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A ceramic bowl with a filigree design,

discovered at the Tall Halaf archaeolo-

gical site. From the 5th millennium B.C.,

this artefact is impressive evidence of a

lost Middle Eastern civilisation.
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Commentary

Matthias Kleiner
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Enhancing Productivity
from the Inside Out

Science thrives on the fascinating diversity of researchers’ ideas and projects.
Promoting it requires phases of dynamism and change as much as periods
of quiet concentration and productive development

ing and exciting about science and research. And

whether I respond as the President of the DFG, as
an engineering scientist, or as a private individual, my
answer is always the same:

What fascinates me most about science and research
is its diversity — the diversity of our fundamental thirst
for knowledge and of the researchers who seek this
knowledge, drawn in by that which has yet to be grasped
and conceived. It is the spectrum of ideas and questions
that one individual alone would not be able to raise and
which get to the bottom of the issues that concern us all:
the largest contexts and the smallest details of our life
and our world; the countless insights and findings that
contribute to our security and welfare.

This diversity — a perpetually changing whole - is
something we encounter everywhere within the DFG:
in our daily interactions with researchers, during com-
mittee meetings, in each new issue of german research.
And especially, of course, in the people and projects we
actively support.

Just the most recent examples: In late November,
the new DFG-funded Collaborative Research Centres
(CRCs) and Research Training Groups (RTGs) were ap-
proved. The responsible committees, with representa-
tives of the research community as well as of the federal
and state governments, are charged with deciding on an
ever increasing number of grant proposals. This high-
lights the enormous interest in our funding programmes,
but it also forces us to be even more selective than in the
past. By the end of the most recent committee sessions,

F requently I'm asked what I find most interest-

eleven new CRCs and ten new RTGs were established.
Our approval rate is still high by both national and in-
ternational standards.

The new CRCs and RTGs stand for the highest sci-
entific quality — and for an impressive range of research
topics: from spontaneous self-organisation of soft matter
to the origin of the Milky Way to more efficient propul-
sion systems for aircraft; from the regulation of markets
to the development of high-temperature superconduc-
tors to psychological development risks in children and
adolescents.

One week later, in early December, the DFG Joint
Committee selected the ten new winners of the Leib-
niz Prize. At home in disciplines like Egyptology and
computer science, experimental solid-state physics and
organic geochemistry, quantum optics and cell biology,
they are a testament to diversity even at the highest
levels of research, which Germany’s most important re-
search award is meant to boost, along with the recipients
themselves. I'm especially pleased to note that four of
the prizes will go to outstanding women researchers.

Looking ahead: For the DFG’s New Year’s reception
in mid-January in Berlin, we have also invited four
young scientists who succeeded in last year’s Jugend
forscht competition for researchers up to age 21. They
were honoured with the newly endowed DFG Europe
Award and then participated in the European Union
Contest for Young Scientists (EUCYS), where they also
placed in the upper ranks. These researchers and their
work are indications of the diversity of tomorrow’s
research.
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ifferent though these topics and projects — and

the people behind them — may be, they have

two things in common: All the ideas and que-
ries arise from the research community itself. And they
connect and develop under the umbrella of scientific
self-government provided by “their DFG”, with its wide
range of funding opportunities — from financing for large
research networks all the way to individual grants, which
are sometimes less visible to the public but just as valued
by the community. Funding for individual projects is the
backbone of research promotion, and we plan to do even
more to highlight its successes.

Especially at a time when research policy, for example
at the European level, is not exempt from having topics
and frameworks prescribed from the top and from the
outside, such diversity from the bottom and from the
inside cannot be cherished enough. It must be our on-
going challenge and commitment to not only preserve
but strengthen it.

Diversity in research can sometimes manifest itself in
a single research topic. The most current case in point
is biodiversity research, where various disciplines of the
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life, natural, engineering and social sciences, as well as
the humanities, join forces to help us better understand,
and consequently protect, the natural foundations of life.
For this reason, the DFG announced a call for proposals
last autumn for a Research Centre on Integrative Biodi-
versity Research. This decision was made following an
intensive discussion process with the scientific commu-
nity, during which biodiversity research was identified as
an especially pressing research desideratum in Germany.
We expect the community to submit numerous high-
quality proposals, one of which will be selected in 2012
as the basis of what will be the seventh DFG Research
Centre. Here too, the key impulses have been coming
from scientists themselves.

ith their focussed scientific expertise and

innovative collaborations between academic

and non-academic research, these DFG Re-
search Centres are role models and reflect the diversity
of the German research system. Thanks to innovations
such as the Excellence Initiative, with its graduate schools,
clusters of excellence and institutional strategies, rapid
and profound changes have occurred within a short time.
That we have been able to ignite these changes — always
in close cooperation with the research community itself —
is significant and promising.

But it also shows that science and scholarship

— especially in higher education and academic research —
need not only stimulation and the freedom to develop,
but also regular periods of productivity and concentrated
quiet time. Whether additional types of higher education,
turther differentiation, or ever new forms of cooperation
really benefit science and research is at least worth debat-
ing. After all, the research community deserves that we
have confidence in its independence and capability.

I propose that we give our scientists and academics
time to calmly and persistently implement the changes
we have helped initiate. The coming year, with its first
decisions in the second phase of the Excellence Initiative
and the first prioritisations under the new Pact for Re-
search and Innovation, will provide great opportunities
for this. Let’s take advantage of them.
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Prof. Dr.-Ing. Matthias Kleiner
is President of the DFG.
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F or a long time, it was one of the
most prominent sets of ruins in
the Near East. It is, however, only
in the past four years that Tall Ha-
laf has moved back into the spotlight
of archaeological field research. On
5 August 2006, precisely 95 years
to the day after the start of the first
systematic excavations and 77 years
after the last campaign, Syrian and
German archaeologists resumed their
spadework at the site.

The Tall Halaf (“Tall” means a set-
tlement mound), in which the ruins
of the ancient city of Guzana are
concealed, lies on the Djirdjib River,
one of the sources of the Khabur, in
northeast Syria. Around three kilo-
metres east of the Tall is the nearest
town, Ras al-Ain. Directly north of the
settlement mound lie the tracks of the
legendary Baghdad railway, which
today forms the border between Syria
and Turkey. The ancient settlement
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is divided into a town complex with
an almost rectangular citadel measur-
ing six hectares in area and some 20
metres in height, and another, also
almost rectangular, lower town, ap-
proximately 60 hectares in size.

It was in the citadel that Cologne
banker’s son and later diplomat Max
von Oppenheim (1860-1946) dis-
covered strange-looking monumen-
tal sculptural reliefs during a brief
exploratory dig in 1899. Artefacts
found during excavations performed
in 1911 to 1913 and in 1929 were
taken to Germany, where they were
displayed in the Tell Halaf Museum in
Berlin’s Charlottenburg district from
1930 onwards.

Following the destruction of the
museum in the Second World War,
the remains of the basalt monuments
were excavated from the rubble and
taken to Berlin’s Museum Island,
where experts have been piecing

them back together as part of a large-
scale restoration project since 2001.

What is known about the ancient
settlements on Tall Halaf? The first
small settlements were established
around 8,000 years ago. The bright-
ly-coloured ceramics produced dur-
ing that time are considered typical
of an era during the Late Neolithic
period. Today, this era is known as
the Halaf period. At the start of the
first millennium before Christ, the
Aramaic ruling dynasty known as
the Bachiani founded their prin-
cipality’s capital on the prehistoric
settlement mound. The name of the
city, Guzana, was first mentioned in
an Assyrian text dating from 894 BC.
The most spectacular discoveries at
Tall Halaf include the west palace,
a building erected by the Aramaic
prince Kapara and featuring stone
relief carvings from the early part of
the first millennium.

Imposing and expressive (left side): The
reconstructed entrance to the West Palace
in the former Tell Halaf Museum in Berlin,
ca. 1930. Next: Embrasure sphinx from the
entrance after the 1912 excavation. Right:
Tall Halaf in 2008 - topographical map
showing excavation trenches. Centre and
below: An early Iron Age tomb, before
and after opening.

The ten-metre-wide entrance to
the building was, according to recon-
struction methods suggested by the
architects surrounding Max von Op-
penheim, divided by three columns
depicting gods on animal bases. These
are presumed to be the highest deities
of the Hurrian pantheon: the weather
god Teshup on his symbol animal, the
bull; Hebat, the sun goddess of Arinna,
on a lioness; and Sarruma, their son,
on a lion. Two sphinxes in the em-
brasures complete the entranceway.
To the right and left of the entrance,
at the base of the mud-brick walls,
are large relief stone slabs known as
orthostats. This type of entrance de-
sign is, as yet, unique in ancient Near
Eastern cultures. To protect them
against weathering, the remaining
pedestal areas of the palace were also
decorated with relief-ornamented
orthostats of red-dyed limestone and
greyish-black basalt. These orthostats
were, however, considerably smaller.

I t is assumed that the city finally
came under Assyrian rule around
808 BC, when it became the seat of
an Assyrian governor. The Bible men-
tions Guzana in conjunction with the
capture of the inhabitants of Samaria
by the Assyrian King Sargon II. Cu-
neiform documents and clay dockets
with Aramaic inscriptions found dur-
ing Max von Oppenheim’s excava-
tions serve as evidence of the con-
tinuation of the city after the collapse
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of the Assyrian empire during the 7th
century BC.

The remains of buildings and pits
several metres deep and filled with
rubble from the Hellenistic period
serve as evidence of the town'’s exist-
ence and continuous settlement until
into the Islamic period. Today, parts of
the citadel are used as burial sites for
the neighbouring village of Tall Halaf.

It was the discoverer and excava-
tor of the ruins, Max von Oppenheim,
who repeatedly called for fieldwork to
be continued after 1929, as there were
many fundamental questions about
the settlement which remained un-
answered. In 1939, however, the final
attempts by the then 79-year-old ex-
cavator to have work resumed failed.
In view of the tense political situation
immediately prior to the outbreak of
the Second World War, the French ad-
ministration unexpectedly prohibited
any further excavations.

When German archaeologists
were able to resume excavations in
Syria in the mid-1950s, they focussed
on other ancient settlements. The
response to the contemporary field
work at Tall Halaf was rather muted
at the time, which meant that the
city and its legends remained merely
a popular destination for excursions.

During the restoration project
at the Vorderasiatisches Museum
(Museum of the Ancient Near East),
however, it became clear that archae-

(1) Ttbingen archaeology student Chris-
tiane Radovanov drawing ceramics. (2) A
female terracotta figure from the Halaf
period, 5th millennium BC. (3) A Parthian
figure of a rider, created between the 2nd
century BC and the 2nd century AD. (4) A
round-bellied ceramic vessel from the 7th
century BC, discovered in the northeast
palace. (5) Restorer Simone Korolnik
painstakingly reconstructs a ceramic piece.

ological field research was required
in order to gain new insights and to
clarify chronological questions. Inci-
dentally, the southern part of the cita-
del had previously been destroyed by
construction work carried out by the
inhabitants of the neighbouring Tall
Halaf village, and the archaeologists’
presence enabled the Syrian antiqui-
ties authorities to place the area under
special protection.

eanwhile, a joint expedition
by the National Museums
in Berlin and the Direction Géné-
rale des Antiquités et des Musées in
Damascus, in cooperation with the
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Universities of Halle and Tiibingen,
had launched three excavation cam-
paigns. This added a further 110 local
excavators to the around 40 mem-
bers of the German-Syrian expedi-
tion team. Exploratory trenches total-
ling around 3100 square metres and
covering the west palace region, the
mud-brick massif to the south of the
citadel, the northeast palace and the
old test trench at the northern slope,
have now been opened. In the now
overbuilt lower town, explorations
were extended to smaller “sondages”,
with test trenches being opened near
the western city wall, the city temple
and the sanctuary.

The interesting new discoveries
included evidence of four (so far) cir-
cular prehistoric buildings. Judging
by the ceramics found there, these
can be dated back to the mid and late
Halaf periods. The city was inhabited
during the Ubaid period, the 5th mil-
lennium BC, up until the Late Chal-
colithic period, the 4th millennium
BC, before being abandoned for over
2000 years.

As far as the Tron Age is concerned,
new excavations have clearly indi-
cated that Kapara’s palace was not, as
Max von Oppenheim assumed, con-
structed on top of the remaining walls
of an earlier building. In fact, the west
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palace is an entirely new building,
whose massive foundations (up to
three metres tall in places) were set
into a deep pit.

Before the palace was constructed,
however, the area was subject to in-
tensive development and usage. This
is evidenced by the existence of mud-
brick walls, which were smashed
through when the trench for the
palace foundation was created.

To the south of the citadel, Max
von Oppenheim discovered a large
mud-brick terrace, which is, in parts,
built over the top of the citadel’s
southern wall. Recent discoveries
indicate that this terrace, already
identified by the older excavations
as a structure from the Neo-Assyrian
period (8th century BC), may have
served as a platform for buildings
constructed by wealthy citizens. This
is evidenced by an impressive inven-
tory of findings. In one house on the
mud-brick massif, for example, a clay
tablet was discovered, in addition to
jewellery in the form of pearls and
rings. This clay tablet is a loan docu-
ment apparently written during the
first half of the 7th century, according
to which a woman lent out silver at
an interest rate of 50 percent.

he trenches at the northeast palace

have provided new insights into
historical building and architectural
methods. It had previously been con-
jectured that the northeast palace ex-
tended further to the south, a hypoth-
esis which has now been confirmed. It
is, however, not Kapara’s residential
palace, as von Oppenheim supposed.
Instead, this structure dates from the
Neo-Assyrian period. Up until the end
of the Assyrian Empire in the 7th cen-
tury BC, the palace served as the offi-
cial seat of the Assyrian governors. Af-
ter the empire collapsed, it was — after
many alterations — probably used for
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residential and commercial purposes
into the Late Babylonian period.

Very limited excavations have been
carried out so far in what was once
the lower part of the town. Follow-up
investigations on what’s known as the
sanctuary in the south of the town,
where von Oppenheim found two re-
lief carvings, have shown that no older
cultural layers should be expected in
this area. These sculptures date this
space to the Aramaic period (end of
the 10th, beginning of the 9th cen-
tury BC). Further excavations along
the western city walls and at the “city
temple” (which has been attributed to
the Neo-Assyrian period) served to lo-
cate these structures in order to enable
future, more detailed investigations
of the sequence of construction and
chronology to be performed.

In conclusion, the investigations
at Tall Halaf are particularly profitable,
as they provide insights into prehis-
tory and the period from the early part
of the 1st millennium until the end
of the ancient Near Eastern empires.
New findings on the early Iron Age are
eagerly anticipated, as little research
into this period has been carried out.
Furthermore, the Tall may also serve
as an important reference location for
the Hellenistic Greek period in Upper
Mesopotamia.

of the Vorderasiatisches Museum in Berlin, is
the German codirector of the Tall Halaf Project.

Contact: Vorderasiatisches Museum, Staatliche
Museen zu Berlin, Bode-StraBe 1-3, 10178
Berlin, Germany

www.tell-halaf-projekt.de
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In the spotlight: Research Training Groups

Rembert Unterstell
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Trinational, Multilingual
and Innovative

German, Austrian and Italian researchers are currently undertaking collaborative studies on the
“Political Communication in Europe from the Ancient Times until the 20th Century”; this is
just one example of the increasingly international focus of the DFG’s Research Training Groups

he history of the Kingdom of
Lombardy-Venetia under the
rule of the Habsburg Monarchy has
researchers from the three countries
on the move: Francesca Brunet comes
from the small town of Feltre in Vene-
tia. A doctoral researcher in history
at the universities of Innsbruck and
Trient, Brunet’s main interest lies in
the legal and political history of Lom-
bardy-Venetia in the 19th century.
Her quest to track down histori-
cal sources has taken the 28-year-old

to archives in Milan, Brescia, Venice,
Vicenza and Vienna. Brunet, who is
studying the Austrian Emperor’s use of
the “legal pardon” in the Vormarz era,
is especially interested in court records
from the period spanning 1815 to 1848.
Since 2007, she has held a scholarship
at the International Research Training
Group (IRTG) “Political Communica-
tion in Europe from the Ancient Times
until the 20th Century”, which brings
together researchers from Germany,
Austria and Italy. Francesca Brunet

hopes to complete her dissertation in
early 2011, but until then she has a lot
of ground to cover.

According to Brunet both capital
punishment and the legal pardon
were “important channels of politi-
cal communication”, and served to
convey contemporary notions of
governance and justice. The capac-
ity of the Austrian Emperor to over-
ride legal norms made him both a
correctional instance, at least with
regard to individual sentences, and

Debating science at 2000 metres: research fellows meet for their annual seminar at the University of Innsbruck’s guest house in Obergurgl.
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the guarantor of those same legal
norms, concludes Brunet.

Francesca Brunet, who studied
history in Florence and Venice, is su-
pervised in her doctoral research by
professors Brigitte Mazohl (Univer-
sity of Innsbruck) and Ottavia Niccoli
(University of Trient). Brunet’s doctor-
ate will consist of a double doctoral
diploma that will be recognised by
both universities. Working under the
supervision of two experts on the his-
tory of Lombardy-Venetia has proven
to be a boon for Brunet, enabling her
to engage with two national research
cultures (and languages), and establish
a network of transnational contacts.

B runet is currently one of nine-
teen doctoral researchers, who
are joined by two post-doctoral re-
searchers at the IRTG. The research
partnership enjoys the support of
historians from five universities: Bo-
logna, Frankfurt am Main, Innsbruck,
Pavia and Trient. This trinational un-
dertaking has received funding from
the DFG since October 2004, with
the Italian and Austrian partners
providing additional scholarships
and funding for direct project costs.
As an instrument for the promo-
tion of excellence, national, state

Three women, one training group: doc-
toral researcher Francesca Brunet (left),
coordinator Lisa Regazzoni (right) and
spokesperson Luise Schorn-Schutte (below).

and university quotas do not impact
on the running of the International
Research Training Group, explained
historian of early modernity and
IRTG spokesperson Professor Luise
Schorn-Schiitte. Researchers and
projects are selected “solely on the
grounds of their academic expertise
and qualifications”, and both are sub-
sequently supervised by two univer-
sity professors; an approach that ena-
bles researchers to gain a binational
doctorate.

Early career support in histori-
cal politology — according to Dr. Lisa
Regazzoni, academic coordinator at
the IRTG Head Office in Frankfurt,
the research programme has been
shaped by two fields: the recurring
historical dispute over normative
values in political communication,
of which Brunet’s study is one ex-
ample; and the role of the past as an
argument in contemporary debates.
The latter is particularly evident in
historiography, which, in Regazzo-
ni’s words, “forms part of the politi-
cal communication of any society”.
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The spectrum of projects un-
dertaken within the framework of
the IRTG ranges from research into
political communication in Hellenic
Bithynia, Pontos and Cappadocia, to
studies of the Anabaptist movement
in 16th century political communi-
cation and corruption scandals in the
Weimar Republic.

H owever diverse these topics might
seem, they share a common
research perspective. Luise Schorn-
Schiitte, a German pioneer of the
IRTG, explains that the studies are
united by their adoption of “contem-
porary approaches to the history of
political thinking”. As a consequence
the focal point of much research has
shifted from national political history
towards an emerging “new intellec-
tual history” of European thought.
As Schorn-Schiitte notes, this entails
a significant change in perspective:
while earlier research took a “top
down approach” — analysing the
thinking of “key figures” in light of
the concepts of later historians — re-
searchers are now moving to adopt
a “bottom up” approach that is cen-
tred on the ideas and concepts drawn
on by the historical actors them-
selves. This shift has also brought the
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In the spotlight: Research Training Groups

language(s) of the political into the
focus of transnational research.
Managing a trinational research
project has its ups and downs, both
for university professors and research
fellows. Establishing a common per-
spective “was a learning process that
required the good will of all those in-
volved”, remembers Schorn-Schiitte.
While training programmes at the
participating universities have be-
come more compatible, German and
Italian doctoral training programmes
still differ significantly in practice.
To address these differences, the
IRTG has developed a cross-sectoral
study programme, which provides
opportunities for university profes-
sors and research fellows to meet
regularly to discuss topical issues and
methodological approaches — as part
of the study programme the IRTG
stages an annual, week-long seminar
at a different university each year.
The programme’s research fellows
have also established their own net-
works, explains Regazzoni, including

an Internet-based communications
platform. Working groups and work-
shops organised by research fellows
also serve to enhance cooperation.
The IRTG coordinator is convinced:
everyone profits from this approach,
which embeds the participants within
a larger whole to which everyone
can make a valuable contribution.

nternational early career support:

the RTG is the first and only one of
its kind to bring together German,
Austrian and Italian researchers.
Currently sixty International Re-
search Training Groups are funded
by the DFG, approximately a quarter
of which are dedicated to the hu-
manities and social sciences. The first
IRTG was established by the DFG in
1999. According to Luise Schorn-
Schiitte, DFG vice president from
2004 through to 2010, the groups
are “highly effective funding instru-
ments” and were created “for good
reasons”. The International Research
Training Groups provide a research
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environment that promotes multi-
lingualism; an aspect that Schorn-
Schiitte considers “elementary to an
education in the humanities”.

In Schorn-Schiitte’s understand-
ing, language is a research object in
itself, and not merely a medium of
historical research. The former vice
president is an ardent proponent of
both multilingualism and interna-
tional exchange in early career devel-
opment, which she considers a “driv-
ing force for innovation”. It’s hardly
surprising that she would like to see
graduates of the RTG “continue to
work at an international level and,
with the support of well-trained
academic and personal networks”,
contribute to the development of a
nuanced research perspective in Eu-
ropean historical studies.

Dr. Rembert Unterstell
is Publishing Executive Editor of “german
research”.

www.dfg.de/dfg_profil/geschaeftsstelle/
dfg_praesenz_ausland/indien/index.jsp

A Seedbed for New Doctoral Cultures

20th anniversary brochure highlights success of Research Training Groups

ince their establishment in 1990,

the DFG’s Research Training
Groups have pioneered far-reaching
changes in doctoral training at Ger-
man universities, breaking ground in
national and international research
projects across a broad range of dis-
ciplines including the natural, life
and engineering sciences and the
humanities and social sciences.

A new brochure published on the
occasion of the 20th anniversary of
the programme’s establishment takes
an in-depth look at this outstand-
ing success story. Detailing the pro-

gramme’s creation and development
over two decades, the brochure fea-
tures interviews with graduates and
current staff, and showcases some of
the programme’s leading projects.

Print copies of the brochure are
available free of charge from the
DFG Press and Public Relations Of-
fice (Tel. 0228 885-2109, Michael.
Hoenscheid@dfg.de). Alternatively,
click on the following link to down-
load a PDF of the brochure:

www.dfg.de/en/research_funding/programmes/
coordinated_programmes/research_training_
groups

20 Years of Research Training Groups

Matrix for New Doctoral Cultures:
Innovative, Interactive, International

Portrait

A Rising Star

Franz Huber explores philosophy with mathematics

he notion of “Western philoso-

phy” evokes a range of associa-
tions — Diogenes and his tub, first and
last questions, and profound thinking
combined with the desire to explore
uncharted philosophical waters. At an
early age, Franz Huber’s “interest in
existential and continental philoso-
phy” led him to study philosophy at
the University of Salzburg, where he
was introduced to philosophical logic,
“a fascinating school of thought for
science and everyday life”, explains
Huber in a voice that still reveals his
Austrian origins.

The study of logic led Huber to for-
mal scientific philosophy, a branch of
analytical philosophy which explores
philosophical issues from a math-
ematical perspective. The ambitious
young philosopher soon made a
name for himself in the philosophy of
science and the study of epistemology
with a flurry of publications. Today,
the 33-year-old is a rising star in the
discipline of analytical philosophy; a
fact that Huber, now the Director of
the Emmy Noether Junior Research
Group, modestly plays down. Dressed
casually, the obviously relaxed Huber
merely notes that his works are bet-
ter known in “international contexts”
than in Germany.

Epistemology and the philosophy
of science seek to explain how knowl-
edge is created, what knowledge con-
sists of and how it is substantiated (or
not, as the case may be). According to
Huber, approaching the philosophy
of science from a mathematical per-
spective offers significant advantages,
which he succinctly highlighted in his
doctoral thesis on the “problem of

confirmation”. Huber, who was just
25 years old at the time, completed his
thesis, titled “Assessing Theories. The
Problem of a Quantitative Theory of
Confirmation”, in 2002 in Erfurt. Hu-
ber’s central thesis was that the value
(“assessment”) of a scientific theory
lies in the “balance that is struck be-
tween its degree of informativeness
and its plausibility / likelihood”. Hu-
ber went on to win the prestigious
Wolfgang Stegmiiller Award for an
essay based on this study.

This award and his later success
are the fruit of a remarkably ambi-

Illustration: Unterstell

tious and consistent academic career.
After studying philosophy, German
philology, general linguistics and
mathematics at the University of
Salzburg and completing his doctor-
ate, Huber took up a fellowship at
the University of Constance in a re-
search group for “Philosophy, Prob-
ability, and Modelling” led by Sofja
Kovalevskaja Awardee Professor Luc
Bovens. “I owe a lot to this impor-
tant experience”, concludes Huber as
he talks of the inspiring work in the
research group, which included no
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less than ten post-doctoral research-
ers from around the world.

In 2005, Huber crossed the At-
lantic to take up a position at the
California Institute of Technology in
Pasadena as Ahmanson Postdoctoral
Instructor in Philosophy. On his re-
turn to Germany, Huber became the
Head of the Emmy Noether Junior
Research Group “Formal Epistemol-
ogy”, affiliated with the Zukunftskol-
leg and the Department of Philoso-
phy at the University of Constance
in January 2008. But before Huber’s
working group of three doctoral re-
searchers could take up its work,
Huber was called to temporarily fill
Professor Wolfgang Spohn’s chair for
Philosophy and the Philosophy of Sci-
ence at the University of Constance.
Huber places great value on academic
teaching “as an opportunity for philo-
sophical interaction”.

Meanwhile, basic research forms
the primary focus of his research
group. Huber’s work explores episte-
mological questions relating to belief
and degrees of belief, metaphysical
questions relating to causation and
counterfactuals, and meta-philosoph-
ical questions relating to normativity
and the use of intuitions and formal
methods in philosophical methodol-
ogy; his aim is to arrive at new philo-
sophical insights with mathematical
precision. Huber is convinced of the
creative potential of formal epistemol-
ogy, which he feels provides the ideal
framework for interdisciplinary work,
extending his inquiry into the field of
artificial intelligence, for example. The
prestigious “Stanford Encyclopedia of
Philosophy” has embraced Huber’s
thinking and invited him to compose
the entry on formal representations
of belief (http://plato.stanford.edu/en-
tries/formal-belief) — yet another clear
sign that Franz Huber is indeed a rising
star in his field.

Rembert Unterstell
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Space, llluminated

Billions and billions of point sources immerse the entire Milky Way in a diffuse X-ray light.
The actual composition of the galactic background radiation was long hidden from observers
on Earth. Astronomers have now solved the puzzle

hen astronomers point their

telescopes skyward, they col-
lect a broad range of radiation from
outer space. This includes radiation
from stars and galaxies, radiation
from hot and cold gas, radiation in
the infrared range, and visible, radio
or x-ray radiation. The human eye
is naturally only designed for visible
light waves, which make up just a
fraction of the entire radiation spec-
trum that reaches us from space.

If one were to compare the range
of visible light with a musical octave,
the width of the entire electromag-
netic spectrum would span at least
53 octaves. A piano that could cover
such a range of frequencies would be
nine and a half metres wide. In fact,
the invisible radiation components
contain immense amounts of valu-
able information about the cosmic
processes. It is for this reason that as-
tronomers have long endeavoured to
make measurements over the largest
possible range of the cosmic radiation
spectrum.

X-ray radiation forms anywhere
in the universe where it is particularly

“hot”, or energetic. Supermassive black
holes in the centre of massive galaxies
draw in gas and stars from the sur-
rounding area with immense force.
During this process, the material is

Left: An artistic representation of the
Chandra X-Ray Observatory.

heated as high as a hundred million
degrees Kelvin by its internal friction
shortly before it disappears forever.
At such temperatures, the thermal
energy is irradiated primarily in the
X-ray range.

Astronomers observe the illumi-
nation of active galaxies located bil-
lions of light-years away, including
so-called quasars, whose enormous
brightness can be attributed to pre-
cisely this process. But there are many
other X-ray sources in the universe:
for example, this radiation is formed
in certain binary star systems. If the
binary star consists, on the one hand,
of a very compact object — a white
dwarf or a neutron star — and, on the
other hand, a red giant, the material
may flow from the giant star to the
dwarf. But not only point sources can
emit X-ray radiation. Massive galaxy
clusters, not seldom home to more
than a thousand galaxies, are embed-
ded in a halo of extremely hot gas
that illuminates brightly in the X-ray
range. Numerous such diffuse sources
are spread across the universe over
millions of light-years.

In our galaxy as well, the Milky
Way, astronomers have found since
the 1970s, a large number of X-ray
sources, including many of the afore-
mentioned X-ray binaries, but also
massive stars whose corona, at tem-
peratures of many million degrees
Kelvin, produces this high-energy
radiation. At the end of the 1970s, it
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was possible to verify the existence
of diffuse X-ray radiation, i.e. X-ray
radiation that is emitted from broad
sources, that reaches us from across
the galactic plane. Astronomers call
this constant illumination the “galac-
tic X-ray background”. For years, its
source was believed to be the inter-
stellar gas found in large quantities in
the plane of the Milky Way.

With this assumption, however,
came a difficult-to-solve problem:
To produce X-ray radiation with the
measured spectral characteristics, the
interstellar gas would need to be so
hot that its thermal energy would en-
able it to overcome and escape the
gravitational field of the galaxy. No
significant quantities of such a gas
have, however, been observed in the
vicinity of the Milky Way. The astron-
omers were faced with a puzzle.

he history of X-ray astronomy

began in 1949 as X-ray radiation
from a celestial body, the Sun, was
verified for the first time with the
aid of a research rocket. The main
problem that this branch of research
has fought to overcome is that the
Earth’s atmosphere very effectively
shields against this radiation — much
to our luck, as there would be no life
on Earth under the influence of the
energetic electromagnetic waves. For
this reason, astronomers need to place
their X-ray detectors high above the
atmosphere. Before the start of the
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space age, V2 rockets and high-altitude
balloons were used for this purpose. It
was with the aid of a brief rocket ob-
servation in 1962 that the first X-ray
source outside of our solar system was
discovered: the X-ray binary Scorpius
X-1, located 9000 light-years away in
the constellation Scorpius.

n important step for X-ray as-

tronomy was the launching
of NASA’s UHURU satellite in 1970,
the first satellite specialised solely on
measuring cosmic X-rays. Using what
was still a fairly rudimentary sensor,
the satellite scanned the heavens
for new sources. The yield was con-
siderable: 340 X-ray systems. While
UHURU operated with a lead plate
filled with holes, the more modern
satellites of the late 1970s and 1980s
were equipped with sophisticated X-
ray telescopes that were capable of
bundling the incident radiation in a
manner similar to an optical telescope
— a quantum leap in imaging quality.
Thus, it was possible to identify a
newly discovered source using stars
or galaxies from optical observations.

A “star” among the X-ray satellites
was the German ROSAT, which was
launched into space in 1990. Equipped
with a so-called Wolter telescope,
which surpassed the power of its pred-
ecessors by many times, it revolution-
ised the X-ray astronomy data pool
within just one year. With the new
technology, objects with intensity less
than one-hundredth of those previ-
ously detected became visible. ROSAT
was responsible for the discovery of
not fewer than 60,000 X-ray sources,
including representatives from all
types of sources: quasars, X-ray bina-
ries and supernova remnants, as well
as galaxy clusters and especially hot
— but otherwise normal - stars.

ROSAT continued to perform
strongly even after this initial success.
Until the conclusion of its operational
life in February 1999, it sent data from
nearly 150,000 X-ray sources back
to Earth. One of its most important
contributions to research was, how-
ever, in the area of the cosmic X-ray
background. The entire cosmos illu-
minates uniformly in all directions in
a diffuse X-ray light. With the help of
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Left: Highly dynamic: an “X-ray binary”,
an artistic rendering of a binary star. Right:
Chandra is the largest satellite put into
orbit by a Space Shuttle to date — a length
of 13.8 metres and a weight of 4.8 tonnes.

ROSAT, it was possible to verify that
this is the result of billions of superim-
posed point sources, primarily distant
quasars and other active galaxies, that
could not be spatially resolved with
previous sensors and telescopes.

ut ROSAT was likewise unable to

shed light on the nature of the ga-
lactic background radiation. That the
radiation could not be the result of
hot interstellar gas was quickly appar-
ent from the aforementioned theoret-
ical reasons: travelling at thousands of
kilometres per second, the gas would
escape the gravitational field of the
Milky Way.

It was known for years that the
spatial distribution of the X-ray radia-
tion had a noticeable correlation with
the distribution of the infrared (IR)
radiation, which originates from the
disk and the centre of the Milky Way.
The predominant sources of IR radia-
tion are low-mass stars, whose vis-
ible light is obscured by the interstel-
lar clouds of the galactic plane; their
IR-light, on the other hand, reaches
Earth with very little loss in intensity.
A clear indicator, therefore, that the
source of the diffuse X-ray radiation
can be found in these stars. Also “sus-
picious” was the fact that the intensity
of the X-ray radiation from a given re-
gion correlates strongly with the star
density in that area — a fact familiar
from stars located near the Sun.

A team of researchers at the Clus-
ter of Excellence “Origin and Struc-
ture of the Universe”, the Max Planck
Institute for Astrophysics in Munich
and other institutions examined these
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Amazingly deep and illuminating insights: an image from the Chandra X-ray Observatory of part of the sky near the centre of our galaxy.

indicators in an effort to definitively
explain the nature of the galactic
X-ray background. For this purpose,
they pointed the telescope on the
CHANDRA X-ray satellite at a small
region near the centre of the galaxy
for a period of 11 days, measured the
intensity of the emitted X-ray light
and corrected the value with the con-
tributions of the extragalactic X-ray
background and the damping caused
by the interstellar material. They com-
pared their result with a measurement
of the IR radiation intensity from the
same region, a step that ensured the
researchers that the selected region
is representative. This was the case
because the ratio of the two intensi-
ties was the same as the ratio obtained
from a comparison of IR and X-ray
data from the entire Milky Way.
Thanks to the high imaging qual-
ity of the CHANDRA instruments, it
was also possible to verify a total of
473 point sources of the radiation in
the observed region. In all likelihood,
most of these are white dwarfs of bi-

nary star systems and stars with high
coronal activity.

The measurements could, however,
provide an explanation for only a rel-
atively narrow spectral range within
the comparably low-energy, soft X-ray
radiation. For the assumption that the
entire X-ray spectrum originates from
discrete sources to prove correct, the
distribution of the hard X-ray radia-
tion would also need to match that of
the IR radiation. A second stringent
criterion would also need to be ful-
filled: The generation of thermal ra-
diation through the constant flow of
material from a red giant to a white
dwarf (or a neutron star) is character-
ised by a certain energy limit which is
directly reflected on the spectrum of
the radiation: one would, therefore,
expect the intensity of the X-ray radia-
tion to drop off quickly at very high
energies. Both predictions could be
confirmed by the data collected from
the Milky Way by the International
Gamma Ray Observatory, INTEGRAL,
over a period of four years.

Given the convincing findings, the
researchers consider it proven that X-
ray binaries and coronally active stars
are responsible for at least 80 percent
of the diffuse X-ray radiation in the
Milky Way. The puzzle of our galaxy’s
X-ray background, which has been
ongoing for three decades, appears
to be solved.

Dr. habil. Mikhail Revnivtsev

is an astrophysicist and research fellow at the
Cluster of Excellence “Universe” at the TU
Munich.

Helmut Hetznecker
is an astrophysicist and science journalist.

Contact: TU Munich, “Universe”, Boltz-
mannstraBe 2, 85748 Garching, Germany

www.universe-cluster.de

In the spotlight

Erich Weichselgartner and Stefan Winkler-Nees
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Data for Everyone!

Around the world and in every discipline, data sharing is on the advance.
The online archive PsychData shows just how great the benefits can be

re there particular effects in the

living environments of adoles-
cents that promote the consumption
of alcohol, tobacco and other drugs,
and that increase the risk of abuse?
The identification of such risks is of
great importance for well-targeted
prevention work.

With this in mind, a longitudinal
study involving 2000 young people
in Berlin recorded a broad range of
social and psychological aspects dur-
ing their development over a period
of six years and correlated these with
the use and abuse of drugs.

The extensive data collected are
now available to all interested re-
searchers through the PsychData data
archive of the Leibniz-Institute for
Psychology Information (ZPID). This
database exists due to the efforts and
personal involvement of Rainer K. Sil-
bereisen, director of the Berlin study.

With this project, Silbereisen
makes a case for a trend that can be
observed in all disciplines and around
the world: data sharing. The moti-
vation for this is the desire to make
scientific information available to all
interested researchers. The ZPID has
been addressing this topic in the field
of psychology since 2002. PsychData
establishes an archive that documents
quantitative data from all research ar-
eas, stores them long-term and makes
them available for future use.

The research community only
stands to benefit from this improved
data accessibility. In addition to the
economic advantages, electronic ar-

chives also offer the possibility of “re-
analysing” data with new research
questions or using other statistical
methods. Investigations intended to
compare, merge or expand the results
of various studies are also supported.

To facilitate the future use of the
data, they must be carefully docu-
mented. The services provided by
PsychData include the documentation
of the provided data, which is in line
with global documentation standards.
Thus, the background of the studies,
the samples and the collection meth-
ods, as well as the individual variables,
are described. Those who provide
data also have the option of upload-
ing their data into PsychData online
themselves. Data users can concur-
rently explore the descriptions of the
collected studies online and access
data sets at no cost from PsychData.

Currently, access to research infor-
mation in psychology is often cumber-
some. Technical or organisational con-
ditions, such as obsolete storage media,
result in the data — often collected at
great expense — becoming unusable.
Not only researchers, but also science
policy-makers and research funding
have recognised the value of data
sharing. For this reason, the Scientific
Library Services and Information Sys-
tems Division (LIS) also supports the
establishment of PsychData. The DFG
subcommittee for information man-
agement adopted a recommendation
for the long-term use of research data;
secure storage and accessibility are the
primary aspects.

With PsychData, psychology in
Germany offers a networked platform
for research data. The vision is that, in
the future, the generally comprehen-
sible documentation of research data,
the joint scientific use of the data and
the long-term archiving of the data
will become natural parts of research
projects in psychology and other dis-
ciplines.

PD Dr. Erich Weichselgartner
researches and teaches at the Institute for Psy-
chology Information at the University of Trier.

Dr. Stefan Winkler-Nees
is a Programme Officer in the LIS Division at
the DFG Head Office in Bonn.

http://psychdata.zpid.de
www.dfg.de/lis
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Into a Future
of Electromobility

Lithium-ion batteries are already in widespread use in cell phones, laptops and digital cameras.
An interdisciplinary research initiative is now using novel combinations of materials to extend
the potential of this energy storage technology — especially for use in energy efficient vehicles

t is impossible for us to imagine

a world without cars or trucks
driven by internal combustion en-
gines. We have become accustomed
to unlimited individual mobility,
perhaps too accustomed to realise
that there are actually limits, after
all. One of the main limitations is
the limited supply of energy, which
is governed by the finite availability
of fossil fuels.

Renewable energy is being dis-
cussed as an alternative to fossil
fuels worldwide, but the sources
of renewable energy such as solar
or wind power, which are capable
of providing an almost unlimited
supply of energy, are not always
available and are unevenly distrib-
uted. On top of this, the electric-
ity generated basically needs to be
used straight away. Storing electric-
ity calls for powerful and long-term
energy storage solutions.

Lithium-ion technology is the
most elegant and most efficient form
of storing electricity currently avail-
able. In principle, the mechanism is
very simple: Two mixed conducting
intercalation compounds with very
different chemical potentials for
lithium cations and electrons are
used as the negative electrode (an-
ode) and positive electrode (cath-

ode), and an electrolytic salt dis-
solved in an organic solvent is used
as the electrolyte. The charging and
discharging reaction causes lithium
cations to travel from the cathode to
the anode via the electrolyte.

key advantage of this technol-
ogy is that lithium-ion batter-
ies — thanks to their modular design
principle — allow the use of a wide
variety of materials and combina-
tions of materials. This means that
the search for new materials is prac-
tically unlimited. At a voltage of ap-
prox. 3.4-3.8 V (depending on the
type of cell and the load profile)
lithium-ion cells can achieve energy
densities of up to 250 Wh/kg (watt
hours per kilogramme) or up to 800
Wh/1 (watt hours per litre) — unri-
valled by other accumulators.
Lithium-ion batteries are already
the dominant energy storage sys-
tem for cell phones, portable com-
puters (laptops), cordless tools and
camcorders, collectively referred to
as the 4C market. After all, in com-
parison to other types of recharge-
able batteries, they offer numerous
advantages such as a wide variety
of shapes and sizes as well as high
energy density and power density.
However, it is impossible to attain

optimum results in terms of energy
and power with one and the same
system. Rather, it is necessary to
tailor the batteries either for high
power or high energy, depending
on the intended application.

This calls for a comparative
approach in order to determine
whether the energy content of
lithium-ion batteries really is as
high as is claimed. This also applies
to the current hot topic in the field
of batteries: electromobility, or, in
other words, vehicles that use bat-
teries and electricity, such as purely
electric or hybrid cars, busses and
bicycles.

The lithium-ion technologies
currently in use in electric vehicles
can achieve “approximately” 0.5— 1
kilometres of range per kilogramme
of battery weight, “approximately”
because there are not only many
different lithium-ion technologies,
but also a wide variety of vehicle
concepts competing against each
other. It thus requires about 100
kilogrammes (or more) of battery

On trial: The performance and operating
life of newly developed lithium-ion cells
is repeatedly tested using simulated
chargeldischarge cycles.
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weight to travel a distance of 100
kilometres, at present.

here are two approaches to this

problem. On the one hand,
work is underway to develop and
further refine lithium-ion technolo-
gies as well as alternative technolo-
gies in an effort to increase vehicle
range. This approach addresses the
electromobility of tomorrow, or
even the day after tomorrow. The

second approach is to adapt the ap-
plication to the specific characteris-
tics of the technology chosen. For
instance, take a city vehicle that is
designed for use around town or for
commuting. It needs to be small and
lightweight, with sufficient battery
capacity to give it a range of 100
kilometres. However, such a lim-
ited range does not suit drivers’ cur-
rent habits or meet their demands
in terms of personal freedom. The
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result of this is that the acceptance
of electric vehicles is currently poor,
even though the average distance
travelled by car per person per day
in Germany is less than 50 kilome-
tres. To put it bluntly, most “auto-
mobiles” are anything but mobile
most of the time, as they are nor-
mally only in motion for less than
two hours a day.

An alternative approach to the
problem is to use plug-in hybrids,
which combine a medium-sized
battery that drives an electric motor
with an internal combustion engine
with a conventional fuel tank. On
short journeys these vehicles run
as electric vehicles, and on longer
journeys or at higher speeds the
internal combustion engine cuts in
to assist. The battery can then be
recharged by being plugged into a
socket, overnight, for example.

Both city and plug-in vehicles
can already be built using exist-
ing lithium-ion technology. Most
electric vehicles on German roads
to date belong to trial fleets oper-
ated by energy companies, public
utilities, taxi companies and car
manufacturers. Only a few belong
to private individuals. However,
this is not only due to their lower
speeds or the potential range of a
single battery charge, but also due to
the cost of the lithium-ion batteries,
which remains prohibitively high.

Apart from the aspects of cost
and energy content, there are also
other issues that need to be ad-

Left: The first step is making the indi-
vidual components. Here a viscous elec-
trode slurry is being applied to metal foil.
Above: Once it has dried, the moisture-
sensitive parts are assembled into proto-
type cells in special rooms where the
relative humidity is less than 0.1 percent.
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A successful prototype: The Tesla Roadster — with over 6000 rechargeable cells — is the first mass-produced car powered by lithium-ion batteries.

dressed such as safety, operating
temperature range, fast charging
capability and operating life.

Why are lithium-ion technolo-
gies nevertheless the most popular?
This is due in part to strategic fac-
tors, and in part to technological
tfactors. The strategic factors are ob-
vious. Whereas there is disillusion-
ment about the time it is taking for
the commercialisation of fuel cell
vehicles, the search has also been

on for promising technologies that
can be implemented in the near
future. An alternative was soon
found: The hybrid engine, albeit
using nickel metal hydride (NiMH)
battery technology, has made un-
paralleled progress since the 1990s.
However, the NIMH battery, with its
low usable energy content, is not
suitable for use in purely electric
vehicles, but can “only” serve as an
auxiliary power unit alongside an

internal combustion engine. Hy-
brid operation can save a significant
amount of fuel, for instance, by the
recovery of braking energy during
stop-start driving in city traffic and
when driving under conditions
where internal combustion engine
performance is poor.

o move on from hybrid vehi-
cles to plug-in hybrid vehicles
and then on to purely electric ve-
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hicles, a battery with higher en-
ergy content and power capacity is
called for: the lithium-ion battery.
In western civilisation, in particu-
lar, it is easy to plot the value crea-

tion chain for these batteries, both
from an industrial point of view
— with a strong chemical industry,
a large automobile industry and
auto supplies industry — as well as
from the academic point of view,
where scientists and engineers
have been quick to pick up on this
topic and give it a great deal of at-
tention in R&D.

imited experience in mass pro-

duction of the batteries as well as
in the power electronics of battery
packs remains an Achilles” heel of
this technology. A number of tech-
nological factors in favour of lith-
ium-ion technology have already
been mentioned above.

The conclusion we come to is
thus that, at present, there is no
other accumulator technology
that even comes close to offering
as good a mix of energy, power,
dynamics and operating life. The
trump card of lithium-ion technol-
ogy, however, is its chemical diver-
sity, which gives it great potential
for further development, includ-
ing both increased performance as
well as a reduction in the cost of
the anode, cathode and electrolyte
solution.

In terms of the interaction be-
tween the individual components,

the lithium-ion battery is an ex-
cellent candidate for short- and
medium-range electric cars of the
future as well as for plug-in ap-
plications.

For longer-range applications,
other high-energy battery systems
known as “super batteries” such as
metal-air batteries are considered
to have greater potential. Due to
its particularly high energy den-
sity, the Holy Grail is lithium-air
technology, which involves com-
plex chemistry and complex cell
structure; numerous problems — a
genuine challenge.

It is therefore only realistic to
envisage the use of metal-air bat-
teries as being much further off
than that of lithium-ion batteries.
From a technological point of view
they are unlikely to simply re-
place lithium-ion batteries, as their
power and dynamics are not likely
to prove suitable for use in cars. The
highly dynamic lithium-ion tech-
nology will thus continue to play a
significant role alongside such high-
energy batteries. At the end of the
day, “super batteries” also demand
compromise.

Electromobility will itself end up
having to be a compromise, espe-
cially in the early years. How well
this compromise is accepted will
depend on a number of factors, for
example, the price of energy, CO,
emission reduction regulations, and
the acceptance of this new technol-
ogy by the general public. Will they

german research 3/2010

see the advantages of electromobil-
ity, rather than simply focussing on
the disadvantages? Will it be possi-
ble to demonstrate that generating
electricity from renewable sources
such as solar and wind power can
only make economic sense if it is
possible to temporarily (and dy-
namically) store the electricity once
it has been generated?

Batteries have a great future, not
only in the field of electromobility,
but also in other fields. The course is
being — or needs to be — set now, by
politicians, industry and, of course,
by the research community.

Prof. Dr. Martin Winter

currently holds an endowed professorship for
“Applied Materials Sciences for Electrochemi-
cal Energy Storage and Energy Conversion”
at the Institute of Physical Chemistry at the
WWU in MUnster and is the coordinator of
the project initiative funded by the DFG.

Dr. Miriam Kunze
is involved in research into innovative electro-
lyte systems for lithium-ion batteries.

Dr. Alexandra Lex-Balducci

is the leader of an independent junior
research group working on “novel lithium gel
polymer electrolytes”. They both work at the
Institute of Physical Chemistry at the WWU

in Munster.

Contact: Institute of Physical Chemistry,
Corrensstrale 28/30, 48149 Munster,
Germany
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Tin Wedding in Beijing

Ceremony and strategy workshop: How the DFG and its partner organisation NSFC
celebrated the 10th anniversary of the Sino-German Center for Research Promotion

t was a cold and clear October day
in Beijing when one black limo
after another pulled up to the Sino-
German Center for Research Promo-
tion (SGC) on the northwest side of
China’s capital. Guests had come from
near and far to celebrate the tenth
anniversary of the Center, which is
one of a kind in its constellation as a
Chinese-German joint venture.
Together with its Chinese part-
ner organisation, the National Nat-

ural Science Foundation of China
(NSFC), the DFG had inaugurated
the new building ten years ago to
the day, on 19 October 2000. It
was the DFG’s first international
branch, followed by Washington /
New York, Moscow, New Delhi and
Tokyo. The DFG and the NSFC each
provide half of the funding for the
Center, which has one German and
one Chinese director as well as two
vice directors, and supports bilateral

The building of the Sino-German Center with apartments for visiting researchers.

Ilustration: CDZ / DFG
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collaboration in the natural, life and
engineering sciences. It is especially
committed to early-career support
for researchers.

About 200 invited guests were
welcomed by DFG President Mat-
thias Kleiner to this “tin wedding” —
the celebration of ten years of mar-
riage — in the SGC auditorium. In
his opening address, Kleiner iden-
tified three factors as fundamental
to this shared success: equality, re-
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Former and current SGC Directors — f.I.t.r.: Jens Egon Mosch, Robert Paul Kénigs, Zhao

Miaogen (Vice Director), Heike Strelen, Armin Krawisch and Reinhard Rutz.

spect, and peer-to-peer partnership.
Since research — beyond geographic
or ideological approaches —requires
thinking and acting across borders,
the major research-funding organi-
sations are charged with a special
responsibility to facilitate this, said
Kleiner.

Each year, the SGC supports
over 1,400 researchers from both
countries and funds about 30 sym-
posiums and summer schools. In
addition to numerous early-career
support programmes, cooperation
groups and research projects, the
SGC has also underwritten about
250 symposiums so far. Add to that
six International Research Training
Groups and two Collaborative Re-
search Centres / Transregios. Since
2000, the DFG and the NSFC have
invested about 30 million euros in
the SGC.

hus the President of the NSFC,
Professor Chen Yiyu, rightfully
claimed in his greeting that Sino-

German cooperation had become
the most important component
of his organisation’s international
strategy.

Michael Schaefer, the German
Ambassador to China, struck a po-
litical note during the ceremony. He
emphasised the importance which
the German federal government
places on “research collaboration
with the world’s best minds”. The
combination of German experience
and Chinese dynamism, he said,
will guarantee the success of the re-
search so important for the future of
both countries.

The anniversary had been
kicked off with a strategy work-
shop, where prospects for the next
decade of Sino-German research
cooperation were explored. DFG
President Kleiner singled out re-
search on energy — especially so-
lar —, food safety, microelectronics
and materials as example areas
of future cooperation. Moreover,
Kleiner said, the combination of
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traditional Chinese medicine with
methods and approaches of conven-
tional Western medicine should be
explored, as should joint research
into infectious diseases.

Impressive figures were pre-
sented in NSFC Vice President Shen
Wengqing’s speech. The NSFC budget
increased exponentially over the last
20 years and now equals about 40
percent of the DFG’s annual budget
of approximately 2.4 billion euros.
NSFC investments in international
collaborations rose from 3 million
yuan in 1987 to 300 million yuan
in 2010. Tasks for the future, ac-
cording to Shen Wengqing, include
the expansion of international co-
operation and early career support
for researchers.

n his keynote statement, Pro-
fessor Ernst-Ludwig Winnacker,
DFG President at the time of the
SGC’s inception and currently the
General Secretary of the Human
Frontier Science Program, picked
up where the previous speaker
left off. He made it very clear that
young researchers don’t choose the
countries but rather the top insti-
tutions where they want to work.
According to Winnacker, the three
pillars of scientific excellence are
the three C’s: communication,
cooperation and competition. His
advice for the next decade of the
SGC: “Invest in young research-
ers and their early independence
—both financially and structurally.”
The Secretary General of the DFG,
Dorothee Dzwonnek, seconded his
appeal and noted that early career
support will be central to calls for
proposals under the new frame-
work agreement between the DFG
and the NSFC.
Next, an impressive series of
short presentations illustrated the

wide range of research areas and
the vitality of Sino-German co-
operation. Professor Liqui Meng,
China-born Vice President of the
Technical University Munich,
talked about some 20 scientists
of her institution who regularly
travel to China for research. Pro-
fessor Harald Fuchs, Miinster, and
his Chinese colleague, Professor
Zhan Xi, gave a presentation on
their nanoscience-focussed Col-
laborative Research Centre. Timo
Balz (36), the 2009 recipient of the
newly-created NSFC fellowship for
young researchers from abroad,
gave a presentation in his new role
as an associate professor and the
first permanent foreign employee
at Wuhan University. His special-
ist field is remote sensing, and he
plans to remain in China for the
time being.

According to Professor Barbel
Friedrich, a microbiologist at the
Humboldt University of Berlin and
Vice President of Leopoldina, co-
operation with China may even
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The Presidents — f.I.t.r.: Chen Yiyu, NSFC President; his predecessor Chen Jia‘er; Ernst-
Ludwig Winnacker, former DFG President; Zhang Cunhao, NSFC President until 1999;

and DFG President Matthias Kleiner.

inspire the scientific community
to issue international statements
advising governments on research
policy. Professor Volker Moosbrug-
ger and his Chinese colleague, Pro-
fessor Sun Ge, described in their
speech the most comprehensive co-

The Joint Committee of the SGC, which functions as its “board of directors”. On the

German side it is headed by chemist Ferdi Schiith (centre), DFG Vice President, standing

to the right of DFG Secretary General Dorothee Dzwonnek.

operation project to date, the Tibet
Plateau programme.

uring the subsequent recep-

tion on the premises of the
SCG it became apparent that good
and trusting relationships between
German and Chinese researchers
have developed over the last ten
years at all levels. These personal
contacts facilitate cooperation and
are stable and sustainable. The role
of the Sino-German Center for Re-
search Promotion goes way beyond
research funding — a factor that,
given China’s rapid development
as a major economic and scientific
power, cannot be underestimated.
DFG President Kleiner therefore
predicted with confidence that the
SGC would be around to celebrate
its “golden wedding” after 50 years
of marriage.

Dr. Eva-Maria Streier
is the head of the DFG’s Press and Public
Relations Office.
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The Trauma After Trauma

High impact injuries not only result in broken bones — the risk from whole-body
inflammation and immune system failure is often even greater. Clinical researchers
are seeking better methods of diagnosis and treatment

I njuries pose a serious risk at any
stage of life, and are by far the most
common cause for the need for clini-
cal treatment. Each year, over 8 mil-
lion people in Germany — or one in
ten of the population —is involved in
an accident. Over 1.5 million of them
are severely injured and require full
inpatient treatment. Furthermore,
below the age of 45, major trauma
is the leading cause of death. Despite
the great progress made in surgical
and anaesthesiological emergency
care, doctors still fear an excessive
inflammatory response following
trauma. This systemic reaction with
its complexity and complications re-

mains a serious challenge for both
clinicians and researchers.

In this context, the Clinical Re-
search Unit at the University of Ulm
(KFO 200) is using various clini-
cal and experimental methods to
investigate the early inflammation
response as well as the changes in
the immune system following severe
tissue trauma. In addition to the sur-
gical and anaesthesiological “damage
control”, they aim to more precisely
measure the immune response and
deliver a carefully targeted “immune
control” using innovative therapeu-
tic concepts. They plan to improve
the posttraumatic cell and organ dys-

function and to finally increase the
survival rate.

B one and joint fractures, soft tis-
sue injuries, and any organ tissue
damage normally cause an initially
localised inflammatory response.
This is the body’s way of limiting and
healing the damage caused. Imme-
diately after the trauma (“first hit”),
and depending on how severe the in-
jury is, endogenous and exogenous
mediators are released, and so-called
“DAMPs” (referred to by experts as
danger-associated molecular pattern
molecules) spread throughout the
body. These DAMPs are detected by

the innate immune system (“danger
sensing”) and specific danger mes-
sages transmitted to the cellular de-
fence system (“danger translation”).
This results in the early activation of
various protein kinase cascades (com-
plement system, coagulation system)
as the early post-traumatic inflamma-
tory response (“danger response”) as
well as in stimulating immune cells,
which in turn release various signal-
ling substances and messengers. This
inflammatory reaction is accompa-
nied by a complex neuro-endocrine
stress reaction, and is intended to ban-
ish the danger (“danger clearance”).
In the clinical view, the inflamma-
tory response is no longer consid-
ered localised, but rather as a general
danger in the form of a whole-body
inflammation (“systemic inflamma-
tory response syndrome”, or SIRS) if
any two out of four clinical variables
(body temperature, respiratory rate,
heart rate or white blood cell count)
changes significantly.

Overall, the inflammatory re-
sponse after trauma mostly leads to

tissue regeneration and ultimately to
healing. However, approx. 10—15 per-
cent of severely injured patients with
SIRS develop an almost irreversible
multiple organ dysfunction syndrome,
ending in death. In this regard, so-
called “second hits” such as oxygen
demand, a rtificial ventilation,
operations or infections can further
stimulate and exacerbate the inflam-
matory answer. If micro-organisms
(for example bacteria in the blood)
are also found while a patient is suf-
fering from SIRS, these patients are
described as having the much-feared
blood poisoning (sepsis). Depending
on the severity of the SIRS, it is the
lungs that are primarily affected as
the central target and effector organ,
which can lead to a difficult-to-treat
lung failure (referred to by experts as
“adult respiratory distress syndrome”,
or ARDS).

F or example, one project being
conducted by the Research Unit
in Ulm is studying the function of
the neutrophils and macrophages
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in the lungs (alveolar macrophages)
with regard to their inflammatory
response following lung injury typi-
cally seen in victims of road traffic
accidents (e.g. dashboard injuries).
Overall, the trauma appears to result
in a loss of control of the body’s own
regulatory mechanisms and an im-
balance of the pro- and anti-inflam-
matory responses, interfering with
the communication within and be-
tween the cells, and thus disturbing
functioning on a molecular, cellular,
tissue, organ and multi-organ level.
This may lead to a “danger escala-
tion” within the body.

The immune system plays a par-
ticularly important role if a hyper-
activation after trauma and SIRS
switches to immunosuppression, also
referred to as “immune system fail-
ure”. In autopsies of trauma victims

Emergency Room at Ulm University
Hospital: This is where severely injured
patients and patients who are in critical

condition are given initial care.
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with SIRS performed immediately
after death, an American research
group observed that the organ mor-
phology appeared, at first sight, to
largely retain its integrity, which re-
mains unexplained, and which is in
stark contrast to the significant clini-
cal organ dysfunction immediately
prior to death. A cellular “hiberna-
tion” brought on by the trauma as a
protective mechanism was hypothet-
ically proposed, as a kind of “survival
strategy” by the organs, per se.

One of the project sections belong-
ing to the Research Unit is therefore
working on inducing such a “hiber-
nation” using specific medication in
order to measure the changes in the
inflammatory response under stand-
ardised intensive care conditions fol-
lowing experimental trauma. Because
this hibernation-like state has so far
been observed to be reversible and

The trauma cascade (from bottom left to
top right): Following a motorbike acci-
dent, a multiple injured patient is taken to
the emergency room by helicopter, where
he is soon diagnosed as having a fractured
pelvis, which means he will need to have a
“damage controlling” emergency opera-
tion. After this, the patient is transferred
to the intensive care unit at UIm University
Hospital for further treatment.
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have negligible effects on cardiovas-
cular function, it is hoped that it will
offer a potential new treatment ap-
proach in the future.

Interestingly, it was found that
the rate of programmed cell death
(apoptosis) of certain immune cells
(lymphocytes) was enhanced in the
autopsy studies mentioned above, fol-
lowing post-traumatic, whole-body
inflammation, which may explain the
well-known increased susceptibility
to infections after trauma.

In contrast to this, the post-trauma
lifetime of other white blood cells
(neutrophils) is significantly increased,
for reasons that are as yet unknown.
Neutrophils thus remain in the tissue
significantly longer and contribute not
only to better defence against infection
from invading micro-organisms, but
also to significant “collateral damage”
to the patient’s tissues and organs. It is
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here that one of the working groups is
seeking possible causes for the change
in apoptosis of the immune cells fol-
lowing trauma.

However, it is not only the im-
mune cells that are attracting atten-
tion, but also the cells that are respon-
sible for regeneration, restoration and
maintenance of the tissue. On the one
hand, these are the precursor cells in
each specific type of tissue, and on the
other hand the stem cells from the
bone marrow. These are capable to
differentiating to form bone cells, car-
tilage cells or fat cells, and thus play a
central role in post-traumatic regen-
eration. Recent studies have found
an increased
number of stem
cells in the blood
following acute
trauma. The role
of the stem cells

in the interaction between the post-
traumatic inflammatory response and
regeneration still remains largely un-
known and is another focus of the
Research Unit in Ulm.

In joint injuries, an acute cartilage
trauma often leads to a barely control-
lable development of post-traumatic
joint degeneration, termed post-trau-
matic arthrosis. The mechanisms of

acute and chronic cartilage destruction
are manifold. The trauma response of
the cartilage appears to be governed
primarily by the cartilage cell damage
and local inflammatory response. It has
been shown in the body, and especially
in bloody joint effusion, that locally re-
leased inflammatory factors lead to a
reduction in the synthesis of cartilage,
to increased cytoskeletal degeneration

and, ultimately,
to cartilage cell
apoptosis. Due to
the slow growth
rate of cartilage cells, the degree of
self-repair by the cartilage is rather
limited. According to the latest find-
ings, the cartilage cells appear to be the
target and source of certain DAMPs,
whose role in the post-traumatic de-
velopment of arthrosis is currently be-
ing more precisely defined by ongo-
ing studies. Blockade of some of these
DAMPs and inflammatory factors,
which has so far only been successful
in vitro, could potentially allow doctors
to a positively modify the response of
cartilage to trauma and open up new
approaches to treating the hitherto al-
most uncontrollable development of
post-traumatic arthrosis.

Serious post-traumatic complica-

tions can threaten the patients’ qual-
ity of life in the long term or impose
lasting limitations on them. Apart
from the acute therapy of severely
injured patients, it is clearly the “dan-
ger control” and “immune control”
of the inflammatory response that is
crucial for a good outcome, in par-
ticular in the case of post-traumatic
“immune failure”.

he studies conducted to date

have looked at various organs to
investigate molecular approaches to
gain a better understanding of our
body’s capability to cope with dan-
ger. One of their key conclusions is
that, just like ECG monitoring of the
heart, “close-knit” or even “online”
molecular and functional monitoring
of the danger molecules as well as the
corresponding immune response of
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injured patients will be imperative for
preventive treatment in the future.
This applies not only to anaesthesio-
logical and surgical interventions, but
also needs to include appropriate, tar-
geted and individual “immunomod-
ulation”, so that both the early and
the late complications associated with
the post-traumatic inflammatory re-
sponse and the danger escalation in
the form of “trauma after trauma” can
be prevented as far as possible.

Prof. Dr. med. Markus Huber-Lang
is a trauma surgeon and leads the Clinical Re-
search Unit KFO 200 at Ulm University Hospital.

Prof. Dr. med. Florian Gebhard

is the Director of the Department of Trauma
Surgery, Hand, Plastic and Reconstructive
Surgery at Ulm University Hospital and is the
coordinator of the Clinical Research Unit.

Contact: Department of Trauma Surgery,
Hand-, Plastic-, and Reconstructive Surgery,
Center for Surgery, Ulm University Hospital,
Steinhoevelstr. 9, 89075 Ulm, Germany

www.uniklinik-ulm.de/struktur/kliniken/
chirurgie/klinik-fuer-unfall-hand-plastische-
und-wiederherstellungschirurgie/lhome/
forschung/klinische-forschergruppe.de

31



32

Impressum

german research 3/2010

The Deutsche Forschungsgemeinschaft

The Deutsche Forschungsgemeinschaft (DFG, German Research Founda-
tion) is the central self-governing organisation responsible for promoting
research in Germany. According to its statutes, the DFG serves all branches
of science and the humanities. The DEG supports and coordinates research
projects in all scientific disciplines, in particular in the areas of basic and ap-
plied research. Particular attention is paid to promoting young researchers.
Researchers who work at a university or research institution in Germa-
ny are eligible to apply for DFG funding. Proposals will be peer reviewed.
The final assessment will be carried out by review boards, the members of
which are elected by researchers in Germany in their individual subject
areas every four years.

The DFG distinguishes between the following programmes for research
funding: In the Individual Grants Programme, any researcher can apply for fi-
nancial assistance for an individual research project. Priority Programmes allow
researchers from various research institutions and laboratories to cooperate
within the framework of a set topic or project for a defined period of time,
each working at his/her respective research institution. A Research Unit is a
longer-term collaboration between several researchers who generally work
together on a research topic at a single location. In Central Research Facilities
there is a particular concentration of personnel and equipment that is required
to provide scientific and technical services.

Collaborative Research Centres are long-term university research centres
in which scientists and academics pursue ambitious joint interdisciplinary
research undertakings. They are generally established for a period of twelve
years. In addition to the classic Collaborative Research Centres, which are
concentrated at one location and open to all subject areas, the DFG also of-
fers several programme variations. CRC/Transregios allow various locations to
cooperate on one topical focus. Cultural Studies Research Centres are designed
to support the transition in the humanities to an integrated cultural studies
paradigm. Transfer Units serve to transfer the findings of basic research pro-
duced by Collaborative Research Centres into the realm of practical applica-
tion by promoting cooperation between research institutes and users.

DFG Research Centres are an important strategic funding instrument.
They concentrate scientific research competence in particularly innovative
fields and create temporary, internationally visible research priorities at re-
search universities.
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Research Training Groups are university training programmes established
for a specific time period to support young researchers by actively involv-
ing them in research work. This focusses on a coherent, topically defined,
research and study programme. Research Training Groups are designed to
promote the early independence of doctoral students and intensify inter-
national exchange. They are open to international participants. In Interna-
tional Research Training Groups, a jointly structured doctoral programme is
offered by German and foreign universities. Other funding opportunities
for qualified young researchers are offered by the Heisenberg Programme and
the Emmy Noether Programme. In so called Reinhart Koselleck Projects, the DFG
supports especially innovative research undertakings by outstanding scien-
tists and academics.

The Excellence Initiative aims to promote top-level research and
improve the quality of German universities and research institu-
tions in the long term. Funding is provided for graduate schools,
clusters of excellence and institutional strategies.

The DFEG also funds and initiates measures to promote scientific libraries,
equips computer centres with computing hardware, provides instrumen-
tation for research purposes and conducts peer reviews on proposals for
scientific instrumentation. On an international level, the DFG has assumed
the role of Scientific Representative to international organisations, coordi-
nates and funds the German contribution towards large-scale international
research programmes, and supports international scientific relations.

Another important role of the DFG is to provide policy advice to parlia-
ments and public authorities on scientific issues. A large number of expert
commissions and committees provide the scientific background for the pass-
ing of new legislation, primarily in the areas of environmental protection
and health care.

The legal status of the DFG is that of an association under private law. Its
member organisations include research universities, major non-university
research institutions, such as the Max Planck Society, the Fraunhofer Soci-
ety and the Leibniz Association, the Academies of Sciences and Humanities
and a number of scientific associations. In order to meet its responsibilities,
the DFG receives funding from the German federal government and the fed-
eral states, as well as an annual contribution from the Donors’ Association
for the Promotion of Sciences and Humanities in Germany.
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No one had anticipated such an influx. About 170 mainly early career
researchers arrived at the German House in New York City on a radiant
Saturday afternoon at the end of November to find out about the fund-
ing opportunities provided by the European Research Council (ERC).
Under the title “Yes, You Can”, the DFG, the German Center for Re-
search and Innovation New York (GCRI) and the National Contact Point
for the European Research Council (NCP-ERC) hosted the event within
view of the United Nations’ main building. The workshops and discus-
sions were followed by the first Leibniz Lecture to be held in North
America. It was given by Hannah Monyer, who in 2003 was awarded
Germany's most prestigious research prize, endowed with €2.5 million.
The DFG’s purpose in organising the Leibniz Lectures is to increase the
international visibility of top-level German research. The event was a
success, and all participants had something positive to say about the
learning effects. Europe had successfully wooed American research.




