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Registration

EURASC Symposium (session 2) / 3

How to Make Science Practically Useful
Author: Martin Carrier1

1 Bielefeld University

The traditional account of making science practically useful goes back to Vannevar Bush’s 1945 “Re-
port to the President.”This report promoted basic research “performed without thought of practical
ends”(Bush 1945, chapter 3) as the linchpin for achieving practical utility. This approach has become
known as the “linear model”; it places progress in epistemic or basic research at the center of tech-
nological progress. Novel procedures and devices are mostly created by relying on new scientific
insights.
The linear model is now generally pronounced dead by economists and sociologists, but examples
to this effect can be found. The discovery and use of giant magnetoresistence follows this pattern.
However, it became clear in the past half-century that the path from scientific novelty to technolog-
ical innovation suggested by the linear model was far less fruitful on a broad scale than Bush had
imagined.
I suggest that there are three additional pathways of how scientific knowledge may be connected
to technological novelty. One is the knowledge-driven mode of use-oriented research. This mode
proceeds from existing knowledge. You start with what you know in order to find out what you can
do. The invention of gas-discharge tubes or LEDs proceeded on the basis of earlier insights into the
interaction of electricity and matter; the invention of liquid crystal displays owed much to earlier
research on the effects of electrical fields on liquid crystals and on the properties of polarized light.
In most cases, that knowledge needs to be expanded, and that is what practice-driven research seeks
to accomplish. But the necessary knowledge-base and scientific understanding are already there
beforehand; only the details are missing. No additional basic research spurs such utility-driven en-
deavors.
Furthermore, some practical achievements are based on mere observational regularities, or are the
result of combining existing technology in new ways and thereby create new appliances. The dish-
washer or the assembly line were conceived through engineering ingenuity, without consulting the
latest advances in basic research. Such novelties are technology-driven, not research-driven. Some
technological development proceeds independently of theory so that the spark of creativity does not
reach the theory. This is the autonomy-of-technology mode of creating practical devices.
Finally, epistemically significant questions may be tackled within the framework of use-oriented re-
search projects. In such application-innovative research, the fundamental knowledge required for a
technological novelty is only generated in the context of practice. Some challenges of practice-driven
research cannot be adequately mastered without addressing fundamental questions. Epistemic re-
search is therefore also a –usually unintended –consequence of successful demand-driven research.
For instance, the revolutionary concepts of retroviruses and prions were conceived in the context of
identifying chains of infection. Application innovation is the temporal inverse of the linear model
in that basic research is not the origin of technological development, but emerges at a later stage.
My claim is that basic research is sometimes productive in technological respect (in contrast to
more recent claims to the contrary), but that additional modes of making science practically useful
exist: knowledge-driven technology development, autonomy of technology, application-innovation.

Symposium / 4

From a material developed for solar cells applications to innova-
tive helium targets´ fabrication for fundamental nuclear reaction
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studies.
Authors: Asunción Fernández1; Dirk Hufschmidt1; M. Carmen Jiménez de Haro1

1 Materials Science Institute of Seville, CSIC-Univ. Seville, Spain

The connection between fundamental research and societal applications may play a ma-
jor role in both directions. In this contribution we present the fabrication and characterization
of “solid-gas”nanocomposite films, initially developed for antireflective coatings in solar cells appli-
cations. Firstly, it was found that the nanoporous silicon films, obtained by magnetron sputtering
(MS) deposition in helium plasma, showed the required reduction of refractive index [1]. The IBA
(Ion beam analysis) and TEM-EELS (Transmission Electron Microscopy) techniques showed that the
films contained however high amounts of helium trapped inside the nano-pores. The formation of
He nano-bubbles was demonstrated [2]. This methodology could also be extended to other matrix
elements and to the use of the 3He isotope using a low gas consumption procedure [3]. Helium con-
tents achieved 3.25E18 at/cm2 in a thickness of 1,4 µm for the Si matrix with Helium release starting
at 625 K by heating in vacuum [4]. This behavior allowed to propose these films, initially developed
for optical applications, as “helium solid targets”for nuclear reaction studies relevant in astrophysics
and nuclear structure. These targets avoid the use of cryogenic or high-pressure cells, making them
easier to use, reducing energy straggling effects and simplifying the geometry for calculations. Re-
sults will be presented from earlier experiments carried out at LNL [3] to recent experiments at
TRIUMF-EMMA facilities [5-6].

[1] V. Godinho; J. Caballero-Hernández, D. Jamon; T.C. Rojas, R. Schierholz, J. García-López; F.J. Fer-
rer; A. Fernández. “A new bottom-up methodology to produce silicon layers with a closed porosity
nanostructure and reduced refractive index”. Nanotechnology, DOI: 10.1088/0957-4484/24/27/275604.
[2] B. Lacroix; A. Fernández; N.C. Pyper; A. J.W. Thom; C. T. Whelan. “On the characteristics of he-
liumfilled nano-pores in amorphous silicon thin films”. Applied Surface Science, DOI: 10.1016/j.apsusc.2024.161772
[3] A. Fernández; D. Hufschmidt; J. L. Colaux; J. J. Valiente-Dobón; V. Godinho; M.C. Jiménez de
Haro; D. Feria; A. Gadea; S. Lucas. “Low gas consumption fabrication of 3He solid targets for nu-
clear reactions”. Materials & Design, DOI: 10.1016/j.matdes.2019.108337
[4] A. Fernández; M.C. Jiménez de Haro; D. Hufschmidt; O. Montes; T. Sauvage; F.J. Ferrer; A. Cail-
lard; P. Brault; A.-L. Thomann. “Microstructure and composition evolution of He charged solid-gas
nanocomposite films of different matrix elements during thermal annealing in vacuum”. Scientific
Reports, DOI: 10.1038/s41598-025-06889-8
[5] M. Williams; C. Angus; A. M. Laird; B. Davids; C. Aa. Diget; A. Fernandez; E. J. Williams; A.
N. Andreyev; H. Asch; A. A. Avaa et al. “First Measurement of a Weak r -Process Reaction on a
Radioactive Nucleus”. Physical Review Letters, DOI: 10.1103/PhysRevLett.134.112701.
[6] https://triumf.ca/2025/03/17/how-do-neutron-star-mergers-and-exploding-stars-create-the-elements/
strong text

EURASC Symposium (Session 3) / 5

FLOGEN NEW SUSTAINABILITY FRAMEWORK AND THE SO-
CIETAL IMPACT OF FUNDAMENTAL SCIENCE
Author: Florian Kongoli1

1 FLOGEN Technologies Inc

The FLOGEN sustainability framework, developed by the author in 2015, clarified the confusion that
existed in the definition of sustainability by making a clear distinction between criteria, actors and
objectives of sustainable development. Since its development, due to its unified, universal and all-
inclusive nature, it has been applied in many fields of science and technology and has been presented
as an opening plenary lecture at the United Nations Meeting in Geneva and turned into law by var-
ious municipalities, which made it the first time ever that a scientific concept is turned into law.
During this conference, this unique framework of sustainability will first be presented as well as its
3 pillars which are: (1) science & technology (2) governance & management, and (3) education &
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civil society. Secondly, it will also analyze the many applications of this framework on fundamen-
tal science and its impact on society development and how fundamental scientific knowledge can
be used to achieve sustainable development for the benefit of humanity. Finally, the progress and
difficulties that arise as well as opportunities in this field in the context of this unique framework,
as well as the essential and irreplaceable role of science and technology.

EURASC Symposium (session 2) / 8

Solvay Institutes: Over a Century of Scientific Excellence & a
Bright Future
Author: Yves Geerts1

1 Université Libre de Bruxelles et Instituts Solvay

The Solvay Institutes are unique not only in their history and prestige, but also in their ability to iden-
tify emerging scientific themes and to bring together the best researchers from diverse backgrounds
around them. Their exceptional added value therefore stems from the founding nature of their scien-
tific activities and their resolutely forward-looking orientation. The Institutes are therefore actors in
scientific research, unlike the Nobel Foundation, which essentially rewards major past discoveries.
As newly appointed Director of the Solvay Institute for Chemistry, I would like to present the current
activities and my vision for a collaborative and interdisciplinary approach of Science.

Symposium / 20

Impact of physical properties of nanomaterials in the next gen-
eration diagnostic devices
Author: Arben Merkoci1

1 Catalan Institute of Nanoscience and Nanotechnology (ICN2), CSIC and The Barcelona Institute of Science and
Technology; ICREA - Institucio Catalana de Recerca i Estudis Avancats

The rapid advancement of nanotechnology has opened new frontiers in the design of diagnostic de-
vices with unprecedented sensitivity, selectivity, and speed. Central to this progress are the unique
physical properties of nanomaterials—including size-dependent optical, electrical, mechanical, and
surface characteristics—which enable innovative mechanisms of signal generation and transduction.
Metallic nanoparticles with localized surface plasmon resonance, semiconductor nanocrystals with
quantum confinement effects, and 2D materials with high carrier mobility have all been exploited
to push detection limits down to the single-molecule level. In addition, tunable surface area, poros-
ity, and flexibility allow the seamless integration of nanomaterials into miniaturized and wearable
devices, paving the way for personalized and point-of-care diagnostics.
This presentation will demonstrate how tailoring the physical properties of nanomaterials can be
strategically leveraged to develop next-generation diagnostic platforms, with emphasis on optical,
electrochemical, and hybrid biosensing strategies. Particular attention will be given to their roles
as labels in biosensing formats and as modifiers in label-free transduction platforms for detecting
cancer biomarkers, neurodegenerative diseases, and pathogens—including viruses.
Finally, future perspectives will be discussed, including challenges of reproducibility, large-scale
manufacturing, and regulatory approval, as well as opportunities for integrationwith artificial intelli-
gence and digital health technologies. Importantly, the intrinsic compatibility of nanomaterials with
sustainable architectures—such as nitrocellulose membranes, biodegradable plastics, and low-cost,
scalable fabrication methods like inkjet printing, screen-printing, and stamping—will be highlighted
as a pathway toward affordable, eco-friendly, and widely deployable diagnostics.

Page 3
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EURASC Symposium (Session 3) / 21

How physics fundamentally limits promises of Artificial Intelli-
gences

Author: Eric SuraudNone

Calculations, and more recently computations, have been intimately linked to physics since cen-
turies. The 2024 Nobel prize in physics provides the latest illustration thereof. Modern physics
really emerged when the use of mathematics was generalized to support the physical description
of the universe. Computations nowadays have become a key tool of investigation in physics, both
for modeling and for data analysis. Conversely, modern computers capabilities have been attained
thanks to major physics-based developments, like the invention of the transistor. These relations
between physics and computations are somewhat obvious and well documented.
The emergence of Artificial Intelligence (AI) both in science and all-day life might change the rules of
the game. Fundamentally AI systems remain computer-based objects with all the above-mentioned
links to physics. But AI now promises computations hardly conceivable only a few years ago. This
might lead people to think that limits of AI will always be overcome, again and again. This would
mean, on the long term, a strictly rational and deterministic viewpoint on the world and a latent
hope to solve any “unsolvable”problem. Such a potential viewpoint may hold true in many sciences,
not speaking of situations in all-day life issues.
However, it turns out that computations and AI suffer from intrinsic limitations, first due to techni-
cal issues in the representation of numbers they manipulate. These difficulties are well known, as
well as strategies to overcome/control them, at least partially. More fundamentally, computational
possibilities hit walls imposed by the laws of physics. The physical description of the world leads
to address complex non-linear equations which allow chaotic behaviors. These chaotic features can-
not be overcome, whatever accuracy is attained numerically, so that the practical description of the
world is bound to integrate a chaotic component. Furthermore, quantum mechanics introduces a
random component into the description of microscopic systems. This may have macroscopic con-
sequences as for example a radioactive disintegration of a nucleus or the hit of a smartphone by a
cosmic ray leading to an unexpected error in the system. All in all, to imagine a fully controlled,
strictly rational and deterministic, access to the world by computational means is thus confronted
with major physical impossibilities.
The aim of this contribution is to demonstrate and illustrate this fundamental impossibility. This is a
key issue in our way we see and hope to understand the world. The premise of the analysis does not
rely on vague arguments or on faith but on well-established, scientific, facts. It is thus important to
keep in mind such limits whatever computations and AI might allow, both today and in the future.
The point is not to dispute possible progress attained by AI, although caution should remain the rule,
especially in terms of ethical and social issues. This latter aspect will of course also be discussed.
But the major point is to identify the fundamental limits set by physics.
This concerns all of us. While physicists will in principle be aware of most of the aspects addressed
here, it is clear that many scientists, users of AI in particular, are probably not. It is thus important
that the scientific community, as a whole, becomes aware of these limits set by nature to AI and
computations in general. More generally speaking, all educated people should integrate this aspect
into their understanding of the world, as this very understanding is more and more mediated by AI’
s and computations. The societal impact of such a realization is thus crucial.

EURASC Symposium (session 2) / 27

From CERN to Industry and Beyond: Digital Twin Applications
Powered by AI

Author: Gang Mu1

1 Swiss Applied Mathematical Society

The integration of Digital Twin technology with AI Engine is transforming how research and in-
dustry understand, predict, and optimize complex systems. Building upon collaborative initiatives
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between CERN, InnoSuisse, and industrial partners, this talk explores how open-science can be ex-
tended into scalable, data-intelligent frameworks for real-world applications.

At the core lies the AI-enabled computational architecture that connects simulation, experimenta-
tion, and decision intelligence. By coupling CERN’s high-fidelity modeling environment with indus-
trial process data, this framework enables predictive control, dynamic optimization, and explainable
risk management across domains such as supply chain, healthcare and finance.

The presentation will illustrate case studies where AI-powered digital twins accelerate innovation,
improve operational resilience, and bridge the gap between scientific modeling and industrial de-
ployment. It will also outline the vision for an applied mathematics alliance, fostering reproducible,
transparent, and AI-augmented collaboration between academia and industry.

EURASC Symposium (Session 3) / 28

Ensuring Trustworthy and Sustainable Measurements in the AI
Era: Quantifying Uncertainty and Environmental Impact
Authors: Annarita Tedesco1; Egidio De Benedetto2; Immacolata Esposito2; Leopoldo Angrisani2; Luigi Duraccio2;
Sabatina Criscuolo3

1 Dept. of Public Health, University of Napoli Federico II
2 Dept. of Information Technology and Electrical Engineering, University of Napoli Federico II
3 National Research Council of Italy

Artificial intelligence (AI) is revolutionising measurement systems in electrical and electronic engi-
neering, enabling advanced data analysis, real-time decision-making, and automation of complex
measurement tasks. However, the deployment of AI-based models in measurement contexts intro-
duces critical challenges, particularly regarding the reliability and traceability of their outputs and
the sustainability of the measurement processes themselves.
This work addresses these challenges by developing rigorous methodologies to quantify the uncer-
tainty associated with AI models used in measurement tasks. Traditional measurement systems rely
on well-established physical models with defined uncertainty budgets and metrological traceability.
In contrast, AI models are often treated as black boxes, lacking explicit evaluation of their mea-
surement uncertainty, thereby limiting their acceptance in safety-critical or regulated contexts. Our
research proposes the integration of metrological uncertainty quantification methods with AI model
validation, enhancing the credibility and interpretability of AI-based measurements. The developed
approach combines sensitivity analysis, probabilistic modelling, and performance metrics to provide
comprehensive uncertainty budgets for AI-assisted measurements, thus enabling their integration
into industrial, healthcare, and scientific applications that demand high confidence levels.
Furthermore, this work explores the evaluation and improvement of the environmental sustainabil-
ity of measurement processes. Measurement activities, while typically considered low-impact, in-
volve instrumentation, power consumption, maintenance, and data processing infrastructure that
contribute to environmental footprints, particularly in large-scale or continuous monitoring appli-
cations. We introduce a systematic framework to assess the energy consumption and environmental
impact of measurement systems, identify key contributors to unsustainable practices, and propose
mitigation strategies, such as optimising measurement protocols, enhancing equipment efficiency,
and adopting eco-design principles in instrumentation development.
By combining uncertainty quantification and sustainability assessment, this research contributes to
building trustworthy, resource-efficient, and socially responsible measurement systems, thereby en-
abling safer and more sustainable adoption of AI technologies in critical sectors and aligning with
global goals for industrial innovation and environmental protection.

EURASC Symposium (Session 3) / 29

How life experiences influence health across generations: An epi-
genetic perspective
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Author: Isabelle MansuyNone

Behavior and physiology in mammals are strongly influenced by life experiences and environmental
factors, particularly those encountered in childhood. While positive factors can favor proper devel-
opment and mental and physical health, adversity and traumatic events increase the risk for psychi-
atric, cardiometabolic and autoimmune diseases and cancer in adulthood. These complex disorders
can affect directly exposed individuals and their descendants, in some cases across generations. The
biological mechanisms underlying the inheritance of environmentally-induced (acquired) traits are
unlikely to involve changes in the DNA sequence but rather depend on epigenetic processes. To
study these mechanisms, we developed a mouse model of traumatic stress in early postnatal life that
causes symptoms across generations1–3. The symptoms include increased risk-taking, depressive-
like behaviors, cognitive and social deficits, as well as metabolic and cardiovascular dysfunctions
that persist across life in exposed animals. Further, some symptoms are manifested by the offspring
of exposed individuals e.g. risk-taking behaviors up to the 5th generation in the patriline 4. In hu-
mans, childhood trauma also affects mental and physical health, suggesting conserved effects across
species5, 6. At a molecular level, exposure is associated with epigenetic changes involving RNA and
DNAmethylation in somatic cells across the body and in germ cells, with sperm RNA being causally
linked to the transmission of symptoms from father to offspring3. MiRNAs are also affected in extra-
cellular vesicles in blood and the reproductive tract7. Circulating factors were identified as media-
tors of alterations in germ cells. Chronic injection of serum from trauma-exposed mouse males into
control males recapitulates metabolic phenotypes in the offspring, suggesting information transfer
from serum to germ cells. Pathways involving peroxisome proliferator-activated receptor (PPAR)
are causally involved, with pharmacological PPAR activation in vivo affecting sperm transcriptome
and metabolic functions in the offspring and grand-offspring6. Together, these findings suggest the
existence of an ensemble of factors and mechanisms that can carry information about past experi-
ences from the periphery to germ cells and mediate the inheritance of acquired traits8–11.

1. Bohacek, J. et al. Pathological brain plasticity and cognition in the offspring of males subjected
to postnatal traumatic stress. Mol Psychiatry 20, 621–631 (2015).

2. Franklin, T. B. et al. Epigenetic transmission of the impact of early stress across generations. Biol
Psychiatry 68, 408–15 (2010).

3. Gapp, K. et al. Implication of sperm RNAs in transgenerational inheritance of the effects of early
trauma in mice. Nat Neurosci 17, 667–9 (2014).

4. Boscardin, C., Manuella, F. & Mansuy, I. M. Paternal transmission of behavioural and metabolic
traits induced by postnatal stress up to the 5th generation in mice. Environ Epigenet 8, dvac024
(2022).

5. Jawaid, A. et al. Differential microRNAs in human serum and sperm after childhood trauma with
potential implications for offspring health. MedRxiv (2025).

6. van Steenwyk, G. et al. Involvement of circulating factors in the transmission of paternal experi-
ences through the germline. EMBO J. 39, e104579 (2020).

7. Alshanbayeva, A., Tanwar, D. K., Roszkowski, M., Manuella, F. & Mansuy, I. M. Early life stress
affects the miRNA cargo of epididymal extracellular vesicles in mouse. Biol Reprod 105, 593–602
(2021).

8. Bohacek, J. & Mansuy, I. M. Molecular insights into transgenerational non-genetic inheritance of
acquired behaviours. Nat Rev Genet 16, (2015).

9. Arzate-Mejia, R. G. & Mansuy, I. M. Remembering through the genome: The role of chromatin
states in brain functions and diseases. Transl Psychiatry 13, 122–128 (2023).

10. Jawaid, A., Jehle, K. L. &Mansuy, I. M. Impact of parental exposure on offspring health in humans.
Trends in Genetics 37, 373–388 (2021).

11. Otaru, N. et al. Transgenerational effects of early life stress on the fecal microbiota in mice.
Commun Biol 7, 670 (2024).
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Symposium / 30

Wetland’s biogeochemistry: a framework driving from basic re-
search to climate change mitigation
Author: Antonio Camacho1

1 University of Valencia

Our planet is nowadays experiencing an unprecedented situation of accelerated climate change
linked to the exacerbated anthropogenic emissions of greenhouse gases (GHG). Additional to the
natural biogeochemical exchanges between the biosphere and the atmosphere, the huge increase of
GHG fluxes deriving from fuel burning has produced a sharp increase of CO2 concentrations in the
atmosphere, but also of other GHG such as CH4 and N2O, which are very much related to biogenic
activities. Undoubtfully, anthropogenic GHG emissions need to be drastically reduced to net zero
emissions, but further to fuel burning emissions, the focus needs also to be set on the way ecosys-
tems work biogeochemically, as this can strongly influence its role in climate change mitigation or,
instead, in its enhancement.

Due to the presence of water, wetlands are among the most biogeochemically active ecosystem
types on Earth, enabling them to manage with huge amounts of GHG. Several natural factors, such
as the hydrology, water salinity, inorganic and organic nutrients availability, among others, regulate
the carbon and GHG exchange between these ecosystems and the atmosphere. Basic research on
the carbon cycle has provided the foundational knowledge to interpret not only how these natural
factors are determining the role of different types of wetlands in increasing or reducing the GHG
concentrations in the atmosphere, but also how and which way the alteration of these characteristics
by anthropogenic impacts causes changes in its climate regulatory capacity. As a general pattern,
ecologically degradedwetlandsmay enhance climate changemainly because of the alteration-related
increase in the emissions of the GHG with higher radiative forcing capacity, CH4 and N2O. Instead,
healthy wetlands can help in climate change mitigation when minimising the emissions levels of
both GHG.

Here we jump from basic research to societal contributions of science. Since healthy wetlands may
act as climate allies, the use of appropriatemanagementmeasures and ecosystem’s restoration aiding
to enhance their climate change mitigation role needs to be based on sound scientific foundations.
But we, as scientists, also need to adapt our research questions in order to target humankind needs to
preserve our common home, The Earth. Furthermore, policies, such as those dealing with biodiver-
sity conservation, climate, and any other type of policy (for example, the EU Nature Restoration, the
EU climate policy, and the EU Common Agriculture Policy), must be linked in such a way that, apart
of their own specific targets, they can jointly contribute to human efforts to face climate change. In
this talk I show a workflow to scale-up from the basic biogeochemical research to effective climate
change mitigation by wetland ecosystems while also enhancing other ecosystem services, in benefit
of humankind wellness and a healthy planet.

EURASC Symposium (session 2) / 31

Conservation planning for climate change amid deep uncertain-
ties
Author: Camille PARMESAN1

Co-authors: Alexis Rutschmann 2; Dan Warren 3; Linda Mearns 4; Matthew Moskwik 5; Melissa Bukovsky 4;
Robert Lempert 6; Set McGinnis 4

1 CNRS (French National Center for Scientific Research)
2 CNRS
3 Charles Sturt University
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4 NCAR
5 University of Texas at Austin
6 RAND Corporation

Recent climatic changes have already impacted biodiversity, but estimates of the percent of species
threatened with extinction by 2100 range from 1% to 80%. This uncertainty stems partly from differ-
ences among algorithms used to estimate species’ current and future projected ranges, and from
differences among modeled projections of future climate. There is little agreement as to which
species’ distribution model or which climate model is “best”, leaving conservation planners often
lost in a sea of possible futures from which to choose a management pathway. Here, we used a Ro-
bust Decision Making (RDM) approach to look across a wide range of possible futures and identify
robust conservation strategies for 20 different species of concern. We estimate the distribution of
potential habitat for each species (both now and in the furture) using multiple Species Distribution
Models (SDMs), with multiple sets of modeling parameters and GCM-RCM combinations, resulting
in ˜400-700 potential futures per species. We then analyse five different conservation strategies for
their reliability and potential for regrets. We ultimately seek the most robust decision pathways,
given known uncertainties. We found that (i) Climate change considerably affects the future distri-
bution of all the species; (ii) There is considerable variation in the spatial distribution of each species
amongst possible futures; (iii) Current state of understanding is not sufficient to estimate which of
these futures is most likely; (iv) RDM approaches are helpful in navigating these uncertainties to
identify robust management pathways for species conservation. The study offers a innovative con-
ceptual framework that could be adapted to specific circumstances to produce actionable biodiversity
conservation plans that are robust to highly uncertain climate futures.

EurASc Symposium (session 1) / 33

Plurality of Worlds, Plurality of Inhabited Worlds?
Author: Michel Mayor1

1 Geneva University

Since ancient times, human curiosity has led us to wonder about our place in the cosmos. Greek
philosophers were convinced that an infinite number of “worlds”existed in the universe. And they
already evoked the possibility that some of these “worlds”could harbor living species. In today’s
terms: do planets exist around other stars? Is life present elsewhere than on our Earth? Modern
technology has enabled the discovery of thousands of exoplanets, some with conditions compati-
ble with the complex chemistry required for the possible development of life. But: Does life exist
elsewhere in the universe? Do we have the means to detect it? Will modern science answer these
questions?

EurASc Symposium (session 1) / 34

Impact on Society of Fundamental Science
Author: Tejinder Virdee1

1 Imperial College (GB)

Progress in fundamental science allows us to get a deeper understanding of how Nature works
through great scientific discoveries. Over the centuries this understanding has very much altered
the way we live –giving us a better life –providing us with paradigm shifting technologies. From
electricity and semiconductor electronics to telecommunications, medical imaging, GPS, and even
the World Wide Web—first created at CERN just over 35 years ago—each leap in understanding has
sparked technologies that revolutionized society.
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In this talk, we’ll explore a few of these paradigm-shifting technologies to show how fundamental
science continues to power progress and improve our world.

EurASc Symposium (session 1) / 36

About the Impact of European Academies of Engineering in Eu-
ropean social, economic and technological development
Author: Sebastiao Feyo de Azevedo1

1 University of Porto

The presentation will focus on the common features that can be understood in the missions of the
European Engineering Academies, which are associated with the mission of Euro-CASE, The Euro-
pean Council of Academies of Applied Sciences, Technologies and Engineering, currently made up
of 22 Academies of European countries, of which the Portuguese Academy is a member.
In a broad view, the mission of such Academies is to pursue, encourage and maintain excellence in
the fields of engineering, applied sciences and technology, and promote their science, art and prac-
tice for the benefit of the citizens of Europe, indeed to promote economic and social development.
This can be achieved, and is being achieved, through a number of policies and activities, namely (i)
by developing studies on specific cases; (ii) by providing impartial, independent advice on engineer-
ing and applied science issues that affect Europe and its people to the European Commission and
Parliament, very specifically through close cooperation with the European organization SAPEA –
Science Advice for Policy by European Academies; or (iii) by ensuring that the societal impact of
technological change is given proper attention with full consideration of environmental and sustain-
ability aspects.
To flesh out this broad view, just a few current activities can be mentioned: (i) the very recent work
(completed) in cooperation with SAPEA, on “Successful and Timely Uptake of Artificial Intelligence
in Science in the EU”; (ii) studies concerning critical rawmaterials; (iii) studies on critically toxic per-
and polyfluoroalkyl substances (PFAS); (iv) promoting a platform to foster engineering and techno-
logical innovation ecosystems with the overall goal of reinforcing technological innovativeness and
the competitiveness of Europe.

EurASc Symposium (session 1) / 37

Welcome from EURASC Symposium chairman

EurASc Symposium (session 1) / 38

Welcome from EURASC President

EurASc Symposium (session 1) / 42

Welcom fromCERNDG and talk: CERN’s mission and impact on
society
Author: Fabiola Gianotti1
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1 CERN

TBD

EURASC Symposium (session 2) / 43

Academia Europaea –contributions to societal impacts of funda-
mental sciences
Author: Donald Dingwell1

1 University of Munich

As the Academia Europaea approaches the 40th year of its existence the world’s
perception of fundamental sciences and their contributions to societal impacts have
evolved remarkably since its creation.
In addition to the fundamental role of its members in the creation and exchange of
knowledge the Academia Europaea has, increasingly, been recognised as a
fundamental resource for knowledge-based advice for policy in Europe.
This trend has accelerated recently whereby the Academia Europaea, in addition to its
traditional roles in several Europe-wide Academy consortia and working groups, is now
a central facilitator for Europe in the Science Advice for Policy by European Academies
(SAPEA) process and the G20 (S20) process.
These activities will be reviewed and discussed.

Symposium / 44

Thesocietal impact of fundamental research and technology sovereignty
–two antipodes? The case of advanced materials in Europe
Author: Jürgen Tiedje1

1 EU DG Research

In the last fifteen years, several Nobel Prizes in physics and chemistry have been awarded to mate-
rial science discoveries –discoveries combined with the expectation to have an impact on our global
economy and societies: graphene, gallium nitride, lithium-ion batteries, quantum dots, and metal-
organic frameworks.
Since the last five years, global competition between economies on critical technologies is high on
the agenda. Research and innovation in these technologies are exposed to a scrutiny against the
risk of having choke points. Governments want to ensure ‘technology sovereignty”for the benefit
of their economies and societies. Materials –access to critical raw materials as a resource and access
to advanced materials as a technology –are an intrinsic part of this discussion.
The European Union considers advanced materials as a priority where societal impact of materials
science and technology sovereignty should not –in a figurative sense - turn into antipodes: on one
side, a discussion amongst and for scientists and, on the other side, a focus only on technology
sovereignty. In February 2022, a few important scientists, researchers and innovators set out their
vision in a “Materials 2030 Manifesto”on how to avoid the two antipodes: accelerating research for
the benefit of European societies, tackling strategic dependencies and using innovative markets as
a launchpad for more growth and jobs.
The subsequent discussions have triggered a European strategy in February 2024 which the Euro-
pean Commission has been rolling out together with Member States. They will also clearly inform
the future Advanced Materials Act which the Commission announced under its “Competitiveness
Compass”in early 2025 andwhich it intends presenting later next year. Competitiveness of European
industries which matter for advanced materials has become a defining challenge for all.
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45

Test
Author: Paul LECOQNone

TBD

EURASC Symposium (Session 3) / 52

High-power batteries for the e-VTOL field

EURASC Symposium (Session 3) / 53

High-Power Batteries for eVTOL Applications
Author: GuanNan ZHUNone

The low-altitude flight sector boasts enormous development potential and demands high-performance
battery cells featuring “three highs and one fast”. Gotion High-tech has launched large cylindri-
cal battery products specifically designed for eVTOLs with an energy density of approximately
300Wh/kg. These products not only enhance power performance but also meet the flight require-
ments of eVTOLs. Having secured designated customers, the products have proven their adaptabil-
ity, and are expected to be officially put on the market in 2026. Gotion High-tech will continue to
deepen its focus on the 46-series cylindrical battery route in the eVTOL field, continuously launch
products with an energy density of 400Wh/kg and above as well as high-power products, while
steadily optimizing the endurance, power, load capacity and flight lifespan of eVTOLs.

EurASc Annual Meeting (2nd Day) / 55

Talk on EIC from Didier Zimmermann

56

Welcome & Diploma to new members

57

Next-Gen Skills from Science to Industry empowered by the Eu-
ropean Advanced Materials Academy

EURASC Annual Meeting (session 1) / 58
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Next-Gen Skills from Science to Industry empowered by the Eu-
ropean Advanced Materials Academy

EURASC Annual Meeting (session 1) / 59

Leonardo Da Vinci Award - ”Neurodegenerative disorders : are
we wrong?”

EURASC Annual Meeting (session 1) / 60

Blaise Pascal Medal: Chemistry -”Metals of Life: Sustainability,
Therapy and Dynamics”

EURASC Annual Meeting (session 1) / 61

Blaise Pascal Medal: Computational and Information Sciences -
”Finite Element Methods for Least-Squares Problems”

EURASC Annual Meeting (session 2) / 62

Blaise PascalMedal: Earth and Environmental Sciences - ”Hybrid
and Causal AI for Earth science”

EURASC Annual Meeting (session 2) / 63

Blaise PascalMedal: Engineering - ”ACoupledThermo-Elastoplastic-
Damage Model for Nano-Silica Incorporated Concrete”

EURASC Annual Meeting (session 2) / 64

Blaise Pascal Medal: Mareial Sciences - ”Regenerative Engineer-
ing: Material Breakthroughs ”

EURASC Annual Meeting (session 2) / 65
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Blaise Pascal Medal: Maythematics - ”Complexity and disorder
through the eyes of waves”

EURASC Annual Meeting (session 3) / 66

Blaise Pascal Medal: Medicine and Life Sciences - ”LifeWith Two
X Chromosomes”

EURASC Annual Meeting (session 3) / 67

Blaise PascalMedal: Physics - ”Re-inventing X-ray Imaging–Still
possible more than 125 years after its discovery?”

EURASC Annual Meeting (session 3) / 68

Blaise Pascal Medal - Social Sciences and Humanities - ”Render-
ing the molecular world”

EURASC Annual Meeting (session 3) / 69

Blaise Pascal Medal - Social Sciences and Humanities

EURASC Annual Meeting (session 4) / 70

Welcome & Diploma to New Members

EURASC Annual Meeting (session 4) / 71

Honor for Distinguished Leadership to Prof. Claude Debru and
Prof .Sasa Divjak

EURASC Annual Meeting (session 4) / 72

EURASC 2025 Annual Event closing session
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EURASC Annual Meeting (session 4) / 73

EURASC General Meeting

74

Next-Gen Skills from Science to Industry empowered by the Eu-
ropean Advanced Materials Academy
Author: Didier Zimmermann1

1 EIT RawMaterials

The European Advanced Materials Academy is a transformative initiative to position the European
Union at the forefront of advanced materials innovation, enabling the twin transition towards sus-
tainability and digitalisation while ensuring global industrial leadership. Despite the critical role
advanced materials play, the field is constrained by a lack of skilled talent. The Academy aims to
address this challenge by equipping Europe with the current and future skills necessary to lead in
this arena.
The Academy’s goal is to become a globally recognised materials learning and talent hub. Led by
EIT RawMaterials and in collaboration with the most important actors in advanced materials, the
Academy is set to disrupt the traditional talent development landscape.
Its approach begins with a comprehensive needs analysis, then the creation of a high-quality solu-
tions portfolio and credentialing system. Through partnershipswith education and training providers
across the EU, the Academy ensures wide access to its offerings. A massive marketing and commu-
nications campaign amplifies its reach, while stakeholder collaborations guarantee its long-term
impact. Financial sustainability is built into the model, ensuring the Academy continues well be-
yond the project’s initial phase. Project has a duration of 4 years starting July 2025.
With a focus on inclusivity and innovation, the Academy envisions a thriving community of skilled
and future-ready talents driving Europe’s advanced materials field. The initiative not only fills a
critical skills gap but also lays the foundation to revolutionise global standards, aligning with the
EU’s broader sustainability and industrial leadership goals.
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