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Message from the President
UNIGE’s Physics Section is very dynamic not just in terms of its research and teaching
but also its engagement with the wider community.

The Section’s research priorities are geared towards four key areas: theoretical physics,
particle physics, quantum materials and quantum applications. The quality of the
research conducted in the Physics Section, which continues to flourish, is reflected in

the growing number of scientific publications and our very high position in most international university
rankings. Substantial federal and international tax credits are awarded to the teams in the Physics Section
on a regular basis, especially in new areas of research.

As a top-tier university, it goes without saying that UNIGE and the Physics Section are devoted to their
teaching mission. We are constantly fine-tuning and improving our methods and teaching so that we can
meet themost demanding and innovative standards of the day. Yet the Section is still very human in scale,
with a particularly favourable student-teacher ratio and a teaching team that is always available. The
Physics Student Association is also very active, harnessing an approach that encourages discussion and
debate.

It is our duty, is it not, to ensure that fundamental science reaches the widest possible audience? In today's
increasingly high-tech society, it is crucial that science is shared; this is especially the case in a country such
as Switzerland, where the voice of every citizen counts in the nation’s political decision-making and its
major policy orientations. With this in mind, the Physics Section created a laboratory-cum-theatre for
scientific exploration in 2007 – known as the PhysiScope – in collaboration with the MaNEP National
Research Centre. We also recently set up the Athéna programme, which lets pupils at secondary (post-
compulsory) level discover student life by taking university courses and getting a head start on their
studies.

This brochure is packed with information about the UNIGE Physics Section, including our research and
teaching, our outreach activities and our latest news.

I hope you enjoy leafing through this booklet as you find out all about UNIGE’s Physics Section!

Giuseppe Iacobucci, President of the Physics Section.
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Teaching

The Physics Section is deeply committed to its mission to teach and supervise its students, with its staff
working ceaselessly to develop their practices.

The physics course follows the model drawn up in the Bologna Agreement: a three-year bachelor's degree
offering 180 ECTS credits, followed by a two-year master's granting 120 ECTS credits and a doctoral thesis
lasting three to five years.

From the first year of the bachelor's onwards, a substantial part of the teaching programme is devoted to
experimentation, with the second year of themaster's in particular spent in a laboratory research group. In
addition, advanced mathematics and computer science play an important role, since both are vital for
physics students to progress in their university courses.

University registration takes place before April 30 of the current year (February 28 for students requiring a
visa). Although the University of Geneva is French-speaking, all courses are delivered in English from the
master's degree onwards.
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Excellent student-teaching staff ratio
The Physics Section has a unique student-teacher ratio with one teacher for every six students. The
teaching team is made up of professors, post-doctoral fellows and graduate teaching assistants. Thesis
students also supervise the other students mainly during exercise sessions and practical work.

Comprehensive range of courses
Physics at UNIGE offers a very broad range of courses that open the way to a number of different pathways
and specialisations not just in physics but also in astrophysics and other trans-disciplinary specialties.

Outstanding supervision and personal relations
The teaching team is at the leading edge of teaching and educational methods. There is a friendly, family-
like atmosphere in the UNIGE Physics Section. The closeness and availability of the teaching team helps
our physics students thrive and flourish.

Cutting-edge research
A university is not just about teaching – it is also about research, and UNIGE’s Physics Section is a world
leader in its research fields. In 2021, it occupied 18th position in the Shanghai Ranking of the world’s top
universities. This has a direct impact on the quality of the qualifications that are awarded.

Worldwide recognition
The University of Geneva is a signatory to the Bologna Agreement. This means that the degrees awarded
at UNIGE are compatible with the vast majority of European universities, which gives our student body a
very high degree of mobility in Europe. Thanks to the quality of the teaching and research in the Physics
Section, the degrees we award are recognised across the globe.

An international environment
With our strong links to numerous institutions and our involvement in the largest scientific collaborations
worldwide, the Physics Section is a forum for international discussion and debate. This facilitates the
mobility of our students as well as enhancing the recognition of the qualifications awarded here.

Versatility
Students covermany different fields while studying for a physics degree: not just physics – of course! – but
also maths and computer science. This variety means that students acquire an open mind and a
methodology that helps them adapt to a wide range of issues, with many students turning towards very
different professional careers.
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Mathematics: analysis, algebra
Computing: programming, algorithms, numerical methods
Basic physics:mecanics, electrodynamics, thermodynamics, quantum

and statistical physics
Introductory course: particles and nuclei, solids, astrophysics,

quantum optics
Elective courses and practical work

Careers
Computer science, finance, science journalism, etc.

Careers
Research, education, industry, management, finance, medical applications,
meteorology, climatology, energy, environmental applications, etc.

Master in physics
Orientations:
• Applied physics
• Quantummatter physics
• Elementary particle and nuclear physics
• Theoretical physics
• Cosmology and astrophysics of particles

Master in astrophysics
Provided by the Department of Astronomy

Personal work in a research group

Specialised education
Personal research work
Integration in a research group
Publication of results
Participation in teaching

Bachelor in physics - 3 years

Master in physics - 2 years

PhD in physics - 3 to 5 years
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Bachelor’s degree

The bachelor's degree in physics provides a solid basic training in conventional and quantum mechanics,
electrodynamics, thermodynamics and statistical mechanics. The bachelor’s also introduces students to
solid-state physics, astronomy, astrophysics, applied physics and particle physics. In addition, the course
includes the acquisition and development of the mathematical and IT tools employed in physics and the
natural sciences in general. Obtaining a bachelor's degree gives students access to master's degrees in
physics, astrophysics and joint science degrees.

conseiller-etudes-bachelor-physique@unige.ch

Master's degree

The master's degree in physics provides an in-depth training, including a specialisation in various areas of
physics: applied physics, quantummatter physics, nuclear and corpuscular physics, theoretical physics and
cosmology and particle astrophysics. The training programme and internships provide the opportunity to
collaborate with prestigious institutions such as CERN and the Paul Scherrer Institute (PSI). This training
provides a solid base not just in modern physics but also deep expertise specific to a specialised field. The
master's in physics is an ideal entry point for professional and academic careers – such as research,
teaching or industry – where the skills of physicists are highly sought. It also equips students with a
modelling capacity that is much valued in economics and finance.

conseiller-etudes-master-physique@unige.ch

Doctorate

A thesis is much more than an individual piece of work: it is an adventure that prepares students for
research and teaching. In addition to their research work, which is always carried out under the auspices
of a professor, students take courses, attend conferences, teach and give seminars. The thesis is usually
undertaken in a student’s specialist field, chosen in the third year of his or her bachelor's degree or during
the master's, and lasts for between three and five years.

You’re following in their footsteps…

« During my Master's degree in physics at the University of Geneva, I had the opportunity to
analyse data from a CERN experiment. I was very well accompanied and supervised while
being perfectly integrated in the team. I was able to discuss my ideas very easily with the
other members of the group and I even had the chance to assist in setting up part of the
experiment. Rebecka, PhD student

"I’ve got incredible memories of my time spent studying, which really helped me develop as
a person and professionally. I urge everyone to undertake lengthy, in-depth studies in such
demanding fields." Adrien, senior scientist

"Hardly anyone ever said ‘no’ to me while I was a student here. There's this flexibility to the
work, and they let me try things out and make my own mistakes, which is a really formative
experience. I was given the supervision I needed so that I could try things out and eventually
make a success of it." Olivier, physicist
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Research

The University of Geneva has a fine tradition of excellence, as reflected in its growing number of scientific
papers and the very high position the Physics Section holds in most international classifications. It is the
leading Swiss institution in the Shanghai 2021 Ranking in 18th place. In addition, the 2019 Nobel Prize in
Physics was awarded to researchers Michel Mayor and Didier Queloz in the Department of Astronomy –
incontrovertible proof of the avant-garde and visionary quality of the research carried out at UNIGE.

The ever-increasing allocation of credits by the Swiss National Science Foundation and the EuropeanUnion
are further evidence of the great dynamism of the research carried out at UNIGE.

Members of the Physics Section have extremely wide-ranging profiles: physics, IT, electronics, mechanics,
administration or even student profiles. This broad range of skills, interests and research activities is a
major asset for the work conducted in this highly-collaborative, international environment.

A number of projects are also carried out at the intersection with other scientific disciplines, such as
biology, chemistry, climatology and mathematics. The Physics Section has been particularly active in
setting up four intrafaculty research centres in the following fields: the science of gravitational-waves,
quantum sciences and technologies, physics of biology organisms and life in the universe.
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"I am among those who think that science has great beauty. A scientist in his
laboratory is not a mere technician: he is also a child confronting natural phenomena
that impress him as though they were fairy tales."

Marie Curie, physicist and scientist (1867-1934
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You’re following in their footsteps…

Physics is a tricky business; you need passion and critical mind. In fact, I only believe what I
see, and we don't often see things. So, you must have that feeling and sensitivity that allows
you to scratch beneath the surface and look for those little invisible things. I also loved being
in a small research group, it was a great team, and everyone was there to help each other.
Stéphanie, senior scientist

"Research calls for observation, curiosity and enthusiasm, and these are definitely qualities
shared by all the physicists, but the scientists have very different profiles: analytical, intuitive
and so forth. In research, there is room for all kinds of people." Hugo, entrepreneur
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Nuclear and corpuscular physics

The Department of Nuclear and Corpuscular Physics (DPNC) conducts experimental research at the
cutting edge of high-energy physics, astrophysics and various fields of applied physics, such as medical
imaging.

The DPNC’s aim is to understand the fundamental laws of physics
that govern interactions between sub-atomic particles, alongside
the physical mechanisms involved in the most violent phenomena
in the universe and cosmos. Many mysteries remain to be solved
today, such as the standard model of particle physics, which is still
incomplete; the nature of dark matter; the difference between
matter and antimatter; astrophysical magnetic fields; and how
particle acceleration is achieved in the universe. The department
tackles these mysteries by employing a multi-disciplinary approach
that ranges from the study of particle collisions in accelerators to
multi-messenger astrophysics research using experiments on earth
and in space.

The diverse array of experiments that the DPNC takes part in requires a synergy between many different
fields in a research environment that is extremely dynamic, creative and international. The department is
a member of the most advanced international collaborations in the field of collider, neutrino and
astroparticle physics, with ground experiments and space missions. The DPNC is at the leading edge of
technology: it is devising new pixel detectors for high-energy physics; Cherenkov gamma cameras based
on silicon photo-detectors; onboard-satellite particle detectors; and large Cherenkov neutrino detectors.

The technical and technological advances developed by
the department have potential applications in medical
imaging and treatment, such as PET scanners, proton
therapy and radio-guided surgery. Last but not least, over
the past few years the DPNC has also developed
expertise in applying machine-learning techniques to
several areas of particle physics, from astrophysics to
collider physics.

In short, the DPNC embraces every aspect of modern
research into high-energy physics and astrophysics
(technical developments, data analysis, potential
applications and machine learning) in a dynamic,
rapidly-changing atmosphere.
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The POLAR experiment installed on the Chinese
space laboratory TiangGong-2.

View of part of the ATLAS detector at CERN.
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Focus on…

A crack in the mirror of nature

Matter and antimatter are very alike: an
antimatter particle is identical in every way to a
matter particle except for its electric charge (and a
handful of other differences in quantum
numbers). The problem is that matter and
antimatter cannot coexist. If we go back to the
origins of the universe, they were both produced
at the same time in equal quantities. But today,
antimatter seems to have almost completely
disappeared…

It follows that this symmetry betweenmatter and
antimatter has obviously been broken, in what
physicists call the “violation of charge-parity (CP)
symmetry”. This is a necessary condition for
explaining the current dominance of matter over
antimatter, implying that particles – in spite of
appearances – must behave in a slightly different
manner from their antiparticles.

In 1964, physicists discovered just such a
difference between quarks and antiquarks. This
difference is very small, however – too small to
explain the imbalance observed in the abundance
of matter compared to antimatter. The T2K (Tokai
to Kamioka) collaboration turned their attention
to neutrinos, the most ghost-like particles we
know about. The Super-Kamiokande detector,
built beneath a mountain in Japan, has been
specifically designed to detect these neutrinos at
the rate of a handful of particles a year. A particle
accelerator located in Tokai, 300 kmaway, provides
the detector with a beam of neutrinos or
antineutrinos as and when needed.

There are three types – or flavours – of neutrino:
electrons, muons and taus. One of the surprising
characteristics of these particles is that they
oscillate. In other words, they sometimes
spontaneously change flavour, switching (for

example) from an electron neutrino to a muon
neutrino. The experiment demonstrated that
neutrinos do not oscillate at the same rate as
antineutrinos. It took 10 years for the T2K
experiment to collect enough data to obtain a
statistically-significant result. The experiment
showed a maximum CP symmetry breaking in
favour of neutrinos. Although the results
demonstrate a strong preference for matter, they
are not yet enough to formally declare that the CP
symmetry has been violated. To achieve this goal,
the sensitivity of the experiment needs to be
improved further, the intensity of the neutrino
beam increased and more data accumulated.
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Čerenkov light cones measured in the Super-Kamiokande detector.
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Quantum Matter Physics

The Department of Quantum Matter Physics (DQMP) aims to understand the properties of matter,
discover new electronic features, and establish the fundamental physics behind them.

The DQMP conducts experimental and theoretical
research on atomic-scale synthetic quantum
materials, such as oxide thin films and superlattices
or van der Waals heterostructures. Our groups
develop, design and manufacture these materials
using the latest techniques and study their
properties by means of highly-advanced methods
such as scanning tunnelling microscopy, electrical
measurements on the mesoscopic scale and in high
magnetic fields, nano-optics, photoemission
spectroscopy or ultra-fast optics. This work on
artificial solids is underpinned by a major research
programme on single crystals with new electronic
properties.

The DQMP’s research also embraces theoretical
work on cold atoms and quantum materials
with strong electronic correlations. In addition,
scientists at the DQMP work on technical
superconductors – particularly for high-field
magnets – and study solid-state electrolytes for
batteries and even cell fronts in biological
systems.

The diverse nature of these research areas and
techniques stimulates a wide range of
collaborations inside the department and on the

international stage. In addition, the DQMP’s researcherswork closelywith industry to facilitate the transfer
of new technology to the market. For example, the development of a new marking technique for the
watchmaking, medical and aerospace industries has drawn on STM equipment and expertise. Work on
superconducting wires has resulted in record values for magnetic fields, advancing fields such asmagnetic
resonance spectroscopy and particle accelerators.

Research at the DQMP is at the forefront of current knowledge and at the center of the second quantum
revolution. Studying at DQMP thus offers unique and promising career opportunities.
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Focus on…

Creating custom light using 2D
materials

Semiconductor materials capable of emitting
light are used in sectors as diverse as
telecommunications, light-emitting devices
(LEDs) and medical diagnostics. Light emission
occurs when an electron jumps inside the
semiconductor from a higher energy level to a
lower level. It is the difference in energy that
determines the colour of the light emitted. For
light to be produced, the velocity of the electron
before and after the jump must be exactly the
same, a condition that depends on the
semiconductor material under consideration.
Only certain semiconductors can be used for
light emission: for example, silicon – used in
the manufacture of our computers – cannot be
employed for making LEDs.

The aim of the research was to combine
different two-dimensional materials to emit
light while being free of all constraints. The
physicists’ hypothesis is as follows: if they can
find a class ofmaterial where the velocity of the
electrons before and after the change in energy
level is zero, then it would be an ideal scenario
that would always meet the conditions needed
for light emission – regardless of the details of
the crystal lattices and their relative
orientation.

A large number of known two-dimensional
semiconductors have zero electron velocity in
the relevant energy levels. Thanks to this
diversity of compounds, many different
materials can be combined, and each
combination is a new artificial semiconductor
that emits light in a specific colour.

As there are no more preconditions for light
emission, the great advantage of these 2D
materials is that they offer new strategies for
manipulating this light.
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Detail of the instrument allowing the deposition of monoatomic layers..
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Theoretical Physics

The Department of Theoretical Physics (DPT) works very closely with all the other departments in the
Physics Section aswell as onmany first-class international collaborations. TheDPT’s activities focus largely
on five key areas of research.

Cosmology investigates inflation or alternatives to dark matter, primordial black holes, dark energy and
modified gravity. Although some of these topics are purely theoretical, the cosmology group works closely
with experimental research, such as observations of the cosmic microwave background, the cosmic large-
scale structure or the gravitational-wave background, with (for example) the Planck satellite in the past or
the Euclid satellite that will be launched in late 2022.

Formal and mathematical research into quantum field theory
(QFT) and gravity tackles fundamental problems. In particular the
teams look at how to discover the deeply quantum and
mechanical information hidden in non-perturbative QFT
structures or how to combine QFT with general relativity. This
work is supplemented by research into the phenomenology of
high-energy physics.

In the field of condensed matter, the department investigates the fundamental properties of collective
states of matter in synthetic materials and systems, such as ultracold atoms. There is particular focus on
the topological phases of matter capable of accommodating anyon excitations and the analysis of their
transport properties. The DPT leads the way in studying the non-equilibrium properties of quantum
matter, and has developed new approaches based on models of quantum simulations and calculations.

Today, gravitational waves – discovered by the Virgo and LIGO collaborations – are opening a new window
onto the universe. The DPT is heavily involved in studying how to use gravitational waves as cosmology
probes in relation to the data from these gravitational-wave detectors. The next generation of detectors,
such as the Einstein Telescope in Europe, will observe millions of events a year with unprecedented
precision.

The DPT is also positioned at the interface of the biology and physics of active matter. Over the last few
years, scientific collaborations with several UNIGE departments – including the GAP – have been
developed in this field.

The research team, student body and all departmental members cooperate very closely with their
colleagues in the Physics Section and with theoretical scientists and experimenters working on the major
international experiments, leading to an enormously constructive scientific rivalry.
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Focus on…

Primordial black holes could explain
dark matter

The North American Nanohertz Observatory for
GravitationalWaves (NANOGrav) is a gravitational-
wave detector that monitors areas close to the
earth using a large array of pulsars (i.e. clock-like
stars). In late 2020, the NANOGrav partnership
collected evidence of fluctuations in the temporal
data of 45 pulsars, which could be consistent with
a stochastic gravitational-wave background
(SGWB) signal at nanohertz frequencies.

The team of physicists suggested that this type of
SGWB signal could be generated by the formation
of primordial black holes based on disturbances
produced by the expansion of the universe.

The original idea is that primordial black holes
whose mass is relatively close to the typical mass
of asteroids could make up all the dark matter in
the universe, and that the formation processmight
have left behind a stochastic gravitational-wave
background that would explain the NANOGrav
data.

If primordial black holes constitute all the dark
matter in the universe, there would be no need to
seek out speculative explanations to describe or
explain the existence of dark matter, as it would in
fact be made up of ordinary matter, which
physicists already know. It follows that the study
provides an economic explanation for the signal
detected by the NANOGrav collaboration, thereby
proposing an elegant link with the search for dark
matter. This could be further investigated with the
help of future gravitational-wave experiments
such as the LISA space interferometer: this will
probe the gravitational-wave background signal
produced by primordial black holes in other
frequency ranges (e.g. in the millihertz range).
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The Green Bank Telescope inWest Virginia - USA.

The VLA telescope network in NewMexico - USA.
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Applied Physics

Physics aims to do more than simply reveal the secrets of the universe. The discipline gives far more to
society by contributing to the economy and the environment via the applications that result from its
discoveries. The core mission of the Department of Applied Physics (GAP) is to develop practical
applications based on UNIGE’s research.

The GAP’s interests and areas of research are designed to be wide-
ranging in order to boost opportunities for technology transfer.

In the field of biophotonics, GAP researchers are developing new
processes to monitor – and sometimes even control – biological and
atmospheric systems. Potential applications include identifying
bacteria in the ambient air, measuring pollutants, detecting early
cancers and monitoring lightning.

The group working on quantum communication via fibre optics
focuses on quantum cryptography, based on the properties of
quantum physics that make information transfer tamper-proof, and
developing tools for quantum optics as simple photon sources and
detectors. This group works closely with scientists specialising in the
theory of quantum information, who explore the fundamental
concepts of quantum physics (such as non-locality) and quantum
thermodynamics. These teams are devising applications for

information processing and metrology among other things.

The experts in nonlinear physics and the
climate investigate physical systems, such as
the propagation of high-power lasers, rogue
ocean waves, ecosystems, and climate change
modelling, as well as their analogies.

The electronic properties of newmaterials with
the thickness of one (or a handful of) atomic
layers also lie at the heart of the activities of
the GAP, which explores the possibility of using
these materials to produce opto-electronic
devices with new functionalities.

The GAP’s research teams and student body tackle research and development issues that link the
fundamental aspects and potential rapid production of their work. It is a very active, prolific and
education-focused department for students who are keen to make a career in industry or academia.
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The laser developed for the Laser Lightning
Rod project illuminating the Säntis sky
during the 2021 summer.
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Focus on…

The shape of light changes our vision

The cellular mechanism of vision has been
successfully analysed thanks to the collaborative
work between several disciplines. In the eye, the
first stage of vision is based on a small molecule –
the retinal – which, when it comes into contact
with light, changes shape. When the retinal alters
its geometric form, it triggers a complex
mechanism that will result in a nerve impulse
generated in the optic nerve. This molecule was
subjected in vitro to laser pulses to test its reaction
speed. Amazingly, the molecule reacted in around
50 femtoseconds (0.00000000000005 seconds)!
The question then was to ascertain whether the
same speed could also be reached in a living
organism.

Working in close collaboration with biologists, it
was possible to place a contact lens in mice and
perform an electroretinogram. This totally non-
invasive method can be used to measure the
intensity of the signal sent to the optic nerve. The
experiment showed that the retinal changed
shape at the same extreme speed as when
isolated.

Until now it was thought that only the number of
photons captured by the eye played a role in vision.
However, by always sending the same energy – i.e.
the same number of photons – and changing the
temporal shape of the light pulse, the experiment
showed that the eye does not react in the same
way depending on the shape of the light, even if
the light energy is identical. In addition, the eye
reacts differently depending on the order that the
colours are presented in, as in a temporal rainbow,

even though they follow each other extremely
quickly. In short, the retinal believes that there is
more or less light depending on the shape of the
light, while the energy is similar, and therefore
sends a stronger or weaker current to the brain
depending on its response.

This discovery opens up a new field of research
into vision. Now that we know that the shape of
light plays a role in perception, we can use this
new knowledge to make the eye work differently.
Areas of investigation into new possibilities for
diagnosing or possibly treating eye weaknesses
can now be developed.

Dr Geoffrey Gaulier received the Section's best thesis award for this
work on vision.
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Appointments
Following in its long tradition of excellence, the Physics Section is forever on the lookout for the best
scientific talent. It welcomes or promotes new professors on a regular basis to expand its teaching and
research team so that it can give students the best supervision possible, both in teaching and
research.

Professor Nicolas Brunner, a full professor in the GAP, is an expert in quantum information
theory. He also dedicates his research to the foundations of quantum physics, as well as
quantum thermodynamics. Although Professor Brunner’s work is mainly theoretical in
nature, it also touches on applications and experiments, especially in the field of quantum
communications.

Professor Chiara Caprini, an associate professor in the DPT, is a world-renowned expert in
gravitational-wave physics. Her research activities range from the physics of the
gravitational-wave background of cosmological origin to the gravitational waves of
compact binary systems. She plays a part in developing this area of research, which is
crucial with the arrival of the next generation of gravitational-wave detectors, such as the
Einstein telescope and the LISA interferometer.

Professor Andrea Caviglia, a full professor in the DQMP, is a specialist in the growth and
physics of oxide heterostructures, studying their electronic properties and ultrafast
dynamics. He recently showed how nanofabrication combined with femtosecond laser
pulses can be used to reveal and control the properties of quantummaterials.

Professor Domenico della Volpe, an associate professor in the DPNC, is an experimental
astrophysicist with recognised experience in the R&D of detectors, and data triggering and
acquisition. He also has vast experience as a project manager on major international
collaborations. Professor della Volpe is the lead system engineer for the CTA Large Scale
Telescope project, whose prototype is operational at CTA's northern site in La Palma in the
Canary Islands. He is also chair of the publication committee for the LHAASO experiment
in China and leader of a medical imaging project funded by the European Union.

Professor Géraldine Haack, an assistant professor in the GAP, is a theoretical physicist and
expert in quantum thermodynamics and quantum transport in nanoscale devices. Her
research aims to understand how coherent effects and quantum correlations can be used
in non-equilibrium quantum systems for energy harvesting, heat management and
quantum information processing.
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Professor Steven Schramm, an assistant professor in the DPNC, is setting up a research
group that will combine his expertise in hadronic physics and machine learning. The aim
is to look for new physical data hidden in sets of low-energy collisions at CERN’s LHC ATLAS
detector. Specific analysis, which will include traditional approaches and more modern
developments in the field of data science, could lead to the discovery of new particles.

Professor Fabian von Rohr, an associate professor in the DQMP, specialises in the synthesis
and discovery of very high quality materials with remarkable electronic properties. His
research is interdisciplinary, at the intersection of quantummatter physics and solid-state
chemistry, which gives an innovative perspective. Professor von Rohr investigates complex
electronic and magnetic properties and their chemical control, the synthesis and
characterisation of newmaterials and the study of their physical properties.

Professor XinWu, a full professor in the DPNC, has initiated several space experiments. He
is a member and coordinator of a number of international projects, holding leadership
positions in the international collaborations of the DAMPE, HERD, POLAR-2, PAN and eXTP
space projects. Professor Wu is also Swiss delegate for the Astroparticle Physics European
Consortium (APPEC) and amember of the Swiss Committee on Space Research (CSR) of the
Swiss Academy of Sciences (SCNAT).

Although the teaching and research team is regularly renewed, some of our professors have
recently retired. The Physics Sectionwould like to thank andwarmly congratulate Professors
Dirk van der Marel and Radovan Černý for their exemplary careers.

Professor Černý obtained his PhD in condensed matter physics in 1987 at
Charles University in Prague. After a year spent on a DAAD scholarship in the
Institute of Mineralogy and Crystallography at the University of Göttingen, he
came to UNIGE in 1991 as a post-doctoral fellow at the Crystallography
Laboratory, where he progressed to associate professor. Professor Černý’s

preferred fields are diffraction methods applied to polycrystalline samples. In addition to
studying intermetallic compounds (Cerny phases) and discovering new minerals
(Radovanite), the professor’s research in materials science focused on hydrogen storage and,
more recently, on solid electrolytes for sodium-ion batteries.

Professor Dirk van der Marel obtained his doctorate at the University of
Groningen in 1985. After holding positions as a research fellow at Philips in
Eindhoven and the University of Delft, in 1992 he accepted a post as full
professor at the University of Groningen before moving to the University of
Geneva in the same role in 2003. Professor van der Marel was director of the

Department of Condensed Matter Physics in Groningen and chair of the Physics Section in
Geneva. He was also a member of the research council of the Swiss National Science
Foundation. Throughout his career, Professor van der Marel has focused on the collective
behaviour of electrons, superconductivity, magnetism, metal-insulator transitions, the
quantification of conductivity and optical phenomena associated with superconductivity
and magnetism.
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Services to the
wider community
The Physics Section plays an active role in making science accessible to everyone, creating opportunities
to strengthen links with the general public. It promotes science through a range of innovative actions in
order to educate and inform people, especially young people, about the fascinating aspects of its cutting-
edge research and science.

Physiscope
The PhysiScope, whichwas createdwith theMaNEPNational Research Centre, aims to give a fun and
interactive introduction to science using discovery workshops. It is constantly adjusting its
curriculum to meet the latest developments and advances in its field. External institutions regularly
call on the PhysiScope’s expertise in scientific mediation, which is recognised at European level, to
help them develop their public-facing activities.

Athéna
The Physics and Mathematics Sections have also devised the Athéna early study programme as a
way of encouraging young people to embark on scientific careers. Athéna is intended for college and
sixth-form students in their penultimate or last year at school who are keen to find out more about
studying at university, and possibly even to get a head start in their studies.

Scientify
As scientific mediation and communication develop at an increasing pace, the Physics Section has
created Scientify: the first scientific media laboratory of its type at UNIGE, Scientify is dedicated to
promoting its research activities. Its aim is to produce and create new scientific, “edutaining” and
educational content that is access-free and rights-free. This content is intended for the media, social
networks, general public and scientific community.

Laboratory of Advanced Technology (LTA)
The LTA was set up by the DQMP in collaboration with Geneva HES-SO. Today it is a key platform for
the Faculty of Science and innovation in Geneva. The LTA gives companies and academic partners
easy access to UNIGE’s and HES-SO’s leading-edge equipment and expertise, including the Physics
Section’s.

You’re following in their footsteps…

"I could welcome students to the PhysiScope every week to show them physics experiments.
We had a lot of fun experiences that were really impressive and amazing, even for me.
I learned a lot and I really enjoyed sharing this enthusiasm for physics with the children."
Thibaut, autonomous mobility engineer
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Student Life
The Physics Student Association (AEP)

The AEP brings together physics students at the University of Geneva, mainly at bachelor's and
master's level. Its aim is not just to promote discussion, debate and mutual assistance by connecting
physics students of all levels, but also to provide support if a student encounters a problemwith his or
her course, exams or university administrative procedures.

The AEP has set up weekly rehearsals for its members, with the second and third year student body
volunteering to help the first years with their series of exercises. As well as developing a mentoring
system for first year students, the AEP also runs a study room reserved for physics students and
WhatsApp groups for each year so that information can be disseminated rapidly.

The AEP enjoys excellent relations with the Physics Section and its teaching staff, which facilitates
exchanges or better mediation in the event of a conflict.

Last but not least, the AEP works closely with the Association des Étudiants en Sciences (AESc), which
is responsible for student life across the science campus and which, over time, has developed good
relations with student associations across all sections in the Faculty of Science.

The AEP also boasts a very rich community life outside the classroom, organising a number of events
throughout the year (barbecues, parties, and the like)! In short, the association exists because,
although studying physics may be stressful, life beyond your studies does not have to be!

A healthy mind in a healthy body

The university boasts an exceptional environment in which it pays special attention to the well-being
of its students and staff. It offers a wide range of services to help its members work and study in the
best possible conditions.

Everyone can discover at least one supervised physical activity among the very many put on by the
university's sports department.

The mental health service is available for members of the university community who want to express
themselves freely and access psychological support in complete confidence and with total
confidentiality.

In addition, the welfare centre provides support and assistance for resolving any financial problems
thanks to its welfare service that give students the tools they need to complete each course in the best
living conditions.
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Physics Section

Research

Department of quantum matter physics Department of nuclear and corpuscular
physics

Teaching Administration

Master PhDBachelor
151 students 58 students 114 students

• Secretary

Bachelor’s advisor
Martin Kunz

Master’s advisor
Patrycja Paruch

ANGLE-RESOLVED PHOTOEMISSION
Pr Felix Baumberger

DESIGNER QUANTUMMATERIALS
Pr Andrea Caviglia

LABORATORY OF CRYSTALOGRAPHY
Pr Radovan Cerny

STRONGLY CORRELATED QUANTUMMATERIALS
Pr Antoine Georges

THEORY OF QUANTUMMATTER
Pr Thierry Giamarchi

ELECTRIC POWER NETWORKS
Pr Philippe Jacquod

NANO-OPTICS
Dr Alexey Kuzmenko

QUANTUM ELECTRONICS
Pr Alberto Morpurgo

FERROELECTRICS ANDMULTIFERROICS
Pr Patrycja Paruch

SCANNING PROBE MICROSCOPY AND SPECTROSCOPY
Pr Christoph Renner

RESEARCHWITH NEUTRONS ANDMUONS
Pr Christian Rüegg

APPLIED SUPERCONDUCTIVITY
Pr Carmine Senatore

OXIDE INTERFACE PHYSICS
Pr Jean-Marc Triscone

QUANTUMMATERIALS DISCOVERY
Pr Fabian von Rohr

HIGH-ENERGY MULTI-MESSENGER PHYSICS
Pr Domenico Della Volpe

COLLIDER PHYSICS
MACHINE LEARNING
PIXEL DETECTORS
Pr Tobias Golling

COLLIDER PHYSICS
PIXEL DETECTORS
MEDICAL APPLICATIONS
Pr Giuseppe Iacobucci

HIGH-ENERGY MULTI-MESSENGER PHYSICS
Pr Teresa Montaruli

COLLIDER PHYSICS
Pr Lorenzo Paolozzi

NEUTRINO PHYSICS
Pr Federico Sanchez Nieto

COLLIDER PHYSICS
Pr Steven Schramm

COLLIDER PHYSICS
Pr Anna Sfyrla

SPACE ASTROPARTICLE PHYSICS
Pr Andrii Tykhonov

SPACE ASTROPARTICLE PHYSICS
Pr XinWu

26 PhD students

31 PhD students
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Physics Section

Research

Department of theoretical physics Department of applied physics

OutreachServices

Athéna Communication
6000 visitors

• Reception
• Workshops

• Auditoriums
• Training labs

80 students~

Physiscope

QUANTUM MATERIALS
Pr Dmitry Abanin

COSMOLOGY
Pr Camille Bonvin

COSMOLOGY
Pr Julien Carron

COSMOLOGY
Pr Ruth Durrer

BIOLOGICAL PHYSICS
Pr Karsten Kruse

COSMOLOGY
Pr Martin Kunz

COSMOLOGY
Pr Lucas Lombriser

GRAVITATIONAL WAVES
Pr Michele Maggiore

MATHEMATICAL PHYSICS
Pr Marcos Mariño

COSMOLOGY
ASTROPARTICLES
Pr Antonio Riotto

PARTICLE PHYSICS
Pr Francesco Riva

STRING THEORY
HOLOGRAPHY
Pr Julian Sonner

MESOSCOPIC SYSTEMS
Pr Eugene Sukhorukov

MATHEMATICAL PHYSICS
Pr Vincent Vargas

QUANTUM INFORMATION THEORY
Pr Nicolas Brunner

QUANTUM THERMODYNAMICS
Pr Géraldine Haack

NONLINEARITY AND CLIMATE
Pr Jérôme Kasparian

QUANTUM ELECTRONICS
Pr Alberto Morpurgo

BIOPHOTONICS
Pr Jean-PierreWolf

QUANTUM TECHNOLOGY
Pr Hugo Zbinden

26 PhD students

26 PhD students
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Practical Information
UNIGE: a European, global university
Geneva is the easternmost city in Switzerland, situated in a canton on a human scale that is close to the
Alps and surrounded by France. It is the country’s diplomatic capital, home to most international
organisations (UN, WTO, WHO, CERN, etc.) and ideally located in the heart of Europe. Geneva is a very
cosmopolitan city, welcoming large numbers of people from all walks of life and every geographical and
cultural background. It is the ideal place to develop your personal and professional network!

Europe within easy reach
Ideally situated in the centre of international Geneva, the Physics Section and UNIGE are close to the
Cornavin and Eaux-Vives train stations, giving easy access to France next door and most major cities and
foreign capitals in a matter of hours. Although Geneva is not a large city, it boasts an international airport
with good connections, which facilitates the development and growth of our international activities.

Surrounded by lakes and mountains
Switzerland lies in fourth place in the list of the "happiest" countries in the world, and Geneva is a city
where it feels good to live. Ideally located at the crossroads of LakeGeneva, the Jura and the Alps, it provides
access to endless cultural, sporting and outdoor activities. Geneva is a very dynamic city on a human scale
with many different attractions, cultural centres and places of entertainment where everyone will find
what they are looking for, whatever their interests!

A university at the heart of the city
The University of Geneva is situated in the centre of the city on a series of different sites. The Physics
Section – part of the Faculty of Science – can be found on the banks of the river Arve in the Quartier des
Bains, a few steps from the Plaine de Plainpalais (the esplanade made famous by Mary Shelley’s
Frankenstein), the Promenade des Bastions and the old town of Geneva.

Science rubs shoulders with Geneva’s culture
The Quartier des Bains is one of Geneva’s most dynamic neighbourhoods, with many art galleries,
museums, theatres and concert halls. It is a very lively district, both during the day and in the evening, and
the nightlife means it is popular with students as the surrounding area boasts numerous restaurants and
bars.

Address and telephone
24, quai Ernest-Ansermet
CH-1211 Genève 4

Administration: + 41 22 379 6383
secretariat-physics@unige.ch

UNIGE web site: https://www.unige.ch/en
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Physics Section in figures

Evolution of the number of students

2016

243

2017

268

2018

289

2019

296

2020

313

2021

323

Women Men

Origin of students 2021
per level
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Professor for students1 6

Student teacher ratio

Funding of the Section
Excluding ERC (in million CHF)
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