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OPEN DOORS
As a university largely financed by public funds, one of our key 
roles is to ensure knowledge acquired in basic research is quickly 
transferred to industry and society. Joint projects with industry 
provide an effective way to do this. The ability to work together 
to create something new and future-proof is a decisive factor. 
SMEs form the backbone of Swiss industry, which is why we’re 
especially interested in the challenges they face. After all, many  
of these companies will be the future employers of our graduates.

On 5 September 2018, ETH Zurich will open its doors for our 
annual Industry Day. This is a great opportunity for companies, 
including many SMEs, to network with ETH researchers, and to 
find out more about the research and entrepreneurial activities 
we carry out here at the university. It always brings me great 
pleasure to welcome so many guests from industry who want to 
learn more about what we do. Often, personal encounters like 
these provide the springboard for successful collaboration in the 
future.

ETH meanwhile offers a wide range of opportunities for industry- 
academia collaboration. Finding the right way to do this, and  
the right research partnership, might seem like a daunting task at 
first, but our Industry Relations team can help you find your 
perfect match. Our technology transfer office, ETH transfer, is 
there to support you with the legal and contractual side of things.

This issue of Globe features projects that SMEs have completed 
in collaboration with ETH Zurich. Whether it’s a new method of 
gluten-free baking, a city bus with a highly intelligent energy 
management system, or new computerised methods to support 
dentists – each project results in a specific benefit that simultane-
ously inspired research. I hope you enjoy reading this edition.

Detlef Günther,  
Vice President for Research and Corporate Relations

Turn to page 12  

to find out which routes 

lead to successful  

partnerships.
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Earth sciences

GULF STREAM EDDIES 
AS A SOURCE OF IRON

Iron is in short supply in many parts of 
the world’s oceans. This is especially 
true of the large North Atlantic Gyre 
between North America, the Canary 
Islands, the Caribbean and the Gulf 
Stream. Up until now, researchers had 
assumed that dust from the Sahara was 
the only significant source of iron for 
that part of the ocean. Now ETH 
 geochemists have discovered another 
source: cold, iron-rich seawater from 
the North American continental slope, 
which is captured by meanders of the 
warm Gulf Stream and carried out to 
the North Atlantic Gyre.

Microbiology

NEW ANTIBIOTIC
A team of ETH researchers has discov-
ered novel antibiotically active sub-
stances in bacterial strains taken from 
the leaf surface of Arabidopsis thaliana, 
or thale cress, which grows in the wild. 
The researchers’ work shows that the 
microcosm of leaf surfaces contains 
many unknown natural products that 
could potentially lead to new anti-
biotics.

Environmental chemistry

MICROBES MUNCH  
ON PLASTICS

Our world is drowning in a sea of 
 plastic. Eight million tons of it ends up 
in our oceans every year. Agricultural 
soils are also threatened by plastic 
 pollution. Farmers around the world 
use huge quantities of polyethylene 
(PE) mulch films on soils to combat 
weeds, increase soil temperature and 
keep the soil moist, thereby increasing 
overall crop yields.

After harvest, it is often impos- 
sible for farmers to collect all the films, 
particularly if they are only a few  
micrometres thick. Film debris makes 
its way into the soil and accumulates 
there over time because PE does  
not biodegrade. These film residues 
 decrease soil fertility, interfere with  

Cold-core eddies that are rich in iron split off from the southern edge  
of the Gulf Stream.

Zones of inhibition in a bacterial lawn 
caused by antibiotics

water transport and stunt crop growth.
Researchers at ETH Zurich and the 
Swiss Federal Institute of Aquatic  
Science and Technology (Eawag) have 
now shown in an interdisciplinary 
study that soil microbes degrade films 
made of an alternative material – a  
polymer known as poly(butylene 
 adipate-co-terephthalate), or PBAT. 
They succeeded in demonstrating that 
soil microorganisms mineralise PBAT 
films in soils and use the carbon in the 
polymer for energy metabolism and  
biomass formation.

The researchers are the first to 
demonstrate with a high degree of 
 scientific rigor that a polymer can 
 effectively biodegrade in soil.
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2018 Biennale of Architecture

DISCONCERTINGLY 
NORMAL 

Heightening people’s awareness of 
 architecture in their own home – 
that’s the aim of the “Svizzera 240: 
House Tour” exhibition at this year’s 
Architecture Biennale in Venice.  
A team of young architects from  
ETH Zurich consisting of Alessandro 
 Bosshard, Li Tavor, Matthew van der 
Ploeg and Ani Vihervaara (pictured 
from left to right) have designed a 
 series of unfurnished rooms for the 
Swiss Pavilion that visitors can stroll 
around at their leisure. The various 
spaces are reminiscent of a traditional 
apartment, but jolt the viewer’s ex-
pectations with oversized kitchens 
and distorted doors.

For the first time, this year’s Swiss 
Pavilion – organised by the Swiss Arts 
Council Pro Helvetia – won the pres-
tigious Golden Lion for Best National 
Participation. It will be on display at 
the 16th International Architecture 
Biennale until 25 November 2018.

→ www.ethz.ch/biennale2018-en
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The CubeSat standard paved the way for companies and universities  
to send satellites into space.

Sitting in his office, Michael Meindl 
takes understandable pride in presen-
ting the result of years of research:  
a bright green printed circuit board 
with four GPS receivers the size of  
5 euro cent coins, surrounded by ca-
bles, antennas and an array of control 
electronics. What Meindl has in his 
hands is a high-performance position-
ing module developed for use in space 
and built with low-cost components. It 
represents almost five years of work by 
a group led by ETH Professor Markus 
Rothacher at the Institute of Geodesy 
and Photogrammetry. The project has 
given rise to numerous Bachelor’s and 
Master’s theses directly related to the 
topic as part of a collaboration with  
Lucerne University of Applied Scien- 
ces and Arts, which was responsible for 
the board assembly and control soft-
ware. And soon the positioning mod-
ule will be taking its first flight into 
space.

Low-cost and versatile
Satellite projects normally cost mil-
lions. Each component must be multi-
ply redundant and thoroughly tested 
for all eventualities. “A space-worthy 
receiver for satellite positioning costs 
around half a million dollars,” says 
Meindl. What’s more, it weighs several 
kilos and consumes a lot of power – 
two factors that incur substantial addi-
tional costs. “It’s basically something 
that only big NASA and ESA missions 
can afford.” So Rothacher’s group set 

out to find a significantly cheaper solu-
tion for nanosatellites.

The year 1999 saw the introduc-
tion of the CubeSat standard for nano-
satellites, typically defined as a cube 
weighing up to 1.3 kilograms and 
measuring 10 centimetres on each 
side. Over time, it became relatively 
economical to send nanosatellites into 
space on commercial launch vehicles. 
This led to a boom, with over 800 
CubeSats delivered into space by April 
2018. Satellites have now become an 
affordable option for companies, uni-
versities and even private individuals – 

all thanks to the use of increasingly 
miniaturised, low-cost sensors. This 
development prompted Rothacher’s 
group to join forces with ETH spin-off 
and Swiss sensor developer u-blox. 
“Right from the start, our goal was to 
build the entire module with Swiss ex-
pertise,” says Meindl. The positioning 
chips from u-blox are extremely pow-
erful and cost well below 100 Swiss 
francs each. That helps keep the cost of 
materials for the positioning module 
below 1,000 Swiss francs. The com-
plete module weighs less than 100 
grams, draws just one-twentieth of the 

Geodesy

Intelligent positioning  
for low-cost nanosatellites
To fly in a constellation, or “swarm”, nanosatellites need a positioning 
module. ETH researchers have built one using low-cost GPS receivers –  
and this winter it will be heading into space for the very first time.

8
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power of a conventional GPS receiver, 
and features acceptable positioning  
accuracy of +/– 10 metres.

The small, low-cost receiver from 
u-blox has one other key advantage 
over its more expensive rivals. It can 
receive signals from a total of five dif-
ferent navigation systems: the Ameri-
can GPS, the Russian GLONASS, the 
European Galileo system – scheduled 
to be completed by 2020, the fast ex-
panding Chinese BeiDou system and 
the Japanese QZSS. “Getting this kind 
of receiver on a satellite in space would 
be a world first,” says Meindl. And 
there are also plenty of potential bene- 
fits from a research perspective: the 
u-blox receivers in the positioning 
module will capture raw data and 
transmit it to the ground station, al-
lowing Rothacher’s group to analyse it 
in more depth. “It will basically enable 
us to compare five navigation systems 
and use additional data to calculate the 
satellite’s trajectory with an accuracy 
of around 30 centimetres.” This new 
system will also reduce dependency on 
the dominant GPS technology, which 
is entirely under US control.

Testing for conditions in space
To minimise the chance of post-launch 
problems, the sensors went through a 
tough testing regime. RUAG Space op-
erated the sensor in a vacuum chamber 

to create pressure conditions as close 
as possible to those in space. “Some 
materials spontaneously evaporate in a 
high vacuum – and tiny air pockets can 
destroy soldered connections,” says 
Meindl. The receivers were also irradi-
ated with protons in the accelerator at 
the Paul Scherrer Institute in Villigen. 
Finally, they exposed it to the extreme 
temperature fluctuations of space, 
shifting between + 80° C and – 40° C 
with virtually no transition time.

To prepare for the module’s bap-
tism of fire in space, Rothacher’s group 
is currently collaborating with Astro-
cast, a company headquartered in Lau-
sanne. The company’s mission is to 
create a global communication net-
work based on nanosatellites to cater 
to the Internet of Things (IoT), which is 
becoming ever more interwoven in our 
daily lives. Seamless communication 
networks have an increasingly essen-
tial role to play in fostering reliable 
communication between billions of 
smartphones, vehicles, motors and 
shipping containers. And accurate po-
sitioning is essential to ensure satel-
lites are evenly spaced after launch and 
able to adjust their position where nec-
essary.

First nanosatellite swarm
This winter, the first Astrocast satellite 
will be sent into orbit on a SpaceX 

launch vehicle, with a second satellite 
launching from India not long after. 
Both of them feature the ETH group’s 
positioning module. Meindl empha- 
sises that this collaborative project has 
been a win-win venture. Astrocast 
comes out with a powerful receiver for 
its low-cost satellites, while Roth-
acher’s group gets the chance to test 
their creation in space for free and 
 analyse the data it collects. 

In the medium term, Astrocast in-
tends to launch up to 64 nanosatellites 
into orbit at an altitude of around 575 
kilometres. This would be one of the 
first nanosatellite constellations in 
space. “The CubeSat standard led to 
miniaturised satellites, and now we’re 
going to see the same thing happen 
with positioning modules and other 
sensors,” Meindl predicts. — Samuel 
Schlaefli

Find out more about Professor Markus 
Rothacher’s group at the Institute  
of Geodesy and Photogrammetry
→ www.mpg.igp.ethz.ch

The core components 

of the module are 

the four u-blox GPS 

receivers.
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Chemistry

IMPROVED CATALYST 
EFFICIENCY

The chemical industry produces not 
only valuable pharmaceuticals, but 
also large amounts of waste. One 
 reason for this is that many chemical 
reactions make use of catalysts in dis-
solved form. Catalysts are substances 
that accelerate a chemical reaction. In 
the case of dissolved catalysts, a huge 
effort is required to separate them 

from the solvent and reaction products 
so they can be reused.

Javier Pérez-Ramírez, Professor  
of Catalysis Engineering at ETH, has  
now collaborated with other European 
 scientists and an industry partner to 
develop a solid catalyst for a major 
chemical reaction known as the Suzuki 
coupling reaction. Their solid catalyst 
is a molecular lattice composed of 
 carbon and nitrogen atoms (graphitic 
carbon nitride) that features cavities 
into which the researchers placed pal-
ladium atoms.

The new palladium catalyst is very 
stable. For that reason, and because it 
does not dissolve in the reaction liquid, 
it can be used over a much longer time 
period. What’s more, the catalyst is 
much more cost-effective and around 
twenty times more efficient than 
 current catalysts. According to Pérez-
Ramírez, the catalyst could soon be 
ready for use in industry.

Metabolic disorders

COLD LEADS TO 
SLIMMER OFFSPRING

Researchers studying mice have con-
cluded that exposure to cold prior to 
conception causes the resulting off-
spring to have more brown adipose 
tissue, which protects against excess 
weight and metabolic disorders. The 
work carried out by an international 
research team led by ETH Professor 
Christian Wolfrum shows that the en-
vironmental impact a father experi-
ences is passed on to his offspring.

Epigenetics

GIVING HORMONES 
AFFECTS DNA 

If a sow is given small amounts of an 
endocrine disrupting chemical (EDC) 
during the entire gestation period, the 
expression of certain genes changes. 
This is also passed on to the piglets. 
Researchers from ETH Zurich and 
the Technical University of Munich 
have demonstrated for the first time 
that the administration of even ex-
tremely low doses of an endocrine dis-
ruptor leads to epigenetic changes in 
DNA. Moreover, these changes were 
also observed in the sow’s embryos, 
and similar changes were even evi-
dent after the offspring had reached 
adulthood. It remains unclear what 
long-term effects the epigenetic 
changes might have, and whether the 
interaction of many EDCs could make 
the situation more acute.

The catalyst is more efficient because the 
palladium atom (shown in green) can 
move within the cavities of a molecular 
lattice.

Scientists studying mice 
have discovered that sperm 

transmit information 
 indicating whether the 

male that produced them 
spent time in the cold.
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The “high-tech spear” used in the 
 ballistic experiments.

Mars research

HEAVY RAINFALL  
ON MARS

A new study suggests that the branch-
ing structure of the former river net-
works on Mars has parallels to river 
networks found in arid landscapes on 
Earth. This was demonstrated in a 
 recent paper published in Science Ad-
vances by physicist Hansjörg Seybold 
from the group led by James Kirchner, 
ETH Professor at the Institute of Ter-
restrial Ecosystems, and planetary spe-
cialist Edwin Kite from the University 
of Chicago.

The valley networks on Mars bear 
an astonishing resemblance to those 
found in terrestrial arid landscapes. 
Researchers have demonstrated this 
using the branching angles of river val-
ley confluences. Based on these obser-

vations, they infer that Mars once had 
a primeval climate in which sporadic 
heavy precipitation eroded valleys.

For years, scientists have debated 
the origins of the water that formed the 
striking topography of Mars. Using 
statistics from all mapped river valleys 
on Mars, the researchers conclude that 
the contours still visible today must 
have been created by surface run-off of 
(rain)water. Their findings rule out the 
influence of meltwater or groundwater 
seepage from the soil as a dominant 
process for shaping these features.

The type of conditions found in 
arid landscapes on Earth today proba-
bly prevailed on Mars for only a rela-
tively short period about 3.6 to 3.8 bil-
lion years ago. “Recent research shows 
that there must have been much more 
water on Mars than previously as-
sumed,” says Seybold. “It’s likely that 
most of it evaporated into space.”

Archaeology

HIGH-TECH SPEARS
Neanderthals hunted with wooden 
spears, but they didn’t throw them – 
they used them to kill animals at close 
range. This is the conclusion reached 
by an international team led by scien-
tists from the Monrepos Archaeologi-
cal Research Centre in Neuwied, Ger-
many, which included scientists from 
ETH Zurich. To conduct their ballis-
tic experiments, a doctoral student 
and an ETH Master’s student who 
work with Jonas Buchli – a Professor 
at the Institute of Robotics and Intel-
ligent Systems at ETH Zurich – 
equipped a wooden spear with a range 
of sensors that are also used in aerial 
robotics, including an accelerometer 
and a camera. They used the “high-
tech spear” to strike new and artificial 
bone material with a range of blows of 
varying force. They then studied the 
relationship between these measure-
ments and the patterns of bone de-
struction observed in archaeological 
finds, which helped them to under-
stand the Neanderthals’ hunting tech-
nique.

You can find more information  
on these topics and other research  
news from ETH Zurich at:
→ www.ethz.ch/news-en

The Osuga Valles set of channels on Mars plunges to dephts of up to 900 metres 
and is 20 kilometres wide in some places.



12

ETH GLOBE 3/2018



FOCUS
13

FOCUS

Images: Daniel Winkler; Oliver Bartenschlager

Successful partnership: Bellach-based 
bus manufacturer Carrosserie  
HESS AG has been working with ETH 
for years. 

A meeting of equals: industry 
representatives and ETH researchers 
get together on ETH Industry Day. 

SMALL AND MEDIUM-SIZED 

 ENTERPRISES (SMES) PLAY A VITAL 

ROLE IN THE SWISS ECONOMY.

READ ON TO SEE HOW SMES AND 

ETH ZURICH CREATE MARKET-

ABLE INNOVATIONS BASED ON 

 SUCCESSFUL PARTNERSHIPS.

TEXT Roland Baumann

A GOOD 
MATCH 

FOR INNO-
VATION
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hen people hear the name ETH Zurich 

they might think of their own degree course, a brilliant 
young person studying there, or simply its reputation for 
world-class fundamental research. But what about its com-
mitment to university-industry collaboration? “ETH has 
lots of industry partners, but there’s still far too little aware-
ness of the excellent research projects it runs with SMEs,” 
says Detlef Günther, Vice President for Research and Cor-
porate Relations.

Open door for SMEs
One of the primary tasks of publicly funded universities is 
to channel the knowledge they gain from fundamental re-
search into industry and society. The opportunities offered 
by new technologies and techniques – such as additive 
manufacturing – are what companies need to maintain 

Laser technology with inspire: using 

ultrashort laser pulse machining to create  

a micro tool. 

their competitive edge and create jobs. “In Switzerland, 99 
percent of companies are SMEs with fewer than 250 em-
ployees, so ETH is obviously keen to collaborate with small 
and medium-sized enterprises, too,” says Günther. The 
problem, he says, is how to boost awareness of this fact in 
our collective consciousness.

Some three years have passed since ETH expanded its 
Industry Relations team as a gateway for industry. Today, 
it offers a website specifically aimed at SMEs featuring ex-
amples of how ETH collaborates with industry. Günther 
argues that these efforts are finally starting to bear fruit: 
“We’re now seeing far more SMEs finding their way to 
ETH.” Approximately a quarter of the enquiries received 
by Industry Relations come from SMEs, and projects in-
volving SMEs now make up one third of the contracts 
signed between companies and the technology transfer of-
fice ETH transfer. “ETH has made real progress in this area 
over the past few years,” says Günther.

The Industry Relations gateway
ETH Industry Relations fielded more than 300 enquiries 
last year alone. “We help them find the right people to talk 
to and set up meetings. But we also tell the companies how 
ETH works, what frameworks are available for collabora-
tive projects, and how much those projects typically tend to 
cost,” says team leader Urs Zuber. In the latter stages of this 
process, the team evaluates possible cooperation partners 
at ETH, organises laboratory visits for company represent-
atives, and runs workshops in which professors present 
their field of research and the company explains what 
they’re looking for. “The best opportunities for collabo- 
ration arise from situations where you can link new knowl- 
edge from fundamental research with a concrete applica-
tion,” says Zuber. If an enquiry can be handled using con-
ventional technologies and methods, the team refers the 
company to someone who can help. “But we do our best to 
assist them here, too,” he adds.

Inspire: knowledge for the MEM industry
The transfer of knowledge from fundamental research is 
particularly valued in the mechanical engineering sector. 
To encourage this practice, ETH Zurich and the Swiss 
 mechanical and electrical engineering (MEM) industries 
joined forces 14 years ago to create inspire AG, a compe-
tence centre that aims to boost the innovative capabilities 
of Swiss industry. “We want to plug the gap between fun-
damental research at universities and product develop-
ment in industry,” says Martin Stöckli, COO of inspire. 
Much of its focus is on SMEs, many of which do not have 
their own R&D department.

Inspire has a total of 80 researchers working in ten re-
search groups, which are supervised by six ETH professors. 
They cover all fields of knowledge that are relevant to the 
design, development and industrial manufacturing of high 
quality technical products. Typically, there are around 70 

Image: Maximilian Warhanek, IWF / ETH Zurich
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projects running at any one time, often involving multiple 
companies and universities.

Stöckli cites the example of a collaborative project that 
set itself the goal of using ultrashort laser pulse machining 
to produce carbide micro tools, in this case micro milling 
cutters with a diameter of less than half a millimetre. The 
project partner FRAISA SA, which is headquartered in Bel-
lach in the canton of Solothurn, produces these and other 
micro tools for companies that make medical and elec- 
tronic devices, as well as for watchmaking companies. The 
equipment used to produce these milling tools includes 
high-precision machine tools from the second partner in 
this project, EWAG AG, a company that supplies a wide 
range of industries worldwide.

Micro milling cutters are made from a very hard ma- 
terial which – in conventional manufacturing – is typically 
ground using diamond tools. “The problem is that this pro-
cess also degrades the diamond tool, so it’s an expensive 

method to use,” says Stöckli. The forces, vibrations and 
heat generated in this mechanical process can also damage 
the tool. But switching to an ultrashort pulsed laser to ma-
chine the material changes the situation entirely: “In sim-
ple terms, the high-energy laser beam blasts away whatever 
atoms it hits without affecting the adjacent material, so you 
get virtually no heat input in the workpiece itself,” says 
Stöckli, explaining how the process works. The beam es-
sentially vaporises the material – but it does so with a truly 
remarkable degree of precision. The researchers involved 
in the collaborative project successfully demonstrated that 
the tool blank suffers no damage at all as long as a suitable 
beam source is used. What’s more, initial trials of the  
laser-machined micro milling cutters suggest their perfor-
mance is at least equivalent to that of tools produced using 
grinding – plus they are far cheaper to make.

The project was supported by the Swiss Innovation 
Agency Innosuisse (formerly CTI, see article on page 18), 
which includes inspire in its list of accredited research in-
stitutes. But how does a collaborative project like this come 
about in the first place?

of companies in Switzerland are SMEs  
with fewer than 250 employees. That makes 
SMEs a key pillar o the Swiss economy.
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“We see lots of ideas emerging at trade events, expert meet-
ings organised by Swissmem, and events such as the ETH 
Industry Day, where ETH professors and group leaders 
from inspire get together with company representatives,” 
Stöckli explains. Training courses also tend to be a good 
springboard for future collaboration. But it can take time 
for the initial contact to morph into a fully-fledged project. 
“That transitional period can actually be a good thing 
 because it’s important to build up trust in the abilities of the 
partner you’ll be working with,” says Stöckli.

Direct contact
Mirko Meboldt is a Professor of Product Development and 
Engineering Design at ETH Zurich and one of the six lead 
professors at inspire – but he also makes direct contact with 
companies. One example stemmed from a radio interview 
he gave in his capacity as an additive manufacturing expert 
three years ago. The interview prompted a call from  
Thomas Weber – and that proved to be the start of a suc-
cessful collaboration. Weber is the owner of ALPA, a high-
end camera manufacturer with 12 employees located at the 
foot of the Zürichberg. The company produces system 
cameras for professional photographers that are compat- 
ible with numerous different lenses and backs. “We began 
by carrying out a pilot study as part of a semester project to 
familiarise ourselves with the technology,” says Meboldt. 
They focused on how additive manufacturing would affect 
the design and production processes, and how readily the 
customer would accept the new technology. The next stage 
involved building up incremental knowledge at ALPA over 
a two-year period. To begin with, the partners printed small 
components such as a lever for adjusting camera settings. 
“That wasn’t too challenging,” says Meboldt with a smile. 
Nevertheless, it was an important first step in the overall 
implementation strategy: “Building up experience with 
small-scale projects is a crucial part of helping staff take 
ownership of the technology,” says Meboldt. This approach 
allows partner companies to build up expertise in using the 
technology, minimising the risk of financial losses.

Next came a textbook example of additive manufactur-
ing in the form of a lens hood. Previously, ALPA had made 
its hoods out of hard plastic or metal in a range of sizes 
tailored to the various lenses. They were heavy, and tended 
to jolt the lens when knocked. After chatting to various 
partners, the team came up with the idea of printing this 
component from a kind of rubber material known as ther-
moplastic polyurethane. Each lens hood can be optimally 
designed for a specific combination of focal length and sen-
sor format. This calls for a wide variety of shapes, which 
traditional manufacturing techniques could never have 
coped with. “You’re basically eliminating the design and 
logistics costs, so it’s cheaper for ALPA to produce the com-
ponent. And of course customers benefit more from this 
design because it’s lighter and they can fold it up and put it 
in their pocket,” says Meboldt. The partners already have a 
configurator planned for the future that will allow custo- 
mers to personalise the design of the lens hood. The goal is 
to create a seamless digital chain from the customer to the 
production line.

At this point, the partners in the additive manufactur-
ing project decided the time had come to tackle a complete 
system, in this case a camera for photogrammetry that al-
lows users to make high-resolution 3D scans that show the 
texture of objects. Some two years into the project, ALPA 
announced that they consider additive manufacturing to be 
a forward-looking technology of major significance for the 

FORGING LINKS AND SHARING 
KNOWLEDGE
There are many different ways to get in touch 
with ETH. The quickest route is through 
Industry Relations. They have the knowledge 
and experience to set things on the right path.

STIP
The Swiss Technology 
Impact Platform at 
the Singapore-ETH 
Centre pioneers new 
ways of interacting 
with SMEs in 
Singapore.
→ www.ethz.ch/stip

INDUSTRY RELATIONS
The first port of call for companies 
seeking research partners at ETH.
→ www.ethz.ch/industryrelations

ETH TRANSFER 
The technology transfer 
office provides support for 
research contracts with 
industry and licensing of  
ETH research.
→ www.transfer.ethz.ch

INDUSTRY DAY 
An annual event that 
brings together 
companies and ETH 
researchers.
→ www.ethz.ch/
industryday

INSPIRE
Strategic partner of 
ETH Zurich and a 
competence centre for 
the transfer to the 
MEM industry.
→ www.inspire.ethz.ch
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company. That was the green light for submitting an appli-
cation to CTI, now known as Innosuisse.

Under the project name PLATON, the partners are 
now hoping to forge a basis for products in the video sector 
with the greatest possible level of customisation and short 
innovation cycles. PLATON is based on the idea that the 
steady convergence of photography and moving images – 
particularly online – is opening up entirely new market 
segments in which customers’ needs are still relatively 
opaque. 3D printing offers a quick and flexible way to re-
spond to these needs with new products.

“That’s a good example of the roadmap we try to follow 
for the companies we work with,” says Meboldt. One of the 
main reasons he likes working with SMEs is that they typi-
cally have lean decision-making processes which make it 
easier to get products to market faster – something he re-
gards as a central element of his work: “I firmly believe that 
our research only benefits society if people actually buy the 
products,” says Meboldt. And that’s why he hopes to find 
many more companies who are open to innovation. 

SOLID PARTNERSHIPS 
How do you make scientific findings 
and new technologies accessible to 
industry and society? Essentially by 
building bridges between universities 
and companies.
The ETH Zurich Foundation helps the 
university achieve its key strategic 
goals in research and teaching. One 
way it does this is by establishing 
long-term partnerships between 
companies and ETH Zurich. The 
support provided by these partners 
makes it possible to embark on bold 
and innovative research projects, 
maximising the benefits of academic- 
industry collaboration to push 
boundaries. 
Would you like to partner with ETH 
Zurich? Find out more about how to 
support our research and teaching at:

→ www.ethz-foundation.ch/en

Image: © www.alpa.swiss; © www.schurian.com

Additive manufacturing

The company ALPA uses additive manufacturing  

to produce camera parts in a whole range of  

shapes and sizes (left), helping for example to take 

techniques such as macro photography (right)  

to a new level.
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Not everyone is familiar with the 
name Innosuisse. Some people still 
refer to the Swiss innovation agency 
as CTI (the Swiss Commission for 
Technology and Innovation), the 
name it used to go by before it became 
Innosuisse early this year. In this in-
terview, Innosuisse CEO Annalise 
Eggimann explains how the agency 
supports innovation and what else has 
changed apart from the name.

How would you describe what you do, 
Ms. Eggimann?
The Swiss Federal Government has 
given us a mission that underpins 
everything we do, and that is to pro-
mote science-based innovation for 
the benefit of Swiss industry and soci-
ety. Our ultimate aim is to create jobs 
and help grow the economy.

Innosuisse is best known for its 
innovation projects, is that right?
Yes, they drive most of what we do. We commit 70 to 80 
percent of our resources to innovation projects, which have 
always been at the heart of our work. Innosuisse dates back 
to the 1940s. During the Second World War, the Swiss 
Federal Council passed emergency legislation to support 
research projects in a bid to create jobs. To assess the pro-
jects, the Council set up the Swiss Commission for the Pro-
motion of Applied Scientific Research (KWF). That was the 
predecessor of the CTI, which was established in 1996. 
Even so, the government’s directive to promote innovation 
has only been part of the Swiss Federal Constitution since 
2006.

What changed when you became Innosuisse?
One of the reasons for the move was to shift the innovation 
agency away from the public sector. We were previously 

part of the Swiss Federal Administra-
tion and made our funding decisions 
on behalf of the Confederation. Now 
we operate as a separate entity in the 
same way as the Swiss National Sci-
ence Foundation. Our organisational 
structure has changed, too. Strategic 
and operational tasks were all mixed 
together at CTI. Now we have a clear 
division of responsibilities: the Board 
makes strategic decisions, the Inno-
vation Council serves as the specialist 
body and the secretariat looks after 
the operational side of the business.

Who can submit funding applications 
for innovation projects?
We only accept joint applications from 
research institutes and companies that 
have agreed to team up. That’s where 
ETH and EPF Lausanne have always 
played such an important role. Be-
cause of our focus on applied research, 
universities of applied science account 

for a large number of the research partners we work with 
today. As far as the companies go, some two thirds of them 
are SMEs – often medium-size companies that have the 
 resources to translate research results into practical appli-
cations but lack the required research capacity in house.

How do you find the partners you work with?
In many different ways. Lots of universities and research 
institutes have excellent ties to industry, which can often 
lead to joint projects. Here at Innosuisse, we actively en-
courage knowledge and technology transfer. For instance, 
we offer a free service that allows SMEs to receive support 
from our innovation mentors – experts who are well versed 
in both the academic and the practical side of things. They 
help SMEs come up with ideas for suitable projects and find 
the right research partner.

“It’s the level that counts”
SWISS INNOVATION AGENCY INNOSUISSE PLAYS  

A KEY ROLE IN FUNDING COLLABORATIVE INNOVATION  

PROJECTS BETWEEN ACADEMIA AND INDUSTRY.

INTERVIEW Roland Baumann

Annalise Eggimann, CEO of Innosuisse  

and former Managing Director of CTI, 

understands the challenges associated  

with innovation funding.

Image: Alessandro Della Bella
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How many applications do you receive a year?
For a long time we were receiving somewhere in the region 
of 500 funding applications a year. But thanks to special 
government measures and the strong Swiss franc, we’ve 
grown significantly over the past few years. The extra re-
sources triggered a surge in applications. In 2016 we re-
ceived 1,000, and last year around 900, but this year we’re 
expecting a more modest total. One thing we’ve noticed is 
a drop in the number of projects from the ETH sphere. 
Maybe this is linked to the new independence rule we re-
cently introduced to our project contribution provisions, 
which states that the research partner must be a separate 
entity to the party implementing the project. That might 
have caused some uncertainty in relation to spin-offs, but 
we’re holding talks with ETH and EPF Lausanne to clarify 
the matter. Innosuisse welcomes projects between spin-
offs and the research institutes they came from – nothing 
has changed on that front.

What are your criteria for assessing projects?
It’s the level of innovation that counts – and not just in 
terms of the scientific basis. We look for high levels of inno-
vation in applied research, too. We don’t accept purely 
 contract research projects where scientists simply solve a 
problem using existing knowledge. What counts is the end 
result, which should be a new product or an improved one 
with better market opportunities. Essentially, there must 
be a clear economic benefit. It could also be a production 
process redesigned to reduce production costs, or a new 
service offering.

Given that the projects come from such a wide range   
of different areas, who assesses them?
Project assessment is certainly a complex task, and we now 
have a two-stage process in place. Decisions on funding are 
made by our Innovation Council, which is divided into five 
thematic units that reflect our primary funding areas: ICT, 
life sciences, engineering, energy & environment and social 
sciences & business management. Each area obviously has 
its own requirements and standards, but we still try to make 
sure every project is subject to the same general frame-
work. As stipulated by law, the Innovation Council has be-
tween 15 and 25 members. They come from research insti-
tutes as well as the private sector, and their expertise covers 
the broadest possible range of subjects.

... but surely they can’t assess 1,000 or even 500 projects  
on their own?
That’s why we have a two-stage process. We have around 
120 experts who carry out the initial assessments. The idea 
is for us to be able to draw on the widest possible range of 
expertise and to ensure that each expert’s workload is  
manageable. It’s important to us to have people on board 
who know what’s going on in the market from an everyday 
business point of view, but who are also familiar with devel-

opments in the research world. Shorter terms of office also 
mean we have a regular influx of new people and new per-
spectives on our assessment and decision-making boards.

Does Innosuisse ever take calculated risks in its project 
 assessments?
Good question! We try to cover a very broad spectrum. If 
there’s no risk at all associated with a project, then it doesn’t 
need support from the state. So all our projects obviously 
need some element of risk, but they must also demonstrate 
strong potential for market success. We support some pro-
jects with a higher degree of risk if they promise to yield 
significant long-term benefits. So, yes, we do take calcu- 
lated risks, knowing that a project may have the potential 
to fail. But if all our projects were a success, that would 
probably mean we’re backing the wrong ones! That’s some-
thing we have to keep reminding the government, who un-
derstandably want to see our work having an impact. 
What’s important, though, is that the projects have a long-
term effect over the years.

Last year, you approved 50 percent of the applications 
 submitted. Was that approval rate constant over the year? 
And do you think it’s about right?
The rate has remained surprisingly constant over the years. 
I think a 50-percent approval rate is pretty good when it 
comes to supporting and promoting innovation projects. 
Writing an application takes a great deal of effort – on the 
part of both the research institution and the implemen- 
tation partner – so it’s important that we approve a fair and 
reasonable number of projects. Fortunately, we’ve had 
hardly any applications that we’ve had to turn down for 
purely financial reasons. 

Find out more about Innosuisse:
→ www.innosuisse.ch

“All our projects obviously 

need some element of 

risk, but they must also 

demonstrate strong potential 

for market success.”
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innovations and discuss the most pressing issues the com-
panies are keen to tackle. “Those meetings have led to doz-
ens of project partnerships that have so far attracted 25 
million francs of research funding, allowing us to bring on 
board 20 doctoral candidates and giving rise to 20 patents,” 
says Windhab. 

Windhab’s collaboration with Swiss businessman and 
master baker Marc-André Cornu stemmed directly from 
one of these working groups. After a meeting in 2013, Cor-
nu invited Windhab to his factory. Cornu SA, the family 
business in Champagne, Vaud, had acquired Murten-based 
Roland in 2008, a well-known producer of crispbread, 
rusks, breadsticks and pretzels. At the time, Roland were 
working on the market launch of gluten-free crispbread in 
order to meet demand from the rising number of people 
with gluten intolerance. But Cornu wasn’t satisfied with the 
quality of the new products, which is why Windhab’s 
 research into microfoams captured his attention. 

An in-depth look at dough
As part of a project sponsored jointly by the Swiss National 
Science Foundation (SNSF) and the EU, Windhab’s group 
were exploring the possibility of aerating and extruding 
highly viscous doughs. Extruders force viscous substances 
through a shaping die under pressure and in a continuous 
stream. Windhab’s team developed just such an extruder 
for experiments with aerated doughs. Using synchrotron 
x-ray tomography at the Paul Scherrer Institute (PSI) in 
Villigen, the team examined the structural behaviour of 
highly viscous, elastic microfoams containing air bubbles 
measuring between 5 and 100 micrometres. 

Cornu immediately recognised that this basic research 
into dough offered the potential to optimise his gluten-free 
products. Gluten is a long-chain protein that can be shaped 
into elastic strands under mechanical pressure, for example 
through mixing or kneading. When the dough is baked, 
these strands ensure that the expanding vapour bubbles in-
side retain a relatively intact porous structure, thus en-
abling the bread to rise properly. If there is no gluten in the 
dough, the bubbles burst sooner, leading to significantly 
reduced expansion. The finished product is nowhere near 
as voluminous as it should be and its irregular porosity 
makes for a hard texture. Previously, this problem was par-
tially alleviated by adding emulsifiers and polysaccharides 
(thickening agents) to the dough – but this came at the ex-
pense of natural, healthy nutrition, as well as diminishing 
the flavour of the finished product. Windhab’s research 
offered a possible way out of this dilemma. Working hand 
in hand with Cornu, the researchers came up with the idea 
of aerating the gluten-free dough using Windhab’s ex-

P 
rocess engineering is the name of the game  
at Erich Windhab’s laboratory. “We have 
everything we need to build prototypes,” says 
Windhab, Professor of Food Process Engineer-

ing at ETH. With its fully equipped mechanical and elec-
tronic workshops, the laboratory is the ideal place for engi-
neers and technicians to work on innovative solutions for 
the food industry. “We carry out two-thirds of our projects 
in close collaboration with industry,” says Windhab, “and 
around half of those projects are with SMEs.”

Working groups for industry partnerships
Windhab joined ETH in 1992 and soon established a series 
of working groups to focus on specific sectors such as indus-
trial chocolate, confectionery and frozen dessert manufac-
turers. This organisational structure is still very much in 
evidence today. Twice a year, Windhab invites industry 
representatives to ETH to show them the groups’ latest 

THE COMPANY ROLAND WERE 

UNHAPPY WITH THE QUALITY OF 

THEIR GLUTEN-FREE RUSKS. FOR-

TUNATELY ERICH WINDHAB, A 

PROFESSOR AT  

ETH, WAS ON HAND TO HELP.   

TEXT Samuel Schlaefli

Partnership  
to produce the 

perfect rusk

Top: Engineers and technicians at the ETH Laboratory of 
Food Process Engineering built a pilot dough extruder for 
gluten-free baked goods. 

Bottom: Roland are hoping to achieve strong growth in 
the market for gluten-free products – and improving the 
quality of their gluten-free rusks is one way to do that.

Images: Daniel Winkler; Laboratory of Food Process Engineering
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truder in order to deliver most of the desired foam struc-
ture and volume to the rusks before baking. The subsequent 
baking process would then serve merely to lend the foam 
the required firmness and to extract moisture. 

Quick decision-making
“Cornu is an unconventional businessman,” says Windhab. 
“If, after careful examination, he likes an idea, he simply 
says: ‘Let’s do it!’” From the researcher’s point of view, this 
is the key difference between partnerships with SMEs and 
those with large corporations: “The latter generally offer 
much greater scalability for jointly developed technologies. 
But the decision-making processes are far quicker in 
SMEs.” Windhab and Cornu launched a project entitled 
TopGlu0 and submitted it to the Swiss Innovation Agency 
(Innosuisse) in the hope of receiving funding. The Swiss 
government approved funding for a three-year research 
partnership, enabling Windhab’s group to build the first 
pilot extruder in 2013. The extruder initially had a produc-
tion volume of up to 50 kilogrammes of micro-aerated 
dough per hour, but was subsequently scaled up. For the 
shift to large-scale production, Windhab got Bühler – a 
Swiss mechanical engineering company – on board. 

Windhab convinced Bühler’s management team that 
the planned extruder had a future in the food technology 
industry – one that went well beyond Roland. If they suc-

ceeded in producing gluten-free rusks for Roland using aer-
ated, highly viscous doughs, there would be nothing to stop 
them launching the process in the market for fresh-baked 
goods and other foodstuffs. “Innovations usually have 
far-reaching consequences,” says Windhab. He argued that 
the new extrusion process could, in the future, be coupled 
with other novel baking processes currently being tested at 
ETH. “That could reduce baking times more than fivefold,” 
he said, emphasising the potential benefits of shorter bak-
ing lines, reduced power consumption and lower costs. 

Bühler were impressed. In 2016, the three partners 
launched Glu-0-Z-Tec, another Innosuisse project, which 
was funded by the Swiss government to the tune of some 
half a million francs. Bühler initially provided a standard 
pasta extruder, which Windhab’s technicians adapted – 
and successfully tested – for the production of microfoams. 
The process has now reached throughput rates of 300 kilo-
grammes of dough per hour, and the production facility is 
set to come on stream in the Roland factory in spring 2019. 

Radical innovations take time
By then, eight years will have passed since the researchers 
first came up with the idea in the lab. “That’s a fairly short 
time span for such a radical innovation,” says Windhab. For 
businessman Cornu, on the other hand, the duration of the 
project was the biggest challenge, because the market is 
constantly changing. “I was worried that in six years’ time 
there might no longer be a market for the product we orig-
inally wanted to develop.” In this case, however, luck was 
on the project partners’ side. The market forecasts for  
gluten-free products still point to strong growth. 

As Windhab explains, the problem of differing time 
scales is, to a certain extent, par for the course in  
academic-industry partnerships that involve radical inno-
vation. Even if both sides clearly define their mutual expec-
tations and have a specified project structure and concrete 
milestones right from the start, “we repeatedly reach points 
in the development process where we have to scrap our 
original plans and move in a new direction. And that’s 
time-consuming.” But, particularly in times of uncertainty 
– which Windhab calls flatliner phases – it quickly becomes 
clear whether the partners have a sound basis for trust and 
whether the chemistry between them is right. “At times like 
that you just have to meet up for a beer and thrash out the 
problems.” Cornu has a similar take: “To make a project of 
this kind successful, you need an iron will, a common goal 
and, most importantly, a good relationship with your part-
ners.” 

Find out more about research  
at the Laboratory of Food Process Engineering: 
→ www.fpe.ethz.ch

Gluten-free dough does not rise  

as it should during baking and has a hard,  

unpleasant texture. The extruder developed  

by Professor Windhab at ETH makes  

the rusks finely porous and crunchy again. 

“To make a project of 

this kind successful, you need an 

iron will, a common 

goal and a good relationship 

with your partners.” 

Marc-André Cornu, business owner

Illustration: 1kilo
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reality (AR) interface. The solution enables the dentist to 
use AR glasses to see the scan of the patient’s teeth super-
imposed over the patient’s real teeth at exactly the same 
scale.

Millimetre precision required
“That’s extremely challenging because, unlike with other 
augmented reality applications, the overlay must be accu-
rate to the millimetre,” explains Thoma. What makes 
things even harder is that no two people’s eyes are identi-
cally aligned, and even the same users never wear the smart 
AR glasses in exactly the same way. For this reason, oper- 
ators must re-calibrate the system every time they use it. 
“We developed a calibration process that users can perform 
on their own,” says Thoma. But the system does not quite 
reach the level of maturity required for everyday use in den-

tistry. “We came to the conclusion 
that the AR technology and smart 
glasses available on the market today 
are not yet sufficiently accurate or 
user-friendly for our purposes,” says 
Stalder. So it will be a while before 
AR headsets become a permanent 
fixture in dental surgeries. “But it’s 
an area that’s developing fast. And 
when the technology is advanced 
enough, we’ll be ready,” he adds.

The project was a valuable expe-
rience for Thoma. “Starting my doc-
toral programme with a specific 
problem to tackle was a huge motiva-
tion for me,” she says. She benefitted 
greatly from her close collaboration 
with the company, where she even 
had her own workstation for a while. 
“I learned a lot from the way we 
shared ideas and information,” she 
says. Thoma compares the task of 
aligning the specific project objec-
tives with the academic criteria to a 
tightrope walk. Stalder, too, is very 

much aware of the need to strike a balance between the di-
verging expectations of academia and industry. “As a for-
mer doctoral candidate myself, I know that scientists like to 
get down to the roots of a problem and take a longer-term 
view, whereas in my capacity as a businessman, I want quick 
and pragmatic solutions.” That’s the balancing act that any 
academic-industry collaboration must negotiate to find the 
right way forward. 

S 
canners can capture detailed 
images of teeth and tooth dam-
age, allowing dental techni-
cians and dentists to make fill-

ings and dentures that perfectly fit the 
patient’s mouth. However, generating 
these scans can be problematic for den-
tists. While focusing their attention on 
inserting the scanner correctly in the 
patient’s mouth, they must also keep a 
close eye on the screen to monitor the 
scan’s progress. But when looking at the 
screen, it’s difficult to know if the scan-
ner is in the right position. “We wanted 
to find out if augmented reality glasses 
could help solve that problem,” says 
Severin Stalder, software engineer at MHT Optic Research. 
“But we had no prior experience in the field of augmented 
reality.”

So Stalder contacted the ETH Computer Vision Lab 
where he had completed his doctorate a few years earlier to 
see if they could help – and it turned out they could. In a 
two-year project funded by Innosuisse (formerly CTI),  
Janine Thoma, a doctoral candidate at the Computer Vision 
Lab, worked with the company to develop an augmented 

MHT OPTIC RESEARCH –  

A COMPANY THAT MAKES  

INTRAORAL SCANNERS – JOINED 

FORCES WITH ETH TO EXPLORE 

THE USE OF AUGMENTED REALITY 

IN DENTISTRY.

TEXT Martina Märki

Augmented 
 reality  

for dentists

Image: Tünde Kirstein

Prototype of the scan system complete 

with an augmented reality headset.
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 Widmer, who is responsible for the project at Carrosserie 
HESS. Working with ETH has allowed the Swiss company 
and its approximately 260 employees to maintain a com-
petitive edge over far bigger rivals from other countries.

For their part, ETH researchers are able to translate 
their theoretical expertise into concrete projects. The 
 scientific complexities of hybrid buses are a good choice  
of topic for contributions to academic journals, says 
 Christopher Onder, Professor at the Institute for Dynamic 
Systems and Control at ETH. “The project attracts stu-
dents like a magnet,” he adds, noting that the joint projects 
carried out with HESS to date have already yielded some 30 
semester projects and Bachelor’s and Master’s theses. 
What’s more, a number of students have already completed 
an internship at HESS, while others such as Martin  
Widmer have taken on permanent positions at the SME 
after finishing their degree at ETH.

Putting theory into practice
ETH and Carrosserie HESS began working together in 
2009. At that time, HESS was experimenting with a diesel 
hybrid bus, but the energy savings they were achieving 
were lower than they had hoped for. So when ETH came up 
with the idea of developing a new energy management sys-
tem for the bus project as part of a doctoral position, the 
HESS project coordinators jumped at the chance. The doc-
torate was funded by the Swiss Commission for Technology 
and Innovation CTI and the Swiss Federal Office of Energy.

There was still quite a way to go before the first bus with 
ETH software rolled off the HESS production line. From 
the research side, the project was a resounding success that 
produced some major fuel savings – but by the time the 
doctoral thesis was finished, the balance of customer de-
mand had shifted from diesel hybrid buses to electric buses. 
This brought home the challenges that arise in any partner-
ship between academia and the private sector, with the 
slow mill of ETH’s scientifically rigorous approach on the 
one hand, and Carrosserie HESS’s exposure to market dy-
namics on the other. “What we need is not necessarily a 

A  
rather unusual trolleybus has been navigating 
the streets of Zurich in recent months. With its 
large windscreen and covered wheels, it could 
easily be mistaken for a tram – but it’s not just 

the design that makes this bus so unique. For a start, it 
 features a hybrid electric drive system that allows it to draw 
power from an on-board traction battery as well as  overhead 
wires. But this bus is also “smart”, boasting specially de-
signed software that automatically gathers information on 
the route. That means it always knows what to expect – 
whether that’s a downhill stretch or a dead wire up ahead.

This intelligent city bus is the result of a joint project 
between ETH and the Swiss SME Carrosserie HESS, which 
is headquartered in Bellach in the canton of Solothurn.  
Carrosserie HESS is Switzerland’s only bus manufacturer 
– and ETH has developed an energy management software 
package tailored to its needs. Using algorithms, the soft-
ware determines when the bus should alternate between 
the overhead wires and battery pack by identifying the  
optimum source of power at each particular moment. For 
example, during a hill climb the most sensible choice is to 
drain the traction battery, because the bus can subsequent-
ly take advantage of regenerative braking on a downhill 
stretch to recharge the battery “for free”. This method can 
reduce energy use by up to 15 percent, which translates into 
considerable cost savings.

Competitive advantage
This collaborative project offers advantages on both sides. 
HESS benefits from a capacity for innovation that would be 
inconceivable without a research partner. “We simply 
don’t have the resources to develop that kind of efficient 
energy management system on our own,” says Martin 

ETH RESEARCHERS ARE HELPING 

SWISS BUS MANUFACTURER  

CARROSSERIE HESS DEVELOP  

SOFTWARE THAT COULD PROVIDE 

MAJOR COST AND ENERGY SAVINGS.

TEXT Andres Eberhard
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system that is theoretically perfect, but one that works in 
practice and complies with all the regulations,” says 
 Widmer. “And obviously it has to eventually make us some 
money!”

A project with a future
“SwissTrolley plus” is a follow-up project involving the  
latest electric bus from HESS – and both partners have 
learned from experience. Once again, a doctoral student at 
ETH is developing a software program for efficient energy 
management. But what’s new is that this project brings on 
board a second research institute in the form of Bern Uni-
versity of Applied Sciences, as well as its first public trans-
port operator in the form of Verkehrsbetriebe Zürich 
(VBZ). As a result, the ETH researchers can analyse the 
software in real-world conditions practically on their door-
step, thanks to the pilot bus that VBZ added to its Zurich 
fleet some 12 months ago. Right now, the smart Zurich  
pilot bus is the only one of its kind – but not for long. This 
autumn, three more bi-articulated buses based on the same 

technology will start operating on local routes. And back at 
Carrosserie HESS Widmer is confident that other public 
transport operators will soon follow suit: “A few of them 
have already expressed interest”.

This second joint doctoral project comes to an end next 
year, but there’s a good chance the cooperation between 
ETH and HESS will continue in the future. The longer their 
collaboration lasts, the more issues they find that can best 
be solved by working together. “Software could potentially 
help out not just with the driving, but also save energy  
used for heating and air conditioning,” says Widmer.  
ETH  Professor Onder agrees without hesitation: “That’s 
 definitely an interesting and relevant area for researchers 
to look into.” 

SwissTrolley plus:
→ www.ethz.ch/SwissTrolleyPlus

ETH researchers developed 

software that determines when 

the bus should draw power  

from overhead wires and  

when it should use its battery.

The smart bus operates 

on a route in Zurich.

Images: Daniel Winkler; Courtesy of VBZ; Illustration: 1kilo
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Z 
urich Instruments is a name that few people will 
have heard of – but it’s a byword for excellence in 
research institutes and laboratories around the 
world. “We solve problems that most people 

don’t even know exist,” says Sadik Hafizovic, CEO of 
 Zurich Instruments. “Our products have pride of place in 
laboratories at the world’s leading research institutes.”

Zurich Instruments makes devices that offer 
 cutting-edge solutions for digital measurement and testing 
in various frequency ranges, including in the UHF domain. 
The company’s founders launched their first product in 
2009, a lock-in amplifier capable of measuring eight 
 frequencies simultaneously with a frequency spectrum a 
hundred times greater than that of existing instruments. 
That paved the way for measuring signals that had never 
been detected before in fields such as nuclear magnetic 
 resonance (NMR) spectroscopy. Yet the first instrument 
 Zurich Instruments sold was actually put to use in a very 
different context. The Berlin-based Fraunhofer Institute 
for Reliability and Microintegration IZM employed it for 
the real-time control of an ultrasonic welding process on a 
micrometre scale.

From NMR to quantum computing
A broad scope of applications has become a hallmark of 
Zurich Instruments, ranging from magnetic resonance 
 imaging techniques such as NMR and MRI to photonics 
and laser applications, atomic force microscopy, and failure 
analysis in the semiconductor industry. But its latest field 
of activity is arguably the most exciting of all: “The big 
thing for us right now is quantum computing,” says the 
company’s CEO.

Zurich Instruments is aiming to bring to market a 
 control system for quantum computers – essentially the 
world’s first commercial quantum controller. To achieve 
that goal, they are working closely with a number of 
 organisations, including Andreas Wallraff’s research group 
at ETH Zurich. Their collaborative project with other 
 European partners has good prospects of gaining a place on 
one of the European Union’s Flagship programmes. The 
FET Flagship on Quantum Technologies has already 
sounded a positive note on the project and invited the team 
to participate in negotiations. “Quantum computing is a 
huge opportunity for us. I’m confident we entered the 
 market at just the right moment to give ourselves a real 
competitive edge,” says Hafizovic.

By-product sets things in motion
Spotting opportunities and knowing when to exploit them 
has always played a key role in Zurich Instruments’ devel-
opment. Over the past ten years, the company has evolved 
from an intrepid three-man start-up into a fully-fledged 
organisation that now boasts 50 employees and branch 
 offices in France, China and, soon, the US.

As part of his doctoral research at ETH Zurich, 
Hafizovic and his colleague Flavio Heer – co-founder and 
current CTO of Zurich Instruments – worked on neuro-
chips that could interface with living neurons. They soon 
found themselves looking for a lock-in amplifier that could 
measure multiple frequencies simultaneously to analyse 
blood cells. None of the commercially available instru-
ments could measure more than one frequency, so the pair 
decided to develop their own digital lock-in amplifier 
 tailored to their requirements. That’s when Hafizovic had 
a brainwave: “If we need something like this, there must be 
lots of other research institutes that need one too.” And 
that’s how Zurich Instruments was born.

Hafizovic, an engineer by profession, soon convinced 
his fellow doctoral candidate Flavio Heer, a physicist, to 
help him take the idea further. Not long after, they were 
joined by the third co-founder, Beat Hofstetter, a graduate 

WITHIN THE SPACE OF A DECADE, 

ETH SPIN-OFF ZURICH  

INSTRUMENTS TRANSFORMED 

ITSELF INTO AN SME WITH 50  

EMPLOYEES AND SET ITS SIGHTS 

ON AN EMERGING MARKET:  

QUANTUM COMPUTING.

TEXT Martina Märki

Instruments 
for high-end 

research
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of Zurich University of the Arts and an extraordinarily 
 talented programmer. The trio founded their company 
 Zurich Instruments in April 2008 with an initial capital of 
100,000 Swiss francs, some from their own pockets, and 
the rest borrowed from family and friends.

By skilfully tapping into the ecosystem of Swiss start-
up funding, the young entrepreneurs won a number of 
 development and sponsorship awards. “That brought in 
some extra capital and, more importantly, injected some 
crucial management expertise,” says Hafizovic, noting that 
the Venture Lab and Venture Leaders development pro-
grammes were particularly fruitful. As an ETH spin-off, the 
young company also benefited from advice from ETH 
transfer and favourable rental terms at Technopark Zurich.

Fuelling its own growth
Just one year after founding the company, the three entre-
preneurs were already taking orders for the first version of 
their instrument. This was a major milestone and, from that 
point on, they maintained a firm focus on the market they 
knew best from their own experience: the international 
world of research laboratories. Thanks to its ultra-lean 
 organisation, solid sales figures, and continuous reinvest-
ment of profits, the company grew slowly but steadily, all 
without the help of external investors. And they have re-
mained true to that strategy ever since. “Maybe our growth 
was slower taking this approach, but it kept things manage-
able,” says Hafizovic. Even so, the company has maintained 
growth rates of between 15 and 30 percent a year.

There’s no doubt that the overall trajectory of the com-
pany has been positive – but that doesn’t mean everything 
has always run according to plan. “At one point we decided 
to outsource sales,” says Hafizovic. “But that turned out to 
be a mistake.” The Zurich Instruments team quickly   

ZURICH INSTRUMENTS
Headquartered in Zurich, the ETH 
spin-off Zurich Instruments develops 
and markets cutting-edge instrumen-
tation for researchers and technicians 
in high-tech laboratories. The compa-
ny integrates sophisticated analogue 
electronics with high-precision digital 
signal processors and innovative 
software. Zurich Instruments currently 
employs some 50 highly qualified staff 
and hopes to expand its workforce  
to 100 employees over the next few 
years.

→ www.zhinst.com

The Photonics Laboratory 

at ETH Zurich uses the 

HF2LI lock-in amplifier 

from Zurich Instruments  

in combination with 

optical components to 

track the motion of a 

nanoparticle levitated 

using light (not shown). 

The research group 

currently holds the world 

record for monitoring 

optically levitated 
particles.

Image: Erik Hebestreit, Photonics Laboratory / ETH Zurich

realised that selling high-end instruments for high-end 
 research requires highly qualified specialists who can 
 communicate with customers on an equal footing.

Their entry into the Chinese market also turned out to 
be more complicated than expected. “Initially we underes-
timated the effort required to make inroads into China.  
It took us two failed attempts before we finally gained a 
foothold,” Hafizovic admits. The breakthrough came when 
one of their employees, who originally hails from Taiwan, 
agreed to move to Shanghai for a couple of years to tackle 
the challenge head on. That gave rise to Zurich Instru-
ments’ modest branch office in Shanghai with a staff of five, 
which has been up and running for the last two years. The 
company founders feel they chose exactly the right  moment, 
because the quantum wave is now well and truly underway 
in China, too. 
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GOOD TO 
KNOW

28

JOINT RESEARCH PROJECTS ARE NOT THE ONLY 

WAY FOR SMES TO WORK TOGETHER WITH  

ETH ZURICH. THE UNIVERSITY ALSO OFFERS 

VARIOUS OTHER INTERESTING OPTIONS.

Illustration Hansjakob Fehr, 1kilo
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GATEWAY TO ASIA

The Swiss Technology Impact Platform (STIP) was established by 
the Singapore-ETH Centre to pioneer new ways of inter- 
acting with small and medium enterprises (SMEs) in areas that 
can contribute to sustainable urban development in Asia.  
STIP activities include knowledge exchange events, study tours, 
and the development of demonstrator projects in Singapore  
and Jakarta that aim to highlight the potential of new 
technologies. It currently has 40 SMEs as active members.  
The initiative has received support from important organisations 
including Switzerland Global Enterprise, the Swiss Embassies  
in Indonesia and Singapore, and Zürcher Kantonalbank.

→ www.ethz.ch/stip

GET INSPIRED

Nothing is more inspiring than concrete, real-life 
examples. The ETH News for Industry newsletter from 
Industry Relations is the go-to source for anyone who 
wants to learn more about the topics and projects that 
ETH Zurich is working on with industry partners. Tailored 
to the specific needs of companies, the newsletter  
offers up-to-date news and videos about the latest ETH 
projects with industry partners as well as interviews  
with ETH researchers, reports on new ETH spin-offs, and 
information on events and licensing opportunities.

Industry Relations also has a separate webpage for 
small and medium enterprises, tailored to their specific 
needs.

→ www.ethz.ch/industrynews
→ www.ethz.ch/sme
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STAYING ON THE BALL WITH  
CONTINUING EDUCATION

From new manufacturing technologies to 
entrepreneurial investment management, it’s worth 
taking a look at what the School for Continuing 
Education has to offer at ETH Zurich. Examples include 
an innovative new course in materials and process 
technologies, developed at ETH on the basis of 
feedback from industry. The School’s customised 
continuing education programmes provide all 
participants with an ETH Zurich professor as a point of 
contact and support. Participants receive tailored 
study plans that take into account both their practical 
experience and the interests of their employers.

→ www.sce.ethz.ch
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FISHING FOR TALENT

Finding the right people for your company is one of the 
keys to success. The ETH Career Center is a central 
platform that caters to companies as well as to students 
and doctoral candidates as they embark on their careers. 
It offers companies a wealth of opportunities to build  
a presence at ETH Zurich and make contact with a new 
generation of talented people, ranging from job offers 
and company fairs to career events that provide an 
exclusive chance to chat to students in person. At the 
same time, the Career Center supports students and 
doctoral candidates until they embark on a career  
and advises them on all aspects of transitioning to the 
world of work.

→ www.ethz.ch/career-center-en

BRIGHT MINDS FOR QUICK SOLUTIONS

Are you aiming to digitalise your company? Or  
perhaps you have lots of data but are still looking  
for a use case? ETH juniors supports both SMEs  
and international corporations on their digital 
transformation journeys, recruiting specialists for 
specific projects from a database of over 10,000 
registered students. ETH juniors is the junior 
enterprise of ETH Zurich – and it excels in offering 
straightforward and efficient solutions. Its core 
competencies include process digitalisation, 
information technology, market research and 
innovation. Led by motivated students, ETH juniors 
carries out projects for companies, analyses  
problems and develops creative solutions. The 
companies involved benefit from the students’ 
expertise and reasonably priced services.

→ www.ethjuniors.ch

FOCUS
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Mathematics is everywhere. You only 
have to see it, says Alessio Figalli look-
ing up at the sky. Clouds are moving 
over the city of Zurich, some large, 
some small. None keeps its shape for 
long. It’s these shape changes that in-
terest Alessio Figalli, for they offer him 
the perspective to understand the un-
derlying mathematics; the mathemat-
ics for which he received the ultimate 
accolade for a mathematician under 
the age of 40. The International Math-
ematical Union (IMU) awarded the 
Fields Medal to the Italian citizen and 
ETH Zurich professor at the Interna-
tional Congress of Mathematicians 
2018 (ICM 2018) in Rio de Janeiro. 

Optimal transport 
Alessio Figalli was honored for his con-
tributions to the theory of optimal 
transport and its applications in partial 
differential equations, metric geome-
try, and probability. Amongst several 
contributions, he solved a problem 
dating back over 20 years involving the 

Fields Medal awarded to ETH Zurich mathematician

A visit to the world  
of Alessio Figalli
Alessio Figalli received the Fields Medal for his research  
into optimal transport theory. How are clouds, soap bubbles  
and crystals related to transport costs? An insight into the 
creative thinking of a mathematician who has made problem-
solving his profession.

Monge-Ampère equation, a famous 
partial differential equation that was 
introduced in the 19th century and is 
now applied in many different areas, 
including urban planning, imaging and 
meteorology. The rationale behind the 
equation is that total transport costs 
need to be kept as low as possible. 

Secret of the clouds
How does this relate to clouds? To-
gether with other mathematicians,  
Figalli was able to demonstrate that 
certain changes in the shape of clouds 
can be calculated mathematically as an 
optimal transport problem. In other 
words, the same (or related) equations 
used to calculate the most favourable 
transport route for resources or people 
can also be applied to clouds. When 
one cloud changes shape abruptly, 
countless cloud particles move from 
one position to another. This can be 
visualised as particles being transpor- 
ted from one place to another, and is an 
activity that applies to the cloud for-

mations of a large weather front. These 
often change so abruptly that describ-
ing them mathematically is a real chal-
lenge. 

The relationship between trans-
port optimisation and meteorology has 
been acknowledged since the 1990s, 
but Figalli only began to tackle this 
“semi-geostrophic problem” in 2005. 
The details of important results were 
missing. He set out to investigate the 
highly complex differential equations 
and their properties and dependen-
cies. 

The cost of change 
The Monge-Ampère equation was 
named after Gaspard Monge (1746-
1818), a French mathematician and 
government minister under Napoleon. 
He wanted to know how to transport 
building materials as cost-effectively as 
possible to the construction sites in or-
der to build fortifications. Or to put it 
another way: assuming transport costs 
are to be kept as low as possible, which 
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Soap bubbles are inherently spheres. For Alessio Figalli, they are beautiful  
examples of the mathematical truths that he unveils as a researcher. 

Image: Gian Marco Castelberg

cases it refers to energy, because na-
ture minimises energy.” 

Figalli has also looked at changes 
in the shape of soap bubbles and crys-
tals. Both bubbles and crystals strive 
for a shape that keeps their surface en-
ergy as low as possible. The types of 
energy are different at a physical level, 
but mathematically the equations are 
very similar. The theory of optimal 
transport can be applied to both phe-
nomena to describe how their shapes 
change when energy is supplied. After 
that, it’s possible to study how the par-
ticles are transported from a configura-
tion with minimal energy to one with 
increased energy.

Ace problem-solver
At just 34 years of age, Alessio Figalli 
already has a distinguished CV. After 
completing his doctorate in 2007 in 

just one year, he was appointed associ-
ate professor at the University of Texas 
at Austin at the age of 25, and promo- 
ted to full professor at the age of 27. He 
then joined ETH Zurich as full profes-
sor when he was 32. He has also re-
ceived numerous awards and distinc-
tions, with the Fields Medal represent-
ing the high point of his career to date. 
“It’s a long way from the idea to the 
rigorous proof. I’ve failed many times, 
but I’ve always learned something 
from it,” says Figalli. He was fortunate 
enough to have amongst his teachers 
some of the most original and innova-
tive mathematicians: Luigi Ambrosio 
in Pisa, Italy, Cédric Villani in Lyon, 
France (Fields Medal holder 2010), 
and Luis Angel Caffarelli in Austin, 
Texas/USA.

During his time at Austin, people 
called Figalli an “ace problem-solver”. 
He is also something of a sportsman, 
enjoying team games such as basket-
ball and football in his leisure hours. 
Mathematics, he says, emerges from 
dialogue. He values the quality of the 
students and the vibrant, dynamic en-
vironment at ETH Zurich, and likes 
the fact that there is another strong in-
stitute of mathematics at the Universi-
ty of Zurich.

“It fills me with pride that a re-
searcher at ETH Zurich has been 
awarded one of the highest honours in 
academia. I have come to know Alessio 
Figalli as an extremely creative mathe-
matician and an open, communicative 
person,” says ETH President Lino 
Guzzella, “I am convinced that he is a 
major asset to ETH Zurich and for 
Switzerland as a research centre. He 
can also make an impact as an ambassa-
dor for mathematics.” — Florian Meyer

sites should the various materials be 
taken to? 

To apply this to clouds: if you know 
that the particles being moved from 
the initial distribution to the final 
 distribution minimise their “transport 
cost”, you can calculate the optimal 
path. This yields information on how 
clouds change their shape. Figalli  
and his colleagues investigated the  
Monge-Ampère equation for seven 
years before making a breakthrough in 
2012: they were able to prove new  
fundamental results on the properties 
of the solutions. They also showed that 
the equation could be used to describe 
changes in cloud formations. 

“In applying the theory of optimal 
transport to physical and chemical 
phenomena, the concept of minimal 
‘costs’ in the equation plays an impor-
tant role,” Figalli explains. “In many 
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The snow in Frozen that swirls so con-
vincingly across the screen; actors who 
died too soon but can still reprise their 
roles in the endless Star Wars saga 
thanks to state-of-the-art technology; 
or the elaborate facial expressions of 
the terrifying character Thanos in 
Avengers, Infinity War: all of these 
 special effects are down to the team at 
 Disney Research Zurich.

In ten years, what started out as a 
quartet of researchers under ETH 
Computer Science Professor Markus 
Gross on Stampfenbachstrasse, not far 
from the ETH Zentrum, has become an 
incredibly productive laboratory with 
some 50 specialists, among them 20 
doctoral students from ETH. Disney 

Research Zurich innovations now find 
their way into all of the entertainment 
company’s many businesses – films, 
parks, media and games, toys and apps 
for the mass market.

A unique opportunity seized
With plenty of computing power to 
help them, the Zurich researchers 
work on the algorithms it takes to pro-
duce digital film characters that can be 
integrated into a story as realistically as 
flesh-and-blood actors. In addition to 
that, the lab is dedicated more general-
ly to the topics of video manipulation, 
3D cinematography and virtual reality.

In June 2018, the lab celebrated its 
tenth anniversary in style at ETH. But 

Bob Sumner and Markus Gross from Disney Research, Zurich, at the anniversary celebration

10 years of Disney Research in Zurich

Zurich’s dream technicians
For the past decade, computer graphics specialists have been working 
on behalf of The Walt Disney Company. Algorithms developed  
in Zurich are an essential aspect of many blockbuster films.

in fact, the connections between ETH 
and the Disney dream factory go back 
further: Markus Gross, an expert in 
visual computing who grew up in Ger-
many’s Saarland region and is the nu-
cleus of this Zurich branch of Holly-
wood, has been at ETH since 1994. In 
the years since then, he has built up the 
Computer Graphics Laboratory at the 
ETH Department of Computer Sci-
ence and assembled a wide-ranging 
network of contacts with the media in-
dustry. When the opportunity came up 
in 2008 to establish a research hub for 
Disney in Zurich, Gross seized it with 
both hands.

“We were given the unique oppor-
tunity to unite two powerhouses,” 

Image: Marcello Engi / fotomax.ch
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Gross says: “ETH, one of the best 
 technology universities in the world; 
and Disney, which sets the standards 
for today’s entertainment industry.” 
Gross finds that with its animated films 
and its moves into computer games 
and virtual reality, the home of Mickey 
Mouse and friends has always pushed 
boundaries, adding, “For a computer 
graphics guy like me, Disney’s inter-
ests and activities, and its mission to 
bring to life what’s never been possible 
before, are simply the best arena you 
could ever hope for.” Alongside his role 
as professor, Gross is also the enter-
tainment giant’s Vice President for 
Global Research and Development.

It’s kind of fun to do the impossible 
Walt Disney himself would feel very 
much at home in the aspirational mood 
that still fills Disney Zurich’s offices 
even after ten years. One of his many 
maxims was “It’s kind of fun to do the 
impossible”. It’s worth noting that the 
Zurich lab is one of two research and 
development locations that Disney op-
erates, and the only one outside the 
United States. What makes Zurich 
particularly appealing to the Disney 
research family is the proximity it  
offers to Gross’s Computer Graphics 
Lab and other ETH institutions. 
Stampfenbachstrasse is home to re-
searchers, students and trainees from 
around the world who ensure that a 
constant stream of cutting-edge re-
search flows into Disney’s projects.

A classic win-win
The question remains as to how the in-
terests of the U.S. corporation align 
with publicly financed research in 
Switzerland. Are these areas perhaps 
too different? “Not really,” says Gross: 
“ETH wants to enable competitive re-
search, offer training and transfer 
knowledge into society. That’s exactly 
what Disney Research does. Each side 

clearly sees how it can benefit from the 
other’s strengths.” Gross explains that 
what Disney is looking for – and what 
it values at ETH – is the depth and 
breadth of scientific expertise the uni-
versity offers. “And for ETH research-
ers,” he adds, “Disney is a fascinating 
real-life laboratory with a mission to 
find the best possible solutions in every 
aspect of its work. That’s what makes 
this collaboration a classic win-win sit-
uation.”

Oscar-winning effort
Today, the lab can look back on an  
extremely fruitful decade. Gross says 
with pride that for him and his team to 
have earned the respect of the entire 
Disney universe and be regarded as in-
dispensable innovators is truly a re-
markable achievement. “For us as sci-
entists, though,” he adds, “our work 
really builds on academic recognition.” 
But then in 2013 came another award 
– one that shines brighter even than a 
science prize: for their Wavelet 
 Turbulence software, which quickly 
calculates and generates smoke and 
 explosions in films, Gross and other 
 researchers received the Technical 
Achievement Award from the Aca- 
demy of Motion Picture Arts and 
Sciences – in other words, the Tech  
Oscar®. This immediately cemented 
Gross’s solution as the industry  stan- 
dard. Gross says that this award is “the 
 highest possible recognition of the 
practical impact of our work in the film 
industry.” — Norbert Staub

Image: Eline Keller-Soerensen

Philanthropy

FOR A SPECIAL  
OCCASION

By Donald Tillman

Whether it’s a birthday party, a big 
wedding anniversary or a work 
anniversary, we almost always 

mark special occasions by giving a 
gift. But what do you give someone 
who already has all they need? For 

some people, the best gift is to 
share their happiness with others.
That was certainly the case for ETH 

alumnus Peter Frauenknecht. 
When he retired, his thoughts 

turned to the younger generation –  
and he decided to use his 

retirement party as an opportunity 
to collect donations for ETH 

Zurich’s  Excellence Scholarship & 
Opportunity Programme  (ESOP). 
“Studying at ETH Zurich was the 

springboard for my whole career; it 
opened up so many avenues for 

me,” says Frauenknecht, who looks 
back on a successful career in IT in 
which he held many high-level posi-

tions. Donating money to ESOP is 
an excellent way to support young 

talent. The funds raised go towards 
scholarships that afford young 

academics the freedom they need 
to conduct their research. So the 
guests at Peter Frauenknecht’s 

retirement party had the 
satisfaction of knowing their gifts 
were truly appreciated as well as 

going to a good cause.

→ www.ethz-foundation.ch/ en/ 
excellence-scholarships
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Rössler Prize

INNOVATIVE BUILDING 
TECHNOLOGY

As an architect and civil engineer, 
Philippe Block develops innovative 
building technologies for the architec-
ture of the future. He also works as the 
Director of the Swiss National Centre 
of Competence in Research (NCCR) 
Digital Fabrication, a position he has 
held since June 2017. Block recently 
received the Rössler Prize for his work, 
an award endowed with 200,000 Swiss 
francs. 

Block’s research focuses on ex-
ploring new forms and load-bearing 
structures that allow for a more effi-
cient use of materials. He draws inspi-
ration from historical building princi-
ples which he then advances using 
computational methods. The fruits of 

Philippe Block explains to Max Rössler the principles of his 3D-printed lightweight 
floor, which does not require steel reinforcements.

his work include shapes and structures 
that can support heavy loads using  
relatively little material as well as a 
3D-printed lightweight floor. At the 
moment, Block and his team are ex-
ploring how knitted textiles can be 
combined with concrete to create 
structural components. An example 
can be found in front of Block’s office: 
a small, arched concrete cast on a  
super-lightweight knitted textile re- 
inforced with flexible rods. This sus-
tainable method will make it possible 
to build lightweight, complex struc-
tures out of concrete without the need 
for expensive formwork that typically 
produces a lot of waste.

The prize was instigated by ETH 
alumnus and mathematician Dr. Max 
Rössler following his generous dona-
tion to the ETH Zurich Foundation. 
Awarded by ETH since 2009, the prize 
is funded by the interest earned on the 
capital of Rössler’s donation.

Four donations

CRYOGENIC ELECTRON 
MICROSCOPY

The August von Finck family has 
agreed to donate a generous sum of 
money to ETH, enabling the universi-
ty to purchase a new cryo-electron 
microscope (cryo-EM). Moreover, 
three foundations have committed to 
providing long-term funding for 
 research work in this field. The  
Nomis Foundation and the Monique 
 Dornonville de la Cour Foundation 
are providing start-up funding for a 
professorship in the Department of 
Biology for ten years, with the Bau-
garten Zurich Foundation also con-
tributing to the project. Together, the 
four ETH donors will be contributing 
a total of 13 million Swiss francs, 
 enabling the university to purchase a 
state-of-the-art cryo-electron micro-
scope, upgrade its existing device and 
establish a new professorship.

“This outstanding generosity 
provides the gateway for ETH Zurich 
to explore the world of molecules with 
unprecedented levels of precision,” 
says Lino Guzzella, President of ETH 
Zurich. Cryogenic electron microsco-
py enables today’s researchers to im-
age protein molecules with near- 
atomic precision. Combined with  
other research methods, it opens up 
entirely new opportunities for explor-
ing the structural basis of biochemical 
processes in healthy and diseased 
cells. The researchers who developed 
this revolutionary method were  
honoured with the Nobel Prize in 
Chemistry in 2017. The funding pro-
vided by the four sponsors places 
ETH Zurich firmly at the forefront of 
this research field.

Rössler is impressed by  

Block’s ideas: “His work shows 

just how much untapped  

potential there is in contemporary 

architecture.”

Image: Michael Walther
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Iused to be a high-school maths teacher. Here my 
teaching philosophy was simple: motivate and ex-
plain as clearly as possible. I thought that if I could 

deliver an engaging lecture, explain the target con-
cepts in a logically structured way and show my stu-
dents step-by step how and when to use these con-
cepts, that they would just get it. But I failed. Time 
and again, and rather frustratingly so, many stu-
dents simply did not see what I was trying to show 
them. Well, if at first you don’t succeed, try again. 
So I would go through the entire process of explain-
ing the concept all over again. But the problem per-
sisted. Why weren’t my students seeing what I was 
trying to show them?

Let’s indulge in a thought experiment: imagine 
you’re watching a highly interesting and enter-
taining movie. Sitting next to you is an ac-

claimed director, an expert at making movies. At 
the end of the movie, I ask you: Did you see what 

the director saw? Chances are you’ll 
say no. There were some things that 
the director saw that you wouldn’t 

even think about seeing, let alone see them. 
It turns out that seeing is not simply a percep-

tual exercise; it’s also a cognitive one. Seeing is a 
function of what one knows. Decades of research on 
the difference between experts and novices show 
clearly that given the same perceptual stimuli, ex-
perts see very different things from novices. A 
physicist looks at F = ma, and sees very different 
things from a novice looking at the same equation. 
The same is true for a mathematician looking at a 
matrix, or a doctor looking at a medical case. And 
so on. 

Expertise is not just about knowing more, but 
about what that knowledge allows us to see. Ex-
perts see critical features, underlying dynamics, 

conditions, assumptions, contextual constraints – 
the deep structure of the domain – that a novice 
finds very hard to see. The implication for teaching 
is clear. Here the primary task is not conveying 
knowledge but preparing the novice to see what you 
want them to see. Showing what you want them to 
see in an engaging and clear way is important – 
there can be no argument about that. But preparing 
the novice to see before you show them is even 
more important.

How does one do that? In my first article, I 
wrote about how failure can be bootstrapped for 
deep learning. It turns out that failure is a powerful 
way of preparing a novice to see. 

So it was in my case: as a young maths teacher,  
I assumed that my students could see what I was 
trying to show them. I was wrong. And that failure 
made me see what the real problem was. Me.

Column

Why we  
fail to see

Illustration: Benedikt Rugar; Image: Courtesy of Manu Kapur

Manu Kapur is professor for learning 
sciences at ETH Zurich. Previously he 
taught and researched in Hong Kong and 
Singapore. He is known worldwide for  
his work on learning by failure.
→ www.manukapur.com
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Tinkering with a robotic garden horse: Javier (left) and Ferdi (3rd from left) discuss their idea with their coach Moritz (centre).



REPORT
37

ETH GLOBE 3/2018

to try out whatever ideas popped into 
their head that morning under the 
shower or on their bike!” says Moritz 
Mussgnug, who is responsible for pro-
jects and programmes at the SPH. 

A garden hose with a microcontroller
The SPH was chosen as the venue for 
the first “Unbox your idea” initiative. 
The format is simple: 18 students, who 
have never met before, form teams and 
are given ten weeks – and 500 Swiss 
francs for materials – to bring an idea 
to life and present it in a final pitch. To 
help them on their way, they get prac-
tical guidance from the SPH workshop 
crew and two coaches. Right now we’re 
in week seven. On the wooden table in 
front of us is a garden hose, an azure 
roll of plastic, a small transposing gear 
wheel and two pieces of chipboard cut 
into the shape of a holder. These are 
materials you could find in just 

he Student Project House (SPH) 
opened on ETH’s Hönggerberg 
campus in spring 2017 – and it’s 

the perfect tinkering and makerspace 
for anyone with a passion for technolo-
gy. Funded by donations to the ETH 
Zurich Foundation and spread over 
400 square metres, the SPH is divided 
into a workshop space and a coworking 
area. Arranged on one side are four  
3D printers, a laser cutter, soldering 
equipment, a CNC milling machine 
and a selection of traditional cutting 
and drilling tools for woodworking. 
The coworking area is equipped with 
wooden tables and whiteboards, pro-
viding a space for ETH students and 
staff to work in teams and tinker with 
their latest ideas and projects. There’s 
also room to relax and network at the 
coffee machine in the adjacent kitchen 
or on the sofas in the lounge. “Our goal 
is to give students the space they need 

Bringing creativity 
to life in the idea 

incubator
The Student Project House offers plenty of space 
for students to share their creativity. The recent 

“Unbox your idea” initiative gave them ten weeks 
to turn a budding idea into their very own project. 

TEXT  Samuel Schlaefli  IMAGE  Marvin Zilm
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area of specialisation, because the 
 students’ ideas are simply too varied. 
Recent projects have included new 
styles of frames for displaying digital 
art, a platform to match up doctoral 
students and professors, and a wheelie 
bin with a built-in filtration system to 
produce clean drinking water in Asia 
and Africa. Moritz and Mattis regard 
themselves very much as enablers, 
clearing obstacles from the teams’ 
paths and helping them overcome 
mental barriers and creative blocks. 
They are also gifted motivators who 
know how to get projects moving at  
record speed with enthusiasm, creativ-
ity and a reassuring, calm presence. 

Paper prototyping for wind turbines 
At a nearby table, Arthur and Ramis 
are developing a foldable, electrici-
ty-generating wind turbine that is de-
signed to be as simple as possible to 
assemble and dismantle, a concept 
they came up with while out surfing 
one day. The idea is to use the stiff sea 
breeze that often blows on beaches to 
power a generator that could provide 
lighting for caravans or recharge elec-
tronic gadgets. Of course space is at a 
premium when travelling, so the wind 
turbine in this case needs to be light-
weight and flexible. Arthur and Ramis 
spent their materials budget on a small 
commercial wind turbine. After study-
ing it carefully, they began drilling and 
sawing it into shape. Now they’re 
standing in front of the whiteboard 
with the dismantled rod assembly and 
Moritz is noting down key questions. 
How will you attach the rotor blades – 
screws or push-fit? How does the sys-
tem need to be constructed to make it 
foldable? And what’s the best way of 
packing it all together? It takes just a 
few seconds for the team to put togeth-
er a list of requirements. The coaches 
also suggest using a paper prototyping 
technique for the various possible  

about any DIY store, but according to 
Ferdi and Javier, they will soon be 
transformed into a robot irrigation sys-
tem for the garden, complete with mini 
motors and sensors and an Arduino 
microcontroller that can be custom 
programmed. However, Ferdi has 
identified a problem with the transpos-
ing wheel that is meant to automatica- 
lly keep the hose in the right position 
when winding it in and out. It’s time for 
some input from the coaches Moritz 
and Mattis, two former mechanical 
 engineering students with a wealth of 
expertise in product development. 
Moritz throws Ferdi a pen and says: 
“Draw it on the whiteboard!” Ferdi 
starts sketching out his idea, and soon 
it’s taking shape and becoming clearer. 
Moritz makes a suggestion: “Maybe 
you could use the 3D printer in the 

workshop to quickly print out the parts 
for the reinforced holder so you can 
test them out?” There’s no time to 
waste when you have just ten weeks to 
present something, so decisions need 
to be made fast. 

That’s where Moritz and Mattis 
come in. They meet with the teams 
once a week to discuss their ideas and 
progress, pose challenging questions, 
suggest alternative approaches, and 
give tips on useful resources. Neither 
of them are limited to one particular 

1: Students can produce 
instant prototypes with the 
3D printers in the SPH. 

2: Arthur (left) and Ramis 
are developing a foldable 
wind turbine. 

3 + 4: Peter with the paper 
prototype of his ski touring 
app. He hopes the app will 
one day help winter sport 
enthusiasts to accurately 
assess avalanche risks. 

1

«Our goal is  
to give students the 

space they need  
to try out  

their ideas.»
Moritz Mussgnug
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a bar stool at a high table in one corner 
of the SPH. Dressed in a black Metalli-
ca T-shirt, Peter is midway through a 
Bachelor’s degree in mechanical engi-
neering – and backcountry skiing is 
one of his passions. On the table in 
front of him are a dozen different 
-coloured post-it notes with key 
thoughts he has jotted down about his 
project, from “exposure” and “my po-
sition?” to “preview mode” and “easy 
slide”. Together with Karen, who is 

studying for a doctorate in polymer sci-
ence at Empa, he is hoping to develop 
an app to tell ski tourers how steep 
nearby slopes are, which is one of the 
key criteria in assessing avalanche 
risks. He’s already spent six weeks put-
ting his idea to the test in real-life sce-
narios, talking to skiers, and quizzing 
Swiss Alpine Club members and ex-
perts. Their original idea of incorpo-
rating a display on the skis themselves 
or in the ski goggles had to be discard-
ed as too impractical. Peter holds up 
their first paper prototype of the app: 
using a small wooden frame to simulate 
a smartphone screen, he pushes a piece 
of paper through the opening which 
features a printed map of a mountain 
range shaded in different colours to in-
dicate the incline of each slope. Al-
though the paper prototype lacks any 
digital rendering of the proposed app 
functionalities, it makes it easy to grasp 
the basic idea and understand how the 
app would work. 

Presentations with crisps and beer 
Fast forward two weeks and the time 
has come for the final presentations. 
It’s six o’clock on a sunny Wednesday 
afternoon and the seven teams have 
gathered in the SPH in front of around 
30 people, mostly students. Comforta-
bly seated in front of a large flat-screen 
monitor on green and orange sofas and 
an assortment of chairs, the audience 
will get the chance to select the best 
idea at the end of the evening. 

It’s clear that Moritz and Mattis 
have spent considerable time working 
with the students on their presenta-
tions over the past week. Each one is 
well structured, with a clear dramatic 
arc. The students give precise explana-
tions and provide a wealth of visuali- 
sations, videos and images to bring 
their ideas to life, even though some of 
the teams can only present their actual 
designs as preliminary paper proto-
types. Once the presentations are over, 

rotor mountings. That means using  
paper and cardboard to quickly assem-
ble models, plus making creative use of 
egg boxes as a wind turbine base. Once 
they’ve identified the most promising 
design, they can visualise it in a draw-
ing application and then produce it 
with a milling machine or 3D printer. 
Arthur is busy sketching a carry case 
for the wind turbine on the whiteboard 
when he suddenly comes up with a new 
idea: “Maybe the case could also  
double up as a base if we filled it with 
sand to weigh it down?” Arthur and 
Ramis are soon immersed in taking 
this idea further, and the coaches move 
on to the next table. 

A young man with sparkling blue 
eyes, long hair and a beard is sitting on 

«It’s fantastic to see 
these young people 
pursuing their ideas 
with such passion.»

Sarah Springman

Youssef (right) explains his idea for a combined water 
transportation and filtration system.
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Ferdi and Javier’s robot irrigation sys-
tem has also come a long way – even 
though much of it is still held together 
by duct tape. But will they be continu-
ing with their project? “We’ve worked 
really, really hard on this,” says Ferdi. 
He quickly adds, however, that his 
studies have essentially been on hold 
for the past few months because he has 
simultaneously been working with a 
team at ARIS, the Swiss academic aero- 
space technology initiative that is har-
nessing the SPH programme to build a 
rocket. So now it’s the robot’s turn to 
take a back seat while Ferdi prepares 
for his upcoming exams. 

Staff and students at ETH Zurich can sign 
up at any time at the Student Project House. 
Find out more: 
→ sph.ethz.ch

1: The students pitch their 
projects to an audience.
 
2: The coaches: Moritz  
Mussgnug and Mattis Stolze.

3: Sarah Springman, Rector of 
ETH, is thrilled by the wealth 
of ideas emerging from SPH.

the SPH opens its improvised bar, of-
fering cans of beer, soft drinks and 
packets of crisps. The visitors take a 
quick tour of the various tables, quiz-
zing the teams about the prototypes 
and project information arranged in 
front of them. Right in the thick of the 
action is a tall lady in a colourful suit: 
Sarah Springman, Rector of ETH. 
She’s clearly enjoying chatting to the 
participants, asking probing questions 
and enthusing about their work. “It’s 
fantastic to see these young people 
pursuing their ideas with such passion, 
staying positive even when things go 
wrong and persevering until they have 
a product they can present to their 
peers,” she says, praising the impor-
tance of this learning experience. 

Peter is also happy with how things 
have gone: Günter Schmudlach – a 

Swiss “ski touring guru” who runs the 
eponymous skitourenguru.ch website 
for planning ski tours and backcountry 
skiing trips – made the journey to ETH 
this evening specifically to see his pres-
entation. Peter had previously contact-
ed him to discuss ideas for his ski tour-
ing app. “Later we’re going to talk 
about where we go from here,” he says 
enthusiastically. Meanwhile the “carry 
case turbine base” developed by Ar-
thur and Ramis for the wind turbine 
has proved to have real merit – but 
they haven’t had time to test whether 
the foldable turbine will offer the per-
formance they are hoping for under 
real-life conditions. “We want to use 
the experience we’ve gained over the 
past ten weeks to rethink the whole 
system again. Then we’ll keep working 
on it at the SPH,” says Arthur. 

1

2

3
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 Education and Research – explained 
his perspective on digitalisation in 
Swiss agriculture.

4 Alumni Chapter France

A VISIT TO  
SAINT-NAZAIRE 
Earlier this summer, over a dozen 
members of the ETH Alumni  Chap-
ter France  took an exciting trip to the 
coastal city of Saint-Nazaire in west-
ern France to visit two technology and 
engineering companies – MAN Die-
sel & Turbo – plus the STX France 
S.A. shipyard. Highlights of the trip 
included giant cruise ships and their 
fascinating designs.

5 Pionierpreis Technopark

REDEFINING 
TECHNOLOGY
Each year, Zürcher Kantonalbank and 
Technopark Zurich award the Pio-
nierpreis to a technical start-up that  
is on the verge of breaking into the 
market. This year’s prize went to  
 Scewo AG , an ETH spin-off that set 
out to develop a wheelchair designed 
for the 21st century (from left to right: 
Jörg Müller-Ganz, ZKB, Thomas 
Gemperle, ZHdK, Bernhard Winter 
and Pascal Buholzer, ETH Zurich and 
Gian-Luca Bona, Empa).

1 eDays

IN ON THE RACE
June saw Switzerland host its first- 
ever Formula E race. ETH Zurich was 
a partner to the official supporting 
programme of the race,  eDays . In 
 addition to the ETH symposium on 
e-mobility, ETH students presented 
pioneering projects on the grounds  
of the E-Village next to the track. 
These included the “Duckietown” 
fleet of mini self-driving vehicles, the 
electric and autonomous racing cars 
developed by the Academic Motor-
sports Club Zurich (AMZ), and the 
“Swissloop” high-speed travel pod. 

2 W.A. de Vigier Award

SUPPORT FOR ETH 
START-UPS
Five Swiss start-ups received the 
W.A. de Vigier Award, which comes 
with prize money of 100,000 Swiss 
francs for each winner. Two ETH 
spin-offs were among the win-
ners:  MyoSwiss  (represented by 
Jaime Duarte, fifth from left) and  
 nanoleq  (represented by Vincent 
Martinez, right). With a total annual 
endowment of 500,000 Swiss francs, 
the W.A. de Vigier Award is the oldest 
and most financially significant prize 
for start-ups in Switzerland.

3 Smart Farming

DIGITALISING 
AGRICULTURE
ETH Zurich recently invited stake-
holders from agriculture to a group 
discussion on what smart farming 
means for Switzerland.  Johann 
 Schneider-Ammann – Swiss Federal 
Councillor  and Head of the Federal 
Department of Economic Affairs, 

1 eDays 

3 Smart Farming

5 Pionierpreis Technopark

Images: Michael Walther (2); Andreas Eggenberger;  
ZKB Pionierpreis Technopark
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1 eDays 

ETH attracts a crowd  

in the E-Village

3 Smart Farming

2 W.A. de Vigier Award

4 Alumni Chapter France

5 Pionierpreis Technopark

Images: W.A. de Vigier Foundation;  
Marc Chatelard, Alumni Chapter France
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EVENTS
 18 September 2018, 6.30 – 8.30 p.m. 
Fight against plastic
Michael Sander, Senior Scientist at the 
Department of Environmental Systems 
Science at ETH Zurich, and Denise Mitrano 
from Eawag discuss the environmental 
war on microplastics. 

 ETH Zurich, Zentrum campus, HG E7
→ www.alumni.ethz.ch/en/events

 8 – 13 October 2018  
Cyberkids holiday camp
Kids between the ages of 8 and 14 can look 
forward to a week packed with activities  
to spark their inspiration and creativity at 
the Creative Camp. Hosted by ETH Zurich, 
the University of Zurich and Zurich 
University of the Arts, this year’s camp is  
for all kids that love to tinker. 
→ www.zsf.ch

 13 November 2018  
Future climate change  
in Switzerland

Due to be published this autumn, the 
CH2018 scenarios will show which parts of 
Switzerland will be hit by climate change 
this century and how they will be affected. 
Hosted by the National Centre for Climate 
Services (NCCS) and the ETH Center for 
Climate Systems Modeling (C2SM), this 
event is an opportunity to talk and network 
with decision-makers from public 
authorities, government and industry.

 ETH Zurich, Zentrum campus, Audimax 
→ www.ch2018.ch/en

Alumni trip

DISCOVER JAPAN
 22 March – 7 April 2019  ETH Zurich’s 
Alumni Association is offering ETH 
alumni the trip of a lifetime to Japan 
next year. As an ultra-modern industri-
al powerhouse, Japan is a nation gripped 
by a passion for new technology. At the 

same time, Japanese life is shaped by 
long-established values and traditions. 
April is when Japan’s famous cherry 
blossoms spring into bloom – an expe-
rience you now have the opportunity to 
share.

For more information and  
to sign up, please visit
→ www.alumni.ethz.ch/en/events

Kiyomizu-dera temple with a view over Kyoto

Agenda

Treffpunkt Science City

MY CITY
 28 October – 25 November 2018  What 
will city life be like in the future? Could 
we soon be making houses using 3D 
printers? How will we navigate through 
the sea of streets? On foot, by bus, train 
or in autonomous vehicles? The city of 
the future, megacities, mobility and 
new types of housing are the key topics 

covered in this autumn’s Treffpunkt 
Science City, a free educational pro-
gramme run by ETH Zurich. Held on 
Sundays, it aims to make learning a fun 
and accessible experience for people of 
all ages.

Detailed programme of events  
available in late September:
→ www.ethz.ch/treffpunkt-en
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TOURS
 9 October 2018, 6.15–7.15 p.m. 
Ever heard of hampe?

This tiny short-lived bryophyte is found 
living in both natural and artificial habitats. 
In a herbarium, the species can be 
preserved for centuries as a tiny witness of 
time, allowing us to draw conclusions 
about how landscapes change.

 Herbarien Z+ZT, Zollikerstrasse 107, 
Zurich 
→ www.herbarien.uzh.ch/en

 13 November 2018, 6.15–7.15 p.m. 
Heaven and Hell in the gta 
Archives
An evening tour takes you on a journey 
past towering church steeples and secular 
observatories dedicated to scientific 
exploration of the infinite. Our engagement 
with the finite also features on the tour, 
reflected in the impressive architecture of 
facilities such as crematoria and 
cemeteries.

 ETH Zurich, Hönggerberg, HIL C 64 
→ www.ethz.ch/himmel-und-hoelle

MUSIC
 20 November 2018, 7.30 p.m. 
Piano concert
Claire Huangci, a young Chinese-American 
pianist who won this year’s highly 
acclaimed Concours Géza Anda, will show 
off her virtuoso prowess and musical 
talent in a diverse recital featuring works 
by Scarlatti, Clementi, Liszt and Schubert.

 ETH Zurich, Zentrum campus, 
Semperaula
→ www.musicaldiscovery.ch/konzerte/2

EXHIBITION
 29 August – 28 October 2018 
what do we want to keep? 

For this exhibition, the Graphische 
Sammlung ETH Zurich doubles up as a 
space for research, reading, observing and 
simply whiling away the hours. The RELAX 
(chiarenza & hauser & co) installation 
explores the canonisation of art. Featuring 
films, works on paper and 
three-dimensional exhibits, the exhibition 
also incorporates prints from the 
Graphische Sammlung.

 ETH Zurich, Zentrum campus, 
Graphische Sammlung
→ https://gs.ethz.ch/en/

Audible

MELTING 
LANDSCAPES

Melting ice is having profound effects 
on alpine regions – an omnipresent 
phenomenon that has become a sym-
bol of climate change. Over the past 
three years, the Chair of Landscape 
Architecture Professor Christophe 
Girot and students from ETH Zurich 
have been documenting melting land-
scapes in the Morteratsch Glacier re-
gion. 

They have captured images and 
sounds using large- and medium- 
format analogue photography and 
submersible contact microphones. A 
striking contrast is formed by the  
extraordinary sound of moving ice 
masses and the eerie silence echoed by 
the large-format monotone photo-
graphs. The audio clips and corre-
sponding series of images turn the 
evanescent beauty of the glacier into a 
powerful sensory experience, offering 
themselves up as first-hand witnesses 
of the rapidly changing alpine land-
scape.

You can purchase the sound recordings 
online in digital format (7 Swiss francs) or 
on vinyl LP with the photo book (39 Swiss 
francs, limited edition):

→ www.girot.arch.ethz.ch

RELAX  
(chiarenza & 
hauser & co), the 
artists just before 
the peak of their 
career, 2008

CONNECTED
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Nicole Seitz is the go-to person when prob-
lems arise at University Hospital Zurich. If a 
fire breaks out, a bag of infectious waste ma-
terials bursts, or a supply line starts leaking 
caustic soda, the 42-year-old deputy com-
mander of the hospital fire department is on 
hand to help. She coordinates the deploy-
ment of 35 crew members, all of whom are 
hospital employees, ranging from cleaners to 
an expert in electrical engineering. “It’s im-
mensely rewarding to work with so many dif-
ferent people,” says Seitz. As well as knowing 
how to extinguish fires, the firefighters also 
need the skills to deal with hazardous chemi-
cal, biological and radioactive materials. As 
the head of training, Seitz organises regular 
drills and practice runs.

The fire department only accounts for a 
relatively small proportion of her day-to-day 
work, however. Primarily employed as a safe-
ty officer, Seitz is responsible for ensuring 
proper disposal of the hospital’s hazardous 
waste, including dirty hypodermic needles, 
human tissue from surgery, and chemicals 
from the research labs. Her work involves all 
sorts of organisational and administrative 
tasks, but although she enjoys the mentally 
challenging aspects of her job, she can’t im-
agine spending all day sitting behind a desk. 
That’s why her work with the fire department 
is the perfect antidote: “It lets me get my 
hands dirty!”

Seitz pursues her passion not only in her 
work, but also in her free time as an officer in 
the Rümlang volunteer fire brigade. “My 
blood type is F, you know, for firefighter!” she 

quips. She is always ready for call-outs at any 
time of the day or night, including at week-
ends. “When my pager goes off and I jump 
out of bed the adrenaline really starts pump-
ing.” Some call-outs can take their toll on first 
responders, especially accidents involving 
injuries or fatalities. “But I’ve also had lots of 
positive moments that I would never have ex-
perienced otherwise,” she says. She cites the 
example of an evening when she and her col-
leagues were called out to clear a fallen tree 
from the road. When they had finished, one 
of the local residents showed Seitz something 
she had never seen before: huge clouds of 
 fireflies fluttering through the night sky. “We 
stood there in our full kit and just enjoyed the 
show,” she says. Once the adrenaline rush 
subsides after a call-out, she feels more con-
nected to the world around her. “You never 
forget moments like that.”

Solution to an existential crisis
Nicole Seitz grew up in Gams, a small village 
in the Swiss canton of St. Gallen. After com-
pleting her university entrance exams, she 
embarked on a degree in chemistry at ETH, 
commuting to Zurich during the week and 
returning home at the weekends. But things 
soon became stressful – not just because 
Seitz had a girlfriend, but also because her 
parents had a very different conception of the 
life they felt their daughter should be leading. 
“I felt constant pressure from all directions 
– from my parents’ home, my relationship, 
and my life as a student,” she says. Eventually 
she reached a tipping point: two years 

“When my 
pager goes 
off and I jump 
out of bed the 
adrenaline 
really starts 
pumping.”

The woman  
with blood type “F”
Nicole Seitz has found her dream job as deputy commander  
of the fire department at University Hospital Zurich. The ETH 
alumna never wavered from her chosen path – even when it  
took her in unexpected directions.
TEXT  Claudia Hoffmann  IMAGE  Annik Ramp

PROFILE
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Nicole Seitz
Nicole Seitz, 42, is a safety officer  
at University Hospital Zurich and 
deputy commander of the hospital fire 
department. She worked for various 
companies as a system administrator 
and programmer before embarking on 
a degree in environmental sciences at 
ETH at the age of 32. After completing 
her studies, Seitz spent a brief period 
working as a consultant in the energy 
sector. Seitz is an active member  
of the Rümlang volunteer fire brigade 
and lives with her partner in Affoltern, 
Zurich.
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into her chemistry degree, she decided to 
leave higher education and focus on getting a 
job and becoming financially independent.

She moved out of her parents’ house and 
found a job in a call centre run by the telecom-
munications company diAx. She was promot-
ed just six months later and put in charge of 
planning staff deployment. At the same time, 
she took on some basic IT duties and started 
teaching herself programming on the side. 
“That’s how I ended up gradually moving 
into IT,” Seitz says. When diAx merged with 
Sunrise, she decided it was time to leave. She 
went on to work for various companies as a 
system administrator before finally joining 
UBS, where she became an application devel-
oper for mainframe systems. “That was a 
mentally challenging role,” she recalls. But 
the enjoyable aspects couldn’t make up for 
the repetitive nature of the job: “I basically 
started to get bored.” Six years into her career 
at UBS, she decided to take stock – and that’s 
when she realised how far she had drifted 
from her original goal of pursuing higher 
 education. “It was time to change my life  
and focus on getting a degree from ETH.”

Tough realities of student life
She handed in her notice and returned to 
ETH at the age of 32. But instead of continu-
ing her degree in chemistry, she switched to 
environmental sciences. This course offers a 
broad scope of subjects including chemistry, 
biology, social sciences and technology – and 
that made it the perfect choice for her needs. 
“I’m more of a generalist than a specialist,” 
says Seitz. She enjoyed taking an interdisci-
plinary approach to problem-solving and 
working on complex environmental topics 
such as developing mobility concepts – but 
learning to be a student again proved to be 
something of a challenge: “It was really 
tough.” During her first semester she sat up 
until ten o’clock every night, poring over her 
books. But gradually she learned to set prior-
ities. She needed to decide what to focus on 
and, crucially, what to leave out, because she 
was also holding down a job to finance her 
studies. What’s more, she was still part of  
the volunteer fire brigade that she had joined 
in 2003.

Seitz vividly recalls one key event from 
her student days. In 2011, it emerged that 
ETH had cancelled its subscription to a green 
energy provider for financial reasons and had 

mostly switched to electricity generated by 
nuclear power. “I was horrified, and so was 
everyone else on the environmental sciences 
course,” says Seitz. She and her fellow stu-
dents organised a public campaign that ulti-
mately caused Ralph Eichler, the ETH Presi-
dent at the time, to change tack. ETH drew 
up a comprehensive energy policy that in-
cluded a gradual return to renewable energy. 
Seitz is proud of what they achieved: “The 
campaign inspired us to put everything we 
had learned into practice.”

New challenges
In 2013, she completed her studies and 
 received her Master’s degree. She then spent 
some time working for Energie Zukunft 
Schweiz, an organisation that promotes 
 energy efficiency, travelling across the 
 German-speaking parts of Switzerland to 
 advise homeowners on energy issues. “That 
was interesting, but it was tiring work,” she 
says. The position was a temporary one, so 
she was soon left looking for a new challenge 
– and that’s how she ended up at University 
Hospital Zurich. The job seemed like the per-
fect fit, allowing her to combine her expertise 
in environmental sciences with her passion 
for the fire service. This was a connection she 
had already forged at ETH when she wrote 
her Bachelor’s thesis on the hazards faced by 
firefighters called out to incidents at wind 
farms, solar parks and biogas plants.

Seitz likes to enjoy whatever time she has 
free from her work and volunteer fire brigade 
duties, so several times a week she goes swim-
ming with her partner. “Those are important 
opportunities for us to spend time together,” 
Seitz says, emphasising the importance of 
having time to talk without worrying about 
her pager ringing. At weekends, they often go 
on short hikes in the area around Zurich. 
Seitz is adamant that it is not about conquer-
ing high peaks, but rather understanding that 
the journey itself is the goal. But not all their 
outings are quite so relaxing: Seitz’s partner 
is also a member of the Rümlang volunteer 
fire brigade, and is even in the same shift 
group. Nicole Seitz actually finds that ar-
rangement surprisingly practical, cheerfully 
noting that “when the alarm goes off we can 
both jump out of bed at the same time!” It’s  
a busy life – and the next call-out is always 
just a pager beep away! 

“The campaign 
inspired us  
to put every- 
thing we had 
learned into 
practice.”
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IoT calls for fast communication between sensors.

Developing the 5G mobile network may 
not be the only step to a fully functioning 
Internet of Things, but it is an important one 
— and it comes with substantial performance 
requirements. Simulation ensures optimized 
designs of 5G-compatible technology, like this 
phased array antenna.

The COMSOL Multiphysics® software is used 
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5G and IoT technology designs.
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1 You recently won the European 
 Inventor Award for your life’s work. 
Yes, the award recognises my 

achievements in the field of ultrafast 
laser physics, which include funda-
mental and applied research. In addi-
tion to the science, it was the commer-
cial impact of my work that particular-
ly impressed the jury. I spent time in 
the US studying for my doctorate at 
Stanford and then working at AT&T 
Bell Labs, and I saw how much people 
there value commercial thinking. I 
brought that mindset back with me to 
ETH, where I’ve worked with an excel-
lent research team for the past 25 
years.

2 What led you to pursue this  
area of research?
I have a very wide range of inter-

ests and I think the decisions we make 
in life often stem from the situations 
we find ourselves in. After completing 
my physics degree at ETH, for exam-
ple, I was adamant that I wanted to go 
abroad – that’s how I ended up doing 
my doctorate at Stanford. Then, to in-
crease my chances of getting a paid job, 
I decided to pursue experimental phys-
ics rather than taking the theoretical 
route. I’ve always been fascinated by 
lasers and I’m convinced that laser 

physics and photonics in general will 
continue to have a huge impact.

3 Who has been your greatest 
 influence in life?
My husband. We’re a multicultur-

al couple and have been married for 30 
years. He’s a very positive influence, 
always challenging me to move beyond 
stereotypical notions and attitudes. 
Living equality is something close to 
both our hearts. We’ve always kept it 
alive even when pushed to our limits 
– when we were both working full time 
and taking care of two young children. 

4 What do you strive to pass on  
to your  students?
If they want to go on to do a doc-

torate, their performance has to be 
above average. Anyone looking to go 
into research needs to be passionate 
about the unknown and able to deal 
with frustration. Research is never a 
straightforward process. If an experi-
ment doesn’t go as planned, it could be 
due to a wrong connection or any num-
ber of other reasons – or it could even 
herald a wonderful new discovery! My 
aim is to create a supportive environ-
ment where people can achieve greater 
things than they could ever have im-
agined. My motto is: nobody said it’s 
easy, just try harder.

5 What about your own children?
Ideally, they would follow a route 
that combines their interests with 

their natural talents – doing some-
thing that makes them happy, not just 
successful. I hope they can see from 
their parents that earning your living 
from your dream job is the ultimate 
privilege. But it’s also important for 
them to know that your dream job isn’t 
just handed to you on a plate – you 
have to work hard to get there. 
— Interview: Isabelle Herold

 Ursula Keller  believes  that a passion  
for the unknown and the ability to  
tolerate frustration are essential: “Research  
is never a straightforward process.”

Ursula Keller 
is Professor at the Institute for  

Quantum Electronics, 
ETH Zurich  

→ www.iqe.phys.ethz.ch



School for Continuing Education

www.sce.ethz.ch

       Challenge   
   the best 

 Ready?  

ETH_Weiterbildung_Inserate_Gesamt_180410.indd   4 10.04.18   16:13

©
 E

TH
 Z

ur
ic

h 
/ A

le
ss

an
dr

o 
D

el
la

 B
el

la

Your donation 

is valuable. 

Send SMS to 

488*

*Send the keyword „ethzf“ and the desired donation amount by text message to the number 488.
For example „ethzf10“ for a donation of CHF 10.-. The maximum amount is CHF 100.-.

INVEST IN THE 
NEXT GENERATION. 
FOR EVERYONE’S 
BENEFIT.

Enable outstanding young 
people from Switzerland and 
around the world to study for 
a Master’s degree by giving to 
the «Excellence Scholarship  
& Opportunity Programme».

Your support counts. Make 
a gift to excellency at ETH 
Zurich:

www.ethz-foundation.ch/
en/excellence-scholarships

2018_9_Inserat Globe_ESOP.indd   2 06.08.18   21:25



Even more drive 
technology.

Get inspired, improve your knowledge.

Stay tuned and visit www.drive.tech now.

Even more drive 
technology.

Get inspired, improve your knowledge.

Stay tuned and visit www.drive.tech now.

173x232.indd   1 05.02.2018   08:31:30


