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FOCUS ON Physics

Tadeusz Lesiak

Henryk Niewodniczanski Institute of Nuclear Physics,
Polish Academy of Sciences in Krakow

he European Organization for Nuclear Re-

search (CERN) has unveiled plans to con-
struct a new particle accelerator, surpassing the ca-
pabilities of the Large Hadron Collider (LHC). This
remarkable research instrument will be available for
use also by Polish scientists.

Trying to sum up what CERN (French: Organi-
sation Européenne pour la Recherche Nucléaire) is in
a single sentence is quite challenging. Merely stepping
into this laboratory, situated near Geneva at the bor-
der of Switzerland and France, immediately gives one
the sense that this is no ordinary facility. The site is
encircled by futuristic structures resembling spheres
and accelerator tubes, with the flags of all 23 member
countries proudly displayed. Founded in 1954 with
the vision of establishing a laboratory in war-ravaged,
divided Europe to conduct premier scientific research
in nuclear and elementary particle physics, and to
also act as a collaborative platform for countries and
researchers from across the continent, CERN’s nearly
seven decades of operation exemplify such harmoni-
ous collaboration. The ultimate testament to CERN’s
scientific achievement is its undisputed status as the
most prominent and esteemed laboratory in modern
physics worldwide. It was here, twelve years ago, that
the Higgs boson was discovered - a pivotal, previously
undetected part of the standard model of the physical
world.

Cooperation

Poland formally joined CERN in 1991 - becoming the
first country from our part of Europe, previously iso-
lated behind the Iron Curtain, to do so. Our collabora-
tion with the center began in 1959 when several young
Polish physicists undertook internships there, facili-
tated by the individual contacts and scientific prestige
of distinguished Polish Professors Marian Danysz and
Marian Miesowicz. Thanks to their initiatives, Poles
have been part of this organization for many years,
and Polish is frequently heard in the cafeteria and
along the corridors. A testament to our presence is
that nearly 600 Polish users are part of CERN, with
167 currently employed at the laboratory and a further
430 or so users regularly visiting CERN to conduct
research and engineering work.

Like other member states, Poland contributes
annually to the organization’s budget, at a rate of 3%
of national income, which in our case totals just over

38 million Swiss francs - a considerable sum. One
might question whether spending such an amount
annually on research outside our country is worth-
while and whether the investment truly pays off. The
answer to both these questions is a resounding “yes,”
on multiple levels.

In simple terms, this participation ensures our
involvement in the most prestigious scientific
research. Additionally, there are significant benefits in
terms of human resources: collaborating with CERN
equips our country with a cadre of elite, highly edu-
cated specialists who gain invaluable experience by
working in large, distinguished research teams that
are shaping the technologies of tomorrow. There is
also an economic aspect. Specialized analyses indi-
cate that for CERN member countries, every nominal
zloty invested in the center actually returns at least
three zlotys in profits, notably in the development of
certain modern economic sectors. Furthermore, par-
ticipation in CERN offers Polish companies a unique
opportunity to bid on various contracts needed by the
laboratory. Just last year, KrioSystem from Wroclaw
secured a contract nearly equivalent to Poland’s entire
annual contribution.

Currently, Polish scientists are involved in virtu-
ally every research area at CERN, with a particular
focus on projects related to the Large Hadron Col-
lider. We have actively participated as large scientific
teams in major projects such as ATLAS (A Toroidal
LHC Apparatus - one of seven particle detectors at the
LHC at CERN) and CMS (Compact Muon Solenoid
- a detector at the Large Hadron Collider primarily
used to observe muons) and contributed to the dis-
covery of the Higgs boson. In certain CERN exper-
iments, such as the NA61/SHINE collaboration (an
experiment studying proton-proton, hadron-nucleus,
and nucleus-nucleus collisions at relativistic energies),
which explores strong interactions, we play a leading
role. The participation of Polish engineers and com-
puter scientists at CERN is also notably prominent.
A significant acknowledgment of Poland’s role came
with the appointment of Prof. Agnieszka Zalewska
as chair of the CERN council, often referred to as the
“CERN parliament,” from 2013 to 2015. The notable
Poles at CERN also include Dr. Stawosz Uznanski,
who is currently preparing for a space mission with
the European Space Agency (ESA).

Not only physics

The lion’s share of the research done at CERN is
basic science, not directly aimed at yielding imme-
diate societal benefits. However, CERN can boast of
an impressive list of innovations and practical appli-
cations. A prime example is the World Wide Web
(WWW), which we all use today. The measurements
performed at CERN place very high demands on the



electronic systems used, thereby spurring the devel-
opment of state-of-the-art electronic components.
Medical diagnostics continually benefit from new,
advanced imaging and treatment tools, including
cancer therapy techniques.

Among the Polish projects that have gained from
technology transfer from CERN is the J-PET proj-
ect led by Prof. Pawel Moskal at Jagiellonian Uni-
versity. This project advances PET (Positron Emis-
sion Tomography) imaging technology using plastic
scintillators, achieving the world’s first positron and
photon images. Another advancement in this field
is the technology of linear colliders at the National
Centre for Nuclear Research in Swierk, which are
used in the production of radiopharmaceuticals and
scanning cargo in cross-border traffic, among other
applications.

CERN also acts as a global center for science
popularization, particularly in the realm of the
micro-world. Last year, it opened a new, futuristic
facility called Science Gateway, an excellent exam-
ple of how modern science outreach can engage
especially young audiences. The site can attract up
to 500,000 visitors annually. Additionally, CERN’s
laboratories are open for tours. Visitors are espe-
cially captivated by the descent into the 100-meter-
deep tunnel where the LHC and its four gigantic
spectrometers, used for detecting elementary par-
ticles and their interactions, are located. The Pol-
ish community is very active in these initiatives,
including leading organized student groups from
Polish schools and arranging short stays at CERN
for our physics teachers. Nearly 600 teachers have

participated in this program, becoming outstand-
ing ambassadors for CERN upon their return.

Even deeper into the microworld

The physics research community and CERN author-
ities are actively contemplating the future. Currently,
there is a plan for a new flagship accelerator at the
laboratory, known as the FCC (Future Circular Col-
lider). This project would be a monumental under-
taking, envisioning the construction of two additional
circular colliders in a tunnel nearly 91 kilometers in
circumference (compared to the current LHC tun-
nel, which is “merely” 27 kilometers long). The first
accelerator would initiate collisions between electrons
and positrons, while the second would be a massive
proton-proton collider. These devices could be oper-
ational by the mid-2040s and could remain functional
until the end of the twenty-first century. These mod-
ern solutions will allow us to probe even deeper into
the structure of the micro-world and explore new phe-
nomena. The FCC studies, in particular, are expected
to shed light on some of the greatest mysteries of con-
temporary physics, such as the nature of so-called dark
matter and dark energy, and the imbalance between
matter and antimatter. This significant project will
undoubtedly result in a plethora of technological
innovations, the full impact and utility of which are
impossible to fully predict. Polish researchers have
been deeply involved in the FCC project from its
inception. Thus, the entire CERN community looks
forward to its scientific future with great optimism,
seeing immense potential benefits for society. m
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