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Dear reader,

Nowhere else in Europe will you
seeasmany migratingbatsasin
Papein Latvia. In the months of
August and September, tens of
thousands of these small mam-
mals, as well as huge flocks of
migratory birds, fly southwards
along the Baltic coast at night.

It’s a truly unique spectacle. But
scientists are still very muchin
the dark about where the animals
come from, where they are headed
and where they stop along the
way. And even less is known about
how climate change impacts mi-
gratory behaviour.

The gaps in our knowledge about
bats extend to many other migra-
tory species - which is one of the
reasons why migratory animals
are particularly endangered. Ac-
cording toa 2024 United Nations
survey, almost half of all migratory
populations are in decline and

22 percent are threatened with
extinction. In addition to climate
change, hunting, fishing, pesti-
cidesand habitatlossareallim-
pacting their chances of survival.

This means that if we want to pro-
tect these species, we need to learn
more about their migratory be-
haviour - how they prepare for the
journey, which individuals survive
and return, how migration routes
change over time and, last but not
least, how the animals navigate.
All these topics are the subject of
intense research at our university

and also the focus of this year’s issue

of EINBLICKE. We look at arange of
different species, taking you to the
Latvian Baltic coast to watch the
bats migrate, to Greece to observe
thelearning walks of desert ants, to
Norderney, where young wheatears
are preparing for their journey, and
to Germany’s most closely moni-
tored common tern colony at Lake
Bant near Wilhelmshaven.

Oldenburg’s animal navigation
researchers have set their sights
beyond studies of sensory percep-
tion and animal behaviour, how-
ever. Biologist Henrik Mouritsen
and ornithologist Miriam Liedvo-
gelexplain in an interview how
studies on animal orientation and

navigation not only help preserve
migratory populations, but can also
inspire technological innovation
in avariety of fields, from quantum
computers to autonomous vehicles.

In this issue, we also introduce you
to three impressive researchers at
our university who are pursuing
new insights that could make areal
difference in music, social sciences
and economics: Mario Dunkel is
investigating the social impact of
music, Gundula Zoch is analysing
vast amounts of data to glean new
knowledge about social inequali-
ties,and Johannes Lorenz is using
mathematical models to explore
ways to improve tax morale. We
alsolook at how a new type of
emergency care service could ease
theburden on ambulance services,
and introduce you to Germany’s
oldest photovoltaic system still in
operation.

We wish youan inspiring read!

The EINBLICKE editorial team
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Mysterious and inspiring

Migratory species need special protection.

At the same time their fascinating abilities
provide inspiration for technological
advances.
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wattsis theaverage nominal output
of 18 historic solar modules that
generated electricity on the roof
of the Oldenburg Energy Lab from
1983 to 2022, according to recent
measurements. Manufactured as
prototypes more than four decades
ago, the modules have proven as-
tonishingly durable. Despite 1ook-
ing decidedly weathered after more
than 40 years of exposure to the

elements, they still deliver almost
as much energy as when they were
first installed, as a team headed by
physicist Dr Martin Knipper report-
ed in a recent study. The original

manufacturer’s data sheet promised
a slightly lower nominal output. They
preferred to err on the side of caution
because the modules were among the
first to be manufactured for use on
Earth rather than in space, so there
was very little empirical data to go on.

The 336 photovoltaic modules of the
Oldenburg Energy Lab were first put
into operation in 1979. They were
exhibited during a conference as part
of a demonstration system outside
the International Congress Centre
Berlin. After that they completed a
one-year field test on the Telefunk-

en skyscraper in Berlin, where they
generated electricity fora transmit-
ter. In 1983 they were permanently
installed on the roof of the newly
built Oldenburg Energy Lab, one of
the first buildings worldwide de-
signed to supply its own energy (a
goal that was never fully achieved,
however).

Most of the modules are still in use
today. The electricity they gener-
ate has been fed into the grid since
2007.Thisis probably the oldest sys-
tem of this sizein all Germany that
is still in working order.

0,3

millimetres is the thickness of the
monocrystalline silicon cells inside
thesolar modules. Rows of 36 connect-
ed cells are sandwiched between two
sheets of glass set in an aluminium
frame.

3,46

kilowatts was the nominal output
of the entire Oldenburg system. This
means that in a sunny year it would
deliver ayield of around 3,000 kilowatt
hours - enough to supply a two-person
household with electricity for a year or
to drive 15,000 kilometres in an elec-

triccar.

100

dollars was the price of one watt of
nominal output in the mid-1970s, so
at that time the market value of the
Oldenburg system would have been
more than 100,000 US dollars. Today,
wholesale prices have fallen by a factor
ofalmostathousand tobetweenioand
20 cents per watt.




“Nothing is more
important than education”

What opportunities does our society offer, which factors exacerbate inequality and how are
people’s attitudes and views affected by crises? Driven by a passion for numbers, social sci-
entist Gundula Zoch analyses thousands of people’s data to create a tangible picture of the
complexities of our social reality.

By Deike Stolz

he wanted to do
“something different”.
But what? Twenty
yearsago, just gradua-
ting from school, she didn’thave much
of an idea. “Something different”
meant: not electrical engineering like
her father; not natural scienceslike her
mother; and not civil engineering like
her older brother. But what? Gundula
Zoch printed out long lists of degree
courses. “My parents often used to
say: ‘Education is the most important
thing we can give you’,” she recalls.
She found plenty of subjects worthy
of consideration, but ultimately set-
tled on sociology, “and I was overjoyed
during my studies to find out just how
fascinatingitis.” Today, Gundula Zoch
isajunior professor of Sociology of So-
cial Inequalities at the University of
Oldenburg, researching, among other
things, precisely the centralrole of edu-
cation in determining the trajectories
of peoples’lives.
Herworkrevolvesaround the causes
and consequences of social inequal-
ities. Aside from the fact that we are
all individually different: what op-
portunities does society offer us to
participate in education (whether in
childcare, school, vocational training,
university or job-related training),
maintain social contacts, earn a de-
cent income, be politically active and
live as healthily as possible? What fac-
tors promote inequalities - related to
social background, gender, migration
background, age or place of residence?
Andhowdocrisesand transformations
impact our career trajectories and po-
litical views, for example? These are the
kind of questions that Zoch pursues,
ofteninprojects withresearchers from
other research institutions - such as
the Leibniz Institute for Educational
Trajectories (LIfBi), with which she has
maintained ties as a research fellow
since moving on to Oldenburgin 2021.
For her research, Gundula Zoch
draws on enormous data sets. “In Ger-
many we have incredible resources in
thisarea,” she explains. One exampleis
the LIfBi’s National Educational Panel
Study (NEPS), the largest longitudi-

nal study on educational inequalities.
Since 2009 more than 70,000 people
as well as 50,000 people in relevant
context such as parents or teachers in
schools, have been surveyed and as-
sessed annually on their life situation,
school, education, and employment
as part of this survey. This allows for
the examination of the trajectories
of competencies and educational in-
equalities from birth to old age. The
statistical methods Zoch uses to ana-
lyse these data sets allow her to detect
correlations, identify mechanismsand
determine cause and effect.

When commonly held
notions and empirical
reality diverge

It took some time before Zoch devel-
oped her enthusiasm for these quanti-
tative methods - i.e. the standardised
investigation into how and why par-
ticular combinations of characteris-
ticsaredistributed statistically. “When
starting out, it’s pretty tricky to get
your head around statistics and these
methods”, Zoch says from personal
experience during her timesasanun-
dergraduate. “Even today, I have the
greatest sympathy for my students
and make sure always to use plenty of
examples to illustrate the particular
importance of quantitative research
methods”, she adds.

“I just found numbers to be a lot
more convincing than verbal argu-
ments: they help tomake changesand
their causestangible.” Shewassotaken
by them, in fact, that after earning her
diplomain sociology,she completed an
additional degree in economics, spe-
cialisingin applied econometrics. This
allowed her to deepen her knowledge
of the causal analysis methods that at
the time were more commonly used in
economicsand tobeable toapply them
to sociological questions.

These methodsare still serving Gun-
dula Zoch well today. In the WorkMum
project, funded by the German Re-
search Foundation, she and her team

are juggling complex data on more
than 2,000 families. On a more or less
annual basis, NEPS provides survey
dataontheparents’livingand working
situations; the children complete com-
petence tests, for example in reading,
maths and science; and researchers
even observe the interactionsbetween
mothersandbabies.Zochand her team
combine all this data with the social
security data - accuratetotheday - on
the women’s working hours, earnings
and firm characteristics. “Collectingall
of this ourselves would be a multi-mil-
lion-euro project and just not feasible,”
Zoch points out.

The most recent finding, published
inJunebytheFederal Institute for Popu-
lation Research, which is involved in
theproject, is thatif mothershave their
child comparatively early, before the
average age for first births - currently
30 years - their children exhibit be-
low-average maths and social skills
in the first ten years of life, with the
lowest skills manifestingin children of
particularly young mothers of around
20 orunder. These differences, accord-
ing to Zoch and her team, are large-
ly explained by the fact that younger
mothers often have lower educational
qualifications and incomes. These fac-
tors still have a strong influence on
child development in Germany. The
conclusion they draw from this data,
however, is explicitly not that it is ad-
vantageous to start a family later, but
rather that decent and reliable formal
childcare provision would give particu-
larly young mothersand their children
abetter chance to catch up.

The topic of formal childcare, and
more specifically its expansion for un-
der-threesin Germany, wasalready the
subject of Zoch's multi-award-winning
dissertation, for which she conducted
research at the University of Bamberg
with ascholarship from the Excellence
Initiative. She cites itas an example of
how common perceptions and em-
pirical reality can diverge: “The per-
ception at the time was that so much
money had been invested in this area
that all women should have been able
to work. But the study showed that
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How is social
media changing
political
communication?

Juggling complex data on more than 2,000 families: Oldenburg social scientists Gundula Zoch (right) and Susanne Schmid
(left) at a meeting of the WorkMum project team at the Federal Institute for Population Research.

there were still not enough childcare
places, especially in West Germany”.
Furthermore, the intended impact of
boosting employmentamong mothers
was in practice mainly concentrated
on families with higher incomes and
qualifications, “who obviously know
moreabouthowtoget theirchildintoa
childcareinstitutionin the first place”.
Inotherareas, herresearch hascon-
firmed common perceptions, such as
the fact that motherstend toback-ped-
al professionally after the birth of a
child. For example, Zoch used NEPS
datatoshow that mothersreduce their
participation in job related trainings
four times more (by 16 percentage
points) than fathers (4 percentage
points) after parental leave, and over
longer periods of time.
Zochbelievesitisimportant toregu-
larly review prevalent views on soci-
ety using empirical data. “There are
those who might say: ‘That’s obvious,
why do we need a study about it? But
even if the result aligns with gener-
al perceptions, it makes a difference
if we can quantify trends, highlight
social inequalities, and gain a precise
understanding of cause and effect.”
She is regularly asked to give lectures
by members of parliament or interest
groups, and her findings are incorpo-
rated into expert reports for state par-
liaments or the Bundestag. Although
her task is to detect social inequalities

10

instatisticsand averagesrather thanto
assess these, the sociologist notes that
her research undoubtedly "puts a fin-
geronthe wound"in the publicdebate.

Every now and then, individual re-
searcherslike Zoch are able to use their
ideas to help shape and develop data
collection in Germany. “Researchers
canapply to contribute theirownideas
toalllarge datasetssuch asthe Nation-
al Educational Panel Study,” she says.
An application she submitted with a
colleague from the University of Leip-
zig met with success in 2021: In order
to analyse the causes of increasing so-
cial polarisation and fragmentationin
more detail, the NEPS survey now also
asks respondents to what extent they
agree with conspiracy myths.

Under scrutiny:
the consequences of the
Covid-19 pandemic

The initial results are surprising, but
not in a positive way. Of the nearly
4,000 people surveyed in 2022, 20 per
cent or more displayed a conspiracy
mentality. In other words, they gen-
erally tended to attribute social or
political phenomena to the alleged
machinations of small, secret, pow-
erful and malevolent groups, suppos-
edly controlling the world's destiny.

AccordingtoZoch, the datashows that
such views are not limited to people
with a low level of education or in
precarious employment. “They also
extend across higher education
levels, genders, different occupational
groups and social backgrounds - in
other words, across broad sections of
the population.”

In other projects, she is analysing
the consequences of the Covid-19 pan-
demic. As part of a project funded by
the Federal Ministry of Education and
Research, she is looking at shifts in
political attitudes, such as the initial
upsurge of trust in government and
public institutions that later began
to erode. A project on other long-term
effectsof Covid hasled toa collaboration
with healthcare researcher Prof. Dr
Antje Wulff and psychologist Prof. Dr
Mandy Roheger from the University of
Oldenburg’s Medical School: until the
end of 2025, the team will be investigat-
ing how unequal working and living
conditions affect post-Covid syndrome
and which factors favour recovery in
those suffering from long Covid.

One thing is certain: Gundula Zoch
won’t run out of research topics any-
time soon. “I only have to step out of
my office to find endless sources of in-
spiration. Society is always changing,
and there are always new influences
that reproduce social inequalities or
giverise to new ones.”
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Social media has into ushered in a ‘new era’ of political communication.
For a long time, direct personal communication between politicians and
the electorate, for example at rallies, was the norm. Then came mass media
like newspapers and television. Today, social media is becoming ever more
important. Itallows political actors to convey a different, customised narra-
tive to eachvoter group using targeted language and advertising. Of course,
ralliesand traditional mass media still exist, but through social media polit-
ical communication is becoming increasingly individualised.

In general, itisdifficult to demonstrate either empirically or experimentally
how political communication affects voter behaviour. What we do know is
that people have always chosen which media to consume according to their
politicalviews, and that theylike to surround themselves with like-minded
people. So they have always lived in an opinion or filter bubble, even before
social media existed. There is, however, considerable evidence that social
media contributes to a hardening of stances in political debates, because
people come together on these platforms who would otherwise not have
met and who hold very different views. Unfortunately, it seems likely that
this polarisation will only tighten its grip on political culture and society as
awholein the future, with debatesbecoming more gridlocked, peoplebeing
less willing to compromise and ultimately the formation of governments
becoming increasingly difficult, too.

Prof.Dr
Marius Saltzer

Digital Social Science
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Researching museum objects using Al

Cerman museums contain hundreds
of thousands of objects that came
to Europe through war, looting or
trade during the colonial era, for
example. However, in many cases
the documented history of these ob-
jects - where they come from, what
purpose they served, and who once
owned them - is incomplete. This
is where an interdisciplinary re-
search team led by historian Prof. Dr
Dagmar Freist comes into play. In the
project Provenance and Collection
Research Digital (ProSaDi), the team
is working with researchers from
the countries of origin to fill in the
gaps for two types of collection items
selected as case studies, as well as
developing digital techniques to proc-
ess the data about the collection
objects and make it easily and uni-
versally accessible. The Lower Saxony
Ministry of Science and Culture (MWK)

and the Volkswagen Foundation are
providingjustunder 3 million eurosin
funding for the project over a four-year
period as part of their Wissenschafts-
raume (Science Spaces) funding pro-
gramme.

The ProSaDi project was launched in
response to the ongoing debate about
the handling of museum artefacts
from former colonial territories. Much
of the information compiled by mu-
seumns over the decades has yet to be
digitised and often reflects racist and
Eurocentric perspectives. The team will
develop IT and Al-supported meth-
ods that can be used by museums and
other institutions to digitally process
and display information about their
collections. The aim is to compile the
data in a user-friendly infrastructure
that allows for easy interconnection
and retrieval. Together with interna-
tional partners, the researchers will

also examine the different forms of
knowledge production used over time
in German museums and in the soci-
eties of origin.

Inaddition, the ProSaDi team will close-
lyinterlink researchand teachingatthe
intersection of Aland cultural heritage
and develop new concepts for opti-
mising this process. The project team
has also enlisted the support of state
museums, archives and the Provenance
Research Network in Lower Saxony
in order to pursue practice-oriented
questions. The aim is to ensure that
the results of the ProSaDi project are
incorporated into everyday practice for
museum and archive collections and
also applied in the education sector.
The universityisapartner in five other
projects of the Wissenschaftsraume
programme in the fields of physics,
environmental sciences, education,
sociology and economics.

Left: Aheaddress made of cowrie shells
from Tanzania. The shells of cowrie snails
featurein many collections. In the future,
an Al willidentify individual species.

Right: Jewellery from Oceania. The cow-
rie shellsare woven onto a piece of string.

Below: This belt adorned with cowrie
shells comes from the Irambaregionin
Tanzania.
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Utilisation of waste
heat from the Data Centre

The university has been recovering
waste heat from its Data Centre and
usingitinitsheating systemsince May
of this year. The measure is part of the
WarmewendeNordwest research pro-
ject funded by the Federal Ministry of
Educationand Research (BMBF),which
isheaded by energy computer scientist
Prof. Dr Sebastian Lehnhoff. The pro-
jectaimstoboostenergy efficiencyand
develop solutions that can be trans-
ferred to other universities. The univer-
sity’sheating, cooling, ventilation and
power generation systems, which have
largely operated independently until
now, willbe optimised and interlinked
ina smart network.

As a first step, the cooling water from
thenewhigh-performance computing
clusterinstalled in 2023 will be fed into
the university's heating network. The
annualheatsupply from theheatrecov-
ery systemisaround 500,000 kilowatt
hours,which corresponds totheheating
requirements of around 30 four-person
householdsand representsareduction
ofaround 100 tonnesin CO, emissions.

Balancinginclusion and
academic performance
atschools

Measurable academic achievements
in the form of grades are a key compo-
nent of school education. Researchers
from the University of Oldenburg and
the Free University of Bozen-Bolzano
(Italy) are now comparing concepts
of academic achievement in prima-
1y school education in Germany and
Italy and looking at ways to balance
achievement, inclusion and educa-
tional equality in schools. Prof. Dr
Michaela Kaiser is heading the APra
project (“Achievement: A social practice
in Primary School. An International
Comparative Analysis on Germany and
Italy”). The German Research Founda-
tion (DFG)and the Province of Bolzano
are funding the study over a three-year
period with around 800,000 euros.

Properties of
crystal surfaces

Prof. Dr Caterina Cocchiand Holger-Di-
etrich Safdnick from the university’s
Institute of Physics have developed a
new automated method for calculat-
ing the physical properties of complex
crystalline surfaces using onlybasicin-
formation about the crystal structure.
In an article in the journal npj Com-
putational Materials, the scientists
report that their method can speed
up the search for relevant materials
for applications in key areas such as
the energy sector. The two scientists
developed a software programme that
requires only the chemical composi-
tion of a compound as input in order
to calculate the physical properties of
the material’s surface - for example,
the amount of energy required to ex-
cite electrons or detach them from the
surface. The researchers now plan to
combine their method with artificial
intelligence and machine learning
techniques to further accelerate the
process.

Improved battery
manufacturing processes

Making European production of lith-
ium-ion batteries more efficient and
sustainable is the goal of BATTwin, a
recently launched EU project in which
the university is involved. Led by an
Italian university, the project aims to
create a “digital-twin” platform for
Europeanbattery production plantsby
2027. The digital twins in this project
are computer models that replicate
the processes in a battery cell produc-
tion plant. A team led by Oldenburg
computer scientist Prof. Dr Andreas
Rauh is currently developing models
that simulate the individual stages of
battery cell production. The goal is to
reduce scrap rates and minimise en-
ergy consumption and emissions dur-
ing these processes, thus making the
entire battery manufacturing process
more efficient and environmentally
friendly.

Converting carbon
dioxide into useful
chemicals

Harnessing the power of the sun
to convert carbon dioxide into
useful chemicalsis the goal of
anew junior research group at
the University of Oldenburg. The
international team of research-
ers led by Oldenburg chemist Dr
Lars Mohrhusenis pursuing an
ultra-sustainable strategy which
involves developing precious met-
al-free catalysts that chemically
activate carbon dioxide, arela-
tively inert greenhouse gas, using
sunlight. The Federal Ministry of
Education and Research (BMBF)
will provide around 2.6 million
euros over the next six years for
the Su2nCat-CO project.
Mohrhusen and his colleagues
will focus on developing catalyst
materials based on readily avail-
able and inexpensive components
such as titanium dioxide and using
them for the energy-efficient
conversion of carbon dioxide

into substances such as meth-
ane, methanol or formaldehyde
which canthen be processed

into plastics or synthetic fuels. At
present, most catalysts used for
this conversion process contain
precious metals. Besides requiring
large amounts of energy to create
the right conditions for the chem-
ical reaction, these materials also
have the disadvantage of being
expensive and not very durable.




RESEARCH IN BRIEF

Dedicated to pain prevention

Teaching peoplein the German-Dutch
border region how to prevent chronic
pain and provide better treatment to
those already affected is the goal of the
project “Pain in the Ems-Dollart re-
gion:ahidden disease with far-reach-
ing consequences”, a collaboration
between the University Medicine

Oldenburg and the University of Gro-
ningen (Netherlands). Funded by the
EU Interreg VI A Germany-The Neth-
erlands subsidy programme, German
and Dutch scientists and doctors from
both countries are currently planning
several initiatives within the project.

Two key components will be coordi-

nated in Oldenburg: abilingual media
campaign focused on educating people
viasocial media channelsabouthow to
best deal with pain, and the develop-
ment of pain management training
programmes for healthcare profes-
sionals. The project will run until the
end of 2027.

When will cancer
becomeless
frightening?

Genetic element could be a sensitive biomarker

Agenetic element knownas a
plasmid whichis found in the
digestive tract of more than

90 percent of peopleinindus-
trialised nations could be used

as a biomarker to detect faecal
contamination and other health
hazards, aninternational team led
by Prof. Dr Murat Eren from the
Helmholtz Institute for Functional
Marine Biodiversity has reported
in the journal Cell. Plasmids are
sequences of DNA that lie outside
the chromosomes and are found

in the cells of all living organisms.
Identifying these sequences using
current biotechnology tools has
proven to be a difficult undertak-
ing. The researchers therefore
decided to use anew machine
learning approach to analyse

the genetic informationin the
human gutinits entirety. Using
this approach, the team identified
over 68,000 plasmids in the hu-
man gut floraand found one
plasmid that was particularly
prevalentin their dataset. This

plasmid consists of only two genes,
one of which is used for self-rep-
lication while the other enables
transfer to other bacterial cells — no
further benefit has been identified
to date. Further analyses revealed
that this particular plasmid is basi-
cally only found in the human gut
and in environments influenced by
humans. This means that it could
potentially serve as a powerful
biomarker foridentifying health
hazards such as contamination of
drinking water.

New cause of hidden hearing loss revealed

Hiddenhearingloss may have a differ-
ent cause than previously assumed, a
team of researchers from the Cluster
of Excellence Hearinggall led by Prof.
Dr Georg Klump and Dr Sandra Tolnai
from the Department of Medical Phys-
ics and Acoustics have discovered. In
experiments with gerbils, whose audi-
toryrangeissimilar tothatofhumans,

14

the team found evidence that certain
neurotransmitter receptorsmayplaya
decisiverole inhow thebrain separates
different sound sources from one an-
otherand enables directional hearing.
Directional hearing is an important
prerequisite for tuninginto the desired
sound source and being able to com-
prehenditinsituations where there is

a lot of competing background noise.
When itbecomesincreasingly difficult
for a person to hear properly in a noisy
environment, thisis known as hidden
hearing loss. Up to now it had been
assumed that damage to the inner ear
- caused, for example, by exposure to
loud music - was responsible for this
form of hearingloss.
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When apatientis diagnosed with cancer, their world fallsapart. In that moment, only
one thing matters to them: can it be treated?

In recent years, cancer treatment has advanced dramatically thanks to progress
in molecular medicine, which provides insights into which molecular properties
facilitate tumour growth - and which drugs can inhibit it. This has taken precision
oncology, or personalised cancer treatment, ahuge step in theright direction. Another
approach that has become established in the past decade and is used to treat many
types of cancer are drugs known as immune checkpoint inhibitors, which make
cancer cells visible to the immune system.

These and other effective innovations are constantly being refined - and new ways
tohelp patientsare being added to thelist. The next major breakthrough could come
in the form of an mRNA vaccine against cancer. The idea here is to use Al-assisted
processes to develop vaccines designed to target the specific characteristics of each
tumour based on individual tumour samples and the patient’s individual immune
system. The vaccine then functions like a cheat sheet, telling the immune system
how torecognise the tumour so that it can fight and destroy it.

Innovationslike these show that cancer treatments are becoming increasingly indi-
vidualised and diverse because every cancer and every patient is different. This may
not take the initial shock out ofa cancer diagnosis, but it means thatin the future we
medical professionals will be able to respond more often to the question “Can it be
treated?” with a confident “yes”.

Prof.Dr
Frank Griesinger

Internal Medicine/Oncology
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ANIMAL NAVIGATION

Inspired by the
animal kingdom

Animal navigation and orientation is a research focus area at the University of
Oldenburg. In this interview, biologists Henrik Mouritsen and Miriam Liedvo-
gel explain the importance of this topic for nature conservation — as well as for
quantum technologies and autonomous vehicles. An interview with biologists
Henrik Mouritsen and Miriam Liedvogel.

Interview: Ute Kehse and VVolker Sandmann

Billions of animals migrate every
year,sometimestravelling extreme-
lylongdistances. Which navigation-
al feats in the animal kingdom do
you find the most exciting?
Liedvogel: That young birds on their
first migratory flight find their way to
places they have never visited before is
truly amazing. These birds hatch from
their eggs here in Europe and then fly
to Africa. The parents make thejourney
around two weeks earlier on average.
Youwould think that such youngbirds
would have no clue where Africa is. But
theyknow which direction to fly, when
to leave and when they have reached
their destination.

Mouritsen: It'sincredible that they can
reach their destination despite having
virtually no points of reference.
Liedvogel: And when they return to
their wintering grounds a year later,
they seek out exactly the same branch
to sleep on after flying thousands of
kilometres - which is also very im-
pressive.

Howimportantisthe phenomenon
ofanimal migration for ecosystems

worldwide?
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Mouritsen: I'll give just one example to
illustrate the dimensions we’re talk-
ing about here: each year around two
billion birds migrate between Africa
and Europe. These are gigantic shifts
in biomass, which of course have an
enormous global impact.

Liedvogel: But insects also play an im-
portant role in ecosystems. Much of
the agricultural industry would cease
to function without insects as polli-
nators, and a large proportion of these
insects also migrate, as we have only
recently learned. Billions of hoverflies
fly across the English Channel every
year. Butterflies like the admiral cross
the Alps. Itis crucial for our food supply
that all these creatures are in the right
place at theright time.

What challenges does climate
change pose for migratory spe-
cies?

Mouritsen: Warmer temperatures
cause habitats toshift. Thismeans that
animals have to move around more
simply because they have to follow
their habitats. So understanding how
animals deal with space and time and
how they move around is becoming

even more important in the context of
climate change.

Liedvogel: A problem that affects
migratory species in particular is that
thechangesalong the migrationroute
arenotinterlinked. Those that migrate
long distances are the least flexible.
If they don’t leave their breeding
grounds at the right time in autumn,
they may not be able to find food en
route and thus may not survive the
journey.

Mouritsen: In fact, it’s the bird pop-
ulations that migrate to Africa that
are experiencing the most dramatic
decline. And for them, the problem is
not just climate change, but also the
ongoing desertification in the Sahel
region south of the Sahara, which is
also linked to the rapid growth of hu-
man populations there. These birds
already have to almost double their
bodyweightjust tohave enough energy
to fly across the Sahara and the Medi-
terranean. Their internal organs are
partially consumed during the flight.
If the desert continues to expand, they
will probably no longer be physiologi-
cally capable of crossing thisenormous
barrier.
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Like the famous monarch butterflies, many insects travel long distances every year on their migrations. As pollinators, these little
animals play a big partin agriculture. Our food supply depends on them appearingin the right place at the right time.

How can we help migratory species
toadapt tothechanges?

Mouritsen: This is a topic that we
would like to explorein the near future.
But first of all, we need to gain a very
preciseunderstanding ofhow animals
navigate to a particular location and
what cues they use to do this. This will
allow us to draw conclusions about the
disruptions they face and how they
couldbeencouraged torelocate toadif-
ferent area or change their migration
route, for example.

Canthisknowledgebeputinto prac-
tice?

Liedvogel: There arealready numerous
rewilding projects in which conser-
vationists are trying to halt or even
reverselocal extinctions. These involve
reintroducing parts of a healthy pop-
ulation or animals reared in captivity
to a suitable location in the wild. But
according to the 2023 UN Biodiversity
Conference in Montreal, less than half
of theserewilding projectsactually suc-
ceed. In many cases this isbecause the
animals don’t stay in the place where
they are released. They sense that this
isnot‘home’. Soweneed tounderstand

how animals define ‘home’ and we
need to understand their navigation
mechanisms and sensory perception.
One idea for solving the problem is to
keepyoungbirdsisolated from certain
information about theirlocation until
they have been brought to the place
where they are to be released, so that
theyacceptitastheirhome. Butatthis
stage we still know too little,

A critical factor in the navigation of
migratory birds is their magnetic
sense, which is being researched in
detail here in Oldenburg together
with researchers from Oxford, also
in your own Collaborative Research
Centre“Magnetoreceptionand Nav-
igation in Vertebrates”. How does
this sensory perception work?

Mouritsen: Weknow that themagnetic
senseislight-dependent. We know that
birds measure the angle of inclination
ofthemagneticfieldlines with respect
to the Earth's surface, the so-called
magnetic inclination. We know that
the magnetic compass is located in
the eye and that the information is
processed in the part of the brain that
deals with visual information. And we

haveahypothesisabout themechanism
behind this: there is a protein in their
eyes, cryptochrome 4, which detects
magneticfieldsviaaquantummecha-
nism. We cannow produce and analyse
this protein molecule using bacterial
cultures. Together with our partners
in Oxford we have been able to show
that the cryptochrome 4 of robins is
magnetically sensitive. Although this
isnotyet proof, itisaclear indication.

Science has long assumed that the
energy generated by the Earth’s
magnetic field was nowhere near
strong enough toinfluence biomol-
ecules.

Mouritsen: Yes, it was said, for exam-
ple, that the Earth’s magnetic field was
tooweak to splitbonds within proteins
by a factor of 10 million. In the mean-
time, we have proven beyond doubt
that fields that are about a hundred
timesasstrongasthe Earth’smagnetic
field - in other words, a hundred thou-
sand times weaker than the originally
assumed limit - most certainly dohave
an effect on the magnetically sensitive
protein we are investigating. And we
believe that this magnetic sensitivity
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Isthereafuture
forregional
languages?

Professor of Ornithology Miriam Liedvogel investigates the genetic foundations of bird migration. Henrik Mouritsen, Professor of
Neurosensory Science, researches magnetoreception in birds. The researchers use devices called Helmholtz coils (in the background)
tocreate artificial magnetic fields.

increasesin the molecule’snaturalen-
vironment - in this case, a sensory cell
in the eye. To simulate this effect, we

So what does magnetoreception in
birdshave to dowith quantum com-
puters?

at gaining a better understanding of
quantum-mechanical effects at room
temperature.
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produced artificially mutated proteins, ~ Mouritsen: Mechanisms very simi- Evenifthe number of speakersisin declineand average competenceinthelanguage  prof. Dr

which we are currently testing. lar to those we hypothesise that birds = Could animal navigation systems is sinking: Low German (Niederdeutsch) has a future! Doreen Brandt
Liedvogel: Interestingly, my colleague  use for magnetoreception could be serve as a model for new technolo- .
Corinna Langebrake and I observedin  used to store informationin quantum  giesinother ways? But these days, rather than learning Low German from their parents or grandparents, ~-0W Germanliterature
aseparate geneticstudy thattheexact — computers. More specifically, this  Liedvogel: We want to explore that young people are learning it in school instead. iﬁﬁ:ﬁ?gg)‘;ﬁ?&d

same areas of the protein which you
are now investigating have changed
over the course of bird evolution - the
efficiency of the protein for magnetic
perception has probably continued to
improve over millions of years.

A few years ago, it was also consid-
ered unlikely that quantum-me-
chanical effects could play a role in
biology.

Mouritsen: Yes, because quantum
phenomena are usually only visible at
very low temperatures or on extremely
tiny length scales. The conventional
wisdom was therefore that quantum
effectswere far too fragile toplay a sig-
nificant role in the warm, humid and
chaotic environment of a cell. But this
isclearlynot true,and inmyview thisis
themost excitingaspect. It means that
this research has a fundamental im-
portance that goes far beyond birds. If
someonehad told me 20 yearsago that
people whobuild quantum computers
might be interested in how migratory
birds find their way to Africa, I would
have thought they were crazy!

18

involves what is known as coupled
electron spins. Spinisa quantum-me-
chanical property of electrons. In
magnetoreception, two electrons are
presumably coupled with each other
for fractions of a second through their
spin. You could picture them as mini
magnets, and depending on the direc-
tion of the two spins, they are influ-
enced by magnetic fields such as the
Earth's in different ways. In a quan-
tum computer, electron spins could
form the basis for qubits - the basic
unit of information in quantum com-
puting. However, most current quan-
tum computer architectures work
at temperatures just above absolute
zero. Birds, on the other hand, seem
to use this mechanism at tempera-
tures of plus 40 degrees Celsius! If the
principle could be transferred from
biology, it could lead to solutions for
quantum computers or quantuimn sen-
sors that would be much easier to use
than today’s technologies. Not tomor-
row, and not the day after, but perhaps
ten or twenty years from now. Our fu-
ture research will therefore be aimed

possibility too. We believe autono-
mous technical systems could be im-
proved if, like animals, they were to
rely on a large number of simple sen-
sors for navigation, rather than just a
few highly precise but very complicat-
ed sensors.

Mouritsen: Navigating animals are
very smart in how they use resources:
they have millions or even billions of
relatively imprecise sensors - such as
cryptochrome proteins - to determine
the direction of the magnetic field.
Yet taken together, the average val-
ue determined by all these sensors is
highly accurate. In addition, although
these animals have a relatively small
‘computer’, the high quality of the
information that their brains receive
from their sensory organs means they
can draw on relatively simple deci-
sion-making algorithms. So when it
comes to difficult decision-making
and energy efficiency, they are superior
to technical systems. If you combine
the solutions from biology with tech-
nical, Al-based solutions, you get the
best of both worlds.
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The relevant structures currently being put in place in schools in Lower Saxony, for
example, are aresult of favourable political frameworks such as the European Charter
for Regional or Minority Languages, which came into force in 1999.

In 2019, Lower Saxony issued a decree for the promotion of Low German in schools.
Children comeinto contact with Low German speakers and learn Low German songs
in class, and teachers also make a point of drawing their attention to Low German
inscriptions on school outings.

The wonderful thing about this is that schoolchildren learn Low German in regions
where the language is actually spoken.

Low German itself, which hasalwaysbeen spoken in a variety of dialects, willchange
of course. Not every local dialect can be taught in schools. More broadly spoken
teaching varieties will probably emerge instead. This could have a negative impact
onthedialectidentification potential, but at the same time make thelanguage easier
tolearn and comprehend.

Perhaps in the future the language will be spoken less at the marksmen’s club, but
there will be more opportunities to go to a play performed in Low German. However,
Low Germanwillremainaliving, dynamiclanguage: it willbe spoken, it willbe heard,
it will be written, it will be read.
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ANIMAL NAVIGATION

Migratory birds on
a perilous journey

Migratory species are particularly vulnerable to the effects of climate change, habitat loss

and environmental pollution. Several research groups at the university and the Institute of
Avian Research are joining forces to gain new insights into the behaviour of migratory birds
and improve their protection.

By Tim Schroder
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TheInstitute of Avian Research has been monitoring a colony on
Lake Bant near Wilhelmshavensince the mid-1980s.

Common ternsarelong-distance migrants and overwinterin Africa. \

When the

sun sets over
Norderneyinlate
summer and the
island is gradually swallowed by dark-
ness, a strange spectacle begins. One
by one, young northern wheatears fly
up from the dunes into the night sky.
Some circle gracefully over the island
for just a few minutes before land-
ing again; others stay in the air for up
to two hours. Some birds even repeat
thisexercise several timesanight. “We
don't yet know exactly why the young
birds do this,” says biology professor
Heiko Schmaljohann, who researches
bird migration. “But we suspect they
are memorising Norderney as their
home and at the same time training
their “magnetic map” so that they can
navigate with pinpoint precision when
theyreturn from their African winter-
ing grounds the following year.”
Northern wheatears are spar-
row-sized songbirds. A fascinating
trait of these birds is that, like many
other songbird species, they always
migrate at night and alone - without
parents, siblings or conspecifics, which
meansthattheyoungbirds makingthe
longjourney from Norderney to Africa
for the first time must find their way
to their destination all on their own.
“The genetic basis of this behaviour is
still relatively unclear - but what we
doknow is that the birds’ genes essen-
tially ‘tell’ them when, howlongandin
which direction to fly,” Schmaljohann
explains. A particularly exciting aspect
for scientists is that many migratory
birds have a kind of “magnetic map”
which they use to navigate between
their breeding and wintering grounds.
However, little research hasbeen done
onthistodate, headds.
Schmaljohann’s work is part of the
University of Oldenburg’s research
in the focus area of animal naviga-
tion. One objective here is to apply the
results more extensively in nature
conservation - in measures such as
reintroductions of endangered spe-
cies, for example. But to do this, he
and his team must first find out how
and when migratorybirdslearn where

their home is. To track the northern
wheatears’ flight routes around Nor-
derney, the scientist attaches a tiny
radio transmitter tag to thebirds’backs
(see the photo series on page 24). Re-
ceiving stations dotted along the North
Sea coast then automatically log the
birds’ location as they fly past. Using
this still relatively new technology,
Schmaljohann’s team discovered how
the young birds circle over Norderney
and even beyond at night.

In a parallel project, his colleague
Professor Miriam Liedvogel is inves-
tigating the genetics and metabolic
mechanisms that control and regu-
late this fascinating behaviour at the
molecular level. Migratory birds are
known to develop “migratory restless-
ness” in late summer, shortly before
they set off on their journey. During
this phase they flutter their wings
frequently and gradually switch from
daytime to nocturnal activity. “In the
coming years we want to study in
greater detail what goes on at the cel-
lularlevel - which genes are activated,
what metabolic processes are triggered
in the brain, the eyes and throughout
the body,” Liedvogel, a professor of or-
nithology and Director of the Institute
of Avian Research (IAR) in Wilhelms-
haven explains.

Instead of migrating
south, blackcaps now
spend the winterin
British gardens

Liedvogel also works in robins and
blackcaps, two other songbird species,
but together with Heiko Schmaljo-
hann she now plans to also study the
northern wheatear in more detail. For
this she will use various methods, in-
cluding virtual displacement experi-
ments, which involve placing the caged
birds in an altered magnetic field by
means of large magnetic coils. The ex-
periments will simulate a magnetic
field corresponding to the field along
the birds’ natural migratory route at
pre-determined times, and the team

will then analyse how this affects the
birds’ migratory restlessness in terms
oftiming, intensity and activity,as well
as how their metabolism correlates.

Miriam Liedvogel is excited to see
what the experiments reveal about
the underlying genetic and metabolic
processes. She is convinced that the
genetics of migratory behaviour are
far more complex than ornithologists
long believed. Her research on black-
caps, a common songbird species in
Germany, has already confirmed this.
In early summer, its melodious song
fills gardens everywhere, but in the
colder months the birds migrate as far
as Africa. However, in recent decades
interesting observations have been
madeinthe UK. Since the 1960s, many
blackcaps that spend the summer
monthson the continent have stopped
migrating southintheautumnandare
instead heading northwest to winter
in British gardens, where they are fed
regularly and thrive, This new trend
has sparked Miriam Liedvogel’s in-
terest. “We want to understand how
this change in migratory behaviour
became genetically anchored in a pop-
ulation within such a short time.”

The key questions for Oldenburg’s
animal navigation research - how do
songbirds find their way to their des-
tination? How do they learn where
home is? And how do they find their
way back when they fly alone? - also
play an important role in nature con-
servation practice, for example, when
reintroducing birds to areas where
they have become extinct. “These re-
introduction projects only work if the
animals actually adopt the new loca-
tion,” Heiko Schmaljohann explains.
One such example is a reintroduction
project involving the aquatic warbler,
a small moorlands species which has
disappeared from CGermany entirely as
abreeding bird and is now considered
the rarest songbird in Europe. In an
EU project in 2018, several young birds
were brought to a nature reserve in
Lithuania from a neighbouring coun-
try with a stable population. The fol-
lowing spring, when eleven of the birds
which had all been fitted with geolo-
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How can we make
products more
sustainable?

cator tags returned after wintering in

otheristheaccumulation of pollutants

Young wheatears (image: ayoung
bird being ringed) circle over Norder-
ney at night. They are presumedto be
imprinting the location of theirhome
onaninternal map.

Until two years ago, the colony was

Africa, the project was hailed asasuc-  inthe birds’ tissues. home to around 750 breeding pairs Currently, a product's life cycle is generally a linear process: raw materials are  Prof. Dr
cess. “Inreality, however,atleasthalfof Professor Sandra Bouwhuis, Scien- and 2000 birds in total. Then it was extracted, components are manufactured, the product is used, then at some point Christian Busse
theseprojectsfailbecausetheanimals  tific Director of the IAR and a lecturer  hit by avian influenza. In 2023, San- it ends up on the scrap heap. A circular system in which products are fed directly bili d |

; ; ; ; : fein ; ] . o Sustainability and Supp
d'o not recognise thg reintroduction  at tt}e Uplvers%ty of Oldenburg, is in dra Bouwhuls and hgr col}eagues back into the manufacturing process at the end of their lifespan makes more sense. hain Mana yement Y
siteashome. They migrate away from  vestigating this latter phenomenon. counted just 350 breeding pairs. “The g

the new site, presumably to return to
their birthplace,” the ornithologist re-
ports. This means that reintroduction
projects can only succeed if scientists
understand when and how youngbirds
imprint and learn their birthplace, as
theyoungnorthern wheatears on Nor-
derneydo.

Afifth of all migratory
species are threatened
with extinction

A recent United Nations study high-
lights just how precarious the situa-
tion of migratory animal species has
become. It shows that across the globe
44 percentofall migratory populations
are in significant decline, with a fifth
facing extinction. There are many fac-
tors that can contribute to this nega-
tive trend, including habitatloss. In the
case of migratorybirds, one additional
key factor islight pollution, which can
disruptnocturnal orientation andlead
them astray during migration. An-
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In 2017, her team began measuring
mercury levels in the blood and feath-
ers of common terns, a species that is
“highly endangered”in Germany - not
leastbecause wetlandsand near-natu-
ral river landscapes are becoming ever
rarer. The IAR has probably done more
research on thecommon tern thanany
institution worldwide. Every spring,
hundreds of these slender birds breed
on a group of empty barges filled with
gravel on Lake Bant in Wilhelmshav-
en, where the institute has its main
headquarters. After they hatch, each
chickisringed and then, shortlybefore
fledging, fitted with a transponder no
larger than a millimetre in size. Over
theyears, 44 perchingboxes fitted with
antennas which register each time a
bird lands on one of them have been
installed on thebarges.Inaddition, the
breeding birds are registered at their
nests using mobile antennas, so that
parents and offspring can be linked
together in family trees. The IAR keeps
track of whether and when the birds
return each year and how successfully
they breed.

influenza outbreak was a major blow,
especially because common terns are
already under pressure due to habi-
tat loss and climate change. On top of
that, pollutants, in particular mercu-
1y, are accumulating in their bodies.”
Bouwhuis’s measurements show that
blood levels of this heavy metal in-
crease as the birds age. In the coming
years she plans to conduct more de-
tailed studies to determine whether
the rising mercury levels affect the
terns’ migratory behaviour. Because
one thing is clear: migration is ex-
tremely stressful for the birds. They
burn enormous amounts of energy
and lose a lot of weight. Heavy metals
may take a further toll on their health.
Sandra Bouwhuis now plans to ex-
pandherresearch on neurotoxins,and
together with Heiko Schmaljohann
and Miriam Liedvogel applyit tosong-
bird species as well. After all, there are
lots of pollutants in the environment.
Not just mercury, but also pesticides,
which can contaminate cereal crops
and insects - the main food sources of
many songbirds.
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Unfortunately, this circular economy is not well established and remainslittle more
thanavision.

It would be good to extend the use phase, for example with companies not selling
their products but offering services instead. So rather than buying a printer, you
lease it and pay for the operating hours while the printer itself remains the property
of the manufacturer. This would have the advantage that manufacturers develop a
vested interest in producing durable products and remanufacturing themat theend
of their lifespan.

Of course, it's vital that products are designed to cause as little damage as possible
throughout their life cycle and across all social and environmental dimensions. I
firmly believe that this can only be achieved through government regulation: in the
long term, governments must set out a clear, reliable framework - and ensure thatit
aligns corporate and societal interests.
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Tracking birds,
bats and bugs

Protect migratory animals, we need to know
tes".'Fora long time, however, smaller spe-
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mals over long distan '
last summer, the researchers used an aeropla
just how precisely migratory routes can be estifnated:
basis of radio recordings.

To track the routes of small species
such as bats, songbirds and even insects,
researchers use radio transmitters that
weigh as little as 0.1to 2.6 grams. These
are carefully attached to the birds’ backs
using elastic bands to avoid impeding
their movement. Each transmitter emits
aunique radio signal every few seconds
that allows the carrier to be identified and
tracked individually. After a few weeks,
the transmitters generally just fall off.

During the experiment conducted by
the Migration Ecology research group in
July, it was not a bird but an aeroplane that
took to the air. It took off from Varrelbusch
Airfield in the district of Cloppenburg, near
Oldenburg.
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The researchers - pictured here:
technician Mario de Neidels - attached
atotal of six radio transmitters to the
plane’s wings and undercarriage. The aim
of the experiment was to calibrate the
transmitters by comparing the flight route
estimated by the transmitters’ signals
with the flight route identified by GPS in
the aeroplane.

The researchers used tear-resistant
tape to attach the transmitters. The bat-
teries in the tiny devices have a lifespan of
agood four weeks.

Before take-off, Dr Thiemo Karwin-
kel checks whether the transmitters are
operational and emitting signals.



For the test flight, the Oldenburg

team set up a temporary receiving station
at the airfield. Together with around 60
fixed stations along the North Sea coast, it
formed part of the Motus Wildlife Tracking
System, an international collaborative
research network that tracks the migra-
tion routes of small moving animals. The
receiving stations consist of directional
antennas on masts that are up to ten
metres high. They can receive radio signals
from a radius of five to twenty kilometres.

Each receiving station has a tech case
containing a robust radio receiver. During
the experiment, the researchers tested
how the signal changed when the plane
flew past and, for example, whether its
wings interfered with transmission.

B Final preparations before take-off:
pilot Renke Schiitte programmes the flight
route. On board with him are doctoral
student Georg Riippel and technician
Melanie Willen.

During the test flight, the plane flew
over a Motus network receiving station
located in the Wold woodlands, west of
Oldenburg. Wold Lake can be seen in the
background.
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For the experiment, the team spent
two days following typical bird migratory
routes along the North Sea coast, flying
past numerous receiving stations of the
Motus network (green dots). The team
first flew along the west coast of Schles-
wig-Holstein, made a stopover on the
island of Fohr, then flew to the islands of
Sylt and Helgoland and back to Varrel-
busch. In its second flight, the plane flew
over the Jade Bight and the East Frisian
Islands to the seaport of Emden, taking
adetour to a light vessel in the North
Sea. Doctoral student Georg Riippel will
use the collected data to create a model
for estimating the flight paths of the
radio-tagged animals more reliably. The
researchers want to be able to track, for
example, small migratory birds at night
and determine whether they are more
likely to pass through or avoid wind farms.

Varrelbusch Airport

50 km



hat do desert

ants, Nathusius’

pipistrelle bats

and rainbow trout

have in common? At first glance, not

much: ants crawl, bats fly, trout swim.

And there are many other differenc-

es: ants are insects, weigh just a few

thousandthsofagramandlivein colo-

nies. Batsare mammals, weigh several

grams each and have a complex social

life, Trout,a popular food fish, can each

weigh several kilos and lead a solitary
life in the wild.

But as different as these three
species may be, they all possess an
amazing yet little-understood ability:
they can detect the Earth's weak mag-
neticfield, whichisimperceptible tohu-
mans. They use this sensory perception
toorient themselvesand, in some cases,
navigate over long distances - which
is why the university’s scientists are
studying them as experimental model
organisms that canhelp toadvance our
understanding of this mysterious sense
known as magnetoreception.

28

The magnetic sense is still considered
to be one of the most mysterious phe-
nomena in biology. “Although mag-
netoreception has been studied for
decades, it is still a highly contentious
field,” explains Dr Oliver Lindecke, a
Research Fellow in the University of
Oldenburg’s Collaborative Research
Centre (CRC) “Magnetoreception and
Navigation in Vertebrates” and an ex-
pert on bat navigation. One reason for
the ongoing controversy, he explains,
could be that “animals probably use at
least two different methods to perceive
the magnetic field.”

There is already substantial evi-
dence that small songbirds rely on a
quantum effect known as the radical
pair mechanism. These findings sug-
gest that the mechanism is located in
their eyesand is triggered by light. The
Magnetoreception CRC coordinated by
Oldenburg biologist Professor Henrik
Mouritsen and another project fund-
ed by the European Research Council
and jointly run by the Universities of
Oldenburg and Oxford have been in-

vestigating this hypothesis intensive-
ly for several years. The researchers
have made numerous findingsthatare
gradually providing an overall picture
of how the mechanism might func-
tion.

The second mechanism proposed
formagnetoreceptionisbased on mag-
netic iron oxide particles. The theo-
Iy seems obvious enough given that
compass needles, which are aligned
northwards by the force of the Earth's
magnetic field, are also made of mag-
netic mineral particles. However, the
evidence gathered so far is confusing:
although behavioural experimentsin-
dicate that various animal species use
this mechanism, scientists have yet to
find proof of any corresponding mag-
netic structures.

The researchers in Oldenburg are
approaching the topic from several
angles. Teams led by biologist Dr Paul-
ine Fleischmann, Oliver Lindecke and
physics Professor Michael Winklhofer
study species thatare sensitive tomag-
netic fields, including ants, bats and
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trout, and perform behavioural
experiments to gain a detailed under-
standing of how their sensory per-
ception works, while Winklhofer and
hisresearch group “Sensory Biology of
Animals” are working to establish new
laboratory methods and microscopy
procedures.

Theresearch in this areabenefits from
thefactthat thereare organismscalled
magnetotactic bacteria which are al-
ready known to use magnetic particles
for orientation. These unicellular or-
ganisms synthesise chains of magnetic
nanoparticles called magnetosomes,
which help the microbes to move up
anddownalongthelinesofthe Earth's
magnetic field inbodies of water. “You
can picture magnetosomes as micro-
scopic compass needles,” says Winkl-
hofer. Heand his team use the bacteria
as a “positive control” group to prove
that a method for detecting magnetic
nanoparticles works.

Their theory is that similar chains
or clumps of magnetic iron minerals
could be present in the nerve cells of
higher organisms. When these mi-
ni-magnets reorient they may gener-
ateamechanical stimulus thatisthen
converted into a signal and transmit-
ted by the nerve cell. Winklhofer’s
team aims to prove the existence of

these mag-

neticiron particles,
which are probably no
more than a hundred nanometres (a
hundred billionths of a metre) large,
and at the same time determine their
exact location in the bodies of the
studied species. But their endeavour
is complicated by the fact that iron is
ubiquitousinallliving organisms and
the environment, which frequently
leads to contamination and false re-
sults.

Among the various microscopes
deployed by the researchers, there is
one that uses fluorescence to visualize
magnetic fields and thus magnetic
particlesin tissue. In addition, the sci-
entists now have access to a state-of-
the-art scanning electron microscope
that provides ultra-high-resolution
images of even the most sensitive bio-
logical material. This deviceisalsoable
to pinpoint the exact position of vari-
ous elements - such as iron - withina
sample. The team hopes that thishigh-
tech combination will finally enable
them tolocate the iron particles within
the nerve cells.

The researchers are using rainbow
trout as a model organism. “Studies
suggest that the trigeminal nerve
may be involved in their magnetore-
ception,” says biologist Dr Laura
Ziegenbalg, a postdoctoral researcher
in Winklhofer’s team. In humans, this
nerve transmits pain, temperature,
and pressure stimuli from the facial
skin and teeth to the brain. In ani-
mals, however, thisnerve isknown for
its remarkable sensory adaptations,
innervating infrared receptors in the

pit organ of snakes
and even electroreceptors
in the snout of platypus. Mediating
such a remarkable range of sensory
modalities, the trigeminal nerve has
been an obvious candidate for the
magnetic sense, too. Indeed, an elec-
trophysiological study on rainbow
trout from the year 1997 suggested
that the upper branch of this nerve
carries magnetic stimuli from the
snout region and nasal cavity, where
magnetite particles were found too.
There is still no clear anatomical evi-
dence where exactly the elusive sen-
sory cells are located, but the new
scanning electron microscope will
allow Winklhofer’s team to perform
the complex analyses their research
involves much faster than before.

The state-of-the-art equipment also
playsanimportantrolein theresearch
ofbiologist Pauline Fleischmann, who
investigatesorientation in desertants.
She, too, is on the hunt for sensory
cells that can detect magnetic fields.
“Our working hypothesis is that the
ants’magnetoreception mechanismis
located in their antennae,” says Fleis-
chmann, a Research Group Fellow
associated with the Oldenburg Mag-
netoreception CRC. The ants’ delicate
antennae are multifunctional organs
which they use among other things to
smell and touch.

Desert ants are an interesting model
for magnetoreception research be-
cause they are stablished experimen-
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Physicist Michael Winklhofer uses state-of-the-art microscopy to detect mag-
netic nanoparticles within cells.

Desertants have an excellent sense of direction. Biologist Pauline Fleischmann
isresearchingtheinsects'magnetic sense in Greece and elsewhere. In field ex-
periments, she observes how the ants are affected by artificial magnetic fields
created using Helmholtz coils.

The ants, which are about one centimetre long, don't bite or sting. Pauline
Fleischmann brought two colonies from Greece to Oldenburg for her research.

talmodels for insect navigation with
excellent navigation skillsand a tiny
brain well-suited for neurobiological
analyses “Their navigational perfor-
manceisveryimpressive,” stresses the
researcher. They inhabit the barren
salt pans of the North African Sahara
or the pine forests of Greece. When
foraging, they sometimes move hun-
dreds of metres away from their nest,
but once they have found something
to eat they return to the nest in a
straightline.

These ants have long been known
to use a “celestial compass” system,
taking the position of the sun, for ex-
ample, for orientation. During her PhD
project, Fleischmann and colleagues
made the exciting discovery that desert
ants also possess a magnetic sense.
Their findings show that when the
ants leave their nest for the first time
and performwhatisknownaslearning
walks in preparation for foraging, they
orientate themselves to the Earth's
magnetic field in order to memorise
thelocation of thenest entrance. These
insects open up an interesting per-
spective on magnetoreception, says
Fleischmann: “Itis often assumed that
magnetoreception is above all useful
for migratory species that travel over
long distances, but the desert ants are
aliving counterexample.”

In addition to the proposed senso-
1y organ, Fleischmann is also inves-
tigating the ants’ behaviour in their
natural and lab environments, as well
as how their brains process magnetic
stimuli. Her experiments have shown
that the learning walks leave mea-
surable traces in the insects’ brains.
In an article recently published in the
scientific journal PNAS, the biologist
and two colleagues from the Univer-
sity of Wiirzburg reported that when
desert ants are exposed to an altered
magnetic field the first time theyleave
the nest, two areas of their brain which
play a key role in orientation remain
noticeably smaller and less intercon-
nected. Their findings suggest that the
magnetic compass helps to calibrate
theants’visual compass and train their
spatial memory. Furtherinvestigations
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will now aim to clarify how thelack of
magnetic stimuli during the learning
phase affects the ants later on when
theybecome foragers.

Some mammals can also detect the
Earth’s magnetic field, but as with in-
sects, only a few studies to date have
focused on their magnetic sense. “Re-
search on mammals’ orientation and
navigation is at least 50 years behind
that on birds,” says Oliver Lindecke.
Thebiologist specialises in bats, which
hedescribes as good models for investi-
gating these phenomenain mammals.
“They’re friendly animals thatare easy
towork with,” he explains.

Lindecke’s main objective is to find
out how the magnetic compass mech-
anism helpsbats to orient themselves.
He and his colleagues are conducting
experiments near the University of
Latvia’s Ornithological Research Cen-
tre in Pape. “Tens of thousands of bats
migrate southwards along the Bal-
tic coast in the months of August and
September. It’s a fantastic spectacle,
unique worldwide, and truly stun-
ning,” says the researcher, who has
done a lot of groundwork in recent

The two proposed mechanisms for
magnetoreception are based on
different principles of physics, which
means that behavioural experiments
can be designed to distinguish between
them. The radical pair mechanism, for
example, whichis based on quantum
mechanics, is light-dependent and
therefore cannot function in absolute
darkness. Itis also disrupted by elec-
trosmog, i.e. radiofrequency magnetic
fieldsin the range of 100 kilohertz to 100
megahertz.

Magnetoreception based on magnetic

years towards understanding thebats’
behaviour and establishing appropri-
ate experimental set-ups.

He has already achieved impres-
siveresults: firsthe demonstrated that
when caught during migration and
then released elsewhere, the bats con-
tinue their journey in the same direc-
tion. “That was the first key point tobe
proven in order to establish a model
for mammal navigation,” he explains.
He then designed an ingenious exper-
iment for determining the direction
in which the bats want to fly. He uses
a circular arena with a tight-fitting
cover and places the bats at the centre
of the plate. This means that a bat has
to crawl to the edge of the plate before
itcan fly off. However, it cannot see the
sky and can only use echolocation toa
limited extent to orientate. As Lindecke
demonstrated, the point at the edge
of the arena from which the animals
take off can be used to determine their
intended direction of flight.

In addition, he discovered that So-
prano pipistrelle bats calibrate their
magnetic compassat sunset: theynote
thepointat which the sunsetsinorder
to determine their flight trajectory for
later that night. In a study published
at the end of 2023, Lindecke reports

particles, on the other hand, should not
be affected by darkness or electromag-
netic radiation, butis likely to be disrupt-
ed by a strong but brief magnetic pulse.
Such pulses canreverse the direction of
the magnetic field in magnetic minerals
or even mix up their arrangementin
magnetic sensory cells. As aresult, a dis-
turbed sensory cell can no longer reliably
detect an external magnetic field until it
isrecalibrated or repaired.

Experiments with songbirds have
shown that they need light to use their
magnetic sense, and that electrosmog

that during this process the bats can
sense two different components of the
Earth’s magnetic field: the horizontal
direction and the angle between the
magnetic field lines and the Earth’s
surface, also known as the magnetic
inclination.

Based on his research to date, Lin-
decke considers it more likely that
the bats use the particle-based form
of magnetoreception. The first place
where he and Winklhofer now wantto
look for the nanoparticlesis the cornea
ofthe eye - a tissue densely innervated
by the trigeminal nerve. Inbehavioural
experiments, the researcher has al-
ready found evidence that the cornea
could be involved in magnetic percep-
tion.

Lindeckeis confident that the mys-
tery surrounding particle-based mag-
netoreception will be solved within
the next few years. He sees Oldenburg,
where several research teams with
wide-ranging expertise in the field of
magnetoreception have congregated,
well-positioned to make significant
advances in this field. “If you want to
be in the right place to discover where
magnetoreception is located in the
body, then you need to be here,” he
says.

disturbs their orientation. These, as well
as many other findings, support the
theory that their magnetoreception is
based on the radical pair mechanism.

By contrast, experiments with pigeons,
young sea turtles and bats showed

that their orientation was disrupted by
magnetic pulses, which is why scientists
suspect that the magnetoreceptionin
these species is particle-based.

It cannot be ruled out that in some ani-
mal species both mechanisms are pre-
sentand are used for different aspects of
navigation.
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ECONOMICS

What if tax declarations
were made public?

Would people be more honest about paying their taxes if they had to publish theirincome?
Johannes Lorenz, an economist at the University of Oldenburg, and two colleagues decided
to investigate. One key finding of their research was that maximum transparency doesn't
necessarily translate into maximum tax revenues.

By Henning Kulbarsch

0 many people in

Germany, the idea

of their tax data

being made public
may seem unusual. But for Johannes
Lorenz, Junior Professor in Business
Taxation at the Department of Busi-
ness Administration, Economics and
Law, it raises interesting research
questions, for example: “Could such a
level of transparency actually encour-
age taxpayers to illegally evade or le-
gally avoid their taxes?”. His reasoning
here is that if someone sees that their
acquaintances are not being honestin
their tax returns, the behaviour might
rub off on them.

Tax evasion is a major problem for
both state and society.In 2019, areport
by the University of London estimated
that in Germany alone, tax revenue
lossesamount to more than 125 billion
euros per year. This then creates a hole
in the state budget when it comes to
financing projectsin key areas such as
education, research and infrastructure.
Lorenz now plans to examine the phe-
nomenonin greater detail. In previous
studies he looked at how social narra-
tives affect tax avoidance behaviour
and the “race” between tax legislation
and taxavoidance, LorenzisaResearch
Fellow in the Collaborative Research
Centre Accounting for Transparency,
which is coordinated by the Univer-
sity of Paderborn and investigates the
effects of tax and transparency regu-
lations on the economy and society.
“I'minterestedin how taxation affects
entrepreneurial decisions and, in par-
ticular, how income tax transparency
influences tax compliance and taxrev-
enues,” says Lorenz.

To explore these questions in greater
depth, Lorenz and two colleagues from
the University of Passau used what
is known as a “small world” network
model in which people are represent-
ed as nodes that influence each other.
These computer-based modelsareused

in economics to uncover structural re-
lationships through simulation games
based on arelativelylimited number of
premises.

The model designed by the threere-
searchers simulatesa fictitious neigh-
bourhood with a population of 1,000
individuals who observe each other’s
behaviour overaperiod of 40 years. The
simulation is based on three premis-
es: first, that neighbours can deter-
mine the real income of an individual
basedon factorssuchasthesize of their
house or the make of their car. Second,
there is a five percent chance that the
tax authority will audit a taxpayer in
any given year. If someone is caught
faking donations or cheating on their
commuter allowance, for example,
they have to pay a fine and are forced
to be honest for the next four years.
Finally, taxpayers are free to optimise
their tax burden through legal means,
which gives them the same financial
advantage as tax evasion but is more
complicated.

Does income tax
transparency influence
tax morale?

Theresearchers tested three scenarios:
in the first, which resembles today’s
situation in Germany, no one has to
publicly disclose their tax data. In the
second, taxable income is made public
by the tax authority. This is similar
to the legal situation in Norway and
Sweden. In the third, there is max-
imum transparency: gross income,
tax returns and taxable income data
areall disclosed. The scientists assume
that taxpayers, as rational subjects,
not only want to pay as little tax as
possible, but also want to gain some
“social advantage”. Here the scientists
are referring to people’s tendency to
behave similarly to those around them.

“Let’s say I see that my self-employed
neighbour can afford a big house even
though he has a low income accord-
ing to the disclosed data. I don't want
to be the fool who pays more, so I try
to minimise my tax payments too,”
Lorenz explains. This hypothesis is
based on empirical studies that show
that group pressure is a strong factor
intax evasion.

The key finding of the simulation is
that partial rather than full transpar-
ency generates the highest tax reve-
nues. In the first scenario, the people
have noidea how their neighboursare
behaving; tax fraud is a popular strat-
egy here because evasion often goes
undetected. In the second scenario,
taxpayers can tell if their neighbours
are paying less tax than might be ex-
pected, but not whether theyare evad-
ing or optimising taxes. Consequently,
neither strategyis encouraged by herd
behaviour,and people tend to pay their
taxes honestly. In the third scenario,
which entails maximum transparency,
it’s clear who is evading, who is opti-
mising,and whoisdoingneither. Here,
most people choose to optimise their
tax payments using legal means. Tax
evasion, on the other hand, is made
unattractive by the deterrent effect of
fraudsters getting caught.

“The study suggests that from the
state’s point of view, partial disclosure
is preferable, since this results in the
lowest taxlosses,” Lorenz summarises.
However, he admits that the results
vary depending on the size of the net-
work, the likelihood of being audited
and the tax rates: He therefore plans
to refine the model in future studies
in order to make the impact of differ-
ent degrees of tax transparency more
measurable. The results of the simu-
lations are then to serve as an initial
hypothesis for empirical studies.
“In this way, our research can help to
combat society’s problem of tax eva-
sion.”
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MEDICINE

Not all
emer-
gencies
are
equal

If you dial 112 for the emer-
gency medical servicesin
the Oldenburg area, the
dispatchers of the Olden-
burger Land or Vechta Res-
cue Control Centre won't
always send an ambulance.
Since the pilot project Ge-
meindenotfallsanitater
(Community Paramedics)
was launched five years ago,
they may decide tosend a
specially trained paramedic
instead. Insa Seeger, a health
services researcher at the
University of Oldenburg, is
investigating the impact of
this new medical service on
healthcare in the region. Her
expertise is in growing de-
mand among policymakers.

By Sonja Niemann

ozens of times
every day, emer-
gency medical
dispatchers make
crucial decisions based on the calls
they receive. Are the symptoms of the
person on the line serious enough to
warrantanambulance? Orisit perhaps
alessurgent case that would be better
served by a general practitioner? If so,
sending anambulance would not only
be unnecessary but would also mean
that this important resource would
be temporarily unavailable for a real
emergency.
Since 2019, employees at the Rescue
Control Centres involved in the Ge-
meindenotfallsanitdter project have
had an additional option: they can
deploy Community Paramedics who
drive minivans fitted with medical
equipment and are trained to pro-
vide on-site medical assistance inde-
pendently. The goal is to ease the pres-
sure on emergency departments and
ambulance crews.
Health servicesresearcher Dr Insa See-
ger probably knowsbetter than anyone
else whether the concept is working.
Although she is not present when the
paramedics respond to a call, together
with other researchersshehasanalysed
thousands of deployment protocols
over the last few years. Seeger (46) is a
research associateat the Department of
Health Services Research and spokes-
person for the Oldenburg Research Net-
work for Emergency and Intensive Care
Medicine. She has provided scientific
support for the project from the outset.
“Ourtaskistoanalyse theimpactofthe
community paramedics objectivelyand
from an external perspective,” says the
researcher, who studied Business Ad-
ministration in Healthcare Facilities
aftertrainingasamedical assistantand
completed a doctorate on outpatient
emergency care in Germany in 2019.
The Community Paramedic pilot pro-
ject was launched in that same year
as the only one of its kind in Germa-
ny at the time. Other participants in
the project aside from the municipal
authorities and Rescue Control Cen-
tres are the Malteser aid agency, the

German Red Cross Cloppenburg, the
City of Oldenburg’s fire brigade, the
Ministry of the Interior of Lower Sax-
ony, the statutory health insurance
companies and the University Medi-
cine Oldenburg. Just over a year after
its launch, Seeger was already able to
provide an analysis of the community
paramedics’ deployments, which have
changed only minimally in the inter-
veningyears. In most cases (more than
60 percent) the paramedics conclude
that the patient “isnot in urgent need
of medical assistance”. Thismeans that
neitherrapid medical intervention nor
a hospital examination are necessary.
Instead, the paramedics offer medical
guidance, administer medication or
provide support with self-medication,
and check vital signs such as blood
pressure and blood oxygen. “All these
calls would otherwise involve the de-
ployment ofan entireambulance team
which is then no longer available for
a real emergency situation,” Seeger
explains. In around one in three cases
the paramedics recommend that pa-
tients go to the emergency room. Only
rarely does the situation turn out to
be more serious than the dispatcher
had assessed it to be, in which case the
community paramedic immediately
begins emergency treatment, calls for
telemedicine guidance from Olden-
burg Hospital ifnecessary, or summons
backup via the Rescue Control Centre.
Seeger’s first study already showed
that more than half of the patients
were older than 65, so this group be-
came themain focus of theresearchers’
attention in following studies. “The
Community Paramedics are able to
provide the necessary assistance to
more than half of the patients on site.
Thisis abig advantage for older people
inparticular,” explains Seeger. Afterall,
theoftenlong wait times for treatment
at an emergency department or inpa-
tient admission can be very stressful,
especially for the elderly.

Another key finding is that emer-
gency calls are often made to emer-
gency medical services which are not
qualified or equipped to deal with the
situation in question. Roughly one in

seven oftheelderly peopletowhomthe
community paramedics are deployed
are in anursing home - and with con-
spicuous frequency the reason for the
callisa problem with aindwelling uri-
nary catheter. Unlikeregular paramed-
ics, the community paramedics can
provide immediate assistance in such
cases. Theylearn how tohandle cathe-
ters as part of their specialist training.
By contrast, ambulance services tend
to take such patients straight to hos-
pital for further treatment.

Between outpatient care
and standard emergency
medical services

“Nationwide, we can see that Rescue
Control Centresarereceiving moreand
more callsthatarenotactual emergen-
cies,” says Seeger. Her own research has
shown that only a very small propor-
tion of those who call the emergency
services and to whom the commu-
nity paramedics are then dispatched
tried to contact their own doctor or the
medical on-call service beforehand.
Instead, they immediately dialled 112,
thus putting themselves on the radar
of the emergency services.

Precisely because the new service
closes the gap between outpatient care
and traditional emergency medical
services, it cannot be clearly assigned
to either of these two separate care
sectors. According to Seeger, thisisone
ofthemain reasons why the projecthas
notyetbecomeastandard care service.
Among other things, this classifica-
tion process would determine how the
cross-sector serviceislegallyregulated
and ultimately also how it is financed.

Consequently, the projectisarecur-
rent topic of political debate. This has
not gone unnoticed by Seeger, whose
scientific expertise on the subjectisin-
creasingly sought after - by municipal
authorities that are interested in the
projectand in some cases have already
adapted it for their purposes. But also
by politicians. She wasrecently invited
by the Committee for Internal Affairs
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How can education
become more equitable
in the digital world?

Around 30 community paramedics are currently operating in the region.

German schools vary greatly in terms of the digital learning resources on offer. This Prof.Dr

must change. However, ensuring greater equality of access is not enough toensure ~ Felicitas

equal opportunities. MacgiICh rist
and Sport of the Lower Saxony state  various departmentsat the University ~ three-and-a-half-year study had not . .
parliament to give an expert opinion  of Oldenburg and other universities  yet been published. “However, we can The US philosopher Nancy Fraser named three factors that are prerequisites for Digitale Ed}lcatlon
onadraftlawamendingtheEmergen-  worked together to evaluate not only  already say that the patients included and Schooling

cy Services Act. Seeger also regularly
reports on the experiences with com-
munity paramedics at conferences for
the emergency services sector.
Building on the results of her re-
search so far, the study “Deployment,
Services and Effects of the Community
Paramedic”hasalso focused attention
on the impact of this new emergency
resource on the healthcare system in
recentyears.Ateamofresearchersfrom

the paramedics’ protocols,butalsodata
from rescue control rooms,ambulance
services and emergency departments.
The objective was to analyse how the
services provided by the communi-
ty paramedics impact other medical
emergency service providers. general
practitioners and patients were also
given the opportunity to describe their
experienceswith the paramedics. At the
time of going topress, theresults of the

in the survey were very satisfied with
the care provided by community para-
medics,” Insa Seeger emphasises.

This feedback reaffirms Seeger’s
opinion that it makes sense to con-
tinue the pilot project: “The goal is to
ensure that everyone seeking medical
assistance receives appropriate care
without wasting resources - and com-
munity paramedics can certainly con-
tribute to this.”

Community paramedics

Community paramedics are qualified
paramedics with at least five years

of professional experience who have
completed a three-month auxiliary
training course. Unlike ambulance
crews they work alone and drive a
specially equipped emergency vehi-
cle. Community paramedics provide
medical assistance, advice and support
to patients on site and if necessary
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contact their GP, a hospital, a nursing
home or the care services to coordinate
orarrange further measures. They are
part of the regular ambulance service
and are deployed whenever the rescue
control centre does not consider a situ-
ation life-threatening and the patient is
unlikely to need hospitalisation.

The pilot project was launched in 2019in
the districts of Cloppenburg, Vechta and

Ammerland and in the city

of Oldenburg. There are currently
around 30 community paramedics
in action. By adding the community
paramedic service to their range of
emergency medical resources, the
municipalities are responding to the
growing number of emergency calls
being made in situations that are not
life-threatening.
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equal opportunities: the redistribution of resources, (cultural) recognition and (polit-
ical) representation. Digital technologies in school lessons could do much more to
promote this than theyhave done so far. Why not use the tablet computers in schools
to encourage participation in decision-making and gather everyone’s vote when it
comestodesigning the school garden or planning where to go on the next school trip?
Whynot makea film - but this time with guidance that ensures that the collaboration
doesn’t simply reinforce existing hierarchies within a group or class, butbecomes an
inclusive learning experience for everyone?

Rather than following a market logic, tools should be designed and used to promote
collaborativelearning and democratic education. Even at school young people should
be given the feeling that their voices are heard and they can have a say.

If school can be designed in such a way that pupils get a first-hand experience of
democracy, this could make areal difference.lam convinced thal even the mostbanal
learning apps used in schools are in some way political. These apps shouldn’t always
justtell pupilswhat todo. Pupils need tobe able to participate in the decision-making
process at the school level, at the classlevel - and at the individual learning level.



MUSIC EDUCATION

An open
attitude

to music

Musicologist Mario Dunkel loves both jazz and punk, is a
champion of equality in music education and studies the in-
strumentalisation of popular music. He recently investigated
how right-wing populist content is disseminated through

music.

By Constanze Bottcher

already had a connection to this
university long before I actually
moved to Oldenburg,” says Mario
Dunkel on a June evening in the
packed auditorium on Haarentor Cam-
pus. The guests have come to listen to
a concert that is part of the University
of Oldenburg’s 5oth anniversary cele-
brations.
Butbefore the music starts, Dunkel,
a professor of music education and
director of the university’s Institute
of Music, holds a short speech reflect-
ing on one of his predecessors, Egon
Kraus. Kraus was head of the music
department at the Oldenburg School
of Education in the 1960s, before the
university was founded. It was pure
coincidence, Dunkel recalls, that he
came across the name while doing his
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doctorate at TU Dortmund University
more than a decade ago.

At that time Dunkel was research-
ing the historiography of jazz and was
also interested in the role jazz played
in the foreign cultural policy of the US
State Department in the 1950s. Cu-
rious about what had been going on
in Germany during that same period,
he began researching West German
foreign cultural policy,and that’swhen
he encountered Kraus.

As the official head of the liaison
office for intergovernmental relations
of the German Music Council, Kraus
advised the West German Foreign
Office and wrote short recommenda-
tions on which music groups should
perform abroad. But that evening in
the auditorium it soon became clear

that Kraus was certainly norole model
in Dunkel’s eyes: for one thing, the
former cultural consultant and elit-
ist music teacher didn’t care for jazz
and popular music. For another, as
Dunkel explained in his speech, there
were dark spots in Kraus’s past: hehad
been a cadre unit leader in the Hitler
Youth,and asdirector ofthe Rhineland
branch of the Musicians’ Guild he had
been responsible for regional music
policy under the Nazis.

“Egon Kraus’s history has yet to be
fully reappraised,” Dunkel remarks
a fortnight later in his office, which
happenstobelocated in the old School
of Education building where Kraus
worked. However, as Dunkel points
out, the sweeping political changes
of the early 1970's - in the course of
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Mario Dunkel appreciates the fact that different music genres enjoy equal status at the University of Oldenburg's Institute of Music.
The music professoris ajazz pianist, but he used to be in bands that were inspired by metal, rock and punk.

which the University of Oldenburg
was founded as a reform university -
formed thebackground to Kraus'work.
The training of music teachers in Old-
enburg changed fundamentally dur-
ing this period.

“In Oldenburg there was the Kraus
group on one side and a group led by
his colleague Ullrich Glinther on the
other,” Dunkel explains. Giinther was
a professor, music educator and one of
theuniversity’s founding fathers - and
he had very different ideas to Kraus
aboutmusiceducation: “Hewas inter-
estedinall types of sound”,and funda-
mentally questioned the hierarchies
between classical and popular music,
for example. For Dunkel, the fact that
the Institute of Music still stands for
this progressive view of music today is

akeyfeature of the University of Olden-
burgwithwhich he stronglyidentifies.

After all, accoring to Dunkel's way
of thinking, music educators should
come into contact with as many mu-
sical genres as possible. It was thanks
to his childhood piano teacher that he
himselfrehearsed abroad repertoire of
musical styles, including Schlagermu-
sic,froman early age. Asa teenager, he
played guitar, keyboard and drums in
various band projects that drew inspi-
ration from a variety of sources: from
metal bands like Blind Guardian and
progressiverock or punk bandslike Yes
and Die Arzte.

The fact that Kraus features as a
side note in Dunkel’s academic career
serves to underscore something that
he considers very important: namely,

to look at music in connection with
other social phenomena. For example,
in the project “Popular Music and the
Rise of Populism in Europe”, funded by
the Volkswagen Foundation from 2019
to 2023, he and other researchers from
around Europe examined how right-
wing populist partiesin particular use
musicasatool. They also analysed how
much explicitly populist content is
found in popular music.

The results show that discourses of
crisisplay animportantrole in popular
music in all the European countries
studied. Inresponse to crises, this mu-
sic presents, for example, nostalgia,
that is the image of a supposedly bet-
ter past, or the longing for heroism.
The social exclusion of minorities is
also offered as a solution. With catchy
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melodies and lyrics and rousing per-
formances, popular music makes
right-wing populist discourse socially
acceptable and accessible to broad au-
diences, the study shows.

The team’s work also added an
important cultural dimension to the
question of why populist parties and
groups are gaining ground in Eu-
rope. Popular music is a field where
society plays out its conflicts, Dunkel
says. His research has given him
expertise that is socially relevant and
in demand. When hundreds of inci-
dents involving revellers singing far-
right slogans to the Eurodance hit
“L'amour toujours” made headlines
last spring, a number of regional and
national media outlets such as Die Zeit,
Deutschlandfunk, ARD, ZDFand NDR
asked him toanalyse and comment on
the scandal.

Alifelong passion
for music and academic
research

For Dunkel, the topicality of hiswork is
bothawarningandanincentive, Inhis
view, his discipline has so far failed to
develop adequate approachesand ma-
terials todeal with right-wing populist
music. “Weneed toup our game here,”
hesays, making a quick shift from the-
ory to practice: “In a democracy it is
crucial that we are literate vis-a-vis
this complex media world, including
the audioworld in which children and
teenagers spend their time.” Musicles-
sons in schools could contribute here,
headds.

There waslittle in Dunkel’s earlylife
to suggest that his passion for mak-
ing music would later combine with
academic ambition. He turned down
a trainee position at the local Spar-
kassebankin Cochem an der Mosel, his
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hometown, because he wanted “to do
something with music”. For his teach-
ertraining at TU Dortmund University,
he chose English as his second subject
alongside music - a choice that would
have alasting impact.

At first, he felt alienated by the
cultural mindset of some of the in-
structorsat the Dortmund Institute of
Music. But studying English opened
up new worlds for him: African Amer-
ican Studies, Gender Studies and Queer
Theory appealed tohisintellect. He felt
athomeat the Institute for Englishand
American Studies, also because most of
the other students “spoke English just
as poorly as I did”, he quips. His first
study trip abroad, to Atlanta, Georgia,
kindled hisinterest in literature - and
academic writing. And when he re-
turned to the US to teach German at
Hamilton College in Clinton (New York
State), he discovered how much heen-
joyed teaching.

At that point it stillhadn’t occurred
to him to embark on an academic
career, let alone become a professor.
The 42-year-old describes the fact that
he ended up back at the Institute of
Music and Musicology at TU Dort-
mund University after doing his PhD
onacultural topicin American Studies
- on a scholarship from the German
National Academic Foundation - as a
happychance.

It was also happy chance that the
University of Oldenburgadvertised the
position of Junior Professor in Music
Education with a Focus on Transcul-
tural Music in such away that Dunkel’s
ratherunusual qualifications fitted the
bill. Dunkel got the job and five years
later, in 2023, he was made full pro-
fessor. One of the things he likes most
about Oldenburg is the strong focus
on teacher training, because through
his work with teacher trainees and
students who are doing their master’s
in musicology or media studies he can

also make a contribution to society, he
explains.

His main focus when it comes to
music and music lessons is “reflecting
on cultureand our everyday activities”.
Oneexample of thisisajoint projecton
digital music production and teach-
ing financed by the Federal Ministry
of Education and Research (BMBE),
which he is currently leading. “Music
production has become very acces-
sible. Nowadays you can record music
to a decent standard at home with a
mobile phone,” Dunkel points out. Yet
this is barely acknowledged in mu-
sic lessons, he adds. At the same time
music production is associated with
certain stereotypes that can make fe-
male pupilsin particular feel excluded.
“Ultimately, we want to anchoraspects
of social equality and justice in digital
musiceducation usingascience-based
approach.”

How to make
music education more
equitable

Dunkel has many plans for the future -
including projects with his “fantas-
tic colleagues” at the university. He is
still very preoccupied with the topic of
right-wing extremism, digital culture
and music, for example. He also su-
pervises doctoral students who share
hisinterestin matters of diversity and
justice and are researching questions
such as what it is like for “Women
Music Students of Colour” to study at
German music colleges, or the extent
to which antisemitism plays a role in
music lessons. And he continues to
pursue his passion at the interface of
American Studies, wherehe is working
together withacolleague from Vienna,
Magdalena Furnkranz, onahandbook
to contemporary jazz research.
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THE UNIVERSITY SOCIETY OF OLDENBURG

Social inequalities, ocean models and
medieval chivalricromances

Every year, the Universitatsgesellschaft Oldenburge.V. (UGO) gives an Award for Outstanding Doctoral
Thesis in memory of Gerhard Wachsmann, as well as an Award for Excellent Research. The sociologist Gun-
dula Zochis therecipient of this year’s research award in the humanities, social sciences and cultural studies
category, which comes with 5,000 euros in prize money. Geoecologist Sinikka Lennartz received the same
award in the natural sciences, mathematics and medicine category. The outstanding doctoral thesis award,
which is endowed with 2,000 euros, went to German Studies scholar Martin Sebastian Hammer.

Award for
Excellent Research

Prof. Dr Gundula Zoch has been serv-
ing as Junior Professor of Sociology
with a focus on Social Inequalities at
the Institute of Social Sciences since
2021. Her research centres on social
inequalities in work, family, and edu-
cation, with an emphasison analysing
inequalities over the life course. She
employs empirical methods to study
large-scale longitudinal survey data,
such as the National Education Panel
Study (NEPS). Zoch receives the UGO
research award in recognition of the
social relevance of her research, ad-
dressing issues like the effects of the
Covid pandemic and disparities be-
tween East and West Germany. Zoch
studied in Leipzig and London and
earned her doctoratein Bamberg. Prior
tojoining the University of Oldenburg,
she conductedresearch at the German
Institute for Economic Research (DIW
Berlin), the University of Bamberg,
the Leibniz Institute for Educational
Resarch (LIfBi) and the University of
Oxford.

Award for
Excellent Research

Prof, Dr Sinikka Lennartz has been
serving as Junior Professor of Biogeo-
chemical Ocean Modelling at the In-
stitute for Chemistryand Biology of the
Marine Environment since 2022. Her
work focuses on analysing the global
carbon cycle, in particular on organ-
ic substances dissolved in seawater
and theirrole in carbon sequestration.
She translates chemical and biological
processes into mathematical equa-
tions that are incorporated into global
biogeochemical ocean models. Len-
nartz receives the prize in recognition
of her innovative research, which has
challenged decades-old assumptions
about the organic carbon dissolved in
the ocean and provided evidence that
this natural carbon reservoir reacts
more sensitively to environmental
changes than previously thought. Len-
nartzstudied in Tlibingen and Braun-
schweig, completed her doctorate at
the GEOMAR - Helmholtz Centre for
Ocean Research Kiel and continued
her research in Oldenburg and at the
Massachusetts Institute of Technology.

Award for Outstanding
Doctoral Thesis

Inhisthesisin German medieval stud-
ies, Dr Martin Sebastian Hammer ex-
amined metalepsis in courtly romance.
He analysed the chivalric epics Erec,
Parzival and Wildhelm von Osterreich,
texts thatoriginated around 8oo years
agoinmedievalroyal courtsand which
inmanyways “function” differently to
modern novels. He receives the UCO
award for his application of modern
narratological concepts to earlier lit-
erary epochs, which paved the way
for a new understanding of the term
metalepsis. A metalepsis is the com-
bination of two otherwise separate
narrative levels - for example, when
the “fourth wall” is broken in a film
and the narrator addresses the main
character directly. Hammer studied at
the Friedrich-Alexander-Universitit
Erlangen-Nuremberg and conducted
research at the Universities of Olden-
burg, Wuppertal and Braunschweig.
He is currently a research associate
at the Technische Universitdt Braun-
schweig,.
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APPOINTMENTS

Thorsten Balke

Vegetation Ecology and Conservation

DrThorsten Balke has been appointed Professor of “Vegetation Ecology
and Conservation” at the Institute of Biology and Environmental Sciences.
He studied geography at the Leibniz University Hannover and earned his
PhD at Radboud University (Netherlands) in 2013 with a thesis on coastal
ecology and geomorphology. While studying for his PhD from 2009 to
2013, Balke was a junior researcher at the Deltares research institute in
Delft (Netherlands), and also spentayear asavisiting researcher at the
National University of Singapore. From 2013 to 2014, after completing
his PhD, Balke worked as a researcher at the Deltares institute and the
NIOZ Royal Netherlands Institute for Sea Researchin Yerseke (Nether-
lands). He thentook up a position at the University of Oldenburg, before
moving to the University of Glasgow (UK), where he was a researcher
and lecturer at the School of Geographical and Earth Sciences from 2016
t0 2023. Balke's research focuses on coastal vegetation in temperate
and tropical climate regions and itsinteractions with the environment.
He also develops concepts and monitoring methods that are primarily
used in the design of nature-based solutions to climate change and
in the restoration and management of mangroves and salt marshes.

Kristian Berg

Grammar of the German Language

Prof. DrKristian Berg has been appointed Professor of “Grammar of the
German Language” at the Institute for German Studies. Berg studied
German, English and Musicology at the University of Cologne and
earned his PhD at the University of Oldenburg in 2012 with a thesis on
the morphosyntax of nominal unitsin Low German. From 2008 to 2019,
during and after the completion of his PhD, Berg worked as a research
associate at the University of Oldenburg. From 2017t0 2018 he was also
an Associate Junior Fellow at the Hanse-Wissenschaftskolleg. In 2019
he was appointed Professor of German Linguistics at the University
of Bonn, having already held the professorship on an interim basis for
several months. Berg's main research topics are written language and
word formation. He investigates how written German has changed over
time, particularly at the level of spelling and punctuation, as well as how
new words are formed and under what conditions they are accepted
by alanguage community.
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Kathrin Boerner

Prevention and Rehabilitation Research

Prof. Dr Kathrin Boerner has been appointed as Professor of “Prevention
and Rehabilitation Research” at the Department of Health Services
Research. She was previously Professor of Gerontology at the University
of Massachusetts Boston (US). Boerner studied psychology in Kiel and
Trier. As part of her PhD at the Freie Universitat Berlin, she conducted
research at Harvard Medical School in Boston. From 2000 on, Boerner
held various senior research scientist positions at eldercare facilities in
the US, including Lighthouse International, a rehabilitation agency for
adults with visualimpairment, and Jewish Home Lifecare, a health care
system for older adults offering all levels of care. Aging research was her
main focus at all stages. Since 2014 she conducted research and taught
at the University of Massachusetts Boston. Boerner investigates the
management of age-related chronic diseases in mid- to late life, as well
asunique challengesinthe care of very old adults. Of particular interest
in this context are social isolation and loneliness in late life, as well as
ways to optimize care teams in the care of older people.

: I
Mark-Oliver Carl

Didactics of German Literature including Media Didactics

Dr Mark-Oliver Carl has been appointed Professor of “Didactics of Ger-
man Literature including Media Didactics” at the Institute for German
Studies. Before joining the University of Oldenburg, he was a research
associate at the University of Cologne’s Institute for German Language
and Literature II. Carl studied German and English language and lit-
erature at the Universities of Kassel and Manchester (UK). He earned
his doctorate in Kassel in 2007 with a dissertation on intertextuality
in the works of GDR author Ulrich Plenzdorf. In 2009, he qualified as
a secondary school (Gymnasium) teacher for schools in Berlin after
completing the second state examination. He then taught literature
didactics in various posts at the Universities of Potsdam, Frankfurt am
Mainand Cologne, as well as at the University of Education Weingarten.
He completed his habilitation in Cologne in 2022 and qualified to teach
German literature and its didactics at university level. In his research,
Carluses empirical methods to investigate how school pupils interpret
literature, acquire cultural knowledge and learn to access the deeper
meaning of literary texts. He s particularly interested in the didactics of
serial and dystopian narratives.
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JanErhorn

Sport Science with a Focus on Sport Education and Sport Didactics
Prof. Dr)an Erhorn has been appointed Professor of “Sport Science with
aFocusonSport Education and Sport Didactics” at the Institute of Sport
Science. He previously held a professorship of the same name at Osna-
brick University. Erhorn did a teaching degree in education science,
sportand history at the Universitat Hamburg, where he also earned his
PhDin 2010 and then worked as a post-doctoral researcher. In 2013 he
was appointed Junior Professor of Sport Education and Sports Didactics
at Europa-Universitat Flensburgand remained there until 2017, when he
took up the professorship at Osnabrtick University. His research focuses
onempirical teaching research, teacher professionalisation, movement,
gamesandsportin early childhood, and the professionalisation of early
childhood educators, as well as inclusion and approaches to hetero-
geneity. Erhorn is a reviewer for numerous scientific journals and was
Chairman of the Board of the Lower Saxony Institute for Early Childhood
Education and Development (nifbe) from 2018 to 2023.

VerenaKlos

Embedded Hardware-/Software-Systems

Prof. Dr Verena Klés has been appointed to the Chair of “Embedded
Hardware-/Software-Systems” at the Department of Computing
Science. She studied computer science at the Technische Universitat
Berlin, completed her master’s in 2012 and received her PhD in 2020.
After working as a research associate at the Technische Universitat
Berlin, she became junior professor in computer science with a focus
on tactile computing at the Technische Universitat Dresden in 2023.
Klos'smain area of researchis Self-Adaptive and Cyber-Physical Systems
(CPS)aswell as formal methods for guaranteeing the safety of software
systems. Another critical aspect of future CPS is their direct interaction
with humans. To improve this, she is researching how the systems
can use explanations to ensure that the people interacting with them
understand what behaviour to expect in any given situation. Here she
is also interested in the extent to which the systems have to adapt to
their human users and vice versa.
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Andreas Martens

Cardiac Surgery

Prof. Dr Andreas Martens has been appointed Professor of “Cardiac Sur-
gery"at the University of Oldenburg's Department for Human Medicine.
He is also the new Director of the Department of Cardiac Surgery at
Klinikum Oldenburg. Before joining the University of Oldenburg, he was
head of Aortic Surgery and Senior Consultant at the Clinic for Cardiac,
Thoracic, Transplantand Vascular Surgery at Hannover Medical School
(MHH), where he also completed his medical degree, his doctorate and
his training as a specialist in cardiac surgery and vascular surgery and
then qualified asaprofessorin2017. He was appointed adjunct professor
in2020. Martens specialises in surgery on the thoracic aorta, minimally
invasive heart valve procedures and coronary vessel surgery. He also
conducts research into improving these techniques. He is a member
of the Aortic Surgery Commission and the Commission for promotion
of young talents of the Deutsche Gesellschaft fur Thorax-, Herz- und
GefaRchirurgie (German Society for Thoracic, Cardiac and Vascular
Surgery) and member of the Aortic Dissection Task Force of the Eu-
ropean Association for Cardiothoracic Surgery, among other medical
associations. Martens is part of the Editorial Board of the Zeitschrift
fur Herz-, Thorax und GefaRchirurgie and a reviewer for numerous
medical journals.

Christoph Matheja

Theory of Correct Systems

Prof. Dr Christoph Matheja has been appointed to the professorship for
“Theory of Correct Systems" at the Department of Computing Science.
He studied computer science at RWTH Aachen University, where he
earned his master's degree in 2014 and his PhD in 2020. He was a post-
doctoral researcherat ETH Zurich (Switzerland) from 2020 to 2021,and
then moved to the Technical University of Denmark in Lyngby, where
he was an assistant professor from 2021to0 2023 and associate professor
from 2023 t02024.

Matheja's main area of research s the development of formal methods
and tools for software verification that give correctness guarantees
in the form of mathematical and, ideally, machine-checked proofs. To
this end, he develops verification tools that can rule out programming
errorsatan early stage. A particular focus is the analysis of probabilistic
programs, which can make decisions based on random experiments.
Matheja develops methods for quantifying the correctness and robust-
ness of such programs.
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APPOINTMENTS

RebeccaPalm

Nursing Science

Prof. DrRebecca Palm has been appointed Professor of “Nursing Science”
at the Department of Health Services Research. She will also lead the
new master's degree programme Advanced Nursing Practice, which has
benlaunchedinthe currentwinter semester. Beforejoining Oldenburg,
she was a professor at Witten/Herdecke University. After trainingas a
nurse at the German Heart Centre Berlin (DHZB) she studied nursing
science at Osnabrick University of Applied Sciences and at Witten/
Herdecke University, where she also completed her doctorate in 2016.
Professor Palm's research activities focus on the care of older adults with
adementiaillnessand gerontopsychiatric care needs. Sheis particularly
interested in investigating the structural conditions that care facilities
should provide to meet the care needs of people with dementia. She is
currently also researching the topic of deliriumin geriatric care facilities.
Palm is a strong proponent of the academisation of nursing education.

Ayca Polat

Social Pedagogy in the Migration Society

Prof. Dr Ayca Polat has been appointed Professor of “Social Pedagogy
in the Migration Society” at the University's Institute of Educational
Sciences. Polat studied intercultural education and social sciences at
the University of Oldenburg, where she also completed her PhD. After
aperiod asa Fellow at the Centre for Ethnic, Immigration and Pluralism
Studies at the University of Toronto (Canada), she worked as a lecturer
for special tasks at the University of Oldenburg. From 2008 to 2015,
she was Integration Officer for the City of Oldenburg. She then took
the post of Professor of Interculturality and Migration in Social Work
at Kiel University of Applied Sciences. In 2022, she was appointed to the
professorship of Social Work in the Context of Social Diversity at Osna-
brick University of Applied Sciences. In the same year, Polat completed
her habilitation with a thesis on the foundations of reflection on social
and educational work in the migration society. Polat's main research
interests include theories and approaches to criticising racism and in-
creasing diversity awareness, as well as migration education and critical
migration research. More recently she has focused on the phenomenon
of everyday racism and the question of what role diversity and discrim-
ination play at universities.
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Wolfram Rollett

School Education with a Focus on School Development

Prof. Dr Wolfram Rollett has been appointed Professor of “School
Education with a Focus on School Development” at the Institute of
Educational Sciences. He was previously Professor of Empirical Edu-
cation Research with a Focus on School Development at the Freiburg
University of Education. Rollett studied psychology at the University
of Vienna (Austria) and RWTH Aachen University, and completed his
doctorate at TU Braunschweigin 2007. From 2007to 2012 he headed a
research group at TU Dortmund University which focused on the devel-
opment of all-day schools (Ganztagsschule) in Germany. After earning
his habilitation in 2012 he took up the professorship position in Freiburg,
where he was also Dean of the Faculty of Educational Science from 2021
t0 2024. In his research, Rollett uses empirical methods to investigate
learning and development processes. His key focus areas are adaptive
and inclusive learning environments, the learning and organisational
culture atall-day schools, the effectiveness of various learning formats
and the impact of class composition on the development of pupils.

Ulrike Sallandt
Protestant Theology with a Focus

on Systematic Theology and Ecumenism

Dr Ulrike Sallandt has been appointed Professor of “Protestant Theology
with a Focus on Systematic Theology and Ecumenism” at the Institute
of Theology. Before coming to Oldenburg, she was aresearch fellow at
the Heidelberg University of Education and a lecturer at Ruhr University
Bochum.

Sallandt studied Protestant Theology in Bielefeld, Tuibingen and Leipzig
and passed her First Theological Examinationin 2002. She went to Peru
on a research visit while doing her PhD at Ruhr University Bochum.
Sallandt completed her PhD in 2006, then took her second Theological
Examinationayear later and was ordained by the Evangelical Lutheran
Church in Peru. From 2007 to 2014 she worked in Lima as a teacher,
deputy head teacher and parish priest. In 2015, she moved back to
Germany and took up a post as a research associate at the University
of Bonn, where she worked until she switched to the Heidelberg Uni-
versity of Education and completed a master's degree in philosophy in
2016.Herresearch focuses on theology and philosophy, ecumenismand
interreligious dialogue, transcultural theology, Pentecostalismin Latin
America and postcolonial theory.
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Christoph Sextroh

Accounting and Corporate Governance

Prof. Dr Christoph Sextroh has been appointed Professor of “Accounting
and Corporate Governance” at the Department of Business Adminis-
tration, Economics, and Law. He studied Business Administration at
the University of Duisburg-Essen and the NHH Norwegian School of
Economics in Bergen (Norway) and completed his PhD in 2014 at the
University of Mannheim’s Graduate School of Economic and Social
Sciences. During his doctoral studies from 2009 to 2014 he was a re-
search assistant at the University of Mannheim. In 2016 he took up the
post of Assistant Professor of Accounting at Tilburg University (Neth-
erlands) and then became tenured Associate Professor in 2021. He was
avisiting researcher at the University of Washington in Seattle (USA),
the Bocconi University in Milan (Italy), the University of Michigan in
Ann Arbor (USA) and London Business School (UK). Sextroh’s research
focuses on questions relating to corporate transparency and capital
market communication, the dissemination and processing of financial
and non-financial information by the various stakeholders and the
impact of financial technologies and social media.

Timm Wilke

Didactics of Chemistry

Prof. DrTimm Wilke has been appointed to the professorship of “Didac-
tics of Chemistry” at the Institute of Chemistry. His isa Lower Saxony pro-
file professorship, which receives extra funding from the Lower Saxony
Ministry of Science and Culture. He studied chemistry and French
at the University of Gottingen, where he earned a Master of Education
degree and went on to complete his PhD at the department of Didac-
tics of Chemistry. From 2016 t0 2020, Wilke was junior professor of teach-
ingand learningresearch at the Technische Universitat Braunschweig's
Chemistry School Lab. He also worked as a part-time teacher at
various schools for eight years. From 2019 to 2020 he held a visiting
professorship at the University of Graz (Austria), and then from 2020 to
2023 hewas Professor of the Didactics of Chemistry at the Friedrich Schiller
UniversityJena.Researchvisits have taken himtothe Centre National dela
RechercheScientifiquein Toulouse(France), theFlorida Instituteof Technol-
ogyinMelbourne(US),andtheLeibnizInstitutefor Scienceand Mathemat-
ics Educationin Kiel. Wilke's researchinterests include adapting current
research topics such as nanotechnology, green chemistry and functional
materials for school lessons, developing digital teaching-learning tools
forlessons, teachingandresearch,and the use of Alin chemistry lessons.

Antje Wulff

Big Datain Medicine

DrAntje Wulffhas been appointed Professor of “Big Data in Medicine” at
the university's Department of Health Services Research. She had previ-
ously been ajunior professor at the university since 2022. Wulff studied
Business Information Systems at the Baden-W(rttemberg Cooperative
State University in Stuttgart and Business Information Systems - Med-
icineand Health at the Technische Universitat Braunschweig. She then
tookup apostat the Peter L. Reichertz Institute for Medical Informatics,
whichisjointly run by the TU Braunschweig and the Hannover Medical
School. Wulff's main research interests include computer systems that
support medical staff in decision-making by providing diagnostic and
predictive models for diseases based on health data. She also conducts
research on medical data modelling and methods to facilitate stand-
ardized data flow between systems and institutions.
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Jan Patrick Zeller
Slavic Linguistics
Prof. Dr Jan Patrick Zeller has been appointed to Professor of “Slavic
Linguistics” at the Institute of Slavic Studies. He was previously Professor
of Slavic Linguistics at the University of Greifswald. Zeller studied Slavic
Philology and German Studies in Oldenburg, St. Petersburg (Russian
Federation) and Krakow (Poland). From 201 to 2012 he completed a
research trip to Belarusian State University in Minsk (Belarus) ona DAAD
doctoral scholarship. In 2014 he received his PhD at the University of
Oldenburg, where he stayed on as a research associate at the Institute
of Slavic Studies until 2017. He then took up an assistant professorship
in Slavic sociolinguistics at the University of Bern, before moving to
Universitat Hamburg as a junior professor. In 2021 he became a full
professor at the University of Greifswald. Zeller's research focuses on
Poland, Belarus, Ukraine and Russia as linguistic regions. He studies the
connections between language and society as well as language and
cognition, with a special focus on language contact, multilingualism
and linguistic variation.

45



