CALL FOR PAPERS

Abstract Deadline - October 15,2025
Perugia - Italy - June 15-25/2026

16t
International
Ceramics

Congress
June 15-19/2026

(| Dth
rum

~on -
J\I NLJ:::r s
: 'Jy ') J-’)J/) ' 3-;"—"'.- b |

e

-

—
-

[m%e_c-congress.org

Y.WYAY,Y H.“

¥




{Benedetto Bonfigli, Porta Marzia.in Perugia, XV.sec.

i
] .*-_*;E‘ ;

Rvitarionto Atténd'

CIMTEC 2026 - 16th International Conference on Modern Materials and Technologies - will be held in Peru-
gia, ltaly, June 15 to 25, 2026. It will feature the 16th International Ceramics Congress (June 15-19) and the
10th Forum on New Materials (June 21-25), each of them including a number of international Symposia and
Conferences. As a major longstanding event for the international materials community, CIMTEC will gather
together a large and qualified audience of materials scientists, physicists, chemists and of experts of a wide
range of the most demanding application engineering areas of modern materials, from the molecular and
nanoscales to large complex integrated systems.

The National Research Council of Italy (CNR) and the National Agency for New Technologies, Energy and
the Economic and Sustainable Development (ENEA) will act as major endorsers of CIMTEC 2026 together
with the World Academy of Ceramics (WAC) and The International Ceramic Federation (ICF).

Chair, Co-Chairs and CIMTEC 2026 Symposia/Conferences Conveners invite you to foster the progress in
the field by contributing with your expertise to what promises to be a very comprehensive and exciting event,
and fo enjoy the immense unique artistic heritage and wonderful landscape of Umbria district.

Pietro Vincenzini Co-Chairs CIMTEC 2026
General Chair CIMTEC Conferences

National Research Council, ltaly Ohio A Mril’yurlliuy SirlngSIAl
io Aerospace Institute,

World Academy of Ceramics

Paolo Colombo
Universita degli Studi di Padova, Italy

C | MT E C International Ceramic Federation
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Symposium CA
Advances in Processing Science and
Manufacturing of High Performance Ceramics
and Composites

Recent progress in the science and manufacturing of advanced ceramics and composites will be at the forefront of
this symposium. Topics will include both conventional powder processing routes and innovative, environmentally
friendly, energy-efficient “green” processing methods. The scope spans dense and porous bulk materials,
composites, thick and thin films, laminated and graded structures, and hybrid and hierarchical nanostructures.
Key focus areas include the rational improvement of traditional powder synthesis, processing, and sintering
methods, along with the mechanisms and kinetics underpinning novel fabrication techniques. Emerging directions
for designing complex, high-performance structures—from the atomic and molecular scale to micro-, meso-,
and macro-structures—will also be emphasized. These advancements aim to optimize properties for specific
performance requirements.

By integrating cutting-edge experimental, theoretical, and IA/computational approaches, this symposium seeks to

chart new directions and address the challenges shaping the future of advanced ceramics and composites.

Session Topics

CA-1 Advances in powder synthesis and processing
e Powder synthesis and characterization (solid state, solution processes, sol-gel, hydrothermal, combustion
synthesis, mechanosynthesis, laser/microwave/plasma assisted synthesis; structure, chemistry, morphology, state
of aggregation, packing, flowability, sinterability)
e Colloidal processing (surface chemistry, rheology,
agglomerate softening/removal, new surfactant/ International Advisory Board
dispersant systems...)
e Shape forming and green body processing Co-Chairs:
(pressing, injection moulding, slip/tape casting, Rajendra K. BORDIA, Clemson University, USA
plastic forming, freeze and gel casting, additive 'I;A?ntIRCIESIEIF}R'I'ARLS' .Polllhec.mco.(t:ll Erlno,tltglyéConvener)
. a , Technical University Darmstadt, Germany
free. fqrmlng, large/complex shape compone.nts, Yoshio SAKKA, NIMS, Japan
debinding processes, computer-aided processing,
modelling and simulation of forming processes...) Members:
. . Umberto ANSELMI-TAMBURINI, University of Pavia, Italy
. Smterln.g and .rela.ted processes (free . and Samuel BERNARD, IRCER Limoges, France
constrained sintering, pressure assisted, Christina BIRKEL, Arizona State University, USA
atmosphere-controlled sintering, interface Francis CAMBIER, INS-BCRC, Mons, Belgium )
phenomena, simulation of sintering and interface #ﬂeiﬁr-wﬁrl‘ggsllr\l@:\?vgbm Norwegian University of Science &
dynamics, nano/microstructure control, structure/ Claude ESTbURNES, CNRS, France
property relationships...) Begona FERRARI, CSIC, Instituto de Ceramica y Vidrio, Spain
Rosario A. GERHARDT, Georgia Institute of Technology, USA
CA-2 Advanced molecular-level processing of Thomas GRAULE, EMPA, Switzerland
f . I ial Masashi HASEGAWA, Nagoya University, Japan
unctional nanomaterials Suk-Joong L. KANG, KAIST, South Korea
1D/2D-materials, nanoparticles, nanocomposites, Lisa KLEIN, Rutgers University, USA
hierarchical and hybrid structures: structural and Christophe MARTIN, CNRS, France
f . | ch terizati Laura MONTANARO, Politecnico di Torino, Italy
unctional characterization Rodrigo MORENO, CSIC, Spain
. . Guenter MOTZ, University of Bayreuth, Germany
CA-3 Polymer-derived ceramics Alexander S. ROGACHEV, ISMAN, RAS, Russia

Novel preceramic polymers systems, conversion
mechanisms, innovative processing for polymer-to-
ceramic conversion, composites, hybrid materials,
fibres, coatings, foams; structural and functional
characterization, modelling of materials, processes
and functions

Yoshiyuki SUGAHARA, Waseda University, Japan

Mikolai SZAFRAN, Warsaw University of Technology, Poland
Wei-Hsing TUAN, National Taiwan University, Taiwan

Jef VLEUGELS, KU Leuven, Belgium

Fumihiro WAKAI, NIMS, Japan

Masahiro YOSHIMURA, Tokyo Institute of Technology and
KISTEC, Japan
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Microwave processing

Microwave-material interactions; temperature control during processing, non-contact temperature sensing:
microwave-assisted synthesis, sintering, melting, coating and joining; hybrid processes; structural and functional
characterization of materials; theory and modelling and simulation of materials and processes

Novel sintering approaches - Spark Plasma, Flash Sintering, Laser Sintering, Cold Sintering
Advances in understanding the dynamics of activated sintering mechanisms; hybrid techniques; process control,
structural and physico-chemical properties characterization; modelling and simulation of process and properties

Inorganic Functionally Graded Materials

Design criteria synthesis and processing of FGM bulk materials, composites and hybrids; Functionally graded thin films
and coatings; characterization, structure and functionality.

Mechanical, thermochemical and functional applications; modelling and simulation of materials and processes

SHS ceramics

Theory and modeling of SHS processes and structural transformations; SHS of powders from the micro- to nano-
scale. Consolidation of the SHS-powders (sintering, HP, SPS, HIP, etc.); SHS of bulk materials (functional and structural
ceramics, composites, metal/ceramic composites, foams...); application and industrialization

The glass ceramics route
Fundamentals of glass crystallization; structure/properties relationships; advances in processing for bulks, thin films,
fibers, composites; process monitoring and control; in-situ and operando testing

Bio-inspired and bio-enabled processing

Complex multifunctional nano structured materials with peculiar and specially designed electrical, magnetic, electro
chemical, bioresponsive and structural properties resulting from bio inspired processing routes are stimulating growing
research as they involve such diverse areas as molecular recognition and self assembly, self healing, hierarchical
patterning, biotemplating and microorganisms-mediated materials synthesis.

This session will cover topics such as: i. Self-assembly, mineralization and hierarchical organization; ii. Hybrid structures
and living materials; iii. Structure and mechanics of bioinspired materials; iv. Bioinspired functional surfaces;
v. Bioinspired materials for biomedical applications; vi. Application and performance of bioinspired materials.

CA-10 Other special processing routes

Electrophoretic deposition; ultra-high pressure and shock synthesis and compaction; microgravitational processing;
directional solidification from eutectics

Symposium CB

Progress in Additive Manufacturing of Ceramics

and Composites

Additive manufacturing (AM) enables the manufacturing of components with intricate shapes and a previously
unattainable degree of optimization of their morphology. The versatility of AM techniques has revolutionized
the ceramic industry, allowing for the creation of complex geometries and customized designs that were once
impossible to achieve using traditional manufacturing methods.

This paradigm shift has not only enhanced the performance of ceramic components but also expanded their
potential applications across various sectors. In fact, AM has opened up several opportunities for employing different
3D printing processing technologies to manufacture ceramic parts to be used in advanced applications in fields
ranging from energy to aerospace and defense, from automotive to constructions and healthcare. Furthermore, a
transition from mere prototyping and lab-scale manufacturing to industrial-scale fabrication is currently occurring.
Despite significant advances in terms of equipment and feedstocks, more effort should still be devoted to further
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advancements in terms of materials, technologies and design. Moreover, issues of quality control and non-
destructive characterization should also be considered, in order to enable further progress in the field. Addressing
these challenges will be crucial for improving the reliability, reproducibility, and overall performance of additively
manufactured ceramic components, ultimately facilitating their wider adoption in critical applications across
various industries.

This symposium aims at showcasing recent developments in all different aspects related to additive manufacturing
of ceramic materials, including traditional, advanced, functional, bio-, high and ultrahigh-temperature ceramics,
glasses and composites, and their applications. The event will bring together researchers, industry professionals,
and experts to explore innovative techniques, discuss challenges, and share insights on the future of ceramic

additive manufacturing in different sectors.
International Advisory Board

Session Topics Convener:
Paolo COLOMBO, University of Padova, Italy

CB-1 Recent advances in additive manufacturing Members:

technologies for ceramics, glasses and
composites

CB-2 New additive manufacturingapproaches,including

multi-material and hybrid printing technologies

Zhangwei CHEN, Shenzhen University, China
Frank CLEMENS, EMPA, Switzerland

Richard GAIGNON, 3DCeram, France

Jens GUENSTER, BAM, Germany

Rujie HE, Beijing Institute of Technology, China
Soshu KIRIHARA, Osaka University, Japan

Majid MINARY, University of Texas at Dallas, USA

Tassilo MORITZ, IKTS Fraunhofer, Germany

Fabrice PETIT, Belgium Ceramic Research Centre (BCRC),
Belgium

Fabrice ROSSIGNOL, University of Limoges, France
Tobias SCHAEDLER, HRL Laboratories, USA

Martin SCHWENTENWEIN, Lithoz GmbH, Austria

Xuan SONG, University of lowa, USA

Xiaoyong TIAN, Xi‘an Jiaotong University, China

E. Rodney TRICE, Purdue University, USA

Lorenzo VALDEVIT, University of California at Irvine, USA
Huisuk YUN, Korea Institute of Materials Science, South Korea

CB-3 Development of novel feedstock formulations
CB-4 Characterization of printed ceramics

CB-5 Novel applications and validation of AM ceramic
components

CB-6 Design for AM

Symposium CC
Joining of Ceramic Materials: Scalable, Reliable,
and Sustainable Solutions

As deep-tech innovations drive the development of novel materials and manufacturing processes, new approaches
to inorganic materials joining and integration are emerging. The demand for advanced joining solutions for
ceramics, glasses, and their composites continues to grow, fueled by cutting-edge applications such as advanced
microelectronics, next-generation energy systems, biomedical implants, space exploration, and more. These fields
require engineered joining solutions that harness the unique properties of ceramic materials while ensuring
structural integrity and functionality in complex final components.

One of the key challenges in this field is the joining of materials with inherently different chemical, thermal, and
mechanical behaviors. Achieving robust and durable dissimilar joints necessitates a deep understanding and
control of materials interactions across multiple length scales, from nanoscale to macroscopic assemblies. Surface
functionalization, interfacial reactions, and advanced or unconventional joining techniques play a critical role in
optimizing performance and reliability.

Building on the success of previous CIMTEC symposia, this symposium will serve as a dynamic forum for researchers,
engineers, and industry experts to discuss the latest advancements, share insights, and explore future directions
in ceramics joining and integration.
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Topics will cover modeling, processing, characterization, and testing across multiple scales—from nano- and
microscale to macroscale—addressing a range of technology readiness levels. Key Topics Include:

¢ Surface and interface science: wetting phenomena, diffusion mechanisms, and interfacial reactions

¢ Innovative joining techniques: nano-bonding, transient liquid phase bonding, laser joining, rapid heat-source

methods, and more
¢ Characterization and reliability assessment

e Computational modeling and simulation: from atomic-scale interface modeling to macroscopic joint design and

performance prediction

Session Topics

CC-1Interface science for integration of inorganic
materials
e Thermodynamics and kinetics of interface formation
e Mechanisms of wetting and adhesion
¢ Characterization and control of interfaces for high-
performance joints

CC-2 Innovations in joining methods and materials
¢ Challenges and solutions in joining similar and
dissimilar materials
e Joint performance:
stability, and reliability
e Modeling, design, and characterization of joined
components

strength, thermal/chemical

International Advisory Board

Convener:
Milena SALVO, Politecnico di Torino, Italy

Members:

Jian CAO, Harbin Institute of Technology, China

Valerie CHAUMAT, CEA, France

Monica FERRARIS, Politecnico di Torino, Italy
Masahiro FUKUMOTO, Toyohashi University of Technology,
Japan

Marion HERRMANN, Technische Universitaet Dresden,
Germany

Figiri HODAJ, Grenoble Institute of Technology, France
Kevin M. KNOWLES, University of Cambridge, UK
Takaaki KOYANAGI, ORNL, USA

Ivar E. REIMANIS, Colorado School of Mines, USA
Noritaka SAITO, Kyushu University, Japan

Stefan SCHAFFOENER, Bayreuth University, Germany

Alexander SHAPIRO, Ohio State University, USA
CC-3 Engineering applications Fabrizio VALENZA, ICMATE-CNR, Italy
¢ Joining and integration challenges across macro-,
micro- and nanoscales
e Joining techniques for MEMS, microelectronics, and packaging
¢ Applications in space, automotive, energy, biomedical, and other high-tech industries

¢ Sustainable joining techniques

Symposium CD
Ceramic Thin Film and Coatings for Protective,
Tribological and Multifunctional Applications

This symposium focuses on cutting edge experimental, theoretical and manufacturing issues associated with

advanced thin films and coatings deposition techniques and surface modification and functionalization processes.

These processes allow the realisation of surfaces with enhanced properties and/or novel multi-functionality,

thereby enabling them to meet present requirements and future challenges for more efficient, reliable, inexpensive

and clean applications that serve the technological needs of our society. Of interest are materials systems based

on oxide and non-oxide ceramics; new carbons; metal-ceramic, organic-ceramic and nano-composites; and hybrid

and graded structures. Focus will be on:

¢ Advances in deposition, surface modification, and nanostructuring techniques

¢ Refined characterization and properties at meso- to nanoscale

® Protective coatings aimed at improving the often combined, thermal, chemical and mechanical degradation of
components in corroding, oxidizing and generally harsh environments.
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e Tribological thin films and coatings used in, for
example, cutting tool and machining, medical devices,
electronic displays, hard disks, optical coatings.

e Smart and multifunctional thin films and coatings:
self-cleaning, anti- microbial, anti-fouling, catalytic,
electrically/magnetically/optically responsive, thermo-
electrics, piezoelectrics.

¢ Multiscale materials and process modeling and
simulation; data-base development for coatings

Session Topics
CD-1 Thin film deposition techniques and film growth
CD-2 Multifunctional thin films and coatings

CD-3 Hard and wear-resistant coatings

CD-4 Protective coatings in oxidizing, high-
temperature, and harsh environments

International Advisory Board

Convener:
Per EKLUND, Uppsala University, Sweden

Members:

Jun AKEDO, AIST, Japan

Samir M. AOUADI, University of North Texas, USA
Christopher C. BERNDT, Swinburne University of Technology,
Australia

Mariona COLL, ICMAB-CSIC, Spain

John F. CURRY, Sandia National Laboratories, USA

Sang Sub KIM, Inha University, South Korea

Nikola KOUTNA, TU Wien, Austria

Luca LUSVARGHI, University of Modena & Reggio Emilia, Italy
Jan MACAK, University of Pardubice, Czech Republic

Paul H. MAYRHFER, TU Wien, Austria

Peter MECHNICH, DLR, Germany

Elizabeth OPILA, University of Virginia, USA

Henrik PEDERSEN, Linkoeping University, Sweden

Kevin PLUCKNETT, Dalhousie University, Canada

Kostas SARAKINOS, University of Helsinki, Finland

Laurent SOUQUI, Uppsala University, Sweden

Armelle VARDELLE, University of Limoges, France

Robert VASSEN, Forschungszentrum Juelich GmbH, Germany
Cheryl XU, North Carolina State University, USA

Mikhail L. ZHELUDKEVICH, Helmholtz-Zentrum hereon, Germany

Symposium CE
Porous Ceramics for Environmental Protection,
Energy-related Technologies and Advanced
Industrial Cycles

The focus of this Symposium is to discuss innovative approaches to develop, characterize and apply ceramics

containing a high volume of tailored porosity, ranging in size from Angstroms to millimeters.

These porous ceramics include high surface and cellular architectures such as honeycombs, foams, scaffolds,

hollow fibers, fiber networks, membranes, nano-, micro- and meso-porous materials, monoliths and coatings

possessing hierarchical porosity, as well as structures produced by the replication of biological templates or by

additive manufacturing technologies.

Such porous components find use in a wide range of emerging applications in environmental protection, water

purification, energy production and saving, molecular scale sensing, optical devices and a number of advanced

industrial applications.

The main topics that will be addressed are:

¢ New materials and synthesis mechanisms

¢ Materials optimization at the nano- and meso-scale

¢ Theory and experimental evaluation of physical and chemical processes related to material functions such as
transport phenomena, defect chemistry, interface reactions, separation and catalysis mechanisms, etc...

¢ Novel design and fabrication of components and devices

e Evaluation of material/component/ device performance

¢ Advances in testing methods

¢ Modeling of structure and properties of porous ceramics

¢ Topological optimization of porous ceramic components

¢ Engineering applications of porous ceramics
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Session Topics

CE-1 Novel processing, microstructural and morphological control of porous ceramics, synthesis of porous
ceramics (nano to macro), including Additive Manufacturing

CE-2 Adsorption, capillary phenomena, molecular thermodynamics of fluids and intermolecular interactions
within the porous network

CE-3 Structure and functional, mechanical and
thermal properties of porous ceramics; structure/
transport/functional properties relationships International Advisory Board
CE-4 Advances in the characterization of the porous Convener:
structure (adsorption and intrusion porosimetry, Yu-Ping ZENG, Shanghai Institute of Ceramics, CAS,
thermophotometry, high resolution microscopy, China

image analysis, scattering techniques, computed Members:

tomography, etc.) Enrico BERNARDO, Universita di Padova, ltaly
. . . Tobias FEY, University of Erlangen-Nuremberg, Germany
CE-5 Modeling and simulation of porous structure and Manabu FUKUSHIMA, AIST, Japan
. Gideon GRADER, Technion City, Israel

properties Valentina MEDRI, CNR-ISSMC, Italy

CE-6 Progress in applications of porous ceramics Kazuki NAKANISHI, Nagoya University, Japan
filtrati d ti Tatsuki OHJI, Defense Innovation Science & Technology

gas filtration and separation Institute, Japan

e micro filtration and ultrafiltration Michael SCHEFFLER, Magdeburg University, Germany
« catalysis and catalyst supports :(n-Hyuck SONG, Korea Institute of Materials Science, South
orea
* membrane and reactors Cekdar VAKIF AHMETOGLU, Izmir Institute of Technology,
¢ functional applications Turkey
* energy storage, conversion, and saving applications Chang-An WANG, Tsinghua University, China
e th | t licati Jianfeng YANG, Xi‘an Jiaotong University, China
ermal management application Yu ZHOU, Harbin Institute of Technology, China

¢ biological application
e light-weight application
e other advanced industrial applications

Symposium CF
High and Ultra High Temperature Ceramics
and Composites for Extreme Environments

Revolutionary improvements in operating efficiency or performance characteristics require increasingly hostile
operating environments. For example, handling of molten metals exposes materials to extreme temperatures,
reducing conditions, and thermal shock. Other applications of interest include leading edges for hypersonic
aerospace vehicles, components in nuclear fission or fusion energy systems, refractories for steel, glass, and
specialty metal processing, and many others. Ceramic materials and ceramic matrix composites are candidates for
many applications that involve severe temperatures, chemical reactivity, or mechanical stresses.

In recent years, a number of oxide, non-oxide, and compositionally complex ceramic materials have been
investigated for use in extreme environments. This symposium will examine the critical aspects in four different
areas: 1) Synthesis and Processing; 2) Corrosion, Oxidation, and Testing; 3) Mechanical and Thermal Properties;
and 4) Characterization, Analysis, and Simulation. The materials of interest comprise a wide range of ceramics
including conventional oxide ceramics such as alumina and zirconia to more specialized compositions such as
boride, carbide, and nitride materials. The materials of interest can be monolithic, single phase ceramics, porous
materials, multi-phase particulate ceramics, or composites, HT coatings, and compositionally complex materials.
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Session Topics

CF-1 Synthesis and processing

¢ New materials and novel synthesis routes

¢ Production of nano-powders, coatings, and engineered
architectures

e Carbothermal and borothermal reduction

e Polymer derived ceramics and solution synthesis
routes

¢ In-situ reaction synthesis

¢ Shape forming methods such as pressing, tape
casting, extrusion, etc.

¢ Additive manufacturing and net shape forming

¢ Densification kinetics

® Pressureless and pressure-assisted sintering

¢ Field assisted sintering and other advanced methods

¢ Directionally solidified eutectics

e Ultra-high temperature ceramic matrix composite

CF-2 Corrosion, oxidation, and testing

¢ Analysis of reaction mechanisms and kinetics

International Advisory Board

Convener:
William G. FAHRENHOLTZ, Missouri University of Science
and Technology, USA

Members:

Jon BINNER, University of Birmingham, UK

Jan DUSZA, Institute of Materials Research, Slovakia
Gilbert FANTOZZI, INSA de Lyon, France

Mathias HERRMANN, IKTS, Germany

Walter KRENKEL, University of Bayreuth, Germany

Peter KROLL, University of Texas, Arlington, USA
Hua-Tay LIN, Guangdong University of Technology, China
Branko MATOVIC, University of Belgrade, Serbia

Miladin RADOVIC, Texas A&M University, USA

Robert O. RITCHIE, University of California, Berkeley, USA
Pavol SAJGALIK, Slovak Academy of Sciences, Slovakia
Raffaele SAVINO, University of Naples Federico I, Italy
Katsumi YOSHIDA, Institute of Science Tokyo, Japan

e Testing in simulated hypersonic flight conditions or other operational environments

e Highly energetic reaction environments

e Correlation of laboratory testing to application environments

Simulation and modelling of degradation reactions
Phase equilibria and thermodynamic tools
Non-equilibrium reaction analysis

CF-3 Mechanical, thermal and optical properties

e Strength and fracture toughness

e Friction and wear

s Elevated temperature properties

¢ Testing above 1600 °C

s Finite element simulations and other models

¢ Testing under combined loads (e.g., mechanical and electrical)

*New test methods
* Microstructure-property relationships

CF-4 Characterization, analysis, and simulation

¢ Advanced characterization methods

¢ In-situ and in-operando characterization under extreme conditions

e Electron microscopy and high resolution imaging

e Emerging characterization tools for structural materials

e Spectroscopic methods

e Thermodynamic and kinetic studies

¢ Ab-initio calculations and other predictive tools
e First principles simulations

e Experimental and computational studies of phase equilibria

* Multiscale simulations and models
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Symposium CG
High-Entropy Ceramics

High-entropy ceramics (HECs) represent a groundbreaking advancement in materials science, emerging as a
transformative class of materials with exceptional properties and vast potential for diverse applications. Originating
from the broader concept of high-entropy alloys (HEAs), high-entropy ceramics extend the principles of entropy
stabilization to ceramic systems, typically comprising four or more principal cations in near-equimolar ratios. This
unique compositional complexity leads to the formation of single-phase or multi-phase structures with remarkable
thermal, mechanical, and functional properties.

The development of high-entropy ceramics has opened new frontiers in materials design, enabling the exploration
of previously uncharted compositional spaces. Their inherent chemical diversity and configurational entropy
contribute to enhanced phase stability, superior mechanical strength, exceptional resistance to extreme
environments (such as high temperatures, corrosion, and radiation) and extraordanary functionalities. These
attributes make HECs highly attractive for applications in energy storage, aerospace, nuclear engineering, catalysis
and advanced electronics, among others.

Recent advancements in synthesis techniques, computational modeling, and characterization tools have
accelerated the discovery and optimization of high-entropy ceramics. Researchers are now able to tailor their
properties with unprecedented precision, paving the way for innovative solutions to some of the most pressing
technological challenges. As the field continues to evolve, high-entropy ceramics are poised to play a pivotal role
in shaping the future of materials science and engineering, offering a paradigm shift in how we design and utilize
advanced materials.

This symposium aims to bring together leading researchers, scientists, and engineers to share their latest findings,
innovations, and insights in the rapidly evolving field of high-entropy ceramics.

Session Topics

CG-1 Process development and advanced manufacturing
¢ Novel synthesis techniques for microsized and nanosized high-entropy ceramic powders
e Advanced processing and manufacturing technologies of high-entropy ceramics, coatings, films and composites
¢ Phase formation, stability, microstructure control and characterization and cutting-edge analysis techniques

CG-2 Mechanical properties, performance and applications
¢ Mechanical properties at room/high temperatures
e Corrosion, oxidation and ablation behaviors
Tribology and wear resistance
¢ Radiation tolerance and other extreme environment performance
e Applications in aerospace, defense, and nuclear industries
e Other innovative industrial applications

CG-3 Functional properties and applications International Advisory Board

e Physical, magnetic, thermoelectricc microwave
absorbing, dielectric, transparent properties and
applications

¢ Energy storage, conversion and applications

e Catalytic properties and application

¢ Other potential functionalities and applications

Convener:
Guo-Jun ZHANG, Donghua University, China

Members:

Subramshu S. BHATTACHARYA, IIT Madras, India
Bai CUI, University of Nebraska - Lincoln, USA
Kaveh EDALATI, Kyushu University, Japan

Horst HAHN, University of Arizona, USA

Gregory E. HILMAS, University of Missouri, USA
Chun-Hway HSUEH, National Taiwan University, Taiwan
Ryo INOUE, Tokyo University of Science, Japan
Jian LUO, University of California, San Diego, USA
Frederic Tullio MONTEVERDE, CNR-ISSMC, Italy
Corey OSES, Johns Hopkins University, USA

CG-4 Theoretical and computational studies

e Computational modeling, simulation and data-driven
design of high-entropy ceramics
Thermodynamics and kinetics in synthesis and

applications

Predictive modeling of properties and performance
Insights into entropy stabilization and phase formation
e Emerging trends and future directions

Michael J. REECE, Queen Mary University London, UK
Leonardo VELASCO ESTRADA, Universidad Nacional de
Colombia, Colombia

Yiguan WU, Alfred University, USA

Yanchun ZHOU, Zhengzhou University, China

Ji ZOU, Wuhan University of Technology, China
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Symposium CH

MXenes and Related Materials: From
Fundamentals to Sustainable Applications

This Symposium aims to be an international forum where the different aspects of layered carbides, nitrides, and
borides and their 2D derivatives are discussed. The Symposium will focus on the multifaceted world of MXenes,
highlighting their synthesis, tunability of chemistry, structure and properties, and scalability through experimental
and computational approaches. The sessions will cover advances in the structural, morphological, chemical, and
surface characterization of MXenes, their optical and electronic properties, bridging theory and experiments. The
program will cover diverse applications, from energy harvesting and storage, sensing, catalysis, and healthcare to
electromagnetic interference shielding, thermal management, and communication. MXene composites, hybrids,
and their respective properties and applications will also be covered. This event will serve as a platform for
researchers to exchange ideas, foster collaborations, and push the boundaries of MXene science and technology.

Session Topics

CH-1 Synthesis and structure, morphology and International Advisory Board

chemistry of MXenes and their composites and CavEnaE:

hybrids Yury GOGOTSI, Drexel University, USA
L. Johanna ROSEN, Linkoping University, Sweden
CH-2 Property characterization
* Mechanical and tribological Members:
e Thermal Babak ANASORI, Purdue University, USA
Thierry CABIOC’H, University of Poitiers, France

* Optical and electronic Huiming CHENG, Institute of Metal Research, China

¢ Electrochemical and catalytic Qunfeng CHENG, USTC, China
L. Jesus GONZALEZ-JULIAN, Laboratory of Thermo-structural
CH-3 Applications Composites (LCTS), France
¢ Electronic and optoelectronic Qing HUANG, Ningbo Inst.of Materials Technology &
* Energy harvesting and storage Engineering, China o
e EM shieldin Chong Min KOO, Sungkyunkwan University, South Korea
. g Shibo LI, Beijing Jiaotong University, China
* Sensing Michael NAGUIB, Tulane University, USA
e Catalysis Valeria NICOLOSI, Trinity College Dublin, Ireland
e Biomedical Tatiana PRIKHNA, Inst. for Superhard Materials of NAS of
o Mechanical Ukraine, Ukraine

Jochen M. SCHNEIDER, RWTH Aachen University, Germany
CH-4 Theory, computational modelling, data science
and new directions for MXenes

Symposium CI
Advances in Functional Materials for Energy
Harvesting, Storage and Solar Fuels

This symposium highlights the pivotal role of functional nanomaterials with tailored properties in driving sustainable
solutions for energy, environment, and health challenges. The focus is on cutting-edge energy technologies and
devices based on inorganic, hybrid, and composite materials, emphasizing recent advances in nanotechnology and
their industrial impact.

The sessions will cover advancements in the processing, characterization, and application of nano- and
heterostructured materials, with a special focus on their use in photovoltaics and solar fuel technologies. Topics
will explore cutting-edge chemical processing techniques, scalable fabrication methods, and interface-driven
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functionalities to enhance energy conversion and
harvesting. Experts will highlight innovations in catalytic
systems for hydrogen and ammonia production and
CO, reduction, and new materials for solar cells and
self-powered devices, driving sustainable solutions for
energy challenges.

This event serves as an international platform for
researchers, industry professionals, and innovators to
showcase technological advancements, exchange ideas,
and explore collaborative opportunities in developing
sustainable energy and environmental solutions.
Participants are invited to submit abstracts on these and
related topics.

Session topics

Cl-1 Innovative nano- and heterostructured functional
materials for renewable energy applications
e Chemical processing of nanomaterials: electrospinning,
plasma-assisted deposition, sol-gel, and microwave-
enhanced synthesis

International Advisory Board

Convener:
Sanjay MATHUR, University of Cologne, Germany

Members:

Kamlendra AWASTHI, Malaviya National Institute of
Technology Jaipur, India

Daniel CHUA, National University of Singapore, Singapore
Flavio DE SOUZA, Universidade Federal do ABC, Brazil
Suhash DEY, Indian Institute of Technology, Hyderabad, India
Armin FELDHOFF, Leibniz University Hannover, Germany
Olivier GUILLON, Forschungszentrum Juelich, Germany
Guo-Hua HU, University of Lorraine, France

Emanuel IONESCU, Fraunhofer IWKS, Germany

Maarit KARPPINEN, Aalto University, Finland

Kwang Ho KIM, Pusan National University, South Korea
Jing-Feng LI, Tsinghua University, China

Graziella MALANDRINO, Universita di Catania, Italy
Yogendra MISHRA, University of Southern Denmark, Denmark
Tohru SEKINO, Osaka University, Japan

Sang Il SEOK, Ulsan National Institute of Science and
Technology, South Korea

Trystan WATSON, Swansea University, UK

Gunnar WESTIN, Uppsala University, Sweden

¢ Energy-efficient and scalable production of nanomaterials and nanocomposites

e Fabrication of interface-driven functionalities and multi-material heterostructures
¢ Transparent conducting oxides and heterostructures for energy harvesting

¢ Nanostructured oxides and composites for excitonic solar cells

¢ Piezoelectric and plasmonic materials for energy transfer and self-powered systems
¢ Innovative techniques for characterizing and manipulating nanostructures

¢ Large-scale integration of functional nanodevices and heterostructures

ClI-2 Recent developments in photoactive materials

e Advanced materials for next generation photovoltaic devices

¢ Frontiers of organic, hybrid, and perovskite solar cells
e Solar cell architectures and materials requirements

* Next generation electron and hole transport materials
e Hybrid interfaces and nanocrystalline junctions

¢ Charge generation, trapping and transport

¢ Optoelectronic devices based on nanoparticle, nano-wires and composites

CI-3 Green hydrogen production, storage and utilization

¢ Advanced materials for artificial photosynthesis and solar hydrogen

e Tandem concepts (PV-PEC) for green hydrogen production
¢ (Photo)electrosynthesis of ammonia and other solar fuels

¢ Hydrogen'’s role in CO, capture, utilization, and conversion to synthetic fuels

e Hydrogen as a carrier for energy transport and storage

e Circular economy approaches linking hydrogen, CO,, and ammonia value chains

e Electrolysis advancements for green hydrogen production
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Symposium CJ
Geopolymers, Inorganic Polymers and
Sustainable Materials

Refractory inorganic polymers can be made at ambient temperatures and pressures. These materials include
alumino-silicates or “geopolymers”, phosphates, borates, silicates, cuprates and other chemically bonded, inorganic
compounds. The use of waste products or components derived from biological materials as starting compounds
or as reinforcements in composites demonstrates the eco-friendly and sustainable nature of these materials.
Novel potential applications of such composites include fire and corrosion resistant materials, infrastructure and
construction materials, thermal insulation, porous materials, structural ceramic composites containing ceramic,
metal or biological reinforcements, hydrogen storage, liquid and water purification, porous materials for CO2
sequestration and precursors to ceramics.

Main proposed matters for discussion:

e Synthesis, processing microstructure International Advisory Board
e Mechanical properties, thermal shock resistance Convener:
¢ Infrastructure and construction materials Waltraud M. KRIVEN, University of lllinois at Urbana-
e Waste encapsulation Champaign, USA
e Composites Members:
¢ Coatings (fire, oxidation or corrosion resistant) Cengiz BAGCI, Hitit University, Turkey
| ive f . hod d . Vilma DUCMAN, ZAG Ljubljana, Slovenia
* Alternative forming methods and conversion to Ana FERNANDEZ-JIMENEZ, Eduardo Torroja Institute for
ceramics Construction Science, Spain
oN | licati Elie KAMSEU, MIPROMALO, Cameroon
ovel applications Patrick KEANE, University of South Australia, Australia
o Alkali activated cements Wei-Hao LEE, National Taipei University of Technology, Taiwan
Cristina LEONELLI, Universita degli Studi di Modena e Reggio
Emilia, Italy

Session TOPICS Yiannis PONTIKES, KU Leuve,n Belgium

John PROVIS, Paul Scherrer Institut, Switzerland

CJ-1 Synthesis, processing and microstructure Ruy A. Sa RIBEIRO, INPA, Manaus, Brazil
2 . Sylvie ROSSIGNOL, ENSCI, France
CJ-2 Properties Ana C. TRINDADE, University of Sao Paulo, Brazil

. . Juho YLINIEMI, University of Oulu, Finland
CJ-3 Structural and functional applications y

Symposium CK
Progress in Electroceramics Research

Improvements in basic knowledge and practical exploitation of their unique properties, has established electrical
ceramics as a central and fast developing sector in materials research, resulting in a significant impact on several
areas of modern technologies. The increasing demand for even more refined or novel properties hardly to be
competitively met by other materials is fuelling the interest for improved or new processing routes and deeper
understanding of the fundamental materials science to meet requirements coming from a variety of advanced
civilian and defence applications.

Normal and relaxor ferroelectric materials, microwave dielectric ceramics, lead-free piezoelectrics, multiferroic
materials, thermal electric materials and ionic and mixed ionic electronic conducting ceramics are but some
examples of the ongoing developments in the area which massively makes use of the opportunities offered by
nanoscience and nanotechnology, and by computational modelling and new theory.

Major focus will be on:
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¢ Development of new and more efficient processes, better characterisation tools of bulk, crystalline, glassy and
amorphous materials, thin films, multilayers, superlattices, nanomaterials, nanostructures and hybrid materials;
advances in thin-film and related micro/ nano-fabrication techniques and “bottom-up” approaches that offer the
potential for high-density integration of nanoscale devices

e Fundamental mechanisms, novel (multi)functional characteristics and behaviour of materials such as electronic
structure, quantum effects, phase transitions, transport phenomena, defects, diffusion, domain structure
and switching, grain boundary controlled mechanisms, nanosize effects, surfaces and interfaces, dielectric,
piezoelectric, magnetic and optical properties, ageing and fatigue, reliability, fractals, modeling and simulation, etc.

* New developments in devices including resonators, filters, fuel cells, batteries, high energy density capacitors,
gas separation membranes, piezoelectric devices, sensors and actuators, MEMS/NEMS devices, and related
integration technologies.

A Special Session “Magnetoelectrics and Multiferroics: Advances in Materials, Devices and Applications” will

complement the Symposium activities.

Session Topics

CK-1 Dielectrics and microwave materials
e Fundamentals, synthesis, processing, characterisation . .
« Capacitor dielectrics International Advisory Board
o Mptt insulators N _ . Convener:
o I_l\_/ll_lcc(t;owave and millimeter wave dielectrics Xiang Ming CHEN, Zhejiang University, China
L]
¢ New thin film materials and integration technologies Members:
* Packaging and interconnect issues Sheikh‘AKBAR, Ohio.State Uni\{ersity, USA
Masaki AZUMA, Institute of §C|ence Tokyo, Japan
CK-2 Ferroelectric, piezoelectric, pyroelectric, and g?'a“gbaan'?’gﬁ'\\‘“z/ﬁiﬁgvﬁja"é%?ﬁ%\?ﬁtssr’;:ﬁ; L Freinies
ferroelastic ceramics Brahim DKHI,L Centrale Supelec, France
e Synthesis and processing: polycrystalline ceramics Sossina M. HAILE, Northwestern University, USA
and composites, thin/thick films, single crystals, novel ~ Heli Maarit JANTUNEN, University of Oulu, Finland
materials Ang!reas KLEIN, TU Darmstad.t, Germany
. . Jurij KORUZA, TU Graz, Austria
* Ferroelectric new materials Pool See LEE, Nanyang Technological University, Singapore
¢ Lead-free ferroelectrics and piezoelectrics Jing-Feng LI, Tsinghua University, China
e Relaxor ferroelectrics i?rbarg M::/IL:EHJAOEZE]CSSTEfraSnFInstitl'l:t? Slgvenia
* Theory and modelling Liliana MITOSERIU, Uﬁiversit;%ﬂt&?exc;r?gru?(;r:: Cuza”, Romania
* Characterisation lan M. REANEY, The University of Sheffield, UK
¢ Electromechanical behaviour and piezoelectric Edward M. SABOLSKY, West Virginia University, USA
applications Xun SHI, Shanghai Institute of Ceramics, China
* Thin film devices Eric WACHSMIAN, University of Maryian, USh.
* Capacitor al:_)ph?ahons’ MLcc Satoshi WADA, Ulniversity 0\1/‘ YamanZshi, Jlapan
* Sensor applications Xiaohui WANG, Tsinghua University, China
* Novel applications John WEI, University of Toronto, Canada
Di WU, Nanjing University, China
CK-3 Thermoelectric ceramics Xiao Li ZHU, Zhejiang University, China
¢ Bulk materials, composites, nanostructures
¢ Low-dimensional materials
¢ Energy conversion mechanisms
¢ Device design and applications
* Modeling and simulation of materials and devices
CK-4 Caloric ceramics
* Magneto-/electro-/elasto-/boro-caloric ceramics
¢ Underlying phenomena in reversible thermal effects
¢ Improving cooling-power density, temperature span, energy efficiency
¢ Devices and applications
CK-5 Semiconducting and fast ion-conducting ceramics

e Amorphous and crystalline semiconducting and fast conducting oxides

* Non-oxide semiconductors and fast ion conductors
* Synthesis, processing, characterisation

¢ Defect chemistry, doping mechanisms, carriers origin and dynamics

¢ Devices and applications
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Special Session CK-6
Magnetoeletrics and Multiferroics: Advances in
Materials, Devices and Applications

Single phase or composite materials that exhibit more than one type of ferroic ordering have attracted considerable
interests in recent years for studies on the nature of cross-coupling between the ferroic orders and for useful applications
in sensors, information storage and signal processing. In addition to traditional single phase multiferroics such as bismuth
ferrite, significant advances have been reported on molecular, organic-inorganic, non-oxide, and 5d- multiferroics. Other
topics of importance in single phase multiferroics are domain walls, magnetoelectric interactions in topological insulators,
and multiferroic nanostructures. Investigations on composite multiferroics have focused on electric field control of
magnetism and magnetic field control of ferroelectric order parameters, complex oxides and interfaces, ferromagnetic
alloy-ferroelectric composites and self-assembled composite multiferroics. Significant progress has been reported on
device applications for composite multiferroics in recent years and include efforts on magnetic sensors, high frequency
devices, gyrators, energy harvesting and power electronics.

This Special Session, which follows the ones organized in previous CIMTEC conferences, will highlight developments in the
understanding of the physics of multiferroic materials, theory, advances in materials synthesis and applications.

Of specificinterests are: Theory and modeling of single phase and composite multiferroics, Advances in materials, synthesis
and processing; New single phase multiferroic materials; Layered and multiferroic heterostructures; Nanocomposites and
Self-assembly; Physics of interfaces; Magnetic field sensors; Memory application; Tunable, multiferroic microwave and
mm-wave devices; Miniature antennas.

Session Topics
International Advisory Board

CK-6.1Theory and modeling of single phase and Convener: Xiang Ming CHEN, Zhejiang University, China

composite multiferroics

CK-6.2 Non-oxide, organic-inorganic and 5-d oxide
multiferroics

CK-6.3 Advances in materials synthesis and processing

CK-6.4 Multiferroic nanostructures, self-assembly and
nanocomposites

CK-6.5 Magnetoelectric characterization and electric field
control of magnetization

CK-6.6 Domain walls and dynamics of multiferroics
CK-6.7 New effects
CK-6.8 Devices and applications

Members:

DaeYong JEONG, Inha University, South Korea

Jiangyu LI, Southern Univ. of Science and Technology, China
Alois LOIDL, University of Augsburg, Germany

YoshiChika OTANI, University of Tokyo, Japan

Andrei PIMENOQV, Vienna University of Technology, Austria
Eckhard QUANDT, University of Kiel, Germany

Tanusri SAHA-DASGUPTA, S.N. Bose National Centre, India
Nian SUN, Corporate Research Center, Midea Group, USA
Yoshinori TOKURA, RIKEN, Japan

Evgeny Y. TSYMBAL, University of Nebraska-Lincoln, USA
Dwight VIEHLAND, Virginia Tech, USA

Kui YAO, Agency for Science, Tech. and Research, Singapore
Shujun ZHANG, University of Wollongong, Australia

Symposium CL
Development and Application of new Functional
Transparent Conducting and Semiconducting
Inorganic Materials

Oxide based electronics are seeing an increasing set of applications based on new materials and the ability to
tailor structure and functionality to enable new functionality. This includes improved TCs new semiconductors
for high speed and wide bandgap electronics, new piezoelectric materials and photovoltaic absorbers. Achieving
this requires an increasingly broad materials set but also structural diversity from amorphous to expitaxial and the
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inclusion of new hybrid materials. Increasingly diverse structures with complex composition including amorphous
and crystalline metal oxide materials as well as wide band-gap nonoxide materials including e.g. nanowire networks
and quantum dot structures are extending device designer’s palette of transparent conductors and semiconductors
by addressing a variety of cutting edge applications in flexible electronics, new active optoelectronics, even spin
photonics. New advanced in materials and processing are also extending the range of the more experienced use of
transparent conducting oxides in large area flat-panel displays, thin-film solar cells, antistatic coatings, functional
and smart glasses and a number of other applications.

Underlying the development of new functional materials for example organic and nanotube based TCs is the need
for a clearer and predictive understanding of basic materials science such as the electronic structure, carrier and
trap origin, mobility and scattering, and doping mechanisms which govern conductivity and transparency, coupled
with a better insight into interfacial and chemical compatibility issues and the development of models of the
performance limits of materials and devices.

Objective of the International Symposium “Development and Application of new Functional Transparent Conducting
and Semiconducting Inorganic Materials” to be held in the frames of CIMTEC 2026, which follows the discussions
on related subjects held at previous CIMTEC Conferences, is to gather specialists from academia and industry
to highlight updated developments in the area from fundamental science to materials synthesis, processing
techniques device development and advanced/novel/prospective applications.

Session Topics

International Advisory Board
CL-1 Fundamentals

e Basic Theory of functional electronic oxides Confije”elrfl_ VYT bl Ty
¢ Materials Genomics of functional oxides including DavidiGINEEGiNationaliRenewable Encrgy Laboratory,

. USA
e Electronic structure

¢ Doping mechanisms Memobers:

; s ; Xuedong BAI, Institute of Physics, CAS, China
* Carr.lers.orlgln and dynamics Pedro BARQUINHA NOVA, University Lisbon, Portugal
* Optimizing band structure M. Daniel BELLET, Grenoble Institute of Technology, France
e Surfaces and interfaces in hybrid structures Marius GRUNDMANN, Universitaet Leipzig, Germany
Hideo HOSONO, Tokyo Institute of Technology, Japan

. Amo.rph.ous Vs c.rystall.lne materials basic physics and Myung-Gil KIM, Sungkyunkwan University, Sotith Korea
application considerations Sang Yeol LEE, Cheongju University, South Korea

¢ Characterizations of basic TC properties including Rodrigo MARTINS, CENIMAT, Portugal
inoperando Julia E. MEDVEDEVA, Missouri University of Science and

Technology, USA
Yong-Young NOH, Pohang University of Science and

CL-2 Material design and device development T Sov e

e Advanced crystalline materials Gian-Marco RIGNANESE, Ecole Polytechnique de Louvain,

e ZnO based materials Belgium N —

« p-type transparent conductors 6225 G. VAN DE WALLE, University of California, Santa Barbara,
¢ Indium-free TCOs Tim VEAL, University of Liverpool, UK

e Amorphous metal-oxide materials Holger VON WENCKSTERN, Universitaet Leipzig, Germany

Man Hoi WONG, The Hong Kong University of Science and

¢ Non-oxide transparent conductors Tl e [

¢ Nanowire/nanotube arrays and Q-dot based
transparent structures
¢ Other novel materials/concepts
¢ Device characterisation and properties
e Growth Approaches
e PVD/CVD
e Atomic layer deposition
e Spin coating, spray pyrolysis and other chemical techniques
¢ Direct writing/printing/patterning
¢ Novel tools and equipment for device fabrication
¢ Interfaces and Chemical compatibility issues
¢ Modeling and simulation of materials and devices
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CL-3 Applications
¢ Flexible electronics (e.g. roll-up displays, electronic paper)
¢ Transparent devices (TTFTs) and applications including TC active layers
¢ Photovoltaics
¢ Piezoelectrics
¢ Wide Bandgap Power Electronics
OLED/OPV
¢ Advances in smart /functional applications e.g. photo-catalytic/active/protective coatings, smart windows, etc.
Other advanced/novel/emerging applications
Building applications
Multifunctional materials including porous materials

Symposium CM
Inorganic Materials Systems for Advanced
Photonics and Energy

Ceramics, composites, glasses are keystone materials for developing a novel photonics devoted to the progress
of enabling technologies allowing to successfully face technological, scientific, socio- economic challenges and
give effective solutions in many fields going from production and saving energy to efficient and clean industrial
cycles, from environmental protection to fast efficient novel communication systems, from structural monitoring
to quantum technologies, to the broad spectrum of lighting applications and healthcare crucial needs.

This Symposium, that follows the several ones on similar subject held at previous CIMTEC conferences, is to
provide latest insights on fabrication, characterization and exploitation of photonic structures based on ceramics
(oxides, oxynitrides, fluorides, sulphides, chalcogenides, etc...) inorganic non-metallic glasses, glass- ceramics, and
cermets in the form of nanostructured, bulk and graded materials and coatings, fibres, thin films, superlattices
and other small confined systems, resonators, photonic crystals, nanomaterials, nanocomposites and functional
nanoparticles.

Focus will be on theory, Al and deep learning based modelling and simulation of materials and processes, green
and advanced fabrication protocols (self assembly, light and ion irradiation, micromachining, colloidal processing,
composites, glass-ceramics) digital light processing, additive manufacturing and up-to-date characterization of
structure, non-linear optical properties, tunability, nanosize effects etc. of novel inorganic photonic materials
systems for light generation, detection, and manipulation including e.g. luminescent and laser materials, smart
optical fibres, active plasmonic heterostructures, novel confined nano-micro structures etc. chromogenic materials,
covering the UHV-IR electromagnetic spectrum.

Contributions from Academia and industry on upgraded or novel application and prospective new approaches to
photonic-based technologies are also strongly encouraged.

Session Topics

CM-1 Photonic nanomaterials and nanostructures for photonics and energy
¢ Optically active colloidal nanoparticles, nanowires, 1D and 2-D nanomaterials,
¢ Nano/micro cavities
¢ Optically active nanostructured materials

Plasmonic nanostructures

Nanophotonics

¢ Photonic crystals

¢ Photovoltaic systems

¢ Ferroelectric materials
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¢ 2D materials for nanophotonics
* Photocatalists for water splitting

CM-2 Luminescent and chromogenic ceramics and glass systems

® Phosphors

Scintillators

Other luminescent materials

e Chromogenic materials
UV-Vis-NIR-MIR-optical materials
¢ Confined systems

CM-3 Electro-optical magneto-optical and piezoelectric materials

¢ Electro-optical and magneto-optical ceramics

¢ Electro-optical and magneto-optical functionalized glass systems

e Piezoceramics
¢ Nano-photoelectrochemistry

CM-4 Laser materials
o Fiber laser
UV-Vis-NIR-MIR-laser materials
* Photonic crystals for laser applications
¢ Mid-infrared laser Sources
¢ Novel visible lasers
¢ Solar-pumped lasers

CM-5 Inorganic optical fiber

¢ Passive, low-loss optical fibers

e Active and smart optical fibers

¢ Non-linear Fibers

e Fiber lasers (CW, Raman, and pulsed)

¢ Fiber and waveguide amplifiers (including Raman)
Ultrafast lasers
e Continuum sources

CM-6 Photons management

e Lasers

¢ Waveguides

e Luminescent systems

e Frequency conversion

¢ Switches, modulators

e Sensing

* Imaging
Single photon sources and detectors
¢ Integrated optics
¢ Rare-earth activated LEDs
e Digital Light Processing

International Advisory Board

Convener:
Maurizio FERRARI, CNR-IFN, Italy

Members:

John BALLATO, Clemson University, USA

Wilfried BLANC, CNRS Nice, France

Jonathan BRADLEY, McMaster University, Canada

Louise BRADLEY, Trinity College Dublin, Ireland

Alain BRAUD, University of Caen Normandie, France
Antonio CALA’ LESINA, Leibniz University Hannover, Germany
Xueyuan CHEN, Fujian Inst. of Research on the Structure of
Matter, China

Volkmar DIEROLF, Lehigh University, USA

Guoping DONG, South China University of Technology, China
Yasufumi FUJIWARA, Ritsumeikan University & Osaka
University, Japan

Oleg L. KHASANOV, Tomsk Polytechnic University, Russia
Anna LUKOWIAK, Polish Academy of Sciences, Poland
Dragana MARINKOVIC, Vinca Institute, Serbia

Sergey B. MIROV, University of Alabama at Birmingham, USA
Koji MORITA, NIMS, Japan

Dirk POELMAN, Ghent University, Belgium

Thomas RIEDL, University of Wuppertal, Germany

Giancarlo C. RIGHINI, Centro Fermi, Italy

Pier-John SAZIO, University of Southampton, UK

Vincenzo SGLAVO, University of Trento and IFN-CNR, Italy
Thi Ngoc Lam TRAN, Ghent University, Belgium

Edgar D. ZANOTTO, Federal University of Sao Carlos, Brazil

CM-7 Advances in fabrication and characterization techniques
¢ Synchroton radiation based technologies (NEXFAS, XANES, XPS,..)
® Scanning probe microscopies, confocal microscopy, SNOM

¢ Interferometer techniques for imaging and testing

¢ SERS, CARS, Raman, TERS, Brillouin and optical spectroscopies

e THz spectroscopies

¢ Advanced imaging techniques and innovative tools
¢ Additive manufacturing

¢ Digital Light Processing

CM-8 Ongoing applications and forecasts
¢ Solid state lighting, displays
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e QOptical communications

e Quantum technologies

e Bioimaging

¢ Healthcare

e Clean energy

* Aerospace, defense, security

e Structural health monitoring

e Laser-assisted manufacturing and micro/nano fabrication
e Ceramics for catalysts and photocatalysts

Symposium CN
Science and Technology for Silicate Ceramics

The Silicate Ceramics industry uses large amounts of primary mineral raw materials that belong to non-renewable
natural resources. Future expansion can be easily predictable given by on rising demand of improved life standards
and demographic growth. Roadmaps urged by the European Commission for ceramic industry define ambitious
long-term objectives for resource efficiency, energy savings and a low-carbon economy. The need to replace critical
raw materials leads to a shift towards alternative sources and resilient supply chains. Furthermore, continuous
industrial production growth generates a huge amount of waste from different manufactures, which are interesting
as substitutes for raw materials. The suitability of waste materials for various uses can be widely affected,
depending on the economic, technological and legal framework. The industry is even more demanding to develop
innovative processes that allow, also through Al implementation, to reduce the global impact and maximize the
sustainability of ceramic production. However, the replacement of some of the traditional raw materials may be
associated with changes in the molding and firing of the new ceramics. So, the purpose of this symposium is to
focus interest on ongoing R&D activities on silicate ceramics: wall and floor tiles, geopolymers, glazes, pigments
and raw materials. Matter will cover research work on new raw and secondary materials, the properties and
behavior of materials, development of new ceramic products, innovative manufacturing technologies, surface
decoration and functionalization environmental impact issues.

Session Topics International Advisory Board

CN-1 Green and sustainable silicate ceramics
The continuous growth of world ceramic production is
still increasing the natural raw materials consumption.
In addition, the evolution of the global geopolitical
scenarios requires a diversification in materials supply
chains, and also new thinking on building materials.
Furthermore, the possibility of introducing waste

Conveners:

Chiara MOLINARI, CNR-ISSMC, Italy

Alexander KARAMANOV, Bulgarian Academy of Science,
Bulgaria

Members:

Richard BOWMAN, Intertile Research Pty Ltd, Australia
Dolores ELICHE QUESADA, Jaen University, Spain

Ewelina KLOSEK-WAWRZYN, AGH University of Science and

materials, using ceramisation processes as inertizing
systems for dangerous components, is generating
increasing interest. This session will explore the
possibility of formulation and processes changes by
the introduction of both alternative raw materials and
industrial or urban wastes. Particular attention will be
focused not only on material properties variation but
also on the resulting environmental and social impact.

CN-2 Glasses, glazes and pigments

The decoration of silicate ceramics plays a key role for
aesthetic and technical purposes. The digital decoration
technology does not involve only pigments and dyes
applications but is increasingly addressed to a full
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Technology, Poland

Joao A. LABRINCHA, University of Aveiro, Portugal

Isabella LANCELLOTTI, University of Modena and Reggio
Emilia, Italy

Gisele LECOMTE-NANA, University of Limoges, France
Arnaldo MORENO BERTO, Instituto de Tecnologia Ceramica,
Spain

Pedro MUNOZ VELASCO, International University of La Rioja,
Spain

Nicolas M. RENDTORFF, CETMIC, Argentina

Oscar Jaime RESTREPO BAENA, Universidad Nacional de
Colombia, Colombia

Maximina ROMERO, CSIC-IETCC, Spain

Cristina SILIGARDI, University of Modena and Reggio Emilia,
Italy

Servet TURAN, Eskisehir Technical University, Turkey

Milica VASIC, Institute for Testing of Materials IMS, Serbia
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digital application. The development of materials and processes for digital printing suitable systems are therefore of
fundamental importance. In addition, competition from other markets in critical raw materials supply requires the
development of alternative decoration materials. This session will cover the development and behaviour of decoration
materials, assessing environmental sustainability aspects and green chemistry.

CN-3 Innovative processing
The modern ceramic industry is increasingly confronted with problems related to production flexibility and innovation
in terms of process, formats and specific functionalities. This session will focus on innovative production of silicate
ceramics in terms of forming (including large slabs, 3D printing, new granulation systems, etc.), surface functionalization
(self-cleaning, bacteriostatic or high reflectivity, controlled take-up, wear resistance, magnetic shielding, thermo-
hygrometric comfort or energy collection), process efficiency or implementation of technological properties.

Symposium CO
Refractory Materials Challenges to Meet
Current and Future Industry Needs

This symposium will continue to focus on the development of “state-of-the-art” refractory materials, emphasizing
advancements driven by evolving industrial processes or the introduction of novel technologies. Key drivers of
change - such as innovations in raw material, environmental concerns, energy efficiency and the need for improved
material performance - will be addressed. Topics will include sustainable refractory raw materials and product
development; installation practices and evaluation of finished material properties; analysis of refractory wear
and failure; thermal management; computational modeling; and strategies for addressing the education needs
in the area. Contributed papers will highlight achievements and challenges from the perspectives of refractory
producers, end-users and academia. Focus will be placed on both shaped and unshaped (monolithic) refractories,
utilizing natural and/or synthetic raw materials.

Session Topics

International Advisory Board
CO-1 Raw materials
e Natural raw material and their characterization and
performance — including changing industry needs,
reductions in energy consumption to produce raw
materials and raw material sustainability
e Novel/improved refractory raw materials and

Chairs:

Patrick GEHRE, TU Bergakademie Freiberg, Germany
Yawei LI, Wuhan University of Science & Technology,
China

Victor Carlos PANDOLFELLI, Federal University of Sao
Carlos, Brazil (Convener)

additives (natural and synthetic) to meet changes in
refractory performance needs (wear, corrosion, or
thermal management/insulation)

e Raw material phase relationships and reactions
occurring during product installation, sintering, or
use that impacts microstructure development and/or
product performance

e Application of spent refractory reuse/recycling and
their characterization after second life

¢ Novel binder systems

CO-2 Product testing and quality control

e Testing and improving physical properties; such as
thermal shock, spalling, hot strength, toughness,
creep, thermal conductivity and MOE
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¢ Quality control and analytical tools used to improve refractory product quality, consistency, performance, etc

¢ Evaluating and controlling monolithic materials property changes that occur during storage, mixing, installation,
drying and firing; including those caused by composition and additives

¢ Monitoring process variables and/or material properties related to refractory failure during service

* Microstructure analysis or phase changes as it relates to material performance (using SEM, TEM, cathodoluminescence,
high-temperature confocal laser microscopy, optical microscopy, or other analytical tools)

¢ Advances in refractory manufacture, installation and/or system repair/maintenance

CO-3 Specialized refractory applications

¢ [ron and steel

¢ Non-ferrous metals

e Cement

¢ Glass and ceramics industry

¢ Petrochemical, gasification and waste incineration
Industry wide environmental and recycling issues
¢ Needs in energy management

CO-4 Modelling and simulation of the process and materials
¢ Thermodynamic modelling and its use to understand/control refractory properties/ performance through predictions
of material interactions
e Thermal and stress management via modelling (thermal profile, materials diffusion, crack propagation, sintering,
grain boundary motion, phase transformation, etc.)
¢ Data analysis and Al applications

CO-5 Refractory failure analysis
¢ Analysis of refractory corrosion/wear caused by slag, molten glass, metal, hot gases, particulates, or combinations of
them targeting improved refractory performance
¢ Determining the causes of refractory failure and the use of that information to carry out the required system changes

CO-6 Refractory materials for novel or advanced applications
¢ Fabrication and performance of ceramic materials made by additive manufacture
¢ The use of refractory grain as a stable structure for catalyst process or as oxygen carriers in chemical looping combustion
¢ Other novel applications requiring high-temperature severe service materials or protective barriers (including battery
materials, high-temperature microwave processes, or ultra-high temperature applications)

CO-7 Refractory education needs (producers, end-users and academia)
* Refractory education needs brought about by the changing workforce, industrial environments, or changing process
environments — what training/education is needed to meet those needs?
* How can the new generation be attracted to the refractory area?

CO-8 Refractory materials and manufacturing process changes related to global decarbonization

¢ Iron and steelmaking practices shifting from the blast furnace/basic oxygen furnace process route to a direct reduced
iron/electric arc furnace route.

e Other carbo-thermal/non-carbo-thermal processes being studied for potential CO2 reductions, along with their likely
impact on containment material needs. This would include processes for producing Al, Cu, glass, and/or cement.

¢ Industrial chemical processes, such as those used to synthesize gas for chemical and power generation for lower
temperature processing or for using non-fossil energy carbon sources.

¢ Strategies for the electrification of the manufacturing process of ceramics using electrodes, microwaves, induction
heating or plasma burners
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INTERNATIONAL CONFERENCES

IC-1- 10" International Conference

Advanced Inorganic Particulates and Fibre
Composites for Structural and Thermal
Management Applications

Advanced inorganic composites are enabling materials for a number of energy efficient and eco-friendly
applications in aerospace, power generation, ground transportation, chemical, and nuclear energy applications.
These composites have been developed with a wide variety of reinforcements. However, despite the considerable
progress made in recent years in the fundamental understanding of inorganic composites, a lot still remain to be
done to fully utilize the excellent capabilities of these materials. A deeper insight of the mechanisms governing
composite behaviour in demanding situations, the development of reliable life prediction methodologies, design
tools, and improved or innovative approaches to low cost manufacturing are among the many priorities for
research and industry.

This conference (which follows the several ones on a similar subject held at previous CIMTEC editions) will feature
latest achievements in the basic physico-chemical principles of inorganic composite technology and processing
science, bulk and interface characterization, property assessment, and fiber composite design and production.
Modelling of properties and behaviour, and application engineering studies in severe thermomechanical and
aggressive environments are among its scope, as well as exploiting factors affecting reliability and low cost
processing.

Ceramic (Refractory, Glass, Glass-Ceramic) Matrix Composites (CMCs), Ultra High Temperature Ceramic Composites
(UHTCCs), Carbon-Carbon (C/C) composites, and Metal Matrix Composites (MMCs) are of great interest. In addition,
new developments in the processing and manufacturing as well as characterization of reinforcements such as
particulates, long and short fibres, filaments, nanofibers, nanotubes, and in-situ composites will also be covered.

Session Topics

IC-1.A Production and properties of reinforcements, preforms, and matrix materials
¢ Manufacturing, processing, properties

Fiber architecture: laminates, weaves, braids

¢ Preforming methods and technologies

¢ Nanoreinforcements (nanofibers, nanotubes, nanorods, nanowires, etc.)

¢ Development and testing of new inorganic fibers

IC-1.B Interfaces/interphase
* Fiber coating, interfacial bond control
e Structure and microstructure of interfaces
e Computational modeling of interfaces/interphases

IC-1.C Processing and fabrication of MMCS, CMCS, and C/C composites
e Solidification processing, extrusion, rolling, electro-deposition, etc.
¢ Reaction bonding, diffusion bonding, chemical vapour infiltration, melt infiltration, sintering, hot pressing, HIPing,
spark plasma sintering, colloidal processing, etc.
¢ Net shape processes, computer-aided component design and fabrication, rapid prototyping, process modelling
¢ Additive manufacturing technologies
¢ Green and eco-friendly processing and manufacturing technologies
¢ Joining, attachment, machining, and repair technologies
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IC-1.D Ultrahigh Temperature Ceramic Composites (UHTCCs) and Laminated Composite Structures
* Processing and fabrication of UHTC composites with refractory boride, carbide, nitride matrices

Interfacial and thermomechanical characterization
Testing and integration technologies for UHTCCs
Design criteria for laminated composites
Structural analysis and delamination mechanisms

IC-1.E Property, modeling and characterization
e Microstructural characterization, influence of processing on the microstructure
¢ Thermomechanical properties, static and dynamic characterization

Micromechanics and interfaces

Fracture, fatigue and creep mechanisms, plastic and
superplastic behaviour.

Wear and friction behavior

Effect of strain, temperature and environment on
microstructure and properties,

Modelling at micro-, meso- and macroscopic
level including environmentally induced damage,
mechanical damage, toughness

Environmental durability and life prediction

IC-1.F Composites for thermal management

Design, development, and testing of thermal
protection systems (TPS)

Light weight, high conductivity materials for thermal
management (C/C and CNT composites, Al/SiC, Cu-
based systems, Si3N4 in-situ composites, etc.)
Bonding and integration technologies, thermal
contact materials

Nondestructive evaluation, quality assessment,
health monitoring, etc.

IC-1.G Applications

Aeronautics, space transportation systems, and
space structures

Aircraft and automobile brakes, friction components
Power generation, fuel cells, microturbines

International Advisory Board

Conveners:

Mrityunjay SINGH, Ohio Aerospace Institute, USA
(Programme Chair)

Zhengyi FU, Wuhan University of Technology, China
Dietmar KOCH, University of Augsburg, Germany

Ravi KUMAR NV, Indian Institute of Technology-Madras,
India
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Rajiv ASTHANA, University of Wisconsin-Stout, USA

Csaba BALAZSI, Centre for Energy Research, Hungary

Michael C. HALBIG, NASA Glenn Research Center, USA
Bernhard HEIDENREICH, German Aerospace Center, Germany
Toshihiro ISHIKAWA, Tokyo University of Science, Japan
Young-Wook KIM, University of Seoul, South Korea

Suresh KUMAR, Defence Materials and Stores (DMSRDE), India
Nico LANGHOF, University of Bayreuth, Germany

Alberto ORTONA, SUPSI, Switzerland

Wei PAN, Tsinghua University, China

Sathiskumar Anusuya PONNUSAMI, University of London, UK
Diletta SCITI, CNR-ISSMC, Italy

Peter TATARKO, Slovak Academy of Sciences, Slovakia

Gerard L. VIGNOLES, Université de Bordeaux, France
Jingyang WANG, IMR and Liaoning Academy of Materials,
China

Joanna WOJEWODA-BUDKA, Institute of Metallurgy and
Materials Science, Poland

e Automotive and ground transportation, armors and shields
e Environmental and waste remediation, nuclear industries

Chemical and process industries
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IC-2 - 10th International Conference

Science and Engineering of Novel
Superconductors

Superconductivity is a fascinating macroscopic quantum phenomenon with numerous useful applications,
and it is of major interest both for fundamental and technological reasons. The discovery of high-temperature
superconductivity in cuprates generated an outburst of research activity that led to unprecedented advances in
materials development, experimental techniques and theoretical models. Many new superconductors and several
new classes of superconductors have since been discovered, including iron-based pnictides and chalcogenides,
ruthenates, bismuthates, cobaltates, borides, borocarbides, carbon-based materials such as fullerenes and
nanotubes, organic compounds, heavy-fermion intermetallics, hydrides, graphene bilayers, nickelates and so on.

The discoveries of new materials have been followed by in-depth characterization of their physical properties by
means of a variety of experimental approaches and, often, by successful applications in wires, tapes, power cables,
fault current limiters, processing in electronics and in novel nano-structured technological devices. Nonetheless,
the mechanisms of (un)conventional superconductivity at play in many materials of interest for industry are still
under debate and a comprehensive understanding is far from being achieved.

This Conference follows those on the analogous topics in 1990, 1994, 1998, 2002, 2006, 2010, 2014, 2018 and
2022, organized in the frame of CIMTEC. On one side it will highlight the progress achieved along the last years in
the various issues of fundamental and technological character of the already known superconducting materials. On
another side, the Conference will be focused on the recently discovered materials, their characterization, synthesis
and processing and the prospective applications. Following the mission of the previous conferences of this type,
the focus will be on novel aspects, issues and systems, but attention will be paid as well to all superconducting-
related topics, including fundamental aspects of theory, advances in synthesis, functionalization and processing
and the latest progress in the areas of small-scale and large-scale devices.

Session Topics

IC-2.A Structure, dimensionality, physical chemistry and general properties
¢ Experimental study of average and local properties (XRD, neutron diffraction, electron diffraction, EXAFS, XANES,
STM, TEM, AFM)
¢ Proximity-induced superconductivity
¢ Superconductivity induced by epitaxial strain
¢ Low-dimensionality effects: intrinsic & nanostructured
¢ Superconducting heterostructures: superlattices & multilayers
¢ New phases and metastable superconducting high-Tc materials
e Intercalation and decoration of layered materials
¢ Functionalized materials

IC-2.B Properties of superconductors (of any type)
¢ Resonant x-ray spectroscopy
¢ IR, Raman and acoustic spectroscopy of superconductors
¢ Inelastic neutron scattering of superconductors
NMR, ESR, uSR, Moéssbauer spectroscopy
Photoemission and ARPES
Ultrafast terahertz spectroscopy of superconductors
SQUID, tunneling and point-contact spectroscopies
¢ Thermal, magnetic, thermodynamic and electrical properties
¢ Electric field effect, structures and devices
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IC-2.C Mechanisms (for normal and superconducting International Advisory Board

states)
¢ Correlation effects, spin liquids and quantum Chair:
criticality Xianhui CHEN, University of Science and Technology of
. China, China
¢ Heavy-fermion superconductors
* Phonons, spin excitations and strong coupling ComvEmE
¢ Inhomogeneous order parameters John WEI, University of Toronto, Canada
e Stripes, phases separation and granularity effects
e Pressure induced superconductivity Co-Organizers: . . .
« CDW, SDW and superconductivity competition: Dario DAGHERO, Politecnico di Torino, Italy
’ 3 o ’ Cedomir PETROVIC, Shanghai Advanced Research in
coexistence of magnetism and superconductivity Physical Sciences, China
e Unconventional superconductors: phenomenology
and theory Members:

lli Ariando ARIANDO, National University of Singapore, Singapore
* Order parameters, pseudogap, tunnelling, Andreev Christian BERNHARD, University of Fribourg, Switzerland

reflection and related experiments Valeria BRACCINI, CNR-SPIN, Italy

e Multiband / multiorbital character and related Tord CLAESON, Chalmers University of Technology, Sweden
Nathalie P. DE LEON, Princeton University, USA

effects Hiroshi EISAKI, AIST, Japan
e Superconducting fluctuations and related effects Renato GONNELLI, Politecnico di Torino, Italy
Yoshihiro IWASA, RIKEN, Japan
IC-2.D Vortex lattice physics Hechang LEI, Renmin University, China

. Daniel LOSS, University of Basel, Switzerland
* Vortex dyna.mlcs L Marie-Aude MEASSON, Néel Institut, CNRS Grenoble, France
* Understanding and control of flux pinning Masatomu MURAKAMI, Shibaura Institute of Technology,

* Electromagnetic characterization of superconductors Japan .
over wide parameters ranges Venkat SELVAMANICKAM, University of Houston, USA

A . Takasada SHIBAUCHI, The University of Tokyo, Japan
* Vortex-defect interactions, defect structures, vortex Jeffery L. TALLON, Victoria University of Wellington, New

penetration Zealand "
Alexey USTINOV, Karlsruhe Institute of Technology, Germany
¢ Comp|e>'( vortex phases and related phenomena Dirk VAN DER MAREL, Université de Geneve, Switzerland
* Magnetic screening Joel I.J. WANG, MIT, USA
. . Xingjiang ZHOU, Institute of Physics, CAS, China
IC-2.E Synthesis and processing

¢ New superconducting materials in bulk form

Films, multilayer, wires, tapes and coated conductors
e Heterostructures and interface nanoengineering
Josephson junctions and JJ arrays

¢ Nanostructured superconductors

¢ Superconducting inks

Proximity and interface effects, hybrid structures
Novel synthesis processes

¢ High-pressure materials

Intercalation and doping

IC-2.F Power applications

Cables, transformers, motors and generators, current limiters and magnets

* Magnetic energy storage, high field magnets, accelerator and nuclear fusion technology
MRI and MEG novel devices

* New prospective applications

e Aerospace & lunar applications

IC-2.G Low-power applications and superconducting electronics
¢ Microwave filters and passive devices
¢ Josephson and digital devices
¢ Novel SQUID systems, hybrid electronic devices
¢ Superconducting qubits
e Spin impurities & flux noise in quantum processors
¢ Superconducting spintronic devices
¢ Superconducting nanowires single photon detectors (SNSPD)
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IC-2.H Topological superconductivity & spin-orbit effects
e Intercalated topological insulators

Fe-based chalcogenides

e Majorana Fermions in vortex cores

Proximity effects in heterostructures

Chiral p-wave superconductors

¢ |sing superconductors

IC-2.1 Superconductivity in two-dimensional and layered materials
¢ Transition metal chalcogenides
¢ Superconductivity in MXenes

Misfit compounds

Multilayer superconductors

* Moiré superconductivity and twistronics

2D electron gases and interfacial superconductivity

¢ Gate-induced superconductivity

IC-3- 14th International Conference

Advanced Biomaterials and
Nano-biotechnology for Medicine

The convergences of materials, electronics and biological systems at the nanoscale are fuelling unprecedented
opportunities in the biomedical field through groundbreaking inventions / innovations in diagnosis and therapy.
Major objectives of this conference, which follows the conferences on the same subject held in previous CIMTEC
editions, is to provide a synergic approach covering applied chemistry and physics, materials science, electronics,
biochemistry and medicine to enlighten how deeper insights into biological events and their interplays with
nanotechnology can support the development of new generations of materials, micro- or nano-devices, molecular
level approaches and advanced characterizations to address major medical problems.

The conference particularly aims to report recent progress in the synthesis and characterization of new or creatively
modified stimuli-responsive, active and multifunctional metals, ceramics, glasses, glass-ceramics, polymers, gels;
smart nanoparticles, functionalized I-D and 2-D nanostructures, Q-dots; hybrids, composites, self-organized
materials, hierarchical bio-nanostructures; as well as the potential for their implementation in selected challenging
areas of nanomedicine such as (i) multi-scale approaches to regenerate and engineer new soft tissues and hard
tissues, (ii) innovative targeted drug delivery and release platforms, and (iii) new materials and systems for medical
diagnosis and therapy including multi-modal theranostics.

A Special Session on latest developments on implantable neural interfaces (IC-3.F) will complement the Conference
programme.

Overall, the study of systemic interactions in the body environment such as side effects, biocompatibility and
biofunctionality will be essential issues to promote the discussion for bioinspired strategies in materials and device
design to be effectively implemented into clinical practice.

Session Topics

IC-3.A Advances in biomaterials: synthesis, processing, characterization, functionalization, finalization
¢ Bioactive, biodegradable, multifunctional ceramics, glasses, and metals
¢ Bioactive, biodegradable, stimuli-responsive, multifunctional polymers, gels, and elastomers, liquid crystalline
polymers, composites, and hybrids
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Bioinspired, biomimetic, self-organized, hierarchical
materials

Microbiome-supporting and immunomodulatory
material

Multifunctional nanostructures and nanoparticles
Surface tailoring of biomaterials

Modeling of biomaterials and their functions
Biocompatibility and regulatory issues

Regenerative engineering and translational

medicine

IC-3.C

Biofabrication of cells and tissue constructs,
multi-phase and multi-functional scaffolds,
microfabrication techniques

Vascularization of tissue engineered constructs
Biomaterials for the prevention of surgical site
infections

Biomaterials for tissue interface regeneration
(ligament/tendon/cartilage-to-bone)

Biomaterials for modulating stem cell
microenvironment

Growth factor delivery vehicles

Mechanistic effects of materials, cell attachment,
proliferation, differentiation

Biomimetic materials for engineering load-bearing
tissues, self-healing mechanisms

Biomechanics of soft tissues and hard tissues
Evaluation of tissue engineering constructs in
laboratory and/or pre-clinical settings

International Advisory Board

Co-Chairs:

Aldo R. BOCCACCINI, University of Erlangen-Nuernberg,
Germany

Cato LAURENCIN, University of Connecticut, USA

Rui L. REIS, University of Minho, Portugal

Enrica VERNE’, Politecnico di Torino, Italy (Convener)
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Peilin CHEN, Research Center for Applied Sciences, Academia
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Jerome CHEVALIER, INSA Lyon, France

Brian DERBY, University of Manchester, UK

Sergey V. DOROZHKIN, Moscow State University, Russia
Changyou GAO, Zhejiang University, China

Esmaiel JABBARI, University of South Carolina, USA

Ralf KOHAL, University of Freiburg, Germany

Pavel A. LEVKIN, Karlsruhe Institute of Technology, Germany
Jun LI, National University of Singapore, Singapore
Feng-Huei LIN, National Taiwan University, Taiwan

Ji Ho (Joe) PARK, KAIST, South Korea

Pier Paolo POMPA, Italian Institute of Technology, Italy
Kurosch REZWAN, University of Bremen, Germany

Davide F. RICCI, University of Genoa, Italy
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of Technology, China
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New therapeutics and intelligent drug/biomolecule/gene delivery systems

Advances in system-responsive materials for delivery systems. Controlled release systems, triggering mechanisms
Drug targeting, targeting and imaging agents to site-specific delivery

Biomaterials constructs for temporally controlled release of multiple factors

Progress in imprinted recognition release systems and implantable micro- or nano-delivery devices

Invitroand in vivo studies, models for drug transport, absorption metabolism, retention mechanisms and toxicological

issues

IC-3.D Bio-imaging and theranostics
* Inorganic and organic nanoparticulate systems for bio-imaging
Functionalized agents/devices for in vitro and in vivo imaging and diagnostics

Theranostic nanocarriers, multimodal theranostic agents

Multifunctional theranostic nanoplatforms
Biomedical imaging (MRI, MPI, PET, SPECT, ...)

IC-3.E Clinical translations
¢ Muscoloskeletal, cardiovascular, nervous system, dentistry, ENT surgery, etc

Modelling of tissue/implant system
Biocompatibility, biodegradation, host response
Qualification and testing methods

Studies on retrieval implants
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Special Session IC-3.F
State-of-the-art Biomaterials and Bioelectronics for
Next Generation Implantable Neural Interfaces

The development of implantable neural interfaces enables large-scale and high-resolution recording of neural populations
in vivo and offers new application perspectives for neuroscience and for the therapy of neurological disorders. If, on one
hand, a new investigation window has been opened on brain function by getting better access to brain microcircuits, on the
other hand these novel neural interfaces may represent a means to partially restore lost functions in the nervous system
of neurological patients. The reliability and endurance of the implant, the degradation with time of neural functions
caused by implant/tissue mismatches in stiffness, insertion-associated injuries and foreign body reactions represent all
serious problems to be overcome. Further on, other complex challenges have to be faced along this route, including the
stable sensing of weak signals from individual or a few neurons for long periods, the implementation of microstimulation
paths for two-way control of neurons activity, and to embody signal processing capabilities in the implant at low power
consumption.

New achievements in biomaterials and bioelectronics towards neural interfaces with low impedance, flexibility and
conformability, minimal invasiveness, cell-type specificity, high spatiotemporal resolution and long term stability may play
a fundamental role in the development of new neural interfacing systems for neural recording and modulation to enable
the design of nanoscale devices and architectures allowing for an efficient and smart bi-directional interfacing with the
nervous tissue and providing a high degree of biocompatibility that are a key for their successful application.

This Special Session, that follows the ones on the same subject held at previous CIMTEC Conferences, will feature recent
progress in this challenging research field whose breakthroughs are expected to have relevant impact on the treatment of
disorders of the nervous system such as e.g. spinal cord injuries, neurovegetative diseases such as e.g. Parkinson’s, autism,
severe mental illness, and visual cortex and retina diseases.

Topics will include:

e Conductive polymers for neural interfaces International Advisory Board

e Stimuli-responsive nanomaterials for neuromodulation Convener: Stefano VASSANELLI, University of Padova,

e Drug/gene delivery vectors for neural interfacing Italy

e Axon pathfinding to target; neural tissue engineering;
bioactive scaffolds for nerve regeneration

¢ Flexible conformable and thin film bioelectronics

e Substrate micro-nano structuring and functionalization for

Members:

Jeffrey R. CAPADONA, Case Western Reserve University, USA
Andreas HIERLEMANN, ETH Zurich, Switzerland

Dion KHODAGHOLY, University of California, Irvine, USA
Guglielmo LANZANI, Politecnico di Milano, Italy

neural development

¢ Nano-, micro-devices for neural signal processing: signal
management, reliability, long-term stability

e Mechanical and electronic properties of implantable
neural recording and stimulating devices

e Minimally invasive interfacing and systemic response to
implanted neural interfaces

e In-vitro neural interfacing studies; lab-on-chip devices

e Achievements in clinical translations (treatment of
neurodegenerative diseases, brain and spinal cord injuries,
artificial retina....)
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Symposium FA
From Fossil Fuels to Tomorrow Powerplants:

Materials and Technology Demand to Govern
the Transition

The world general trend for power plants is to gradually replace fossil fuels with more environmentally responsible
solutions based on e.g. concentrated solar power, nuclear and hydrogen as these are developed and realized at
commercial scale.

However, due to the ever-increasing energy demand, a number of countries have little choice but to continue
generating power with fossil fuels and will be unable to comply with IEA’s net zero emission for the year 2050.
Therefore it is expected electric power generated from fossil fuels will continue to be a significant, although
gradually decreasing energy source in the decades to come.

Within this transition period industry is expected to further develop and deploy more advanced combustion
technologies and gasification-based systems to increase the efficiency and decrease the environmental impact
associated with producing energy from carbon-containing materials as well as provide an opportunity for C02
capture and sequestration and exploit the chances offered by the produced synthesis gas as source for e-fuels and
hydrogen.

The above technology implementations will not occur without simultaneous advances in materials science and
engineering. Higher efficiencies in combustion and gasification processes for PCC and IGCC plants mean higher
operating temperature and more aggressive service environments, placing a huge stress on construction materials.
Furthermore, mixed feedstock requires more robust, impurity tolerant membrane materials and catalysts. Meetings
these requirements will call for new, high-performance materials or protection strategies to extend their service
life. Moreover, novel catalysts for the e-fuels production, ammonia decomposition etc.; high throughput and
selectivity sulphur, ammonia and chloride-tolerant hydrogen separation membranes; high-performance, defect-
free C0O2 selective membranes are relevant research targets.

This symposium will cover significant advances in steam power including USC power plants (HRSG, boilers, steam
turbines) and gas turbine to address the aforementioned issues aimed at reliably maintain the conversion of
carbon-containing materials to energy in an efficient and environmentally benign way.

Materials for the new technologies, such as electrolisers, involved in energy production will contribute to novel
solution to reduce the utilization of fossil fuels. Sessions will encompass major aspects concerning the science and
characterization of materials, advanced processing technologies to produce components at the required scale and
complexity, and their evaluation in service, MODELING AND SIMULATION OF MATERIALS AND PROCESSES; linked
to a deeper understanding of the underlying physics and chemistry of the materials, such as catalysis, membrane
separation mechanisms and materials/environment interactions.

Session Topics

FOSSIL FUEL COMBUSTION

FA-1 Advances in intermediate and high temperature structural materials: stainless steels, CSEF steels, ODS
alloys, superalloy, intermetallics, aluminides, oxide and non-oxide ceramics, ceramic-or-metal-matrix
composites, other emerging materials

FA-2 Membranes for oxygen separation; Adsorbents for CO2 capture

FA-3 Joining; Coatings (metallic, TBC, EBC) and claddings; Repair

FA-4 Damage mechanisms and properties: creep, fatigue, oxidation, corrosion, erosion, wear...
FA-5 New designs and advanced manufacturing routes for components

FA-6 Reliability and in-service performance
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GASIFICATION AND GAS CLEAN-UP

FA-7 Improved or new materials. Materials to enable

fuel flexibility. Injector systems

FA-8 Catalysts for water-gas shift and catalysts for fuel

production

FA-9 Membranes for H2 separation and CO2 selective

membranes

FA-10 High temperature seals for membrane moduli
assembly

FA-11 High temperature corrosion-resistant gas sensors

FA-12 Component lifetime, in-service performance,
case studies

International Advisory Board

Convener:
Giuseppe BARBIERI, CNR-ITM, Italy

Members:

Raimundo ARROYAVE, Texas AM University, USA
Rangan BANERJEE, IIT Delhi, India
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Symposium FB
Carbon Capture & Utilization: Advances
in Materials and Processes for Technology
Scaling-up

Over the last decade, CO2 capture and utilization (CCU) has emerged as a paramount tool to counteract greenhouse
effect by limiting emission of gas responsible of global warming and to open the door for captured CO2 to a variety
of value-added products such as fuels and chemicals. Contribution of new or improved materials is crucial for
exploiting economically viable solutions to limit emissions from power generation plants and steel or cement
production industries, or coming from other emitters such as chemical plants and waste incinerators, or even to

capture CO2 naturally present in air atmosphere (Direct Air Capture).

Focus of symposium will be on:

e current research trends to develop efficient CO2 adsorbents and CO2 selective inorganic, composite or
mixed-matrix membranes to tailor structure and chemistries for optimized adsorption/desorption, separation

properties, chemical and thermal stability, mechanical
properties, regeneration capacity, lifetime and cost to
satisfy criteria for industrial scale applications, and

e explore the number of processes reimagining
CO2 from pollutant to reagent including effective
materials strategies of defect engineering, surface
functionalization, hybrid structures ,new catalysts and
heterojunctions for CO2 activation.

The symposium aims to bring together scientists and
engineers drawing inspiration from both physical,
chemical, engineering and environmental sciences.
Contributions are solicited on mechanistic studies of
chemistry processes and physics involved in capture,
separation and catalysis reaction pathways of CCU, and
on the synthesis and processing of functional materials
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by tailoring structure .and properties appropriate to scalable industrial solutions. The above on the basis of a deep
understanding of the underlying fundamental chemical and physical processes and the proper use of advanced
theoretical, data science and experimental tools.

Session Topics

MATERIALS AND PROCESSES FOR CARBON CAPTURE AND SEPARATION

FB-1 Pre-combustion
e CO2 removal from biogas or syngas
* H2 production by gasification of hydrocarbon feedstock
® H2 production by gasification of wastes

FB-2 During-combustion
¢ Oxy-fuel combustion: Chemical looping

FB-3 Post-combustion
¢ CO2 absorption; CO2 Adsorption; Membrane separation; Calcium looping

FB-4 Direct air capture

MATERIALS AND PROCESSES FOR CARBON CONVERSION TO FUELS AND CHEMICALS
FB-5 Catalytic conversion

FB-6 Photocatalytic conversion

FB-7 Electrochemical and photo electrochemical conversion

FB-8 Photo-thermal and photochemical conversion

FB-9 Bioconversion

FB-10 CO2 mineralization

Symposium FC
Materials and Process Innovation for Hydrogen
Production and Storage

Hydrogen represents a promising solution as a clean, abundant, safe, and cost-effective energy carrier for grid,
transportation, and industrial use. It is also highly versatile can be produced from either renewable or baseload
energy sources. Moreover, coupling with the carbon or nitrogen cycles, hydrogen can be readily thermo-
chemically processed to generate fuels and chemical products. Despite its potential, practical implementation
of a competitive hydrogen infrastructure has often been limited by key challenges in cost-effective production,
distribution, and storage. Breakthroughs at all levels of implementation—from materials research to device design
to system engineering—are a priority. In addition, there are many fundamental aspects of hydrogen-materials
interactions that remain poorly understood. Opportunities abound to exploit the enormous potential of novel
synthesis approaches, multiscale modelling and simulation, data science and machine learning, characterization
tools, and manufacturing advances to design new hydrogen materials and processes.

“Materials and Process Innovation in Hydrogen Production and Storage” will bring together researchers from
physics, chemistry, materials science, and engineering disciplines to share scientific and technical advances
and to highlight outstanding problems and guidelines for future research. Topics will span both fundamentals
and applications, including (but not limited to) (photo) electrochemistry, catalysis, membranes, separation and
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purification; hydrogen compression and liquefaction; gas, liquid, and solid-state storage; and system engineering,
scale-up, and performance evaluation, including safety, durability, and economic issues. Contributions covering
multiscale modelling, in situ and operando characterization, materials synthesis, processing and manufacturing,

and systems design will be featured.

Session Topics

HYDROGEN PRODUCTION

FC-1 Fossil fuel reforming

FC-2 Biomass gasification

FC-3 Advanced coal gasification

FC-4 Photocatalysis and photoelectrochemistry

FC-5 Thermochemical water splitting

FC-6 Renewable electrolysis

FC-7 High-temperature electrolysis and hybrid cycles
FC-8 Photobiological and photo-biomimetic

FC-9 System design and market/environmental

considerations

HYDROGEN STORAGE AND DISTRIBUTION

International Advisory Board

Convener:
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FC-10 Gaseous and cryogenic storage

FC-11 Compression and liquefaction

FC-12 Metal hydrides

FC-13 Complex hydrides

FC-14 Chemical hydrides and liquid carriers
FC-15 High surface-area sorbent materials

FC-16 Tank design, safety and market considerations

Symposium FD
Fuel Cells and Water Electrolysis: Materials and
Technology Challenges

The need to address the Climate Change and its related issues by individuating both near- and especially long-
term solutions is now becoming urgent. The main approach requires to radically lower green-house gases (GHG)
emissions in the shortest time to avoid major climate impact.

Achieving the required energy transition would need developing clean hydrogen technologies at large scale. Clean
hydrogen is widely considered as an appropriate energy vector for sustainable development and, especially, it can
allow for a deep decarbonisation of transport, buildings, and industry.

Accordingly, a wide use of clean hydrogen mediating between renewable energy sources and final uses constitutes
a crucial step towards enabling the decarbonisation of the energy system and encouraging the pursuit of climate
neutrality. The technological areas relating to the clean hydrogen are numerous and to encourage homogeneous
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and widespread penetration. Electrolysis and fuel cells
operating at high, intermediate and low temperature
can provide solutions to address the different challenges
for clean hydrogen production and utilisation.

The International Symposium “Fuel Cells and Water
Electrolysis: Materials and Technology Challenges”,
through the contribution of experiences coming
from several different disciplines, will focus on major
advances in materials science, process and technology
development, processing and device manufacturing of
the different electrolysis and fuel cells technologies.
Original papers are solicited on all types of electrolysers
and fuel cells. Of particular interest are recent
developments of advanced materials, novel processes,
novel stack designs, emerging electrochemical cell
technologies including co-electrolysis of CO2 and water,
fuel cells for automotive, portable, and CHP applications,
optimization and breakthroughs in performance and
durability, protocols for testing these electrochemical
systems and field-testing activities for technology
validation at different TRLs. Reviews of the state-of-the-
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art electrolysers and fuel cells performance and durability for specific applications, including consumer devices,
electric vehicles, distributed energy systems and the hard-to abate sector may also be submitted.

Session Topics

FD-1 Solid Oxide Fuel Cells (SOFCs) and Electrolysers (SOECs)

¢ High and intermediate temperature solid oxide fuel cells

¢ High and intermediate temperature solid oxide electrolysers

Reversible solid-oxide fuel cells

Materials issues in solid oxide fuel cells and electrolysers

e Oxygen ion, proton and mixed conductors: conduction mechanisms

¢ Ceramic and metallic interconnects; sealing materials

* Mechanical and thermal properties; Surface and interface reactions

* New frontiers in solid oxide fuel cells

e Additive manufacturing, automated stack assembling, 3D printing t.

Modelling of materials, devices and processes

SOFC & SOEC cell and stack design, electrochemical performance, reliability, degradability, fuel versatility

FD-2 Proton-conducting Polymer Electrolyte Membrane Fuel Cells (PEMFCs) and Electrolysers (PEMWEs)
¢ New and improved proton-conducting polymer membranes including fluorine-free membranes
¢ Hybrid organic-inorganic materials, polyaromatic polymers, nanocomposites....

Electrode materials and electrocatalysts
Electrode membrane assembly

PEM FC stacks for automotive & stationary generation
Modelling of materials, fuel cell and electrolysers performance & durability

FD-3 Alkaline and Anion-Excahnge Electrolyte Membrane Fuel Cells (AFCs, AEMFCs) and Electrolysers (AELs,

AEMWES)
¢ Advanced alkaline fuel cells and eletrolysers

Electrode materials and electrocatalysts
Electrode membrane assembly
AFCs, AEMFCs, AELs, AEMWEs cells and stacks
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FD-4 Direct Fuel Cells & e-Fuels production
¢ Electrocatalysts for alcohol oxidation
¢ Methanol/ethanol tolerant cathode electrocatalysts
¢ Non-noble metal catalysts
¢ Methanol/ethanol impermeable membranes

¢ Direct methanol and direct ethanol FCs for portable and assisted power unit (APU) applications
¢ High & low temperature CO2-water co-electrolysis and e-fuels production
¢ Direct oxidation of renewable organic fuels in high temperature fuel cells

¢ Direct ammonia fuel cells

FD-5 State-of-the-art application engineering and demonstrations

e Combined heat and power (CHP)
Distributed power generation

e Transport

Portable power

¢ Demonstration of high temperature fuel cell & electrolysis systems and field testing
e Demonstration of PEMFC & PEMWE systems and field testing

¢ Testing protocols

Symposium FE
Next Generation Electrochemical Energy
Storage Materials and Systems

Electrochemical energy storage has witnessed extraordinary growth over the past two decades as the need for
energy storage solutions now extends from small sizes for mobile electronics to medium sizes for transportation to
large sizes for grid storage. The demand to improve materials and energy storage is expected to continue unabated
in order to implement renewable energy sources and achieve the goal of net zero carbon emissions.

This symposium addresses the energy storage challenge by focusing on new and emerging materials science
and engineering directions which are expected to enhance energy storage characteristics, increase stability,
improve safety, and reduce the cost of electrochemical energy storage technologies. The most promising and
latest solutions for the efficient storage of electrical energy will be emphasized as we intend to cover the most

recent materials developments for high energy and
high power rechargeable batteries, high rate energy
storage, electrochemical capacitors, hybrid devices,
and related technologies. Highlighted areas include the
design and synthesis of new electrode and electrolyte
materials for Li-ion, Na-ion, K-ion and solid-state
batteries, redox-based electrochemical capacitors,
advanced characterization methodologies including in
situ techniques, and computational analysis to predict
material behavior and guide the design of new materials.
The infusion of new approaches is essential if improved
materials for electrochemical energy-storage solutions
for transportation, grid energy storage, and portable
devices are to be achieved. Papers pertaining to the
discovery of novel materials via Al/MLand the integration
of theory and simulation are an integral part of this
symposium as are advances in electrode and electrolyte
materials, the development of new cell chemistries
and configurations, novel electrode architectures and
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advanced characterization including in-operando approaches. Taken together, these topics represent the basis for
the development of next generation energy storage materials and systems.

Session Topics

FE-1 Batteries
¢ Rechargeable batteries: anodes, cathodes, and electrolytes
¢ Cell chemistries: Li-ion, Li-S, Li-air, Na-ion, Mg-ion, Al-ion, all solid-state, redox flow, etc.
¢ Bulk, surface, and interfacial characterizations
¢ Computational modeling
¢ Novel Materials via Al/ML
o Cell design
¢ Application engineering

FD-2 Supercapacitors
e Supercapacitors
¢ Pseudocapacitors and hybrid devices
¢ Electrodes and electrolytes
¢ Cell design

Symposium FF
Towards Next Generation Solar Cells:

Emerging Materials, Phenomena and Device
Architectures

The panorama of photovoltaic technologies includes a series of devices based on diversified materials,
photoconversion processes, efficiencies, and costs. Depending on the end-user application, various technology
platforms are available. Thin-film technologies include chalcogenide semiconductors, amorphous/micromorphous
silicon, and nano/micro/poly-Si. They are fast becoming highly interesting to the market, thanks to their outstanding
functionality in integrated devices. Other emerging technologies are represented by perovskite solar cells, and
organic and quantum dot solar cells, which offer increasingly high photoconversion efficiency, while maintaining
highly competitive costs, with interesting progress toward device stability, mainly based on tailored materials
fabrication.

New physical effects are also investigated to push the photoconversion efficiency above the Shockley-Queisser
limit: intermediate bands, multiple exciton generation, hot carriers, and up/down conversion.

The success of the above emerging and prospective solutions calls for the availability of reliable materials systems
and device architectures capable of efficiently harvesting the full spectrum of solar energy.

The Symposium “Towards Next Generation Solar Cells: Emerging Materials, Phenomena and Device Architectures”,
which follows those on similar topics held in previous CIMTEC Conferences, provides a forum for materials scientists
and experts from industry to discuss major advances in the aforementioned fields, from latest developments
in inorganic thin film/perovskite/organic/hybrid devices to new findings and approaches for next-generation
solar cells, focusing on fundamental materials science and processing, on new concepts and theories for light
management, and on device physics, manufacturing, reliability, and long-term stability.

A Special Session covering last achievements in concentrated photovoltaics will complement the Symposium.

Session Topics

FF-1 Thin-film photovoltaics
e Silicon thin films and multi-junction Si solar cells
¢ CIGS (and related compounds) and CdTe solar cells
¢ Kesterite and other novel materials/concepts for inorganic thin film PV
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FF-2 11I-V solar cells
¢ |lI-V tandem solar cells (inc. IlI-V tandems on Si)
¢ |II-V QW and QD solar cells

International Advisory Board

Convener:

FF-3 Organic, dye sensitised and nanoparticle Alberto VOMIERO, University of Venice, Italy

phovoltaics Members: i |
. . Antonio ABATE, Helmholtz-Zentrum Berlin, Germany
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* Perovskite solar cells David CAHEN, Weizmann Institute of Science, Israel
e Quantum dot solar cells Chao-Yu (Peter) CHEN, National Cheng Kung University, Taiwan
Ken DUROSE, University of Liverpool, UK
FF-4 Multiple energy level devices Giu|i§ GRANCINI, Univ_ersit? di Pavia, Italy o
. Shuzi HAYASE, The University of Electro-Communications,
¢ Intermediate band solar cells Japan
¢ Up or down conversion for solar cells Martin HEENEY, King Abdullah Univ. of Science and Technology,
Saudi Arabia
FF-5 Excited state enhanced solar cells Nico LOVERGINE, University of Salento, Italy
e Hot-carrier solar cells Antonio MARTI, Universidad Politecnica de Madrid, Spain

Nazario MARTIN, Universidad Complutense de Madrid, Spain

* Multi-exciton generation Tsutomu MIYASAKA, Toin University of Yokohama, Japan

* Hot luminescence devices Mohammad K. NAZEERUDDIN, EPFL, Switzerland
« Other novel concepts Alessandro ROMEQO, Universita di Verona, Italy
Natalie STINGELIN, Georgia Tech, USA
FF-6 Advanced light trapping for photovoltaic devices Marko TOPIC, University of Ljubljana, Slovenia

. . Aron WALSH, Imperial College London, UK
¢ Plasmonic coupling

¢ Photonic and nanophotonic light trapping

Special Session FF-7
State-of-the Art Development of Concentrated
Photovoltaics

Despite concentrated photovoltaics (CPV) based on IlI-V multi-junction solar cells and of optics to concentrate solar light
may reach the highest efficiency and lower energy payback time of all photovoltaic technologies today available and with
module conversion efficiency over 40%, its large-scale entry into the market is hampered by the higher manufacturing and
operational costs compared to silicon photovoltaics. Therefore, interest in CPV shifted in recent years towards the design of
new system architectures either for low-power density applications such as luminescent solar concentrators (LSCs) based
on new inorganic (quantum dots) or organic (carbon dots) luminophores, which are highly interesting for applications
such as the so-called building integrated photovoltaics (BIPV) or greenhouse technologies, or to realize high power density
CPV modules required by the fast-growing markets of space-restricted applications such as vehicle-integrated PVs, space
solar, mobile chargers, off-grid power systems, robotics and other. Among these, an attractive, although very challenging
approach, is being actively pursued by some research groups (the so-called Micro-CPV). This approach, also based on
borrowing experience and synergy from market-consolidated industrial sectors such as microelectronics, MEMS, optics,
and optoelectronics, is expected to allow high efficiency and cost reduction at both module and system level if combined
with silicon PV in hybrid architectures.

This special session aims to discuss the latest advances International Advisory Board
in the above fields, from laboratory studies to prototype

demonstrations and practical applications Convener: ; ] ]
) Alberto VOMIERO, University of Venice, Italy
Session topics Members:
. Sergio BROVELLI, University of Milano Bicocca, Italy
¢ Novel materials for concentrator solar cells Simon FAFARD, Broadcom Corp., Canada
* Device architecture and optimization for CPV Xiao GONG, Wuhan University of Technology, China
e Micro-CPV Jean-Francois GUILLEMOLES, CNRS, France

. . . Karin HINZER, University of Ottawa, Canada
* Device architecture and optimization for LSCs for BIPV Ignacio REY-STOLLE, Universidad Politecnica de Madrid, Spain

and greenhouses Bryce S. RICHARDS, Karlsruhe Institute of Technology, Germany

e Standardization for in-field tests S;ﬁﬂg:)%a\}gx%hgcgr& sFirS;ﬁ:;a Energetico, Italy
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Symposium FG
Thermal Energy Storage: State-of-the-art

Materials and Technologies Towards a
Low-carbon Society

Thermal energy storage (TES) technologies that can store and release energy produced by renewables or waste
heat in a wide range of temperature and time, are at the forefront to achieve the goal of near zero carbon
emissions in 2050 and offer a solution to intermittency or seasonal problems of renewable energy generation.
TES may play a significant role across various sectors including energy-intensive industries, buildings and power.
Extended research performed in the last decades on sensible (SHS) and latent (LTHS) thermal energy storage and
most recently on thermochemical heat storage technologies, credit LTHS of several advantages on SHS including
high energy density, a wide range of phase change temperature, chemical stability and affordable prize. However
LTHS suffers from various shortcomings. low thermal conduction, poor thermal stability, corrosiveness and leakage
in the molten state being among the most critical. Thermochemical solutions, which hold great potential for
promoting the development of next generation CSP plants working at temperatures also exceeding 1.000°C, can
achieve energy densities higher than SHS, are able to operate under harsher conditions, show good reversibility
and quick response in a broad range of conditions, but their insufficient heat and mass transfer performance and
overall operation costs are today main drawbacks for its effective introduction into the market.

Further progress in TES technologies critically rely on
the availability of improved/new materials, on how
their performances may be optimized by a deeper
understanding of working physical chemical processes,
on advanced storage concepts and innovative reactor
designs. The research process for novel materials has
historically been a protracted and arduous undertaking,
characterised by iterative experimentation and costly
testing, but the recent advancements in Al models
(machine learning and deep learning models) have
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demonstrated the potential for these methodologies
to overcome these difficulties, and then to expedite the
innovation also in this sector.

Recently, Europe was nominated to become the first
regional area with azero-climateimpactintermsofsocial,
economic, and production dimensions by the year 2050.
Achieving this objective necessitates a comprehensive
transformation of the energy system, encompassing the
modernization and implementation of advanced energy
infrastructures. These infrastructures are defined by
characteristics of smartness, reliability, flexibility, and
resilience. Addressing these challenges necessitates the

Gilles FLAMANT, PROMES-CNRS, France
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Daniel LAGER, AIT Austrian Institute of Technology, Austria
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Chang-Ying ZHAO, Shanghai Jiao Tong University, China

integration of diverse energy processes, a concept referred to as sector coupling or integration. TES technologies,
in this regard, find application as intelligent systems for interfacing diverse energy processes. Carnot batteries
serve as a prime illustration of this integration.

This symposium aims to bring together researchers and experts from academy and industry to discuss recent
advances and new trends of thermal energy storage at both the materials and system levels. Theory and experiment;
machine driving approaches such as deep learning and data mining; the progress in TES solutions for renewable
energy systems for CSP, in various industrial sectors and for thermal storage in buildings will be object of discussion.
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Session Topics

FG-1 Development of new/ improved TES media; thermal, physical and chemical properties and performance
optimization; advances in methods for testing and characterization for:
¢ Sensible heat storage materials (SHS)
¢ Latent heat storage materials (LTHS)
¢ Thermochemical heat storage

FG-2 Nano, -micro- and-macro encapsulation methods

FG-3 Kinetics of reactions, reversibility, cycle repeatability, energy density and heat transfer processes in solid-
gas, solid-liquid, solid-solid and liquid-gas systems

FG-4 Selection criteria for TES media and for structural and containment materials such as tanks and pipelines
working in extreme environments

FG-5 Multiscale modelling, numerical models, experimental validations

FG-6 Relevant-scale prototyping for sensible, latent and thermochemical storage
FG-7 TES in renewable energy systems

FG-8 TES in buildings

FG-9 TES in industry

FG-10 Novel thermal energy storage concepts and expected trends

Symposium FH
Concentrating Solar Thermal: Materials and
Technology Challenges and Opportunities

Concentrating Solar Thermal (CST) technology is the focus of intense research and development activities
worldwide due to its potential in generating renewable energy and decarbonising industrial processes and it is
expected to contribute significantly to future sustainable energy mix.

As a renewable source of electricity, CST uses the energy generated by concentrated solar radiation to power a
steam or a gas turbine; or else, the heat produced can be appropriately stored for off-sun electricity generation
at a lower cost than traditional batteries utilized in PV systems. Moreover CST can be used for the production of
hydrogen, fuels or chemicals by high temperature “green” processes and for decarbonation of industrial cycles.

A main challenge for increased system efficiency is to achieve operating temperatures (currently up to - 600 °C) to
exceed 1000 °C which implies increased demands on structural materials and coatings for their thermomechanical
and chemical stability, reliability and lifetime. Moreover, advances in functional properties in optical materials
for absorbers and reflectors are critical for efficiency improvements and cost reductions. Heat-resistant materials
with higher stability and storage capacity and appropriate thermal transport properties are required for thermal
storage systems, whereas improved materials are on demand to drive small-scale thermochemical reactions such
as water splitting, hydrogen and fuel production, and for industrial decarbonation.

This symposium aims to bring together experts of diverse backgrounds to present latest research results and
debate challenges, ongoing developments and perspectives for competitiveness, efficiency, reliability and safety
of CST technology in its broad application fields.

37



10t Forum on New Materials

June 21-25, 2026

Session Topics International Advisory Board

FH-1 Developments in concentrators and heat

. Co-Chairs:
collecting elements Diego MARTINEZ PLAZA, EU SOLARIS, Spain
Reflectors, absorbers, receivers, mirrors, coatings, Daniela FONTANI, CNR-National Institute of Optics, Italy
high-temperature ~ construction  and  isolation (Convener)
materials; advances in materials synthesis, processing Members:
and characterization; components design and Renkun CHEN, University of California, San Diego, USA
manufacturing, novel coating deposition methods, Ramon ESCOBAR GALINDO, Sevilla University, Spain
f dificati Andrej LENERT, University of Michigan, USA
surtace moditication... Martin ROEB, German Aerospace Center, Germany

. . Laura SCHAEFER, Rice University, USA
FH-2 Thermal energy storage materials, media and Dileep SINGH, Argonne National Laboratory, USA

systems Ted STEINBERG, Queensland University of Technology,
ible h ial Australia
PCMs, TCMs, sensible heat storage materials Aldo STEINFELD, ETH Zurich, Switzerland

. . Luca TURCHETTI, ENEA, Ital
FH-3 Solar production of hydrogen, fuels and chemicals  jdith vIDAL, NREL, USA Y

Metal oxide-based redox materials, catalysts, Sulfur- Zhifeng WANG, IEE-CAS, China
Guangdong ZHU, NREL, USA
based and Cu-Cl cycles...

FH-4 Solar thermal methods and materials for
decarbonization of industrial processes

FH-5 Computational modelling and high throughput data screening of novel structural and functional materials
for CST technology

FH-6 Advanced in-situ and ex-situ testing of materials and components (mechanical, thermal, optical, corrosion,
stability, durability, aging...)

FH-7 CST prospects in a rapid changing and competitive energy world

Symposium Fl
Advanced Membrane and Materials
Technologies for Energy and the Environment

Membranesareattheforefront of technologicaladvancementsaddressingcritical challengesin cleanandsustainable
technologies. With their unique ability to selectively separate, purify, and convert substances, membranes have
become key in addressing global challenges such as energy sustainability, water scarcity, and environmental
degradation. These versatile systems are enabling breakthroughs in areas such as renewable energy production,
advanced water treatment, and industrial process efficiency. By harnessing cutting-edge advancements in material
science, processing techniques, and computational modelling, membrane technologies are paving the way for a
cleaner, greener future.

In response to the increasing demand for environmental and energy solutions, this symposium will showcase
the latest advancements in membrane science, bridging fundamental research with practical applications, from
researchers and industry experts to share pioneering research. We call for contributions exploring the synthesis,
physical chemistry, properties, functionality, and performance of membranes, as well as their diverse applications.
Studies on performance across various applications and insights into the relationships between composition,
structure, properties, and performance are also of particular interest.

We welcome submissions addressing both fundamental and applied research across the following thematic hot
topics:
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Advanced Materials for Membranes, e.g. synthesis of novel materials for inorganic and organic membranes,
innovative systems, including carbon-based membranes, ceramics, polymers, metals, nanomaterials, 2D materials
and Metal-Organic Framework (MOF)-based membranes.

Membrane Fabrication and Processing, e. g. innovations in fabrication techniques such as forming, sintering, and
advanced processing and shaping methods, studies on physical chemistry, structural optimization, and performance
enhancement of membranes.

Applications of Membranes in Clean Technologies, e. g. membranes for energy storage and conversion, membranes
for gas separation, purification and conversion, cutting-edge applications in water treatment, desalination,
and production of eco-friendly synthetic fuels, membrane-based actuators and devices for advanced industrial

applications.

Membrane Behaviour under Harsh Conditions, e.g.
investigation of material and process performance under
extreme environments, including high temperatures,
pressures, and corrosive conditions, studies on
deterioration mechanisms, lifetime prediction, and
resilience of membranes in challenging applications.

Computational and  Data-Driven  Approaches,
Integration of computational modeling, data analytics,
and machine learning for designing advanced membrane
materials, predictive simulations of functional properties
and performance for improved efficiency.

Session Topics

FI-1 New materials synthesis, membrane processing

and shaping, characterization
FI-2 Physical chemistry of membranes

FI-3 Membranes and separators in electrochemical

energy systems (fuel cell, electrolyser, battery...)
FI-4
FI-5
FI-6
FI-7

Water purification and desalination membranes
Catalytic membranes

Membrane actuators
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International Advisory Board

Convener:
Philippe MIELE, Institut Européen des Membranes,
France

Members:

Volker ABETZ, Helmholtz Zentrum Hereon, Germany

Evgeny V. ANTIPOV, Moscow State University, Russia

Mihail BARBOIU, IEM, Université de Montpellier, France
Yuan CHEN, The University of Sydney, Australia

Sheng DAI, Oak Ridge National Laboratory, USA

Menachem ELIMELECH, Rice University, Houston, USA

Eric FAVRE, Université de Lorraine, France

Dachamir HOTZA, Federal University of Santa Catarina, Brazil
Wangin JIN, Nanjing Technical University, China

Mohamed KHAYET, University Complutense of Madrid, Spain
Philippe KNAUTH, Aix Marseille University, France

Frank LIPNIZKI, Lund University, Sweden

Vladislav A. SADYKOV, Boreskov Institute of Catalysis, Russia
Gyorgy SZEKELY, King Abdullah Univ. of Science and
Technology, Saudi Arabia

Liping ZHU, Zhejiang University, China

Membranes for gas separation and toward production of synthetic fuels (CO2, H2, NH3...)
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Symposium FJ
Advanced Photo/Electro Catalytic Materials for
a Low-Carbon and Resilient Transition

The use of renewable energy to drive the chemical and energy processes and the chemical storage of renewable
energy is a crucial element of moving to a low-carbon and resilient economy, developing a sustainable society
and fostering the transition in energy and chemistry. There is a fast-growing scientific interest in this subject,
with emerging new directions and applications also at the industrial level. The development of advanced photo/
electrocatalytic materials, and in general, materials able to use renewable energy sources to drive the conversion
of small molecules such as CO2, N2, H20 and CH4 to produce fuels and chemicals (e-refinery and e-chemistry)
is a key topic of fast-growing interest. These technologies, often identified with the term Solar-to-X or artificial
photosynthesis or leaf-type, are crucial for realizing distributed production technologies and implementing net-
zero communities.

Realizing this challenge requires the development of new

ideas, concepts and innovative photo/electrocatalytic International Advisory Board

materials as well as other contiguous areas such as Conveners:
plasma catalysis. However, there is also the need to gﬁbri)de CENTI, University of Messina, Italy (Programme
air

rethink the current approaches because it is emerging
how accelerating the progress in this area requires the
development of new concepts and ideas largely beyond

Siglinda PERATHONER, University of Messina, Italy

Members:

the current ones investigated. It is thus of foremost
relevance the possibility of an open discussion and
exchange of ideas to stimulate a creative and novel
understanding, explore new directions and possibilities,
and also revise the fundaments to understand better
the peculiarities of designing photo/electro or plasma

Detlef BAHNEMANN, Leibniz University, Germany

Zhong CHEN, Nanyang Technological University, Singapore
Victor DE LA PENYA, IMDEA Energy Madrid, Spain

Volker HESSEL, Adelaide University, Australia

Gang LIU, Institute of Metal Research, CAS, China

Leonardo PALMISANO, University of Palermo, Italy
Hyunwoong PARK, Kyungpook National University, South Korea
Michele PAVONE, University of Naples Federico II, Italy

Beatriz ROLDAN CUENYA, FHI-MPG Berlin, Germany

Ifan STEPHENS, Imperial College London, UK

Jennifer STRUNK, Technical University Munich, Germany
Jinlong YANG, Univ. of Science and Technology of China, China
Peidong YANG, University of California, Berkeley, USA

Hua ZHANG, City University of Hong Kong, China

Jinlong ZHANG, East China University of Science and
Technology, China

catalytic materials and how they differentiate from
conventional catalysis.

These materials are also widely utilized to clean
and remediate our environment. Semiconducting
photocatalytic materials possess multi-functional
properties, which allow their use in various areas,
from photocatalytic environmental remediation, water
splitting for hydrogen fuel, CO2 reduction, self-cleaning coatings, electrochromic devices and sensors, and low-
cost solar cells. New emerging areas will include the development of new technologies to convert small molecules
such as 02, N2 and CH4 and the coupling between photocatalysis and non-thermal plasma chemistry. The nano-
architecture design of these materials is of crucial relevance to achieve these different functional characteristics
and realize an efficient energy conversion. There is a need to gather together multiple competencies to accelerate
the development of these nanomaterials for solar energy and environmental applications. At the same time,
electrocatalytic materials are a complementary area of increasing relevance, both integrated with solar materials to
realize PEC or PV/EC devices or as electrocatalytic technology for a wide range of applications, from the electrolysis
of small molecules to the conversion of biomass or other already functionalized substrates. The large range of
applications and new solutions is only starting to be explored. Still, the development of advanced electrodes/
electrocatalysts is the turning point to pass from lab to industrial scale.

This symposium aims to provide a multi-disciplinary forum for scientists, engineers, and industry experts to break
new ground in the discussion, realize cross-fertilization, and progress in understanding the design criteria for their
use. Among the recent developments that will be highlighted in the symposium are advances in the synthesis of
novel materials with tailored nano-architecture, the preparation of thin films and nanostructures, the advanced
characterization by experimental and theoretical methods of these materials and of their structure-performance
relationships, processing techniques, device fabrication and stability; advances in environmental applications and
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air quality improvement; novel concepts, technologies and materials for photo/electro catalysis and their use in
Solar-to-X or artificial photosynthesis/leaf-type technologies.

Session Topics

FJ-1 Advanced concepts for the design of photo/electro-functional materials

FJ-2

FJ-3

Band-gap engineering of photocatalysts: optical, electronic, and catalytic modifications
Multiphoton band-gap engineering, photonic materials, hot carriers

Emerging photoelectronic materials such as nanoscale plasmonic metal particles, quantum dots, and 2D materials
Hybrid photocatalytic nanomaterials, heterojunctions

Nanostructured electrodes and electrocatalytic materials

Structure-activity relations for an advanced design

Single-atom electrodes

Optimizing interfaces in multilayer systems

Photocharges transport and semiconductor architecture

New types of quantum dots and robust sensitizers, antenna effects

2D and 3D printing of electrodes and tailored surfaces

Understanding fundaments of charge-induced processes and charge transport

Charge transfer and recombination

Charge-induced surface processes in photo- and electro-catalysis

Charge confinement, stabilization, and electrical field-induced processes at the interface
Role of charge transport in controlling performances and selectivity

Charges transport and electric bias

Theoretical and computational investigation

Computational screening of new photo/electro materials

Relation between nanostructure and functional behaviour, control of the selectivity
Photoelectrochemical devices

Use of Al in discovery and understanding photo/electro materials

Multiscale modelling in Solar-to-X devices

Modelling electrolyte and electrode-electrolyte interfaces

Modelling nanostructures electrodes

Design approaches for advanced applications

Development of high surface area and porous photocatalytic materials and photoanodes
Photoactive nanodevices, hierarchical photoactive materials

Innovative materials for third-generation solar cells (dye sensitized solar cells, quantum dot cells, tandem/multi-
junction cells, hot-carrier cells, etc.)

Advanced devices for photo/electro catalytic solar fuel (H2, CO2 reduction, N2 fixation)
Photo/electro catalytic activation of small molecules (02, N2, H20, CH4)

Selective photo-oxidations for organic synthesis, tandem systems

Tandem and paired photo/electro catalytic advanced applications

Environmental applications: air / water treatment, anti-bacterial surfaces

Photocatalytic fuel cells, artificial leaf and tree

Designing elements to improve stability, scalability, and cost

Metal-free photocatalysis

Superhydrophilic, amphiphilic and antifogging surfaces

Hybdrid photo/electro systems with micro-organisms
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Symposium FK

Thermoelectrics: Materials Research and
Application Technologies

Thermoelectric technology enables the direct conversion between heat and electricity, offering a cutting-edge
clean energy solution that boosts energy efficiency and mitigates environmental pollution, with key applications in
solid-state power generation and cooling. Recent advancements in thermoelectric research have been remarkable,
including advancements in nanomaterial synthesis and a deeper understanding of electron and phonon transport
at the nanoscale; the use of machine learning-assisted data mining, along with high-throughput computation
and characterization, which accelerates the development of efficient thermoelectric materials; the exploration of
new materials, including flexible and plastic ones, which has become a research focal point; and the discovery of
novel thermoelectric phenomena, such as topological and strongly correlated effects. Thermoelectric materials
now encompass a diverse range, including inorganics, oxides, polymers, and materials with topological and strong
correlation properties, etc. Furthermore, there has been a growing body of research dedicated to the design,
assembly, and evaluation of thermoelectric modules for practical applications.

The symposium is set to explore cutting-edge research encompassing thermoelectric materials, device
manufacturing, and their applications, as well as the underlying physics. A key focus area will be on the progress
in material science. This focus area will include sessions on the design, synthesis, and characterization of various
materials, in addition to groundbreaking thermoelectric phenomena. This symposium will also focus on the
development of device research. Discussions addressing the technological challenges associated with device
design and fabrication, as well as the modelling and simulation aspects, will be welcomed. Additionally, converter
technologies and applications will be another focus area, covering design, modelling, characterization, advanced
processing, metrology and standardization.

Session Topics International Advisory Board

Convener:
FK-1 Thermoelectric materials research & Lidong CHEN, Shanghai Institute of Ceramics, China
characterization
e Computationally-guided design and discovery
¢ Bulk inorganic materials, including nanostructures
and composites

¢ Organic and polymeric materials

Members:

Graeme R. BLAKE, University of Groningen, Netherlands
Jan-Willem BOS, University of St. Andrews, UK

Alexander T. BURKOV, loffe Institute, Russia

Zhigang CHEN, Queensland University of Technology, Australia
Chenguang FU, Zhejiang University, China

Low dimensional materials
Flexible/ductile materials
Magneto-thermoelectric and topological
thermoelectric effects

FK-2 Device research and modeling

e Energy conversion mechanisms
e Thermoelectric device design & architectures
¢ Device modeling and simulation

FK-3 Converter technologies and applications

¢ Terrestrial and space applications opportunities

¢ Advanced manufacturing and rapid prototyping
approaches

¢ Device, converter technology development and
infusion demonstrations

¢ Converter and system modeling and simulation

¢ Metrology and standardization
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Yaniv GELBSTEIN, Ben Gurion University of the Negev, Israel
Jiaging HE, Southern Univ. of Science and Technology, China
Andrei KOVALEVSKY, University of Aveiro, Portugal

Ken KUROSAKI, Kyoto University, Japan

Bertrand LENOIR, Université de Lorraine, France

Chia-Jyi LIU, National Changhua Univ. of Education, Taiwan
Antoine MAIGNAN, ENSICAEN/CNRS, France

Marisol MARTIN GONZALEZ, IMN-CSIC, Spain

Yuzuru MIYAZAKI, Tohoku University, Japan

Takao MORI, NIMS-MANA, Japan

Dario NARDUCCI, Universita di Milano-Bicocca, Italy
Neophytos NEOPHYTOU, University of Warwick, UK

George NOLAS, University of South Florida, USA

Michitaka OHTAKI, Kyushu University, Japan

Yanzhong PEIl, Tongji University, China

Anthony POWELL, University of Reading, UK

Ichiro TERASAKI, Nagoya University, Japan

Janusz TOBOLA, AGH University of Krakow, Poland

Daniele Maria TRUCCHI, CNR-ISM, Italy

Ken-ichi UCHIDA, NIMS and The University of Tokyo, Japan
Anke WEIDENKAFF, Technical University of Darmstadt, Germany
Wenijie XIE, Technical University of Darmstadt, Germany
Yanliang ZHANG, University of Notre Dame, USA
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Symposium FL
Caloric and Multicaloric Materials and Effects:
from Fundamentals to Applications

Caloric effects refer to the reversible thermal responses
of solids under the application (or removal) of one or
more external fields. These effects can be significantly
amplified near a phase transition. In recent years,
the research on magnetocaloric, electrocaloric,
mechanocaloric, and multicaloric materials and
devices has greatly increased, driven by the demand
for sustainable solutions for heating and cooling. Solid-
state refrigerators and heat pumps based on caloric
and multicaloric materials are promising alternatives
to the conventional technologies of vapor compression
and gas combustion. These materials have also been
recently proposed for cryogenic applications in
hydrogen liquefaction.

Session Topics

FL-1 Theory, simulation and modeling of caloric
materials

FL-2 Preparation and characterization of caloric
materials (bulk, nanostructured, composites)

FL-3 Functional characterization of caloric materials

FL-4 Devices for solid state refrigeration, heat pumps
and other energy related applications

International Advisory Board

Chairs:

Franca ALBERTINI, IMEM-CNR, Parma, Italy (Convener)
Luana CARON, University of Bielefeld, Helmholtz-
Zentrum Berlin, Germany

Lluis MANOSA, University of Barcelona, Spain

Members:

Kilian BARTHOLOME, Fraunhofer IPM, Freiburg, Germany
Johan CEDERVALL, Uppsala University, Sweden

Daoyong CONG, Univ. of Science and Technology Beijing, China
Emmanuel DEFAY, University of Luxembourg, Luxembourg
Simone FABBRICI, IMEM-CNR, Parma, Italy

Victorino FRANCO, University of Sevilla, Spain

Tino GOTTSCHALL, Helmholtz-Zentrum Dresden-Rossendorf
(HZDR), Germany

Markus GRUNER, University of Duisburg, Germany

Frangois GUILLOU, Caen University, France

Oliver GUTFLEISCH, Technical University of Darmstadt, Germany
Andrei L. KHOLKIN, University of Aveiro, Portugal

Vladimir KHOVAYLO, National University of Science and
Technology “MISiS”, Moscow, Russia

Andrei KITANOVSKY, University of Ljubljana, Slovenia
Manfred KOHL, Karlsruhe Institute of Technology, Germany
Pol LLOVERAS, Polytechnic University of Catalonia, Spain
Claudia MASSELLI, Universita di Napoli Federico Il, Italy

Neil MATHUR, University of Cambridge, UK

Xuefei MIAO, Nanjing Univ. of Science and Technology, China
Kelly MORRISON, Loughborough University, UK

Antoni PLANES, University of Barcelona, Spain

Karl SANDEMAN, CUNY-Brooklin College, USA

Julie SLAUGHTER, Ames National Laboratory, USA

Massimo SOLZI, University of Parma, Italy

Ichiro TAKEUCHI, University of Maryland, USA

Jaka TUSEK, University of Ljubljana, Slovenia

Elena VILLA, ICMATE-CNR, Lecco, Italy

Anja WASKE, BAM, Berlin, Germany

Symposium FM
High-entropy Energy Harvesting: Theory,
State-of-the-art Materials, Nanogenerators
and Self-powered Systems

Ourabilitytoscavenge and convertambient energy into electricity offers an unprecedented opportunity for powering
various electronics systems and sensors, and to build an integrated system capable of battery-free operations.
Triboelectric nanogenerators that use triboelectrification and electrostatic induction to recover electrical energy
from mechanical vibrations have been proved as a new way to generate electricity. Piezoelectronic nanogenerators
have also attracted rising interests in the past decade. The integration of the triboelectric nanogenerators/
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piezoelectronic nanogenerators and energy storage
units gives the opportunity for making various types of
self-powered sensors for application in electronics, bio-
sensors, nanorobotics, biomedical sensors, etc.

This symposium aims to advance our fundamental
understanding and technology development of
nanoscale mechanical energy conversion materials and
systems based on triboelectric, and piezoelectronic
and thermoelectric nanogenerators. Abstracts may
cover theoretical and experimental studies of dielectric
materials; research and applications of nanogenerators
for self-powered devices or hybrid nanogenerators.
Interdisciplinary works that combines nanogenerators
and other areas such as deep learning, artificial
intelligence are particularly encouraged.

Session Topics

FM-1 Mechanism of triboelectrification and
piezoelectric effects
¢ electron/photon/phonon generation
e transport and interaction processes
e computational and machine learning-driven
approaches

FM-2 High-entropy energy harvesting materials
¢ synthesis
e processing
e characterization

International Advisory Board

Chair:
Zhong Lin WANG, Georgia Institute of Technology, USA

Convener:
Weiguo HU, University of Chinese Academy of Science,
China

Members:

Francesco COTTONE, University of Perugia, Italy

Jianhua HAO, Hong Kong Polytechnic University, China
Chenguo HU, Chongging University, China

Kourosh KALANTAR-ZADEH, The University of Sydney, Australia
Sang-Woo KIM, Yonsei University, South Korea

Zhou LI, University of Chinese Academy of Science, China
Zhiqun LIN, National University of Singapore, Singapore
Zong-Hong LIN, National Taiwan University, Taiwan

Simiau NIU, Rutgers University, USA

Luigi G. OCCHIPINTI, University of Cambridge, UK

Joselito M. RAZAL, Deakin University, Australia

Jungho RYU, Yeungnam University, South Korea

Henry A. SODANO, University of Michigan, USA

Joao VENTURA, Universidade do Porto, Portugal

Jie WANG, Beijing Institute of Nanoenergy and Nanosystems,
CAS, China

Xudong WANG, University of Wisconsin-Madison, USA
Morten WILLATZEN, Aalborg University, Denmark

Wenzhuo WU, Purdue University, USA

Rusen YANG, Xidian University, China

Junyi ZHAI, University of Chinese Academy of Sciences, China
Renyun ZHANG, Mid Sweden University, Sweden

Yunlong ZI, Honk Hong University of Science and Technology,
China

Lei ZUO, University of Michigan, USA

FM-3 Nanogenerators and self-powered systems: processing (deposition, surface modification, patterning,
soft and flexible technologies); nanogenerators/energy storage units’ hybridization; electrical circuits for
power management: energy harvesting and conversion efficiency

e Triboelectric nanogenerators (TENGs)
¢ Piezoelectric nanogenerators (PENG)

e Thermoelectric (TEGs) and Pyroelectric generators (PyENGs)
* Piezotronics, flexoelectronics, tribotronics and Semiconductor Devices

¢ Energy Storage and Self-Charging Power Systems

FM-4 Cutting-edge applications
» Self-powered sensors and systems
¢ Self-powered implantable devices

* Wearable electronics, nanorobotics and artificial intelligence

¢ Blue Energy and Internet of Things (loT)

e Other applications (Contact-electro-catalysis, photo-electrochemistry, photovoltaics, thermoelectric...)
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Symposium FN
Exploring Cutting-Edge Innovations in
Luminescent Materials and Technologies
for Display, Lighting and Emerging Photonic
Applications

The symposium will highlight the latestadvancementsin luminescent materials and their transformative applications
across a broad range of photonic fields. Luminescent materials, which include organic and inorganic phosphors,
guantum dots, and perovskites, are playing a pivotal role in improving the efficiency and performance of displays,
lighting systems, and a growing array of emerging photonic technologies. These materials offer significant potential
to address critical challenges in energy efficiency, sustainability, and performance in consumer electronics, smart
devices, and advanced lighting solutions. The symposium will bring together leading experts from academia,
industry, and research institutions to share their insights into the design, synthesis, and application of these
materials. With an emphasis on cutting-edge innovations, the symposium will explore the latest trends in light-
emitting diodes (LEDs), organic light-emitting diodes (OLEDs), quantum dots, laser sources, and next-generation
photonic systems. Special attention will be given to emerging applications such as micro-displays, energy-efficient
lighting, and new laser technologies that are poised to drive the future of consumer electronics and industrial
photonics. By fostering meaningful collaboration and knowledge exchange, the symposium will provide a platform
for addressing the pressing challenges in the field of luminescent materials. Participants will have the opportunity
to engage in discussions on the latest research, industry developments, and future directions for photonic
technologies, while also identifying new avenues for innovation and commercialization. This symposium promises
to be an essential gathering for anyone involved in the design, development, and application of luminescent
materials and photonic systems.

Topics of interest include (but are not limited to):

¢ Advances in Inorganic and Organic Light-emitting Diodes

e Quantum Dots: Synthesis, Characterization, and Applications

¢ Perovskite-based Luminescent Materials for Next-generation Displays
» High-efficiency Phosphors for Displays and Solid-state Lighting

* Micro-displays for AR/VR Applications

¢ Nano-engineered Photonic Materials for Energy-efficient Lighting

¢ Emerging Trendsin Laser Sources and their Applications

e Light Emission from 2D Materials: Opportunities and International Advisory Board
Challenges Convener:

* Hybrid Organic-inorganic Photonic Materials Yasufumi FUJIWARA, Ritsumeikan University & Osaka

e Quantum-enhanced Photonics: From Materials to University, Japan
Devices Members:

* Photonic Materials for Wearable and loT-enabled Chihaya ADACHI, Kyushu University, Japan
Devices Martin ALBRECHT, Leibniz Institute for Crystal Growth, Germany

Luis CARLOS, University of Aveiro, Portugal

* Sust?mablllty and E'_erf)nmental _ImpaCt of Annamaria CUCINOTTA, University of Parma, Italy
Luminescent Materials in Photonics Martin DAWSON, University of Strathclyde, UK
Steven DENBAARS, University of California, Santa Barbara, USA
Session Topics Mitsuru FUNATO, Kyoto University, Japan

Yoshio HONDA, Nagoya University, Japan

Motoaki IWAYA, Meijo University, Japan

Jong Kyu KIM, Pohang University of Science and Technology,
South Korea

FN-1 Material design and processing

FN-2 Processes for optoelectronic and photonic Liberato MANNA, Istituto Italiano di Tecnologia (IIT), Italy
applications Hideto MIYAKE, Mie University, Japan
Okhyun NAM, Tech. University of Korea, South Korea
FN-3 Characterization of electro-optical-structural Peter PARBROOK, Tyndall National Institute, Ireland
. Qibing PEI, University of California, Los Angeles, USA
properties Jianrong QIU, Zhejiang University, China

. . . . Setsuhisa TANABE, Kyoto University, Japan
FN-4 Device architectures and system integration Rong-Jun XIE, Xiamen University, China

45



10t Forum on New Materials

June 21-25, 2026

Symposium FO
Advanced Characterization Methods for Energy
Materials Design

Advances in energy technologies critically depend on the availability of novel functional materials (dielectrics,
semiconductors, ion conductors, catalysts, absorbents, structural materials, nuclear fuels ...) whose properties are
optimized and tailored to a specific task.

This symposium will analyse how the broad range of advanced microscopy, spectroscopy, spectrometry and other
advanced characterization techniques now available, the use of machine learning, of automated experimentation
as well as of the time-dependent data obtained from In Situ/Operando methods applied to functional materials
and devices under the influence of a controlled excitation/probe (stress, light, heat, electro-magnetic, chemical....),
may allow obtaining useful information, down to the atomic scale, of composition, morphology, structure and on
the variety of chemical and physical dynamic processes involved inside a material at its surface and interfaces, so
to create a path to accelerate their implementation in selected areas of energy technologies. The combination of
different advanced techniques, providing a feedback loop between device design and performance optimization,
gives rise to new insights in the field, where a multi-physics/multiscale approach is mandatory.

Ultimately, this symposium aims to present the most recent and challenging research on materials in the field of
energy, focusing on the importance of using cross-characterization techniques, especially those that are currently
at the forefront of research worldwide.

Session Topics

FO-1 Electrochemical energy conversion/storage and

fuel cells International Advisory Board

Convener:

FO-2 Gas production/capture/separation/storage/ e [FEIETS, Uiy o Selartis [l

utilization (e.g CO2, H2)

Members:
_ : H Martin AESCHLIMANN, University of Kaiserslautern, Germany
FO-3 Solar technologies (photovoltaics, solar thermal, Annalisa BRUNO, Nanyang Technological University, Singapore
solar fuels) Andres CANTARERO, University of Valencia, Spain
Montserrat CASAS-CABANAS, CIC EnergiGUNE, Spain
FO-4 Thermal energy storage Giulio CERULLO, Politecnico di Milano, Italy
Elizabeth DICKEY, Carnegie Mellon University, USA
FO-5 Small scale energy harvesting, nanogenerators, Laurence HARDWICK, The University of Liverpool, UK

Yuichi IKUHARA, The University of Tokyo, Japan

Karl LEO, TU Dresden, Germany

Michal LESKES, Weizmann Institute of Science, Israel

Nunzio MOTTA, Queensland University of Technology, Australia
Eric PRESTAT, UKAEA, UK

self-powered devices

FO-6 Thermoelectric and caloric systems

FO-7 Nuclear technologies (fission, fusion, waste Neeraj SHARMA, University of New South Wales, Australia
management) Ze Xiang SHEN, Nanyang Technological University, Singapore
Emmanuelle SUARD, Institut Laue-Langevin, France
FO-8 High and low-power superconductivity and Michael TONEY, University of Colorado at Boulder, USA

. . . . . Sihai YANG, Peking University, China
energy-efficient unconventional information & y

technologies (e.g. novel materials for
neuromorphic and quantum computing)
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Symposium FP
Computational-aided Energy Materials Design

Computational materials science has demonstrated its power in modelling structure and functional properties of
real materials, and in predicting novel materials with improved performance. It naturally is cross - disciplinary as
it is based on physics, chemistry, engineering, data science, and even biology. It addresses properties of materials
that span several length and time scales, and as such it often takes advantage of multiscale computing strategies.
In the last decades computational materials science has increased tis predictive power and scope for materials
development because of progress in methods and in computational power. More recently, it has received a further
boost from the emergence of machine learning and data science.

This Symposium is devoted to advances in development and application of computational methods, including
multiscale computing strategies and machine learning methods, for predicting materials properties, with
applications in energy systems. Appropriate are studies that combine data- and physics-driven models for the
identification of structure-property relationships and the predictive design, possibly experimentally validated, of
novel energy materials.

The methods may range from high-accuracy electronic structure techniques for atomistic simulations, through
mesoscopic simulations, to continuum models, with particular interest in integrated multi-scale modelling. All
materials for energy applications are relevant for the symposium, ranging from nanostructured functional inorganic
materials through solid/liquid interfaces and bio-inspired materials to structural materials.

ion Topi . -
Session Topics International Advisory Board

FP-1 Solar technologies (photovoltaics, solar fuels,

Convener:
solar thermal) Nicola SERIANI, International Center Theoretical Physics,
Italy
FP-2 Electrochemical energy systems (batteries, e
supercapacitors, fuel cells) Mark ASTA, University of California, Berkeley, USA
. Gerbrand CEDER, University of California, Berkeley, USA
FP-3 Catalysts for energy conversion and storage Hsin-Yi Tiffany CHEN, National Tsing Hua University, Taiwan
. . . Long-Qing CHEN, The Pennsylvania State University, USA
FP-4 Materials for production, capture, separation, Alessio FILIPPETTI, CNR-IOM and University of Cagliari, Italy

Cesare FRANCHINI, University of Vienna, Austria

Geoffroy HAUTIER, Dartmouth College, USA

Jianwen JIANG, National University of Singapore, Singapore
Yousung JUNG, Seoul National University, South Korea
Sergey V. LEVCHENKO, Center for Energy and Technology

storage, and utilization of gases

FP-5 Thermal energy storage

FP-6 Thermoelectrics, energy harvesting materials and (CEST), Ruissia
nanogenerators Christian MASQUELIER, Université of Picardie Jules Verne,
France
FP-7 Permanent magnets for electric generators and Fumiyasu OBA, Tokyo Institute of Technology, Japan )
Pablo ORDEJON, Institut Catala d’Investigacio Nanotecnologia,
motors Spain
. .. . Mariachiara PASTORE, CNRS and University of Lorraine, France
FP-8 Nuclear materials for fission and fusion: fuels, Oleg PREZHDO, University of Southern California, USA
plants, and waste Zhigang SHUAI, Tsinghua University, China
Isao TANAKA, Kyoto University, Japan
FP-9 Data science and artificial intellicence for Matthias VANDICHEL, University of Limerick, Ireland
) & Christofer M. WOLVERTON, Northwestern University, USA
materials development Dawei ZHANG, University of Science and Technology Beijing,
China

Shijun ZHAO, City University of Hong Kong, China
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Symposium FQ
Innovations and Green Nanomaterials for
Advanced Chemical Sensors and Biosensors

The development of advanced gas and chemical sensors and biosensors has been significantly enhanced in
the last years, due to their noteworthy importance for the detection of gas and chemical substances in many
advanced applications. This Symposium aims to explore the latest innovations in inorganic, organic, and hetero-
structured nanomaterials, for chemical- and bio-sensor applications, with special focus on their optical, electrical,
and electrochemical properties. Heterostructure-based gas sensors and bio-sensors are at the forefront of
environmental monitoring and medical diagnostics, providing enhanced stability and responsiveness and offering
innovative solutions for detecting a wide range of toxic gases and biochemical markers, respectively.

The use of sustainable materials in chemical sensing is also emphasized, showcasing the environmental benefits
and life cycle advantages of green nanomaterials. Green and natural dyes have shown great promise in optical
sensing due to their unique optical properties and tunability. Green nanocomposites, derived from environmentally
friendly materials, are being developed for gas sensing and electrochemical applications, too, offering a sustainable
alternative with excellent performance metrics.

While presenting and discussing the fundamental principles, synthesis, and characterization of these advanced
materials, along with their practical applications in various sensing technologies, future trends and challenges in the
commercialization and large-scale production of these sensors will also be discussed, providing a comprehensive
overview of the current state and future potential of nanomaterial-based chemical sensor and biosensors.

Matter covered includes:

Green Nanomaterials
* Basic properties, synthesis and characterization of green nanomaterials.

Optical Sensing
¢ Mechanisms of optical sensing using ecofriendly and natural dyes.
¢ Applications of colorimetric and fluorescent sensors in

environmental monitoring and healthcare. . .
& International Advisory Board

Gas Sensing
¢ Development of gas sensors using novel nanomaterials.
¢ Performance metrics and real-world applications.

Conveners:
Giovanni NERI, University of Messina, Italy
Meryam CHELLY, University of Messina, Italy

Members:

Aziz AMINE, University Hassan Il of Casablanca, Morocco
Chris BLACKMAN, University College London, UK
Corrado DI NATALE, University of Tor Vergata, Italy
Claudia ESPRO, University of Messina, Italy

Angelo FERLAZZO, University of Catania, Italy

M. Carmen HORRILLO GUEMES, ITEFI — CSIC, Spain

Electrochemical Sensing
¢ Innovations in electrochemical enzyme-free sensors
based on electroactive nanostructures.

Chemical and Bio-sensors Applications

¢ Design and application biosensors in medical
diagnostics, food safety, and environmental
monitoring.

¢ Integration with electronic devices and data analysis
techniques.

¢ Challenges in commercialization and large-scale
production.

Sustainability and Environmental Impact
* Role of sustainable materials in chemical and bio-
sensor technology.

Hyoun Woo KIM, Hanyang University, South Korea
Xiaogan LI, Dalian University, China

Peter Alexander LIEBERZEIT, University of Vienna, Austria
Eduard LLOBET, Universitat Rovira i Virgili, Spain

Larisa LVOVA, University of Tor Vergata, Italy

Alessandro MARTUCCI, University of Padova, Italy
Donatella PUGLISI, Linkoping University, Sweden
Woosuck SHIN, AIST, Japan

Michael TIEMANN, University of Paderborn, Germany
Dimitris TSOUKALAS, National Technical University of Athens,
Greece

Roman VITER, University of Latvia, Latvia

¢ Life cycle analysis and environmental benefits of using green materials.
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Session Topics

FQ-1 Chemical and Bio-Sensing Fundamentals and Applications

FQ-2 Enzyme-free Electrochemical Sensors Based on Hybrid Nanostructures

FQ-3 Ecofriendly and Natural dyes for Optical Sensing

FQ-4 Heterostructures-based Sensors for Environmental and Biomedical Applications
FQ-5 Innovation in Sustainable Materials for Chemical Sensing

FQ-6 Al - Enhanced Sensing Technologies: Transforming Sensor Capabilities

Symposium FR
Living Materials: From Electronics to
Biomedicine

The rising demand of environmentally friendly solutions in technology development affects various fields, including
materials science, biomedicine, and bioremediation. Creating biohybrid systems requires green and biocompatible
chemicalmethodsapplicabletoliving cell systemslike bacteria, yeasts,and microalgae. These organisms have evolved
mechanisms to perform complex functions efficiently, including biochemical transformations and interactions
with light, supported by diverse molecular and supramolecular structures. In addition to the development of new
systems, and in accordance with the principles of green and sustainable chemistry, there is a growing emphasis
on the use of materials derived from photosynthetic organisms, such as pigments and plants. This also includes
biological polymers, notably silk (alongside cellulose and lignin), melanin-like pigments as well as bio-inorganic
materials such as biosilica. The integration of these advanced materials presents new opportunities not only for
the synthesis of sustainable materials but also for the development of innovative biocatalysts. These biocatalysts
have the potential to significantly enhance traditional synthetic processes by employing environmentally friendly
and sustainable methodologies.

The symposium entitled “Living Materials: From Electronics to Biomedicine” will explore various types of biological
and bio-inspired materials, such as those derived from photosynthetic organisms, biological polymers, and bio-
inorganic materials.

While the focus will be on these materials, including

both innovative synthetic strategies and envisaging
characterization, discussions will also cover relevant
optoelectronic and biomedical applications. This
symposium aims to create a collaborative platform
that brings together researchers from materials
science, biology, and biotechnology to explore new
methodologies for advancing this exciting field.
Researchers are invited present research topics
emphasizing sustainable and biocompatible chemical
methods aiming to produce highly performing living
materials and including high-performance biocatalysts.
We welcome innovative studies on living or bio-inspired
functional materials derived from microorganisms or
enhanced living cells, showcasing unique properties like
adhesion, resistance, or metabolic outputs.
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International Advisory Board

Conveners:
Danilo VONA, University of Bari, Italy
Giulia GUIDETTI, Tufts University, USA

Members:

Johanna AIZENBERG, Harvard University, USA

Herdeline Ann ARDONA, University of California, Irvine, USA
Carlo A. BORTOLOTTI, Univ. Modena e Reggio Emilia, Italy
Francesca D’ACUNZO, CNR-ISB, Italy

Luisa DE COLA, Universita degli Studi di Milano, Italy
Gianluca M. FARINOLA, Universita degli Studi di Bari, Italy
Paulo R. FERREIRA DA ROCHA, University of Coimbra, Portugal
Alon GORODETSKY, University of California, USA

Joanna KARGUL, University of Warsaw, Poland

Sara MOLINARI, University of Maryland, USA

Isabella RIMOLDI, Universita degli Studi di Milano, Italy
John ROGERS, Northwestern University, USA

Bong Sup SHIM, Inha University, South Korea

Sabu THOMAS, Mahatma Gandhi University, India

Silvia VIGNOLINI, University of Cambridge, UK

David WEITZ, Harvard University, USA
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Session Topics

FR-1 Classes of materials for electronic devices with biological materials
¢ sensors and photodetectors
e transistors
e electronic interfaces with living materials

FR-2 Biomaterials and their synthesis, structure, chemical modifications and characterizations
¢ materials from plants and living organisms
¢ biosilica and bio-inorganic materials
¢ biopolymers (silk, cellulose, lignine)

FR-3 Biocatalysts and their applications
e biocatalysts functionalization
¢ biocatalysts doping
¢ chemical modification
* heterogeneous catalysis

FM-4 Innovative tools for bioremediation and biomedicine
¢ Chemical potentiation of remediating microorganisms
¢ Envisaging materials
* New remediation processes

INTERNATIONAL CONFERENCES

IC-4 - 6 International Conference

Materials and Devices Technologies for
Energy-efficient Neuromorphic and
Unconventional Computing

In the modern world where sustainability and energy efficiency have become global priorities, future computing
systems are expected to embrace these challenges. In the last decades, substantial advancements in device
miniaturization and on the overall performance of classical computers have been achieved, also thanks to
advancements in materials science and nanotechnology. Today information and communication technology (ICT),
which is affecting almost all aspects of our society, consumes a significative percentage of global electric power
resources. In this field, energy consumption is expected to increase in the coming years, making many applications,
including those based on artificial intelligence, unsustainable. Within this framework, emerging inorganic and
organic materials and memristive device technologies are key players in enabling the development of energy-
efficient future unconventional computing paradigms, including in-memory computing approaches, neuromoprhic
systems inspired by the brain functionality, and bioinspired information processing at the edge of biology.

This conference aims at bringing together an interdisciplinary community to discuss recent advancements in

research within the fields of materials science, memory and memristive device technologies, modelling and
simulation of materials and device properties, and novel computing applications.
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Session Topics

IC-4.A Advances in

IC-4.B

IC-4.C

memory and memristive

technologies for computing: materials synthesis,

device fabrication, advanced characterization
and modelling

* Memory devices for low-energy computing: RRAM,
PCRAM, MRAM, FeRAM, FTJ, Electrochemical
Random-Access Memory (ECRAM), ...

e Emerging memristive devices concepts based on
dielectric-, ferroelectric-, magnetic-, multiferroic-,
organic-, molecular-, perovskite-, chalcogenide-,
topological insulators, 2D- materials, ...

¢ Recent developments in characterization methods
for materials and devices at the nanoscale

e Advances in theory, modelling and simulation of
memristive materials and devices

Devices for neuromorphic and unconventional

computing: from devices to applications

e 2- and 3-terminal devices implementing low-power
artificial synapses and neurons

¢ Self-assembled  networks,
unconventional substrates for
computing

¢ Photonic devices for computing

e Devices for emerging applications: in-memory
computing, in-sensor computing, analogue
computing, reservoir computing, spiking neural
networks, deep neural networks, oscillatory neural
networks....

nanomaterials and
energy-efficient

International Advisory Board

Convener:
Sabina SPIGA, CNR-IMM Agrate Brianza, Italy

Members:

Gina ADAM, George Washington University, USA

Lambert ALFF, Technische Universitat Darmstadt, Germany
Marco BERNASCONI, University of Milano-Bicocca, Italy
Valeria BRAGAGLIA, IBM, Switzerland

Stefano BRIVIO, CNR-IMM, Italy

Ayan Roy CHAUDHURI, Indian Institute of Technology
Kharagpur, India

Fernando CORINTO, Politecnico di Torino, Italy

Elisa DONATI, University of Zurich, Switzerland

Paschalis GKOUPIDENIS, North Carolina State University, USA
Alexei GRUVERMAN, University of Nebraska-Lincoln, USA
Cheol Seong HWANG, Seoul National University, South Korea
Thomas KAMPFE, TU Braunschweig, Germany

Asal KIAZADEH, CENIMAT, Portugal

Kyung Min KIM, KAIST, South Korea

Zdenka KUNCIC, University of Sydney, Australia

Can LI, The University of Hong Kong, Hong Kong

Mathieu LUISIER, ETH Zurich, Switzerland

Sayani MAJUMDAR, Tampere University, Finland

Stephan MENZEL, Forschungszentrum Jiilich GmbH, Germany
Paolo MILANI, Universita di Milano, Italy

Enrique MIRANDA, Universitat Autonoma de Barcelona, Spain
Beatriz NOHEDA, University of Groningen, Netherlands
Francesco Maria PUGLISI, Universita di Modena e Reggio
Emilia, Italy

Andrea REDAELLI, STMicroelectronics, Italy

Bruno ROMEIRA, INL, Portugal

Francesca SANTORO, Forschungszentrum Jilich, Germany
Dmitri STRUKOV, University of California, Santa Barbara, USA
Takashi TSUCHIYA, NIMS, Japan

Qiangfei XIA, University of Massachusetts, USA

Jianhua (Joshua) YANG, University of Southern California, USA

¢ Flexible and printable devices for low-energy and sustainable computing
¢ Novel algorithms for computing, and advances in theory of novel computing paradigms

Bioinspired information processing at the edge of biology
¢ Materials and devices for bio-inspired information processing and biosensing
* Devices at the interface between biological and artificial neuronal systems

e Organic neuromorphic systems

¢ Bioelectronics, neuromorphic and memristive sensors

¢ Advances in hardware and algorithms co-design for neuro-inspired computing
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IC-5 - 5% |nternational Conference

Materials Challenges for Sustainable Nuclear
Fission and Fusion Technologies

Nuclear power, whether sourced from fusion or fission, is undergoing a resurgence in both academic and industrial
interest driven primarily by the understood and pressing need to address combined global energy and environmental
needs. As nuclear is now perceived as the most rational low-carbon baseload power option significant research
into advanced systems, and investment in current available systems, is underway through both the private and
government investment. To support this resurgence in activity the critical area of nuclear materials: structural
materials, fuels, irradiation damage, etc. has also received increased attention.

This International Conference, which follows the ones on the same subject held in the frames of CIMTEC 2010, 2014,
2018 and 2022, will cover: i- processing, properties, modelling and simulation of nuclear fuels and of structural
and functional materials for fission and fusion reactors; ii- radiation damage processes and characterization of
irradiated materials; and iii- behaviour of materials during severe accident. Materials related aspects in component
design, crosscutting materials issues and medium and long-term targets for nuclear fission and fusion systems will
be relevant to the debate as well as the crucial problem of radioactive nuclear waste management that will be
object of a parallel Focused Session.

Session Topics

IC-5.A Structural materials for nuclear fission and fusion applications
¢ Fusion Structural Alloys
e Fission Structural Alloys
¢ Fibrous and Particulate High Temperature Composites
e UHTC Ceramics and Composites

IC-5.B Materials for first wall components of nuclear fusion systems
¢ High Heat Flux Materials and Structures
¢ Plasma Interactive Materials

¢ Blanket Materials and Tritium Studies International Adwsory Board

IC-5.C Functional materials Convener:
Lance SNEAD, Massachusetts Institute of Technology,
e Insulators USA
¢ Superconducting magnets
« Coatings Members:

Jan-Willem COENEN, Forschungzentrum Juelich, Germany
Jean-Paul CROCOMBETTE, CEA Saclay, DEN/SRMP, France
Flyura DJURABEKOVA, University of Helsinki, Finland

Sergei DUDAREV, UKAEA, UK

En-Hou HAN, Institute of Corrosion Science and Technology,
China

Tatsuya HINOKI, Kyoto University, Japan

IC-5.D Nuclear fuel materials
* Processing, microstructure, and properties
relationship
¢ Oxide-based nuclear fuels

Non-oxide-based nuclear fuels

Metal-based nuclear fuels

Thermomechanical modelling

Recycle of nuclear fuels

¢ Advanced fuel cladding materials and coatings
¢ Materials behaviour in accidental condition

IC-5.E Modeling fundamental radiation effects

¢ Defect production fundamentals

¢ Microstructure evolution

* Mechanical property changes

e Helium, Hydrogen and Transmutation Science
(Fusion Materials and Fuels)
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Xunxiang HU, Sichuan University, China

Yutai KATOH, Oak Ridge National Laboratory, USA

Christian LINSMEIER, Forschungszentrum Juelich GmbH,
Germany

Jaime MARIAN, University of California at Los Angeles, USA
Takeo MUROGA, National Institute for Fusion Science, Japan
Shuhei NOGAMI, A.L.M.T. Corp., Japan

Marek RUBEL, KTH Royal Institute of Technology, Sweden
David SPROUSTER, Stony Brook University, USA

Jason TRELEWICZ, Stony Brook University, USA

Thierry WISS, DG Joing Research Centre-JRC, Germany

Yican WU, Institute of Nuclear Energy Safety Technology, CAS,
China

Ping XIAO, University of Manchester, UK

Steven ZINKLE, University of Tennessee, USA
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IC-5.F Materials modelling and database
¢ Modelling of performance

e System design and modelling including high-temperature design methodology

e Materials and mechanical properties database
¢ Small-specimen test technology

IC-5.G Crosscutting materials issues, present status, challenges and directions for nuclear fission and fusion

science and technology

Focused Session IC-5.H
Materials Issues in Radioactive Nuclear Waste
Treatment and Disposadl

This session will focus on the treatment and disposal of
low and high level nuclear wastes from commercial power
generation, fuel reprocessing, and defence operations.
Technologies for interim, short-term, and long-term
storage and disposal are of interest, including mature
processes as well as new and innovative technologies.
The goal of the session will be to identify and provide
solutions to materials issues in the global integration of
waste treatment technologies.

Topics will include:

e Waste form development, including glass, ceramic,
cement and metallic waste forms

¢ Challenging waste constituents, such as actinides, noble
metals, and volatile species

e Waste form modeling, performance testing,
advanced characterization techniques

and

International Advisory Board

Convener:
Lance SNEAD, Massachusetts Institute of Technology,
USA

Members:

Kyle S. BRINKMAN, Clemson University, USA

Nicolas CLAVIER, Université de Montpellier, France

Aurelien DEBELLE, French Nat. Radioactive Waste (ANDRA),
France

Fei GAO, University of Michigan, USA

Sylvain PEUGET, CEA Marcoule, France

Vincenzo RONDINELLA, European Commission-JRC, Germany
Ho Jin RYU, KAIST, South Korea

Weiqun SHI, Shanghai Jiao Tong University, China

Elie VALCKE, SCK-CEN, Belgium

John D. VIENNA, Pacific Northwest National Laboratory, USA
Yuezhou WEI, University of South China, China

e Materials issues in the design and operation of waste immobilization facilities
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of CIMTEC Conferences
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