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Max Planck Innovation is responsible for

the technology transfer of the Max Planck

Society and, as such, the link between

industry and basic research. With our inter-

disciplinary team we advise and support

scientists in evaluating their inventions,

filing patents and founding companies.

We offer industry a unique access to the

innovations of the Max Planck Institutes.

Thus we perform an important task: the

transfer of basic research results into

products, which contribute to the economic

and social progress.

Connecting Science
and Business
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GS Junior System

GS Junior, my new best friend 
...because now I can sequence on my bench-top

We think you’re going to like the new GS Junior System. And not simply because 
it’s new and exciting. It’s much more than that. 

� The GS Junior System allows you to perform next-generation sequencing in   
 your lab, on your bench, when you’re ready. And because it is based on proven 
 454 Sequencing Systems, it delivers results you can trust time and time again. 

� The GS Junior System also comes with a desktop PC equipped with user-  
 friendly bioinformatic tools. So you don’t need to be an IT expert to assemble, 
 map or analyze your genome, transcriptome or metagenome. 
 And what’s not to love about that? 

To learn more about the GS Junior System and how it can help you and your 
laboratory succeed, get in touch via our website: www.gsjunior.com 

It could be the start of a beautiful friendship.

GS Junior System – 
The power of next-generation sequencing in your hands

For life science research only. 
Not for use in diagnostic procedures.

454, 454 SEQUENCING, GS JUNIOR and GS FLX are trademarks of Roche.

© 2011 Roche Diagnostics. All rights reserved.

Roche Diagnostics Deutschland GmbH
Sandhofer Straße 116
68305 Mannheim
www.roche.de



ON LOCATION

The Dolphin Gull Larus scoresbii lives on the coasts of South America and on the Falkland Islands. The animals breed in colonies that 
nest near sea lions or other sea birds, such as penguins and cormorants. Dolphin Gulls build their nests in protected areas between 
boulders or tufts of grass. The clutch contains one to three eggs from which, after nearly four weeks, the chicks hatch. Dolphin Gulls 
do not feed from the sea, but from the coasts, on such delicacies as sea lion excrement, cormorant vomit, marine invertebrates, 
mussels and insects. In their search for food, they also regularly comb through washed-up algae. Scientists working with Petra 
Quillfeldt at the Max Planck Institute for Ornithology are studying the food strategies of these birds. They are investigating whether 
the individual animals specialize in certain food sources. To follow the birds over a longer time period, they are tagged with a small 
data logger that uses GPS to capture their position for the coming days, and that stores acceleration data for behavioral analyses. 
Stable isotopes are used to differentiate the food sources. To capture the birds, the researchers set a wire basket trap on the nest. 
The seagull watches and, as soon as the researcher leaves, will try to occupy its nest again. The reader for the data dangles from the 
researcher’s neck, and the data is read out via a radio link.

Amid the Colony
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Migrants
18 Diversity in the City Council
   Residents with an immigrant background make up around a quarter 

of the population in Germany’s major cities. A team of scientists 
has been investigating whether these inhabitants are adequately 
represented in political bodies, what their motives are for getting 
involved, and what resentments they encounter. 

24 Police Under Observation
  Time and again, young people take to the streets to battle with the 

police. Most of these riots have one trigger, but multiple causes. 
One of the factors can be the way in which the police treat young 
people – including foreign youth. A German-French comparison yields 
surprising results. 

32 The Myth of the Healthy Migrant
  The official statistics would have us believe that the “immigrant fate” 

guarantees a long life – and not only in Germany. According to official 
figures, the life expectancy of migrants far exceeds that of their fellow 
host-country citizens. Is this due to a healthier lifestyle, or to errors 
in the recorded statistics?

Contents
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08 Future Dialogue in India

09 “We need more basic research 
 in Africa”

10 World’s Largest Language Archive

10 Dancing on the Volcano

11 Molecular Light Switches 
 Against Retinal Diseases 

11 On the Net

VIEWPOINT

12 Euro Sums Don’t Add Up
  Will Europe fail if the euro collapses? 

Many believe it will. But if European 
integration is to be preserved, then 
the eurozone must be reduced to 
a core of countries that are equipped 
for long-term stability.  

FOCUS

18  Diversity in the City Council

24  Police Under Observation

32  The Myth of the Healthy Migrant

Birth: Stars and their planets 
form in turbulent cosmic clouds 
of gas and dust.46
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ON THE COVER: Today, one out of every five German citizens has a migration background 
– that’s more than 16 million people. Responding to this demographic development is 
not the responsibility solely of politicians and administrative authorities. Increasingly, 
science, too, is addressing the topic of immigration.
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  Exoplanets used to be a matter of 

science fiction. Some 15 years ago, 
with the first detection of an 
exoplanet, they became a matter 
of observational astronomy. But 
how do stars and planets form? 

BIOLOGY & MEDICINE
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  Nearly a quarter of all known diseases 

are extremely rare and affect just a 
few thousand patients worldwide. 
Researchers are looking for the genes 
that trigger these disorders. 
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62 Images Take Shape
  Humans need only a two-dimensional 

photo or a film to be able to perceive 
a face or a body in 3-D. Researchers 
are now teaching this skill to 
computers, thus creating new ways 
of working with images and films. 
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Face: The light stage helps 
researchers analyze three-
dimensional structures.62 Web: Images of the 

plankton bloom show 
the path of carbon.70 Contrasts: China is tip-toeing 

between communism and 
capitalism. 86
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SPOTLIGHT

The Guttenberg case and subsequent alle-
gations of plagiarism against German pol-
iticians such as Silvia Koch-Mehrin and 
Jorgo Chatzimarkakis do little to enhance 
the value of science in our society. The doc-
toral degree, which should be a strong cur-
rency, has thus come under pressure. 
At least some sections of the public are left 
with the impression that copying the work 
of another is a mere peccadillo en route to 
a desirable title. Even though the true fig-
ure outshone by these prominent cases 
may be much higher, allegations like these 
are in no way applicable to the vast major-
ity of scientists. I refer of course to those 
who hope, through their scientific work, 
to contribute to the advancement of 
knowledge, and who rightly object to the 
shadow of collective suspicion cast by in-
dividual cases.

At the Max Planck Society alone, some 
5,000 junior scientists are currently work-
ing for their doctorates. These are young 

men and women from all parts of the world 
who devote years of effort to their studies 
at one of the 80 Max Planck Institutes or 
within the network of 63 International Max 
Planck Research Schools. They trace the 
origins of the universe, seek out hidden 
nanostructures in cells, analyze the anato-
my depicted in the works of Leonardo da 
Vinci – wrestling with themselves in pur-
suit of knowledge. The goal of every disser-
tation is to put this effort down on paper. 
That is what makes the doctoral degree a 
reliable currency.

The route to a doctorate may vary – even 
conducting research when the working day 
is done is possible. It is hard work, and even 
one successful career in life is a great 
achievement in itself. Anyone who com-
petes in the triathlon of family, science 
and a political or business career, coping 
through it all with fair play right down to 
the last footnote, deserves the greatest re-
spect. But when the rules are flouted be-
cause a doctorate is intended solely as a 
shiny badge, the candidate deserves to be 
ejected from the playing field of science and 
from politics. It is, in the end, a matter of 
truth and honesty.

Nevertheless, we should regard the Gut-
tenberg case and the other instances of pla-
giarism as an opportunity. They prove that 
a doctorate can have substance as the cen-
tral currency of science only when it is based 
on serious research – and besides indepen-
dence, that takes, above all, time. In a world 
that seems to be spinning faster and faster 
through the speed of the Internet and the 
smartphone, time, above all, is becoming a 
scarce commodity. Because more can be ac-
complished at an ever faster rate, expecta-
tions rise accordingly. Science must address 
these expectations – but attention to detail 
and a commitment to thoroughness are ill-
equipped to keep pace when the Internet, 
in particular, accelerates the media.

Of course, digital communication and 
the ability to exchange ideas in seconds are 
also a blessing for research – particularly in 
an organization such as the Max Planck So-
ciety, which is represented and networked 
worldwide. With a few mouse clicks, the 
discoveries made by international research 
teams can be dispatched around the world. 
Cooperation that was once inconceivable is 
now a possibility. Databases offer access to 
ever more extensive funds of knowledge. 
The fact that “copy and paste” also invites 
plagiarism is a sad but simple truth. This P
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The Doctorate Must 
Remain a Hard Currency

The title has substance 
only when it is based 
on serious research
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brings us to the heart of the debate about 
these affairs: the technical facilities avail-
able, whether to detect plagiarism or to 
commit it, and the trend toward speed ren-
der it essential to embed agreed standards 
more firmly into day-to-day scientific life.

Even though we cannot exclude the pos-
sibility that researchers in our ranks may 
simply appropriate the findings of another, 

we do have a series of precautions anchored 
in our practices to counter this. First of all, 
there is the quality of training we offer: our 
graduate students have three years in 
which to complete their doctorates. They 
take part in the research conducted at a Max 
Planck Institute and, at the same time, are 
integrated into a university. This generally 
results in excellent supervision. Our Inter-
national Max Planck Research Schools in 
particular offer structured programs for 
young scientists. They benefit from an ex-
tensive range of courses in which practice 
and recording of science – in writing – plays 
an ever greater role. We may say that, over 
ten years, the principle of the International 
Max Planck Research Schools has become a 
model for success. Surveys confirm this: al-
most three-quarters of the Max Planck So-
ciety’s doctoral students describe them-
selves as very satisfied with the support and 
supervision they receive. 

But these excellent conditions would be 
of no avail if the light of criticism didn’t still 
burn at every institute. In accordance with 
the Rules of Good Scientific Practice laid 
down by the Senate of the Max Planck Soci-
ety, we promote scientific integrity and en-
courage open dialog. Clearly, falsifying the 

results of research or plagiarizing the work 
of others is not something to be made light 
of. It strikes at the heart of scientific en-
deavor. To supervise doctoral candidates is 
to accept a very special duty to set an exam-
ple. Furthermore, there is an ombudsperson 
at every scientific facility of the Max Planck 
Society. These persons occupy a position of 
trust that not only obliges them to investi-
gate abuses, but also explicitly requires 
them to shield whistleblowers beneath the 
mantle of anonymity.

The value of the doctoral degree can be 
strengthened only if we can establish a sta-
ble exchange rate nationwide for this cur-
rency of science. There must be high stan-
dards of quality regulating the exchange of 
dissertation for doctorate. Given the recent 
instances of plagiarism, the call for tighter 
rules is natural, and indeed justified. The 
matter is now subject to a debate in which 
the universities and the Scientific Council 
have a voice. Welcome, too, is the intention 
of the Alliance of German Science Organiza-
tions to collate and discuss the arguments 
at a conference in Berlin in late November. 
However, it is of at least equal importance 
that the existing rules of good scientific 
practice not merely be written down on pa-
per, but also be communicated and lived up 
to at every university – starting from the ba-
sic studies. From their first seminar on, stu-
dents develop their own internal, individu-
al standard that remains with them for the 
rest of their scientific career. Also among 
the central keys to quality is the relation-
ship between doctoral student and supervi-
sor. Where cooperation is sufficiently close 
for a genuine scientific relationship to de-
velop, this not only increases the chances of 
a better result, it also becomes morally far 
harder to pass off plagiarized work or falsi-
fied test results. Closer cooperation leads to 
a fairer exchange – as at the International 
Max Planck Research Schools or the gradu-

ate schools born of the Excellence Initiative. 
This is the right path to follow – not least be-
cause it favors quality over quantity.

Further, one should be prepared to ac-
cept binding responsibility for the quality 
of one’s work. That is something that should 
be enshrined in the regulations for doctor-
al students, at least some parts of which 
should adhere to uniform standards. In 
contrast to past practice, there should be 
a ubiquitous duty to make a statutory dec-
laration that the dissertation is genuinely 
one’s own work, composed in good faith. To 

give such a declaration the force of law – as 
opposed to an oath sworn on one’s honor – 
is to add the sanction of potential criminal 
consequences. It is not a question of cast-
ing suspicion upon science – on the con-
trary, it is an expression of the importance 
of a dissertation for society.

Only by taking steps like these can we 
strengthen the reputation of the doctorate 
as a trademark and ensure that it is recog-
nized internationally as a guarantee of sci-
entific standards. The bar must be set very 
high in order for the doctoral degree to be 
generally accepted as a certificate that at-
tests to high-quality scientific work. Only in 
this way can it remain a source of trust and 
a means to what we seek: the advancement 
of knowledge.

Peter Gruss,
President of the Max Planck Society

The call for tighter 
rules is natural

One should accept 
responsibility for the 
quality of one’s work

PETER GRUSS
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PERSPECTIVES

A Showcase for the Future

Large-format touch screens are replacing conventional dis-
plays; visitors can almost grasp knowledge with their 
hands, surfing the world of research of the 80 Max Planck 
Institutes just like on a computer, dipping into different re-
search subjects. “Thank you to the Max Planck Society, 
which has made a major contribution over many years in 
bringing science into the heart of society and now under-
pins this with this wonderful idea of the Science Gallery,” 
remarked Minister Schavan. Max Planck President Peter 
Gruss emphasized that the new showroom should be the 
starting point for entering into a dialogue with the public. 
The Gallery will provide constantly changing insights into 
research and act as a “showcase for the future, inviting 
wonder and amazement.” In addition to Members of the 
Bundestag, guests at the event included ministers, repre-
sentatives from the world of science, and publishers Friede 
Springer and Stefan von Holtzbrinck. In the ensuing pan-
el discussion with Stefan von Holtzbrinck, Annette Scha-
van and Peter Gruss, science journalist Gert Scobel (3sat) 
asked how, aside from exhibitions, the most complex sci-
ence subjects are brought to the public. Do internet chan-
nels such as Facebook and Twitter offer new options and 
do they even reduce the importance of conventional me-
dia such as newspapers and television? Peter Gruss con-
firmed that good science journalists are still in demand: 
“These people have to be able to translate the language of 
researchers so that the extract is understood.” The fact that 
science, which left its famous “ivory tower” long ago, must 
itself also get active in an exchange with the public is ob-
vious. But scientists are primarily responsible for the acqui-
sition of new knowledge. A paradox here is the fact that 
this role is not really appreciated in the media, as Ms. Scha-

On September 7, the Federal Minister of Research, Annette Schavan, opened the new Max Planck Science 
Gallery at the Berlin Science Forum in front of 120 invited guests from the worlds of politics and science 
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van stressed: “Nothing changes society as much as the 
knowledge that science and research bring, but this rarely 
features in the main news.”

Future Dialogue in India

Delhi, Calcutta and Mumbai – India was 
the perfect location, and Indian inter-
est was correspondingly high. The 
speakers provided immediate insight 
into the main problems of sprawling 
cities with over a million inhabitants, 
ranging from lack of basic food and lack 
of water supply to inadequate medical 

The focus was the question of how 
megacities can provide decent living 
conditions for their inhabitants. The 
aim of the conference was to bring to-
gether politicians, business leaders and 
scientists to find solutions to a pressing 
world problem. With its rapid popula-
tion growth and its three megacities – 

Cheerful celebration of the new Science Gallery: Facilitator Gert Scobel 
(3sat), publisher Stefan von Holtzbrinck, Federal Research Minister 
Annette Schavan and Max Planck President Peter Gruss (from left)

aid and lack of electricity networks, 
transportation systems and housing. 
The one-day conference made it clear in 
particular that major world problems 
can be solved only if science, industry 
and politics work together and there 
is a global pool of accessible solution 
strategies.

Siemens and the Max Planck Society organize an international discussion forum in New Delhi 
on “Sustainable Cities”
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“We need more basic research in Africa”

For the first time, the Max Planck Society 
is setting up a Max Planck Research Group 
in Africa. The new research group of the 
Max Planck Institute for Infection Biology 
will start work in 2012 at the National 
Research Institute for Tuberculosis and 
HIV in Durban, South Africa. Stefan H. E. 
Kaufmann, Director at the Berlin Max 
Planck Institute, describes why it is impor-
tant to conduct basic research on infec-
tious diseases in Africa.

Why is the Max Planck Society setting up a 
research group in South Africa? 
Stefan Kaufmann: In setting up a Max 
Planck Research Group, our aim is to pro-
mote basic research on HIV and tuberculo-

sis in Africa. Scientists will benefit from the 
physical proximity to the centers of infec-
tion. Knowledge from laboratory and clinic 
can then have a mutually stimulating ef-
fect, because up to now, mainly clinical 
studies were conducted in Africa. They 
wanted to investigate the effectiveness of 
drugs against infectious diseases that are 
widespread there. In South Africa and oth-
er countries in Africa, there is a diabolical 
connection between two of the most dan-
gerous infections; the high number of AIDS 
patients has also meant a resurgence of tu-
berculosis. As a result of their weakened 
immune systems, HIV patients are particu-
larly vulnerable to tuberculosis pathogens.

Why did you choose Durban? 
An important criterion was the fact that a 
new research institute dedicated to investi-
gating HIV and tuberculosis is being built 
there. The KwaZulu Natal Research Institute 
for Tuberculosis and HIV is a project run by 
the University of KwaZulu Natal and the 
Howard Hughes Medical Institute in the US. 
The Max Planck Research Group will be 
based at this institute and will find excellent 
working conditions there. Durban also has 
a number of well-equipped clinics where pa-
tients with a form of tuberculosis that is re-
sistant to current drugs can be treated.

What will the Research Group be looking at?
It will conduct basic research into HIV or 
tuberculosis at the highest scientific level.

When will the Research Group be starting 
its work?
The application and selection procedures 
are currently under way. We hope that the 
Group will be ready to start by the end of 
2012, by which time the new institute 
should also be completed. 

The only tuberculosis vaccine currently 
available is over 90 years old. What makes 
the development of vaccines against 
tuberculosis so difficult? 
The problem lies in activating a different 
arm of the immune defense, namely the 
cellular immune response. Effective vac-
cines boost the production of proteins, so-
called antibodies that bind to pathogens 
and then destroy them. The tuberculosis 
pathogen, however, is a bacterium that 
hides inside cells in the body and therefore 
can’t be reached by antibodies. Our aim is 
thus to stimulate the cellular immune re-
sponse of the body because it can then 
also track down the pathogens in the cells 
and render them harmless. This, however, 
is regulated more strongly by the body. 
Matters are compounded by the fact that 
we must be better than nature in develop-
ing vaccines, because the body can keep 
the bacteria in check for a long time – but 
it can no longer get rid of them. 

How could the development of new vaccines 
and drugs be accelerated? 
A very important point is the improved 
combination of basic research and clinical 
studies. At present, there are few points of 
contact, so the previously rigid scheme of 
pre-clinical and clinical research must be 
deconstructed. If, for example, an active in-
gredient shows unexpected effects in a pa-
tient, this must be quickly reverted to basic 
research.

How long will it be before a new vaccine 
against tuberculosis reaches the market? 
Our own vaccine candidate is in phase II of 
clinical development at Stellenbosch, South 
Africa. A total of twelve vaccine candidates 
are currently being clinically tested. If all 
tests run successfully, the first could be used 
in 2016.

Interview: Harald Rösch

Stefan H. E. Kaufmann

No simple 
solutions: 
Facilitator Mini 
Menon, Joan Clos, 
Peter Gruss and 
Peter Löscher on 
the Future Dialogue 
podium (from left)
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World’s Largest 
Language Archive

Languages evolve, change and die out; glo-
balization, worldwide migration and tech-
nological innovations have sharply accel-
erated this change. There are currently 
around 6,500 languages in the world, most 
of which will, in all probability, no longer 
be spoken in a few generations. This 
change can’t be stopped, but attempts 
should be made to safeguard the linguistic 
and thus also the cultural wealth of man-
kind and make it accessible to systematic 
research. In recent years, as part of the 
“Documentation of endangered languag-
es” funding initiative at the Volkswagen 
Foundation, comprehensive data on en-
dangered languages has been recorded by 
numerous teams throughout the world, 
digitally archived at the Max Planck Insti-
tute for Psycholinguistics and made acces-
sible by a series of tools. The results of this 
initiative, along with large language cor-
pora from many other scientists, are part 
of the “Language Archive” that, with 
around 80 terabytes of data from 200 lan-
guages, is currently the world’s largest lan-
guage corpus. The aim is to systematically 
expand it in the future, further decipher it 
with a variety of tools, and link it world-
wide with other data repositories. It is 
freely accessible within the framework of 
legal possibilities and ethical obligations.

Dancing on the Volcano

The subject “Geoengineering – Oppor-
tunity or Threat for the Earth” looked 
at how far scientists should intervene 
in the Earth’s system in order to cush-
ion the consequences of climate change. 
Meinrat Andreae, Director at the Max 
Planck Institute for Chemistry, out-
lined prominent concepts of geoengi-
neering, including re-enacting essen-
tially violent volcanic eruptions in 
which aerosols are formed by the dis-
charge of millions of tons of sulfur 
into the stratosphere, weakening the 
solar radiation and thus lowering the 
global temperature. Hauke Schmidt 
from the Max Planck Institute for Me-
teorology analyzes such concepts as 
part of an EU project using computer 
simulations and assumes that the glob-
al temperature could actually be low-
ered to a pre-industrial level. Howev-
er, the studies also show that the glob-
al water regime would be significantly 
affected and the amount of precipita-

tion would fall disproportionately. 
Both scientists thus also refer to the 
risks that particularly Carl Friedrich 
Gethmann had looked at. The philos-
opher and expert for technology con-
sequences assessment of the Universi-
ty of Essen-Duisburg emphasized the 
many uncertainties with interference 
in complex systems. Nevertheless, Ger-
man researchers should theoretically 
deal with geoengineering because ex-
pertise is needed if the call for practi-
cal application becomes louder in oth-
er industrialized countries. The forum 
in Mainz was facilitated by the science 
journalist Jan Lublinski.

The last event in the series for the 
moment took place on December 1 in 
Munich. The subject: “The Manipulat-
ed Mind – Methods in Neuroenhance-
ment – What Does Science Say?” One 
of the people involved is Florian Hols-
boer, Director of the Max Planck Insti-
tute of Psychiatry.

The series of talks entitled “Responsibility of Science” by the Max Planck 
Society continues to attract considerable interest. Some 170 visitors 
came to Mainz for the fourth in the series at the end of September. 

“Yes, but …”: Those who took 
part in the discussion agreed 

that the pros and cons of 
what new findings offer from 

a scientific point of view must 
be carefully weighed up.

The Berlin-Brandenburg Academy, 
the Royal Netherlands Academy of 
Sciences and the Max Planck Society 
finance the “Language Archive”

The Berlin-Brandenburg Academy
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On the Net

The mysterious hominids from 
the Denisova Cave
Bence Viola from the Max Planck Institute 
for Evolutionary Anthropology in Leipzig 
discovered the tooth fragments together 
with Russian colleagues in the Denisova 
Cave in the Altai Mountains. Initially, he 
thought the inconspicuous-looking object 
was the molar of a cave bear. But when 
the remaining fragments of the tooth 
turned up, it became obvious that it was 
the tooth of a hominid. DNA analyses re-
vealed that it hailed from a previously un-
known early human species living in Asia 
at least 30,000 years ago.
http://www.mpg.de/4742597/
Denisova-cave

Research from the Living Room
Learning something new about oneself 
– and at the same time helping research-
ers. This is something anyone who is in-
terested can now do, via a web panel 
for study participants. From their own 
home, they take part in online studies 
of the Max Planck Institute for Human 
Development, in which a team headed 
by Gerd Gigerenzer examines human ra-
tionality, risk and decision-making be-
havior. Registered participants can test 
their knowledge of human nature in the 
Opinion Club.
abcwebpanel.mpib-berlin.mpg.de

Sharper than theory allows
Previously, the law formulated by Ernst 
Abbe in 1873 was regarded as the abso-
lute lower limit. Objects lying closer 
to each other than 200 millionths of a 
millimeter, i.e. about one two hun-
dredth of a hair’s breadth, can no longer 
be distinguished from one another. The 
STED (Stimulated Emission Depletion) 
microscopy, which the physicist Stefan 
Hell from the Max Planck Institute for 
Biophysical Chemistry in Göttingen in-
vented, allows scientists to gain in-
sights into the nano world far beyond 
this limit. 
http://www.youtube.com/
maxplancksociety

Max Planck Innovation, the technology 
transfer subsidiary of the Max Planck So-
ciety, and Fovea Pharmaceuticals, a sub-
sidiary of the pharmaceuticals company 
Sanofi, have signed a license agreement 
for the application of channel rhodop-
sins, which, if successful, should restore 
the sight of blind patients. The pigment 
proteins were discovered in 2002/2003 
by Peter Hegemann of the Max Planck 
Institute of Biochemistry in Martinsried, 
together with Georg Nagel and Ernst 
Bamberg from the Max Planck Institute 
of Biophysics, and come from a small 
single-celled green alga. The unique na-
ture of the channel rhodopsins lies in 
the fact that, on exposure, they become 
permeable to positively charged ions, as 
a result of which an electrical signal is 
triggered on the cell membrane. The 
corresponding gene sequences can also 
be expressed in other cells, such as nerve 
cells. Incorporated into the cell mem-
brane, nerve cells can be switched on 
and off with these light-controlled ion 

channels. “We can now, for the first 
time, control the activity of nerve cells 
by light, without electrons or any chem-
ical modification, without any problem 
and with as yet unparalleled spatial res-
olution,” explains Ernst Bamberg. Now 
the channels are to be further developed 
so that nerve cells of the retina in the 

Molecular Light Switches Against 
Retinal Diseases
Sanofi will provide Frankfurt Max Planck researchers with funding worth 450,000 euros in the next 
three years to investigate retinal diseases 

human eye can be converted into light-
sensitive cells with which patients 
whose sensory cells have been destroyed 
can again detect optical stimuli. A gene 
therapy such as this could be used in he-
reditary diseases such as retinitis pig-
mentosa, retinal dystrophies and glau-
coma, age-related macular degeneration 
and diabetic retinopathy. Via its subsid-
iary Max Planck Innovation, which is re-
sponsible for the commercialization of 
Max Planck patents, the Max Planck So-
ciety receives initial and milestone pay-
ments of up to 26.4 million euros as part 
of the awarded license. Sanofi, in turn, 
receives the worldwide exclusive rights 
and secures for itself global rights to the 
results of the collaboration. “The histo-
ry of the discovery of the light-activated 
ion channels is an example of how new 
techniques can be produced from 
knowledge-driven basic research, lead-
ing to new treatment methods for hu-
mans,” comments Egenhard Link from 
Max Planck Innovation.

Switches in the neuron: Channel rhodopsin-2, 
activated by blue light, switches the nerve cell 
“on”; halorhodopsin, activated by yellow light, 
switches it “off.”
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 T 
he euro crisis is dividing Europe: In Greece, 
Ireland, Portugal and Spain (the GIPS coun-
tries), there are mass protests against the 
austerity programs dictated by Germany 
and the troika comprised of the European 

Central Bank, the EU Commission and the Interna-
tional Monetary Fund. In Berlin, Frankfurt and Brus-
sels, the fault is seen to lie solely with the GIPS, who 

have lived beyond their means and breached all the 
rules of the Stability Pact. However, because of the 
belief that Europe will fail if the euro collapses, and 
that it will do so if even one of the GIPS declares 

bankruptcy, the sinners must be rescued at any price. 
But to receive the financial aid they need, they must 
comply with the troika’s draconian austerity dictates.

This interpretation of the situation, which pre-
vails particularly in Berlin, is less than accurate. Friv-
olous fiscal policies in Greece have certainly contrib-
uted to the present crisis. In Ireland and Spain, how-
ever, following the introduction of the euro, the 
governments reduced their sovereign debt far below 
the Maastricht limit – and far below the German lev-
el. Also, in contrast to Germany, until the onset of 
the international financial crisis in 2008, they bal-
anced their budgets and even achieved surpluses.

In Ireland and Spain, sovereign debt was not the 
cause but an effect of the financial crisis, as the state 
sought to rescue banks (just as in Germany) and safe-
guard jobs. The fact that debt levels escalated far fast-
er in those countries than in Germany and that the 
financial markets responded with prohibitive risk 
premiums is attributable to imbalances prior to the 

Will Europe fail if the euro collapses? Many believe it will, and are trying to save the euro. 

Our author holds a different view: If the euro is to be used as a tool to preserve European 

integration, the eurozone must be reduced to a core of countries that are equipped 

for long-term stability, allowing the remaining EU members to return to the more flexible 

European Monetary System.

TEXT FRITZ W. SCHARPF

Euro Sums 
Don’t Add Up

The sinners must comply with 
draconian austerity dictates
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crisis, the responsibility for which lay not with the 
fiscal policies of the GIPS but primarily with the Eu-
ropean Monetary Union itself and the monetary pol-
icy of the European Central Bank.

The monetary union may have come about in re-
sponse to French pressure, but Germany ensured that 
the European Central Bank (ECB) and its monetary 
policy were based on the model deployed by the 
Bundesbank in the 1970s. The independent Central 
Bank was tasked not just with safeguarding monetary 
value, but with facilitating economic growth without 
inflation, provided only that the fiscal policies and 
wage policies of the social partners remained within 
the framework specified by monetary policy.

This, in principle monetarist, model had general-
ly worked very well in Germany because the Bundes-
bank oriented its monetary and interest rate policy 
toward the inflation risks and toward the growth po-
tential of the German economy; because there was 
close communication between bank and govern-
ment; and because Germany’s economically savvy 
trade unions were able to integrate the annually an-
nounced monetary policy targets into their assess-
ment of the scope for wage bargaining.

Naturally enough, these prerequisites could not 
be reproduced when the model was transferred to 
the European level. The monetary union began on 

January 1, 1999 with eleven members – including 
Ireland, Portugal and Spain, with Greece not being 
granted membership until 2001. Even though all of 
the member states had made heroic efforts in the 
1990s to meet the Maastricht criteria for entry, the 
economic, political and institutional differences 
within the euro group were so great that, in the 

judgment of American economists in particular, the 
eurozone did not qualify as an optimal currency area 
in which macroeconomic development could be 
successfully controlled by centralized and uniform 
monetary policy.

The advocates of monetary union had expected 
that the Union itself, coupled with easier trading con-
ditions and the free movement of capital in a single 
currency area, would encourage convergence and rap-
idly smooth out the remaining differences. And at 
first it seemed they were right: inflation rates dropped, 
state deficits were reduced and interest on sovereign 
debt fell everywhere to the German level once the fi-
nancial markets no longer had to worry about the risk 
of devaluation.

Unlike Germany in this case, countries that had 
previously been forced to pay high risk premiums 
now profited from the growth stimulus of a steep re-
duction in the cost of borrowing, which also made it 
easier to comply with the deficit rules contained in 
the Stability Pact. In contrast to previous concerns, 
the initial risks did not lie in the fiscal policies of the 
member states. They lay, instead, in monetary poli-
cy that had been left solely to the independent Euro-
pean Central Bank.

To reduce inflation rates to meet the Maastricht 
criterion, the states joining the eurozone had been 
able to rely on the restrictive monetary policies of 
their national central banks. In the end, they came 
close to (but did not quite match) the low German 
level. Upon joining the monetary union, however, 
they lost all influence over monetary instruments. 
And the ECB, which was now responsible, aimed its 
money supply and interest rate policies at the euro-
zone as a whole rather than at the problems of indi-
vidual states.

In doing so, it was indeed able to successfully 
limit the average euro inflation rate. For countries 
whose inflation or growth rates were above or be-
low the eurozone average, however, the ECB was 
not and is not in a position to assume the function 
that the Bundesbank fulfilled for the German econ-

The risks initially did not lie 
in fiscal policy
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omy. Its uniform monetary policy oriented toward 
the euro average is too restrictive for some countries 
and too lax for others. For both groups, the effects 
of its monetary policy are thus misdirected, as one 
sees its economy overheat, while the other is driv-
en into recession.

The first victim of misdirected monetary policy 
was Germany, which entered the monetary union 
with the lowest rate of inflation and its economy in 
a downswing. The nominal ECB interest rate was too 
high for this situation, whereas for the GIPS, with 
their significantly higher inflation rates, it was too 
low. For this reason, the real interest rates (after ad-
justing for inflation) that determined business deci-
sions in Germany were particularly high, whereas in 
the GIPS, they fell below zero from time to time.

The already weak consumer and investment de-
mand in Germany was further depressed by excessive 
borrowing costs, while the extremely low real inter-
est rates in the GIPS stoked domestic demand. Ger-
many, as a result, slipped into a recession between 
2001 and 2005, with steeply rising unemployment, 
while strong economic growth financed by borrow-
ing in Ireland, Spain and Greece caused unemploy-
ment to fall.

In the first half of the decade, Germany was the 
“sick man of Europe.” Without the monetary union, 
monetary policy would have countered this situa-
tion, and an expansive fiscal policy might have sta-
bilized employment. Given that these options aimed 
at domestic demand were precluded (Germany was 
already in breach of the Stability Pact as a result of its 
recession-induced reduction in revenue and increase 
in expenditure), all that remained was the supply-side 
Hartz IV policy and a flight into exports. The latter 
was made possible by the extremely restrained wage 
policy of the trade unions, under which wages in Ger-
many fell in real terms.

In the GIPS, on the other hand, credit-fueled do-
mestic demand not only stimulated demand for im-
ports, but drove up wages and unit labor costs*. The 
ensuing loss of international competitiveness caused 

increasingly negative current account balances. With-
out the monetary union, these deficits would soon 
have been corrected, whether by a balance of pay-
ments crisis or by falling exchange rates and higher 
risk premiums. In the euro zone, however, there was 
no exchange rate risk for investors, and current-ac-
count deficits were readily financed through capital 
inflows from surplus countries like Germany. This re-
sulted in increasing macroeconomic imbalances in 
the eurozone.

It took the international financial crisis to put 
an end to this vicious circle. While banks in the 
creditor countries were forced to write down or 

write off US securities, banks in the debtor coun-
tries were unable to refinance themselves. In both 
cases, governments had to take on debt to save their 
banks and safeguard jobs. The global credit crunch 
– and the bursting of the real estate bubbles in Ire-
land and Spain – thrust the credit-dependent econ-
omies of the GIPS into a particularly deep crisis, 
causing sovereign debt levels to escalate even in 
countries that had previously been rock solid. Now, 
at last, the rating agencies and financial markets be-
gan to doubt the solvency of the GIPS. Consequent-
ly, fresh borrowing was available only at exorbitant 
risk premiums.

It is this problem that the rescue programs for 
Greece, Ireland and Portugal have so far addressed. 
But providing access to affordable credit merely buys 
time. And the necessary reduction of extreme levels 
of sovereign debt will not be enough. The true mag-
nitude of the challenges becomes clear only when 
one considers the development in real effective ex-
change rates. This shows how dramatically the inter-P
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Fresh borrowings were available only 
at exorbitant risk premiums

* In economics, unit labor costs are the quotient of employee compensation and gross domestic product.

  4 | 11  MaxPlanckResearch    15



necessary to restore international competitiveness 
would be achievable only by a real-terms devaluation 
that would necessitate a rapid reduction in unit labor 
costs – and therefore a drastic cut in nominal wages. 
This could not be achieved anywhere – not even in 
Germany – in consensus with the trade unions. In-
stead, government-enforced wage cuts would be re-
quired, which could perhaps be implemented in the 
public sector. In the private sector, on the other hand 
– which would be crucial for competitiveness – the 
state would not have (in Germany at least) the con-
stitutional powers or (anywhere) the practical ability 
to effectively dictate wages. Even a European “eco-
nomic government” could not alter these conditions. 
In the long term, of course, and under the pressure 
of high rates of unemployment, market forces could 
bring about a reduction in unit labor costs. Until 
then, however, current accounts would remain in 
deficit. GIPS countries thus will continue to depend 
on capital inflows and, given the distrust of capital 
markets, they will continue to depend on rescue cred-
its or eurobonds in order to at least reduce the inter-
est cost of rising debt burdens.

Meanwhile, the uniform monetary policy pursued 
by the ECB will still be part of the problem. Even the 
present low ECB interest rates are too high for the cri-
sis in GIPS economies, and real interest rates in those 
countries have reached extreme levels. As its chief 
economist, Jürgen Stark explained in a lecture on 
June 20th of this year, the ECB perceives its task to 
lie solely in “guaranteeing price stability in the euro-
zone. The ECB may not and will not deviate from this 
task because, for example, real growth or inflation 
rates in some eurozone member states are substan-
tially lower than in other member states.” Having 
triggered an increase in macroeconomic imbalances, 
uniform monetary policy in a non-uniform eurozone 
now also stands in the way of resolving the crisis 
within the monetary union.

In conclusion, the attempt to save the euro in its 
present form, whether through loans, eurobonds or 
direct financial transfers to the deficit countries, will 
do nothing to change the fundamental structural 

national competitiveness of the GIPS has decayed 
since the start of the monetary union. If this deficit 
is not corrected, no rescue program can alter these 
countries’ dependence on loans or transfers from 
abroad. There are only two ways in which it can be 
corrected: either by nominal devaluation or real de-
valuation.

Nominal devaluation, which also presupposes a 
drastic “haircut” for these heavily indebted states, has 
been categorically ruled out in the political discus-
sion thus far because it would require the country 

concerned to at least temporarily leave the monetary 
union, and because such an event would rhetorical-
ly be equated with the failure of European integra-
tion. If such a decision were nevertheless to be made, 
the country’s exports would immediately become 
cheaper, its current account would return to balance 
and its dependence on inflows of capital would cease.

Admittedly, the rising cost of imports would push 
up prices and real incomes would fall. However, the 
gain in international competitiveness would be lost 
if trade unions in the export industries would try to 
compensate real-income losses through higher nom-
inal wage increases. That would certainly be difficult, 
but there are examples – not just in Germany – that 
illustrate that wage restraint can be achieved in con-
sensus with the trade unions. If this were to succeed, 
GIPS countries could escape their dependence on cap-
ital inflows and European rescue programs, and 
achieve economic recovery through their own efforts.

If, on the other hand, Greece and other deficit 
countries continue to defend their membership in 
the monetary union, the reduction in export prices 

A nominal devaluation is 
categorically ruled out in the 

political discussion
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problems of the monetary union. This assistance will 
make it easier for GIPS governments to finance their 
deficits, but the rigorous austerity conditions will 

deepen and prolong the economic crisis and force 
governments into measures that lack democratic le-
gitimacy. Should they be implemented, they will be 
perceived as the impositions of European bodies and 
donor countries. There, however, political frustration 
is rising as financial commitments seem to grow in-
exorably without achieving their promised effect.

The attempt to rescue the euro is therefore more 
likely to undermine the democratic legitimacy of pol-
itics and politicians in the member states and drive 
the European nations apart than to hasten progress 
toward a democratically legitimate political union. If 
the euro is to be used as a tool to preserve European 
integration, the eurozone should be reduced to a 
closely integrated core of countries committed to 
long-term stability, allowing the remaining EU mem-
bers to return to the more flexible European Mone-
tary System. Otherwise, the euro crisis could actual-
ly blow the European Union apart.                                         
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Uniform monetary policy 
stands in the way of resolving 
the crisis

NOTE
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Monetary Union, Fiscal Crisis and the Preemption of Democracy 
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“Mit dem Euro geht die Rechnung nicht auf”. The original text, 

including graphics, is available from the Max Planck Society‘s 

website under www.mpg.de/4397700/eurokrise?filter_order=L
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Diversity 
in the City Council
Residents with an immigrant background make up around a quarter of the population in 

Germany’s major cities. A team of scientists headed by Karen Schönwälder at the Max Planck 

Institute for the Study of Religious and Ethnic Diversity in Göttingen has been investigating 

whether these inhabitants are adequately represented at City Hall. They have also been 

looking at the motives and conditions under which councilors with foreign roots involve 

themselves in politics, and the resentments they encounter.

TEXT BIRGIT FENZEL

FOCUS_Migrants

 A  
t the national and state gov-
ernment level in Germany, 
politicians with an immi-
grant background are no 
longer a rarity. Popular ex-

amples include Philipp Rösler, who 
came to Germany as a child from Viet-
nam and whose heady career has seen 
him become Federal Minister of Eco-
nomics and chairman of the FDP; and 
the Ministers of Lower Saxony and 
Baden-Württemberg, Aygül Özkan and 
Bilkay Öney, and Green Party chair-
man Cem Özdemir, all of whom are of 
Turkish origin. The latter was first elect-
ed to the Bundestag in 1994, along 
with SPD member Leyla Onur, the first 
two Germans of Turkish descent to en-
ter parliament. 

But what about political involve-
ment among people with an immi-
grant background at the grassroots 
level? This was one of the central 
questions addressed in a field study by 
political scientist Karen Schönwälder 
and her research group at the Max 
Planck Institute for the Study of Reli-
gious and Ethnic Diversity. The proj-
ect received financial support from 
the Heinrich Böll Foundation and the 
Mercator Foundation.

In order to, first of all, arrive at some re-
liable figures on how many people with 
an immigrant background hold politi-
cal office in Germany’s city halls, the 
researchers in Göttingen began with an 
inventory of 77 cities with more than 
100,000 inhabitants. They searched 
every list of candidates and elected 
councilors for the period from 2001 to 
March 2011 in search of individuals 
who either themselves arrived in Ger-
many as first-generation immigrants or 
who were born of at least one immi-
grant parent. In the process, they ana-
lyzed the results of two local authority 
elections in every city.

“AN UPWARD TREND, 
 BUT AT A LOW LEVEL”

The results of this general inventory of 
city councils aroused interest above and 
beyond the scientific community – and 
not just because such a study had never 
been undertaken before. Its purpose was 
also to reveal the extent to which the in-
stitutions of democracy reflect the in-
creasing diversity of our society.

In this respect, there have evident-
ly been some changes in the past ten 
years. The study showed that, during 

the period under investigation, the 
number of councilors with a migration 
background rose from 116 to 198. Sim-
ilarly, the number of candidates for 
election rose by around 40 percent dur-
ing this period. The researchers’ find-
ings also showed an increase in the 
number of cities in which immigrants 
were elected to the council, with sever-
al such representatives frequently join-
ing the council at the same time. “In 
only 15 of the 77 cities were the coun-
cils uniformly composed of ‘old-estab-
lished’ Germans, compared with 24 
prior to 2001,” says Karen Schön-
wälder. “That is a significant change, 
but not yet cause for euphoria.” Given 
that over a quarter of big-city popula-
tions have an immigrant background, 
the fact that these segments account 
for a mere 4 percent of a total of 4,670 
council members is far from sufficient. 
“We’re seeing an upward trend here, 
but still at a low level,” confirms social 
scientist Daniel Volkert, who, as a mem-

Frankfurt city council members with an 
immigration background: Eugenio Munoz del 
Rio, Imren Ergindemir, Mike Josef (SPD), 
Nimatoulaye Diallo, Onur Azcan, Hilime 
Arslaner (Greens), Ilias Galanos, Albina 
Nazarenus-Vetter (CDU), Merve Ayyildiz (Linke) P
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visory committees and networks also 
play a positive role as a meeting ground 
for different political elites.”

But at the end of the day, Karen 
Schönwälder and her colleagues estab-
lished that none of the 77 cities have a 
proportion of immigrant councilors that 
matches the immigrant proportion of 
their populations. From the scientist’s 
perspective, this is an untenable situa-
tion in a democracy. “In cities where, in 
some cases, over a third of the popula-
tion are first-generation immigrants or 
descendants of immigrant families, the 
imbalance between social diversity and 
largely homogeneous parliaments must 
be overcome as a matter of urgency,” she 
emphasizes. One of the yardsticks of 
achievement in terms of equal opportu-
nities and integration is the extent to 
which these segments of the population 
participate in political decisions. If large 
parts of the population are excluded 
from such participation, the principle of 
political equality that lies at the heart of 
democracy is at risk. 

In addition to the number of local 
politicians with a migration back-
ground, the scientists also analyzed 
their biographical backgrounds. They 
found that the vast majority were first-
generation immigrants, some of them 
arriving as children. Many came as de-
pendants, or to study in Germany. “The 
high proportion of women struck us as 
particularly notable,” says Karen Schön-
wälder. While women still account for 
less than half of all councilors with an 

immigrant background, at 40 percent, 
their proportion exceeds the overall ra-
tio of female city councilors, which 
stands at 33 percent.

The study revealed large differenc-
es in the national origins of council 
members. “The large number of male 
and female councilors of Turkish ori-
gin stands out,” says socio-economics 
graduate Cihan Sinanoglu, who, like 
Daniel Volkert, is working on a doctor-
ate centering on this research project. In 
the eyes of the researchers, this refutes 
the prejudiced view that citizens of 
Turkish origin are especially unwilling 
to integrate. Alongside Turkish immi-
grants, Europeans from elsewhere in the 
EU constitute the numerically dominant 
groups. There are also a series of council 
members originating from Africa and 
the Arab states. “But there is hardly any-
one from, for instance, Southeast Asia,” 
Karen Schönwälder has found. 

As diverse as the individuals, their 
origins and careers may be, the motives 
for their political activities and their 
self-image appear to be, in many cases, 
strikingly similar. “Most entered poli-
tics because they wanted to do some-
thing for their city,” says Karen Schön-
wälder. This much emerged from an 
analysis of the questionnaires sent, as 
part of the study, to all council mem-
bers concerned. Together with around 
30 personal interviews conducted by 
the team, the questionnaires provided 
information on the type of people who 
have made their way into local politics, 

ber of Karen Schönwälder’s research 
group at the Göttingen-based institute, 
is basing his dissertation on the proj-
ect. The scientists also find it discon-
certing that there are still cities, such 
as Mannheim, Heilbronn, Ingolstadt 
and Hagen, with a high immigrant 
population that is not represented by a 
single immigrant councilor. 

HIGH NUMBER OF COUNCILORS 
OF TURKISH ORIGIN STANDS OUT
 
The results of the study revealed large 
differences between the 77 cities. Lead-
ing the field is Frankfurt am Main, with 
no fewer than 15 council members 
with a migration background. Offen-
bach, with 9, Duisburg and Stuttgart, 
each with 8, and Ludwigshafen, with 6, 
are also well ahead. Among those cities 
on the rise are Bonn, Dortmund, Wies-
baden, Gelsenkirchen and Oberhausen, 
which, between the two elections, reg-
istered an increase in the number of 
councilors with foreign roots from 1 to 
as many as 5.

For political scientist Karen Schön-
wälder, the large differences between 
cities are an indication that the open-
ness of political institutions is also de-
pendent on the political culture, social 
movements and politics of the city con-
cerned. Her impression is that “when 
an international city has a positive pro-
file, this will, under the right circum-
stances, also be reflected in its council 
in the long term. Active immigrant ad-

FOCUS_Migrants

 » None of the 77 cities have a proportion of immigrant councilors that matches 

the immigrant proportion of their populations.
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how the political representatives of the 
immigrant population perceive their 
own career and conditions, and not 
least, also the obstacles they have to 
contend with.

The researchers were surprised by 
the strength of the response to their 
inquiries. “Over 60 percent completed 
and returned their questionnaires – nor-
mally the response rate is well below 50 
percent.” As to why participation in the 
study should have been so enthusiastic, 
Karen Schönwälder can only speculate.  
“Maybe it was because we were the first 
to ask these things, or perhaps they 
were pleased that someone was finally 
taking an interest,” she suspects.

POLITICALLY ACTIVE IMMIGRANTS 
ARE OFTEN HIGHLY EDUCATED 

It also emerged that migrant workers 
and refugees are less prominently rep-
resented among politically active im-
migrants. By far the majority of those 
who make a career for themselves in 
local politics in their new homeland 
are highly educated. For example, 66 
percent of councilors in the sample 
have a university degree. Frequently, 
they are “educational climbers”: over 
half of their parents had little or no 
school education.

Before their election, many immi-
grant councilors were involved in trade 
unions, school and university student 
representative bodies, community ac-
tivist groups or other political groups. >  

Left: Studying immigrants in political office: 
Research group leader Karen Schönwälder 
and doctoral students Daniel Volkert and 
Cihan Sinanoglu (from left) of the Max 
Planck Institute for the Study of Religious 
and Ethnic Diversity.

The proportion of immigrant councilors is increasing 

Local authority elections 2001 – 2006                             Local authority elections 2006 – 2011

116 out of 4652

2.5 %
198 out of 4670

4.2 %

The proportion of women among immigrant councilors 
is higher than in councils overall

Heilbronn

Pforzheim

Ingolstadt

Mannheim

Hagen

City

City

Number of councilors with 
an immigrant background

Number of councilors with an 
immigrant background

Councilors with an immigrant background Councilors in total

Share of population with an 
immigrant background (%)

Proportion of all 
council members (%)

Frankfurt a. M.

Stuttgart 

Offenbach

Duisburg

Ludwigshafen

Ulm

Munich

Düsseldorf

Wolfsburg

Nuremberg

15 16.1

8 13.3

9 12.7

8 10.8 

6 10.0

4 10.0

7 8.8

8 8.7

4 8.7

6 8.6

0 45

0 43

0 40 

0 38

0 34

67 %119 MALE
(60 %)

33 %
79 FEMALE
(40 %)
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As the study showed, the route to the 
council chamber often lies through in-
volvement in an immigrant advisory or 
integration committee. Only 36 per-
cent were elected to the council with-
out previously having held party office. 

In the interviews, many reported a 
feeling of exclusion coupled with these 
first party experiences. “You feel lost, as 
though you are out of place. You know 
no one and you feel terribly inhibited 
in joining. And it takes a while before 
you warm up, so to speak,” reported 
one interviewee. In principle, however, 
the participants in the study described 
the way they were accepted as positive. 
“Those who we surveyed largely see 
themselves as respected by other coun-
cilors. They regard their nomination as 
recognition of their competence and 
popularity,” notes Cihan Sinanoglu.

RIGID ALLOCATION OF ROLES 
ALLOWS LITTLE LATITUDE

“Nevertheless, they see it as a problem 
when they are put under external pres-
sure to concentrate exclusively on the 

political issues of immigration and in-
tegration,” he continues. Although im-
migrant councilors, through their ex-
perience and education, have a wide 
range of knowledge and skills, they 
have limited opportunity to use them 
in the political arena. Around 35 per-
cent reported problems in being recog-
nized as experts in matters outside of 
immigration and integration. This allo-
cation of roles conflicts with the way 
many of those surveyed see themselves. 
Summarizing the councilors’ feelings, 
the Göttingen-based research group 
leader explains: “They don’t want to be 
restricted to an immigration role.”

On the other hand, quite a few of 
the interviewees were somewhat am-
bivalent on this issue. One comment-
ed: “Fifteen years ago, I was angry at be-
ing pushed into something. But in the 
end, it was an opportunity to qualify 
myself for other things.” Almost two- 
thirds of council members with an im-
migrant background described them-
selves as satisfied at having achieved 
something for the immigrant popula-
tion. Even councilors whose foreign or-

igin is not central to their own self-
awareness – something that applies to 
around two-thirds of the entire group – 
specifically target parts of their elector-
al campaigns at immigrant voters.

At election time, but not only then, 
local politicians with a migration back-
ground may encounter open resent-
ment against their origin. When one 
participant in the study was handing 
out leaflets in the street, someone 
snapped at him: “Beat it. Haven’t you 
people got more important things to 
do, like feeding your own people, in-
stead of running in a election here?” 

MORE DIFFICULT TO TAKE PART  

In interviews with the researchers, 26 
percent reported receiving negative or 
discriminatory comments in connec-
tion with their political activities – 
some even voiced by traditional party 
members. One interviewee recalled 
comments in the early days such as: 
“What’s a black head doing here? Isn’t 
he in the wrong place?” or “Well, 
who’s this, then?” Ultimately he was 
nevertheless accepted: “In the end, 
some remarked, ‘Well, you speak good 
German.’” Another participant in the 
study related how, while no one was 
directly hostile to him, he frequently 
overheard seemingly harmless banter. 
As he put it, “Things that are said in 
jest can often be meant in earnest.” To 
his ears, being called “you Austrian” 
was degrading.

According to Karen Schönwälder, 
such experiences were common to male 
and female members of all parties and 
differing national origins. However, 
those concerned described these neg-
ative experiences as never overwhelm-
ing in and of themselves. After all, no 
one likes to present themselves as a 
victim. “It was much more the case in 
our observations that the experiences 
highlighted were positive ones,” says 
the scientist.

Nevertheless, the authors of the 
study believe that negative attitudes to-
ward certain immigrant groups are 

FOCUS_Migrants

 » You feel lost, as though you don’t belong. You know no one and you feel 

terribly inhibited in joining.

In the 77 cities studied, 38 percent of immigrant council members are of Turkish origin. 
The second-largest group, at 36 percent, is comprised of migrants from other EU countries.

Number of councilors with an immigrant background

Italy

Greece

Poland

OtherEU states 
(72)

Africa 

Asia

America

Former Yugoslavia

Former Soviet Union

Other

Turkey

13
10

5
5

7

10
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8
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among the factors that make it more 
difficult for citizens with an immigrant 
background to take part in politics. The 
fact that people with an immigrant 
background, who collectively make up 
over a quarter of big-city populations, 
constitute just 4 percent of those sitting 
in the council chamber – in the opin-
ion of Karen Schönwälder and her col-
leagues – is an indicator of deeper un-
derlying structural causes.

“The process of immigration itself 
means that immigrants must first be-
come acquainted with a new political 
system and its institutions.” Another 
barrier exists in the fact that some ini-
tially – or even over an extended peri-
od – possess only limited political 
rights. Many also suffer the disadvan-
tage of belonging to economically 
weaker segments of the population. 
“Time and money make it easier to as-
sume a political mandate.” Here, too, 
the political scientist sees a need for ac-
tion, insofar as a democracy can’t allow 
itself to offer opportunities solely to 
those who are well off. Her recommen-
dation to German society: “If the level 
of representation of the immigrant 
population is to be significantly in-
creased, such structural contexts must 
not be overlooked.”

IMMIGRANT QUOTA OF 
15 PERCENT PLANNED
 
Above all, the mainstream political 
parties have some ground to make up 
– an opinion shared by many partici-
pants in the study. “Most thought that 
their party should do more to enable 
people with a migration background to 
play an equal role in party affairs,” says 
Daniel Volkert. The SPD was quick to 
recruit people of non-German origin, 
but they occupy hardly any leadership 
positions. Social Democrat party chief 
Sigmar Gabriel recently admitted as 
much when he remarked that, of the 
14 percent of his party members who 
are immigrants, not one can be found 
on the SPD steering committee or the 
party executive.

Karen Schönwälder believes that the 
FDP and CDU also need to catch up. 
“The FDP could be an attractive pros-
pect for highly qualified EU migrants, 
and the CDU has large numbers of 
supporters among ethnic German im-
migrants. But what elected or party of-
fices do they hold?” Still, there seems 
to be some movement. As SPD party 
chief Sigmar Gabriel and Secretary 
General Andrea Nahles announced af-
ter a meeting of the party’s steering 
committee, they are planning to intro-
duce an immigrant quota. A voluntary 
commitment to a minimum 15 percent 
target on federal party committees was 
adopted at the party conference in ear-
ly December. 

What effects this resolution will 
have at the local level remains to be 
seen. On the other hand, broadening 
the participation and co-determina-
tion practiced by all segments of a 
city‘s population in the interests of 
democratic equality is not, in Karen 
Schönwälder’s opinion, a task for the 
political parties alone: “Diversity with-
in political institutions is a project that 
concerns the whole of society.”     

GLOSSARY
Voting rights in local authority elections  
In Germany, apart from German nation-
als, only citizens of other EU states have 
the right to vote in local authority elec-
tions, provided they were registered in 
the corresponding local authority area at 
least three months prior to the poll. They 
are entitled to hold council office even 
without German citizenship.

Migration background 
A concept that overcomes the restriction 
of previous terms to non-German na-
tionals only and includes all immigrants 
and their children. This group is variously 
defined. The Federal Statistical Office 
categorizes “all persons who migrated 
to the present territory of the Federal 
Republic of Germany after 1949 and all 
non-German citizens born in Germany, 
and all those born in Germany as German 
citizens with at least one parent who 
migrated to Germany after 1949 or was 
born in Germany as a non-German citizen” 
as a single group.

Primary immigrants
Those who leave their country of origin 
in order to live in another country are de-
scribed as first-generation immigrants. 
The children of such immigrants are de-
scribed as second-generation immigrants.

When they acquire citizenship, immigrants also acquire the right to vote in all elections and 
stand for parliament and city councils. Thus far, however, only very few immigrants hold office 
as city councilors in Germany.
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Police 
 Under Observation

Time and again, young people in Europe’s cities are taking to the streets to battle with the 

police, as happened this summer in Great Britain. Most of these riots have one trigger, but 

multiple causes. One of the factors can be the way in which the police treat young people. 

To delve a little deeper, Dietrich Oberwittler and Daniela Hunold at the Max Planck Institute 

for Foreign and International Criminal Law in Freiburg are comparing circumstances in 

Germany and France. Their results are surprising.

FOCUS_Migrants



TEXT HUBERT BEYERLE

>  

 I  
t was as if the aggression needed a 
valve. The release came with the 
death of Mark Duggan, who was 
killed by a police bullet. Although 
the course of events remained un-

clear, violence swept the London sub-
urb of Tottenham, spreading quickly to 
other British cities. 

The fighting between mainly young 
people and the police acquired a mo-
mentum of its own in Great Britain, 
just as the riots did in suburban France 
in fall 2005. In France, too, the trigger 
was a police operation with a fatal out-
come: In the Parisian suburb of Clichy-
sous-Bois, two young men were elec-
trocuted in an electricity substation as 
they fled from the police. Rumors soon 
began to circulate that the police had 
caused their deaths. The resulting un-
rest among the youth of Paris spread to 
the whole of France. 

FRENCH GOVERNMENT 
DECLARES AN EMERGENCY

After four weeks of street fighting, the 
Paris banlieues and 200 other French 
suburbs resembled battlefields. Over 
9,000 cars were burned out and 3,000 
arrests were made. The government 
was forced to declare a state of emer-
gency, as the country seemed to be 
coming apart at the seams.

Many feared that the fire might 
spread to other countries, but that didn’t 
happen. In Germany, too, things re-
mained quiet despite widespread televi-
sion and newspaper reporting of events. 
So why is it that riots of this kind haven’t 
happened elsewhere, before or since?

A hard road: Peaceful coexistence between the 
police and young people is hard to ensure, 
but more successful in Germany than in France. 
Yet, there are conflicts even in Germany – as 
happened on May Day 2009 in the Berlin suburb 
of Kreuzberg, when drunken hooligans, masked 
left-wing activists and young immigrants pelted 
police for hours with bottles and stones.
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For all the interest it has attracted, the 
question has yet to be answered con-
clusively. Street violence is, after all, an 
issue that surfaces almost on a daily ba-
sis, and surveys consistently show that, 
for a majority in society, it is a cause for 
concern. What makes the systematic 
study of violence among young people, 

primarily from immigrant families, so 
relevant is the fact that it is an issue 
about which public opinion and scien-
tific findings contrast starkly. “Crimi-
nality among immigrants – it is, of 
course, a hot social topic that we are re-
searching,” says Dietrich Oberwittler, 
research group leader at the Max Planck 
Institute for Foreign and International 
Criminal Law in Freiburg.

Dietrich Oberwittler has been study-
ing the causes of youth violence for 
years. Simple, monocausal explana-
tions are inadequate. In seeking to ex-
plain human actions and motives, it is 
virtually impossible to point to any 

single cause. What does consistently 
emerge, however, is that there is often 
a yawning gap between subjective ex-
planations and empirical results.

Drawing a comparison between 
Germany and France promises to shed 
new light on this issue: Both countries 
are destinations of choice for immi-

grants, but they differ sharply in the in-
tensity with which conflicts are staged. 
The streets are a battleground in one 
country, but not in the other. Yet both 
have a substantial immigrant popula-
tion. According to the OECD, 8 per-
cent of those living in France were 
born abroad, while in Germany the 
figure is 13 percent.

But here is where the similarities 
end. Above all, living conditions in the 
two countries’ suburbs differ widely. 
Whereas the French banlieues are a fo-
cus of poverty and structural prob-
lems, such segregation is not found to 
the same extreme in German cities. 

There has long been a scientific con-
sensus that this concentration exacer-
bates the tendency toward violence 
and criminality.

However, there is another, thus far 
much less well known key factor that 
some suspect may also play an impor-
tant role: the personal contact between 
adolescents and the police. It is precise-
ly this contact that forms the subject 
of a research project entitled “Police 
and young people in multiethnic soci-
eties” (POLIS) being conducted by the 
Max Planck Institute for Foreign and 
International Criminal Law. Dietrich 
Oberwittler’s hypothesis is that this 
contact in France follows a different 
pattern than that in Germany.

THE POLICE ARE NOT THE ONLY 
CAUSE OF TENSION 

It was, after all, the encounter between 
the police and youths that ended with 
the death of two young men that trig-
gered the street fighting in France in 
2005. In London, too, this August, a 
police operation sparked off riots and 
looting. “The police are not the sole 
cause of tensions, but they are an im-
portant contributing factor,” says Dan-
iela Hunold, who works as a scientist 
at the Max Planck Institute in Freiburg. 
Much would be gained if it were to 
emerge that the intensity of conflict 
were attributable to the conduct of the 
police. But how does one set about 
proving such a thing?

Together with French colleagues at 
the University of Grenoble, the re-
searchers in Freiburg embarked on a 
large-scale bi-national research project. 
The issues they are studying include 
how conflicts arise and how prejudic-
es are formed and consolidated in per-
sonal encounters between young peo-
ple and the police.

The project follows the same pattern 
in France and in Germany: The qualita-
tive element entails systematic observa-
tions of and interviews with young peo-

 » Germany and France are destinations of choice for immigrants, 

but they differ sharply in the intensity with which conflicts are staged.

Victims on both sides: Hundreds of people in the Paris suburb of Villiers-le-Bel commemorate 
two young men killed in 2007 in a collision with a police car. The deaths sparked violent riots, 
here and in other suburbs, in which 80 police officers were injured.
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Escalating conflict: French police are seen here fighting street battles with students protesting against the abolition of 
employment protection for young workers in 2006 (top). With tensions rising as a result of the increase in the retirement age, 
there were violent clashes during a student demonstration in Lyon in 2010 (bottom).
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ple and police officers of all ranks. 
Meanwhile, the quantitative element 
that began in summer 2011 supple-
ments these findings with an extensive 
and representative questionnaire-based 
survey of over 5,000 school students. 
The investigations are spread across 
three suburbs of differing social com-
position in each of two German loca-
tions: one a major city and the other a 
mid-sized town. Colleagues in France 
are carrying out a parallel study on the 
same basis. This will provide research-
ers in both countries with representa-
tive insight into – and a national com-
parison between – contacts between 
police and young people. 

For several months in 2009 and 
2010, Daniela Hunold accompanied 
police officers in two German cities as 
they carried out routine patrols by car 
and on foot. The researchers would 
prefer not to disclose the names of the 
cities, at least until the study is com-
plete, in order to protect the police of-
ficers who took part in the study 
against undue prejudice. It is possible 

that those with connections to the po-
lice in the cities in the study might be 
able to identify the departments con-
cerned and jump to the wrong conclu-
sions based on provisional results.

FAIRNESS MEANS WITHOUT 
DISCRIMINATION

Daniela Hunold has a degree in geog-
raphy and is a criminologist by trade. 
These experiences, however, were new 
to her. “The high degree of profession-
alism among the police is worth not-
ing,” she says. “As a rule, contacts with 
young people are very neutral and ob-
jective. It is my impression that the po-
lice in Germany are at pains to be as 
transparent as possible and avoid arbi-
trary decisions. And they generally suc-
ceed.” Police rules define how they 
should approach people and, as Danie-
la Hunold has observed, such contacts 
are rarely colored by the officers’ own 
emotions or character traits.

It may be that the police officers 
were particularly correct in the presence 

of an observer, but the researchers have 
no concerns that their findings may 
suffer in this respect: it is unlikely that 
anyone would be able to play-act for 
the entire duration of the study. What’s 
more, the researchers compared their 
observations of the police at work with 
the experiences of the young people 
they interviewed.

It is indispensable that a modern, 
professional police exercise fairness in 
its approach to citizens – fair in this 
context meaning without discrimina-
tion. But is that really possible? It is, af-
ter all, the job of the police to treat 
criminals somewhat differently than 
the respectable public. But how does a 
police officer distinguish between 
them – often at a distance?

Certain forms of discrimination are 
scarcely avoidable. “Sometimes there 
really is no discrimination-free way of 
doing things,” says Daniela Hunold. 
“Even police officers need to reduce 
the complexity of the situation in or-
der to act. That’s quite natural.” As she 
has observed, this leads to a general 

FOCUS_Migrants

 » It is, after all, the job of the police to treat criminals 

somewhat differently than the respectable public.

In order to develop closer community relations, the German police are recruiting more immigrants like Arzu Teke (left). 
Police officers in Cologne question three young suspects. Max Planck researcher Daniela Hunold notes that the decision on who 
to stop is generally based on clothing or locality.
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tendency for the police to be more 
strongly guided by prejudice than the 
average citizen. However, this is a prod-
uct, not of the character or personality 
of the police officer, but of the tasks 
that being a police officer entails: 
namely the need to distinguish the 
“good guys” from the “bad guys”, 
sometimes in a matter of seconds.

Nevertheless, in the German cities 
studied, the police were, on the whole, 
professional and fair in their dealings 
with young people. But do young peo-
ple see it that way? This is the crucial 
point. It can happen that a young man 
perceives a police check to be unfair – 
because he believes he is being picked 
on for his foreign appearance. That 
may be true, but there may also be oth-
er reasons.

Comparing subjective and objec-
tive perceptions is one of the most im-
portant tasks of empirical sociological 
research. “The quality of contact be-
tween young people and the police is 
very much subjective by nature, and 
the two sides may be left with quite 

contrasting impressions of the same 
encounter,” says Dietrich Oberwittler. 
It is thus all the more important to ap-
proach the issue with scientific dis-
tance and empirical methods.

ETHNIC ORIGINS PLAY VERY 
MINOR ROLE

Studying the day-to-day contacts be-
tween the police and citizens is worth-
while, given that the feeling of being 
unfairly treated can lead young people 
to develop destructive attitudes. The 
criteria under which, for example, po-
lice checks take place “on suspicion” 
are therefore important. “It can’t be 
done entirely without cause,” says Dan-
iela Hunold. Otherwise checks would 
have to be made entirely at random, 
which would be neither practicable nor 
efficient. “Generally, it is the clothes or 
the location that are the trigger.”

But it is not always just those con-
cerned whose perception is incorrect. 
Third parties, members of the public, 
can be mistaken too. “Immigration on 

its own is often taken to be the cause of 
criminal behavior – which is an illu-
sion,” Dietrich Oberwittler adds. Empir-
ical studies prove that young people are 
more likely to display an above-average 
tendency toward criminality if they, as 
individuals, experience social depriva-
tion in problem residential areas. Their 
ethnic origins play little if any role. 
Studies in the US and other countries 
have yielded similar results, indicating 
that this theory has broad validity.

But it is also already evident that the 
way in which police officers behave dif-
fers depending on the district in which 
they are working. That could have to 
do with the varying workload or work 
organization, but it could also reflect 
prejudice against the district and its res-
idents. “The influence of the socio-spa-
tial context is one of the deciding issues 
in understanding police work, conflict 
and the development of prejudices,” 
says Dietrich Oberwittler.

It is still too soon to draw any final 
conclusions from the POLIS project. 
Nevertheless, Dietrich Oberwittler and P
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Peaceful patrol. And yet, in France – in contrast to Germany – violent conflicts between police and young people are a regular occurrence. 
Studies have shown the relationship to be more emotional and more aggressive. The police in France are more arbitrary and confrontational 
in their approach – not least because they are under greater pressure.
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Daniela Hunold have some initial suspi-
cions that are the subject of discussion 
with their French colleagues. Whereas 
conflicts between young people from 
difficult neighborhoods and the police 
are rare in Germany and can be catego-
rized, at best, as the result of some “per-
ceived injustice,” violent clashes are a 
regular occurrence in France.

The interaction between police and 
young people in France can be more 
emotional and more aggressive. Even if 
it is primarily the significantly more dif-
ficult living conditions and poorer pros-
pects for immigrants in France that are 
responsible, the behavior of the French 
police is markedly different from that of 
their German counterparts.

The French researchers report that 
their police officers are more arbitrary 
and more confrontational in their 
dealings with young people. On the 
one hand, this can be explained by the 
higher risk to which the police are ex-

posed. French police officers thus feel 
under greater pressure to exercise au-
thority and power in order to assert 
themselves.   

GUARDIANS – 
AND TROUBLESHOOTERS

It is not part of Dietrich Oberwittler‘s 
approach to speculate about the causes 
of these differences. However, the fact 
that the French police are organized 
along significantly more centralized 
and to some extent more military lines 
than in Germany offers some explana-
tion. The shorter training afforded to 
French police officers must also play a 
role. “Whereas officers in Germany will 
have several years of theoretical train-
ing behind them at the police college, 
junior officers in France often learn 
their duties in practice by training on 
the job.” This does not encourage ob-
jective, by-the-book working methods. 

“In discussions with our French col-
leagues, it has become apparent that 
this strong desire, as the old German 
police motto goes, to be citizens’ 
“friend and helper” does not exist as 
such in France,” adds Daniela Hunold. 

This may be connected with the 
shock to society prompted by the Nazi 
experience. But even before 1933, there 
were efforts made in Germany to re-
form the police. Even then, there was 
an understanding that the police 
should not only react to conflict: they 
could and should prevent it. As long 
ago as the 1920s, Prussian politicians 
and senior police officers, such as Carl 
Severing and Bill Drews, began to de-
militarize the police, advocating in-
stead a modern, republican police 
ethos that set the tone for the whole of 
Germany. In 1931, a modern Police Act 
took effect in the Free State of Prussia 
that required police officers to play a 
preventative role and to act in the in-
terests of citizens. After 1945, the po-
lice in the Federal Republic of Germa-
ny carried on these traditions.

More recent reforms have followed 
a similar path, with a higher propor-
tion of women involved in front-line 
policing, an increasing emphasis on re-
cruiting from the immigrant commu-
nities, and most recently in Berlin, for 
example, a duty to wear name or num-
ber badges.

A form of division of labor has de-
veloped to fulfill the dual strategy of 
the police to act as both guardians and 
troubleshooters. The police are now in-
creasingly specialized – from SWAT 
teams to patrol officers to community 
support officers. The latter enjoy rela-
tive independence in deciding their 
duties and their beats, and actively 
seek contact with citizens, especially 
the young. “They often develop a very 
friendly attitude,” Daniela Hunold has 
observed. The trust thus engendered 
has distinct advantages. Yet there is 
also the risk of a loss of authority, 
something that can cause critical situ-
ations to escalate more quickly.

At the end of the day, conflicts be-
tween police and young people do oc-
cur in Germany, albeit far less often 
than in France. And when it comes to 
confrontation, both sides can be at 
fault, because there can be provoca-

FOCUS_Migrants

Proportion (%) of inhabitants under 18 with an immigrant background  

Germany*

* under 15 ** Name of city not yet published

City A** City B**

19.6  
35.6  47.5  

Proportion of interviewees (%, ethnic origin) who had contact 
with the police (2010)

In Germany

In France

Locally born

Turkey

North Africa

Former Yugoslavia

Black Africa

11  

22  

24 

42  

25  

38  

Locally born

30    MaxPlanckResearch  4 | 11  



tion and a lack of respect on both 
sides. Mistakes and cases of excessive-
ly harsh treatment do happen in Ger-
many on a regular basis and attract 
close media attention. The huge police 
presence at the annual May Day dem-
onstrations in Berlin and the protests 
against the planned new railway sta-
tion in Stuttgart in fall 2010 are typi-
cal scenarios.

GREATER INTERCULTURAL SKILLS 
WOULD BE WELCOME

Nevertheless, Daniela Hunold has also 
seen how patrol officers and commu-
nity officers attempt to avoid escala-
tion on a daily basis. Taking a young 
person into custody is a demanding 
task that requires energy, time and 
strong nerves. “If it isn’t really neces-
sary, officers avoid doing so.” Beyond 
this, however, Daniela Hunold has not-
ed a general humanitarian interest in 
fair treatment.

Still, there is room for improve-
ment. For example, it would help if the 
police were to develop even greater in-
tercultural skills, to give them a better 
understanding of youth culture or 
characteristics specific to individual 
migrant groups. This, too, is all part of 
the pattern: a better understanding 
helps avoid conflict.

How the work of the police should 
change in order to avoid future con-
frontations is likely to be a topical 
question in Great Britain, too. Howev-
er, in order to answer the question, it 
is first necessary to identify the causes 
of this summer’s riotous behavior. The 
conflicts were all the more surprising 
insofar as the British police do not 
have a reputation for being excessive-
ly harsh. “As for the background to the 
riots, at present, one can only specu-
late, and a systematic study will likely 
take years,” says Dietrich Oberwittler. 
Marked social inequality and the lack 
of prospects for the socially deprived 
probably played a role. But the behav-
ior of the police also may have contrib-
uted: “It is known from previous stud-
ies that the police stop and search 
immigrants with far greater frequen-
cy.” This could partially explain ethni-
cally tinged conflicts.

What differences research into po-
lice actions in Great Britain, Germany 
and France may make in practice re-
mains to be seen. “There’s a deep gap 
between knowledge and reality,” Die-
trich Oberwittler believes. In Germany 
there is some – albeit limited – interest 
on the part of the police. Research in 
the US is much further developed. 
Work began there as a result of the vi-
olent conflicts and systematic failures 

GLOSSARY

POLIS
Abbreviation for “Police and young peo-
ple in multiethnic societies.” This Franco-
German research project is studying the 
interaction between police and young 
people (with an immigrant background) 
and their mutual perception of one an-
other in France and Germany.

Empirical social research
A discipline distinct from theoretical so-
cial research that describes social struc-
tures and developments on the basis of 
qualitative and quantitative data surveys.

Socio-spatial context
A term that describes the structure of 
the environment in which people live, 
relating, for example, to individual 
city districts.

International comparison: Daniela Hunold 
and Dietrich Oberwittler of the Max Planck 
Institute for Foreign and International 
Criminal Law are studying the relationship 
between the police and young people in 
France and Germany.

on the part of sheriffs in the 1960s; it 
was obvious that something had to be 
done. In Germany, the pressure to act 
was never so great – due, no doubt, to 
the ongoing internal attempts by the 
police to reform themselves, accompa-
nied by internal police research. “On 
the other hand, it is an unfortunate 
fact that police organizational systems 
tend to be more sluggish when it comes 
to change than other administrative 
systems,” says Daniela Hunold.

The problem in France is far great-
er. There’s a lot of pressure to act, but 
minimal willingness to apply the re-
sults of research. In fact, the French 
public tends to support politicians 
who see a heavy-handed approach as 
an expression of political strength and 
capability. The recent rearmament of 
the police force and the abolition of 
the local neighborhood police under 
the then Minister of the Interior Nico-
las Sarkozy are a good example of this. 
Why this should be the case is anoth-
er question altogether.                   
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xxStatistical aging: It is not because of their 

healthy diets that immigrants in Germany 
live to be almost 15 years older than Germans, 
but rather because of erroneous numbers.
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uddenly Rembrandt Scholz’s 
gestures come alive. He leans 
back, rocks on his chair and 
plants his glasses in his curly 
gray hair. Laughter lines play 

around his eyes as he leafs through pag-
es filled with masses of numbers in 
black and white. “I find looking at 
charts rather fun,” he says, unable to re-
frain from grinning slightly at himself. 
Especially when they have a lot to say.

And the charts lying before the re-
searcher from the Max Planck Institute 
for Demographic Research in Rostock 
have a fair amount to say. About Berlin. 
About life. Which, in Zehlendorf – so 
say the numbers – happens to last con-
siderably longer than in Kreuzberg. To 
be more precise, it lasts more than eight 
years longer. While a newborn in Kreuz-
berg could, in 1994, expect to live just 
65.5 years on average, a boy born just a 
few kilometers further southwest had an 
average of almost 74 years ahead of it.

Rembrandt Scholz saw these col-
umns of numbers for the first time in 
the 1990s, when he was still working at 
university hospital Berlin Charité. He 

had obtained them through the state 
health administration authorities – the 
first researcher ever to do so. The de-
mographer actually hoped these num-
bers would tell him how life expectan-
cy was influenced by socio-economic 
conditions: unemployment, average in-
come, healthcare.

CONTRADICTORY NUMBERS 
RAISE DOUBTS 

But quite incidentally, the numbers 
also told him something else. “Some-
thing had to be wrong,” says Scholz, 
and points to the chart that boils down 
the life of Kreuzberg residents to the 
surprisingly small figure of 65.5 years. 
At the same time, Scholz could see 
from the data that the share of foreign-
ers living in Kreuzberg in 1994 was 
over 30 percent.

But the life expectancy ought to be 
quite high in areas where many foreign-
ers reside. After all, according to the of-
ficial data of the statistical offices of the 
16 German states, migrants in Germany 
have a much higher life expectancy 

than the indigenous population. This 
observation is often summed up as the 
“healthy migrant effect.” But if that’s 
true, how can a neighborhood with such 
a high percentage of foreigners have 
such a low life expectancy? “It’s a con-
tradiction.” Rembrandt Scholz’s eyes 
light up. He likes these moments, “when 
you find something that didn’t exist be-
fore.” A trail, a lead, a contradiction. “Of 
course it’s exciting to catch such a 
break,” he says. Since this discovery, the 
researcher has diligently chipped away 
at the crack. He has managed to at least 
partially uncover the secret of the long-
lived migrants.

Today, a migrant in Germany who 
is 65 years old has, on average, a good 
two-thirds of his life behind him. Af-
ter all, he can expect to live another 30 
years, reaching an age that exceeds 
even the current record held by Japa-
nese women. A German of the same 
age, in contrast, has, on average, just 
half that long left to live, namely ex-
actly 15.6 years. At least that is what 
the calculations yield when the num-
bers of the regional statistical offices 

The official statistics would have us believe that the “immigrant fate” guarantees a long life – 

and not only in Germany. According to official figures, the life expectancy of migrants far 

exceeds that of their fellow host-country citizens. Rembrandt Scholz, a researcher at the 

Max Planck Institute for Demographic Research in Rostock, is investigating whether this 

is due to a healthy lifestyle or to errors in the recorded statistics.

TEXT TOMMA SCHRÖDER

The Myth 
of the Healthy Migrant

FOCUS_Migrants
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In conflict with this, however, is the fact 
that migrants have many disadvantag-
es, such as, frequently, lower income 
and poorer education opportunities. For 
these reasons, also a very different expla-
nation for the high life expectancy of 
migrants is offered: the salmon error.

Actually, to be scientifically accu-
rate, it is called the “salmon bias,” and 
refers to a known, generally human 
phenomenon: “In older persons, there 
is apparently a deep-seated desire to see 
one’s homeland again,” explains Rem-
brandt Scholz. Like salmon that repeat-
edly swim upstream to lay their eggs in 
the place where they were born, mi-
grants, too, are drawn back to their 
birthplace – often when they are old 
and sick.

Such a connection has already been 
proven for Mexican and Latin Ameri-
can migrants in the US. There, studies 

are used. Neatly and scientifically de-
termined from the number of living 
and dead. Readily reviewable and ver-
ifiable by all.

Science has four different explana-
tions for this great difference between 
native and immigrant populations, 
which can also be observed in many 
other migration countries. The first 
cites the healthy migrant effect. Ac-
cording to this theory, it is primarily 
healthy, fit, resilient people who im-
migrate, since those who are ill 
wouldn’t be able to overcome the hur-
dles of an unfamiliar environment 
and language.

Immigration laws amplify this ef-
fect. A German-Italian agreement from 
1956, for example, stipulated that labor 
migrants (Gastarbeiter) from Italy had 
to pass a health test before they could 
immigrate. Those who didn’t pass it 

weren‘t allowed to come to Germany. 
Since this resulted in only healthy peo-
ple immigrating, also the life expectan-
cy of the immigrants was higher than 
that of the native population, went the 
explanation.

OLDER PEOPLE OFTEN RETURN 
TO THEIR BIRTHPLACE 

The second theory is also based on the 
health of the migrants. It assumes that, 
thanks to their culture, many migrants 
have a healthier lifestyle than the citi-
zens of western industrialized nations 
and immigration countries. Studies in 
the US show, for instance, that Latin 
Americans there drink less alcohol than 
Americans. And for migrants in Germa-
ny, the traditional way of life and the 
supporting role of the family were iden-
tified as key factors for a longer life.
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 » The traditional way of life and the supporting role of the family are considered 

to be key factors for a longer life.

Errors in the data: The illustrations show that something can’t be right here. While the mortality rates in the official population statistics and the 
DRV pension statistics are nearly congruent for Germans, the numbers for foreigners diverge considerably. Not only does the pension data include 
33 percent fewer foreigners than the official statistics, but it also shows 33 percent more deaths.
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showed that immigrants who returned 
to their homeland were in poorer 
health than migrants who stayed in the 
US. Since the ill or very old immigrants 
emigrate back, the average life expec-
tancy of those who stay in their new 
country increases.

STATISTICS IS THE IDEAL PLACE 
FOR ETERNAL LIFE 

It could also be a similar situation in 
Germany, says Scholz. He suspects there 
is even more behind the salmon error: 
“It often happens that older people who 
want to visit their native country for just 
a short time actually also die there.” This 
fact doesn’t always make it into the Ger-
man registration statistics. Instead, the 
migrant lives there for quite a while lon-
ger and possibly reaches extreme old age 
before any administrative institution 
notices that a person included in the sta-
tistics is no longer there.

This brings Rembrandt Scholz to the 
fourth and final explanation, and the 
one that he finds most plausible: that 
migrants in Germany don’t, in fact, live 
to an older age than the indigenous 
population. The incredibly high life ex-
pectancy calculated for migrants is due, 
very simply, to data errors. Not a mys-
tery, but a myth.

This could also explain why the 
average life expectancy for Kreuzberg 
residents is so low despite the fact that 
many of them are foreigners who, ac-
cording to Germany-wide statistics, 
ought to reach a nearly biblical age. 

The data from Berlin would then sim-
ply be less error-ridden, more up to 
date and more precise than the data 
for Germany as a whole. But how did 
the myth of the long-lived migrant – 
the errors in the nationwide data – 
come about? Demographers can and 
must live and deal with the fact that 
official statistics always entail a certain 
error rate. But errors that add up to a 
life expectancy at least 15 years high-
er than it actually is?

Rembrandt Scholz believes this is 
certainly possible, as the reported fig-
ures can be correct only if citizens re-
port them truthfully. For many mi-
grants, however, there are good reasons 
to keep quiet about certain things. 
“Immigrants who are not from the EU 
lose 30 percent of their pension enti-
tlements if they return to their native 
country,” says Scholz, naming one ex-
ample. Many immigrants thus don’t 
report their departure when they leave 
Germany, and in this way they can, 
theoretically, live for eternity – at least 
according to German statistics. The sit-
uation is similar for migrants who do 
actually go back to their native coun-
try for a specific period, but who don’t 
report their departure for fear of losing 
their right to naturalization. 

Last but not least, there is also the 
simple issue of names. German often 
has widely varying spellings for foreign 
names. It can thus easily happen that 
a person ends up with two or three 
names, and therefore also identities, in 
the civil register. Then, when this per-

son dies, his further identities live on 
in the registers indefinitely. These are 
the so-called dead files – a nuisance, as 
persistent as it is unpleasant, that ac-
companies demographers everywhere 
and at all times. These dead files are 
particularly numerous in the data on 
older people because, here, more and 
more errors accumulate over time. 
“Such dead files,” says Rembrandt 
Scholz, “can also live on indefinitely.”

LAW HINDERS DETECTION 
OF ERRORS

But it isn’t the fault of the official stat-
isticians that it is so difficult to remove 
them from the statistics, says the de-
mographer. They can‘t and, in fact, 
aren’t allowed to correct individual 
cases – this is stipulated by law in Ger-
many. Specifically, the official statis-
tics fundamentally cover only anony-
mized data; only case numbers are 
known, no names.

Only the civil register and regis-
trar’s offices handle personal details – 
that is, municipal administration in 
townships and city districts that are 
not yet covered by official statistics. 
The latter start only with the statistics 
offices at the regional or city level, 
which are separate from the adminis-
trative process and to which the regis-
ters and registrar’s offices submit their 
data only in anonymized and cumula-
tive form. There is no chance of it be-
ing traced back to an individual case. 
Changes to the register are forbidden P
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Four in one: Migrants sometimes have multiple identities in civil registers. This is due to the various possibilities of spelling foreign names. 
When a migrant with multiple entries in the civil register dies, it can happen that some of his identities live on.

Tomislav Kovačević Tomislaw Kovacic Tomislaw Kovacevic Tomislav Kovacevic
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by law even when errors and inconsis-
tencies in the totals of the official sta-
tistics can be proven through mathe-
matical methods.

REVISION REVEALS MORE THAN 
500,000 DEAD FILES 

This system is intended to protect data 
and make the official statistics indepen-
dent. The other side of the coin is that 
errors in the official statistics data are 
compounded: once when regional sta-
tistical offices total the anonymous 
data from their cities and regions, and 
once again when the Federal Statistical 
Office adds up the columns of all the 
states. The figures for each classifica-
tion level are kept up to date only by 
what is known as continuation: the cu-
mulative changes in the figures – posi-
tive or negative, depending on the de-
velopment – are simply added to the 
last count. In this way, once errors en-
ter into the system, they stay in the sys-
tem forever.

It was thus a great stroke of luck that 
Rembrandt Scholz was allowed to revise 
the Central Register of Foreigners (Aus-
länderzentralregister, abbreviated AZR). 
From 2000 to 2003, proprietary data 
was compared with that of the region-
al registrar’s offices, the welfare offices 
and other authorities. This is possible 

in the AZR because it doesn’t fall under 
the strict data protection of the same 
laws as the official statistics. Merely 
identifying duplicate persons uncov-
ered more than half a million dead 
files, relates Scholz.

He was given access to all AZR de-
tails on gender, age, nationality, and 
entry and departure dates of those reg-
istered. This data was, of course, com-
pletely anonymized, as is always the 
case when science conducts research on 
official numbers. However, Scholz re-
ceived not one, but two sets of data: 
one from the status before the revision 
and one from the status afterwards – a 
unique insight into the sources of errors 
in these statistics. “And I thought to 
myself: Now I have something, so I 
have to put it to use,” he says. And put 
it to use he did.

Whereas the life expectancy for 
foreigners that Scholz had calculated 
based on the official statistics was 96.5 
years for men, the data from the Cen-
tral Register of Foreigners (AZR) yield-
ed a very different number: 80.8 years. 
This is still more than German men at 
the same point in time (2004) could ex-
pect from life. But a difference of 4.6 
years is considerably smaller.

In comparing the AZR data and that 
of the Federal Statistical Office, it was 
striking that, particularly with the old-

er migrants over 80, as many as 20 per-
cent of the people included in the sta-
tistics were no longer even living in 
Germany. Also for younger age groups 
from 0 to 65, it turned out that up to 
10 percent of the foreigners recorded in 
the statistics were not present. 

CALCULATED MORTALITY DATA 
PROBABLY TOO HIGH 

Because such errors were never cleansed 
from the official statistics, the AZR data 
is much more accurate. It shows, ac-
cording to Scholz, how much the offi-
cial statistics data differs from reality. 
But the calculated life expectancy for 
the migrants is probably still too high 
in the Central Register of Foreigners 
data, thinks the demographer. After all, 
not all of the authorities participated 
equally in the data revision.

Another study indicates, in con-
trast, that the life expectancy of mi-
grants could even be lower than that of 
the native population. Together with 
his colleague Eva Kibele from the Max 
Planck Institute for Demographic Re-
search, Scholz also analyzed data from 
the Federal German Statutory Pension 
Scheme (Deutsche Rentenversicherung 
Bund, DRV). Although this data doesn’t 
include all foreigners, as not all of them 
are eligible to receive a pension, the G

ra
p

h
ic

: d
es

ig
n

er
g

o
ld

, b
a

se
d

 o
n

 fi
g

u
re

s 
fr

o
m

 t
h

e 
F

ed
er

a
l S

ta
ti

st
ic

a
l O

ff
ic

e

FOCUS_Migrants

 German men       Foreign men       German women       Foreign women

105

100

95

90

85

80

75

70

65
1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006

Li
fe

 e
xp

e
ct

a
n

cy
 a

t 
b

ir
th

 (
ye

a
rs

)

Confusing numbers: While the statistical life expectancy of Germans is continuously increasing, that of migrants is subject to strong 
fluctuations. Foreign women born in 1986, for instance, could expect to live 100 years – and German women at the same time 26 years fewer. 
Foreign women born in 1988, in contrast, had a life expectancy of just 80 years.
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tistics. However, this does not apply to 
the approximately 130,000 migrants 
without German citizenship who were 
included in the pension data. Not only 
are there 33 percent fewer foreigners in-
cluded in this data, but there are also 
33 percent more deaths than in the of-
ficial statistics. Using this data as the 
basis, the life expectancy of 65-year-old 
foreigners is no longer an additional 30 
years, but just half that, or exactly 15 
years. This would mean that foreigners 
have even a somewhat shorter remain-
ing lifetime than German 65-year-olds 
(15.6 years).

“We always act as if we know every-
thing, but the statistics could be so 
much better,” says Scholz, glancing at 
the very different results. Other coun-
tries also have the same difficulties that 
Germany has collecting data on mi-
grants. In fact, the Germans are very 
thorough in comparison, as Rembrandt 
Scholz knows. But the demographer 
feels that the many different civil reg-
isters in Germany are problematic – 
there are nearly 13,000. Many munici-
pal units have their own civil register, 
and often also their own software. “I 
don‘t even want to know how many er-
rors happen there,” says Scholz, who 
advocates a central register.

Moreover, particularly the town-
ships often have no great interest in G

ra
p

h
ic

s:
 d

es
ig

n
er

g
o

ld
, b

a
se

d
 o

n
 o

ri
g

in
a

l m
a

te
ri

a
l f

ro
m

 t
h

e 
M

P
I f

o
r 

D
em

o
g

ra
p

h
ic

 R
es

ea
rc

h
 

P
h

o
to

: M
P

I f
o

r 
D

em
o

g
ra

p
h

ic
 R

es
ea

rc
h

“We always act as if we know everything, but 
the statistics could be so much better.” 
Demographer Rembrandt Scholz suspects that 
foreigners are actually at a disadvantage in 
terms of life expectancy – contrary to what 
official statistics show.

Birth 65 years

100

90

80

70

60

50

40

30

20

10

0A
ve

ra
g

e 
li

fe
 e

xp
e

ct
a

n
cy

85 years

  German men

  Foreign men

  Germans acc. to official statistics

  Foreigners acc. to official statistics

  Foreigners acc. to AZR

100

95

90

85

80

75

70Li
fe

 e
xp

e
ct

a
n

cy
 a

t 
b

ir
th

Observation period: 2001-2004

Women Men

According to official statistics, the average life expectancy for German men at birth is 76.18 years. 
If they have already reached the age of 65 or 85 years, they have on average another 16.58 or 
5.65 years remaining; for foreign men, these figures are significantly higher (left). The Central 
Register of Foreigners (AZR) life expectancy data for migrants differs greatly from that of the 
official statistics. 

confirms that the “pension recipient is 
alive” do the pension payments contin-
ue to that account.

MANY CIVIL REGISTERS FALSIFY 
COLLECTED DATA 

For the German population, the DRV’s 
mortality and population figures are 
very similar to those in the official sta-

data that is recorded is very precise. 
This is because not only statistics are 
concerned, but also money. Those who 
die stop receiving a pension, so this is 
closely monitored – for instance with 
the aid of so-called life certificates. 
Those who live outside of Germany and 
collect a pension must submit this offi-
cially certified document to the DRV 
once a year. Only when this document 
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GLOSSARY 

Federal Statistical Office
Provides the realms of politics and 
business, but also the general public, 
with statistics on such diverse topics 
as population development, imports and 
exports, and energy supply.

Healthy migrant effect
One possible explanation for why the life 
expectancy of immigrants is higher, 
according to official statistics, than that 
of the native population. According to 
this theory, this is due to the fact that 
only healthy people emigrate, because 
only they are capable of building a new 
life in a foreign country.

Central Register of Foreigners
Administered by the Federal Office for 
Migration and Refugees and comprises 
more than 23 million records of all 
foreigners who hold a residence permit 
that gives them the right to reside in 
Germany for a limited or unlimited time, 
and of all people who have applied for or 
been granted asylum.

keeping their civil registers up to date, 
at least when it comes to departure no-
tices, as dead files mean money for the 
municipalities. Often even for the may-
or, whose pay grade, says Scholz, just as 
financial transfers to the municipality, 
increases in step with the population.

“There are mayors who have issued 
instructions that no departure notices 
are to be effected by their offices.” But 
that is precisely what is supposed to 
happen when a registration office de-
termines that someone who is includ-
ed in the statistics is no longer present. 

“WE ARE RESPONSIBLE FOR 
THOSE WHO COME TO US” 

There could be a bit of a drop in the 
number of dead files after the current 
census is completed. And, as a result, a 
correction in the population figures for 
one mayor or another. “I’m already 
looking forward to doing the recalcula-
tions,” says Rembrandt Scholz. But it is 
questionable whether this year’s census 
will help to finally and conclusively re-
solve the mystery of the long-lived mi-
grants. The last census, in 1987, did 
provide better data. In retrospect, how-
ever, and compared with the data from 
the Central Register of Foreigners and 
the German pension insurance, Scholz 
thinks the life expectancy ascertained 

The salmon effect: It is a 
typical phenomenon that 
older people are drawn to 

return to their native 
country. Some die there, 

but they live on in German 
registers, promoting the 

myth of the healthy migrant.

back then, which was a good five years 
above that of the native population, is 
still too high. “Registers always tend to 
accumulate too many registrations, and 
thus to keep alive and present in the of-
ficial books people who have died or 
moved away,” he explains.

Numbers tell many stories, but they 
can also deceive. “We always have only 
the final result,” says Scholz. “And we 
think back from the result.” Stumbling 
upon dead files and having to track 
down data errors and statistical arti-
facts that are beyond realistic spurs the 
demographer on. “You have to really 
be passionate about this work,” he 
says. Or to put it somewhat different-
ly: “You have to concentrate and fight 
your way through the data jungle un-
til it clears.”

In the case of the high life expec-
tancy of migrants, much is still in the 
dark, believes Scholz. He suspects that 
something like the effect of the healthy 
migrant does, in fact, exist, but that it 
is offset by other aspects, such as the 
poorer social and economic standing. 
“Foreigners are probably rather disad-
vantaged in terms of life expectancy,” 
concludes the demographer, “because 
their socio-economic disadvantage im-
pacts them for a longer period than 
the rather short-term effect of having 
been healthy at the time of immigra-

tion.” He hopes that, in the coming 
years, it will become possible to deter-
mine the life expectancy of migrants 
more accurately, and also to break it 
down by nationality. “After all,” says 
Scholz, “we are responsible for those 
who come to us.”                              
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Females inherit an “infidelity gene” from their fathers

Songbirds with a Casanova Gene

Many birds are considered to be mo-
nogamous. In actual fact, however, in 
numerous pairs, one of the partners is 
unfaithful. This behavior has obvious 
benefits for the male, as it allows him 
to increase the number of offspring he 
produces, but it is somewhat less ad-
vantageous for females. Scientists at 
the Max Planck Institute for Ornithol-
ogy in Seewiesen have now found a 
surprising explanation for why female 
zebra finches nevertheless actively 
seek other males: it appears that they 
inherit their willingness to play away 
from home from their fathers; there is 
no reason why infidelity should pay 
dividends for them. It is sufficient for 
the male parent to benefit from their 
promiscuity. This “Casanova gene” 
thus spreads among a population as 
long as the benefit to the male gene 
carriers is greater than the cost to the 
females. (PNAS, June 13, 2011)

Gently Restarting the Heart

It may soon be possible to treat cardiac arrhythmias gently 
and painlessly. A team of researchers working with scien-
tists from the Max Planck Institute for Dynamics and Self-
Organization in Göttingen and from Cornell University in 
Ithaca in the US has used several weak shocks rather than 
one very strong one to halt atrial fibrillation in an animal 
model. Cardiac fibrillation results when electrical signals 
from the body propagate in chaotic waves and disrupt the 

regular heartbeat. The strong pulse of a defibrillator inter-
rupts the chaotic waves with one shock and restarts the 
heartbeat – much like briefly switching a computer off and 
then on again. The weak shocks stop the chaotic waves in 
several steps and use 84 percent less energy. This method is 
therefore not as painful as the one that is currently in reg-
ular use, which is usually applied under general anesthesia. 
(Nature, July 14, 2011)

Atrial fibrillation is better treated with several weak shocks than with one strong one 

Cardiac arrhythmia on film:
Three snapshots taken in rapid 
succession of the chaotic 
excitation in a heart (black – 
at rest, yellow – excited). This 
situation can stop the pumping 
function of the heart and cause 
sudden cardiac death. 

10.9972 s 11.0131 s 11.0328 s

Zebra finch pair with a love rival. It is possible that only the males benefit from straying.
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Expensive, difficult to control and, until now, little under-
stood: turbulence impedes the transport of oil and gas 
through pipelines. Researchers working with Björn Hof at 
the Max Planck Institute for Dynamics and Self-Organiza-
tion in Göttingen determined the flow speed at which tur-
bulence develops in liquids and gases as they surge through 
a pipe. They examined small eddies that either died away 
or split or acted as starting points for greater turbulence. 
The researchers determined, for liquids, the speed at which 
more eddies were created than disappear, thus finding the 
critical point for turbulence. A better understanding of tur-
bulence could help in developing techniques with which 
it can be eliminated without a great deal of energy. (Nature 

Physics, June 5, 2011)

From Minor Eddies 
to Turbulence
Max Planck researchers observe the development 
of turbulence in liquids

Turbulent scenes in a water pipe: A small 
“puff” or eddy splits into two (from left).

Cold Plasma Eliminates EHEC Bacteria

Initial experiments show that device prototypes that are suitable for everyday use 
drastically reduce the numbers of dangerous pathogens

It may be possible to prevent another wave of infections from 
EHEC bacteria. Scientists at the Max Planck Institute for Ex-
traterrestrial Physics in Garching and Munich’s Schwabing 
Clinic used cold plasma to kill different strains of the EHEC 

bacteria. One of these was the 0104:H4 strain that caused an 
outbreak in which thousands of people became seriously ill 
in the early summer of this year. Cold plasma consists of a 
gas that is strongly ionized at moderate temperatures. For 
their experiments, the researchers used prototypes of low-
cost devices for sterilizing food in commercial operations 
and private households. Whether the quality of the food suf-
fers from the surface treatment, which lasts only a few sec-
onds, remains to be tested, but the researchers in Garching 
believe that any impairment is very unlikely.

Combating EHEC bacteria: Consumers may be able to use this 
device to remove dangerous bacteria, such as the EHEC 0104:H4 
pathogen, from food in their own kitchens. Treatment with 
this device reduces a colony of bacteria to one one-hundred-
thousandth of its former size after just 15 seconds. The device 
can be manufactured for around 100 euros.
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Even three-years-olds give toys to another 
child if they were jointly earned

Sharing Is 
Child’s Play

Children sometimes seem to be very selfish at first 
glance: if they are given a reward without having 
earned it for any obvious reason, they rarely share it 
with others. According to scientists at the Max Planck 
Institute, this behavior changes if children have 
earned the reward jointly. In the study, children of 
ages two to three years were asked to pull together on 
a rope to bring a board with marbles closer to them. 
In this situation, they shared the property they ac-
quired. However, when a child obtained the marbles 
on its own, it didn’t hand over any of them. This 
would seem to indicate that it is typical human be-
havior to share the proceeds of joint efforts. After all, 
our closest relatives, chimpanzees, are rarely gener-
ous – even if they worked together to acquire some-
thing. (Nature, July 20, 2011)

Even small children know who has earned a reward.

It seems that the location at which the 
heaviest chemical elements, such as 
lead and gold, are formed has been 
found: the violent collisions of merging 
neutron stars make ideal production 
sites. Using detailed numerical simula-
tions, scientists at the Max Planck Insti-
tute for Astrophysics, working with 
Thomas Janka from the Excellence Clus-

ter Universe and the Free University of 
Brussels have confirmed that this is 
where the relevant nuclear reactions 
take place. Elements heavier than iron 
are formed when uncharged neutrons 
are captured on moderately heavy seed 
nuclei in the r-process (r for rapid). The 
calculations show how tidal and pres-
sure forces eject several Jupiter-masses 
of extremely hot material within a few 
thousandths of a second of the neutron 
stars’ merging. As this plasma cools to 
temperatures below 10 billion degrees, 
various nuclear reactions are set off, in-
cluding the r-process.  (The Astrophysical 

Journal, September 10, 2011)

Cosmic Collisions Forge Gold

Researchers identify neutron stars as factories for heavy elements

Where is gold created? For a long time, it 
was not known where the cosmic source of 
this rare precious metal (shown here as na-
tural nuggets from California and Australia) 
and other heavy chemical elements was 
located. Now, theoretical models have con-
firmed the suspicion that gold might be 
created in the collision of two neutron stars.
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Some plants have an almost artistic 
method of seed dispersal: The seed cap-
sules of the ice plant Delosperma naku-
rense, for example, unfold the lids of 
their seed capsules like a moveable pi-
ece of origami as soon as they are mois-
tened by rain. Matt Harrington and his 
colleagues at the Max Planck Institute 
of Colloids and Interfaces in Potsdam 
discovered this in a detailed examina-

tion of the opening mechanism. The 
lids open because honeycomb-shaped 
cells on their interior absorb water and 
change their structure. When they dry, 
the lids close again and curve inward so 
that the seed chambers are tightly cov-
ered and can’t open accidentally. In this 
way, the plant improves the chances 
that its seed will germinate in very dry 
areas. Taking this as their model, the 

researchers now want to develop mate-
rials that move when they become wet 
or when their temperature changes. 
(Nature Communications, June 7, 2011)

Origami on a Seed Capsule
Ice plants have a clever opening mechanism to ensure that their seeds germinate

The seed capsules of the ice plant, D. nakurense, 
open at the right time. During dry periods, five 
lids close the capsule (left). As soon as it rains, 
the five lids on the capsule open (center). They 
are pushed open by tissue that swells as it 
becomes saturated with water (right).

Oceanic crust reappears on the surface just 500 million years after sinking away

Volcanoes as Rapid Recycling Plants

Geo-recycling in volcanoes is a much faster process 
than scientists previously assumed. Rock from the 
Earth’s mantle that falls into the interior of the Earth 
from the ocean floor as a result of tectonic movement 
is returned to the surface via volcanoes after around 
just 500 million years – not, as previously assumed, 
after 2 billion years. Researchers from the Max Planck 
Institute for Chemistry in Mainz determined this us-
ing volcanic rock samples from Hawaii, analyzing the 
strontium isotope ratio in the remains of seawater in-
clusions in basalt. As the isotope ratio depends on 
when the water entered the rock, it is also possible to 
determine the age of the basalt.    (Nature, August 10, 2011)

A witness to the history of the Earth: When this olivine crystal, 
which measures just under one millimeter in width, was created, 
it was penetrated by melt droplets that hardened to a glassy 
brown oval shape. The black dots are gas bubbles. The glassy 
inclusions contain strontium isotope ratios that occurred in 
seawater 500 million years ago.
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The impact of soil nitrogen on the at-
mosphere can vary widely, as two cur-
rent studies show. It is suspected that 
nitrogen fertilizers are increasing the 
greenhouse effect in this way. Al-
though fertilized soil speeds up the 
growth of plants, allowing terrestrial 

ecosystems to absorb more carbon di-
oxide from the atmosphere, it simulta-
neously releases more nitrous oxide – 
a much more significant greenhouse 
gas than carbon dioxide. Calculations 
done by a team of researchers working 
with Sönke Zehle at the Max Planck In-

stitute for Biogeochemistry reveal that 
the damage caused by the addition of 
nitrogen slightly exceeds the benefits. 
Nitrogen fertilizers do, however, also 
have a positive effect on the atmo-
sphere. Ulrich Pöschl and his colleagues 
at the Max Planck Institute for Chem-
istry have found that it strengthens 
the atmosphere’s ability to purify it-
self. Their study has shown that ni-
trous oxide is released from fertilized 
arable land and enters the atmosphere 
– the more acid the soil, the more ni-
trous oxide is released. In the air, it 
causes hydroxyl radicals to form, which 
oxidize pollutants, allowing them to be 
washed out. 
(Nature Geoscience, July 31, 2011)

Nitrogen from the Soil Mixes with the Air
Since the mid-19th century, nitrogen in 
agricultural areas – as well as in woodlands 
and wetlands – has doubled, due primarily to 
fertilizers. This has had a number of different 
effects on the atmosphere. On balance, it is 
suspected that fertilizer has a more 
detrimental effect on the climate. On the 
other hand, however, it improves its ability 
to self-cleanse.

Voice Cells Know Who’s Talking

A human’s voice is as characteristic as his or her face. There are 
probably even nerve cells in our brains that specialize in recog-
nizing voices. In the brains of rhesus monkeys, researchers at 
the Max Planck Institute for Biological Cybernetics in Tübingen 
found neurons that are activated only by calls and sounds made 
by members of their species. These “voice” cells are in the tem-
poral lobes of the cerebral cortex and respond twice as strong-
ly to voices of members of the same species as they do to voic-
es of other animals or other sounds. Like humans, rhesus mon-
keys have cells for recognizing faces in addition to voice cells. 
However, voice cells can distinguish more accurately between 
individual voices than face cells can between individual faces – 
possibly because there is more similarity between faces than 
voices. The researchers suspect that humans also have special-
ized nerve cells for recognizing voices. This is also indicated by 
the phenomenon of phonagnosia, an impairment suffered by 
humans who cannot identify familiar voices. (Current Biology, 

August 23, 2011)

Special nerve cells in monkey brains recognize the voices of members of the same species
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Two rhesus monkey calls (top: amplitude of the sounds over time; 
bottom: energy for each frequency over time).
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Vesta is a piece of cosmic luck: A small 
planet with a diameter of approximate-
ly 530 kilometers, it moves round the 
Sun in the asteroid belt on the far side 
of Mars’ orbit, and is believed to be one 
of the few elements remaining from the 
birth of the planetary system, which 

took place around 4.5 billion years ago. 
Scientists from the Max Planck Institute 
for Solar System Research had thus 
been waiting impatiently for results 
from their camera on the Dawn space 
probe. They saw the first images at the 
end of July – and were immediately sur-
prised: Vesta seems to be divided in 
two. The northern hemisphere exhibits 
many craters; the southern hemisphere, 
in contrast, shows far fewer. The num-
ber of craters on the surface of a planet 
is used to gauge its age. The older a sur-
face is, the longer it has been exposed 
to the bombardment of cosmic frag-
ments. The images show that many 
processes have shaped the surface of 
Vesta over time.

Vesta Has Two Faces
The first high-resolution images of the asteroid hint 
at an exciting past

Insight into a strange world: The camera system 
on board Dawn took this photo of Vesta on July 
24 from a distance of 5,200 kilometers.

Deadly recklessness: Accident rates among 
young men increase during puberty.

Age in years

0

0

10

5

20

10

30

15
20

40

Men 2009

Women 2009

Live Fast, Die Young

For young men, the risk of dying soars 
during puberty, when they are pro-
ducing the most testosterone. This is 
because they take particularly big 
risks at this stage of their lives and 
often die in accidents. Scientists at 
the Max Planck Institute for Demo-
graphic Research in Rostock used this 
phenomenon to help them determine 
the age at which young men have be-
come sexually mature over the last 
150 years. Their research showed that, 
since the mid-18th century, sexual 
maturity in boys has occurred around 
two and a half months earlier per de-
cade. This means that an 18-year-old 
today is as physically developed as a 
22-year-old in 1800. The reason ap-
pears to be improvements in health. 
This may also show that the same ap-
plies to boys as was already known for 
girls: the period in which young peo-
ple are sexually mature, but are not 
considered adults in social terms, is 
becoming longer. (PLOS, August 16, 2011)

Young men are becoming 
sexually mature at an 
increasingly earlier age

A star that changes into a planet made of 
diamonds? Although this sounds like sci-
ence fiction, it appears to be reality. The 
discovery was made by an international 
team that included Michael Kramer from 
the Max Planck Institute for Radio Astron-
omy in Bonn. The diamond planet orbits an 
unusual star of extremely high density, a 
pulsar. This is a rapidly rotating neutron 
star, approximately the size of a city such as 
Cologne, that transmits a densely bundled 
beam of radio waves. Astronomers noticed 
regular modulation in the times the signals 
arrived from this recently discovered pul-
sar, PSRJ1719-1438. This “interference” ap-

pears to be caused by the gravity exerted by 
a companion with low mass. The type of 
modulation revealed some information to 
the researchers about the small heavenly 
body: it is approximately half as big as Jupi-
ter, with a diameter of just 60,000 kilome-
ters. It orbits the pulsar in 2 hours and 10 
minutes at a distance of 60,000 kilome-
ters. And it should have been torn apart by 
gravity a long time ago – unless it is as 
dense as diamond. (Science, August 26, 2011)

The Diamond Planet

A strange pair: The images show 
the millisecond pulsar PSR J1719-

1438 with a 5.7 ms pulse period in 
the center, and the orbit of the 

planet compared to the size of the 
Sun (shown in yellow).
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Exoplanets – planets that orbit stars other than the Sun – used to be a matter of science fiction. 

Some 15 years ago, with the first detection of an exoplanet, they became a matter of observational 

astronomy. Since then, exoplanet observations have provided astronomers with intriguing clues as 

to the formation of stars and planets. This is invaluable information for researchers interested in 

planetary and star formation, such as the team led by Thomas Henning, Director at the Max Planck 

Institute for Astronomy in Heidelberg.

The Turbulent Birth  
of Stars and Planets

PHYSICS & ASTRONOMY_Protoplanetary Disks
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 T  
he birth of planets and stars 
begins with clouds of gas and 
dust measuring many light-
years in size. Such clouds can 
be found throughout our ga-

lactic home, the Milky Way, and for 
billions of years, they have acted as 
cosmic nurseries. In broad terms, what 
happens next has been known for de-
cades: when a suitably large part of 
such a cloud exceeds a certain density, 
it begins to contract under its own grav-
ity. Typically, such a region will not be 
perfectly motionless; instead, it is like-
ly to rotate, if only ever so slightly. That 
is why, once contraction starts, there 
are two significant physical effects: 
contraction will reduce the cloud’s 
overall size. But at the same time, the 
rotation becomes faster and faster, due 
to what physicists call the conservation 
of angular momentum – think of a fig-
ure skater who pulls her arms close to 
her body in order to execute a pirou-
ette. As the speed of rotation increases, 
the interplay between gravity and the 
centrifugal force pulls the collapsing 
cloud into the shape of a disk.

THE BIRTH FOLLOWS A 
PREDEFINED CHOREOGRAPHY

In the center of this protoplanetary 
disk, the gas reaches sufficient density 
and temperature for nuclear fusion to 
commence: a star is born. In the outer 
regions, gas and dust continues to 
swirl, with dust particles repeatedly 
colliding and sticking together, form-
ing objects of rock-like consistency 
that grow continually in size. When 
these objects have reached a few kilo-
meters in size, gravity takes over and 
ensures ever further growth as objects 
attract each other and coalesce. This is 
how planets, such as our own Earth, 
come into being.

This general picture of planet for-
mation has been around for a number 
of years. But the devil is in the details, 
and there is as yet no physical model 
that can explain planet formation from 
beginning to end. In their search for 

TEXT THOMAS BÜHRKE
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The Spitzer Space Telescope, one of NASA’s 
Great Observatories, was launched in 
2003 and has been trailing the Earth in 
its orbit around the Sun ever since. 
Spitzer is an infrared telescope, sensitive 
for radiation that is typically associated 
with warm objects. Just as Spitzer ran 
out of the coolant it needs for proper 
operation, in May 2009, its European 
successor Herschel was launched. With 
a mirror measuring 3.5 meters in diam-
eter, Herschel is the largest space tele-
scope yet, and just like Spitzer, it special-
izes in collecting and analyzing the 
infrared radiation emitted by objects 
such as planets and nebulae.

The Max Planck Institute for As-
tronomy played a significant role in 
the construction of one of the three 
Herschel instruments, the far-infrared 
camera PACS – building on a long his-
tory of expertise in infrared astronomy, 
which also features key contributions 

to Herschel’s predecessor, the ISO satel-
lite. Incidentally, this expertise also 
gained the Heidelberg group generous 
access to Spitzer observational data, 
which is quite unusual for a European 
research group and a strictly American 
project. “We were involved in a key 
program for the observation of proto-
planetary disks, for which we carried 
out practically the entire analysis of the 
spectroscopic data,” says Henning.

WITH INFRARED RADIATION 
INTO THE HEART OF DARKNESS

When Herschel began its operations, 
Henning and his colleagues found an 
ideal opportunity to build on their ear-
lier Spitzer observations in the frame-
work of the Herschel program “Early 
phases of star formation.” The astron-
omers set their sights on a cloud of gas 
and dust with the name G011.11-0.12, 

answers, astronomers have turned to 
ever more refined observations. “The 
Spitzer and Herschel space telescopes 
have supplied us with a wealth of ex-
cellent new data. It will take years to 
evaluate and analyze what we have ob-
served – but when we are done, we 
should have a much clearer picture of 
what happens,” says Thomas Henning, 
a Director at the Max Planck Institute 
for Astronomy in Heidelberg and head 
of the institute’s Planet and Star Forma-
tion department.

PHYSICS & ASTRONOMY_Protoplanetary Disks

A portrait of two generations: Older stars in the central region of the object RCW 34, 
at a distance of 8,000 light-years from Earth, and younger stars (white-edged box near the top). 
False-color image based on infrared data taken with the Spitzer Space Telescope.
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or G011 for short. Previous observa-
tions had shown that G011 contains a 
number of newly born stars, making it 
an ideal target for studying the early 
phases of star formation.

An ideal target, that is, for observa-
tions in the infrared: In visible light, 
clouds like this are completely opaque, 
showing up as solid black against a star-
ry background. Infrared radiation, on 
the other hand, can penetrate gas and 
dust. What you see of such a cloud de-
pends heavily on the wavelength.

Following a fundamental law of 
physics, all bodies emit thermal radia-
tion, and at temperatures between abso-
lute zero (0 Kelvin, which corresponds 
to minus 273 degrees Celsius) and 
about room temperature, most of this 
radiation is emitted at infrared wave-
lengths. Henning and his colleagues 
made use of this principle when observ-

ing G011. Spitzer had already provided 
some images at relatively short wave-
lengths: at 8 micrometers, the cloud 
still appears dark, but in observing at 
successively longer wavelengths, the as-
tronomers could peer ever more deep-
ly into the cloud. The unique images 
obtained with Herschel at wavelengths 
between 70 and 350 micrometers re-
vealed, hidden deep in the interior, 24 
regions of increased density, so-called 
pre- or protostellar cores.

The temperatures of these cores, as 
derived from the infrared data, varied 
between 16 and 26 Kelvin, only slight-
ly warmer than their environment, at 
12 Kelvin. The masses of these cores 
ranged from 1 to 240 solar masses. Ev-
idently, within the next million or so 
years, the cloud will transform into a 
star cluster, teeming with stars of var-
ious masses. “We can study in great de-

tail the physical conditions at the very 
beginning of gravitational collapse,” 
says Thomas Henning.

20 YOUNG STARS 
IN A HOT GAS BUBBLE 

Another interesting finding is that star 
formation proceeds in a very economi-
cal manner. Only around 10 percent of 
the available gas mass is turned into 
stars, leaving plenty of raw material for 
the formation of subsequent genera-
tions of stars. 

While, in G011, a few regions have 
already taken the first steps toward 
collapsing under their own gravity, the 
question remains whether such a col-
lapse will happen spontaneously or re-
quires some external trigger.

As to the possible nature of such an 
external trigger, consider the star forma-

Heavenly glory: The Carina Nebula, at a distance of some 7,500 light-years from Earth, is one of the most beautiful star formation regions in 
the Milky Way. It contains at least a dozen young stars, each of which is 50 to 100 times as massive as the Sun. Thomas Henning, Director at the 
Max Planck Institute for Astronomy in Heidelberg, is investigating the early phases of star birth – although not with this telescope, which he 
uses to share the fascination of astronomy with the public and, in particular, with students.
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tion region RCW 34, at a distance of 
some 8,000 light-years from Earth: a 
large, hot gas bubble containing some 
20 young stars. In fact, the stars are like-
ly responsible for the existence of the 
bubble, blowing away the surrounding 
gas with their intense radiation and a 
steady stream of particles known as 
“stellar wind”. Near the top of the bub-
ble is a cloud of gas and dust in which 
additional stars are being born.

Using spectroscopy, the astronomers 
were able to determine the age of the 
stars and stars-to-be in RCW 34. Sur-
prisingly, there is a systematic trend, 
with objects inside the bubble being a 
few million years older than those at 
the edge. The researchers hypothesize 
that stars of the first generation in this 
nebula pushed matter outward, trigger-
ing the formation of a second genera-
tion of stars near the edge of the cloud.

PROTOSTELLAR DONUTS 

Are such external influences – candi-
dates include not only young stars, but 
also expanding clouds of matter result-
ing from so-called supernova explo-
sions, in which more massive stars end 
their lives – necessary in order for new 
stars to form? Thomas Henning is con-
vinced that external triggers play a sup-
porting role at best: “Turbulence in the 
clouds is perfectly sufficient to cause 
affected regions to contract and achieve 
critical density.” But how does this tur-
bulence come about?

Stars and nebula in our cosmic 
neighborhood orbit the center of our 
home galaxy, the Milky Way, with ob-
jects closer to the center moving faster 
than their more distant cousins. Since 
interstellar gas clouds can span up to 
several light-years, different regions 
within those clouds will move at differ-
ent speeds, leading to turbulent flows 
of gas and dust.

In fewer than one million years, the 
protostellar cores of G011 will have con-
densed sufficiently for protostellar disks 
to form around nascent stars. These disks 
are the birthplaces of planets. Many oth-
er young stars in the galaxy have already 
reached this stage, and have been re-
warding targets for observation.

In many cases, the existence of 
these disks can be deduced only indi-
rectly from characteristic infrared radi-
ation emitted by their constituent dust 

particles. Since the disks are heated by 
the central object, the temperature of 
the disk’s inner regions is significantly 
higher than at the outer rim. By the 
fundamental laws of thermal radiation, 
this means that infrared radiation from 
the interior region will be emitted 
mostly at shorter wavelengths than is 
the case for the outer zones. In cases 
where emission at shorter infrared 
wavelengths was missing, astronomers 
concluded that the disks in question 
must feature a large central hole.

Direct evidence for this model was, 
however, lacking – at least until last 
year, when an international research 
group headed by Christian Thalmann 
and Johan Olofsson from the Max 
Planck Institute for Astronomy finally 
succeeded in producing a direct image 
of such a disk. Thalmann and his col-
leagues utilized a special camera on the 
Japanese Subaru telescope in Hawaii to 
observe the young star LkCa 15. The 
image showed a disk with a large cen-
tral gap. In fact, the gap is so large that 
it could quite comfortably accommo-
date the orbits of all the planets in our 
own solar system.

A second set of observations with 
Subaru, again involving the Heidelberg 
astronomers, led to the discovery of a 
smaller type of disk. The disk around 
the star AB Aurigae, at a distance of 470 
light-years from Earth, is about the size 
of our solar system. It consists of nest-
ed rings that are arranged somewhat 
asymmetrically around the star.

Another discovery, again by Max 
Planck researcher Olofsson and col-
leagues, involves the young star T 
Chamaeleontis (T Cha), at a distance 
of 330 light-years from Earth. Using 
the Very Large Telescope of the Europe-
an Southern Observatory (ESO) in 
Chile, the astronomers found that a 
portion of the disk material has formed 
a thin dust ring at a distance of just 20 
million kilometers from the star – 

PHYSICS & ASTRONOMY_Protoplanetary Disks

Stages of stellar evolution: First, a nearly spherical cloud collapses. Since it rotates, 
centrifugal forces will pull it apart, resulting in a disk. In the center, matter collapses 
further to form a star, while the disk becomes the birthplace of planets.

 » Since interstellar gas clouds can span up to several light-years, different regions within 

those clouds will move at different speeds, leading to turbulent flows of gas and dust.
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about one-third the orbital radius of 
Mercury, the planet closest to our Sun. 
Behind this ring extends a wide, dust-
free region, up to about 1.1 billion ki-
lometers from the star. That is where 
the outer part of the disk begins.

CLOSE TO THE 
LIMITS OF OBSERVATION

Even before these direct sightings of 
donut-shaped disks, astronomers had 
discussed the possible causes for the 
formation of such gaps. One possibili-
ty involves the central star’s radiation 
causing the dust particles to evaporate: 
Alternatively, a nearby (and as yet un-
discovered) star could have swept up 
the dust. The most likely option, how-
ever, is that a planet has formed 
around the star, sweeping up gas and 
dust and, in the end, incorporating 
whatever material it has attracted. 

“That, of course, is the most interest-
ing possibility,” says Thomas Henning.

Early this year, an international 
team actually found evidence for this 
latter scenario. Near the outer edge of 
the large gap in the disk around T 
Chamaeleontis, they found what could 
be an orbiting body. It is located about 
a billion kilometers away from its cen-
tral star, a distance comparable to that 
between Jupiter and the Sun. But these 
observations are at the limits of what is 
technically feasible for the astronomers. 
They were thus unable to determine be-
yond all doubt exactly what this object 
is. It may be a newly formed planet.

That planets grow in protoplane-
tary disks is, by now, an undisputed 
fact. In the case of some older stars, sci-
entists have managed to observe a few 
exoplanets directly. In a few cases, it 
was even possible to detect substances 
such as water, sodium, methane and 

carbon dioxide in their atmospheres. 
But they have not yet succeeded in pin-
ning down the evolutionary link – a 
young planet inside the disk that 
served as its birthplace.

Until recently, the astronomers had 
observed only the dust component of 
protoplanetary disks. But this accounts 
for only about a hundredth of the to-
tal mass. Most of the disk mass is in 
the form of gas, which is very difficult 
to observe, since the radiation emitted 
by the atoms and molecules is so ex-
traordinarily weak.

Yet the gas plays a major role in the 
development of the overall disk and in 
the formation of planets. For instance, it 
exerts friction on the tiny dust particles, 
slowing them down at different rates de-
pending on particle size. The resulting 
different speeds of the particles increase 
the likelihood of collisions, thus accel-
erating the growth of the particles.P
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Insights: Using the Japanese Subaru telescope in Hawaii, Heidelberg-based Max Planck astronomers and their colleagues have 
managed to capture astounding images of protoplanetary disks, such as the ring-shaped disk around LkCa 15 (above) and the smaller disk 
around the star AB Aurigae with its much more complicated structure.
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Furthermore, gas is the key ingredient 
of giant planets, such as Jupiter and Sat-
urn, which gather significant amounts 
of gas when forming their enormous 
atmospheres. For these reasons, as-
tronomers are very interested in learn-
ing the typical lifetimes of such gas-
eous disks. The result would impose a 
strong constraint on the timescale of 
planet formation.

The astronomers in Heidelberg dug 
deep into their bag of observational 
tricks to address this question. In sever-
al star clusters with members aged be-
tween about 1 million and 20 million 
years, they determined the dust and gas 
quantities in the disks. What they 
found was surprising: the amounts of 
gas and dust decreased almost exactly 
in parallel, and rather quickly at that: 
disk matter largely disappeared with-

in, at most, 10 million years. “That puts 
very strict limits on the timescale of 
planet formation,” explains Henning. 
And, as all these statements should ap-
ply equally to the formation of our own 
solar system, it imposes strict limits on 
the timescale of our own planetary or-
igins, as well.

150 TYPES OF MOLECULES IN 
INTERSTELLAR CLOUDS
 
Last but not least, there is an aspect of 
the analysis of the gaseous compo-
nents of disks that has a direct bearing 
on questions about the origins of life 
on Earth and elsewhere. In large inter-
stellar clouds, astronomers have thus 
far found around 150 types of mole-
cules, including complex organic sub-
stances. Not so in the protoplanetary 
disks, where, so far, no such chemical 
compounds have been observed. This 
leaves highly interesting questions un-
answered: Can the complex precursor 
molecules of life survive the early phas-
es of planet formation? Are they pres-
ent in the circumstellar disks, and can 
they possibly make it to the surfaces of 
the young planets unharmed?

PHYSICS & ASTRONOMY_Protoplanetary Disks

GLOSSARY

Galaxy
The collection of billions and billions of stars 
to which our own planetary system belongs. 
The Milky Way Galaxy (from the Greek word 
gala for milk) consists of 150 to 200 billion 
suns, as well as interstellar gas and dust 
clouds. It features several spiral arms and, if 
viewed from the top, would look like a disk 
with a diameter of about 100,000 light-
years. Viewed from the side, the disk is only 
about 1,000 light-years thick. At the heart of 
the Milky Way sits a gigantic black hole. The 
central bulge is surrounded by a spherical re-
gion (the so-called halo) that contains 150 
globular clusters.

Very Large Telescope (VLT)
An array of four telescopes, each with a main 
mirror measuring 8 meters in diameter, com-
plemented by several auxiliary telescopes. 
The VLT is designed for observations in visi-
ble light up to the mid-infrared. Light collect-
ed by these telescopes can be combined, in 
effect creating a single virtual telescope with 
ultra-high resolution – the Very Large Tele-
scope Interferometer (VLTI). The observatory is 
situated atop the 2,635-meter-high Cerro Pa-
ranal in the Chilean Andes, and is operated 
by the European Southern Observatory (ESO).

Protostellar cores
Stars form inside interstellar clouds of 
gas and dust that collapse under their 
own gravity. Ultimately, a concentration 
of mass known as a protostellar core de-
velops, which attracts additional matter 
and contracts ever further, transforming 
gravitational energy into heat. The result 
is a protostar that emits infrared radia-
tion. Around such a protostar, matter 
will typically contract to form what is 
known as a protoplanetary disk: the 
birthplace of future planets.

James Webb Space Telescope
The James Webb Space Telescope (JWST) is 
the intended successor to the Hubble 
Space Telescope. With its 6.5-meter-mir-
ror, it is set to peer much deeper into 
space than its predecessor, receiving in-
frared light from planetary systems-in-
the-making, as well as the most distant 
galaxies. However, due to financial rea-
sons, the project was recently put on 
hold by the American space agency, 
NASA. It is questionable whether the 
JWST can start as planned in 2018.

At the Max Planck Institute in Heidelberg, 
astronomers and engineers are also involved 
in developing and constructing new instru-
ments, including adaptive optics systems 
that can mitigate the effects of atmospheric 
turbulence, resulting in ground-based images 
of unparalleled sharpness. Adaptive optics 
plays a key role in the search for extrasolar 
planets and disks.

Detecting the more complex building 
blocks of life lies beyond the capabilities 
of today’s telescopes. However, using 
some sensitive radio telescopes, as well 
as Spitzer and Herschel, the researchers 
at the Max Planck Institute for Astrono-
my have at least been able to take some 
baby steps toward that goal: they man-
aged to observe simple molecules such 
as carbon monoxide and water in pro-
toplanetary disks. Now they are putting 
their hope in the next generation of tele-
scopes, notably the Atacama Large Mil-
limeter Array (ALMA). ALMA is a com-
pound telescope consisting of nearly 70 
separate radio telescopes that can be 
moved into different positions. ALMA is 
currently under construction in Chile 
and will gradually be put into operation 
in the coming years.

Hubble’s successor, the James Webb 
Space Telescope, promises another 
shift in cosmic perspective. The Hei-
delberg-based Max Planck researchers 
are involved in this project, too, de-
veloping key components of the MIRI 
instrument, which will work in the 
medium infrared range – and is ex-
pected to be good for more than one 
observational surprise.                   
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Nearly a quarter of all known illnesses are extremely rare and affect just a few thousand 

patients worldwide. Stefan Mundlos, a research group leader at the Max Planck Institute 

for Molecular Genetics, and his team specialize in the study of rare bone diseases. 

They are looking for the genes that trigger these disorders.

Genes
That Come Close 
to the Bone

BIOLOGY & MEDICINE_Molecular Genetics

Mouse with gene mutation (left) and healthy mouse. 
Bone is shown in red, cartilage in blue. The mutated 
animal has significantly shortened front and back legs 
and is much smaller than the healthy one.
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 T  
he much vaunted “decod-
ing” of the human genome 
is something Stefan Mund-
los dismisses as a rumor. “Se-
quenced – yes,” he says. “But 

decoded? We are nowhere near under-
standing the jumble of text.” The 
“jumble of text” he refers to is the se-
quence of three billion chemical build-
ing blocks in DNA, the hereditary mol-
ecule and human genetic substance. In 
it are hidden approximately 30,000 
genes that contain the instruction 
manual for our body’s proteins and 
that control every second of its growth 
and metabolic processes, usually via 
biochemical signaling pathways.

The doctor from the Max Planck 
Institute for Molecular Genetics and 
Head of the Institute for Medical Ge-
netics and Human Genetics at the 
Charité Universitätsmedizin hospital 
in Berlin goes on to speak about the 
“enormous opportunity” finally being 
used by genetic researchers to under-
stand what actually goes on in our ge-
nome. This could enable us to detect 
the existence of diseases that, unlike 
cancer and diabetes, are actually deter-
mined by just a single genetic defect.

RARE INDIVIDUALLY 
BUT COMMON AS A GROUP

Stefan Mundlos and his colleagues 
from the “Development and Disease” 
research group focus their scientific 
ambition on diseases that are com-
pletely unknown to the majority of 
people. They are extremely rare and 
yet, together, they affect an estimated 
four to six million people in Germany 
alone, often from birth.

According to the European Union 
definition, a disease is rare if it affects 
fewer than one in 2,000 people. The 
World Health Organization (WHO) as-
sumes that, of the 30,000 known dis-
eases, between 6,000 and 8,000 fall into 
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this category. According to research car-
ried out by the Network for Rare Dis-
eases, five new ones are described every 
week in the specialist medical literature.

Rare diseases take very different 
forms, but are usually caused by muta-
tions in certain genes and can thus be 
passed on from one generation to the 
next. They have names like brachydac-
tyly type A, cutis laxa type II, and cra-
niosynostosis, Philadelphia type. Many 
of these diseases are chronic and can 
involve severe impairments that pa-
tients survive for only a few years.

Other rare diseases have little im-
pact on life expectancy, but cause ob-
vious physical deformities. Persons af-

fected by these conditions can expect 
little help from the pharmaceutical in-
dustry – the patient groups and corre-
sponding market are simply too small. 
What is worse, however, is that the par-
ents of affected children often consult 
numerous doctors in the hope of ob-
taining a diagnosis, and generally re-
ceive little more than a puzzled shrug 
of the shoulders in response.

HELP FOR DESPERATE PARENTS  

“Knowing the cause provides a degree 
of relief for the parents,” says Stefan 
Mundlos. The doctor and his col-
leagues confirm this experience on an 

almost daily basis at the clinic of the 
Institute for Medical Genetics and Hu-
man Genetics in Berlin’s Charité hos-
pital. They are also confronted with 
the gnawing question as to whether 
another child – or grandchildren – 
could also be affected and, if so, with 
what degree of likelihood.

“A correct diagnosis is crucial,” ex-
plains the pediatrician. “Without a di-
agnosis there can be no prognosis or 
therapy development.” The problem, 
however, is that, due to the recent na-
ture of the research, diagnosis is not 
possible for many rare diseases because 
the corresponding genetic tests have 
not yet been developed.

 

When children become ill due to a rare genetic defect – either 
shortly after birth or in the early years of life – it is difficult 
for their doctors to associate the often diffuse symptoms 
with a defined disease. No doctor can note the clinical 
symptoms of the thousands of diseases that affect ten or a 
hundred people throughout the world at a given time. 
Moreover, the symptoms associated with many rare diseas-
es overlap and this also renders them difficult to diagnose.

Peter Robinson, a doctor and bioinformatician from Ste-
fan Mundlos’s research group, aims to resolve this problem 
by adopting a systematic approach. He feeds the ever-ex-
panding information about rare diseases into a computer 
program. The program links different symptoms and then 
assigns them to similar cases that have been encountered 

by other doctors in clinical practice. It can generate cross-
references to all possible main and secondary symptoms. 
The program also stores the data about the underlying ge-
netic mutations and molecular mechanisms.

“If such a system is available to researchers and doctors 
throughout the world and they can also enter data about 
their patients into it, a lot of time and effort can be saved 
in the diagnosis of rare diseases,” says Stefan Mundlos. The 
program’s “intelligence” increases with the volume of data 
and this, in turn, will enable doctors to make more precise 
diagnoses. This establishes a solid foundation for the diag-
nosis of rare diseases – one of the biggest problems facing 
doctors to date – that reflects the digital possibilities of the 
21st century.

DIAGNOSIS BY COMPUTER NETWORK  

1  Shortness of fingers through duplication of a regulatory region in the DNA: the intermediate phalanges of the index 
and little finger are missing or too short. 

2  Mouse embryo with the same duplicated regulatory region in its DNA. The region controls genes in the emerging legs 
and fingers (blue). The duplication alters the activity of the BMP2 gene and gives rise to brachydactyly as a result. 
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Ideally, Mundlos’s scientific projects 
feed directly into everyday clinical prac-
tice – when his team has managed to 
nail down the cause of a previously un-
explained rare condition and it can then 
be demonstrated using a new genetic 
test. Every day, the doctors encounter 
rare diseases that share some features 
and symptoms but differ in others.

Blood samples and files from pa-
tients all over the world arrive at the 
institute every day. The scientists have 
now assembled a collection of diseases 
that they are systematically recording 
in a database. This enables them to 
identify certain “phenotypes,” as the 
geneticists call them, from all of the de-
scribed disease patterns.

DISEASES REVEAL THE FUNCTION 
OF GENES

To what extent can specific defects, as 
arise for instance in diseases of the skel-
eton, be predicted on the basis of ge-
netic information? And, above all, how 
is the information from a single mutat-
ed gene used to provide a specific clin-
ical picture?

“These questions can be extremely 
well researched in the case of rare ge-
netic diseases,” says Stefan Mundlos. 
“This means we can really understand 
how the text of a gene determines a 
function and how the function, in 
turn, determines a disease.” In other 
words: a gene can literally be decoded. 
“The task for the future is to seek an-
swers for all possible rare diseases using 
functional genomics.”

This process is driven by the tech-
nical progress achieved in molecular 
medicine over the past two decades – 
particularly in the area of DNA se-
quencing and another method known 
as array CGH analysis. This “gene chip 
diagnosis” enables the discovery of 
very small chromosome mutations 
that cannot be detected using conven-
tional chromosome analysis.

Defined DNA fragments (arrays), 
which cover the entire human genome 
as evenly as possible, are placed on a 
special device. The matching sections 
of the DNA to be tested bind to these 
fragments. The analysis requires both 

the patient DNA in which the genetic 
origin of the disease is being sought, 
and reference DNA. Both DNA samples 
bind to the array fragments, and are 
marked with different fluorescent dyes.

The fluorescent signals are then 
identified with the aid of a scanner. 
Depending on how strong a given flu-
orescent signal is, it is possible to es-
tablish whether both DNA samples 
have bound equally or whether one 
has bound more and the other less. 

This enables the scientists to detect 
various minute DNA mutations. The 
individual signals are then assigned to 
certain gene regions using a comput-
er program.

New technological developments 
also enable the fast and relatively 
cheap sequence analysis of complete 
genomes. The sequencing of an entire 
human genome used to take years; 
now a computer can, in just a few days, 
perform this task so accurately that >

The human skeleton consists of more than 200 bones. Developmental defects are often visible 
as deformities. Stefan Mundlos looks for the genes behind such diseases of the skeleton, and 
analyzes their functions. This knowledge enables the development of new treatment options. 
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A mutation of the HOXD13 genes causes 
a complicated form of brachydactyly 
in which the fingers are fused together. 
The gene mutation causes a similar 
deformation in mice (right).

“high throughput sequencing” will 
soon become the standard method 
used in routine human genetic diag-
nostics. The quality, speed and now 
lower costs of these new technologies 
have long since revolutionized re-
search into biological issues.

Equipped in this way, from the 
thousands of rare diseases, the Max 
Planck Researchers selected diseases of 
the skeleton as their research focus. 
There are 400 such diseases alone, 
along with a few hundred deformities 
of the extremities. Of these deformities 
of the hands and feet, at most a third 
have been characterized, ensuring that 
the researchers will have enough work 
to keep them busy for decades.

Stefan Mundlos’s team has been in-
vestigating the many forms of brachy-
dactyly – literally “shortness of fingers 
and toes” – at the molecular level for 
more than ten years. This disease in-
volves varying degrees of shortening of 
the fingers and, sometimes, metacar-
pals. Different forms of the disease 
with very similar effects arise in affect-
ed families. The average frequency of 
brachydactyly in the population is 
1:200,000. The shortness in the digits 
is often symmetrical, and sometimes 
entire finger joints are missing. The 
likelihood of passing this disorder from 
parent to child is 50 percent.

In the embryo, the arms and hands 
arise from the extremity buds – a small 
mass consisting of two layers of tissue 
with stem cells that can develop into 
different types of cells. While these 
cells multiply and generate the form of 

the extremity, the individual elements 
of the skeleton also differentiate – into 
the upper arm, lower arm and hand, 
and, finally, the fingers.

The skeleton parts are initially es-
tablished as a basic cartilaginous frame 
in which the joints gradually form. 
However, the segmentation of the car-
tilaginous mass into the individual fin-
ger bones doesn’t function correctly in 
children with brachydactyly. “Differ-
ent signaling pathways join forces to 
regulate the normal process,” says Ste-
fan Mundlos. And various genes with 
the corresponding proteins play a role 
in these signaling pathways.

SIGNALING PATHWAYS FOR 
BONE FORMATION

By carrying out tests on different 
forms of brachydactyly, the research-
ers discovered different mutations in 
these genes that give rise to malfunc-
tioning proteins. The signaling path-
way named after the bone morphoge-
netic proteins (BMPs) appears to play 
a particularly prominent role here. 
The signals from the BMPs cause the 
formation of cartilage structure. They 
also control segmentation with joint 
formation.

“This entire process requires ex-
tremely fine tuning,” says Max Planck 
scientist Mundlos. This involves vari-
ous receptor molecules to which the 
BMPs bind and, in this way, transmit 
their effect, along with different inhib-
itors that block their activity. The mu-
tations the researchers discovered in 

these molecules also cause the same 
clinical manifestations in mice that 
they observed in humans.

In addition, there are molecules, 
such as ROR2, that interact with the 
BMP signaling pathways. A mutation 
in the ROR2 gene generates an “im-
pressive phenotype” as Mundlos says. 
It looks like a truncated hand, as the 
top bones in the fingers are missing. 
ROR2 and the growth factor Wnt reg-
ulate the activity of a small mass of 
cells right at the top of the fingers that 
produces the cells for the development 
of the fingers. In the absence of an in-
tact ROR2 gene, this small cell mass is 
not formed.

One thing is certain from the scien-
tists’ discoveries: the genetic root of 
brachydactyly is heterogeneous. This 
means that different mutations can 
cause the same physical changes. Up to 
now, it appeared that traditional muta-
tions in the genes that code for pro-
teins were solely responsible for the 
impaired pattern formations in the fin-
gers. However, the mutation of a par-
ticular regulatory DNA sequence can 
also trigger brachydactyly.

This duplication is located in a se-
quence of the genome that is highly 
conserved from an evolutionary point 
of view and, moreover, is almost iden-
tical in different species – including 
chickens and mice. Further, it is located 
in a section of the DNA that doesn’t 
code the instruction manual for a pro-
tein. This area, which was largely un-
known up to now, contains regulators 
that must switch genes and proteins on P
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and off at exactly the right time during 
the development of the embryo for 
complex structures such as the hands 
or the skull to form. “This is a veritable 
treasure trove for future research,” pre-
dicts Stefan Mundlos.

DIAGNOSIS: 
FAULTY GENE REGULATION  

Within the duplication, there is an en-
hancer element that regulates the ac-
tivation of a BMP gene. “Consequent-
ly, we have proven for the very first 
time that changes in the non-coded 
DNA areas can also cause diseases,” 
says Mundlos. “The duplication of the 
regulatory element that influences the 
detailed control of genes during em-

bryonic development disturbs the bal-
ance in the BMP signaling pathway 
considerably during the initial devel-
opment of the fingers.”

Once discovered, the researchers 
are now also finding the new type of 
mutation in other rare diseases, such 
as craniosyntosis, Philadelphia type, 
which also involves the duplication of 
this kind of enhancer element. With 
this disease, individual fingers and a 
child’s cranial sutures, in particular, 
fuse far too soon after birth and cause 
corresponding deformities. Mutations 
in the Hox genes, in contrast, cause 
phenotypes with, for example, more 
than five fingers. The Berlin-based re-
searchers already discovered this many 
years ago.

Now they also understand, in molecu-
lar terms, how the genetic misinforma-
tion causes the additional fingers to 
grow. At the start of its development, 
the hand consists of a uniform plate. 
Out of this grow the individual ele-
ments – the fingers, which must be 
separated from each other. The cells in 
the spaces between the fingers receive 
a signal to not chondrify – that is, de-
velop cartilage.

This “anti-cartilage signal,” as Ste-
fan Mundlos calls it, is transmitted by 
one of the Hox genes. It, in turn, con-
trols the activity of an enzyme that 
produces retinoic acid. Retinoic acid is 
a substance that is found at all possible 
stages of embryonic development. 
Mice with Hox mutations produce less 
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Phalanges (p1–p3) in a healthy (A) and mutant (B) 
mouse. The mutant mouse lacks the intermediate 
phalanges (p2). The bones in the skeleton 
preparation are shown in red and the cartilage in 
blue. A microcomputer tomography shows the 
longitudinal section of the bones of a healthy (C) 
and mutated (D) mouse.

In the course of their work on brachydactyly, the researchers 
from the Max Planck Institute for Genetics in Berlin produced 
proteins using methods from genetic engineering that trig-
ger the production of cartilaginous mass. The artificial pro-

PROTEINS FOR CARTILAGE  

teins for cartilage are modified by mutations as compared 
with the natural bone morphogenetic proteins (BMP). Cell 
culture tests showed that two of the modified proteins (light 
gray, dark gray, mutation: yellow) sometimes trigger the for-
mation of cartilage far more intensively than the natural pro-
teins. One of the two proteins binds more strongly to certain 
areas (orange, red, green) than other proteins and is not ad-
equately blocked by the body’s own inhibitor (pink) to hinder 
the effect of the BMPs. In both cases, however, the BMP sig-
naling pathway is excessively active. “This could also be used 
for treatment,” says Stefan Mundlos. For example, cartilage 
is needed for the production of bone tissue in patients with 
complicated bone fractures. The new BMPs are currently be-
ing tested in animal experiments. 

A B C D
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retinoic acid and thus form, in the in-
termediate spaces, cartilage that devel-
ops into additional finger digits.

If the mutated mice are given reti-
noic acid during embryonic develop-
ment, the polydactyly disappears again. 
“However, retinoic acid is not a suitable 
drug for humans,” stresses Mundlos. It 
would cause serious problems for other 
aspects of embryonic development. 
Moreover, in mice with certain Hox 
mutations, the long tubular bones are 
transformed into rounded ones. The 
Berlin team proved the existence of 
such homeotic transformations in the 
extremities of vertebrates for the first 
time. This shows that Hox genes influ-
ence the shape of bones.

Wrinkly skin and the loss of bone substance are typical fea-

tures of aging. People with the rare genetic disease cutis laxa 

display such symptoms from childhood, however, and also 

suffer from intellectual disabilities. Five different forms of 

this disease are known. Together with an international re-

search group, Stefan Mundlos’s team has now discovered the 

genetic defects at the root of cutis laxa. It appears that the 

gene PYCR1 is mutated. The protein product of this gene is 

involved in the metabolism of the amino acid prolin in the 

cell’s powerhouses, the mitochondria.

Due to the mutation, the patients’ cells are more sensi-

tive to free radicals. These are harmful oxygen molecules 

that are produced by certain metabolic processes. Free 

radicals have long been suspected of triggering aging pro-

cesses through programmed cell death (apoptosis). When 

the mitochondria are stimulated by the radicals, their 

membranes open and the fate of the entire cell is sealed. 

PYCR1 probably protects people against the consequenc-

es of stress from free radicals.

ANTI-POWER-PLANT RADICALS 

The mitochondria are the powerhouses of the cell. They have an elongated shape and invaginations of the inner membrane. 
The differences between healthy mitochondria (a,c) and those of cutis laxa patients (b) are visible under the electron microscope. 
The mitochondria of cutis laxa patients are sensitive to free radicals (d): treatment with the radical builder H2O2 destroys their 
network of thread-like proteins (red, nucleus blue).  

The principle of chip-based chromosome analysis: Dye-stained genetic samples of patient 
and control DNA are mixed (A) and applied to a gene chip. Patient and control DNA bind 
differently to short DNA segments and stain them accordingly (B). The color of the individual 
dots on the chip indicates changes in the chromosomes. The color of a dot here has shifted 
in the direction of red (circle), which means that the green sample binds more weakly 
and does not have the corresponding chromosome section.

CONTROL

a b c d

CONTROL + H2O2 PATIENT + H2O2PATIENT
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Although it was already known that 
the Hox genes play a key role in the 
development of the extremity bud, the 
new tests have revealed that they also 
control delicate differentiation pro-
cesses in subsequent phases of embry-
onic development – for example, the 
formation of connective tissue, carti-
lage and bones – around the eleventh 
or twelfth day of gestation in mice and 
the sixth to eighth week of pregnancy 
in humans. 

GENE ANALYSIS REVEALS 
NEW DISEASE  

The Berlin researchers seldom apply 
their expertise in functional genomics 
to diseases outside of the skeleton. 
Some time ago, however, a patient 
with Mabry syndrome – a disease char-
acterized by delayed intellectual devel-
opment and raised blood levels of the 
enzyme alkaline phosphatase (ALP) – 
came to them for a consultation. High 
ALP values are usually indicative of 
bone diseases, but the patient in ques-
tion did not have any such disorders 
and nobody could understand the or-
igin of his high ALP value.

“We discovered a new gene defect 
in him and consequently defined a 
new disease,” says Stefan Mundlos. 
From a molecular perspective, the en-
zyme hangs on the outside of liver and 
bone cells from a kind of anchor. Ac-
cording to the findings of the Berlin-
based scientists, a mutation renders 

the anchor unusable. As a result, the 
enzyme can no longer adhere to the 
cells and large volumes of it swim 
around in the blood.

Exactly how the absence of the an-
chor ultimately causes the delay in brain 
development is still unknown. Howev-
er, if a child with raised ALP levels and 
no indication of a bone disease presents 
somewhere in the world, now it will 
soon be able to undergo a genetic test 
for Mabry syndrome. This is how basic 
research is immediately incorporated 
into everyday clinical practice at the 
Charité’s Institute for Clinical Genetics.

At present, however, for most rare 
diseases, there is no treatment available 
that targets their molecular causes. 
“The research on these causes is a cru-
cial prerequisite for the development of 
a treatment,” says Stefan Mundlos, and 
refers to Marfan syndrome – a disease 
from which the famous US President 
Abraham Lincoln suffered and that in-
volves life-threatening complications 
of the aorta – as a positive example of 
such a disease.

Now, some 20 years after the dis-
covery of the genetic defect that 
causes this disorder, a drug that is used 
in the treatment of high blood pres-
sure and that addresses the cause of 
this condition is being tested. “It ap-
pears to work,” says the Max Planck 
researcher, and reports that one of his 
colleagues is now developing a specif-
ic therapeutic concept for the treat-
ment of Marfan syndrome.                  

Through the Max Planck Foundation, a patron provided 250,000 euros in funding for a 

research project led by Stefan Mundlos on rare diseases in children. The non-profit Max 

Planck foundation was established in June 2006. It is funded by private patrons through 

a German national initiative. The Max Planck Foundation provides funding that enables 

the rapid and flexible support of cutting-edge research. The funding is used to provide 

support for special research projects, foster outstanding young scientists and recruit 

top scientists, thus guaranteeing the competitiveness of the Max Planck Society at the 

international level.

Further information: www.maxplanckfoerderstiftung.org

MAX PLANCK FOUNDATION  

GLOSSARY

Enhancer element  
An enhancer is a base sequence in the 
DNA that plays an important role in 
transcription from DNA to RNA. It 
strengthens the transcription activity of 
a gene by influencing the accumulation 
of RNA polymerase (enzyme complex) at 
a particular start sequence, the promot-
er. The enhancer and promoter sequence 
may be located several bases apart. 
If the enhancer moves closer to the pro-
moter through the removal of sections 
of the DNA, the gene transcription con-
tinues to increase. In the case of tumor 
cells, for example, an oncogene can re-
produce very quickly in this way.

Hox genes
Hox genes are regulatory genes that con-
trol the processes involved in the early 
development of organisms. Their most 
important task consists in segmenting 
the embryo along the body’s longitudinal 
axis. In humans, for example, these 
genes control, among other things, the 
shape and formation of the vertebrae 
and ribs. They also regulate the genera-
tion and degeneration of blood vessels 
during embryonic development, and con-
trol the formation of vessels during path-
ological processes, for example during 
the emergence of tumors.

Marfan syndrome
Marfan syndrome (MFS) or the Marfan 
phenotype is a disease of the connective 
tissue caused by a genetic mutation. 
The mutation arises in the gene for 
fibrillin – one of the most important 
components of the microfibrils, which 
play a key role in the development of 
connective tissue. Marfan patients pres-
ent with a wide variety of symptoms; 
often, their cardiac, vascular and skele-
tal systems, eyes and internal organs 
are affected. Marfan syndrome affects 
an average of one to two people in 
10,000. This connective tissue disorder 
is still incurable.

Duplication
Duplication refers to the doubling of 
a certain section within a chromosome. 
This happens, for example, through 
the unequal exchange of gene sections 
between sister chromatids. The chro-
mosome becomes longer as a result. 
This kind of gene mutation usually can’t 
be repaired by the body’s own repair 
mechanisms, and often causes congeni-
tal defects.

BIOLOGY & MEDICINE_Molecular Genetics
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Images Take 
Shape
Humans need only a two-dimensional photo or film to be 

able to perceive a face or a body in 3-D. Researchers working 

with Thorsten Thormählen at the Max Planck Institute for 

Informatics in Saarbrücken are teaching this skill to comput-

ers, thus creating new ways of working with images and films. 

Applications already exist: a 3-D makeup guide and a program 

that can be used to manipulate human bodies in movies.

TEXT TIM SCHRÖDER

The light stage (left) helps in the development of the face analysis program. The Saarbrücken 
researchers use it to create images in different lighting conditions in order to analyze the 
three-dimensional structure.
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colorful pixels when a sequence of im-
ages is loaded into its system. “We 
want the computer to extract real, 
three-dimensional objects from a two-
dimensional scene,” says Thormählen, 
summing up the mission of his “Im-
age-based 3-D scene analysis” research 
group. For us humans, it’s child’s play. 
Even in a two-dimensional photo, we 
can see whether a house or a car is in 
the foreground. Teaching a computer 
to make intelligent observations is 
much more challenging.

TWO-DIMENSIONAL IMAGES 
DELIVER 3-D INFORMATION  

A large light stage, for example. The re-
searchers are extending an idea that 
Kristina Scherbaum and her mentor 
Volker Blanz implemented a number of 
years ago. They succeeded in recon-
structing a three-dimensional image of 

a face from a conventional photo. Thor-
mählen, Scherbaum and their colleagues 
are now beautifying the virtual, three-
dimensional faces by creating the appro-
priate makeup for them. 

“It works,” says Thormählen. “We 
photographed women at CeBIT and 
had our newly developed software de-
termine the most suitable makeup for 
them. It is demonstrated in a three-di-
mensional visualization of the face.” 
The ideal makeup guide in 3-D? It 
sounds almost trivial. In fact, Thor-
mählen is working at the frontier of 
computer graphics with this software. 
This research is becoming the test case 
for determining whether a computer 
can extract correct 3-D information 
from a two-dimensional image. So what 
is the purpose of the light stage? 

It is a vital tool for photographing 
faces in detail in a variety of lighting 
conditions. If a computer is to be 

 I  
t was looking a lot like Christmas 
in Thorsten Thormählen’s lab in 
recent months. A huge light stage 
hung from the ceiling. Together 
with his colleagues, Thormählen 

had bolted metal strips from an Erec-
tor set to a round skeleton and then fit-
ted it with several dozen LEDs. The 
light stage, used by the researcher to 
photograph faces, measures a good two 
meters in diameter. 

Thorsten Thormählen and his col-
leagues at the Saarbrücken-based Max 
Planck Institute for Informatics are 
working at the boundary between re-
ality and the computer world. They 
transplant images of real, three-dimen-
sional objects into virtual scenes or 
manipulate the bodies of movie stars 
in video clips.

An activity that sounds almost like 
data falsification is actually genuine 
basic research – the Saarbrücken-based 
researchers want nothing less than to 
teach the computer to understand 
scenes. A human intuitively recogniz-
es another human in a video. A com-
puter, however, sees only a cloud of 

Photo session for science: Thorsten Thormählen takes a photo of his colleague Kristina 
Scherbaum for test purposes. Using such images, the researchers can determine a face template 
and create a library of different types.
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taught how to convert two-dimension-
al photos of faces into 3-D model 
heads, it must be trained in advance to 
do so using 3-D face data. To start the 
project, the researchers arranged for 56 
women to sit, one after another, on the 
stage and took photos of them from 
different angles and in different light-
ing conditions. Stripe patterns were 
then projected onto the faces of the 
test subjects, showing the curvature of 
the nose, cheeks and chin. 

MATHEMATICAL FORMULAE FOR 
FACIAL DETAILS  

Scherbaum and Blanz’s proven soft-
ware, which generates 3-D heads, was 
then deployed. This software collected 
information on all 56 faces, generating 
a standard head, a digital face template 
– a data record that the computer can 
use at a later stage to accurately recog-
nize a face as a face. 

If a two-dimensional photo of a 
new face is subsequently imported 
into the system, the portrait is mea-
sured using the existing template and 
is transformed – or morphed, to use 
the technical term – into a 3-D face 
model. The program thus describes 
the new face using the knowledge al-
ready stored in the system – a nose like 
face 25, cheekbones like face 34, a 
chin like face 56. 

The software then performs an optimi-
zation process. It generates a 3-D image 
of the face, translates it back to 2-D, 
compares the data with the photo pro-
totype and enhances the 3-D image 
again in the case of doubt. Until every-
thing finally matches. One difficulty 
with this process is capturing, as math-
ematical descriptions, the countless 
details that humans comprehend at a 
glance. The computer is able to com-
pare a new face with the stored pat-
terns only if it has the necessary for-
mulae to do so.

This work not only helps research-
ers discover the exact three-dimension-
al shape of a face, but it also helps them 
identify the properties of skin. The 
computer can calculate these details ex-

actly for each pixel based on the surface 
reflectance, as the exact position of the 
LEDs on the light stage is known. The 
computer can even determine the po-
sition and depth of individual pores on 
the skin. The result is a very life-like 
“skin model” on the computer. 

THE OBJECTIVE: A LIFE-LIKE 
HUMAN IMAGE

Of course, this is a considerable amount 
of work for a paltry makeup guide. For 
Thormählen, it is certainly more than 
that. He is attempting to come as close 
as possible to a life-like image of a hu-
man and is thus following a trend in 
computer graphics. The ultimate goal 
for the graphic designers is to develop 

A variety of information is stored to 
generate a life-like model of a face (from 
left): diffuse part of the reflected light, 
normal surface direction (color-coded), 
3-D position of the surface (color-coded), 
strength of the directed part of the 
reflected light, strength of the glossiness, 
and strength of the volume scattering.

Makeup advice from the PC: The program first generates a realistic image of a face (left) 
and then suggests a makeup style (center). The face is shown with unflattering makeup 
for comparison purposes (right).

MATERIALS & TECHNOLOGY_3 -D Scene Analysis

 » The ultimate goal for the graphic designers is to develop an artificial head that is 

indistinguishable from the real thing. It would be equally attractive for video games, 

theater movies and Internet applications.
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MATERIALS & TECHNOLOGY_3-D Scene Analysis

an artificial head that is indistinguish-
able from the real thing. It would be 
equally attractive for video games, the-
ater movies and Internet applications. 

It all depends on nuances, especial-
ly the interplay of light and the surface 
of the face. After all, humans are in-

credibly good at differentiating be-
tween genuine and fake faces. The 
wrong reflectance in the iris, and a dig-
ital android becomes repugnantly arti-
ficial. Illumination of the skin is also 
important. A face does not reflect light 
in the same way that a mirror does. 

Certain sections are scattered and re-
flected diffusely. Consideration must 
also be given to the light that pene-
trates into the skin and is reflected by 
the skin’s deeper layers. It gives the face 
its typical warm, “life-like” character. 
This is one reason why too much make-
up can look unnatural. 

Thormählen is trying to make the 
true-to-life artificial head as similar as 
possible to his makeup model. Of 
course, the computer must also be 
loaded with makeup information for 
the high-tech, 3-D makeup wizard. 
Thormählen and Scherbaum photo-
graphed the subjects with and without 
makeup. To do this, they hired a pro-
fessional makeup artist from a Saar-
brücken theater to apply makeup that 
best suited each individual woman.  

THE COMPUTER 
AS MAKEUP ADVISOR

The makeup artist’s extensive knowl-
edge about the makeup that best suit-
ed each face type, i.e. the eye and hair 
color that suits each complexion, now 
has to be converted into data by the 
Saarbrücken computer scientists. This 
will be added to the mountains of data 
available on morphable face models 
and the skin information derived from 
the light stage. The researchers must 
now consolidate this information, not 
intuitively in the way that humans 
can, but in the analytic formula lan-
guage that computers understand. 

Now, if a researcher scans a photo, 
the computer generates a 3-D face 
model, which it compares with the 
known faces in the database. A pale 
complexion? Then somewhat less 
rouge and a little more eye shadow 
would be suitable. At the end, the soft-
ware suggests the makeup that best 
suits the new face. The artificial face 
can be turned and tilted and viewed in 
different lighting conditions – in sun-

Kristina Scherbaum and Thorsten Thormählen 
discuss new ideas. Filou, the dog, makes sure 
that nobody steals a note with the latest 
research approaches and also entertains with 
a variety of tricks.
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shine or in a dimly lit disco. Thanks to 
the high-resolution photos taken on 
the light stage, the faces have a decep-
tively real look. 

 
REAL SKIN MODELS FOR 
COMPUTER GAMES 

Thormählen’s team originally wanted 
to develop a software program that of-
fered women makeup suggestions that 
came close to the theoretical ideal of 
beauty. According to psychologists’ 
findings, such an ideal is characterized 
by sallow skin, fuller lips, thinner eye-
lids, long, dark eyelashes, higher 
cheekbones and a narrow nose. With 
good makeup, it could be possible to 
really sculpt the face to achieve such 
a look. The researchers ultimately felt 
it was more appropriate to aim for an 
individual optimum look and not the 
ideal standard. 

The makeup system developed by 
the computer scientists represents the 
state of the art in computer graphics. 
The last five years have seen the emer-
gence of sophisticated morphable 
models and real skin models. These 
could potentially have a wide range of 
applications, e.g. Internet services in 
which true-to-life, virtual employees 
speak, provide tips or help users oper-
ate equipment. The computer games 
industry is also a growing market. Ac-
cording to data provided by the Ger-
man Trade Association of Interactive 
Entertainment Software (Bundesver-
band Interaktive Unterhaltungssoft-
ware, BIU) and auditing firm Pricewa-
terhouseCoopers, the industry is 
undergoing rapid expansion. In the 
games industry, global sales of comput-
er games topped USD 50 billion in 
2008. The games market has long since 
overtaken the DVD and Blu-ray movie 
business, which realized sales of just 
under USD 35 billion in the same year. 

The more realistic the artificial fig-
ures and the virtual worlds are, the 
more attractive they are, and the more 
money customers are prepared to spend 
on them. Life-like faces play an impor-
tant role in this area, as does the move-
ment of figures. Thormählen scored a 
real coup in this regard last year. Using 

the new MovieReshape software, he 
succeeded in modifying the shape of 
the protagonists in a real video.

VIRTUAL POUNDS 
FOR HOLLYWOOD STARS

 
Up until then, talented computer 
graphics designers could perform such 
modifications only in photographs, by 
airbrushing out the beginnings of a 
politician’s paunch or a TV star’s wrin-
kles, for example. It was inconceivable 
that the same thing could be done in 
movies with 25 images per second. 
However, the new software can be used 
to easily make slight modifications to 
the people in the movie simply by 
moving small sliders back and forth on 
the screen to reduce or increase the 
size of the actor. 

While no actual product exists yet, the 
prototype for the new image process-
ing software has delivered very impres-
sive results. The demo video has al-
ready attracted hundreds of thousands 
of clicks on the Internet: a Baywatch 
actor is shown jogging through the 
sand on the beach, in one shot with a 
flat chest, in another with more curved 
muscles. In another clip, an athlete 
shoots balls into a basketball hoop 
while his beer belly grows. 

Critics complain that “not even 
videos are safe from forgery now.” 
Thorsten Thormählen acknowledges 
these concerns. For him, however, the 
new software is a tempting tool for 
jazzing up professional video record-
ings. “Previously, some Hollywood 
stars would put on a few pounds for a 
movie role,” says Thormählen. “This P
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Virtual bodyshaping: The 3-D model of a body can be morphed arbitrarily – the man on top has 
been given particularly strong muscles. Since the model is being manipulated in accordance with 
its natural proportions, a body also appears natural while in movement (bottom).
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can now be done on the computer us-
ing our software without any stress 
whatsoever.” 

THE PROGRAM LEARNS TO 
DISTINGUISH BETWEEN BODIES

The ease with which the Baywatch 
Adonis runs along the beach hides the 
fact that developing MovieReshape 
also involved hard, mathematical 
work. As in the case of the artificial 
head, a digital model first had to be 
created. In this case, it was a mor-
phable body model. Once again, the 
computer calculates a realistic, three-
dimensional model from a two-dimen-
sional scene. After all, the manipula-
tion of a movie clip is convincing only 
if it is consistent with a realistic poten-
tial change in the three-dimensional 
movie object. 

To produce the three-dimensional 
model, the researchers first scanned in 
the bodies of approximately 100 test 
subjects. The computer then learned to 

distinguish between fat and thin, long 
and short, or powerful and slim thighs. 
If the researchers then import a video 
clip into their computer, the program 
automatically adapts the digital body 
model to the figure in the image. It 
does this for each individual image in 
a movie clip. As already mentioned, a 
flicker-free video contains 25 images 
per second. It still takes hours to per-
form such an automatic image analy-
sis. But then the process speeds up. 
Once the computer has analyzed all 
the images and the actor’s position, 
one movement of the slider is suffi-
cient to increase or decrease the size of 
the body as desired – consistently in all 
images in the movie clip. 

It sounds easy. The trick, however, 
is to morph the body in a way that is 
anatomically correct. It’s not enough 
to just lengthen the stomach and legs. 
The thickness of the limbs or the torso 
must also be changed. Otherwise the 
figure quickly becomes a caricature. 
The software extracts the mathemati-

cally formalized knowledge about the 
right proportions from the body scans 
saved in the system. 

The computer also needs some-
thing else: correct knowledge of how a 
skeleton moves anatomically. For this, 
Thormählen was able to draw on an es-
tablished procedure that has long been 
employed by computer scientists. This 
procedure uses a skeleton that defines 
the positions that bones can assume, 
or the angles that joints can make. 
Thormählen joined this artificial skel-
eton to his morphable body model. 
“This means that the software can po-
sition arms and legs in a way that is 
anatomically correct in an image se-
quence,” he says. 

THE 3-D MODEL RESURRECTS 
CHARLIE CHAPLIN 

The end result is that Thormählen and 
his colleagues have more or less auto-
mated the editing of moving images. 
This is exactly what the computer 
graphics industry needs. There is de-
mand for programs that can load a 
computer with prior knowledge about 
the human figure. It is only with this 
prior knowledge and the appropriate 
software that the computer will even-
tually be able to modify the figure 
semi-automatically, or perhaps even 
completely automatically. “Currently, 
a lot of the work is still done manual-
ly, pixels are moved around on the 
screen using the mouse, areas are col-
ored in or have their colors changed,” 
says Thormählen. Programs that auto-
mate these time-consuming tasks are 
therefore eagerly sought after.

Not only can the three-dimension-
al model be used to customize the ac-
tors’ bodies to the requirements of the 
script or even to suit popular taste, but 
it could also help animate actors. Ulti-
mately, a certain amount of filming 
could one day be replaced by a photo 
shoot – filmmakers would then trans-

MATERIALS & TECHNOLOGY_3-D Scene Analysis

 » Thorsten Thormählen scored a real coup last year. Using the new MovieReshape 

software, he succeeded in modifying the shape of the protagonists in a real video.

Gaining weight despite exercise: The young man’s stomach grows larger as he shoots some hoops.
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fer their actors’ movements to the 
computer. Even Charlie Chaplin could 
be resurrected in this way. All that 
would be necessary would be to load 
his head and body from old movie 
scenes into the computer. The comput-
er could then make Chaplin walk and 
jump as desired. “We haven’t solved all 
the problems yet, but with a little 
work, we could teach our software to 
do this,” says Thormählen. Last De-
cember, he presented MovieReshape at 
SIGGRAPH Asia, one of the world’s 
most important conferences in the 
computer graphics industry.

The software would also be useful 
for sports analysis. It could, for exam-
ple, demonstrate an ideal sequence of 
movements to an athlete, using his or 
her own image. It could be used to pro-
duce motivational videos in gyms: 
“This is how I would look if I worked 
out three times a week.”

The next objective for Thormählen’s 
team is to accelerate the morphing 
process and automate it even further, 
reducing the time needed for a com-
puter to analyze the video data. In 
terms of faces, the computer scientist 
is hoping to make them even more 
life-like. The skin already looks au-
thentic. Now, convincing movement 
and deceptively genuine facial expres-
sions must be added. New and faster 
algorithms are needed to do this. “It 
would mean that a computer system 
could even identify moods,” says 
Thormählen. Controlling a computer 
using gestures or facial expressions 
would also not be beyond the realms 
of possibility. Computer game fans 
would not be the only ones who 
would benefit from such a develop-
ment. Such a function could also 
make it easier for paraplegics to work 
on computers.                        
 

GLOSSARY

Morphable body model
A body model that can be realistically 
morphed and made to move in three di-
mensions. It can be used as a template 
for manipulations in two-dimensional 
movie clips. Like the 3-D face model, it is 
generated by a software program that 
compares bodies from arbitrary two-
dimensional movie clips with a catalog 
of scanned body shapes and gestures. 

Morphable face model
A three-dimensional model of a face that 
can be manipulated. A software pro gram 
creates it from an arbitrary person by 
comparing the face with a catalog of 
existing faces.

MovieReshape
A computer program that facilitates 
the fast and easy manipulation of body 
shapes and proportions of actors in 
movies. The software operates with a 
3-D body model (see above).

Filming for video modification: Kristina Scherbaum and Thorsten Thormählen capture image sequences for the MovieReshape program 
in the video studio. It is easier for the software to adapt the artificial skeleton of the digital body model to the captured image sequences 
against a monochrome background rather than a real background.
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Witness to past climate: Scientists such as those working at Grenoble’s CNRS analyze the 
gases contained in Arctic and Antarctic ice cores. In this way, they can reconstruct what 
temperatures once held sway in the polar regions, and how much carbon dioxide was in 
the air. Victor Brovkin’s team of researchers compare their simulations with this data.

When climatologists look into the past, they intend to learn for the future. Victor Brovkin 

and his team at Hamburg’s Max Planck Institute for Meteorology reconstruct historical climate 

changes and analyze what processes reinforce those changes. Their discoveries are helping 

to predict the future of the Blue Planet.

Traveling in Time 
through Climate History 



TEXT PETER HERGERSBERG

 V  
ictor Brovkin comes across 
as a reserved and patient 
interviewee, but on one 
subject he expresses him-
self in blunt and adamant 

terms: “According to all we know, man 
is responsible for the fact that Earth’s 
climate has been changing faster than 
ever before in recent decades. Human 
activity has pumped greenhouse gases 
into the atmosphere.” The level of car-
bon dioxide alone has increased by 40 
percent since the advent of industrial-
ization, to 0.35 per mil. This gas is gen-
erated by the burning of fossil fuels, 
and its concentration in the atmo-
sphere rose very markedly during the 
last century. This is reflected more and 
more clearly by a rise in average glob-
al temperatures. 

It is important to re-emphasize the 
connection at this point, as climate 
history can also be abbreviated as fol-
lows: Global warming, including sud-
den changes, belongs to the planet’s 
history just like meteorite impacts, the 
shifting of the continental plates and 
volcanic eruptions. Atmospheric car-
bon dioxide levels, too, have fluctuat-
ed greatly over millions of years, as 
well as over millennia and even centu-
ries. This has often occurred to the 
same extent that industry, traffic and 
agriculture have emitted greenhouse 
gases into the atmosphere over the last 
200 years.

This style of rudimentary telling of 
climate history quickly leads into a cor-
ner, and it is one that Victor Brovkin 
and his colleagues at the Max Planck 
Institute for Meteorology in Hamburg 
want nothing to do with: the corner of 
those who still doubt or even deny 

man-made climate change. This group 
loves to argue that there have always 
been climate developments such as the 
changes we are now experiencing.
What they don’t say, however, is that, 
based on all the data scientists now 
have at their disposal, the carbon diox-
ide concentration has never risen as 
quickly as it has during the last two 
hundred years. Or that, throughout the 
last two million years, there has always 
been less carbon dioxide in the atmo-
sphere than there is today.

“The decisive difference between 
the interplay of global warming and 
the carbon cycle today and in pre-in-
dustrial times is that cause and effect 
have been reversed,” says Brovkin. 
“Carbon cycle” is the term scientists 
use to describe the perpetual cycle by 
which carbon-containing compounds 
such as carbon dioxide and methane 
come into the atmosphere, are ab-
sorbed by the oceans and plants, es-
cape into the air, and so on.

FEEDBACK AMPLIFIES GLOBAL 
WARMING

Until some 200 years ago, whenever 
carbon dioxide was released into the 
air, it was invariably the result of glob-
al warming and, probably, changes in 
continental vegetation. The green-
house effect of carbon dioxide then 
caused further heating of the planet. In 
the present case, however, it is differ-
ent: Today’s climate change has been 
caused by the drastically increased 
emissions of greenhouse gases.

As a result of current global warm-
ing, the oceans absorb less carbon di-
oxide, meaning that they remove less 

ENVIRONMENT & CLIMATE_Carbon Cycle
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cluding many humans. The truly trag-
ic thing is that those who will suffer 
most from climate change are the ones 
who are least to blame for it.  

ICE AGE CYCLES: THE LONG-TERM 
DETERMINANTS OF CLIMATE

For now, it is unclear what the full cast 
of the play looks like. We do not know 
what role individual actors play or 
whether other players are pulling strings 
backstage. Climatologists like Victor 
Brovkin and his colleagues want to 
bring order to this confusion. They ap-
proach the issues analytically, simulat-
ing the history of climate and compar-
ing their results with real measurements 
in order to untangle the individual sto-
rylines and reveal the often obscure 

roles of the actors. Finally, they feed the 
information into their models to predict 
how the play will continue. 

Their work could have an impact 
on the political stage, too, because Vic-
tor Brovkin is a co-author of the Assess-
ment Reports of the International Panel 
on Climate Change (IPCC). He and his 
colleagues from around the world inte-
grate their findings in relation to the 
physical principles of climate into the 
reports – for example, if they have 
identified new actors and are able to 
describe their roles. 

The prologue of the play is relative-
ly unimportant for these reports and for 
understanding current climate change, 
and scientists working with Victor 
Brovkin are not concerned with that 
period of history – although it repre-

greenhouse gas from the atmosphere. 
This feedback effect amplifies global 
warming. According to calculations 
carried out by Brovkin and his team, 
the impact is considerable: If Earth’s 
temperature rises by 2 degrees, the 
warming releases so many additional 
greenhouse gases into the atmosphere 
that this alone heats the planet by 
about another 0.2 degrees.

For the sake of simplicity, the rela-
tionship between global warming and 
the carbon cycle may be represented as 
a play with a prologue and three acts 
that get progressively shorter in terms 
of world history as they come closer to 
the present day and become more rel-
evant to today’s climate. The play is 
still being written, and could end bad-
ly for many of Earth’s creatures – in-

The global carbon cycle for the 1990s, 
showing the main annual fluxes in 
GtC yr–1: pre-industrial ‘natural’ fluxes in 
black and ‘anthropogenic’ fluxes in red. 
Gross fluxes generally have uncertainties 
of more than ±20 percent, but fractional 
amounts have been retained to achieve 
overall balance when including estimates 
in fractions of GtC yr–1 for riverine 
transport, weathering, deep ocean 
burial, etc. The net terrestrial loss of 
-39 GtC is inferred from cumulative fossil 
fuel emissions minus atmospheric 
increase minus ocean storage. The loss 
of -140 GtC from the ‘vegetation, soil and 
detritus’ compartment represents the 
cumulative emissions from land use 
change and requires a terrestrial biosphere 
sink of 101 GtC. ‘GPP’ is annual gross 
(terrestrial) primary production.
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Fluxes and Rates in GtC yr-1
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sents the longest period by far, at al-
most 4.6 billion years. It is necessary to 
give a brief overview of the period in 
order to demonstrate the complexity 
of climate history.

The main climate developments of 
the first billion years were shaped by 
the movements of the Earth’s tectonic 
plates. The breakup of the superconti-
nent Gondwana, which contained all 
of today’s continents, opened up path-
ways for new ocean currents – and the 
climate changed. Of course, this pro-
cess is still ongoing today, but it takes 
much too long to play a role in today’s 
climate events. By way of summarizing 
the prologue, it must be stated that the 
Earth cooled down over the very long 
term, achieving a reduction of 5 to 10 
degrees in the last 65 million years.

The first act comprises the last 
800,000 years, and in it begins a phase 
that, in principle, still determines long-
term climate trends today: the con-
stant alternation of cold and warm pe-
riods. The causes of ice age cycles are 
cosmic in nature, because they are de-
termined by Earth’s orbit around the 
Sun. “The tilt of Earth’s axis to the or-
bit is probably the most important fac-
tor,” explains Victor Brovkin. When 
the axis approaches perpendicular, the 
differences between the seasons be-
come blurred. Particularly in the high 
northern latitudes, summers are no 
longer warm enough to melt the win-

ter snow. Another factor that affects 
global climate is that the Earth teeters 
a little on its orbit, which is sometimes 
more like an ellipse and sometimes 
more like a circle. 

These factors explain why ice 
spreads over the northern hemisphere 
at regular intervals. However, they do 
not explain why the ice then retreats, 
and climatologists have yet to fully un-
derstand the process. “It seems to be 
that the ice masses become so swollen 
at some point that the stronger solar 
radiation of summer renders them un-
stable,” says Victor Brovkin.

IRON FERTILIZATION INCREASES 
ALGAL GROWTH  

Once it has started, the warming am-
plifies itself as greenhouse gases escape 
into the atmosphere. This feedback in-
terests the Hamburg-based scientist: 
“The reasons behind it have not been 
fully explained,” he muses. Climatolo-
gists do, however, know a few mecha-
nisms that come into play at the end 
of an ice age. The warming oceans store 
less carbon dioxide, because it is less 
soluble in warmer water; and the acid-
ity of the oceans increases in warm pe-
riods, which again reduces their capac-
ity to absorb greenhouse gases.

In order to determine the strength 
of these feedback mechanisms and 
identify further effects, climate histori-

ans use computer simulations to under-
stand the relationship between global 
warming and the increase in green-
house gases. Victor Brovkin and his col-
leagues have gained their insights with 
a model called Climber-2 (short for Cli-
mate-Biosphere Version 2) which they 
use as a kind of virtual time machine. 
They then compare the results of their 
calculations with carbon dioxide values 
obtained from ice cores by Jérôme 
Chappellaz’ team at the CNSR Labora-
tory for Glaciology and Environmental 
Geophysics in Grenoble.

Ice contains the air of the past in 
dissolved form or in tiny gas bubbles. 
Consequently, where ice has accumu-
lated over thousands of years, climatol-
ogists can access an archive of histori-
cal greenhouse gas values. By analyz-
ing the carbon dioxide content of 
Antarctic ice, scientists can see back up 
to one million years into the history of 
Earth’s climate.

With colleagues from the Potsdam 
Institute for Climate Impact Research, 
the University of Chicago and the Uni-
versity of Liège, Victor Brovkin has cal-
culated how the volume of greenhouse 
gases in the atmosphere developed 
during the last ice age, which began 
some 120,000 years ago. In doing so, 
they gradually introduced more and 
more geophysical and biogeochemical 
processes into Climber-2, as the protag-
onists in the climate system. >  

Actors in the interplay of climate and carbon cycle: The most important factor is the capacity of the oceans to store carbon dioxide. Even algae have 
a part to play: A satellite image of an algal bloom (left). It is not yet clear how much greenhouse gas is released when permafrost thaws (middle). 
Wetland microorganisms that produce methane also contribute to rising carbon dioxide levels. Frozen methane bubbles (right). 
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Reconstructing the carbon balance: The Hamburg group simulated the development of 
greenhouse gas levels in the atmosphere during the last ice age (black line). Their calculations 
corresponded very closely to the results their research partners found in ice cores (red curve). 
(ppm - parts per million; 100 ppm = 0.1 per mil)
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Of particular interest to the scientists 
is the transition from a cold to a warm 
period some 12,000 years ago, because 
in just a few millennia, carbon dioxide 
levels increased by almost a third, 
climbing from 0.19 per mil to 0.27 per 
mil. Brovkin and his team managed to 
simulate this change fairly closely by 
integrating not only ocean circulation 
and carbonate chemistry, but also an-
other two effects that they summarize 
using the keywords iron fertilization 
and land. 

Iron fertilization means that, dur-
ing the dry glacial periods, more iron-
bearing dust gets blown from the land 
into the oceans, where it increases al-
gal growth. Consequently, some re-
searchers have constantly brought the 
iron fertilization of the oceans into 
play as a mechanism for removing car-
bon dioxide from the atmosphere. 
However, its effect is too limited to 
counteract the 0.1 per mil increase 
caused by humans to date.

Nevertheless, iron fertilization is 
important for understanding the rela-
tionship between global warming and 
atmospheric carbon dioxide, particu-
larly when there is less iron fertiliza-
tion of the oceans during a warm, 
moist period. This means that algae do 
not thrive and hence absorb less car-
bon dioxide. According to calculations 
by Brovkin’s team, this translates into 
an increase of 0.04 per mil in atmo-
spheric carbon dioxide. 

In the same way, land-based pro-
cesses release carbon dioxide during 
warm periods, albeit in more limited 
quantities. However, many mechanisms 

are at work here, some of them mutu-
ally conflicting. One mechanism that 
contributes to increasing CO2 levels is 
that microorganisms in the ground 
break down organic material such as 
leaves faster in warmer temperatures, 
allowing more greenhouse gases to es-
cape. In addition, the north became 
wetter after the warm period, but the 
subtropics dried out, again releasing 
carbon dioxide. On the other hand, the 
higher the carbon dioxide concentra-
tion in the air, the more efficiently and 
productively plants build biomass, 
thus mitigating the strength of the 
greenhouse effect.

Compared with the oceans and their 
miniscule inhabitants, the land masses 
play only a secondary role in influenc-
ing climate. Still, it is important for cli-
matologists to understand their reaction 
to global warming, not least in order to 

estimate how current climate change 
will impact agriculture and forestry. 

In an attempt to identify other ac-
tors in the interplay between climate 
and carbon cycles, Victor Brovkin and 
his colleagues are applying themselves 
to the current warm period with par-
ticular intensity. This epoch, which be-
gan almost exactly 11,700 years ago 
and is known as the Holocene, merits 
the second act of the climate play all to 
itself for at least two reasons. 

For one thing, world climate was 
unusually stable through the last 
11,700 years. When the last remaining 
skeptics of man-made climate change 
point out that turbulent fluctuations 
have always formed part of climate his-
tory, they are right. However, it may 
well be that human civilization was 
able to develop only in the relatively 
more settled climate of the Holocene.
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In addition, scientists have a particu-
larly accurate and detailed picture of 
the Earth’s temperature for this epoch. 
Pollen has been obtained in practical-
ly all wetlands and in ocean sediments, 
and these can be reliably dated for at 
least the last 20,000 years using the 
radiocarbon method, based on the ra-
dioactive decay of a carbon isotope. By 
studying the pollen quantities and 
composition, scientists can reconstruct 
the vegetation of a given period, in 
turn enabling them to accurately de-
duce the temperatures to which the 
plants were exposed.

The precise data generated by math-
ematical and statistical analysis enables 

climatologists to better evaluate their 
simulations and to calibrate them more 
finely. The relatively short period that 
makes up the Holocene also requires 
less computing power than a full ice 
age cycle, so the Earth’s carbon dioxide 
cycle during this epoch can be recon-
structed with higher spatial resolution 
and for smaller time intervals. 

CORAL REEFS AND PEAT BOGS 
COME INTO PLAY

As shown in simulations, corals come 
into play as a factor during warm pe-
riods like the Holocene. Reefs practi-
cally spring out of the ocean floor in 

warmer shallow waters. In the process 
of coral formation, CO2 is emitted 
into the atmosphere. Scientists have 
also integrated peat bogs into their 
model. Organic materials hardly de-
cay at all in marshlands, so they store 
carbon. However, calculations show 
that, on balance, coral reefs have a 
greater impact.

The building activity of these sea 
creatures helps researchers absolve 
humankind of blame in the dispute 
over climate history, because in the 
8,000 years before industrialization, 
the volume of carbon dioxide in the 
air increased slightly, by 0.02 per mil. 
Some scientists explain this increase 
by saying that the human population 
of the Earth was growing in this peri-
od, and that humans began to clear 
the forests. Some even go so far as to 
say that, by doing so, Homo sapiens 
delayed the next ice age. “However, 
our calculations show that the impact 
of coral reefs in this period was large 
enough to explain the increase,” says 
Thomas Kleinen, who simulated the 
scenario at the Max Planck Institute 
for Meteorology. 

The third and, for now, final act of 
the climate play began with the advent 
of industrialization, some 200 years 
ago. In this act, humans took on a 
leading role, driving atmospheric car-
bon dioxide levels up to about 0.38 per 
mil to date. If coal, gas and oil were to P
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Corals release CO2 from the ocean into the atmosphere during warm periods, when they build more reefs (left). This reduces the oceans’ capacity 
to store carbon dioxide. Peat bogs also grow in warmer climates, removing carbon dioxide from the atmosphere, because organic material hardly 
decays in the marshy ground (middle). Volcanic eruptions also play a role in determining climate, although it is probably only a small one. 

Atmospheric carbon dioxide levels and global temperatures for two long-term scenarios: 
Humans continue to burn the remaining reserve of fossil fuels at the current pace (red) or limit 
this exchange to 1,000 gigatons (green). In either case, CO2  levels will fall to half only after 
10,000 years.
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continue to be burned unchecked, this 
concentration would rise to 1.9 per 
mil, heating the global greenhouse by 
more than 6 degrees. 

If the warming effect is to be kept to 
2 degrees as agreed in December 2009 
by world heads of state at the climate 
conference in Copenhagen, greenhouse 
gas levels must not rise above 0.5 per 
mil. Even this level of warming is dan-
gerous, because it occurs quickly and is 
amplified just as fast.

GREENHOUSE GASES PERSIST 
FOR THOUSANDS OF YEARS  
 
Mechanisms that remove carbon diox-
ide from the atmosphere work much 
more slowly. Rocks weather faster on 
a warmer Earth, giving rise to silicon 
and calcium carbonates, which bind 
the gas. But it does not take mere cen-
turies for the released carbon dioxide 
to be eliminated from the atmosphere, 
as some climatologists suppose. Victor 
Brovkin and David Archer of the Uni-
versity of Chicago have calculated 
that, although half of greenhouse gas 

emissions disappear within the first 
1,000 years, some 10,000 years must 
pass before only a fifth remains. And 
it could take as long as several hun-
dred thousand years for amounts to 
fall to pre-industrial levels.

The Hamburg group uses such cal-
culations to try to predict the future 
development of the interplay between 
global warming and the carbon cycle. 
In doing so, they also foretell what 
would happen if methane were to 
bubble forth from the oceans, where 
it is currently bound as hydrate. This 
could happen if ocean temperatures 
were to rise by 3 degrees, and would 
lead to a further rise of up to 0.5 de-
grees in global temperatures.

“To enable us to predict such de-
velopments more accurately and reli-
ably, we are now using the MPI Earth 
System Model, which was developed 
at our institute and integrates the JS-
BACH model for land surface,” ex-
plains Brovkin. The Earth System 
Model simulates events in the global 
greenhouse with a spatial resolution 
of some 100 kilometers and in inter-

vals of 20 minutes. Climber-2 covers 
the Earth with a mesh size of thou-
sands of kilometers and calculates cli-
mate processes in intervals of one day 
– too large to take differences between 
night and day into account.

“Bit by bit, we and other groups 
will integrate additional processes,” 
affirms Brovkin. One of the aspects 
scientists want to include in the future 
is the relationship between the carbon 
cycle on the one hand and the nitro-
gen and phosphate cycles on the oth-
er. Ultimately, plants do better if there 
are high levels of nitrogen and phos-
phorus in the ground, but nitrogen es-
capes from the ground into the atmo-
sphere in the form of nitrous oxide 
– and then has a much stronger green-
house effect than carbon dioxide.

The researchers also plan to include 
Arctic permafrost in their model. These 
soils store large volumes of organic ma-
terials, as long as they remain frozen. 
If the permafrost melts, microorgan-
isms will break down the organic ma-
terial, releasing carbon dioxide and 
methane. Like nitrous oxide, methane 
has a much stronger greenhouse effect 
than carbon dioxide. 

Climatologists are also using the 
MPI Earth System Model to recon-
struct the history of climate and car-
bon cycles more accurately. “We will 
come to fully understand the process-
es only when our models correctly re-
produce even small variations in the 
carbon balance,” says Brovkin. Some 
details still need clearing up, because 
the curves that represent Earth’s tem-
perature and the atmospheric carbon 
dioxide levels are like a mountain 
range: seen from afar, only the major 
peaks stand out against the horizon, 
but the closer one looks, the more sec-
ondary peaks and spikes appear. The 
curves associated with climate are sim-
ilarly ragged. 

Once more, the scientists are main-
ly concerned with gaining a basic un-
derstanding of the carbon cycle and its 
interplay with climate. “Our findings 
can’t be applied directly to industrial-

Researching climate history takes teamwork: Victor Brovkin (middle) with Tim Brücher 
and Lena Boysen, two members of his group. Together, they are studying the feedback 
mechanisms of climate change.
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GLOSSARY

Climber-2 
A model of intermediate complexity for 
simulating climate. It works with a spatial 
resolution of 5,000 kilometers longitude 
and 1,000 kilometers latitude and calcu-
lates climate in intervals of one day.

JSBACH
Land surface model in the MPI-ESM. JS-
BACH simulates processes on land and con-
templates the exchange of heat, moisture 
and greenhouse gases between the conti-
nents and the atmosphere.

Carbon cycle
Describes the path of carbon-containing 
compounds such as carbon dioxide and 
methane through the atmosphere, bodies 
of water (especially oceans) and conti-
nents. Chemical transformations involving 
life forms such as microorganisms and 
plants play an important role in this cycle.

MPI Earth System Model 
(MPI-ESM)
Climate model of high complexity 
that works with a spatial resolution 
of about 100 kilometers and a tempo-
ral resolution of 20 minutes. It allows 
more detailed, reliable analysis and 
prognosis than Climber-2.

Radiocarbon method
Enables dating of organic material 
such as pollen and wood, exploiting 
the fact that carbon exists in different 
isotopes. These differ in terms of 
mass, and the isotope of mass 14 is 
subject to radioactive decay. The at-
mospheric isotope ratios remain con-
stant because cosmic radiation pro-
duces carbon 14. In plant material, 
however, the ratio changes with time 
as a result of radioactive decay.

ization, because man-made emissions 
of greenhouse gases have switched 
cause and effect in climate develop-
ment,” laments Brovkin. “But they do 
teach us many things about the rela-
tionship between climate and carbon 
cycles, enabling us to refine our mod-
els for prognostic purposes.”

In the medium term, the future 
course of the great climate play de-
pends mainly on humankind. Then, 
in the long term, cosmic develop-
ments will again take over. And in the 
very long term, tectonic plates will 
come into the mix once more ... but 
that future is far beyond the time-
frame relevant to us now, and the one 
that climatologists are contemplating 
through their models.                 

ENVIRONMENT & CLIMATE_Carbon Cycle
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The future of energy in her sights: Sibylle Günter, Scientific Director of the Max Planck 
Institute for Plasma Physics (IPP), puts her faith in fusion – but she also sees the importance 
of renewable energies.

To consolidate the scientific basis for a fusion reactor – this was 

Sibylle Günter’s objective when she took up her post as Scientific 

Director of the Max Planck Institute for Plasma Physics. 

But ever since the German government renounced nuclear fission, 

nuclear fusion has also had a difficult time politically. Sibylle 

Günter must therefore demonstrate, above all, political skill to 

gain acceptance for this way of generating energy.

TEXT ALEXANDER STIRN

 F  
ukushima was not fair,” says 
Sibylle Günter and laughs. It is 
not cynical – not condescend-
ing laughter. It sounds more 
like thoughtful, like self-mock-

ing laughter. After all, the sentence that 
was far and away the one heard most 
frequently after the reactor disaster in 
Japan has unintentionally become the 
main item on Sibylle Günter’s agenda: 
Fukushima has changed everything.

At the beginning of February, Günt-
er had taken up her new post as Scien-
tific Director of the Max Planck Insti-
tute for Plasma Physics in Garching. Six 
weeks later, a tsunami hit the nuclear 
power station on Japan’s east coast. 
Since then, nothing is as it was before: 
nuclear fusion, the scientific heart of 
the institute, has suddenly become a 
target. The technology is designed to 
generate energy in a power station by 
fusing deuterium and tritium nuclei, 
two heavy isotopes of hydrogen, to 
form helium. It has only the first word 
in common with nuclear fission, which 
drove Fukushima into chaos, but no-
body is really interested in that.

Ever since, instead of providing sci-
entific momentum as planned, instead 
of moving the institute forward, instead 
of conducting research herself, Sibylle 
Günter has been involved in damage 
limitation exercises. The important 

thing is to market her own research field 
– and to build bridges: between politics 
and science, between fusion and renew-
able energies. “I want to put the aspects 
they share at the focus of the discus-
sion,” says Sibylle Günter.

This is the motto of her time in of-
fice, one could say, because it is not only 
in politics that gulfs must be overcome. 
The Rostock-born scientist also wants to 
build a bridge between theory and exper-
imental physics, between children and 
career, east and west, man and woman. 

At the moment, however, it is clear 
that top priority must be given to ef-
forts to persuade key figures on the po-
litical level. Last week, she had a visit 
from the Federal Minister of Econom-
ics. He was followed by the leadership 
of the Green party in the European par-
liament. This week, the President of the 
Federation of German Industry (BDI) 
announced that he wanted to visit. And 
the energy experts of the CDU and CSU 
parliamentary coalition group would 
also like Günter to give them a tour of 
the institute. They all are motivated by 
the question of how safe nuclear fusion 
is, how reliably it will one day be able 
to generate energy, and primarily, why 
it is still needed at all – now, where the 
expansion of renewable energies is as 
good as decided and all problems ap-
pear to be solved.
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Forecast of the German Advisory Council on Global Change
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“Unfortunately, the discussions in Ger-
many are very emotional at present,” 
says Sibylle Günter. “Quite a few politi-
cians would like to have a simple solu-
tion, but simple solutions are usually 
wrong.” For politicians, simple means: 
We put as much money as possible into 
regenerative energies. There is then 
nothing left for different solutions, not 
even for nuclear fusion.

SOLAR THERMAL ENERGY CAN 
BE ONLY PART OF THE SOLUTION 

“There’s no question about it, renew-
able energies are important,” says 
Günter. “But we should not fight each 
other. Quite the opposite, we should 
be glad to have different options after-
wards.” 

Options, alternatives, possibilities: 
no matter what the topic is, Sibylle 
Günter always comes back to one of 
these terms. But the plasma physicist 
does not stop at slogans – she also has 
the relevant arguments up her sleeve: 
global energy demands will spiral to 
four times the current figure by 2100, 
and the demand for electricity could 
even climb to six times its current val-
ue. This is due mainly to countries that 
that are on the threshold of rapid 
change, such as India. “We won’t be 
able to tell the people in India that 
they must conserve energy and use 
only renewable energies just because 
that is what we do,” says Sibylle Günt-
er. The consequence: without alterna-
tives, the emerging nations will stick 

to nuclear fission or continue to burn 
coal – thus making the climate prob-
lem even worse. 

Günter thinks it is an illusion that 
wind and solar energy alone can satisfy 
future demand. Even huge solar thermal 
energy projects like the ones now being 
planned in the – currently politically 
unstable – countries of North Africa, can 
be only part of the solution,” says the 
physicist. “It is the same situation as 
with shares: a broad portfolio decreases 
the risk and the dependencies.”

The Director fetches her laptop and 
starts a computer presentation. The il-
lustration, actually intended for the 
BDI president, shows how the demand 
for energy will change in the coming 
decades. It comes from the Bundesver-
band Solarwirtschaft, the interest group 
of the solar power industry. Günter 
does not want to give people any 
grounds for accusing her of using only 
data that suits her purposes.

The yellow area on her diagram, 
which stands for solar energy, becomes 
wider and wider. One click and a pink 
wedge moves into the dominant yel-
low. It represents fusion energy – at 
least from Günter’s point of view. 
From 2050 onwards, the wedge will 
compensate the deficit that will result 
from the renouncement of nuclear 
power and the slow depletion of oil 
and gas reserves.

“We need to campaign for politi-
cians to put their faith not only in wind 
and sun,” says Günter. It sounds self-as-
sured – and quite egoistic: “The nice 

thing about my job is that I am also 
fighting for my own specialist field all 
the time.”

There was not much time to prepare 
for everything, to understand the tricks 
and dodges of politics, or to learn how 
to lobby. Günter learned that she was 
to become the Scientific Director in Oc-
tober last year. She moved into her of-
fice in February. Fukushima was in 
March. She had been able to accompa-
ny her predecessor, Günther Hasinger, 
on political visits a few times, giving 
her a crash course in diplomacy. Then 
she was in at the deep end. “There are 
no seminars for this kind of thing. One 
simply has to look and see how things 
work,” says Günter tersely.

It certainly helped a little that fu-
sion researchers have never had the eas-
iest of positions. A scornful phrase that 
is often bandied about is that nuclear 
fusion is always 40 years away. Cynics 
call it a fusion constant, a time period 
decreed by nature. “I know all the 
jokes,” says Günter and calls up a sec-
ond diagram – a kind of defense against 
all the malice. It shows how the math-
ematical product of density, tempera-
ture and energy confinement time has 
developed over the years. The value is 
considered to be the most important 
parameter for the success of fusion re-
search. It shows how close the scientists 
are to igniting the solar fire on Earth.

The curve on Günter’s laptop in-
creases steeply. Directly next to it she 
has drawn the same graph for Moore’s 
law – the empirical formula that states 

Global energy demand is expected to increase to four times today’s figure by 2100. The illustration on the left (source: Bundesverband Solarwirtschaft) 
shows the future trend. In about 40 years, the contribution from nuclear power will be missing, and oil and gas reserves will have been depleted. Sibylle 
Günter wants to compensate for the loss with fusion. In recent years, its technology has developed at a similar rate to that of microprocessors, whose 
power depends on the number of transistors that are integrated. The progress that fusion has made is measured by the so-called fusion product, from the 
values of the plasma density, temperature and energy confinement time that have been achieved. 
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Politics meets science: On August 19 this 
year, Sibylle Günter provided the Federal 
Economics Minister, Philipp Rösler, with 
first-hand information about the progress 
being made in fusion research.

UMWELT & KLIMA_Zur Person

that the number of transistors on a com-
puter chip doubles every 18 months. 
The two lines hardly deviate from each 
other at all. “Nobody would argue that 
the computer industry has not made 
rapid progress,” says the plasma physi-
cist. “Our success parameter has in-
creased just as fast.” 

FUSION STILL HAS AN ENERGY 
PROBLEM 

This may all be reasonable and scientif-
ically correct, but Günter is realistic 
enough to know that the only thing 
that counts in politics is the result, and 
fusion is still inputting significantly 
more energy into its experiments than 
is being output afterwards. 

This is not going to change very 
quickly, either: ITER, the largest test re-
actor for nuclear fusion to date, is cur-
rently being built in Cadarache in the 
South of France. Its purpose is to show 
that the reaction will provide more en-
ergy than is needed to maintain the 
high ignition temperature. The reactor 
should be completed in 2020, and the 
crucial experiment is planned for 2027 
– if the scientists can obtain the 15 bil-
lion euros that ITER is now expected 
to cost.

“The taxpayer has a right that we 
say: That’s enough, ITER must not cost 
any more,” says Sibylle Günter. “But it 
must not be the case that there is then 
no money left for research into other 
aspects of nuclear fusion.” The Institute 
Director again has the appropriate fig-
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ures to hand to support her arguments: 
Only two percent of the income from 
the Renewable Energy Act goes into re-
search. The growth rates in energy re-
search are still significantly below 
those of research into health issues. 
Not to mention the coal subsidies … 
the plasma physicist can only shake 
her head. “I don’t want to say that the 
funding for fusion must be a bottom-
less pit, but one must see things in pro-
portion,” says Günter, the bridge 
builder. Fusion power stations are ex-
pensive, of course, but coal power sta-
tions are expensive as well.

Still, with the latter it is certain that 
energy will be generated afterwards. 
Günter does not accept this argument. 
“We have good reason to assume that 
ITER will generate ten times the ener-
gy we put in,” says the physicist. “But 
this is science, and this is precisely 
why our work every day is directed at 
improving this.”

And, indeed, the IPP is not a Max 
Planck Institute like many others. Ev-
erything plays second fiddle to the 
overriding task of operating a fusion 
power station efficiently. This is why 
huge machines are built, why the re-
searchers concentrate on studying mag-
netically confined plasmas.

When Sibylle Günter came to 
Garching 15 years ago, it was a com-
pletely new world for her. “A diction-
ary would have been useful,” says the 
47-year-old physicist, and smiles. She 
studied in her hometown of Rostock 
from 1982 until 1987: physics, be-

cause the disciplines mathematics and 
physics had been particularly interest-
ing at school; plasma physics, because 
it was one of the highlights at the Uni-
versity of Rostock; theoretical plasma 
physics, because it was no fun being 
an experimental physicist in East Ger-
many, and there was hardly anything 
to do research on. “They had to collect 
parts for their instruments from scrap 
heaps, and this did not appeal to me,” 
says Günter. Pencil and paper became 
her tools.

COURAGEOUS CHANGE OF 
DISCIPLINE AFTER TEN YEARS 

She wrote her doctoral thesis on dense 
plasmas – a topic that has nothing to 
do with magnetic nuclear fusion at all. 
She became pregnant. In December 
1989, as East Germany was going 
through monumental changes, Sibylle 
Günter handed in her doctoral thesis. 
Six months later, now a young mother, 
she defended her thesis. The baby was 
ill and she was ill, but the defense was 
nevertheless successful. “It was not easy 
to obtain my doctorate with a small 
child, of course,” says Günter today. 
“But really, there is never a reasonable 
time to have children. If you want chil-
dren, you simply have to go ahead and 
have them.”

After the fall of the Berlin Wall, sci-
ence in Eastern Germany changed. 
Computers opened up new possibili-
ties; the gulf between theory and exper-
iment started to close. And Sibylle 

Günter was bang in the middle. The sci-
entific child of reunification, with a 
new doctorate under her belt, was con-
fronted with a problem: nearly all the 
interesting positions in Eastern Germa-
ny were already taken; there was no job 
in sight for the foreseeable future.

Sibylle Günter decided to take the 
plunge: In 1996, after ten years in the 
field of dense plasmas and directly after 
obtaining her post-doctoral lecturing 
qualification, she moved to Garching – 
into fusion research. “I felt like a stu-
dent again,” she said. “I went to special-
ist conferences, where I didn’t know 
anybody and didn’t understand a 
word.” It was a challenge, but also a mo-
tivation. Günter, the theoretical physi-
cist, linked up with the experimental 
physicists in Garching. She had them 
explain the discipline to her, and had 
to listen to stupid jokes, but she con-
vinced her colleagues by predicting the 
result of the experiments.

Today, more than ten years later, 
theory and experiment are closely in-
terwoven in plasma physics. There is 
hardly a talk that makes do without 
equations, without theoretical back-
ground knowledge. Mainframe com-
puters have helped to successfully sim-
ulate experiments. The researchers 
have also been helped by a willingness 
to research the fundamental questions 
of the discipline, rather than just chas-
ing after the ultimate goal of making 
fusion work. “We want to understand 
details, not just turn knobs,” says Günt-
er. “The good interplay between theo-

ENVIRONMENT & CLIMATE_Personal Portrait

The solar fire on Earth: In the interior of the star, two protons (red) first convert into a deuterium nucleus (2H), whereby one proton becomes 
a neutron (blue), and one positron (green) and one neutrino (black) are released. In a second step, the deuterium nucleus fuses with a further 
proton, emitting a quantum of gamma radiation and forming a helium-3 nucleus (3He). This finally fuses with another helium-3 nucleus to 
form helium-4 (4He), releasing two protons in the process. In the Earth’s fusion reactor (right), helium-4 is obtained by fusing one deuterium 
nucleus (2H) with one tritium nucleus (3H), and one neutron is released in this process.
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ry and experiment has become the 
hallmark of the Max Planck Institute 
for Plasma Physics.”

THEORETICAL MODELS REVIVE 
THE STELLARATOR ANEW

Wendelstein 7-X, an experiment the 
institute is setting up in Greifswald, is 
such a child of theory. Its concept, 
where the plasma is confined with the 
aid of three-dimensional solenoids, 
was already dead. Too complicated, not 
manageable enough. The theoretical 
models of the Max Planck researchers 
revived the stellarator, as this type of 
reactor is known. In the experiment, it 
now has to prove that it provides an al-
ternative to tokamak reactors, to which 
ITER also belongs.

For Günter, this means that she has to 
build bridges between the old-estab-
lished institute in Garching and the 
new part on the Baltic. The sub-insti-
tute in Greifswald was established in 
1994, a classic child of German reuni-
fication: a project to improve the re-
gional structure. Today, the Greifswald 
institute is one of the largest employ-
ers in the region. If something interest-
ing happens there, it is in all the local 
newspapers. On the Garching campus, 
by contrast, the IPP is just one institute 
among many.

That is not the only difference: 
Garching does research, while Greifs-
wald is building a huge machine. “If 
you are separated by 800 kilometers, 
and if one part of the institute has 
completely different problems, you 

grow apart,” says Sibylle Günter. “We 
need to actively do something to pre-
vent this, so that it remains a joint in-
stitute.” She is in the process of inten-
sifying the scientific contacts and 
initiating joint research projects. Günt-
er was born in the state of Mecklenburg 
and travels back to her home state at 
least once a month. At the moment, it 
is more like once a week – to accommo-
date leading politicians such as Messrs. 
Rösler, Bütikofer & co. who want to 
have a tour through the Eastern Ger-
man institute.

“When I talk to taxi drivers in 
Greifswald, they are extremely interest-
ed in our work. They have a positive at-

Dialog in the corridor: Sibylle Günter in 
a discussion with colleague Matthias Hölzl.

left: With the stellarator, such as the Wendelstein 7-X device, the magnetic cage is generated by a single system of solenoids – without a 
longitudinal current in the plasma and without a transformer.

right: A tokamak requires three superimposing magnetic fields to generate the magnetic field: One forms the plasma (yellow) into a ring; 
another one is induced by a transformer coil (in the center), with the field lines inside running helically and confining the plasma; a third, 
vertical field fixes the position of the plasma.

Solenoids Plasma

Plasma 
current

Primary coil of the 
transformer

Vertical field coils

Toroidal field coils

“Twisted” magnetic 
field lines

The plasma forms 
the secondary coil
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titude, but unfortunately, without any 
real knowledge,” explains Sibylle Günt-
er. This is the general problem with nu-
clear fusion: there is a lack of knowl-
edge in Germany – and therefore also 
a lack of acceptance. “Anyone who has 
ever visited the institute is quite im-
pressed afterwards,” says Günter. “But 
this is only a small number of interest-
ed people, of course.”

A FEMALE SCIENTIST SHOULD BE 
A ROLE MODEL FOR GIRLS 

The Director prefers to talk with multi-
pliers, with politicians, with journalists. 
In Greifswald, the Max Planck research-
ers recently started a project to train 
teachers. “Since fusion is still quite a 
way off, an advertising campaign is 
pointless. Education is the ideal solu-
tion,” says Sibylle Günter, who is now 
unstoppable: “The problem in Germa-
ny is simply that science education is 
in an extremely bad way. We need to 
change this in the long term. It cannot 
be done by the day after tomorrow.”

Female teachers, in particular, have 
a duty here, according to Günter’s 
point of view. They need to encourage 
girls, who are still greatly underrepre-
sented in the natural sciences. They 
should be role models for them. Günt-
er herself has done her part. When 

she was appointed to the management 
team of the IPP in 2000, she was the 
youngest female to ever become a Max 
Planck Director. “It is very important 
for girls – even for those from high 
schools who visit us – to see that wom-
en can do such things.”

She was only partly successful here 
with her own daughter, Stefanie, of all 
people. The baby whose illness once al-
most prevented her from defending her 
doctoral thesis is now 21 – and study-
ing medicine. Really. For a long time, 
physics was also on her short list, but 
then she decided against science and 
for patients. But, in a way, the daugh-
ter is following in the footsteps of the 
mother. In the early 1980s, Sibylle 
Günter couldn’t make up her mind be-
tween medicine and physics, either. 
“But then I decided that I’m too lazy for 
medicine,” says Günter and laughs.

There is not a trace of laziness these 
days, though: her working day is well 
planned. Sibylle Günter starts it in the 
imposing Director’s office. There, on 
the top floor of the administration 
building, in front of the wall unit and 
beneath the colorful picture of a forest, 
she manages the issues of the institute 
with its 1,100 or so staff. After lunch 
she goes down to her old researcher’s 
office – it has no air conditioning, but 
it is filled with books and articles. Günt- P
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top: Sibylle Günter is in charge 
of 1,100 staff. When she was 
appointed to the management 
team of the IPP in 2000, she 
was 36 – and the youngest 
female to ever be appointed a 
Max Planck Director.

bottom: Basic research for 
fusion: The images show 
simulations of fast reconnec-
tion, which is also important 
in astrophysical plasmas.
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er supervises degree students, doctoral 
students and post-docs, discusses with 
colleagues, engrosses herself in science. 
“The people in the administration 
think this is somewhat strange,” says 
Günter. “But I want to be where my sci-
ence is happening.”

In recent months, Günter has had 
hardly any time for this. Too often she 
was travelling, too often politics required 

her involvement. After all, Fukushima 
changed everything. There was no pos-
sibility of her taking a holiday. One sail-
ing trip with colleagues in Greifswald is 
all she has been able to manage.

Sibylle Günter is convinced that 
these exceptional circumstances will last 
until the end of the year. Her hope is 
that, sometime next year, they, too, will 
be a thing of the past. “Greater rational-

ENVIRONMENT & CLIMATE_Personal Portrait

Sie haben eine Idee für ein Produkt oder eine Dienstleistung im Kopf?
start2grow unterstützt Sie bei der Erstellung eines Businissplans und 
bei der Realisierung Ihrer Geschäftsidee. Wir bieten: 
 Netzwerk mit über 600 Coaches
 hohe Geld- und Sachpreise
 kostenfreie Teilnahme

Jede Idee verdient eine Chance.

Stellarator
A type of reactor that generates 
the twisted magnetic field that 
is required to maintain a stable 
fusion plasma with the help of 
solenoids that are twisted like a 
Möbius strip. This type is more de-
manding than a tokamak in terms 
of construction, but theoretical 
investigations show its operation 
should be easier to manage.

GLOSSARY

Tokamak
This is the name of the fusion reactor on 
which most research has been done so far. 
Solenoids arranged in a circle generate a 
toroidal magnetic field. This must be twist-
ed like a spiral so that the plasma inside 
remains stable. The twisting results when 
a current flows through the plasma. The 
generation of the plasma current causes op-
erational problems that do not occur in the 
stellarator, the alternative type of reactor.

Nuclear fusion
A fusion power station aims to produce energy by fusing deuterium 
and tritium nuclei, two heavy hydrogen isotopes, to form helium. 
The fusion reaction ignites in a hot plasma of more than 100 million 
degrees Celsius. Since the plasma will cool down immediately if it 
comes into contact with a material, it is confined in a magnetic 
field without coming into contact with the wall. The challenges of 
fusion research include confining a stable plasma, developing suit-
able materials for the high loads in the reactor, and proving that 
more energy is produced by the fusion reactions than is required to 
generate the plasma.

ity will return to the discussion when 
the switch to sustainable energy has to 
be put into practice, if not before,” says 
the Director. And then her work will 
calm down as well. Sibylle Günter, at 
least, is confident that she can convince 
the politicians of the purpose and suc-
cess of nuclear fusion – so confident, in 
fact, that she has already booked her ski-
ing holiday for next February.            
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Apparent contrast: 
A memorial to Mao stands 

between two Western 
economic symbols. 

China’s rapid development 
is uniting many extremes.P
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 W  
hen Chinese premier 
Wen Jiabao and 13 of 
his ministers visited 
Germany in mid-June 
this year, the press 

was hot on his heels. Newspapers re-
ported almost daily on the status of Si-
no-German relations – albeit rarely 
without some mention of human rights 
abuses and crimes against the environ-
ment in China.

So far, so good, says researcher Tobi-
as ten Brink, given that such circum-
stances do indeed exist in China’s one-
party state. “But when the German me-
dia criticize employment conditions in 
China or present the country’s hunger 
for raw materials as a threat, while for-
getting to mention that Western busi-
nesses in particular are largely respon-
sible, that’s very one-sided,” the politi-
cal scientist explains.

Without foreign direct investment, the 
about-face from Mao to market econo-
my would scarcely have been so success-
ful. In the course of globalization, many 
Western industries have recognized the 
opportunity and invested in China. 
Since then, huge numbers of mainland 
production plants have served as cheap 
workbenches at which workers are paid 
a pittance to assemble products on be-
half of European, American and Far East-
ern companies. “Many Chinese exports 
at present are “Chinese” only in the 
sense that they are assembled in China. 
This means that the bulk of the profits 
are pocketed by multinational groups 
rather than local producers or suppli-
ers,” says Tobias ten Brink.

Nevertheless, the multinationals 
have not been the only ones to capital-
ize on this development. The invest-
ments and tax revenues have enabled 

TEXT BIRGIT FENZEL

Old Buddhist temples, rural underdevelopment and extreme 

poverty on the one hand, skyscrapers, high-tech and world 

champion in exports on the other: during the past 40 years, 

China has surged forward to catch up with the industrialized 

nations. Tobias ten Brink at the Max Planck Institute for 

the Study of Societies in Cologne is researching the causes 

of this economic boom, as well as the factors that could lead 

to the destabilization of the Chinese success model.

The Short March 
to Capitalism

  4 | 11  MaxPlanckResearch    87



while ways to invest it, which is why 
the investment rate in Europe, North 
America and Japan was so low.” Regard-
less of the risks that prevailed 20 years 
ago, investors were attracted by the 
promise of better profits in China’s fast 
developing economy.

CHINA’S ADVANTAGE OF 
UNDERDEVELOPMENT 

From the very beginning, the main 
business took the form of exports to the 
traditional centers of capitalism. It is 
this that distinguishes China from, say, 
the US, where, since the 1990s, growth 
in gross domestic product has owed 
far more to credit-fueled consumption 
than to investment.

China’s ascent, on the other hand, 
according to Tobias ten Brink, has been 
driven by precisely the opposite forces: 
“The boom was based on unparalleled 
levels of investment and a comparative-
ly low rate of consumption.” In addi-
tion, China discovered the advantage of 
underdevelopment and made the tran-
sition from the cheap workbench of the 
Western industrial countries to a serious 
competitor with products of its own.

The market-leading computer man-
ufacturer Lenovo, which has lured cus-
tomers away from the likes of Dell and 
Apple, is just one example of how Chi-
na has succeeded in catching up by 
adapting existing technologies and pro-
cesses. “Even though the Chinese may 
appear to be very good at it, that doesn’t 
mean they are the only ones to get 
ahead by copying,” says the Max Planck 
researcher. “We find the same thing in 

the People’s Republic to catch up rap-
idly. In just 40 years, China has become 
a driving force in the global economy. 
Not only have the Chinese since be-
come world-champion exporters, but 
they are continuing to extend their 
lead. The spectrum of goods from the 
Far East ranges from toys, bicycles, 
shoes and domestic appliances to digi-
tal cameras, computers, cell phones 
and automobiles.

SUCCESS THANKS TO FAVORABLE 
CONSTELLATIONS 

Economic experts agree that low wage 
costs are not the sole reason for the sub-
stantial increase in foreign direct in-

vestment. “China’s success is largely 
contingent on factors that have not 
been influenced by the Chinese ruling 
elite, but that are based, instead, on fa-
vorable global economic and Far East-
ern constellations,” says ten Brink.

The fuse was lit, for instance, as eco-
nomic development stagnated in the 
traditional centers of capitalism. “The 
Chinese looked good because the rest 
were shabby in comparison,” explains 
the researcher, describing the situation 
in the 1990s when Western investors 
had pockets full of money and did not 
rightly know where to invest it. “In 
those days, there was a dearth of invest-
ment opportunities with too much 
available capital and too few worth-
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 » In just 40 years, China has become a driving force in the global economy. 

Not only have the Chinese since become world-champion exporters, but they 

are continuing to extend their lead.

Tobias ten Brink of the Max Planck Institute 
for the Study of Societies is investigating 
how, in just 40 years, China has risen from a 
developing country to become the world’s 
second-largest economy. 
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the history of virtually every develop-
ing and emerging country – German 
companies did the same at the end of 
the 19th century.”

Another important factor cited by 
Tobias ten Brink in China’s unparal-
leled economic growth is the promi-
nent interventionist role played by the 
state: “This, in particular, is what makes 
China so exciting for me, in that the 
typical distinction made in the social 
sciences between economics and poli-

tics is even less prevalent than in liber-
al market economies.” This particular 
feature also makes the country an inter-
esting subject for comparative political 
economists.

THE STATE CREATES THE BASES 
FOR CAPITAL FLOW

In China, central government plays a 
decisive role in that, over and beyond 
its administrative and legislative func-

tions, it creates the bases for the flow of 
capital – for example by providing a 
functioning transport, energy and com-
munications infrastructure.

In addition, the state not only con-
trols important industrial enterprises, 
but it also has a hand in the financial 
transactions and investments undertak-
en by major banks. Tobias ten Brink 
cites the huge economic stimulus pro-
grams that were set in motion during 
the global economic crisis as an exam-

Functioning infrastructure: The state in China is not just responsible for administration 
and legislation, it also creates some of the important bases of the economy.

All of the figures point upwards: China is playing in the same league as the great industrial nations and has already overtaken Japan (left). 
The People’s Republic is now also a leader in GDP. Its growth was less sharply curbed by the global economic crisis than that of other nations (right).
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ple of the “substantial economic policy 
freedom” that Beijing enjoys as a result 
of its control of the purse strings.

ANCHOR OF THE 
GLOBAL ECONOMY 

When, during the global economic cri-
sis of 2008/2009, the Chinese economy, 
too, began to falter, the government 
initiated the world’s largest economic 
stimulus package relative to GDP, worth 
the equivalent of around 460 billion 
euros. This not only saved the domes-
tic economy from collapse, ten Brink 
believes. “At the time, China proved to 
be the sheet anchor of the global econ-
omy. Growth in the People’s Republic 
was probably the single most important 
factor in preventing the global econo-
my from falling still further.”
Because this state interventionism, cou-
pled with a marked spirit of liberal mar-
ket enterprise, was oriented more to-
ward macroeconomic parameters than 
toward the needs of the population, in 
ten Brink’s view, the system is not what 
the Chinese Communist Party imag-
ined when it decreed a socialist market 
economy to be the official line: “It’s 
rather the case that a new version of 
capitalism has emerged in China, a 
form of state capitalism driven by com-
petition that combines some extreme-
ly heterogeneous production regimes, 
types of enterprise and government 
policies. The growth this model has 
achieved should cause every defender 
of the free market to fall silent.”
This does not, however, mean that 
there are no risks of destabilization. 
“The extremely high dependence on 
the world market entails some substan-
tial risks,” says ten Brink, citing one of 
the greatest hazards that could bring 
the Chinese dragon crashing down to 

earth. The negative effects of this de-
pendence made themselves felt in the 
years 2008 and 2009, when Chinese ex-
ports fell by a quarter as a result of the 
global crisis and the end of the consum-
er boom in the OECD member states.

MILLIONS OF PEOPLE LOST 
THEIR JOBS 

“In the electronics and textile industries, 
which produce mainly for the world 
market, but also in other sectors, the 
number of layoffs ran into the millions. 
On top of that, the credit squeeze meant 
that there were fewer financial resourc-
es available for foreign investment in 
China,” explains Tobias ten Brink.

The obvious idea of ending the de-
pendence of the Chinese economy on 
the global market by stimulating do-

mestic demand presents the govern-
ment with another problem. “To do 
so, wages would have to rise consider-
ably, and the social security systems 
would have to be massively expanded. 
This, in turn – in the view of a large el-
ement of the ruling elite – would elim-
inate China’s principal competitive ad-
vantages in the shape of low labor 
costs and taxes.”

The scientist sees a further problem 
in the political system itself. Despite 
the stubbornly persistent impression of 
China as a unitary state under the total 
top-down control of the communist 
party, the image in reality is very differ-
ent. Describing the reality in China, 
which resembles not so much a strict 
dictatorship as a fragmented party 
state, he explains: “The very fact that 
there are 22 provinces, five autono-

 » Growth in the People’s Republic was probably the single most important factor 

in preventing the global economy from falling still further.
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mous regions and four cities with pro-
vincial status all coexisting side by side 
means that the picture on the ground 
is fairly disparate.”

Moreover, the division of govern-
ment into five hierarchical levels 
makes it impossible to exercise control 
down to the last detail. Local govern-
ment officials and representatives of 
the various authorities play a corre-
spondingly large role. On the basis of 
ten Brink’s observations, they do not 
restrict themselves merely to adminis-
trative duties, but also participate in 
the economic life of their region. “In 
practice, they are not just supportive, 
but they also assume economic activ-
ities and develop competencies simi-
lar to those of an entrepreneur,” as the 
researcher discovered on his visits to 
the country.

“The relationship between party, state 
and entrepreneurs of all kinds is very 
close,” says ten Brink. “Around 90 per-
cent of the 20,000 wealthiest Chinese 
have strong, frequently family-based 
relations with high-ranking govern-
ment or party functionaries.” The var-
ied alliances between parties are also 
supported by bribery and corruption, 
with regional economic subsidies in 
center field. One result has been, for ex-
ample, the emergence of lively compe-
tition between city governments at-
tempting to attract a maximum of 
subsidies and investors for their region.

However, there is a downside to this 
internal Chinese competition between 
locations. “There’s evidence of overin-
vestment and duplication of invest-
ment resulting from this anarchic rival-
ry,” Tobias ten Brink reports. Speculative 

real estate market bubbles are threaten-
ing to burst, while an increasing num-
ber of loans are proving to be unrecov-
erable. “This could provoke a financial 
crisis, which the State Council, the Fi-
nance Ministry, the Central Bank and 
other political organs, such as the Hui-
jin state fund, must try to overcome.”

ECONOMY AT RISK THROUGH 
SOCIAL INEQUALITIES  

Should the global economy not recov-
er to the extent expected, the entire sys-
tem is in imminent danger. The govern-
ment in Beijing has recognized this 
fact, and has been attempting for some 
time to reduce lending levels. Howev-
er, in accordance with the laws of phys-
ics, the Chinese locomotive has a long 
braking distance.

China may be a unitary state, but local authorities 
play a large role. What’s more, the government of this 
vast country is divided into five levels, rendering control 
down to the last detail practically impossible. The photo 
left shows a meeting of the “Chinese People’s Political 
Consultative Conference.” 
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The huge social inequalities in this, the 
world’s most populous country could 
also prove to be a wrench in the works. 
Measured by GDP, China has overtak-
en Japan as the world’s second-largest 
economy. However, given that income 
differentials play no part in its calcula-
tion, GDP alone tells us nothing about 
the distribution of prosperity within 
the country. “According to recent esti-
mates, 0.4 percent of households hold 
over 70 percent of the wealth. Wages as 
a proportion of GDP have fallen from 
53 percent in 1992 to around 40 per-
cent in 2006,” says ten Brink.

Thus, in China, there are a compar-
atively small number of people from 
the economic and political elites ranged 
against millions of ordinary workers. 
Many of the latter are low-paid mi-
grant workers wandering in search of 
work. For decades, they formed the 
backbone of Chinese economic devel-
opment, silently laboring on assembly 
lines, making goods for the West for a 
pittance in wages.

INJUSTICES PROVOKE 
RESISTANCE 

But now the locomotive is no longer 
running so smoothly. People are hitting 
the streets with ever greater frequency 
to let off steam and to protest prevail-
ing injustices. In Tobias ten Brink’s 
view, the awakening of resistance goes 
hand in hand with a behavioral change 
at the grassroots level in society. “Mi-
grant workers are settling in the cities 
and developing social aspirations,” he 
says. “During the wave of strikes in 
Guangdong province in the summer of 
2010, there were aggressive demands 
for better pay; the striking workers held 
meetings and elected their own dele-
gates.” The government is evidently P
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Social contrasts: The distribution of wealth in the People’s Republic is severely uneven. 
Migrant workers are seen here eating outside the containers they live in. Better accommo-
dation, as in the houses in the background, is beyond their reach (top). Worse off still are 
these migrant women, sleeping in the waste paper they previously collected.
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aware of the risk of destabilization re-
sulting from such tendencies. Howev-
er, its reactions illustrate the deep di-
lemma in which it finds itself.

Caught between public promises to 
increase consumption and expand the 
social security system to satisfy the 
growing aspirations of the working 
population on the one hand and the 
continuing belief in the competitive 
advantages of low wages on the other, 
the government’s approach to crisis 
management oscillates between firm-
but-fair authoritarianism and disorga-
nized despotism.

It responds to pressure by exerting 
counter pressure, but also with laws 
and real programs designed, for exam-
ple, to raise the minimum wage and 
expand social infrastructures. “Accord-
ing to official figures, 20 percent of the 
economic stimulus package valued at 
the equivalent of 460 billion euros has 
been invested for such purposes,” adds 
ten Brink. Government maintains that 
the money has been used to pursue 
social security programs based on 
Western models. In Tobias ten Brink’s 
opinion, these efforts to create a social 
partnership founded on a balance of 
interests “pay more than just lip ser-
vice” to the state’s ideal of a harmoni-
ous society.

Then again, such measures do not 
go far enough. “They were insufficient 
either to stem the wave of protests or 
to guarantee a stronger domestic mar-
ket.” The scientist also doubts whether 
the regulations that raise the minimum 
wage will be universally implemented 
in the provinces. Against this back-
ground, he considers it “less than like-
ly” that social injustices will be checked.

Above all, however, there is a lack of 
any functioning workers’ representa-
tion. Where such a thing even exists on 

GLOSSARY 

OECD
The Organization for Economic Cooper-
ation and Development has a member-
ship of 34 states. The objectives of 
the OECD, founded in 1961 with head-
quarters in Paris, include contributing 
to optimum economic development, 
higher employment and a rising stan-
dard of living in member states and de-
veloping countries and expanding world 
trade on a multilateral basis.

Socialist market economy
The official term used by the leadership 
of the Chinese communist party to 
express its doctrine that the People‘s 
Republic, with the aid of a partial relax-
ation of the market, is in a transitional 
stage on the way to becoming a fully 
developed socialist society. Accordingly, 
the market is merely an instrument 
in the development of the national 
economy and is kept under control by 
the party state.

Comparative political economics
Comparative political economics is con-
cerned with the interactions between 
the economy, politics and society in 
different countries and regions. In order 
to achieve a better understanding of the 
causes, forms and mechanisms of the 
change that is taking place in economic 
institutions under conditions of increas-
ing internationalization, this discipline 
studies the role of national politics and 
other social institutions in the creation 
of diverse manifestations of capitalism.

the factory floor, the representatives of 
the state trade unions are more likely 
to act as “co-managers and organizers 
of leisure activities” than as upholders 
of workers’ interests. Their close ties to 
the party state in any case impede any 
independent trade union work. Higher 
minimum wages have also caused ma-
jor foreign businesses to transfer parts 
of their production to provinces in the 
interior in order to profit from the low-
er labor costs they find there.

Even if China were to achieve the 
goal of 4 percent inflation in the cur-
rent year by the skin of its teeth, the 
end of the Chinese success story may 
not yet be in sight. “Growth in China, 
as in other economies, follows a cycli-
cal course,” explains ten Brink. It is en-
tirely normal that periods of high GDP 
growth should be interspersed with pe-
riods of lower growth.

NO CAPITALISM WITHOUT CRISES 

“Nevertheless, the dangers are real,” ten 
Brink emphasizes. “Just as many favor-
able circumstances combined to dy-
namize the economy, there are also 
downsides that could trigger the oppo-
site effect.” The factors that have pow-
ered the Chinese economic miracle 
could, in the end, prove to be centrifu-
gal forces that send it off at a tangent. 
Besides the dependence on exports and 
fluctuations in the global market, Tobi-
as ten Brink sees social injustices as a 
particular source of risk.

All in all, he believes that China is 
by no means a unique exception: “The 
argument that China is China and, as 
such, cannot be compared with any-
where else is a myth.” Accordingly, he 
regards it as an important part of his 
task as a political scientist to seek com-
parisons with other manifestations of 

 » Even if China were to achieve the goal of 4 percent inflation in the current 

year by the skin of its teeth, Tobias ten Brink does not see this as the end of 

the Chinese success story.

CULTURE & SOCIETY_China

capitalism. He is not just interested in 
exciting details; he is also looking for 
evidence that the universal features of 
capitalist modernization can be identi-
fied in China. This would once again 
prove that there can be no capitalism 
without crises and social contradic-
tions. “That is equally true of the new 
Chinese capitalism.”                          
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A century has passed since the German science world underwent rapid development in conjunction 

with the then-booming chemicals industry. The two chemistry institutes of the newly founded 

Kaiser Wilhelm Society were officially opened by the Kaiser himself in 1912. The first Director of the 

Institute for Physical Chemistry was Fritz Haber – a brilliant scientist whose achievements, 

however, were not without controversy.

TEXT SUSANNE KIEWITZ

The Highs and Lows  
     of a Scientific Genius

The Kaiser was punctual, but the weather left 
something to be desired for the guests who 
had gathered in pastoral Dahlem on October 
23, 1912. The occasion was the official open-
ing of the Kaiser Wilhelm Institute for Phys-
ical Chemistry and Electrochemistry and the 
Kaiser Wilhelm Institute for Chemistry. Ac-
cording to the official program, the distin-
guished persons from the fields of business, 
science and politics were to assume their 
standing places in the narrow library of the 
Institute for Chemistry by 9:45 a.m. sharp to 
await the arrival of the Kaiser, who would 
make his way by car to Dahlem, which, back 
then, was still a rural village enclave on the 
outskirts of Berlin.

Although the ceremony took only half 
an hour to complete, great hopes and aspi-
rations were riding on the event. The new 
institutes aspired to expand knowledge and 
expertise in two scientific fields in which 
German research already enjoyed world re-
nown and which, based on their practical 
applicability, were expected to yield very concrete gains for the 
country’s booming industrial sector. Both institutes operated in 
accordance with the principles of the Kaiser Wilhelm Society 
(KWS), which had been established in 1911 as an innovative asso-
ciation for the advancement of science, and which had also re-
solved to establish two research institutes of its own within the 
first year of its existence.

Following the rapid construction of the institute buildings, 
which took just 11 months, the scientists quickly settled into their, 
for the time, technically sophisticated laboratories and offices. 
Ernst von Ihne, an architect already renowned for the design of such 
prestigious buildings as the Königliche Bibliothek (later known as 
the Berlin State Library), also designed the new institute buildings. 
Despite their distance from the center of Berlin, he gave them qua-
si-palatial façades to lend them a representative grandeur.

Enormous expectations rested on the Directors of the new in-
stitutes. The KWS succeeded in recruiting chemist Fritz Haber for 
the Institute of Physical Chemistry. Haber was responsible for the 

research carried out there over the follow-
ing two decades and, in memory and honor 
of this brilliant – but also controversial – sci-
entist, the institute has borne his name 
since its incorporation into the Max Planck 
Society in 1953.

The son of a Jewish paint and chemicals 
merchant, Haber was born in Breslau in 1868 
and completed his doctorate in chemistry in 
Berlin in 1891. He embarked on his career as 
a scientist at Karlsruhe Technical University, 
where he made a name for himself with the 
publication of the first textbook on electro-
chemistry, a subject which was then emerg-
ing as a separate scientific discipline that 
combined innovative methods from physics 
and chemistry. He achieved his scientific 
breakthrough with the ammonia synthesis 
process, which he developed in 1908 and lat-
er perfected for industrial production togeth-
er with Carl Bosch. The process enabled the 
cost-effective synthesis of ammonia from hy-
drogen and atmospheric nitrogen.

Given that ammonia was the basic component of artificial fer-
tilizer, the process had a wide range of potential applications. At a 
time of expanding cities, declining child mortality and the general 
mobilization of resources, the resulting increases in agricultural 
yields provided a solution to looming social problems. Thanks to 
the Haber-Bosch process and the ability to make “bread from air,” 
famine revolts became a thing of the past.

Leopold Koppel, a Jewish banker, was a key supporter of Haber’s 
appointment to the institute. Koppel had had the foresight to in-
vest in the light bulb industry, and his company had made enor-
mous profits from the rapid spread of artificial lighting to roads, 
railway stations, factories and homes. Koppel’s bank also invested 
in the iron industry, safe and bank vault construction, and in the 
Berlin hotel sector, including the prestigious Grand Hotel Bristol. 
Shortly after the turn of the century, he was one of the richest men 
in Prussia. Awestruck visitors reported that his villa in Tiergarten, 
Berlin’s posh embassy quarter, contained “rooms full of Rembrandts, 
Rubens and Van Dycks.” P
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Fritz Haber revolutionized the use of artificial 
fertilizer with the help of ammonia, and 

developed poison gas weapons and respiratory 
filters for the war effort.

FLASHBACK_Chemistry
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Fritz Haber viewed the use of poison gas by the artillery as a partic-
ularly promising addition to modern weaponry. Contrary to expec-
tations, the German advance had ground to a halt just two months 
after the start of the war, and the fighting on the western front had 
stagnated into trench warfare. This put the Germans under consid-
erable stress, as ammunition was running low due to problems 
with nitrate imports. Although Haber’s ammonia synthesis opened 
the door to the artificial production of this basic material, large vol-
umes of poison gas weapons could be produced faster and more 
cheaply from industrial waste products.

Thus, the new weapon was used for the first time on Haber’s ad-
vice when the Germans launched a renewed attempt to break 
through the front in Flanders in April 1915. The resulting breach of 
the laws of war, which prohibited the use of chemical weapons, 
was accepted with the fatal consequence that their use quickly be-
came established on all sides of the conflict.

Fritz Haber and his institute became the driving force behind 
the development of this new war technology. The institute devel-
oped gas weapons and respiratory filters for masks to protect the 
soldiers and military horses against chemical attacks from both 
their opponents and their own weapons in the event of a change in 
wind direction. Haber, who was appointed a captain, led the front-
line action himself. Despite establishing his public credentials as a 
patriot, in moral terms, his involvement in the war effort proved fa-
tal. His wife, Clara Immerwahr, a chemist and pacifist, shot herself 
in 1915 using Haber’s service weapon. At the end of the war, Haber 
had the distinction of being honored by the 1918 Swedish Academy 
of Sciences with the Nobel Prize in Chemistry, while simultaneous-
ly being vilified as a war criminal by the Allied victors.

After the war, the focus of the work carried out at Haber’s institute 
shifted to basic research. X-ray crystallography and theoretical chem-
istry, which availed of the insights and approaches developed by the 
recently emerged discipline of quantum mechanics, became impor-
tant research fields for the institute. Subsequently, such renowned 
scientists as James Franck, Michael Polanyi and Herbert Freundlich 
all started out as members of Haber’s team at the institute.

Among the researchers from all over the world who frequented 
the social circle at Haber’s villa was Albert Einstein who, despite his 
pacifist beliefs that contrasted starkly with Haber’s nationalistic 
and conservative views, had been a close friend of Haber’s since 1911. 
Haber’s institute enjoyed an excellent reputation throughout the 
world. In the late 1920s, almost half of its employees came from 
abroad, including – as had been the case even before 1914 – Japan, a 
country in which Haber had a particular interest.

The first phase in the history of today’s Fritz Haber Institute 
came to an abrupt end a good 20 years after its establishment with 
the coming to power of the National Socialists. Affected both per-
sonally and as Director of the institute by the new anti-Semitic 
laws, which excluded Jews from public appointments, Fritz Haber 
applied for retirement in 1933. Profoundly depressed at the develop-
ments there, he turned his back on Germany and died in Basel, Swit-
zerland in 1934 at the age of 65.

But vast reserves of money and education did not automatically 
equal social recognition, as the influential German middle class was 
unwelcoming and even blatantly hostile in its attitude toward Jews. 
Moreover, baptism, for which Haber opted as a young man, no lon-
ger provided unrestricted access to German-Christian society. En-
dowments therefore provided an effective means of securing a foot-
hold on the social ladder. Science offered wide-ranging possibilities 
in this context since, even though it was viewed as the field of the 
future, it was still struggling for recognition and thus welcomed the 
support of wealthy, upwardly mobile outsiders.

Based on its mission of making scientific insights profitable 
through industry-oriented synthesis and catalyst research, Kop-
pel was persuaded to donate a large sum of money to Haber’s In-
stitute for Physical Chemistry. The expectation of the Institute’s 
rapid success was further cemented by Haber’s reputation for 
burning the midnight oil. With 700,000 marks – the equivalent 
of around 3.5 million euros today – Koppel donated the lion’s 
share of the funding for the construction of the institute build-
ing. The fact that his desire for social recognition was an impor-

tant motivation for this generous donation is substantiated by 
the program for the ceremony of October 23, 1912: the tightly 
scheduled proceedings allowed time for a brief personal encoun-
ter between the Jewish banker and the Kaiser. Having been hon-
ored in this way, Koppel did not hesitate to provide a further 
300,000 marks.

The practicality of the research carried out at the institute was 
clearly demonstrated to the Kaiser during his tour of the laborato-
ries. He inspected an innovative gas interferometer that could ac-
curately detect the presence of hazardous mine gas in the air and 
prevent explosions underground. The Kaiser also praised as “colos-
sal” the testing of gas and water pipes that were under strong at-
tack from the corrosive effects of “vagabonding tram currents.”

However, no one could have predicted on that day in October 
1912 that gas research would ultimately shape the institute’s early 
years of activity. World War I broke out just two years after the 
opening and, like most German intellectuals, Haber welcomed the 
conflict with open arms.

In accordance with his motto “In peace for humanity, in war for 
the Fatherland,” Haber placed his scientific talents entirely at the 
disposal of the national cause of German victory in the war. Begin-
ning in 1916, his institute was under the Supreme Army Command, 
and Haber himself was appointed Director of the Central Office for 
Chemistry at the War Ministry in 1914.

 » Usually shielded from the noisy rush of the metropolis, the idyllic 
and peaceful village of Dahlem was the scene of bustling activity 
this morning. A steady stream of cars drove along Friedbergstraße 
to the two new institutes of the Kaiser Wilhelm Society for the 
Advancement of Science: the leading men from the natural 
sciences (…), the top representatives of industry (…) «

Vossische Zeitung newspaper of October 23, 1912 (evening edition)

A new campus on the green field: The Kaiser Wilhelm Institutes for Chemistry (second building from the left) and for Physical Chemistry 
and Electrochemistry (second building from the right) following their official opening in 1912.
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Quotation Marks and Gut Instinct?
Workshop on good scientific practice reveals uncertainties

“Listing your sources is not as simple as many think. There’s 
a lot of advice to be had, but what is correct and useful?” Lea 
Heimbeck doesn’t generally give the impression of being 
clueless, but the doctoral student’s account at the MPI for 
European Legal History was received with widespread nod-
ding. At least 20 budding junior scientists attended the work-
shop on “Good scientific practice?” with an intentionally 
provocative question mark in its title. The workshop was or-
ganized by the MPI in response to the call issued by the MPS 
ethics council following the Guttenberg affair to increase 
training efforts in this area.

There is a great deal of uncertainty, although one might 
think that many of the rules for scientific work must be estab-
lished in writing somewhere. However, Volker Rieble, a labor 
law and plagiarism expert from Munich, confirms this: “I re-
ceive 150 e-mails every week with the words ‘I’ve got a cita-
tion problem.’” Skillfully approaching science as a social prac-
tice and pointing to blind spots in the current debate, 
separating legal and moral considerations from one another 
and looking at manners, conventions, trends and styles of the 
jurist as a solitary researcher, Miloš Vec offered a rousing tour 
de force through the thicket of standards, covering both qual-
ity and originality. The legal expert from the MPI, who also 
regularly works as a journalist, did not leave out the “atten-
tion industry of the media.” He described the academic dis-
course as a personal source of socialization, and proved that 
he himself is professionally adept at acting according to his 
own advice: thinking from a perspective of everyday work. 

But how far will it get you? Is “ethics” even the correct 
word to use in connection with quotation difficulties, or 
should one rather speak of “techniques of the trade”? What 

is proper, what is correct? Are the “Rules of Good Scientif-
ic Practice” of the Max Planck Society useful? Miloš Vec 
would at least like to see rules adapted to the different fields 
of research, and Volker Rieble, who considers the MPS rules 
“too general,” advocated minimum standards when it 
comes to citations. 

The difficulties that doctoral students struggle with in 
practice were underscored by the survey Lea Heimbeck car-
ried out ahead of the workshop – “in a desperate attempt to 
find clarity.” She asked 15 doctoral colleagues to mark the 
places in one and a half pages of text taken from her thesis 
that they thought required footnotes. The result was aston-
ishing. “Some people expect footnotes in places where I state 
my own conclusions.” The number of suggestions for foot-
notes also varied from 5 to 15.

Volker Rieble offers a clear guiding principle: “Either you 
place footnotes only where you have used material from oth-
er sources, meaning that everything else is your own work, 
or you inform the reader linguistically, using phrases such as 
‘I, on the other hand, think that ... .’” But Lea Heimbeck still 
thinks that “this principle of highlighting anything foreign 
is somewhat absurd, as it is difficult to know where to draw 
the line. Where do my own thoughts begin on a subject that 
has already been covered by someone else?”

The fear of getting tangled up in this thicket is great – es-
pecially after she saw another female student have her unti-
dy seminar paper graded 0 in her Ph.D. supervisor Miloš Vec’s 
seminar just one month before the Guttenberg case. 

Lea Heimbeck is therefore happy that Miloš Vec and 
Thomas Duve work at the institute – two legal scholars who 
are aware of the difficulties, even if Volker Rieble wants to 
reduce the responsibility of the reviewers and the doctoral 
supervisors. “The author is responsible for his or her own 
work. Academia is not similar to sports, where the coach has 
to pass a drug test as well. Otherwise, we would become the 
probity police of higher education.”

In a sense, this part falls to Susanne Pelster and My-Sun 
Kim in the Deanery of Law at Goethe University Frankfurt. 
They reported that electronic plagiarism detection has been 
used on exam papers since 2006, and stated that, clearly, the 
students “are generally not very aware of the problems that 
arise when quoting Internet sources.” A frequently used 
argument for cases where similarly phrased passages occur 
in several students’ papers is “we worked on it together in 
the team.”  

In a short lecture about the problems involved in inter-
disciplinary collaborative research, Thomas Duve explored 
the increasingly confused concept of authorship. Volker Rie-
ble concluded the day with an evening lecture on the debate 
about scientific plagiarism and made a prediction: “There 
will eventually be consensus in this matter, because the sci-
entific community prefers it that way.”

Lively lecture: Miloš Vec (center) in action at the workshop entitled 
“Good scientific practice?” Also on the panel, plagiarism expert 
Volker Rieble (left) and legal historian Thomas Duve.
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Twittering from Space
Tweeters in a typing frenzy: MPS makes use of DLR and ESA social media campaign

For German Aerospace Day on Septem-
ber 18, the European Space Agency 
(ESA) and the German Aerospace Cen-
ter (DLR) invited 60 tweeters to Co-
logne. Michael Frewin, who is respon-
sible for the Max Planck Society’s 
Twitter channel, reported live @max-
planckpress.

The universe: Infinite space. Un-
broken silence. And then it goes 
“ping.” When astronauts twitter, they 
have many readers on computers and 
mobile phones. The messages, phrases 
and images from space are distributed 
in a matter of seconds via social net-
works to the online community of 
aeronautics and aerospace buffs. There 
is not a rocket launch at NASA that is 
not reported live. Of course it is broad-
cast on TV, but it is also on Twitter, 
Facebook, etc.

The PR and communication strate-
gists of the US space agency target 
nerds and journalists, who are usually 
active users of the social networks, and 
provide them with information. In Eu-
rope, this new type of corporate com-
munication is still in its infancy, but it 
is growing fast. For example, in mid-
September, the social media managers 
of ESA and DLR sent out invitations to 
the first European aerospace Tweetup. 
Of the 418 who registered their inter-
est, 60 were given the opportunity to 
conduct exclusive interviews with as-
tronauts in Cologne, listen to talks and 

visit, among other things, the Strato-
spheric Observatory for Infrared As-
tronomy (SOFIA), the Airbus 380 pro-
totype and the European Astronaut 
Center (EAC).

An Aerospace Tweetup? It sounds 
very hip, and it follows a simple recipe: 
“You put 60 space freaks in a tent and 
feed them information,” explains Mi-
chael Frewins, who twittered mainly 
about missions in which Max Planck 
took part. “The tweeters hardly speak 
to each other. They all try to report any 
news as it happens.” Many of the par-
ticipants had already attended similar 
events. To Michael Frewin, it was un-
charted terrain: “serious geek territory.” 

Besides the technical details of an 
expedition, many people want to know 
more about everyday life in space. 
What does a flute sound like on the 

In the spotlight: ESA astronaut Paolo Nespoli (centre) obviously enjoys himself among 
his twitter fans. The Max Planck Society now also has its own Twitter Channel.

ISS? What does a normal workday look 
like? Spellbound, the audience listens 
to the stories. “Astronauts have the 
same status as Nobel Laureates,” Mi-
chael Frewin says. During the event, 
Michael Frewin sent 167 tweets, 43 of 
which were forwarded. In 54 cases, oth-
er tweeters replied, starting a conversa-
tion. During the campaign, around 35 
new tweeters subscribed to the Max 
Planck Society’s channel. 

“The objective of the Society’s par-
ticipation in the SpaceTweetup was to 
get an idea of the utility of such social 
media campaigns for internal commu-
nication and events organized by the 
Max Planck Society,” explains Felici-
tas von Aretin, Head of Corporate 
Communications. “In the future, we 
will incorporate small-scale social me-
dia reporting in our portfolio.” It is es-
pecially useful for events that target 
young, media-savvy interest groups, 
and for dealing with highly newswor-
thy topics.

The Tweetup focused on the flying infrared 
observatory, SOFIA, which made an interim 
stop in Cologne.  
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Leading the German Field
14 ERC Starting Grants awarded to Max Planck researchers

Following its fourth call for applications, the 
European Research Council (ERC) selected 
480 talented young investigators who will 
receive research grants totaling around 670 
million euros. Of these so-called Starting 
Grants, 64 were awarded to scientists work-
ing in Germany; 14 of them went to junior 
researchers at Max Planck Institutes.

An application to the research council is 
well worth the effort. Each Starting Grant 
recipient will receive up to two million eu-
ros over a period of five years. But the com-
petition is stiff: the number of applications 
to the three ERC fields Life Sciences, Phys-
ical Sciences & Engineering, and Social Sci-
ences & Humanities rose by 42 percent over 
the previous year, to 4,080 in 2011 (there 
were 2,873 applications in 2010). Neverthe-
less, Max Planck researchers performed 
above average. A total of 14 Starting Grants 
(including one that was awarded to a 
young female researcher at the Dutch MPI 
for Psycholinguistics, which is not listed in 
the German grant statistics) makes for a 
success rate of 22 percent, thus beating 
the EU average of 12 percent for successful 
applications.

This result puts the Max Planck Society 
right at the top in Germany. Other success-
ful institutions include the Helmholtz Asso-
ciation (7 grants), University of Freiburg (5), 
TU München (4) and the Universities of 
Han over and Bonn (3 grants each). Within the 
MPS, the MPI für Kohlenforschung and the 
Fritz Haber Institute did best: two scientists 
at each of these institutions secured the 

Among the 14 scientists from Max Planck 
Institutes who received a Starting Grant from the 
European Research Council, two are women: 
Mirjam Ernestus (MPI for Psycholinguistics, left) 
and Elisabeth Binder (MPI of Psychiatry).

Broadening Horizons, Making New Friends

“I loved the conference! Thank you for a great time.” This 
quote comes from the feedback form of a doctoral student 
who took part in this year’s international Ph.D. student sym-
posium “Horizons in Molecular Biology” in Göttingen – and 
it sums up the impression of many of the 200 participants. 
Almost a bit sad, like parents saying goodbye to their chil-
dren, the organizational team, consisting of about 20 doc-
toral students from the International Max Planck Research 
School for Molecular Biology, waved to the last departing 
speakers. They had all grown quite fond of each other dur-
ing the mid-September conference.

Scientific exchange was at the heart of the symposium, and 
was ensured through lectures by renowned scientists, by the 
doctoral students themselves, and in poster sessions. Some of 
the speakers were delighted to be able to broaden their hori-
zons in different areas of molecular biology, and many doctor-
al students initiated cooperation projects that will be valuable 
to their own scientific work, returning home full of new ideas.

The most important thing about Horizons, however, is 
that it is a conference by Ph.D. students for Ph.D. students. 

Communication between students and speakers is thus stim-
ulated through the many social activities. For example, they 
all met up in the free and easy atmosphere of a pub, and also 
went bowling together. The last evening of the conference 
was devoted to the traditional final party. Two further events 
characterized the symposium: on the initiative of immuno-
biologist Jon Yewdell, the wine and cheese soirée was accom-
panied by a jam session. “Connectomics,” a special activity 
for promoting the exchange of ideas between young re-
searchers and “old hands,” provided around 50 doctoral stu-
dents with the opportunity to chat with professors and re-
ceive some first-hand career advice.

After a year of preparations once the laboratory work of 
the day was finished, breakfast meetings in the still-empty caf-
eterias, and sometimes tattered nerves – when every hotel 
room in Göttingen appeared to be booked, for instance – the 
organizers can now relax and look back on the conference 
with satisfaction, thanks to the feedback forms. But the rest 
period is brief, as the preparations for 2012 will begin shortly: 
next year’s conference is scheduled for September 10−13.

sought-after distinction: Martin Sterrer and 
Alexandre Tkatchenko (FHI), and Manuel 
Alcarazo and Nuno Maulide (MPI für Kohlen-
forschung). The other recipients were: Elis-
abeth Binder (MPI of Psychiatry), Mirjam 
Ernestus (MPI for Psycholinguistics), Ran-
dolf Pohl (MPI of Quantum Optics), Paulo 
Freire (MPI for Radio Astronomy), Peer 
Fischer (MPI for the Science of Light), 
Stephan Grill (MPI of Molecular Cell Biology 
and Genetics), Frank Jenko (MPI for Plasma 
Physics), Andrew Pospisilik (MPI of Immu-
nobiology and Epigenetics), Björn Siemers 
(MPI for Ornithology) and Markus Zweck-
stetter (MPI for Biophysical Chemistry).

This makes the fourth call for applica-
tions the most successful one for the Max 
Planck Society. The 10 percent of successful 
applications in the first call in 2007 became 
14 percent in the second call and 20 percent 
in the third. Among the 21 countries in 
which scientists received Starting Grants, 
Germany ranks second; first place is held by 
Great Britain, with 124 grants. Germany (64) 
is followed by France (57) and the Nether-
lands (47). A breakdown by nationality 
shows that German scientists received the 
most grants (83), ahead of the Brits (75).
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GS Junior System

GS Junior, my new best friend 
...because now I can sequence on my bench-top

We think you’re going to like the new GS Junior System. And not simply because 
it’s new and exciting. It’s much more than that. 

� The GS Junior System allows you to perform next-generation sequencing in   
 your lab, on your bench, when you’re ready. And because it is based on proven 
 454 Sequencing Systems, it delivers results you can trust time and time again. 

� The GS Junior System also comes with a desktop PC equipped with user-  
 friendly bioinformatic tools. So you don’t need to be an IT expert to assemble, 
 map or analyze your genome, transcriptome or metagenome. 
 And what’s not to love about that? 

To learn more about the GS Junior System and how it can help you and your 
laboratory succeed, get in touch via our website: www.gsjunior.com 

It could be the start of a beautiful friendship.

GS Junior System – 
The power of next-generation sequencing in your hands

For life science research only. 
Not for use in diagnostic procedures.

454, 454 SEQUENCING, GS JUNIOR and GS FLX are trademarks of Roche.

© 2011 Roche Diagnostics. All rights reserved.

Roche Diagnostics Deutschland GmbH
Sandhofer Straße 116
68305 Mannheim
www.roche.de
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Max Planck Innovation is responsible for

the technology transfer of the Max Planck

Society and, as such, the link between

industry and basic research. With our inter-

disciplinary team we advise and support

scientists in evaluating their inventions,

filing patents and founding companies.

We offer industry a unique access to the

innovations of the Max Planck Institutes.

Thus we perform an important task: the

transfer of basic research results into

products, which contribute to the economic

and social progress.
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