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 Ayodele Ajayi is far from 
home – countrywise and science
wise. A native of Nigeria, he has been 
around the world from Bonn to India 
and Brazil. His latest residence: Kiel. 
He moved here last December, fun
ded by a Georg Forster Research Fel
lowship for Postdoctoral Researchers. 
This program within the Alexander von 
Humboldt Foundation aims to support 
researchers from a developing country 
with above average qualifications at 
the beginning or middle of their aca
demic and research career. It allows the 
researcher to carry out a longterm pro
ject of his or her choice, in cooperation 
with an academic host at a research 
institution in Germany. 
Ajayi chose Kiel University for one par
ticular reason: Professor Rainer Horn. 
“When I was at the Federal University 
of Lavras in Brazil, I repeatedly read 
citations of the works of Professor Horn 
and his team in literature on soil com
paction studies; my research focus was 
then in Brazil”, he remembers. From 
2000 until 2004 he was enrolled at the 
University of Bonn where he completed 
his Doctor of Engineering in Natural 
Resources Management. “In February 
2007, I wrote Professor Horn an email 
saying that I found his work interesting 
and that I would like to learn more 
about it”, Ajayi says. Horn sent him 
some papers and they kept in touch.
Before coming to Germany again, Ajayi 
engaged himself strongly at the Feder
al University of Technology in Akure, 
which was founded in 1982 and today 

boasts 22,000 students. He teaches the
re at the Department of Agricultural 
and Environmental Engineering. His 
undergraduate and graduate classes 
deal with soil and water resources engi
neering, the application of operational 
research methods in natural resource 
management, as well as soil mecha
nics. That is the kind of knowledge he 
aims to increase in Kiel. 
His research here covers three topics: 
The first area concerns the effect black 
carbon has on the hydrophysical beha
viour of soil. Ajayi’s research stipulates 
that the black carbon in soil enhances 
the moisture retention capacity of the 
soil. In an experimental trial he adds 
two, five and ten percent of black car
bon to various kinds of soils.  Then he 
examines how much water is actually 
retained. “Emissions might actually 
have a positive effect”, says the scholar. 
“The carbon is dissolved in rainwater 
and deposited in the soil – that is good 
for growth.” 
The scientists found out that the more 
black carbon is added to soil, the more 
water is retained. Also, the black car
bon changes the way air flows through 
soil. The second project also deals with 
carbon. In collaboration with Professor 
Friedhelm Taube, Grass and Forage Sci
ence/ Organic Agriculture at Kiel Uni
versity, Ajayi is looking at the changes 
in the soil structure of grassland due 
to various types of management. They 
found out that certain management 
methods in grassland increase the sto
r age of carbon in the soil. This manage

ment system influences the soil struc
ture. In that way, grassland might also 
prove a tool to handle global warming. 
Last but not least, Ajayi is conducting 
research on the amendment of sandy 
soil with clay. He mixes two types of 
clay with sand in a particular ratio. 
Afterwards, he tries to analyze how 
much water is retained. The question 
behind the experiment is, whether it 
is better to add black carbon or clay to 
sandy soil. He says, laughing:

“In this building everybody is a 
child – we play with sand.”

Ajayi will be going home with his fami
ly in November and aims to come back 
in 2015 for the second stage of his 
fellowship. Nevertheless, he has wor
ked on establishing a longerlasting 
and institutionally wider collaboration 
between Akure and Kiel. Consequently 
the Vice Chancellor of Akure Universi
ty, Professor Adebiyi Daramola, visited 
Kiel in September and met with Vice 
President Frank Kempken and other 
officials of the University. An institu
tional collaboration was agreed upon, 
including staff and student exchanges 
between the two Universities. “Horn is 
very supportive of the idea”, stresses 
Ajayi. So who knows, perhaps Ajayi 
will not be through exploring the 
unknown after all. 
 AnnChristin Wimber
 

Playing with soil 
A scientist from Nigeria is conducting research in the field of soil physics at 
Kiel University. His findings might open up ways to deal with global warming.

 Transparency is one of the 
crucial properties in conductors when 
it comes to optoelectronic devices such 
as LCD monitors, organic LEDs or solar 
cells. Traditionally, indium tin oxide 
(ITO) has been widely implemented 
as a standard transparent conductor 
in this regard. Discovered in the late 
1980s, this compound proved to be 
transparent when produced in thin 
films. With the development of liquid 
crystal displays, demand for the very 
rare element indium grew rapidly, and 
its price rocketed skywards. During the 
course of the last decades great efforts 
have been made to develop new kinds 
of transparent conductors to replace 
ITO. 
Professor Mahdy Elbahri and his team 
from Kiel University’s Nanochemistry 
and Nanoengineering group wanted 
more, however: they wanted to make 

a novel transparent conductive metal 
that is also smart. “Having optical 
transparency that is switchable by light 
along with high electrical conductivi
ty would be potentially applicable for 
novel smart optoelectronic devices”, 
Elbahri explains. The four problems to 
solve on the way to achieving this goal 
were: light reflection, absorption and 
transmission as well as transparency 
switching.
Metals reflect almost all of the elec
tromagnetic waves from visible light, 
which is why they can be used as 
mirrors. So how did the scientists get 
the light through them? The answer: 
with the aid of a so called plasmonic 
nanocomposite. “In Material Science 
we know that light can be trapped 
between polarized metallic nanopar
ticles and a nanometer thin metallic 
film, giving rise to a highly concentra

ted electrical field”, says Elbahri, who 
before taking up his research in Kiel in 
2008 worked in Egyptian industry. That 
is because the nanoparticles are dipolar 
(particles with unlike poles, namely 
plus and minus).When close together, 
these particles constitute overlapping 
magnetic fields which trap the electro
magnetic waves of visible light. Thus 
plasmonic dipoles can reflect light, 
which interferes with light that on the 
other hand the metal reflects. This 
causes the metal’s reflection to vanish. 
The scientists have now created a nano

composite material containing metallic 
nanoparticles, and have used this to 
coat an ultrathin metal film. “The plas
monic dipoles excites free electrons 
(plasmons) on both surfaces of the 
metal, which couple in the gap bet
ween the layers and furthermore con
fine light there”, Elbahri explains. The 
concept is called plasmonic tunneling. 
Both of these processes significantly 
reduce the reflection of the metal film 
and enhance the light throughput of 
the structure. First point on the check
list ticked off.

To decrease light absorption in this 
structure the dipoles, again, come in 
handy. Their images induce inver
ted charges on the metal mirror that 
 diminish absorption and the scattering 
of the structure. Thus, the ratio of light 
that can pass through is raised again, 
consequently making the metal film 
transparent. Second and third point on 
the checklist ticked off.
So what about switching the transpar
ency on and off? According to Elbahri: 
“We used the concept mentioned to 
make the metallic film highly transpa
rent, but instead of using nanoparticles 
as the polarized medium, we imple
mented the idea of using photoswit
chable molecules dispersed in a poly
meric matrix.” For this, the material 
scientists applied a 10nanometre thin 
layer of polystyrene, a transparent syn
thetic polymer, to the silver. They filled 
this with molecules (spirophenanth
rooxazine) that, like the nanoparticles, 
are dipolar. The difference is: these can 
be switched on and off simply by illu
minating the molecules with UV and 
visible light, respectively. 
“With this work we have been able 
to introduce the first photoswitcha
ble transparent metal conductor that 
functions via nanophotonic interac
tion”, Elbahri is proud to say. Its elec
trical conductivity is even one order 
of magnitude higher than that of ITO. 
Mission accomplished.
 Denis Schimmelpfennig
 

Seeing through metal is no longer a power reser-
ved for superheroes: material scientists from Kiel 
have developed transparent conductors that can 
be switched on and off by light. 

Now you see me, now 
you don’t

Ayodele Ajayi, stipendiary with the Humboldt Foundation, is experimenting with different 
kinds of soils and black carbon.                                                        Foto: AnnChristin Wimber

Greenland – an autonomous country 
within the Kingdom of Denmark, 
covered by a layer of ice up to three 
kilometres thick, and possibly one of 
the last sources of natural resources. 
The world’s largest island is facing a 
particularly uncertain future. Not only 
have the people of Greenland voted 
for greater autonomy, they also face a 
massive change in their environment. 

In Greenland, the largest ice sheet 
outside of Antarctica is melting. The 
temperatures are rising three to five 
times faster than in the rest of the 
world. This will allow access to many 
largescale mineral resources  – like 
gold, molybdenum and important rare 
earths (REE), at present still covered 
by ice – or to the world’s last oil reser
ves deep at the bottom of the Green
land Sea.
Greenland Day, organized by the 
GermanDanish Association Kiel on 

November 9th, will focus on all the 
challenges that the island and its 
people will face in the near future, 
as well as on the efforts that have 
been made in order to meet these 
changes. Lectures by renowned sci
entists are on the agenda. Among 
them is Professor Nele MatzLück of 
Kiel University, who will speak on 
Greenland‘s situation in international 
law. “Greenland between dependence 
and independence” is the topic on 
which Dr Tobias Etzold, of the Ger

man Institute for International and 
Security Affairs in Berlin, will lecture. 
The speech by  geologist Christian 
Marcussen of Aarhus University, who 
was project leader of the last years’ 
Danish icebreaker expeditions to the 
Arctic Ocean, should prove particu
larly interesting. He will speak about 
the current scientific “fight” for the 
North Pole between Greenland and 
its neighbouring countries. Matching 
this lecture will be Professor Frederik 
Paulsen’s eyewitness report of the 

Russians planting their flag on the 
seabed in 2007. Aleqa Hammond, 
Prime Minister of Greenland, will give 
a firsthand insight into the people of 
Greenland’s view on these matters in 
a film interview in German, produced 
especially for this Greenland Day.
All lectures will be held in German. 
The event starts at 9.30 am and ends 
at around 6 pm; the location is the 
Audimax.  acw
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Greenland Day

Mady Elbahri with a sputtering system in the lab at the Institute for Materials Science. The 
device is used to shoot atoms out of solids in order to create thin layers of high purity.
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