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News from near and far

One of the visionary goals that were set 
for the second project phase of NIM 

is the creation of artificial, cell-like sys-
tems. This may sound highly ambitious, 
but NIM researchers are indeed close to 
“simulating” certain aspects of life in the 
laboratory. A particularly impressive step 
in that direction was recently taken by the 
research group of Prof. Andreas Bausch 
(TUM), which succeeded in reconstructing 
the complex dynamics of the cytoskeleton 
– including, for example, changes in cell 
shape and movement – in artificial, cell-
sized systems.
The complexity underlying many scientific 
problems and the highly specialized exper-

imental techniques required to address 
them make international cooperations 
and the exchange of researchers increas-
ingly important. This way, researchers can 
learn from each other and transfer scien-
tific knowledge and hands-on experience 
with a specific experimental method from 
one laboratory to another. With this in 
mind, also last year numerous members of 
the NIM Graduate Program seized the op-
portunity to continue their studies abroad, 
supported by NIM. One example is PhD 
student Alexander Mehlich (see picture), 
who conducted both protein and “cultur-
al” studies in Vancouver.
In our Newsletter’s other articles you will 
learn more about other exciting scientific 
projects at NIM, our work with interested 
school kids, how we support young fami-
lies, and also about the large variety of 
other NIM events and workshops and the 
research topics of our latest members. 
Enjoy reading!
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Picture: NIM student Alexander Mehlich (right)  
traveled to Canada, where he met Teddy Desfaye (left), among others.

Friedrich Simmel, 
NIM-Co-Coordinator
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A cell is a complex object with a so-
phisticated metabolic system. Its 

evolutionary ancestor, the primordial 
cell, in turn, was merely composed 
of a membrane and a few molecules. 
It was a minimalistic, yet perfectly 
working system. 
“Back to the origins of the cell” thus 
became the motto of biophysicist 
Andreas Bausch’s research group and 
their international partners. Their 
dream is to create a simple cell model 
with a specific biomechanical function 
using only a few basic ingredients. It 
should be able to move and change 
shape without external influence.

The magic ball
The model is composed of a mem-
brane shell, two different kinds of 
biomolecules and some kind of fuel. 
The shell, also known as vesicle, is 
filled with microtubules, tube-shaped 
components of the cytoskeleton, and 
kinesins, which function as molecular 
motors. With the help of the energy 
carrier ATP, these molecular motors 
permanently push the microtubules 
alongside each other in the experi-
ment.

Directly under the membrane, the 
microtubules form a two-dimensional 
liquid crystal, which is in a permanent 
state of motion. “You can picture this 
layer as tree logs drifting on the sur-
face of a lake,” explains Felix Keber, 
lead author of the study. “If it be-
comes too dense, they line up in par-
allel, yet able to drift alongside each 
other.”

Migrating faults
Decisive for the deformation of the 
artificial cell construction is that, in 
spherical shape, the liquid crystal al-
ways contains structural faults, even 
in a state of rest. Mathematicians ex-
plain such phenomena quite vividly 
with the “hairy ball theorem.” Just 
as one can’t comb a hairy ball flat 
without creating a cowlick, there will 
always be some microtubules that 
lay slightly transversely to others.  
Because, in the case of the experi-
ment of the Munich-based scientists, 
the microtubules are constantly mov-
ing alongside each other, these faults 
also migrate. 

Spiked extensions
As soon as water is removed from the 
vesicle through osmosis, it starts to 
change shape due to the movement 

within the membrane. Gradually, 
slack in the membrane forms into 

spiked extensions like those used 
by some single-cell organisms 

for locomotion. In this process, 
a fascinating variety of shapes 
and dynamics emerge. What 
seems random at first sight 
is, in fact, following the laws 
of physics, which are con-
tinuously deciphered by the 

Munich-based physicists. 
“With our synthetic biomolec-

ular model, we have created an 
entirely new option for developing 

minimal cell models,” explains 

Bausch. “It is ideally suited to increas-
ing the complexity in a modular fash-
ion in order to reconstruct cellular 
processes like cell migration or cell 
division in a controlled manner.” 

Artificial cells take their first steps 
Using only a few ingredients, NIM scientist Prof. Andreas Bausch and his team at TU München have successfully 
created a minimalistic cell model that can change shape and move on its own. 

Artificial minimal model of cell defor-
mation.

Publication

Topology and dynamics of active 
nematic vesicles.

Felix C. Keber, Etienne Loiseau, 
Tim Sanchez, Stephen J. DeCamp, 

Luca Giomi, Mark J. Bowick,  
M. Cristina Marchetti, Zvonimir 

Dogic and Andreas R. Bausch. 
Science,  5 September 2014
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Driving straight through Germany in 
an electric car without having to re-
charge? The car industry relies on the 
development of high-performance 
lithium-sulfur batteries to make this 
dream come true. Chemists at the 
NIM cluster of excellence have now 
engineered a material which binds 
sulfur well and is thus potentially able 
to improve the batteries’ storage ca-
pacity.

Whether we will all be purring 
along the streets with electric 

cars in the future ultimately depends 
on the development of new batter-
ies. The car industry pins high hopes 
on lithium-sulfur batteries, which are 
able to store large amounts of ener-
gy. The use of sulfur also makes them 
cheaper and less toxic than conven-
tional lithium-ion batteries. 
However, there is also a downside to 
sulfur. It absorbs electrons from the 
lithium well, but lacks conductivity. 
Scientists therefore try to bind the 
element to conductive carbon 
nanofibers.

Lots of pores for sul-
fur
Chemistry Professor 
Thomas Bein (LMU), 
Coordinator of the Energy 

Conversion Division at NIM, 

and his staff have now succeeded in 
producing a novel type of nanofiber 
whose highly ordered porous struc-
ture gives it an extraordinary high 
surface-to-volume ratio. A sample of 
the new material the size of a sugar 
cube, for example, would represent 
a surface area equivalent to that 
of more than seven tennis 
courts. 
“The high 
surface-

to-volume ratio is im-
portant because it allows 
sulfur to bind to the electrode in a 
finely distributed manner, thus being 
available more efficiently for further 
electrochemical processes that occur 
in the course of the charge and dis-
charge cycles,” explains Dr. Benjamin 
Mandlmeier, lead author and mem-
ber of Thomas Bein’s research group.

The nanofibers’ secret recipe
Novel starting materials and a sophis-
ticated production process are the 

new material’s secret recipe. Similar 
to cast metal processes, the chemists 
first prepare a template made of com-
mercially available fibers. These molds 
are then filled with a special mixture 
of carbon, silicon dioxide and a surfac-
tant, and are burned at 900 °C. After 
that, the mold and the silicon dioxide 
are removed by etching. This proce-
dure prevents the nano tubes - and 
thus the pores - from shrin king to the 
extent they would in the absence of a 
mold; the entire fiber re mains more 
stable. 

“Nanostructured materials have 
great potential for increasing effi-

ciency in energy conversion and 
storage,” explains 

Thomas Bein. 

“We at the NIM cluster of excellence 
will continue to work intensively with 
our colleagues from the Bavarian 
SolTech network, among others, to 
explore and exploit the potential 
these structures offer.” The novel car-
bon fibers were investigated in lithi-
um sulfur batteries in collaboration 
with Prof. Linda Nazar’s group at the 
University of Waterloo in Canada. 

Energy-saving cast 
nanotubes 

Electron microscopic image of highly porous carbon nanotubes

Publication

Biomodal mesoporous carbon na-
nofibers with high porosity: Free-
standing and embedded in memb-
ranes for lithium-sulfur batteries. 
Guang He, Benjamin Mandlmeier, 
Jörg Schuster, Linda F. Nazar, and 
Thomas Bein. 
Chem. Mater., 2014, Published on-
line 20 June 2014

Research
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The smallest structures scientists 
are able to produce at present are just 
a few nanometers in size. The artificial 
materials built from these structures 
are used in solar engineering, in the 
semiconductor industry, and for stor-
ing energy, among other things. But 
how is it possible to produce struc-
tures this small? One important tool 
used for this purpose are the focused 
ion beams generated by helium ion 
microscopes (HIM). 

A first-rate microscope
Such a state-of-the-art instrument 
is currently being in stalled at the 
Garching-based Center for Nano-
technology and Nanomaterials (ZNN), 
which is part of the Walter Schottky 
Institute of Technische Universität 
München (TUM). The microscope, 
which costs around one million 
euros, is financed by the State of 
Bavaria and the German Council 
of Science and Humanities within 
the context of the establishment 
of the ZNN. 

The research groups of numerous 
NIM scientists are based in the 
ZNN and Walter Schottky Institute. 
Both for them and their collabo-
ration partners, especially within 
the NIM cluster of excellence, the 
instrument opens up entirely new 
research dimensions. “The micro-
scope offers the opportunity to 
structure materials on a scale of 
about 10 nm and below,” explains 
Prof. Alexander Holleitner, NIM 
member and scientist at the ZNN. 

“If combined with existing methods 
such as electron and gallium ion-
beam lithography, it allows us at the 
ZNN to implement nanostructuring 
methods with the highest resolution 
currently possible.”

Ion beams produce the finest of 
structures
The beams emitted by ion beam mi-
croscopes scan the surface of a mate-
rial in a controlled manner, following 
a certain pattern.  Where the beams 
hit the surface, atoms can be ejected 
from the material, which creates nano-
meter-sized structures. This process is 
called “sputtering.” Ion beam micro-
scopes can also be used to modify the 
cross-linking of certain polymers. In a 
first step, the scientists apply 
the polymers to the material’s 
surface as a so-called resist 
layer. Then, the beams move 
across the resist in a certain 
p a t t e r n , 
modify-

ing its cross-linking. This leads to the 
affected areas becoming insensitive 
to solvents which are subsequently 
used to remove the residual resist 
layer from the surface. Thus, only 
the desired structure created by the 
beams remains in place. 

The helium ion microscope allows 
finer structures to be produced than 
would be possible with electron and 
gallium ion beams. In addition, nano-
scientists are, for the first time, able 
to also machine insulators and organ-
ic materials. This takes them closer to 
their big goal of building the smallest 
of circuits, while also allowing them to 
set up scientific experiments with 
these materials comprising only of a 
few atoms. 

Producing the smallest of structures
New helium ion microscope (HIM) offers highest resolution

Prof. Alexander Holleitner at the new helium ion microscope

Research
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Little researchers in action
NIM School Program creates enthusiasm for nanosciences

Why doesn’t a gecko fall off the 
wall? How do dye-sensitized 

solar cells work? How can you work 
with something you can’t see? About 
15 school classes received the answers 
to these and many other questions in 
last year’s NIM School Program, which 
comprises three pillars. 

First insights into the nanoworld
For one thing, NIM organizes a 
NanoDay for school kids at the “Centre 
for New Technologies” (ZNT) in the 
Deutsches Museum. After a theoreti-
cal introduction into the nanoworld, 
the kids can do their own experiments. 
These range from simple experiments 
to exploring the lotus effect and the 
challenging task of producing nano-
scale gold. Smaller groups of school 
kids can visit a University laboratory, 
where they can perform small expe-

riments and – after a thorough int-
roduction by a scientist – build their 
own dye-sensitized solar cell, for ex-
ample. In individual cases, young NIM 
scientists also visit the classes directly 
at their schools, lecturing on specific 
topics of nano research.

Nanosciences for teens
The second pillar is directed at indi-
vidual students attending their last 
years at school. For their seminar pa-
pers, they are offered the opportunity 
of working on their own little project 
under the guidance of a PhD student, 
either in the afternoons or during 
their holidays.
The third pillar of the NIM School 
Program is a course on one of the 
most important tools of nanoscience: 
the atomic force microscope. It takes 
place at the ZNT in the Deutsches 

Museum and is directed at students 
aged 14 and older. They will learn how 
the microscope works and – just like 
real scientists – perform some measu-
rements. If interested, please contact 
Silke Mayerl-Kink (contact data see 
article below). 

NIM and the toddlers
The cluster supports young families

Children turn their parents’ lives 
pretty much upside down, partic-

ularly at the beginning. NIM therefore 
offers various measures to support 
NIM scientists with little children in 
mastering the balancing act of univer-
sity career and family life.
Depending on their family income, 

parents can, for example, apply for 
a childcare scholarship and financial 
support for additional child care dur-
ing business trips and events. To en-
sure the continuation of important 
experiments, female scientists, in par-
ticular, have the opportunity of hiring 
a laboratory aide during pregnancy 
and after giving birth at the expense 
of NIM. 

“The additional support in the labora-
tory and the NIM child care scholar-
ship were a great help,” confirms Dr. 
Katja Limmer, former PhD student at 
NIM. “It allowed me to complete my 
PhD studies in good time, although I 
was a mother.”
Young parents also enjoy the oppor-

tunity of exchanging views during the 
regular parents’ meetings held every 
three months, discussing such topics 
as how others cope in everyday life, 
changing diapers and writing publica-
tions. 

NIM organizes these meetings togeth-
er with the Center for NanoScience 
(CeNS) and Collaborate Research 
Centre (SFB) 1032. 
For consultation or more information 
on NIM’s family support program or 
the School Kids Program (see above), 
please contact Silke Mayerl-Kink at 
the NIM office: 

E-mail: silke.mayerl@lmu.de
Phone: 089-2180-3383 

Young Academics
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NIM will launch its own series of 
conferences on selected topics 

in nanosciences next year. The pur-
pose of these NIM Conferences will 
be to bring internationally renowned 
experts and committed young sci-
entists together here in Munich, en-
abling top-level exchange of scientific 
knowledge. The first event of this se-
ries will take place in August 2015 on 
the subject of “Resonator Quantum 
Electrodynamics.” The emphasis of 
the second conference held in 2016 
will be on nanomedicine.

Renowned experts in Munich
A particularly intensive form of scien-
tific knowledge exchange is offered by 
workshops running several days. NIM 
has been co-organizing these work-
shops for several years and is now the 
central coordinator. The best-known 
event to date was the “Workshop on 
Advanced Fluorescence Methods.” 
Fluorescence techniques are of par-
ticular importance for the life sciences 
and nanotechnology. This year’s work-

shop will take place from December 
8 to 12 at the Institute of Physical 
Chemistry on the LMU campus in 
Großhadern, Munich. It will be orga-
nized by Professor Don Lamb and sup-
ported by the Center for NanoScience 
(CeNS).

The organizers were able to attract 
internationally renowned experts for 
the workshop, guaranteeing the par-
ticipants a week full of top-level ex-
perimental and theoretical informa-
tion on state-of-the-art fluorescence 
techniques. 

Practical experience
The event comprises detailed lec-
tures, computer training, hands-on 
training on actual instruments and 
scientific presentations. In the morn-
ings, details on individual methods 
will be presented, frequently by the 
person who developed the technique 
in question. During the first three af-
ternoons, the participants are intro-
duced to data analysis using computer 

evaluation programs, simulations and 
previously collected data.  During the 
last 1.5 days, they learn how to per-
form techniques they have learned 
on the microscopic instruments in 
Professor Lamb’s laboratory. 

That it’s worth the effort of familiar-
izing oneself with the topic is demon-
strated by the lectures of users who 
have successfully implemented the 
respective methods. You will find 
more information on this and future 
NIM Workshops and Conferences in 
the Events section of the NIM web-
site. 

The perfect combination for excellent knowledge exchange
Large NIM Conferences and intensive workshops

With NanoArt through the year 2015
Order the newly printed NIM Calendar now!

You believe the nanoworld is invis-
ible to our naked eyes? The NIM 

Calendar 2015 will prove the opposite 
with pictures from the research of our 
scientists: Glittering crystal structu-
res, shining nanoparticles, fascinating 
images taken with the electron micro-
scope,...

It would be our pleasure to send you 
a calendar free of charge (while sup-
plies last). Please send an e-mail with 
your postal address to: 
birgit.ziller@lmu.de. 

Events
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Forthcoming: The film about the cluster
A look behind the scenes

Who and what is behind the 
“Nanosystems Ini tia tive Mu-

nich” cluster of excellence? What are 
the dreams and visions driving the 
scientists at NIM? Which approaches 
and research projects do they choose 
to pursue their goals? How does NIM 
ensure that the high research level 
in the field of nanosciences is main-
tained and increased in the Munich 
area? Answers will be provided by the 
forthcoming NIM film under: 
www.nano-initiative-munich.de. 

Tap-proof and extremely fast trans-
fer and processing of data are the 

most widely known keywords regard-
ing quantum communication. The 
NIM cluster’s scientists of the research 
area “Quantum Nanophysics” explore 
the basics underlying these overall 
goals and develop first applications. 
Their research is complemented very 
well by the projects of Collaborative 
Re search Cen-
tre (SFB) 631 
“ S o l i d - s t a t e 
quantum in-
formation pro-
cessing.” In 
order to pro-
mote scientific 
exchange, NIM 
and SFB 631 
hosted a joint 
one-week PhD workshop at the be-
ginning of October 2014. The work-
shop’s venue was ideally suited to the 
high scientific level of the event: the 
Glocknerhaus is located 2,131 meters 
above sea level, in the Hohe Tauern 
Nationalpark in the Austrian Alps. 

Learning from each other
The initial tutorials allowed the parti-
cipants to familiarize themselves with 
the range of quantum research at 
NIM and SFB. The students’ lectures 
on their own research then provided 
specific insights into the daily work of 
the young scientists. The participants 
were enthralled by the intensive ex-
changes of approaches, methods and 

experimental set-ups. 
“It was great to see that the ap proa-
ches taken by the various research 
groups to solve their individual prob-
lems are very similar,” explains Jan 
Goetz, PhD at the Walther Meißner 
Institute (WMI) of TU München. “It 
therefore allowed me to apply numer-

ous analogies from different areas 
of physics to my own subject, which 
greatly helped me and my work.”

Overview for young academics
Some Master’s degree students also 
used the workshop to gain a compact 
overview of the complex matter of 
quantum physics and nanotechnol-
ogy. “We were relatively new to the 

topic, and the lec-
tures and tutori-
als gave us a very 
comprehensive 
introduction to 
the matter. This 
would have nev-
er been possible 
during everyday 
research,” said 
Miriam Müting, 

student at the WMI. 
Maybe the novices of today will be 
participating in the next workshop as 
PhD students. In any case, they got to 
know exciting projects and friendly 
“quantum groups.” 

Recordings at the Walther Meißner Institute in Garching

High level discussions
Workshop for PhD students on quantum communication 

Events
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Undergraduate studies in Heidel-
berg, Master of Philosophy in 

Sweden, Master of Science in Illinois, 
PhD in Stanford and postdoctoral fel-
low at the Technical University in Delft 
in the Netherlands – Jan Lipfert can 
look back on an impressive list of de-
grees and research affiliations both in 
Germany and other countries. After 
13 years abroad, the then 35-year-
old scientist returned to Germany in 
fall 2013, where he was appointed 
associate professor at LMU’s Chair of 
Biophysics. This was not a difficult de-
cision for him to take: “The biophysi-
cal research conducted in Munich 
is world-renowned. Research in 
Germany can generally keep up very 
well with countries such as the USA.”

Molecules under observation
Jan Lipfert’s work focusses primarily 
on how biomolecules, in particular 
DNA and RNA, fold into their natural 
shapes, how they react to external 
forces, and how they interact with 
partners such as proteins. In 
order to come as close as 
possible to life in a cell, the 
biophysicist must investi-
gate the delicate connec-
tions in their native state. To 
this end, he specialized in two 
main methods. 

The first of these methods are so-
called magnetic tweezers. A single 
protein, DNA or RNA molecule is 
placed between a surface and a mag-
netic bead. With the help of magnets, 
tensile strengths are applied to the 
molecule, and the reactions are then 
investigated. The principle is based 
on the internationally established 
technique of single-molecule force 
spectroscopy developed by Professor 
Hermann Gaub’s group, head of the 
Chair of Biophysics.

One special feature of magnetic twee-
zers is that the instrument is able to 
measure tiny forces characteristic of 
biological interactions. Another ad-
vantage is that molecules cannot only 
be stretched, but also twisted. This al-
lows their behavior to also be investi-
gated under the influence of torque, 
in addition to stretching forces. DNA 
has a double-helix structure, which 
means that the molecule will be 

twisted in biological processes such 
as reading the DNA sequence, copy-
ing the DNA, and repairing the dam-
aged sections. Magnetic tweezers 
are, therefore, a perfect instrument 
for in vitro investigation of these cru-
cial genomic processes.

Live connection to the test tube 
With another technique Jan Lipfert 
and his team directly observe the 
folding and unfolding of RNA mol-
ecules and investigate their three- 
dimensional structure. The molecules 
are suspended in a solution which is 
then X-rayed. The scattering of the 
X-rays indicates the molecules’ shape 
and shows how they change as a func-
tion of the solution’s properties such 
as salt concentration. 

A piece of America
While he was abroad, Jan Lipfert got 
to know the educational systems of 
several universities and countries.  
In the process, he came to appreci-
ate the organization and intellectual 
experience of American graduate 
schools, to which German universi-
ties are increasingly trying to emulate.
“In my opinion, it is very reason-
able to integrate PhD students into 
a larger program. This includes addi-
tional contact persons for questions 
beyond science, the exchange with 
other groups and subject areas, and 
a course program stretching beyond 
the undergraduate coursework,” ex-
plains Jan Lipfert. “The NIM Graduate 
Program is a step in the right direc-
tion and I am convinced that my PhD 
students will benefit greatly from it.”
 

The moving lives of molecules
Jan Lipfert - Physics meets biology

Jan Lipfert puts RNA to the test (photomontage)

People at NIM
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“What if …?”
Alessio Gagliardi – Simulating the unpredictable

Alessio Gagliardi’s office still con-
veys an airy, yet somewhat bare 

impression. But numerous stacks of 
large, recently delivered boxes sit next 
to his desk, waiting to be unpacked. 
They contain Gagliardi’s most impor-
tant research equipment: high-per-
formance computers.
In January 2014, the 35-year-old Ital-
ian joined the Chair of Nanoelectro-
nics at TU München in a NIM-funded 
post as professor. Gagliardi studied 
Telecommunications Engineering 
in Rome and received his doctora-
te in physics from the University 
of Paderborn. After working at the 
Universities of Bremen and Rome, 
he looked forward to living and re-
searching in Munich. His specialty is 
the simulation of nanosystems used 
for energy conversion. One example 
is solar technology. 

New nanomaterials non-stop
“It’s a wonderful time for scientists at 
the moment because new nanostruc-
tured materials which are of great 
interest for the field of photovolta-
ics keep appearing every few weeks,“ 
explains the scientist enthusiastically. 
“Researchers in Oxford, for example, 
discovered only recently that certain 
compounds, the perovskites, drasti-
cally increase the efficiency of hybrid 
organic/inorganic solar cells.” In order 
to better understand the physics be-
hind this, Gagliardi collects all avail-
able experimental data and feeds his 
computer models with this informa-
tion. It often takes days for the com-
puters to finish the calculations.

Molecular electronics
In parallel, the scientist works on re-
alizing a dream he shares with many 
nanoscientists. Their goal is to utilize 
a single organic molecule as an elec-
tronic component, such as a switch or 
a transistor. 
The researchers are not just fascinat-

ed by the new dimension. By chang-
ing the chemistry of a single mole-
cule, they could, for the first time, 
control the physics of charge trans-
fer, for example the conductivity and 
the current’s direction. The scientists 
are currently still investigating which 
mole cule could be used for this pur-
pose and how it would have to be 
modified in order to have a certain ef-
fect on charge transfer. This is where 
Alessio Gagliardi comes into play, by 
trying to make a prediction even be-
fore practical experiments are con-
ducted.

The strengths of simulation

In science, each new finding raises 
new questions and the solutions take 
conventional methods to their lim-
its. This is one of the reasons why 
Gagliardi attaches great importance 
to the development of new simula-
tion methods.
In his opinion, there are three major 
strengths of simulation. To start with, 
it allows elaborate series of experi-
ments to be run through theoretically 
to find which experiments are most 
promising in practice. This saves the 
scientists time, money and nerves. 
Additionally, simulations can also ex-

plain findings in retrospect. A certain 
result is often found based on various 
factors. Calculation models help to di-
vide these out and weight them. 

Crazy ideas
“However, I like nothing better than 
to test crazy ideas by way of simula-
tion,” reveals Alessio Gagliardi. “It 
often happens that a theorist or col-
league doing experimental research 
approaches me with an idea for a 
visionary and, at first glance, difficult 
project. Together, we then try to find 
out if it would work at least theoreti-
cally.” 
According to Gagliardi, it is unfortu-
nately very hard to raise funds for 
studies like these. But maybe this 
should change. After 
all, in science it 
often turns out 
that those 
ideas which 
i n i  t i a l l y 
seem very 
v i  s i o  n a r y 
are the ones 
that result 
in ground-
brea king in-
ventions. 

Simulation 
of a dye-sen-
sitized solar 
cell 

Organic 
semiconduc-
tor (green) 
and titanium 
dioxide

Charge 
Distribution

Distribution 
of electric 
field

People at NIM
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People at NIM

We keep hearing that it is so im-
portant to gain work experi-

ence abroad. But do we have time for 
this during our PhD years? And, above 
all, who will pay for this? I had the 
fortunate opportunity of having my 
two-month scholarship application 
approved by the NIM cluster of excel-
lence, which regularly supports re-
search stays of PhD students abroad.  
Shortly after the approval, I was on my 
way to Canada, to the University of 
British Columbia (UBC) in Vancouver. 
There has been a long-standing suc-
cessful collaboration between my re-
search group at Prof. Matthias Rief’s 
Chair of Biophysics at TU München 
and the group of Prof. Hongbin Li at 
UBC’s Chemistry Department. A joint 
paper was recently published. 

Mountaineering proteins
Similar to my colleagues in Vancouver, 
I investigate the mechanics of proteins 
using force spectroscopy for my PhD 
thesis. The UBC group, however, uses 
a different test set-up, which I could 
use to verify my data. Our common 
research goal is to find out how a pro-
tein folds into its characteristic shape 
enabling it to fulfil its functions in the 
cell. The “pathway” from its unfolded 
to its folded state can be compared 
with the crossing of a mountain, with 
the mountain top being the energy 

barrier which separates the two val-
leys, i.e. states, from each other and 
thus has to be crossed. The mapping 
of this pathway leads to the product 
of our research: a so-called energy 
landscape.
Besides TUM and UBC, the University 
of Washington in Seattle is also col-
laborating in my project. Its Baker 
Laboratory uses computers to design 
proteins. They supplied the protein 
I am analyzing. Vancouver and Seattle 
are only 200 km apart. I therefore 
seized the opportunity to also visit 
Professor David Baker. So within only 
a few weeks, I was able to present my 
work to two protein research groups 
and discuss it in detail. 

Neighboring bears
Apart from scientific input and in-
sights into new laboratories, I was al-
lowed precious insights 
into other cultures, 
views and lifestyles. For 
example, when leaving 
a bus in Vancouver, it is 
the most natural thing in 
the world to say “Thank 
you” to the driver. People 
in Canada generally seem 
to be very relaxed. I practi-
cally never heard honking 
cars, and you will not find 
crowds of people rushing 

around frantically.
The raccoons you sometimes see in 
the backyards are also very relaxed, 
and grizzly bears can be met right 
outside the city – in the bear habitat 
of Grouse Mountain.  The squawk-
ing of the seagulls reminds you that 
Vancouver is not only surrounded by 
forests and mountains, but also the 
ocean. A paradise for people loving 
outdoor activities!

Nano-breweries
The culinary diversi ty on UBC’s 
cam pus alone mirrors the number 
of nationalities living together in 
Vancouver. You will find specialties 
from Italy, Mexico, India, China, Japan, 
Vietnam and even Mongolia. Beer 
lovers will also appreciate the large 
number of small-, micro- and nano-
breweries. Real enthusiasts get their 

“growlers,” large old-
school jugs holding up 
to 1.9 liters, filled at a 
local brewery to take 
the beer home.
The time in Vancouver 
was the perfect mix: I 
made progress in my 
research and, at the 
same time, experi-
enced a new cul-
ture. Come try it for 
yourself! 

Researching in faraway places
Alexander Mehlich took the chance offered by the NIM Graduate Program and spent two months with the research 
group of his collaboration partners at the University of British Columbia in Vancouver. In his account of the journey, 
he explains what impact his stay had on his work and what makes the Canadian city of Vancouver so special.
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NIM welcomes as new PIs: 

The American Simons Foundation contrib-
utes 1.5 million dollars to the research of  
Prof. Dieter Braun (LMU München) on the 
mechanisms of disequilibrium physics. 

Prof. Oliver Eickelberg (LMU München and 
Helmholtz Zentrum München) received 
the Gay Lussac Humboldt Prize, including 
prize money of 60,000 euros.  

Prof. Friedrich Simmel (TU München) 
was admitted to the German Academy of 
Science and Engineering (acatech).

Prof. Andreas Bausch (TU München) was 
awarded the Academy Prize (50,000 eu-
ros) of the Berlin-Brandenburg Academy 
of Sciences and Humanities.

Honored!

Hello, Goodbye

Prof. Hubert Krenner (University of Augsburg / Institute 
of Physics) accepted the NIM-funded W2 professorship in 
“Nanophysics” in July 2014.

Prof. Ulrich Gerland succeeded Roland Netz in April 2014 as 
professor (W3) at the Physics Department of TU München. 
He will continue to be a member of NIM.

Prof. Thorsten Hugel has accepted the offer of a profes-
sor ship (W3) at the Institute of Physical Chemistry of the 
University of Freiburg, starting in winter term 2014/15.

Appointments / farewells:

The European Academy of Sciences 
(EURASC) has awarded membership to 
Prof. Peter Hänggi (University of Augsburg). 

Prof. Vasilis Ntziachristos (TUM München 
and Helmholtz Zentrum München) and 
his colleagues from the start-up com-
pany iThera Medical were awarded the 
“Deutscher Innovationspreis” (German 
Innovation Award).

Dr. Jessica Rodríguez-Fernández
LMU / Faculty of Physics

Dr. Theobald Lohmüller
LMU / Faculty of Physics

Dr. Ursula Wurstbauer
TUM / Physics Department and  
Walter Schottky Institute

Dr. Nicolas Bézière 
TUM / Faculty of Electrical Engineering and 
Computer Science & Helmholtz Zentrum 
München

Dr. Frank Deppe
TUM / Physics Department & Walther 
Meißner Institute

Dr. David Hunger
LMU / Faculty of Physics & Max Planck 
Institute of Quantum Optics

NIM welcomes as newly associated members:  

People at NIM
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Outlook

3. - 7. August 2015 

NIM Conference on Resonator Quantum Electrodynamics 
Organizers: Rudolf Gross, Gerhard Rempe, Jonathan Finley (all TU München)

Venue: Literaturhaus München (left photo)

Picture Credits
P. 7 - PhD-workshop, photo: Dr. Hans Hübl (Walther-Meißner-Institut)
P. 8 - RNA / Jan Lipfert, photomontage: Christoph Hohmann, NIM 
(as seen in Chemical Reviews (Cover Issue #3, 2015) with permission from the American Chemical Society)
P. 12 - NIM Conference, photo: Literaturhaus München, www.literaturhaus-muenchen.de
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About NIM

Since its foundation in 2006, the Nanosystems Initiative 
Munich – NIM, for short –, has established itself as 

a leading international nano center. The design and the 
control of artificial and multifunctional nanosystems are 
the keystone of the scientific program of the Cluster of 
Excellence which brings together scientists from nano-
physics, chemistry and the life sciences. 

The integration of these functional nanosystems in com-
plex and realistic surroundings is the central research 
aspect at NIM within its second funding phase of the 
Excellence Initiative. Artificial nanosystems have a wide 
range of potential applications in areas like information- 
and biotechnology, as well as in the efficient use of solar 
energy.
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