






Sarbajit Banerjee is the head of the Battery Science Laboratory 
at the PSI Center for Energy and Environmental Sciences. Here 
he does research on fundamental processes in various types of 
rechargeable batteries. He uses the latest analytical techniques 
to investigate redox reactions, which occur when electrons are 
exchanged between two reacting agents during the storage 
and release of energy. Banerjee’s research is contributing to the  
development and further improvement of new battery materials, 
working towards a sustainable energy future that goes beyond 
existing lithium technologies.

Beyond lithium  
technologies

In the picture
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Daily life & Research
Oxidation

Everyday life is full of phenomena  
that also play an important  
role in research. One example  
is oxidation.

Text: Brigitte Osterath

Daily life

From iron to rust 
Oxygen is vital for human life. Without this colourless, odourless 
gas, we would suffocate. But oxygen is also quite aggressive:  
it reacts readily and rapidly with other substances. Oxygen  
molecules act as electron thieves, snatching electrons from other  
elements and thereby initiating further chemical reactions.  
Scientists refer to this as oxidation.

Oxygen is particularly eager to react with base metals like 
iron, especially in the presence of water. This produces iron  
hydroxide, which is then converted into iron oxide. The result of 
this chemical reaction is rust. This reddish-brown compound of 
iron and oxygen forms a porous, brittle layer on the metal, which 
flakes off over time, exposing new iron, which then again reacts 
with oxygen. Thus the destruction of the material progresses 
continuously. Even a large ship made of iron will gradually disin-
tegrate and literally crumble away – due to oxidation.
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Daily life & Research

Research

From gases to  
particulates  
It’s not only iron that reacts with oxygen in the air. Gaseous sub-
stances also form new compounds through oxidation. And under  
certain circumstances, these particulates can be harmful to  
human health.

PSI researchers are investigating oxidation reactions in 
Earth’s atmosphere to understand which substances are pro-
duced. They recently discovered that harmful particulates grad-
ually form when oxygen reacts with gases such as toluene or 
benzene. These so-called precursor gases can originate from 
car exhausts and industrial emissions, for example. Once in the 
air, they undergo a cascade of oxidation reactions and eventually 
form solid particles: particulate matter.

The researchers’ findings indicate that reducing direct par-
ticulate emissions from factories and vehicles, for example by 
using particle filters, is not enough. The precursor gases from 
which harmful particulates form must be regulated as well.
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One thousand modules for CERN
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In the stairwell of Park Innovaare, Lea Caminada, head of the  
High Energy Particle Physics group at the PSI Center for Neutron  
and Muon Sciences, is in conversation with Wolfram Erdmann,  
project leader of the Europe-wide consortium, which is building  
a significant part of the next CMS detector at CERN.

In a spacious laboratory on the third floor of a new 
building next to the Paul Scherrer Institute stands one 
half of the detector that traced the Higgs boson. This 
elementary particle, sought after for decades, was 
experimentally confirmed at CERN in 2012 – making 
history in particle physics.

The legendary particle was discovered using 
CERN’s Large Hadron Collider (LHC) – a 27-kilometre- 
long underground particle accelerator. In the LHC 
tunnel, highly accelerated protons are fired at each 
other so that the decay products of these explosive 
particle collisions can be measured. The LHC con-
tinues to be used to answer questions about the fun-
damental physics of our universe. And it must keep 
up with the times: “The giant detectors need to be 
upgraded every few years,” explains Lea Caminada, 
head of the High Energy Particle Physics group at the 
PSI Center for Neutron and Muon Sciences. “Among 
other things, this is because the high-energy particles 
that the detectors are designed to register inevitably 
damage their electronics over the years,” the phys-
icist explains.

To precisely measure the tiny particles, colossal 
instruments are needed: Four giant detectors are in 
operation at the LHC. One of them is called Compact 
Muon Solenoid, or CMS for short. Built in onion-like 
layers, this detector has an overall diameter of 15 me-
tres. Lea Caminada has been working on the con-
struction of the CMS detector and the experimental 
results it delivers practically since its inception.

The innermost part of CMS, known as the bar-
rel pixel detector, is shaped like a slightly oversized 
Swiss roll. About 50 centimetres long, it consists 
of three layers of gold-gleaming electronics and a 
profusion of cables. It was originally developed and 
built at PSI, where Lea Caminada, then a doctoral can-
didate, was already involved. In 2017, this first barrel 
pixel detector was dismantled and replaced by a 
four-layer successor, also designed and partly built by  
Caminada’s group. The original cylinder detector was 
split lengthwise into its two halves; one is now kept 
as an exhibit in Caminada’s laboratory at the newly 
built Switzerland Innovation Park Innovaare, located 
directly adjacent to PSI.

Text: Laura Hennemann

At CERN near Geneva, tiny particles with extremely high energies are 
blasted at each other to answer big questions about the universe.  
The detectors that observe the collisions of these particles require regular 
upgrades. Lea Caminada and her High Energy Particle Physics research 
group at PSI play an important role in this quest.

In Switzerland
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spot of the current detector.” Different particle de-
cays that could arise from proton-proton collisions 
in the LHC are expected to occur in different solid 
angles. If you’re seeking new physics, you have to look 
where no one has been able to look before. 

Each of the 16 circular discs that make up the 
tracker end-cap detector has a diameter of 50 cen-
timetres, and each will be populated with silicon de-
tector modules on both front and back.

“To thoroughly cover all these surfaces, we will 
need around 2,000 identically constructed detector  
modules,” Caminada explains. These rectangular 
modules are smaller than the palm of your hand. They 
are highly complex electronic components that must 
be manufactured with extreme precision to operate 
reliably. “After the upgrade, the entire detector will 
remain in operation for several years – and we won’t 
be able to remove or repair anything during this time.” 
It’s like sending a probe into space – during operation, 
you lose all physical access to the components. And 
every small probability of failure that you accept for 
a single component is multiplied by a factor of 2,000 
for the entire detector – corresponding to the large 
number of modules.

Two years to produce the modules

Amrutha Samalan carefully places one module after 
another into the precisely fitting recesses of a white, 
wired box. “Over the past few years, we have exam-
ined and tested various module prototypes and con-
tinuously provided feedback to the module designers 
on potential issues, which are rare but important to 
address given the large number units,” explains the 
postdoctoral researcher, who has been working in 

CMS will remain in use in its current configuration  
until mid-2026, when a major upgrade of the entire 
LHC is set to begin. This will further increase the 
number of particle collisions, while at the same time 
providing an opportunity to replace many of the de-
tectors’ components with new, technologically im-
proved parts.

End-caps to cover the blind spot

The LHC is scheduled to start up again as the High- 
Luminosity LHC in 2030. Many research groups 
around the world are currently working on individual 
new components of the CMS detector that will be 
installed during the renovation phase from 2027 to 
2030. This time, rather than being responsible for the 
next barrel pixel detector, Caminada’s group is work-
ing on disc-shaped components that will be mounted 
vertically in front of and behind the barrel detector.

“These discs form what we call the tracker end-
cap detector,” Caminada explains. “This will be a com-
pletely new part of the CMS detector. With it, we will 
be able to follow particle tracks that lie in the blind 

The original barrel pixel detector of the CMS  
experiment at CERN. After being decommissioned,  
one half is now kept in Caminada’s laboratory  
at the Switzerland Innovation Park Innovaare, right  
next to the Paul Scherrer Institute PSI.

“We have co-developed several generations  
of this detector and are familiar with the  
entire chain of steps, from chip design and  
installation to data analysis.”
Wolfram Erdmann, scientist at the PSI Center  
for Neutron and Muon Sciences

«Wir haben jetzt schon mehrere Generationen  
dieses Detektors mitentwickelt und kennen  
alle Schritte, vom Chipdesign über die Installation  
bis zur Auswertung der Daten.»
Wolfram Erdmann, Forscher am Zentrum für Neutronen-  
und Myonenforschung des PSI
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PSI has been a member of the CMS experiment 
since 1998. “This is a significant commitment and 
requires exceptional expertise,” says Caminada. As 
the world’s largest and most powerful accelerator, 
the LHC is essential for the field of particle physics. 
The geographical proximity is welcome: “For us, it’s 
very convenient that Switzerland is host country of 
CERN,” says Erdmann.

Caminada’s research group is also involved in 
analysing the data produced by the CMS detector. 

“We have co-developed several generations of this 
detector and are familiar with the entire chain of steps, 
from chip design and installation to data analysis,”  
Erdmann summarises. “Among the institutions in-
volved, that’s quite exceptional.”

Analysis of data from the tracker end-cap detector, 
for which production is just ramping up, is expected  
to start in the early 2030s. In particle physics, plan-
ning extends over long periods of time. Accordingly,  
some researchers are already thinking about the 
next upgrade after this one. “In fact, that is exactly 
what I was discussing with my colleagues, just now,”  
Erdmann smiles. In that future upgrade, the researchers’  
focus will be on enhancing the detector’s temporal 
resolution.

That Erdmann and other researchers are already 
receiving resources to think this far ahead does not 
strike the physicist as unusual. From his many years of 
experience, he knows that “thinking about something 
is relatively simple. Building it afterwards is where it 
gets complex.” 

Lea Caminada’s group for nearly two years. In the 
meantime, the design phase has been completed. 
Pre-production is under way.

Pre-production means that the researchers are 
testing a small number of modules to ensure that each 
production stage is working properly and that the re-
sults exactly meet expectations. During this phase, 
they can also estimate the time required for each 
production step, so that everything can be scaled up 
later. Of the approximately 2,000 modules required,  
nearly half will be assembled at PSI during the  
actual production phase. The remaining modules will 
be assembled by the other participants in a Europe- 
wide consortium, based on the concept developed at 
PSI. Altogether, they will have two years to produce 
the 2,000 modules.

“This morning, I used this machine to wire-bond 
some modules.” Samalan points to a unit, roughly the 
size of a person, in the middle of the lab. “It inscribes 
the electronic connections we have programmed 
onto the module – similarly to the way a sewing ma-
chine works with thread.”

This is followed by a thorough visual inspection, 
where high-resolution images of each module are 
carefully scrutinised on a screen for imperfections.

Then, eight modules are inserted side by side into 
a so-called cold box – the white box that Samalan is 
now loading. “We perform an important part of qual-
ity control in this cold box: We can precisely control 
the temperature and humidity inside the box and, at 
the same time, test whether the sensors, readout 
chips, and pixels are all fully functional,” the physicist 
explains. The researchers also calibrate all detector 
pixels and their readout channels in this cold box. 
Each individual module has more than half a million 
pixels. With a spatial resolution of only ten by fifteen 
micrometres, they will be able to precisely track par-
ticle trajectories in the CMS detector.

Planning the generation after the next

One floor up in the same building, Wolfram Erdmann 
has just been in discussion with colleagues. He too 
is a member of Caminada’s group. He is leading the 
international project to design, plan and build the 
tracker end-cap detector. “After the upgrade, this will 
be the largest part of the CMS pixel detector in terms 
of surface area,” he says with evident pride.

Erdmann maintains contact with the consortium’s  
other research groups at the universities of Zurich, 
Hamburg, Helsinki in Finland, Santander in Spain,  
Vilnius in Lithuania, and Zagreb in Croatia. “Here at PSI, 
we develop many components and many processes 
that are then replicated at these other locations,” says 
Erdmann. The cold boxes, for example.

Amrutha Samalan places a series of detector modules into the cold box, 
where an important part of the quality control process is carried out.

In Switzerland

255232 — #2 /2025



Latest PSI 
research news

3	� Precise radiation against 
lymphatic cancer

Every year, almost 2,000 people in  
Switzerland are diagnosed with lymphatic 
cancer, and around 570 of them die from 
the disease. Researchers at the PSI Center 
for Radiopharmaceutical Sciences have 
now developed an innovative therapy 
that could offer new hope: radioimmuno
therapy using the nuclide terbium-161.

In this therapy, terbium-161 is coupled 
to an antibody that selectively binds to  
tumour cells. After being injected, it delivers  
the radiation directly to the cancer cells 
while sparing healthy tissue.

Compared to the previously used 
lutetium-177, terbium-161 offers a crucial 
advantage: In addition to beta radiation, 
which spreads over several millimetres in 
tissue, it also emits Auger electrons with 
a range of less than one micrometre. This 
is ideal for the targeted destruction of 
individual cancer cells or small clusters 
of cells. Laboratory tests have shown 
terbium-161 to be two to 43 times more 
effective than lutetium-177, depending on 
the cell type.

Researchers are currently preparing 
clinical trials, aiming to develop a precise 
new weapon against difficult-to-treat 
lymphomas.

Further information:
http://bit.ly/45QCk8h

1	� Closer than ever  
to the atomic nucleus

1.97007 femtometres, just shy of two 
quadrillionths of a metre. That’s how 
tiny the radius of a helium-3 nucleus is. 
This precise value was determined in 
an experiment at PSI. To measure it, re-
searchers radically modified a helium-3 
atom. Instead of being orbited by the usual  
two electrons, the nucleus is orbited by a 
muon, which is around 200 times heavier. 
Since the heavy muon approaches the 
nucleus much more closely, their wave-
functions overlap more strongly – making 
the muon the perfect probe for measuring 
the charge radius.

A crucial role in this success was 
played by a special laser system devel-
oped in-house. When the frequency of 
the laser exactly matches the resonance  
frequency of a specific atomic transition, 
the muon jumps to a higher energy state 
for the briefest moment before falling 
back again within picoseconds, emit-
ting an X-ray photon in the process. By 
measuring this response, scientists can 
determine the resonance frequency – and 
from that deduce the charge radius with 
extremely high precision. 

This experiment was only possible 
thanks to the muon source at PSI, which 
is unique in the world, and it sets new 
standards in nuclear physics. 

Further information:
https://bit.ly/45Sw5AY

2	� Detecting genetic disorders

Modern medicine is increasingly focus-
ing on identifying disease-related genes 
early on and deliberately influencing them 
in a targeted manner. However, for com-
plex diseases such as cancer, Alzheimer’s 
disease or chronic inflammation, it is not 
enough to examine individual genes – 
the crucial question is how they interact 
within the cellular network. The three- 
dimensional organisation of DNA in the 
cell nucleus, known as chromatin, plays a 
key role in this process.

Researchers at PSI have now devel-
oped Image2Reg, an artificial intelligence 
that can detect genetic disorders directly  
in microscopic images of cells. The AI 
analyses subtle alterations in the chro-
matin, such as those visible after Hoechst 
staining, and links them to data on gene 
activity. This creates a cell type-specific 
network that reveals how genes interact 
with each other. In tests, Image2Reg has 
detected genetic changes with 26 per-
cent accuracy – significantly above the 
chance level of two percent. In the future, 
this method could potentially become a 
fast, cost-effective complement to con-
ventional gene expression analyses.

Further information:
http://bit.ly/463RhoJ
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4	� AI cookbook for  
climate-friendly cement

Cement is what holds our modern world 
together. When mixed with sand, gravel 
and water, this inconspicuous powder be-
comes concrete, a building material that 
can be transported almost anywhere and 
poured into almost any conceivable shape. 
It is used not only to construct buildings, 
bridges and tunnels, overcoming moun-
tains and valleys – even our communi-
cations systems run through cables laid 
underground in protective concrete pipes. 
Concrete is multifunctional and durable, 
making it an indispensable part of our 
infrastructure.

However, cement production has a  
gigantic carbon footprint. It is responsible 
for around eight percent of global emis-
sions – more than all the world’s air traffic 
combined. The main contributor to this 
is the chemical conversion of limestone 
to clinker, the primary component of ce-
ment. This reaction releases CO₂, which is 
chemically bound in limestone.

PSI researchers have now developed 
a physics-based, AI-supported model that 
can be used to discover new cement for-
mulations more quickly – with the same 
material quality and a significantly smaller 
carbon footprint. Like a digital cookbook 
for climate-friendly cement, the model 
quickly narrows down the most promising 
formulations, which can then be validated 
through targeted experiments.

Further information:
https://bit.ly/45LwDbG

Around  1.5 kilograms of cement per person  
per day – our appetite for cement is enormous.

1,000 times faster than conventional  
modelling: PSI’s AI calculates cement properties in hours  
instead of months.

Around  8 percent of global carbon emissions  
come from the cement industry – that’s more than all  
the world’s air traffic combined.

In brief
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PSI as a city
If you look closely, PSI resembles a small city. We present  
a selection of 11 facilities and services located on the institute’s 
342,000-square-metre campus. They are available to  
PSI’s 2,300 employees – and in some cases well beyond.

Text: Christian Heid

The hospital

Barbara Bachtiary works as a doctor at the Center for 
Proton Therapy (CPT). Proton therapy is an extremely 
precise and highly complex form of radiation therapy  
used in outpatient cancer treatment. Patients are  
referred from all over Switzerland. In children, it is the 
gold standard of radiotherapy. In adults, it is used to 
treat tumours in sensitive areas of the body, for ex-
ample in the brain, head and neck area, or in areas 
near nerves.
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The fire brigade

In addition to her work as a chemical laboratory tech-
nician at PSI, Sasha Alexandra Diaz volunteers with 
the PSI fire brigade – alongside 90 other employees  
from all areas of PSI. The campus fire brigade’s pri-
mary responsibilities are rescuing people and fighting 
fires. It works closely with the fire brigades in nearby 
Würenlingen and Geissberg to assist with fighting 
fires in the surrounding area. The PSI fire brigade also 
serves as the cantonal radiation protection centre 
and assists local fire departments throughout the 
canton of Aargau in emergencies involving radio
active materials.

The mayor

Like the mayor of a city, PSI Director Christian Rüegg 
has a packed schedule – sometimes stretching 
into the evenings and weekends, with meetings, 
interviews, lectures, receptions… Supported by his 
secretarial and management staff, the heads of the  
research centers and the research committee, he fulfils  
his key task of enabling cutting-edge research in the 
natural and engineering sciences. He campaigns to 
ensure that Switzerland secures and maintains its 
prominent position in the international research 
landscape and that PSI, together with the entire ETH 
Domain, serves Switzerland in the best possible way.
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The workshop 

Karin Zehnder completed an apprenticeship as a polymechanic at 
PSI. Today, she works as a design engineer and project manager  
for the process cooling section in the hydraulic engineering  
workshop. In addition to an electrical workshop, a plumbing  
workshop, a steel construction workshop and a training work-
shop on campus, PSI also has a workshop in the neighbouring 
Park Innovaare. Various technologies are used here – from special  
joining techniques to traditional machining.

The hotel  

PSI has its own guesthouse. Rolf Pederiva works at 
the reception desk. Sixty-four rooms are available 
here on three floors, primarily for visiting researchers 
from all over the world who conduct experiments at 
PSI’s five large research facilities. A team of service 
staff looks after more than 2,200 guests annually. The 
guesthouse is located next to a small biotope on the 
banks of the Aare River, and in addition to the rooms, 
it offers a shared kitchen, a laundry room, a lounge 
and an outdoor seating area.
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The laundry

Senta Schneider and her three colleagues handle around  
73 tonnes of laundry annually at PSI’s in-house laundry facility. 
The team also runs the clothing and shoe storeroom, where all 
PSI employees can obtain the personal protective equipment 
they need for their work. In the laundry, clothing is professionally 
fitted, maintained and repaired when necessary, ensuring that all 
employees have access to clean, functional and safe workwear 
at all times.

The day care centre 

Lino Bärtschi hands out wooden blocks, reads aloud, 
changes nappies, provides food and offers comfort. 
As an apprentice at the Nanolino day care centre, he 
is part of a team, divided into six groups, that looks 
after some 120 children. The PSI day care centre is 
open to infants and toddlers from three months of 
age. This service is used primarily by parents who 
work at PSI, but also by families who live in the area. 
The new, modern building opened in the summer of 
2025, and in its playful garden landscape the little 
ones can play to their heart’s content thanks to a track 
for ride-on cars, a marble run, a sandpit and a water 
pump. Walks in the adjacent Würenlingen forest are 
also part of the children’s routine almost every day.
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The library 

Naturally, books play an important role for Stephanie Hofmann 
and the Lib4RI library team. However, the reference collection 
now makes up only a small part of what is on offer. Access to 
digital media is more important. There is also a small reading 
room for undisturbed work. The library helps PSI researchers to 
search through scientific literature and supports them in pub-
lishing their research results. A wide range of training courses are 
also available, covering topics such as the professional handling 
of research data, copyright and open access.

The restaurant 

Preparing hot and cold dishes and beautifully pre-
senting them is part of Remy Bonetta’s daily work.  
As an apprentice, he is one of 40 employees at the PSI  
staff restaurant Oase and the adjoining cafeteria.  
At lunchtime, between 11:30 and 13:30, PSI employees 
and visitors can enjoy daily changing menus and a 
buffet. PSI’s catering facilities also include another 
cafeteria in the eastern part of the campus as well 
as the restaurant Culinaare, with a coffee bar, to the 
west of the Aare River in Park Innovaare.
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The museum

PSI also opens its doors to the public with its own  
museum, the PSI Visitor Center, where admission is 
free. Here Grégoire Saerens and his colleagues wel-
come visitors from Monday to Friday and on Sundays, 
from 13:00 to 17:00. The 13 interactive exhibits on dis-
play give visitors hands-on insight into the different 
kinds of research taking place at PSI. Visitors who 
register in advance can also book a free guided tour of 
the PSI grounds and get a glimpse inside one or more 
of the research facilities. A special visitor experience 
is available to school classes: having been registered 
by their teachers, around 200 classes each year can 
spend a day at the PSI iLab, where they can conduct 
their own experiments under expert guidance.

The gym 

Side stretches, shoulder bridges, abdominal work. 
Reto Fortunati is an engineer at the PSI Center for 
Accelerator Science and Engineering, but during 
his lunch break, he regularly teaches Pilates in the 
sports hall on the PSI campus. His classes are open 
to the 750 members of the PSI Sports Club, which 
also offers badminton, football, climbing, dance, yoga 
and much more. The running group takes advantage 
of the extensive forests around PSI. Others meet to 
swim in the Aare River – the hardiest of them even 
brave it in winter.
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Where analysis meets flavours
Some see brewing as an art, others as a science – Luc Van Loon combines  
both these virtues at his brewery. With the nose of a sommelier and  
the precision of a chemist, the former PSI researcher creates world-class beers.

Text: Benjamin A. Senn

The entrance to the brewery is inconspicuous, tucked 
away in a quiet residential street in Neuenhof – a  
tranquil Aargau village where stately half-timbered 
houses and babbling fountains make you forget the 
hum of the nearby motorway. Here, hidden in an old 
wine cellar, is the Chen Van Loon brewery. And this 
is also where the Sauvignon Ale is produced – the 
beer that, in 2024, was voted the third best beer in 
the world by the jury at the Finest Beer Selection, an 
internationally renowned competition.

Small but outstanding, you could say. “We’re a mi-
crobrewery,” explains Luc Van Loon, master brewer 
and former PSI chemist. Ten different beers are pro-
duced here – with a maximum capacity of 32,000 litres 
per year. “That’s how much Feldschlösschen produces 
in one hour,” he adds with a wink, referring to Switzer-
land’s largest and best-known brewery. “We’re defi-
nitely in a different league – our focus is on artisanal 
diversity and creative brewing styles. And that’s ex-
actly what convinced the jury.”

But how does a chemist end up brewing beer? 
Admittedly, the process itself can be expressed 
precisely in formulas – it’s pure chemistry. But Luc 
Van Loon came to beer not because of science, but 
through wine.

From chemist to winemaker to brewer

In 2005, Luc Van Loon leased a 0.3-acre vineyard and 
started producing wine in his spare time in the cellar 
of the winery Weingut zum Sternen in Würenlingen. 
At that time, the native Belgian had been working 
at PSI, just around the corner from his vineyard, for  
almost 20 years. Originally, he had applied for a position  
at the Swiss National Cooperative for the Disposal  
of Radioactive Waste (Nagra). But there were no  
vacancies at the time, so his documents were 
promptly forwarded to PSI. He sums up what fol-
lowed: a call from PSI, a one-day on-site interview, 
and a friendly “You can start right away.”

And so, on 2 November 1988, the Van Loons and 
their two sons emigrated from Merksplas in Belgium 
to Kleindöttingen in Switzerland. Luc Van Loon had 

previously earned his doctorate in radioecology from 
the Faculty of Agriculture at the University of Leuven. 
His dissertation examined the behaviour of the long-
lived radionuclide technetium-99 – a legacy of the 
nuclear weapons tests of the 1960s – in agricultural 
products. Thus, his studies had already given him 
a keen understanding of soils, agriculture and how 
people shape them.

While Van Loon tended the vines in his spare 
time, harvesting grapes in autumn, pressing them 
and fermenting their juice, the substances he studied 
as a geochemist and head of the Diffusion Processes  
Research Group at PSI were very different. “We 
wanted to understand how radioactive substances  
behave in different materials – for example, how  
radionuclides migrate through Opalinus Clay and 
what interactions take place there,” Van Loon explains.

Opalinus Clay is a fine-grained claystone that 
formed around 173 million years ago from mud  
deposits on the seabed. Today, it lies several hundred 
metres underground and is of particular interest for 
storing radioactive waste in deep geological repos-
itories, where it can serve as a natural barrier. “Our 
studies have contributed to a better understanding 
of the barrier properties of this rock,” says Van Loon.

The experiments were conducted in the Hot Lab 
at PSI, a unique facility for the analytical investigation 
of highly radioactive substances. Access is strictly 
controlled through security gates, and the lab is sur-
rounded by thick concrete walls. Lab coats are man-
datory, and fresh air is scarce. “The physical labour 
in the vineyard was a welcome relief,” says Van Loon 
with a smile.

This work sometimes left him sweaty – and thirsty. 
“You have to drink a lot of beer to make a good wine,” 
joked Australian Christopher Chen about the hard 
work in the vineyard. At the time, Chen was working 
as an oenologist at Weingut zum Sternen and discov-
ered a fellow beer enthusiast in the hobby winemaker 
Van Loon – who, as a Belgian, also hails from a true 
beer-loving nation. And so, in 2013, the two friends 
began brewing their first beer, purely on an experi-
mental basis, using an old cauldron in the wine cellar.
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Life paths
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•	 Mix malt with water and heat to 65°C – this produces sugar.

•	 Filter the resulting “wort” and heat to approximately 98°C (sterilise).

•	 Add hops – for flavour and bitterness.

•	 Place in a fermentation tank with yeast for about ten days – this produces 
alcohol and carbon dioxide.

•	 Chill the young beer to 10°C and bottle it.

•	 For additional natural carbonation: add some yeast and sugar and wait  
for bottle-fermentation to finish.

Beer for beginners – a basic recipe:
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Because they had no bottles prepared for bottling, 
they had to make do with some old champagne 
bottles from the cellar – and thus was born, quite 
by chance, the distinctive shape of the bottles that 
remains their beer brand’s signature today. Soon, 
they invested in a 200-litre system – but production 
increasingly clashed with the wine business. So, in 
2015, they moved to Neuenhof – once again setting 
up in an old wine cellar.

The science of brewing

Although beer is made from four simple ingredients –  
water, malt, yeast and hops – the variety of flavours 
they can produce is almost limitless. “There are more 
than 50 types of malt and around 200 types of hops –  
not to mention the countless strains of yeast,” says 
Van Loon. External parameters such as temperature, 
fermentation time and storage also shape the beer’s 
character. “For me, that makes beer much more ex-
citing than wine.”

Luc Van Loon fills a glass with golden, amber- 
hued liquid from the tap of one of the large, silvery 
fermentation vats and carries it to his standing lab 
bench. Armed with a pipette and an array of meas-
uring instruments, he begins his analysis. All that’s 
missing now are the lab coat and the gloves – and 
you could imagine yourself back in a PSI laboratory 
rather than a brewery.

The drop from the pipette lands in the refracto
meter. This instrument looks a bit like a telescope, but 
instead of looking into the distance, it is used to peer 
inside the liquid. Depending on the density of the beer, 
the incoming light is refracted at a different angle – 
this allows you to determine the sugar content. That 
in turn reveals how far fermentation has progressed 
in terms of how much sugar has already been con-
verted into alcohol. An infrared device for measuring 
the effective alcohol content and a pH electrode are 
also available. “All that’s missing is a device for deter-
mining bitterness and colour,” says Van Loon. “Then 
my lab would be complete.”

When Luc Van Loon talks about his analytical 
methods, you realise you’re not just encountering 
a passionate brewer at work here but also an ex-
perienced scientist – one who is also well-versed 

in quality control. At PSI, Van Loon was responsible 
for quality management in the Laboratory for Waste 
Management at the PSI Center for Nuclear Engineer-
ing and Sciences. “It’s no different in a brewery,” says 
the brewer. “Here, too, we maintain strict records of 
our procedures and check the quality of our products –  
after all, the beer should always taste the same – with 
consistent colour, alcohol content and character.”

From a lark to a family business

Luc Van Loon has been brewing beer for more than 
a decade – and since his retirement in 2024, he no 
longer just brews on weekends. His former brewing 
partner, Christopher Chen, has since left the busi-
ness and returned to his native Australia. Van Loon’s 
son, Jan, has joined the company – full-time. “I’m very 
proud that he’s taken the step into self-employment,” 
says Van Loon. The rest of the family is also on board: 
Jan’s partner takes care of graphics and marketing, 
and Luc Van Loon’s wife Anita handles the accounts. 

“We’re a true family business – and that’s great.”
At the moment, the Van Loons are working with 

a bachelor’s student from the Zurich University of 
Applied Sciences (ZHAW), exploring the potential of 
wine yeasts to release specific aromatic compounds 
in beer. “Our Sauvignon Ale, last year’s winning beer, 
contains a dash of grape juice from our own vineyard 
to enhance its fruity flavour,” Van Loon explains. “Our 
Vigneron – Cuvée du Patron, another award-winning 
beer, also tastes grapey but contains no fruit at all. 
The flavour comes entirely from the yeast. Its micro-
biological diversity holds enormous potential for new 
beer styles.”

Even in retirement, Luc Van Loon’s passion for 
experimentation and scientific work is undimin-
ished. And his beer creations remain successful: in 
this year’s Finest Beer Selection, two Chen Van Loon 
beers achieved an impressive 95 out of 100 points –  
further proof that art and science can harmonise per-
fectly in the glass.   

“We are a true family business –  
and that’s great.”
Luc Van Loon, Master Brewer 
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About us

From our base in Aargau we  
conduct research for Switzerland  
as part of a global collaboration.

and industry. Every year, around 3,000 guest re-
searchers from Switzerland and around the world use 
PSI’s five particle accelerator-based large research 
facilities which are unique worldwide in this com-
bination: the Swiss Light Source SLS, the SwissFEL  
X-ray free-electron laser, the Swiss Muon Source SμS, 
the Swiss Spallation Neutron Source SINQ and the 
Swiss Research Infrastructure for Particle Physics 
CHRISP.

Innovation engine

PSI is a major employer in the region. Around a quarter  
of its employees are postdoctoral researchers,  
doctoral students or apprentices. PSI thus produces 
highly qualified specialists for science and industry. 
It strengthens the innovative power of Switzerland 
as a business location. By founding spin-offs, PSI 
transfers its latest scientific findings directly into 
the economy.

With 2,300 employees and an annual budget of  
CHF 450 million, PSI is the largest research institute for 
natural and engineering sciences in Switzerland. As 
part of the ETH Domain, PSI is a key pillar of the Swiss 
research landscape and conducts cutting-edge  
research in the fields of future technologies, energy  
and climate, health innovation and fundamentals 
of nature. It thus serves Swiss society, industry and 
politics.

Unique combination of five large research facilities

PSI is the central location of Switzerland’s large  
research facilities. These are available to both science  

How will we live in the future? What technologies will  
we use? How will we secure our energy supply?  
How will we tackle the climate crisis? How do we  
advance the future of health?
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In the next issue:
Science for healthy ageing

Thanks to advances in science and medicine, our life expectancy 
is increasing – and with it our hope of staying healthy for a long 
time. So we pay more attention to our diet, motivate ourselves 
to exercise, and try to reduce stress. How can research support 
us in our quest for a high quality of life in old age? What new 
approaches are emerging for diagnosing and treating cancer, 
one of the most common age-related diseases? What does the 
future hold for personalised medicine? What do we know about 
the precise structure and function of the brain – and where is 
more fundamental research needed today to ensure the best 
possible diagnoses and treatments for neurodegenerative dis-
eases tomorrow?

The next issue of 5232 will take you on a journey through the 
latest research and offer insights into the future of healthy ageing.

395232 — #2 /2025

Outlook



5232 Villigen PSI

5232 – the address for research
The Paul Scherrer Institute PSI is the largest research institute for natural 
and engineering sciences in Switzerland. 5232 is the institute’s own  
postal code – and also the name of the PSI magazine. In it we share stories 
about the science done at PSI, report on the people who work here and 
show how research leads to progress.

Paul Scherrer Institute PSI
Forschungsstrasse 111
5232 Villigen PSI, Switzerland
www.psi.ch


