




























26 27

With basic funding from the Federal Ministry of Defence (BMVg), the Business Unit Electromagnetic 

Effects and Threats (EME) is tasked with further developing the capacity to evaluate electromagnetic 

effects in the case of a military threat. As there are limits for this task in the BMVg itself, EME conducts 

its own theoretical and experimental research in consultation with the Ministry and in cooperation 

with the defense industry. This includes work on further developments in measurement technology. 

Over and above basic-funded research and contract research projects for the BMVg, commissions from 

non-defense clients (civil security research) and industrial projects are also important.

The unit’s experimental work on electromagnetic threats, espe-

cially from High Power Microwaves (HPM), includes investigations 

into the coupling of electromagnetic fields into structures and 

specific systems, as well as studies on the vulnerability of electron-

ics through high-intensity fields (High Power Electromagnetics, 

HPEM). The test subjects range from IT equipment and systems 

based on current technology, especially on wired and wireless 

data transmission technology (network engineering), to civilian 

communications and components of critical infrastructure. Basic 

research and experimental work also continues on detection 

methods for electromagnetic threats, in particular from HPM.

The unit has a self-developed TEM waveguide (Transverse Electro-

magnetic Mode) at its disposal, housed in a hall shielded against 

frequencies up to several Gigahertz. In a wide frequency range, 

this allows linear coupling measurements for determining 

transfer functions, as well as studies on electromagnetic com-

patibility (EMC). Also possible is the investigation of interference 

susceptibility with constant and pulsed fields of strengths up to 

several kilovolts per meter (kV/m) on objects with dimensions 

measuring up to several meters. For measurement work outside 

the institute, EME can make use of a self-developed mobile 

HPM irradiation facility. With the use of various antennas over 

a wide frequency range, this facility can also generate field 

strengths of several kV/m. These systems are supplemented by 

a reverberation chamber equipped with high-power sources for 

generating even higher field strengths in the gigahertz range, 

to reflect the growing number of applications in modern sensor 

and communications technology in these frequency ranges. 

Additionally available are a small anechoic chamber and ex-

tensive high frequency and microwave measurement equip-

ment.

As part of the research conducted for BMVg in 2019, work 

continued on a project to develop an HPEM detector, an assign-

ment from the Bundeswehr Research Institute for Protective 

Technologies (WIS) in Munster. In this project, investigation 

continued into the generation dependence of HPEM suscepti-

bility in electronics. In addition, a study analyzed interference 

susceptibility in sensors. As part of a Technical Agreement on 

the Development of High Power Microwave Test Methodology 

and Procedures, cooperation with FOI in Sweden continued in 

HPEM test methodology in 2019. In addition, a reference test 

setup for these investigations was presented at the 2019 EMC 

Europe Conference, held in Barcelona. A project on UAS-HPEM 

interaction studies for counter-UAS systems, commissioned by 

the Bundeswehr Technical Center WTD 81, was also started. 

Results of UAS studies were presented at the DWT »Unmanned 

Systems« Conference in Bonn.

Also launched in 2019 was the EU-project ETN Marie Curie 

»Pan-European Training, Research and Education Network on 

Electromagnetic Risk Management – PETER«, in which EME  

is one of 19 partners. Within the Fraunhofer Young Research 

Class 2019 program titled »Resilience of Critical Infrastructure«, 

a young EME scientist is participating in the project »SMART-

KRIT – Smart Adaptive Energy Management in Crisis Using 

Existing Autonomous Transport System Fleets«.

In 2019 work also continued on tasks in the NATO STO SCI-294 

Task Group »Demonstration and research of effects of RF 

 Directed Energy Weapons on electronically controlled vehicles, 

vessels and UAVs«. In the course of the year, an RF-DEW Capabil-

ity Demonstration for Counter-UAS Applications was conducted 

at the NATO Missile Firing Installation (NAMFI) on Crete.

Work also began in 2019 on a project to construct an anechoic 

chamber as a new test environment for the business unit, co-fi-

nanced from the Fraunhofer-Gesellschaft’s central strategy fund.

In standardization, EME is active on a wide scale. This includes 

the DIN working groups TEM Waveguide and Reverb Chamber, 

the VG (German defense equipment) standards boards on NEMP 

and lightning protection, and on electromagnetic compatibility. 

The unit is also national representative on the IEC’s Joint Work-

ing Group »Reverberation Chamber«. Further development of 

HPEM standardization with the goal of a NATO HPEM Protection 

Guide continues to be a subject for the NATO STO SCI-294 Task 

Group – as was the case for the previous group.

In EME last year, work continued on a doctorate on the HPEM 

vulnerability of the smart grid. Using the example of the smart 

grid, results for evaluating the resilience of critical infrastructures 

against Intentional Electromagnetic Interference (IEMI) were 

presented at the EMC Europe 2019 conference in Barcelona.

1 Overview of the drones 

 examined at Fraunhofer INT
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Fraunhofer INT’s Business Unit »Nuclear Effects in Electronics and Optics (NEO)« is specialized in the 

effects of ionizing radiation on electronic, optoelectronic and optical components and systems. NEO 

conducts radiation tests in accordance with recognized standards and advises companies in radiation 

qualification and hardening, for example for satellites or accelerators. Lessons learned are also used 

in the development of radiation sensors. Radiation tests are mainly carried out in INT’s own facilities, 

although external facilities are also used. Unique in Europe, INT’s radiation facilities make it possible 

to recreate in the laboratory all radiation types and the effects they induce, again for example on satel-

lites. In addition, NEO has the latest available technology for measuring even the smallest changes in 

parameter characteristics.

In 2019, in addition to intensified work in single event effects 

(SEE), NEO pressed ahead with the investigation of radiation 

effects in commercial electronic components (commercial off 

the shelf, COTS). In this area, the Business Unit won an ESA 

project worth more than € 1 million, titled »Radiation charac-

terization and functional verification of COTS components for 

space applications (RACOCO)«. Within the scope of this ac-

tivity, methods to investigate the radiation sensitivity of COTS 

components more efficient are being developed and verified, 

with the aim of testing the suitability of a component more 

cheaply, quickly and nevertheless reliably. The subject of COTS 

components was taken up in an article in the Fraunhofer 

Magazine »weiter.vorn«, and was the focus of the workshop 

»Herausforderung Weltraum (Space Challenge)«, staged by 

NEO.

Investigation of SEE in GaN components irradiated  

by particles

For some time now, constantly improving technology has made 

it possible to manufacture power electronic components from 

gallium nitride on silicon. New doping methods allow a self- 

blocking type of power transistors. These are significantly smaller 

and lighter, but can switch large voltages. For safety-relevant 

applications on Earth, it is necessary to test component sensi-

tivity to terrestrial radiation. As part of a PhD thesis, three 

different, gallium nitride-based, commercial power transistors 

of different designs were tested at different ion and neutron 

facilities, to assess their radiation sensitivity to single event effects 

(SEE). In a SEE, a single particle (neutron or ion) deposits so much 

energy in the component that there is a destructive breakdown 

of the electrical field and, in the worst case, the component is 

completely destroyed. To investigate this, a circuit board was de-

veloped on which three components were operated in reverse 

direction and their leakage currents were measured while the 

set-up was in the particle beam. A SEE becomes apparent 

through a sudden increase in the drain-source leakage current 

when the electric field is breached, which normally means the 

destruction of the component. It is assumed that the compo-

nents react more sensitively the higher the voltage applied.

To be able to draw conclusions about radiation sensitivity, this 

set-up had been irradiated with different particles and particle 

energies in four different accelerators: the Grand Accélérateur 

National d'Ions Lourds (GANIL) in Caen (FR), the ISIS Neutron and 

Muon Source in Appleton (UK), the particle accelerator CERN in 

Geneva (CH) and the in-house neutron generator at Fraunhofer 

INT. Distributions were as follows: at GANIL with Xe ions (LET (Si) 

between 27– 60 MeV cm2/mg), at CERN with Pb ions (LET (Si) 

7 MeV cm2/mg), at ISIS with neutrons whose energy distribu-

tion corresponds to the spectrum of atmosphere, and at INT with 

neutrons at 14.5 MeV.

During measurement, the various particle types showed clear 

differences in SEE sensitivity. While the unopened components 

at GANIL showed initial failures at low fluences (approx. 105 

particles / cm2) at already 60 % of their nominal voltage, CERN 

measurements showed no failures even at 110 % of nominal 

voltage and higher fluences (approx. 109 particles / cm²). Here, 

the penetration depth of the ions and the deposited energy per 

distance make the main difference.

Also with neutron measurement at ISIS, component failures 

could only be observed when significantly above the operating 

voltage (130 %) specified in the data sheet. There were clear 

differences in the sensitivity of the various component types. 

Components with a cascade structure (an upstream silicon 

MOSFET) were found to be significantly less sensitive than 

components with only one specially doped HEMT structure. 

When measuring with the 14.5 MeV neutrons, it was observed 

that all component types only became sensitive at higher volt-

ages (130 % and more of the component’s nominal voltage). 

On average, the components withstood fluences of around 

109 neutrons / cm2.

The reason for the different sensitivity of the components (all of 

which are HEMT structure-based) seems on the one hand to be 

the different design, while on the other hand there are indica-

tions that different gate materials lead to different nuclear reac-

tions and secondary particles in the component, thus explaining 

varying sensitivity. A more detailed investigation of the gate 

sensitivity is planned, using the microprobe at the GSI Helmholtz 

Centre for Heavy Ion Research in Darmstadt.

1 ISIS Control Room
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The Department Nuclear and Electromagnetic Effects (NE) has 

an extensive scientific-technical infrastructure that supports the 

experimental work in its three Business Units NSD, NEO and EME. 

The section Scientific-Technical Support (Wissenschaftlich Tech-

nische Infrastruktur, WTI) has a precision engineering laboratory 

which makes special mechanical parts for experimental appara-

tus. Its electronics laboratory also produces special electronics 

for experiment work, and carries out servicing and repairs.

Mechanical Workshop

The mechanics of a measuring system were developed as part 

of an internal project for a Bachelor Thesis entitled »Structure 

and Evaluation of a partially automated Calibration System 

for validating a Waveguide as a Test Environment«. The system 

automatically moves a probe to measure the electric field 

strength on the X and Y axes. Since metallic components cause 

interference in the field, it is necessary to use plastic. During 

design, the fact that plastic bends over greater lengths has  

to be considered.

Electronics Workshop

In 2019, work continued on the project »WIS-HPEM Detector 

Next Generation«, which runs from 2018 to 2020. The detector 

can be used to detect electromagnetic fields with very high 

field strengths in terms of amplitude, frequency and direction. 

The project includes the development of extensive hardware 

development, as well as of the control software. System per-

formance, especially the possibility of measuring even higher 

frequencies, was considerably enhanced.

The Secretariat supports Department NE:

• with organizational support for projects

• when reporting on experimental research

• in radiation protection

• through cooperation in preparing and conducting 

workshops

• in drafting questionnaires (also online)

Peter Clemens Prof. Dr. Harald Wirtz

SCIENTIFIC-
TECHNICAL 
SUPPORT

DEPARTMENT BUSINESS ADMINISTRATION  
AND CENTRAL SERVICES

The Department Business Administration and Central Services 

is responsible for all commercial and administrative tasks, and 

also provides the Institute’s central infrastructure.

The Department subdivides into Finance, Human Resources 

and Law (FPR), and Central Infrastructure (ZI). These services 

are rounded off by the independent Library and Specialized 

Information Services, as well as Marketing and PR.

The Finance, Human Resources and Law group is responsible 

for purchasing, book-keeping, accounting, controlling, human 

resources and travel and event management. In the year under 

review, a newly implemented quality management system was 

used to evaluate, improve and document commercial processes.

The Central Infrastructure Group deals with Facility Manage-

ment / Internal Services and Central IT Services. Facility Manage-

ment continues to play an important role in coordinating the 

various construction projects on the premises. Central IT Services 

covers the Institute’s entire IT infrastructure, providing first level 

support for the users.

Marketing and Public Relations manages all necessary 

communications and marketing work for the products of INT’s 

business units. In recent years, this group has also organized 

and coordinated the increasing number of INT appearances 

at key specialist and industrial fairs, such as at the Hannover 

Messe.

Predominant tasks for the Library and Specialized Informa-

tion Service are procuring and managing the media that the 

Institute requires, and supporting the scientists in their research 

work and accessing information for them. Depending on project 

needs, licenses are acquired for further specialized databases 

and other information sources, which are then made available. 

To meet new requirements from public sponsors, the library 

service also advises and assists project teams with their publi-

cation work.
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Dr. Jochen Kuhnhenn

(Fraunhofer-Institut für Werkstoff- und Strahltechnik IWS)  

is largely concerned with generative manufacturing, and  

the Fraunhofer Center for Applied Photonics CAP in Glasgow 

mainly focuses on optics. CAP is the first Alliance member 

that is not based in Germany.

Members

– Fraunhofer Institute for Applied Optics and Precision 

Engineering IOF

– Fraunhofer Institute for Chemical Technology ICT

– Fraunhofer Institute for Manufacturing Technology and 

Advanced Materials IFAM

– Fraunhofer Institute for High Frequency Physics and  

Radar Techniques FHR

– Fraunhofer Institute for Integrated Circuits IIS

– Fraunhofer Institute for Communication, Information 

Processing and Ergonomics FKIE

– Fraunhofer Institute for High-Speed Dynamics EMI

– Fraunhofer Institute for Laser Technology ILT

– Fraunhofer Institute for Heinrich-Hertz-Institute HHI

– Fraunhofer Institute for Technological Trend Analysis INT

– Fraunhofer Institute for Open Communication Systems FOKUS

– Fraunhofer Institute for Optronics, System Technologies and 

Image Exploitation IOSB

– Fraunhofer Institute for Surface Engineering and Thin Films IST

– Fraunhofer Institute for Solar Energy Systems ISE

– Fraunhofer Institute for Microengineering and  

Microsystems IMM

– Fraunhofer Institute for Material and Beam Technology IWS

– Fraunhofer Centre for Applied Photonics CAP

 1 and 2    Impressions of the  

 booth at the Space Tech Expo  

 Europe 2019 in Bremen

Thomas Loosen

FRAUNHOFER SPACE ALLIANCE 

The Fraunhofer Space Alliance is a coalition of 17 Fraunhofer 

institutes that develop technologies for space applications. 

Among other things, the formation of the Alliance at Fraun-

hofer serves to pool expertise in a specific technology field 

or industry. This creates synergies, making us visible to our 

partners as well as in identifying complementary skills. The 

Fraunhofer Space Alliance sees itself as a technology partner 

for German and European space players, from space agency  

to start-up.

Fraunhofer has 72 institutes and 27,000 staff, so from the out-

side it is not always easy to find the right contact person for your 

interests. The same goes for the Alliance and its 17 members. 

To help point the client in the right direction, the Alliance 

has pooled its resources in six areas, each with its own contact 

person:

• Communication and Navigation

• Materials and Processes

• Energy und Electronics

• Surface and Optical Systems

• Sensor Systems and Analyses

• Protective Technologies and Reliability

Since its foundation in 2014, the Space Alliance organization 

has been located at Fraunhofer INT in Euskirchen. Alliance 

Spokesman is Prof. Dr. Dr. Michael Lauster, Institute Director. 

The location at INT provides direct proximity with the Business 

Unit »Nuclear Effects in Electronics and Optics (NEO)«, which 

tests components and systems for use in radiation environments. 

A large proportion of the tests undertaken is irradiation for space 

projects.

Since one of the main purposes of Fraunhofer’s alliances is 

building up networks, the Space Alliance was again present at 

numerous trade fairs and conferences in 2019. Of these events, 

the largest was definitely the Paris Air Show at Le Bourget in 

June, where five Space Alliance institutes teamed up with 

several Fraunhofer aerospace institutes at the joint booth of 

the German Aerospace Industries Association (Bundesverband 

der Deutschen Luft- und Raumfahrtindustrie, BDLI). Equally 

noteworthy is the Space Tech Expo in Bremen, staged in Novem-

ber. The third in its history, this fair has established itself as a 

valuable event for the Alliance, since technology experts among 

space players and their suppliers use it as an exchange platform. 

With eight institutes, the Alliance was well represented at a 

large booth.

In September, a technology conference was held at ESA’s Euro-

pean Space Technology Center (ESTEC) in Noordwijk, Nether-

lands. As well as a series of workshops on strategic technology 

themes, selected technology highlights were displayed in a small 

exhibition in the entrance to the ESTEC canteen. This was an 

excellent opportunity for the Alliance to talk directly to ESA 

employees about technology needs. More such events are being 

planned.

Another event of great importance was a technology workshop 

together with OHB System AG, staged as part of the Space 

Tech Expo in Bremen. Here, too, there was a lively discussion 

on technology supply and demand, with further meetings to 

follow – each focusing on a specific technology.

Particularly gratifying was the addition of two new institutes 

to the Space Alliance: Fraunhofer IWS and Fraunhofer CAP. 

The Fraunhofer Institute for Material and Beam Technology 

1

2



34 35

Dr. Jochen Kuhnhenn

At the RWTH Aachen University, content and methodology 

work in the Professorship for Technology Analysis and Fore-

sight in Security Research again continued in the year under 

review. The purpose of the chair is to provide university students 

with quantitative and qualitative methods for researching the 

future, particularly in the context of application-oriented teach-

ing and learning concepts. Concentrating on suitability and 

optimization aspects of future research, this includes both 

underpinning epistemological methods and examining the 

methods spectrum.

The chair focuses on the analysis of forecasting processes  

in technology, as well as on the adaptation, development 

and improvement of appropriate procedures and methods. 

Findings from continuously generated research provide the 

support for scientific decision-making in technology as it 

evolves over time.

Teaching is offered in lecture form during semester time, or in 

one or two-day block courses (seminars). In the 2019 summer 

semester, the lecture »Methods of Future Research – Technology 

Analysis« was attended by 83 students. In the winter semester 

2019/2020, 134 students attended the lecture »Methods of 

Future Research – Technology Foresight«. Apart from the lec-

tures, seminars are also offered to deepen lecture content. The 

»Technology Ethics« seminar was held for the first time in the 

summer semester, while the »Science and Epistemology« seminar 

was again held during the winter semester. Since the seminars 

are proving very popular alongside the lectures, new seminar 

formats are to be added in the coming academic year. To this 

end, a »Security Research« seminar is being developed for the 

summer semester, as well as a seminar on »Data Driven Fore-

sight« for the winter semester.

Feedback from participants shows that the range of courses is 

seen as a useful, attractive addition to what is predominantly 

a technology and business studies curriculum. Over and above 

the main theme, there are exercises to address the demand for 

training in communication and presentation skills – an area 

given only little space in the remaining syllabus owing to the 

high number of students.

Already for the fourth year in succession, the incumbent chair, 

Prof. Dr. Dr Michael Lauster cooperated with Prof Dr. Dr. Axel 

Zweck (Sociology Chair at RWTH Aachen University), to conduct 

a cross-discipline seminar, titled »(Inter)Disciplinary Future 

– Tomorrow’s Technologies from the Social and Engineering 

Views«. The basic concept is for students of engineering to 

collaborate with sociology students in producing an assessment 

of the consequences of technology. The seminar’s goal is to 

analyze the varying views from each science field and to open 

up student awareness of the other view. The closing event, 

which gave the groups a platform for presenting their results, 

took place on the premises of Fraunhofer INT in July 2019.

Another success was the lecture series »Methods of Researching 

the Future«, established at the Ravensburg-Weingarten Univer-

sity. The lectures, given by Prof. Lauster, present students of the 

Technology Management Faculty with an application-based 

insight into the methodological principles of researching the 

future. The series takes place in block form once a year in Wein-

garten, and finds positive student response.

In 2019, the cooperation between the chair and Fraunhofer INT 

was further enhanced. Scientists at Fraunhofer INT are increas-

Christian Hemmers, Stephanie Hansen-Casteel

CHAIR AT RWTH AACHEN UNIVERSITY

ingly supporting the teaching work and, conversely, Bachelor and 

Master thesis students have been won over to Fraunhofer INT.

Internships and assistant research jobs were also taken up by 

course students.

Prof. Dr. Dr. Lauster is supervising two dissertations: work on the 

paper »Technology Acceptance« has developed a set of indica-

tors for the prospective measurement of technology acceptance 

and is close to completion, while another dissertation, looking 

at foresight processes for SMEs, has been in process since 2019.

1 Lecture Hall at RWTH Aachen  

University 

2 Prof. Dr. Dr. Lauster lecturing  

at RWTH Aachen University

1 2
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SHORTLY NOTED

Angelique Makome, Gina Frederick

Extensions to INT Experiment Hall

On February 11, 2019, work began on extension work for 

the experiment hall at Fraunhofer INT. The Department Nuclear 

and Electromagnetic Effects will be using the new space for 

researching special Electromagnetic Compatibility (EMC) 

questions.

The new construction is an extension of the southern, low-level 

section of the experiment hall, which for 40 years has been ex-

clusively used for research in electromagnetics. The extension 

will be adding another 110 m². Most of the new space will be 

taken up by a new anechoic chamber, in which 170 m³ will be 

available for research in special EMC questions in the future.

As well as the anechoic chamber, there will also be an amplifier 

room; both rooms will be equipped with the latest technology 

and reliable shielding. Investment in the new hall will total well 

over one million euros.

Hannover Messe 2019

Fraunhofer INT was again present at the Hannover Messe, 

where the latest exhibits and technologies were on show at 

the joint Fraunhofer-Gesellschaft booths.

Altogether, the Fraunhofer-Gesellschaft mounted three joint 

booths, with 46 Fraunhofer organs exhibiting on a total area of 

1,338 m². Fraunhofer INT’s exhibits were part of the largest joint 

Fraunhofer booth, located in Hall 2 and devoted to Research 

and Technology.

For more than 45 years, Fraunhofer INT has been analyzing 

future technologies, supporting the scientists with the help of 

KATI (Knowledge Analytics for Technology and Innovation). 

KATI is an IT and data-based assistant system that Fraunhofer 

INT is developing as part of a research project, aimed at making 

literature research for technology forecasting more efficient. 

As in the previous year, the system aroused great interest among 

visitors.

New for the Hannover Messe this year was the first-time 

presentation of our future game. The game was developed 

as part of the project »WIDENING HORIZONS – CHANGING 

PROSPECTS«, which deals with developing technologies for 

remote areas beyond the limits of an agglomeration. With  

a new approach to gaming and simulation, our scientists 

discussed with visitors at the Fair, playfully finding out what 

society finds important when it comes to new technologies. 

This is important, first, to develop the right research strategy 

and second, to develop needs-based technologies.

Celebrating 45 years of Fraunhofer INT – from university 

project group to independent Fraunhofer Institute

The Fraunhofer Institute for Technological Trend Analysis INT 

celebrated its 45th anniversary in 2019. Before becoming part 

of the Fraunhofer-Gesellschaft in 1974, INT was the Institute 

for Radiation Protection at Kiel University. Relocation from Kiel 

to Euskirchen began in 1977, in order to be closer to the main 

client, the Federal Ministry of Defense (BMVg). Today, INT has 

a staff of 120, and in addition to purely military research, civil 

projects also play a large role.

To mark the anniversary, Institute Director Prof. Dr. Dr. Michael 

Lauster reviewed the past, but also focused on the Institute’s 

future. »This year, INT looks back on 45 eventful years, charac-

terized by the relocation to Euskirchen, by growth and success, 

but also by the challenges that we mastered together. In the 

future, too, we shall continue to focus our efforts on being an 

excellent research partner, making our powers of technological 

judgment and advice available to our clients. Our circle of 

partners is constantly expanding, and includes both public and 

private sectors. In the next few years, we intend to place a 

special focus on promoting young scientists, to which end we 

shall be expanding cooperation with the region’s universities 

and colleges, and strengthening our presence there. Together 

with my colleagues, I look forward to taking up the exciting 

challenges of the coming years.«

Scholars’ Contest ANTalive 2019

In 2019, Fraunhofer INT and ten further organizations in the 

region Euskirchen, Aachen and Düren again took part in the 

contest »Go-Ing & Go-Job«, run by the zdi-Zentrum ANTalive 

(Center for the Future through Innovation). Shortly before their 

summer vacation, pupils are given the opportunity of taking 

a look inside a company and working on realistic projects as 

contest tasks. This gives them an idea of what can come their 

way after gaining university entrance qualification. As in pre-

vious years, senior scientist Jürgen Kohlhoff supervised the 

three scholars in the group. At the contest’s final presentation 

in the Sparkasse Düren on July 8, 2019, the team succeeded 

in securing second place.

Under the heading »Technology Advice for Decision-Makers«, 

the pupils assume the position of assistant to a board of man-

agement. The set scenario was a board meeting that had to 

decide on a major investment for developing personal robots. 

In advance of the meeting, the students had to write a recom-

mendation that assessed chances and risks, taking account of 

social acceptance and legality.

The 2019 contest was the sixth in a row. The pupils spend a 

week in selected companies, where, in small mixed groups, they 

are given realistic project tasks. In working out their solutions, 

they have a chance to show their skills in logical thinking and 

creativity. The contest also aims at introducing the students to 

the »MINT« professions (jobs in Mathematics, IT, Science and 

Technology).

1 Joint Fraunhofer booth  

at the Hanover Fair 2019 

2 Final presentation of the 

scholars’ competition in the  

Sparkasse Düren
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The 2019 Bonn Company Run

For the first time, eight staff members from Fraunhofer INT 

took part in the 2019 Bonn Company Run. Five more of the 

region’s Fraunhofer Institutes (FHR, FKIE, FIT, IAIS and SCAI), 

together with staff from Fraunhofer Headquarters, had come 

together to form a combined Fraunhofer team. With 110 

starters, Fraunhofer was honored at the subsequent award 

ceremony for the high number of participants. 

The 2019 Bonn Company Run was already the 13th. A total of 

11,323 running enthusiasts from 419 companies in Bonn and 

its surrounding area met for the start in the »Rheinaue« – Bonn’s 

riverside meadow zone - on September 12. Numerous music 

groups lined the route to encourage the runners.  

At the start-and-finish, there was a stage, food booths and an 

area that offered free massages. Subsequently, honors went to 

the teams with the largest participant numbers in relation to 

a company’s total staff. 

As well as the largest teams in number, the teams wearing the 

most original running outfits were picked out. Charity was again 

the main focus for this year’s Bonn Company Run: donations 

totaling 21,000 euros went to the Verein Mukoviszidose (Cystic 

Fibrosis Foundation) and to Care Germany-Luxembourg.

The Bonn Company Run takes place annually under the motto 

»RUN AS YOU ARE or (in Rhenish dialect) LOOF WIE DE BESS«. 

The 5.7 km course runs through the site of the former Federal 

German Garden Show.

3 Combined Fraunhofer- 

Gesellschaft team at the  

Bonn Company Run 2019

3



Sturm, F.: Lecture »The scenario technique as a forecasting 

method: appication in the agribusiness«, in the Master Degree 

course »Agricultural and Food Economics«, University of Bonn, 

1/7/2019

Wirtz, H.: »Finanzierung und Investition« in the Bachelor Degree 

course »Automotive and Mobility Management«, Hochschule 

Fresenius, winter term 2018/19

Wirtz, H.: »Qualitäts-, Change und Innovationsmanagement« 

in the Bachelor Degree course »Betriebswirtschaftslehre«, 

Hochschule Fresenius, winter term 2018/19, summer term 

2019, winter term 2019/20

Wirtz, H.: »Qualitäts-, Change und Innovationsmanagement«  

in the Bachelor Degree course »Betriebswirtschaftslehre« 

(berufsbegleitend), Hochschule Fresenius, winter term 2018/19, 

summer term 2019, winter term 2019/20

Wirtz, H.: »Controlling und Qualitätsmanagement« in the 

Bachelor Degree course »Automotive and Mobility Manage-

ment«, Hochschule Fresenius, winter term 2018/19, summer 

term 2019, winter term 2019/20
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University Courses, Lectures and Exercises

Alessi, A.: Lecture »Microelectronic and optical components 

in space environments«, Palermo Maggio 2019, University 

Palermo, Italy, 5/5 – 6/2019

Bantes, R., Wiemken, U.: Lecture »Technik und Gesellschaft« 
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John, M.: »Quantitative Methoden der Zukunftsforschung. 

Eine sehr kurze Einführung in Data Driven Foresight«, as part 
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Participation in EU-H2020 project SmartResilience (Smart 
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Seibersdorf Labor GmbH,  Seibersdorf, Austria

Neupert, U., Ruhlig, K., Brandt, H., Yildirim, B.: 
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2019, 28. – 30. 10. 2019, Marrakech, Morocco

Thorleuchter, D.: Program Committee of the International 

Conference on Machine Learning & Applications (CMLA) 2019, 

23. – 24. 11. 2019, Zurich, Switzerland

Walther, G., Neupert, U.: Members of the Independent Scientific 

Evaluation Group (ISEG) of the NATO-research programme 
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»Bibliometrics and bibliometric analyses – Possibilities and limita-
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»Radiation Effects Testing for Photonics and Space«, Lecture at 

Laserzentrum Hannover, Hannover, 10/28/2019
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»Drohnenabwehr durch High Power Electromagnetics 
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»Basic characterization of optical fibers«, Lecture at International 
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Preparation of VG-Standards VG96900-96907, NEMP- und 

Blitzschutz

Adami, Ch.: NA140-00-20-02UA
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at Fraunhofer INT

01/29 – 30/2019

Security Mission Information & Innovation Group (SMI2G) 

 brokerage event, Brussels (Co-organisation)
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Fraunhofer VVS Compact at BAAINBw Koblenz

02/19 – 20/2019
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 PlgABw, UniBw, DLR PK-S, Fraunhofer VVS and ISL at 
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3/13 – 15/2019

Exhibition booth Future Security 2019, Berlin
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 kritischer Infrastrukturen«, Fraunhofer Forschungscampus, 

Waischenfeld

7/2 – 3/2019
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 Methodology and Procedures«, FOI, WIS, INT, Euskirchen
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2019-1 and -2 with BMVg, BAAINBw, PlgABw and German 

Armed Forces at Fraunhofer INT

9/16 – 20/2019

Exhibition booth RADECS 2019, Montpellier, France 

9/16 – 21/2019

Exhibition stand »Highlights der Physik«, Bonn

9/17 – 18/2019

Workshop Young Research Class 2019, IESE, IISB, INT, Euskirchen

09/20/2019

Exhibition booth Berufsorientierungsveranstaltung Quo Vadis, 

Marienschule, Euskirchen

9/24 – 26/2019

9. Symposium Nukleare und radiologische Bedrohungen  

– Technologische Urteilsfähigkeit und nukleare Sicherheit in 

Deutschland, Fraunhofer INT, Euskirchen

9/30 – 10/1/2019

Exhibition booth ESA ESTEC, Noordwijk, the Netherlands
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Infrastrukturen«, Fraunhofer Fokus, Berlin 
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»The ERNST mission: MWIR imaging and advanced technology 

demonstration in a 12 U nanosatellite«, Lecture at IAC 2019, 

held by Martin Schimmerohn

Steffens, M.; Höffgen, S.; Kündgen, T.; Paschkowski, E.; 

Wölk, D.:

»Single event sensitivity and de-rating of SiC power devices to 

heavy ions and protons«, Poster RADECS 2019 Dataworkshop, 

Montpellier, France

Wölk, D.; Höffgen, S.; Paschkowski, E.; Steffens, M:

»Single Event Effects by atmospheric neutrons in commercial 

(COTS) normally-off GaN HEMTs«, Poster RADECS 2019 

 Dataworkshop, Montpellier, France

Personalia

Bornhöft, M. C.:

Doctoral thesis »Untersuchung neuartiger Detektormaterialien 

zur gleichzeitigen effizienten Detektion und Identifikation von 

Neutronen- und Gammastrahlung«, RWTH Aachen University, 

2016 – ongoing

Lanzrath, M.:

Doctoral thesis »HPEM-Verwundbarkeit moderner Energiever-

sorgungssysteme«, University Duisburg-Essen, 2015 – ongoing

Vollmer, M.:

Doctoral thesis »Implementing innovations in disaster manage-

ment to increase resilience – laws, policies, and organizational 

determinants«, University of Wuppertal, 2016 – ongoing

Wölk, D.:

Doctoral thesis »Untersuchung und Entwicklung von Analyse-

methoden zu neutroneninduzierten SEE«, University of Cologne, 

2017 – ongoing
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Institute Course

Yildirim, B. (Fraunhofer INT):

»Erosionsschutz in Flugtriebwerken – Lösungsansatz und 

 Potenzial«, Euskirchen, 01/30/2019

Brüggemeier, M. (FKpt, former commander frigate Bavaria):

»Marine im Einsatz«, Euskirchen, 02/06/2019

Reichardt, K. D. (former member of the Bundestag and state 

parliament of Baden-Wuerttemberg):

»Gesellschaft und Politik – heute und perspektivisch: Ergänzung 

oder Widerstreit?«, Euskirchen, 02/13/2019

Fekete, A. (TH Köln):

»Macht allein Schaden klug? Wissen, Erfahrung und Lernen 

im Umgang mit Risiken«, Euskirchen, 02/27/2019

Wölk, D. (Fraunhofer INT):

»Lebensdauermessung von angeregten Kernzuständen in 

112Te«, Euskirchen, 03/13/2019

NATO Command and Control Centre of Excellence, Utrecht:

»Command Post of the Future«, Euskirchen, 03/20/2019

Ndenge, A. F. (Professional Business Solutions -PBS GmbH):

»Algorithm Mining – The Aftermath of Statistics, Data Mining 

and Artificial Intelligence«, Euskirchen, 04/03/2019

Büttgen, K.-D. (Federal Agency for Technical Relief):

»Forschungs- und Innovationsmanagement im THW«, 

 Euskirchen, 05/08/2019

Walther, C. (Leibniz University Hannover):

»ENTRIA – interdisziplinäre Forschung für die Endlagerung«, 

Euskirchen, 06/12/2019

Huppertz, G. (Fraunhofer INT):

»Automation, Autonome Fahrzeuge und Künstliche Intelligenz: 

wie hängt das zusammen und was erwartet uns?«, Euskirchen, 

06/26/2019

Wustmans, M. (Friedrich Wilhelm University of Bonn):

»Technologie-Konvergenz«, Euskirchen, 07/10/2019

Köble, T.; Schumann, O. (Fraunhofer INT):

»Proliferationsrisiken neuer Reaktorkonzepte«, Euskirchen, 

09/04/2019

Alessi, A. (Fraunhofer INT):

»Studying Silica based materials from bulk to nano-systems«, 

Euskirchen, 09/11/2019

Eufinger, K. (CENTEXBEL):

»Textil – mehr als ein Stück Stoff«, Euskirchen, 09/18/2019

Kettler, J. (Aachen Institute for Nuclear Training GmbH):

»Aktive Neutroneninterrogationsverfahren zur stofflichen 

Charakterisierung«, Euskirchen, 10/02/2019

Linde-Frech, I. (Fraunhofer INT):

»Geschäftsfeld Öffentliche Technologie- und Innovations-

planung – Aktuelle Projekte«, Euskirchen, 10/09/2019

Kaluza, B. (Fraunhofer INT):

»Der Wert von Biodiversität – Bienen im Landschaftswandel«, 

Euskirchen, 10/30/2019
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10/14 – 15/2019

Coordination Meeting BMVg Governmental Research 2019 

with BMVg, BAAINBw, BMVg Governmental Research Establish-

ments, Fraunhofer VVS, DLR PK-S and ISL at Fraunhofer IOSB in 

Ettlingen and Karlsruhe

11/19 – 22/2019

Exhibition booth SpaceTechExpo, Bremen

11/26 – 27/2019

Berlin Security Conference 2019

12/05/2019

Defense Technologies Forecast (WTV) Themes Workshop for 

2020 with BMVg, BAAINBw and PlgABw at Fraunhofer INT

12/18/2019

Fact-finding visit German Institute for Defence and Strategic 

Studies (FüAkBw-GIDS) at Fraunhofer INT

Press Releases

Institut erweitert Experimentierhalle

02/05/2019

Fraunhofer INT ist erneut Gastgeber der Zukunftslagekonferenz 

Forschung und Technologie des BMVg

03/19/2019

Zukunftsforschung, neue Technologien und ihre Anwendung 

in der Gesellschaft

03/21/2019

Das Fraunhofer INT feiert 45-jähriges Jubiläum – von der 

 Universitätsprojektgruppe zum Fraunhofer-Institut

04/25/2019

Was sind die Zukunftsthemen der Angewandten Forschung?

08/12/2019

RACOCO: Strahlungscharakterisierung und Funktionsprüfung 

von COTS Bauteilen zur Anwendung im Weltraum

10/11/2019
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HOW TO REACH US

By road

Autobahn A1: leave at exit 110 »Euskirchen«

or Autobahn A61: leave at exit 26 »Swisttal-Heimerzheim«

By air

Nearest airports:

• Cologne/Bonn (60 km) • Düsseldorf (100 km)

By rail

Nearest Inter-City Main Stations:

Bonn Hauptbahnhof and Cologne Hauptbahnhof.

From there regular rail connections to Euskirchen.  

From Euskirchen Station with Bus No 875 in direction 

»Großbüllesheim-Wüschheim«; or Bus No 806 in  

direction »Heimerzheim Fronhof« to »Appelsgarten«

Fraunhofer Institute 

for Technological Trend Analysis INT

Appelsgarten 2

53879 Euskirchen

Phone  +49 2251 18-0

Fax  +49 2251 18-277

info@int.fraunhofer.de

www.int.fraunhofer.de
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