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 Liquids do not actually 
have large stable holes or pores in 
them. As all the molecules in liquids 
are moving around, pores constantly 
appear and disappear again. By con
trast, porous solids like zeolites and 
metal organic frameworks (MOF) have 
been used in industry for chemical 
processes such as catalysis and gas 
separation for some time now. These 
fixed structures have permanent pores 
of equal size that can store waste pro
ducts such as  methane. Problems arise 
time and again, however, if they are 
to be inserted into existing chemical 
equipment. Such obstacles would be 
overcome by porous liquids that act as 
filters: for example, liquids could easily 
be pumped through pipes to absorb gas 
and then be pumped out again.

The researchers are now very close to 
using their new class of material for 
this purpose. The material is made up 
of cage molecules that are dissolved 
in a crown ether solution. In order to 
make the cages soluble, the scientists 
built six crown ether molecule groups 
into each corner of the cages. In this 
way, despite the high concentration 
of cages, they produced a liquid sub
stance at room temperature. 
As clear and runny as honey, the 
unique chemical product looks quite 
nondescript. To find out whether the 
cages in the liquid really are empty 
was the task of a team of experts from 
Kiel University led by Professor Klaus 
Rätzke at the research group for Multi
component Materials under Professor 
Franz Faupel. Using what is known as 
positron annihilation lifetime spectros
copy – a method mastered by only 
a handful of research groups world
wide – they also revealed the size of 
the holes through their experiments. 
The Kielbased researchers have spent 
ten years developing the technique 
and normally use it to characterise 
metals and polymers. For them, empty 
spaces, what are known as defects in 
the regular crystalline structure, are 
crucial for certain characteristics of the 
material. “We look at where atoms are 
missing in a metal and how large the 
holes are”, said Professor Klaus Rätzke. 
For instance, the researchers have also 
studied twocomponent adhesives in 

order to characterise their storage and 
adhesion qualities. 
To find defects in new liquid  material, 
PhD student Tönjes Koschine shot 
positrons, i.e. antimatter, at a sample of 
the porous liquid. Positrons annihilate 
immediately on contact with electrons. 
“If there are holes in the liquid, this 
is where there are no electrons, and 
so the positrons ‘live’ longer there. 
That is what we measured”, explained 
Koschine. The researchers are able 
to draw conclusions about the size 
of the pores based on the length of 
the positrons’ lifetime. “Positrons live 
around 10 times longer in the holes 
than if they come into direct contact 

with electrons, that is a total of two 
nanoseconds”, said doctoral degree 
supervisor Rätzke. A nanosecond is 
equivalent to a billionth of a second. 
The  empty spaces in the cages are 
therefore around half a nanometre in 
size, which is the size of two to three 
atoms. The Kielbased  scientists have 
thus confirmed the results of simula
tions carried out within this interna
tional research partnership and made 
an important contribution towards the 
development and characterisation of 
new materials. The results were publi
shed in the renowned journal Nature.
 Denis Schimmelpfennig
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“If there are holes in the liquid, this 
is where there are no electrons, and 
so the positrons ’live‘ longer there.“

Irish scientists claim that they have created holes in liquid, like holes in 
Swiss cheese. By shooting antimatter at it, researchers from Kiel have 
 confirmed the discovery of the world‘s first permanently porous liquid.

A liquid filter could store waste like methane in its pores.          
                                                                             Photo: Stuart James, Queen’s University Belfast

Antimatter matters: Tönjes Koschine and Klaus Rätzke proved that there are holes in the liquid.                Photo: Reinhard KrauseRehberg

The Cluster of Excellence “The Future Ocean” 
relies on long-term relations with its alumni 
and is systematically building up a researcher 
network of scientists who go on to work abroad 
after their time in Kiel.    

Good connections abroad

 More than 200 scientists 
from various disciplines and numerous 
countries are currently working on 
research within the Cluster of Excel
lence “The Future Ocean”. However, 
everyone who has spent even just a 
part of their scientific career in Kiel 
and now works elsewhere in the world 
has a link to Kiel’s marine sciences, 
too. In order to maintain scientific 
exchange with them, the Future Ocean 
Cluster is systematically building up 
a researcher alumni network. Since 
2013, funding of nearly 200,000 Euros  
has been attained for this purpose 
from the Humboldt Foundation and 
the German Academic Exchange Ser
vice (DAAD). Among other things, the 
funding enabled a researcher alumni 
conference to be held in the USA in 
autumn 2015 and a researcher alumni 
database to be set up. Around 250 
marine scientists are already recorded 
in the database. Other activities for and 
with former members of the cluster are 
planned for this year and next. 

“An active alumni network is beneficial 
to both university and alumni”, said 
Dr Nancy Smith, who is coordinating 
the researcher alumni work together 
with Dr Gesche Braker. “Alumni are 
the best ambassadors for universities 
and they form a valuable link to inter
national research associations. For 
alumni, meanwhile, the network can 
be a great help to their career”, accor
ding to Smith. It is sometimes not easy 
to find advisers for new research pro
jects. “But if we know people and they 
have a link to us, then they are more 
willing to support us”, said Smith, 
who also supervises cooperation with 
international partners in the cluster. 
Often the alumni also act as an adver
tisement for Kiel and the research work 
of the cluster. For example, shortly 
after starting his new job in India, 
postdoc Arvind Singh was asked to 
give a talk on Kiel’s marine sciences 

and provide information on pathways 
to research in Germany. Gesche Bra
ker, coordinator of the Future Ocean 
postdoc network: “Arvind was alrea
dy closely involved in our network. 
His experiences here were so positive 
that he is happy to communicate the 
opportunities available for research 
and funding in Kiel to others. This is 
a perfect example of how the network 
can work and it is great.”
The network coordinators describe the 
researcher alumni conference in New 
York, USA, in autumn 2015 as a great 
success. The cluster’s local coopera
tion partner was the Earth Institute 
at Colombia University. Good links 
were established with this institute 
through Kiel’s alumni, too. “The confe
rence was a success because the need 
for further cooperation with and bet
ween alumni was made apparent even 
within the framework of this first con
ference”, said Braker. And of course, 
contact with Columbia, one of the 
USA‘s elite universities, will enhance 
the Future Ocean Cluster. 
It is also clear, however, that Kiel’s 
former and current scientists will not 
just get together by themselves. This 
requires personal contact and people 
like Gesche Braker and Nancy Smith 
to maintain the network. “We are also 
trying to offer additional benefits to 
Kiel’s former researchers, for exam
ple, by providing them with targeted 
information or inviting them to events 
relevant to their specialist fields. A 
personal link is therefore very impor
tant”, said Braker. And this link should 
be established while the scientists are 
still in Kiel. “As soon as we notice that 
a postdoc plans to move away, we 
work with him or her to establish ways 
of keeping in touch and maintaining 
that link.” People who left the cluster 
a long time ago can also get involved 
again. The Future Ocean is present at 
the larger specialist conferences on 
ocean research with its own booth. 
And this attracts scientists with a link 
to Kiel, too. As Nancy Smith reported, 
“One year we got to know ten new 
alumni thanks to our stand at a large 
conference in San Francisco. And they 
are now involved in the network, too.” 
                                         Kerstin Nees

The search for empty cages

 Networks, knowledge trans
fer and lifelong learning are important 
pillars of further professional educa
tion and personal development. Kiel 
University supports its former studen
ts, researchers and employees in this 
respect with a wide range of services 
and business networks. CAU alumni 
can use these services to network with 
former university friends in the Alumni 
Portal. A blog and the photo gallery 
keep readers up to date with what is 
happening at Kiel University. When 
you register for the first time there is 
also a voucher for the CAUWebShop. 
The portal offers an exclusive job por
tal too, free of charge, for personal job 
searches. Companies can place their 
own job offers there as well. In addi
tion to this, new graduates from Kiel 
University have the opportunity to take 
part in inexpensive career coaching 
sessions and seminars. 
In the new “Ausflügeln” excursion pro
gramme, scholarship recipients and 
their sponsors are networked with one 

another. Together they go behind the 
scenes of companies, organisations, 
museums and foundations and bene
fit from the knowhow and personal 
conversations with experienced pro
fessionals. As of now, Kiel University’s 
alumni have the exclusive opportunity 
to take part in this programme.
The CAU Group on XING offers all Kiel 
University‘s current, former and future 
students, teachers, employees, friends 
and supporters a business platform 
for networking and exchanging ideas. 
The group members are regularly kept 
informed about events and themes on 
careerrelevant topics. LinkedIn keeps 
CAU followers up to date on alumni 
offers, special events and news from 
the Alma Mater.                                  isi

www.alumni.uni-kiel.de/portal/registration  
www.xing.to/kieluni 
www.uni-kiel.de/linkedin

CAU alumni are well  connected 


