, S.3

Henschel, H.; Höffgen, S.K.; Krebber, K.;
Kuhnhenn, J.; Weinand, U.: Influence of fiber
composition and grating fabrication on the
radiation sensitivity of fiber Bragg gratings,
IEEE Transactions on Nuclear Science 55 (2008),
Nr.4, S.2235-2242

Huppertz, G.: Rettungsroboter, Strategie und
Technik (2008), Nr.9, S.21

John, M.: Schwarmintelligenz, Strategie und
Technik (2008), Nr.2/3, S.113
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Jovanovic, M.; John, M.; Reschke, S.: 
Effects of civil war: Scientific cooperation in
the republics of the former Yugoslavia and
the province of Kosovo. (International Con-
ference on Science and Technology Indicators
<10, 2008, Vienna>), Hörlesberger, M.; University
of Vienna, Austria; Austrian Research Centers
GmbH -ARC-, Wien: Excellence and emergence –
A new challenge for the combination of quanti-
tative and qualitative approaches: 10th Internatio-
nal, Conference on Science and Technology
Indicators; Book of Abstracts; 17.-20.09.2008,
Vienna, Salzburg: ARC, 2008, S.65-69 

Köble, T.: Experiences as an observer of the
CTBT on-site-inspection exercise DE07 in
Chernobyl. (Deutsche Physikalische Gesellschaft,
Arbeitskreis Festkörperphysik (Frühjahrstagung)
<72, 2008, Berlin>), Deutsche Physikalische
Gesellschaft e.V. -DPG-, Bad Honnef: 72. Jahres-
tagung der DPG und DPG Frühjahrstagung des
Arbeitskreises Festkörperphysik mit anderen Fach-
verbänden und den Arbeitskreisen der DPG 2008:
Berlin, 25.-29.02.2008, Bad Honnef: DPG, 2008,
S.772 (Verhandlungen der Deutschen Physikali-
schen Gesellschaft. Reihe 6 43.2008, 1)

Köble, T.; Risse, M.; Berky, W.; Chmel, S.;
Friedrich, H.; Engelen-Peter, J.; Rosenstock, W.:
Tracking of fissile material with neutron
detector systems. (Institute of Nuclear Materials
Management (INMM Annual Meeting) <49, 2008,
Nashville/Tenn.>) Institute of Nuclear Materials
Management -INMM-: INMM 49th Annual
Meeting 2008. Proceedings. CD-ROM: Nashville,
Tennessee, July 13-17, 2008, Madison/Wis.:
Omnipress, 2008, 8 S. 

Kohlhoff, J.: Formgedächtniswerkstoffe,
Strategie und Technik (2008), Nr.5, S.26

Kohlhoff, J.; Reschke, S.; Grüne, M.: Werkstoff-
trends: Amorphe Kohlenstoffschichten,
Werkstoffe in der Fertigung (2008), Nr.4, S.3

Lieder, E.O.; Pasternak, A.A.; Lieder, R.M.;
Efimov, A.D.; Mikhajlov, V.M.; Carlsson, B.G.;
Ragnarsson, I.; Gast, W.; Venkova, T.; Morek, T.;
Chmel, S.; Angelis, G. de; Napoli, D.R.; 
Gadea, A.; Bazzacco, D.; Menegazzo, R.; 
Lunardi, S.; Urban, W.; Droste, C.; 
Rzaca-Urban, T.; Duchene, G.; Dewald, A.:
Investigation of lifetimes in quadrupole bands
of 142Gd, The European physical journal. A,
Hadrons and nuclei 35 (2008), Nr.2, S.135-158

Nesse, H.; Heinrich, D.; Williams, B.; Hoppe, U.P.;
Stadsnes, J.; Rietveld, M.; Singer, W.; Blum, U.;
Sandanger, M.I.; Trondsen, E.: A case study of 
a sporadic sodium layer observed by the 
ALOMAR Weber Na lidar, Annales Geophysicae
26 (2008), Nr.5, S.1071-1081

Neupert, U.: Energy Harvesting, Strategie und
Technik 51 (2008), Nr.10, S.50

Notthoff, C.; Reschke, S.; Kohlhoff, J.; Grüne, M.:
Werkstofftrends: Wood-plastic-composites,
Werkstoffe in der Fertigung (2008), Nr.2, S.3

Pasternak, A.A.; Lieder, E.O.; Lieder, R.M.; 
Chmel, S.; Gast, W.; Venkova, T.; Angelis, G. de;
Napoli, D.R.; Gadea, A.; Bazzacco, D.;
Menegazzo, R.; Lunardi, S.; Duchene, G.:
Investigation of lifetimes in the dipole band
of 139Sm, The European physical journal. A,
Hadrons and nuclei 37 (2008), Nr.3, S.279-286

Pohl, C.: Beryllium – ein Proliferations-
problem?. (Deutsche Physikalische Gesellschaft,
Arbeitskreis Festkörperphysik (Frühjahrstagung)
<72, 2008, Berlin>), Deutsche Physikalische 
Gesellschaft e.V. -DPG-, Bad Honnef: 72. Jahres-
tagung der DPG und DPG Frühjahrstagung des
Arbeitskreises Festkörperphysik mit anderen
Fachverbänden und den Arbeitskreisen der DPG
2008: Berlin, 25.-29.02.2008, Bad Honnef: DPG,
2008, S.771-772, (Verhandlungen der Deutschen
Physikalischen Gesellschaft. Reihe 6 43.2008, 1)

Reschke, S.: Nanotechnologie, in: Moeller, E.:
Handbuch Konstruktionswerkstoffe: Auswahl,
Eigenschaften, Anwendung, München: Hanser,
2008, S.843-878 



Reschke, S.; Gundlach, C.: Ein Blick in die Zu-
kunft, Wirtschaft Nordhessen (2008), Nr.5, S.36

Reschke, S.; Grüne, M.; Kohlhoff, J.: Werkstoff-
trends: Thermoelektrika, Werkstoffe in der
Fertigung (2008), Nr.3, S.3

Reschke, S.; Kohlhoff, J.; Grüne, M.:
Werkstofftrends: Selbstheilende Werkstoffe,
Werkstoffe in der Fertigung (2008), Nr.6, S.3

Rosenstock, W.: Detection of concealed
radioactive and nuclear materials in situ.
(Security Research Conference “Future Security“
<3, 2008, Karlsruhe>), Thoma, K.; Fraunhofer-
Institut für Kurzzeitdynamik, Ernst-Mach-Institut 
-EMI-, Freiburg/Brsg.; Fraunhofer Verbund,
Verteidigungs- und Sicherheitsforschung; Bundes-
ministerium für Bildung und Forschung -BMBF-:
Fraunhofer Symposium Future Security. 
3rd Security Research Conference 2008: 
10th-11th September 2008, Congress Center
Karlsruhe, Germany, Stuttgart: Fraunhofer IRB
Verlag, 2008, S.361-365 

Rosenstock, W.: Bedrohung durch radio-
logischen/nuklearen Terror – Lehren aus
Unfällen. (Arbeitskreis Notfallschutz (Seminar)
<2008, Würzburg>), Bayer, A.; Fachverband für
Strahlenschutz, Arbeitskreis Notfallschutz: Fragen
des radiologischen und nuklearen Notfallschutzes
aus medizinischer Sicht: Gemeinsames Seminar
des Arbeitskreises Notfallschutz des Fachverbandes
für Strahlenschutz und des Deutschen WHO 
REMPAN-Zentrums an der Klinik und Poliklinik für
Nuklearmedizin der Universitätsklinik Würzburg;
Würzburg, 2. bis 4. April 2008, Köln: TÜV Media,
2008, S.115-124, (Publikationsreihe – Fortschritte
im Strahlenschutz)

Ruhlig, K.: Autonomic computing, Strategie
und Technik 51 (2008), Nr.8, S.55

Thesing, P.: Entscheidungsunterstützung durch
intelligente Informationssysteme, Bundesmini-
sterium der Verteidigung -BMVg-, Unterabteilung
Rü IV, Bonn: Wehrwissenschaft Forschung & Tech-
nologie. Jahresbericht 2007: Wehrwissenschaft-
liche Forschung für deutsche Streitkräfte in der
Transformation, Bonn, 2008, S.28-29 

Thesing, P.: Decision Support by Intelligent
Information Systems, Bundesministerium der
Verteidigung -BMVg-, Unterabteilung Rü IV, Bonn:
Annual Research and Technology Report 2007:
Defence Research for the German Armed Forces
in the Process of Transformation, Bonn, 2008, 
S.28-29 

Thorleuchter, D.: Finding new technological
ideas and inventions with text mining and
technique philosophy. (Gesellschaft für Klassifi-
kation (Annual Conference) <31, 2007, Freiburg>),
Preisach, C.; Gesellschaft für Klassifikation: Data
analysis, machine learning and applications:
Proceedings of the 31st Annual Conference of the
Gesellschaft für Klassifikation e.V., Albert-Ludwigs-
Universität Freiburg, March 7-9, 2007, Berlin:
Springer, 2008, S.413-420, (Studies in classifica-
tion, data analysis, and knowledge organization)

Thorleuchter, D.: Modeling a secure computer
system. Paper. (World Conference on Computa-
tional Statistics and Data Analysis <4, 2008,
Yokohama>), The International Association for
Statistical Computing: The Satellite Workshop of
the IASC 2008 World Conference. Statistical
Modeling for Computer Security: 1st-3rd December,
2008, Soongsil University, Seoul, Korea Seoul,
2008, S.111-125 

Thorleuchter, D.: Modeling a secure computer
system. Presentation. (World Conference on
Computational Statistics and Data Analysis <4,
2008, Yokohama>), The International Association
for Statistical Computing: The Satellite Workshop
of the IASC 2008 World Conference. Statistical
Modeling for Computer Security: 1st-3rd December,
2008, Soongsil University, Seoul, Korea Seoul,
2008, S.81-109 

Töpfer, M.; Burbiel, J.; Müller, C.E.; Knittel, J.;
Verspohl, E.J.: Modulation of insulin release 
by adenosine A1 R receptor agonists and
antagonists in INS-1 cells: The possible 
contribution of 86 Rb+ efflux and 45Ca2+
uptake, Cell biochemistry and function 26 (2008),
Nr.8, S.833-843

Wessel, H.: Spintronik, Strategie und Technik
(2008), Nr.4, S.74

Publications 2008
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Wiemken, U.: Prognosen für vorsorgliche
Planung, Strategie und Technik (2008), Nr.2/3,
S.114-116

Wiemken, U.: Technologievorausschau vor
dem Hintergrund staatlicher Vorsorge und
Planung, Proceeding 3rd annual ifQ conference,
ifQ, Bonn, 11.-12.12.2008

Wijnands, T.; Jonge, L.K. de; Kuhnhenn, J.;
Höffgen, S.K.; Weinand, U.: Optical absorption
in commercial single mode optical fibers 
in a high energy physics radiation field, 
IEEE Transactions on Nuclear Science 55 (2008),
Nr.4, S.2216-2222

Wirtz, H.: Steuerliche Behandlung von For-
schungseinrichtungen im Lichte der aktuellen
BFH-Rechtsprechung, Die Wirtschaftsprüfung
(2008), Nr.22, S.1077-1080
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Seminar Presentations at the Fraunhofer INT
in 2008

Reschke, S. (Fraunhofer INT, Euskirchen): Wichtige
Methoden des technologischen Innovations-
managements, Euskirchen, 13.02.2008

Kopp, N. (tms, Bonn): Biokomponente im Aus-
breitungsmodell HEAT, Euskirchen, 20.02.2008

Kugeler, Prof. Dr.-Ing. K. (Jülich): Einsatz von
Thorium in der Kerntechnik – Zukunftsaspekte,
Euskirchen, 05.03.2008

Kernchen, Dr. R. (Fraunhofer INT, Euskirchen):
Sensorsysteme zur Umweltüberwachung 
für den militärischen Einsatz, Euskirchen, 
09.04.2008

Friedrich, H. (Fraunhofer INT, Euskirchen):
Ortsauflösender Detektor für thermische
Neutronen, Euskirchen, 16.04.2008

Wiemken, Dr. U. (Fraunhofer INT, Euskirchen):
Utopien und Planung – der steinige Weg zur
Wirklichkeit, Euskirchen, 23.04.2008

Chmel, Dr. S. (Fraunhofer INT, Euskirchen): Wann
rotiert ein Atomkern? Euskirchen, 30.04.2008

Girard, Dr. S. (CEA, Frankreich): New constraints
for fiber optic based systems due to the harsh
environment of the Laser Megajoule facility,
Euskirchen, 07.05.2008

Höffgen, Dr. S. (Fraunhofer INT, Euskirchen):
Weltraumwetter, Euskirchen, 14.05.2008

John, Dr. M. (Fraunhofer INT, Euskirchen): “All we
are is dust in the wind“ – die Bedeutung von
Staub für den kosmischen Materiekreislauf,
Euskirchen, 28.05.2008

Missoweit, Dr. M. (Fraunhofer INT, Euskirchen):
Evolution von Partnerwahl, Euskirchen, 
11.06.2008

Kohlhoff, J. (Fraunhofer INT, Euskirchen): Spezielle
Werkstoffe im Maschinenbau – ein Projekt
für den VDMA, Euskirchen, 13.08.2008

Kernchen, Dr. R. (Fraunhofer INT, Euskirchen):
Sensorsysteme zur Umweltüberwachung 
für den militärischen Einsatz, Euskirchen, 
20.08.2008

Huppertz, G. (Fraunhofer INT, Euskirchen):
Wirbelschleppen – Luftverkehr am Limit,
Euskirchen, 27.08.2008

Jovanovic, M. (Fraunhofer INT, Euskirchen):
Bibliometrische Analysen am Beispiel der Ko-
operationen der ehemaligen jugoslawischen
Teilrepubliken, Euskirchen, 03.09.2008

Bügel, U. / Frank, T. (Fraunhofer-IITB, Karlsruhe):
Automatische Textklassifizierung, Euskirchen,
17.09.2008

Kock, Dr. D. (Fraunhofer INT, Euskirchen):
Der Kampf ums Ei – Ursachen und Konse-
quenzen von Spermienkonkurrenz, Euskirchen,
15.10.2008

Möller, S. (AGeoBwm, Euskirchen):
Fernerkundungsprodukte aus dem Amt für
Geoinformationswesen der Bundeswehr,
Euskirchen, 22.10.2008

Römer, Dr. S. (Fraunhofer INT, Euskirchen): 
Ribosomen als molekulare Maschine,
Euskirchen, 05.11.2008

Holl, Dr. G. (WIWEB, Swisttal): Detektion von
Explosivstoffen, Euskirchen, 12.11.2008

Meier, Dr. E. C. (SWInstBw, Strausberg):
Das sicherheits- und verteidigungspolitische
Meinungsbild der Deutschen. Erkenntnisse
der Bevölkerungsbefragung des Sozialwissen-
schaftlichen Instituts der Bundeswehr,
Euskirchen, 19.11.2008

Rosenstock, Dr. W. (Fraunhofer INT, Euskirchen):
Bedrohung mit nuklearen/radioaktiven
Stoffen – Lehren aus Unfällen, Euskirchen,
26.11.2008

Seminar Presentations 
at the Fraunhofer INT in 2008
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Adami, C. (Fraunhofer INT, Euskirchen):
Exposition von Personen in elektromagne-
tischen Feldern, Euskirchen, 03.12.2008

Pastuszka, H.-M. (Fraunhofer INT, Euskirchen):
European Security Research and Innovation
Forum (ESRIF) – Hintergrund, Arbeitsweise,
Sachstand und Ausblick, Euskirchen, 
17.12.2008



National and International Research and
Technology
Analyses and expert advice on national, 
European and transatlantic defense-related
research and technology, on European security
research, on defense industries and the 
European Security and Defense Policy (ESDP)

Dipl.-Volksw. Hans-Martin Pastuszka
Phone +49 225118-298
hans-martin.pastuszka@int.fraunhofer.de

Dr. Merle Missoweit
Phone +49 225118-315
merle.missoweit@int.fraunhofer.de

Dr. Sabine Müller
Phone +49 225118-283
sabine.mueller@int.fraunhofer.de

Dipl.-Wirtsch.-Inform. Dirk Thorleuchter
Phone +49 225118-305
dirk.thorleuchter@int.fraunhofer.de

Security and Aspects of Nuclear / Chemical /
Biological Threats
Technological aspects of asymmetric threats;
threat potential assessment of nuclear weapons,
chemical warfare agents, and toxic industrial
chemicals

Dr. Dagmar Kock
Phone +49 225118-314
dagmar.kock@int.fraunhofer.de

Dr. Sonja Grigoleit
Phone +49 225118-309
sonja.grigoleit@int.fraunhofer.de

Fields of Work 
and Contact Persons
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Technology Monitoring
Technological trends; technology early recognition;
international research and technology landscape

Dr. Matthias Grüne
Phone +49 225118-282
matthias.gruene@int.fraunhofer.de

Dr. Birgit Weimert
Phone +49 225118-307
birgit.weimert@int.fraunhofer.de

Technology Forecast
Technology forecasts; technology assessment;
defense technology forecast

Dipl.-Phys. Jürgen Kohlhoff
Phone +49 225118-220
juergen.kohlhoff@int.fraunhofer.de

Dr. Ulrik Neupert
Phone +49 225118-224
ulrik.neupert@int.fraunhofer.de

Technology Analyses
Materials; nanotechnology; information and 
communications technology; space technology;
biological technologies; robotics/unmanned 
systems

Dr. Klaus Ruhlig
Phone +49 225118-289
klaus.ruhlig@int.fraunhofer.de

Dipl.-Ing. Stefan Reschke
Phone +49 225118-221
stefan.reschke@int.fraunhofer.de

Technology Analyses and Forecasts
(TAV)

Meta Analyses and Planning Support
(AP)



71Fraunhofer INT  Annual Report 2008

New Technologies
Feasibility estimates of novel system concepts 
in defense technology; consequences for research
and technology planning

Dipl.-Phys. Stefanie Goymann
Phone +49 225118-254
stefanie.goymann@int.fraunhofer.de

Dr. Silke Römer
Phone +49 225118-313
silke.roemer@int.fraunhofer.de

Information Acquisition and Management
IT strategies; information systems on research and
technology; methods of information structuring
and visualization; XML applications

Dipl.-Phys. Paul Thesing
Phone +49 225118-261
paul.thesing@int.fraunhofer.de

Dr. Joachim Burbiel
Phone +49 225118-213
joachim.burbiel@int.fraunhofer.de

Electromagnetic Effects
Coupling of electromagnetic fields; electromagnetic
compatibility (EMV, EMC); microwave measure-
ment technique; High Power Microwave (HPM),
electromagnetic threats

Dr. Michael Suhrke
Phone +49 225118-302
michael.suhrke@int.fraunhofer.de

Dipl.-Phys. Christian Braun
Phone +49 225118-247
christian.braun@int.fraunhofer.de

Nuclear Detection Methods and 
Security Politics
Nuclear threats and risks, including terrorism;
scientific aspects of security politics; state of
development/potential misuse of nuclear weapons;
assessment of the threat potential of nuclear
weapons; disarmament and proliferation; 
nuclear verification with non-destructive measure-
ment procedures; mobile nuclear measurement
systems; neutron spectroscopy; active neutron
interrogation; environmental radioactivity;
radiation protection

Dr. Wolfgang Rosenstock
Phone +49 225118-249
wolfgang.rosenstock@int.fraunhofer.de

Dr. Peter Hafner
Phone +49 225118-264
peter.hafner@int.fraunhofer.de

Dr. Theo Köble
Phone +49 225118-271
theo.koeble@int.fraunhofer.de

Effects of Nuclear Radiation in Electronics
and Optoelectronics
Optical fibers; dosimetry with optical fibers; 
fiber-optic components; integrated optics; 
fiber-optic sensor systems; semi-conductor
components; neutron irradiation; X-ray and
gamma ray irradiation; proton irradiation;
dosimetry; radiation detection

Dr. Stefan Metzger
Phone +49 225118-214
stefan.metzger@int.fraunhofer.de

Dr. Jochen Kuhnhenn
Phone +49 225118-200
jochen.kuhnhenn@int.fraunhofer.de

Dr. Stefan Höffgen
Phone +49 225118-301
stefan.hoeffgen@int.fraunhofer.de

Nuclear and Electromagnetic Effects
(NE)



Fields of Work and Contact Persons

Press and Public Relations

Dipl.-Geogr. Denise Köppen
Phone +49 225118-286
anne-denise.koeppen@int.fraunhofer.de

Scientific Information Manager

Siegrid Hecht-Veenhuis
Phone +49 225118-233
siegrid.hecht-veenhuis@int.fraunhofer.de
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By rail
Nearest IC stations:
Bonn central station/Cologne central station
with regular connections to Euskirchen.

By plane
Nearest airports: 
Cologne/Bonn (60 km) and Düsseldorf (100 km)

How to reach us

By car

From Cologne:
A1:  Exit 110 “Euskirchen/Zülpich“  
or
A61: Exit 26 “Swisttal-Heimerzheim“

From Koblenz:
A61: Exit 26 “Swisttal-Heimerzheim”

How to reach us

Köln

A1 Köln / 
A61 Mönchengladbach
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Impressum

Fraunhofer-Institut for 
Technological Trend Analysis INT

Postal adress:
Postfach 1491
53864 Euskirchen

Appelsgarten 2
53879 Euskirchen
Phone +49 225118-0
Fax +49 225118-277
info@int.fraunhofer.de
www.int.fraunhofer.de

Editors
Dipl.-Geogr. Denise Köppen
Silvia Weniger

Linguistic support and translation
Thorben Jungbluth and Matthias Schulte

Photo aknowledgements
Ralf Hürten, Bad Münstereifel
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Printed by
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