


The lead researchers are also associated
with authoritative reference works, such
as the volume Animal Symbol Encyclo-
pedia (Allatszimbélumtdn, edited by Eva
Vigh, with Edit Ujvari playing a major role
in writing the entries. The book explores
the symbolic meanings of 122 real and
mythical animals — from A to Z — tracing
how these meanings have developed and
transformed across time and cultures.

The volume also devotes special atten-
tion to fantastical creatures that appear
in literature and film, such as werewolves
and vampires. In this context, the authors
emphasize that humans have long creat-
ed imaginary monsters and hybrid beings
because such figures — existing at the
boundary between human and animal —
help express our fears, desires, and rela-
tionship with the unknown. These depic-
tions embody the blurring of boundaries,
giving form to what lies beyond conven-
tional norms.

According to the studies included in the

Animal Symbol Encyclopedia, the hybrid
creatures of fantasy act as cultural mir-
rors: they carry symbolic meaning and
reflect how we perceive ourselves and
the world around us.

Interestingly, hybrid creatures also ap-
pear in contemporary young adult litera-
ture. As Eva Vigh explains, the hippogriff
featured in J.K. Rowling's world-famous
Harry Potter series was inspired by Lu-
dovico Ariosto, the greatest writer of
chivalric epics in the 16th century. The
hippogriff in Harry Potter can be traced
back to the mythical creature in Ariosto’s
Orlando Furioso — a beast with the head
and wings of an eagle and the body of a
horse. “It's fascinating to see how a liter-
ary figure born 400 years ago reappears
in one of the most iconic stories of the
20th century,”

Professor Vigh says.

he University of Szeged hosted its

first-ever Family Day at the Botanical

Garden, which proved to be an ideal set-
ting for the event. Staff members from the
Institute of Plant Biology at the HUN-REN Sze-
ged Biological Research Center also took part
in large numbers as exhibitors, contributing
significantly to the day’s success. This event is
a clear indication of the University's commit-
ment to fostering a supportive and engaging
environment for its employees — something
especially important given its role as the re-
gion's largest employer.

"Being a Family-Friendly University means
embedding our commitment to the mental
and physical well-being of our employees into
every aspect of our operations. We aim to
support their mental and physical health, help
them achieve success and pursue their ambi-
tions, and to strengthen family bonds and re-
lationships,” said Dr. Andrea Saaghy, Director of
Human Resources at the University of Szeged.
“This approach is brought to life through a wide
variety of opportunities, benefits, support ser-
vices, and dedicated programs.”

The vibrant springtime family fair offered an
unforgettable experience for all generations,
filled with interactive activities, lively sports
demonstrations, and playful team challenges.
Throughout the day, children had the opportu-
nity to explore a rich variety of activities, from
a musical performance and a whimsical bubble
show to arts and crafts, face painting, and pop-
up games — all capped off by an enchanting
puppet show. For a more relaxed experience,
those seeking a quieter moment could unwind
by the pond and listen to five captivating sto-
ries read aloud. In addition to the children’s
programs, visitors had the chance to explore
the Botanical Garden's stunning array of plants.
The event also included two science outreach
programs — Plant Day and the Biologists’ Meet-
Up — both of which featured a range of engag-
ing exhibitions and educational activities.
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New Frontiers:
Laser-Driven Neutron
Generation in Biomedical
Research

The National Laser-Initiated Transmutation Laboratory at the University of
Szeged, led by laser physicist Dr. Karoly Osvay and supported by his research
team, has achieved a global breakthrough by demonstrating that neutron
generation is feasible using a low-energy, short-pulse laser. Over the past five
years, the team has set a world record by generating 108 neutrons per second
during several hours of daily operation — a feat made possible through me-
ticulous scientific and technical innovation. Their neutron-generation beam-
line is now included in the ELI ERIC user program, where further research
has already begun in the field of medical isotope production. At our request,
Dr. Karoly Osvay summarized the results of this pioneering laser-induced
transmutation research.

he core principle behind the transmutation
Tprocess is that, by harnessing a suitable neu-

tron source, it is possible to develop a mech-
anism that transforms long-lived isotopes found in
- spent fuel — with a radiation time between 200,000
to 300,000 years — ir]tg isotopes with significantly
shorter half-lives.

“According to one approach proposed by researchers
working on transmutation, long-lived isotopes could
be processed in what's known as a subcritical reactor
— one that relies on an external neutron source and
functions only while that source is active,” explained
Dr. Karoly Osvay i

“Although nuclear reactions inside the reactor gen-




erate a substantial number of neutrons, they are not
sufficient to sustain the chain reaction on their own.”
This makes subcritical reactors inherently safer.

However, as Professor Osvay pointed out, this also un-
derscores the core challenge: such reactors demand an
external neutron source that is inherently stable, since
even brief interruptions are unacceptable in industrial
applications.

Nobel-laureate physicist Gérard Mourou — now a re-
search professor at the University of Szeged and a
close follower of Professor Osvay's transmutation ex-
periments — together with plasma physicist Professor
Toshiki Tajima, proposed a novel laser-based approach
to neutron generation to the research team in Szeged.
Currently, external neutron sources can be provided by
linear accelerators, but these accelerators experience
shutdowns lasting more than five minutes every one or
two weeks. Professor Osvay believes laser-based neu-
tron generation could eliminate this problem entirely.
With a sufficient number of lasers operating in parallel,
there is a level of reliability that meets both industri-
al and economic demands. That's why, five years ago,
the transmutation research group at the University of
Szeged set out to develop a stable, laser-based neutron
source of their own.

"Since the 1980s, scientists have known that neutrons
can be generated using ultra-high-power lasers — sys-
tems capable of firing a pulse only once per hour, or even
less frequently,” explained Dr. Karoly Osvay. “However,
from an industrial standpoint, what's needed is a laser
that can deliver 10, 100, or even 1,000 pulses per second.
These high-repetition-rate lasers operate at much low-
er energy per pulse compared to the massive systems
developed decades ago. That's why, in the first phase of
our experimental program, we focused on investigating
whether the ELI lasers — despite their lower pulse energy
but extremely short pulse durations — could still accel-

could, in turn, be used to generate neutrons.”’

Professor Osvay went on to explain the underlying
mechanism:

"The principle of laser-driven neutron generation works
as follows: the laser beam is focused onto a target —
typically a thin foil — producing a plasma. The laser it-
self is a form of light, an electromagnetic wave, which
interacts with the charged particles in the plasma. Over
a distance of just a few dozen micrometers, it can ac-
celerate these particles to high energies. The charged
particles that emerge from the first target then strike
a second target, where — depending on their energy —
they can trigger nuclear reactions. This is how neutrons
are produced.”

As Professor Osvay pointed out, stability is not the only
critical limitation of this setup; its overall efficiency also
remains a key concern.

“We had no prior data on how efficient short-pulse lasers
could be for particle acceleration,” he recalled, reflecting
on the early days of their research program. “No experi-
ments had been carried out with lasers as short-pulsed
as those available at ELI. Initially, many in the field even
doubted whether such low-energy lasers could achieve
any meaningful acceleration at all. But we proved that it
was possible — and through a carefully designed series of
experiments, we systematically mapped the underlying
physics, eventually reaching the point of neutron gener-



ation. At first, we produced only a few hundred neutrons
per laser shot per second. Over time, this yield was grad-
ually increased to over a thousand and eventually to over
ten thousand. Ultimately, we achieved not only tens of
thousands of neutrons per shot but also significantly in-
creased the total number of shots. By December 2023,
we reached 1,000 shots per second — a rate we were
able to sustain only for one or two minutes at the time.
Nonetheless, it allowed us to achieve a yield of 10° neu-
trons per second. That result, in itself, can be considered a
world record. Building on this breakthrough — and thanks
to continued scientific and technical advancements we
managed to make — we were able to sustain a stable neu-
tron source for several hours at a time by the end of 2024

“While accelerating particles with lasers, plasma is gen-
erated. In 2023, we developed a liquid jet target by di-
recting two opposing liquid jets at each other, forming
a thin liquid film in the plane where they intersect. This
film serves as our target. The entire setup is compact,
with the liquid film measuring about 1.5 mm in height
and just under 1 mm in width, shaped somewhat like a
spear — though some liken it to a heart. Importantly, the
liquid target must be inside a vacuum chamber. However,
a key challenge arises when the liquid enters a vacuum,
as it immediately boils and evaporates, disrupting the
vacuum and causing heat loss, which can lead to freez-
ing. To prevent this, the liquid must be kept flowing — but
the dynamics of the liquid jet are highly sensitive; even
minor vibrations in the lab can cause it to become un-
stable. Despite these challenges, in the summer of 2023,
we carried out our first experiment in which we suc-
cessfully fired continuously at 10 Hz — an achievement
that, at the time, marked a significant milestone. When
we increased the repetition frequency to 1,000 Hz later

in 2023, we encountered instability that had not been
present at 10 Hz. The liquid film became unstable and
froze within minutes. Fortunately, we were able to make
significant adjustments to maintain the liquid film's sta-
bility and since the fall of 2024, we have been able to
keep it within plus or minus one and a half degrees at
any repetition frequency. We are particularly proud of
this breakthrough

While the use of laser-generated neutrons for actual
transmutation is still a long way off, their application in

biomedical and other fields is already within reach.

“At ELI, the neutron source developed by our research
team at the University of Szeged is currently in oper-
ation. This beamline has been included in ELI's most
recent user access programs, and experience shows
that nearly 10 percent of incoming proposals plan ex-
periments using our beamline,” Professor Osvay noted.
“"Additionally, in the fall of 2025, we'll be conducting a
proof-of-principle experimental campaign in collabora-
tion with an international consortium led by an Austral-
ian university, focusing on the production of isotopes
for medical purposes. Our goal is to determine whether
laser-generated neutrons can be used for isotope pro-
duction and, if so, with what efficiency. At the moment,
we're working on optimizing the neutron beam for ex-
perimental use by applying artificial intelligence and
deep learning algorithms.”

“"Along the way in our transmutation project, it has be-
come evident that our ion acceleration results are sig-
nificant in their own right. Using a laser with a repetition
frequency of 1 kHz, we can generate an ion beam with
an average power of 4 watts, emerging from the liquid
film,” the researcher added.

“Another intriguing and highly beneficial application could
be testing electronic devices for space technology, as
the severe conditions in outer space — characterized by
strong gamma, ion, and neutron radiation, along with a
vacuum — closely resemble those within our experimental
chamber. However, until now, electronic devices intended
for space have primarily been tested for their ability to
withstand individual effects. In contrast, in our interaction
chamber, we could assess their resilience against near-
ly all relevant factors simultaneously,” Professor Osvay
pointed out in conclusion.
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WH EN 'I'H E A I-G 0 R I'I'H M Dr. Viktor Vigh, Associate Professor in the Department of Geo-
metry at the Bolyai Institute, part of SZTE's Faculty of Scien-
BEGUM Es TH E M E D I c I N E ce and Informatics, has been awarded the 2025 Gacs Andras
Prize, founded by E6tvos Lorand University (ELTE). According
A truly multidisciplinary summer school was held at the Uni- to the award citation, the young mathematician inspires stu-
versity of Szeged in June 2025, jointly organized by the Hun- dents not only through his research achievements, but also
garian Centre of Excellence for Molecular Medicine (HCEMM), with his versatility, openness, and sense of humor. A display
which focuses on the evolutionary dynamics of cancer, and the case in the hallway of the Bolyai Institute showcases a collec-
National Laboratory for Health Security, led by SZTE mathema- tion of games of logic that Dr. Viktor Vigh has either created or
tician Gergely Rost. The two institutions hosted a workshop for collected over the years.
international PhD students on the mathematical modelling of Reflecting on how this passion began, Professor Vigh shares a
cancer dynamics. personal memory:
We asked one of the guest lecturers, Professor Joel Brown — "l inherited my interest from my father, who was a math teacher.
a mathematical oncologist at the Moffitt Cancer Center in the Back in the 1970s and '80s, he started collecting games of log-

United States — about the role of tumor modelling in cancer re- ic that were sold at local kiosks. He had around 20 or 30, and |
search. loved playing with them. Later, when | was a postdoc in Canada,

| often stopped by a campus bookstore after lunch, where one
shelf was packed with these types of games. | kept eyeing them
until | finally gave in and bought one — then another — and that's
when things really took off. | began collecting them earnestly. |
even got my dad back into it; | think now he has more than I do. He

“Cancer is a highly dynamic condition - it evolves continuous-
ly, much like an epidemic: the infection spreads, people recov-
er, gain immunity, lose it again, and new variants emerge. So,
a tumor isn't just a passive mass to be eliminated. Its cellular
makeup is in constgnt flux. That"’s what we aim to understand has more time and even builds his own. What's interesting is that
through mathematical methods! these games can contain real mathematical challenges. Take that
“Personalized medicine has Iong been a goal, yet current clinical picture_hanging game over there — | even wrote an article about
practice still falls short of it. Today, in treating cancer, we begin by it. As it turns out, the most difficult question it raises had already
measuring a wide range of tumor characteristics, and based on been described by topologists ten years earlier — though they
those, we select the protocol that seems most effective against had no idea it was also known in game form. So, the problem h,?d
that particular tumor. If the treatment works, it is continued — emerged md,eFJendentlv n tOPOIO,gV’ .entlrel\/. on !ts OW',W ments'_

- : " Professor Vigh goes on to describe in detail this particularly in-
until it no longer does. The patient may initially respond well and

) ) triguing example from his collection:
show improvement, but eventually the disease can return. At that “In Dr. Smile’s office, there's a picture hanging on two nails, Its spe-

point, the physician switches to what's known as a second-line cial property is that if you remove either nail, the picture falls. But

therapy. But from then on, we're no longer guiding the process is it actually possible to hang a picture like that? And what if | want

— we're left struggling to keep pace. So, in the case of cancer, our to hang it on seven nails in such a way that removing any one of

goal is to show that personalized medicine should not only mean them causes it to fall? Or what if | want it to fall only if at least

- i ?

having a wide arsenal of drugs — it should mean applying individ- LIECHISEEEADES rempved_ CILe G IR L YF)U. can
. ) . ) pose really complex questions like these. They lead to surprisingly

ualized algorithms to design the treatment itself. In essence, the

deep topology, algorithms, combinatorics — you can use them to
algorithm becomes the medicine," Professor Brown emphasized. explore all kinds of mathematics,” says Dr. Viktor Vigh.
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