g e |......|._. ‘. )
o =
¥
- D

1
el

=

. .q ' F ... o . . ... ..
| g i — 2

1 | | / f i ry e F i ..._....\._-..\ o~ o -

| i | / / / F . o r e

; — | ___ | K F .__.... p ; F e L -
\-.ﬁ | = = ; u ..Il.ll F 1... # " # 2

& .,,__,. - \ k.- ...
o ”

Sy

i
. e
B

@
.v !

%

L
)
%

ay

_Abstract Deadline



sl ~

e

:iih-'- o
T i
- Invitation to Attend!

- -

-\

e Global Conference “Materials in an Explosively
owing Informatics World” will be held on June 20-
2024 in | he conference belongs to the highly
ding CIMTEC series of international
meetings started at the end of 1960’s.
in objectives of the Conference are:
latest advances and state-of-the art
etical and computational approaches
of materials science, processing and

engineering;
ort on the state-of-the-art application
celerated discovery of new materials;
theoretical studies and experimental
ly explore the opportunities offered by
rials research to further implement the

of data driv

D iii. to s
b ~ works

ghare upda
nd to critic

progress in ma

overall performance of classical computers and to meet the
challenges of th vel frontiers of information processing
r up to quantum computing.

Inorganic ell as organic materials morphologies

and systems f interest including e.g. quantum dots,

tubes, 2D materials, atomic clusters,
fects, amorphous materials, crystals,
i—»aterials, glasses, granular materials,
soft conde .._matter, porous media and composite,
nan ctured, layered and hybrid structures.

The broad range of the subjects covered by
the Conference should be very attractive for the
multidisciplinary platform of mathematicians, physicists,
chemists, and materials scientists and engineers working
in the fields of computational materials science and
computer technology.

Conference organizers are cordially inviting you to foster
progress in the field by contributing to what promises to
be an exciting meeting, and to enjoy the immense, unique
artistic heritage and wonderful landscape of Tuscany,

nanowires, |
exten
polycryst

r Pietro Vincenzini
JGeneral Chair CIMTEC Conferences
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of Materials Systems: Classical to Quantum
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Computational Mesoscale Structure and Physico-chemical Property >
Evolution of Solid Materials

Track C
Computational Tools in Materials Synthesis and Processing Science

Special Session C-8 3
Exploiting Computational Tools in Materials Manufacturing and in the
User Industry

Track D
Computer Modelling and Simulation of Materials Properties 4

Track E
Computational Mechanics of Materials Across the Scales 5

Track F
Designing Materials for Sustainable Energy Applications 6

Track G
Big Data, Artificial Intelligence and Machine Learning Methods for 4
Accelerated Materials Discovery and Advancement
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Advances in Materials and Devices Research for Digital, 7
Neuromorphic and Unconventional Computing

Track |
Towards Scalable Quantum Computing: 8
Theory, Materials and Technology Challenges
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Track A

Advances in Fundamentals of Theory, Computation and
Simulation of Materials Systems: Classical to Quantum

As a tool with quantitative predictive power, cross disciplinarity and
synergistic nature, computational materials science has already demon-
strated its power in modelling structure and functional properties of real
materials and in predicting novel materials and devices with improved
performances.

However, increased ability to image and manipulate the properties of
matter down to atomic scale, coupled with a deeper understanding
of functions and assembly 1D, 2D and 3D nanomaterials and nano
systems, is demanding further intensified efforts to develop high-fidel-
ity theoretical and computational solutions that take into account their
intrinsic behaviour.

Contributions on new achievements or refinements in theory and in com-
putation of classical material systems and the state-of-the-art progress
in theory, modelling and simulation of quantum effects in nanomaterials
are encouraged. All classes of computational methods from Ab-initio
and Semi empirical to Finite element methods are of interest, strong
emphasis being put also on the implementation of methods bridging
time and length scales across diverse orders of magnitude.

Session Topics

A-1 Ab-initio methods for bulk and reduced-dimensional materials
(density functional, many-particle interacting Green’s functions,
quantum Monte Carlo, quantum chemistry techniques)

A-2 Quantum many-body methods for study of electron-electron
and electron-phonon interactions

A-3 Molecular dynamics, Langevin dynamics, stochastic and
finite element methods

A-4 Advances in multiscale computation methods, from the at-
omistic to the mesoscopic and continuum levels

A-5 Ultrafast excitation and decay processes in materials

International Advisory Board

Convener:
Steven LOUIE, University of California, Berkeley, USA

Members:

Igor ABRIKOSQV, Linkoping University, Sweden

Jerry BERNHOLC, North Carolina State University, USA
Robert CAR, Princeton University, USA

James R. CHELIKOWSKY, University of Texas at Austin, USA
Wenhui DUAN, Tsinghua University, China

Efthimios KAXIRAS, Harvard University, USA

Kwang Soo KIM, UNIST, South Korea

Gabriel KOTLIAR, Rutgers University, USA

Ju LI, MIT, USA

Yanming MA, Jilin University, China

Hiroshi MIZUSEKI, KIST, South Korea

Gustavo SCUSERIA, Rice University, USA

Alexander SHLUGER, University College London, UK

Erio TOSATTI, International Centre for Theoretical Physics, Italy
David VANDERBILT, Rutgers University, USA

Enge WANG, Peking University, China

Zhenghan WANG, University of California, Santa Barbara, USA

Track B

Computational Mesoscale Structure and
Physico-chemical Property Evolution of Solid Materials

Focus is on the development and applications of theory and computa-
tion in combination with data science for understanding and predicting
mesoscale structural and physico-chemical property evolution of
materials.

Session Topics

B-1 Databases of physico-chemical properties of materials
B-2 Theory of phase transitions

B-3 Strain and size effects on phase equilibria, phase transitions,
and mesoscale domain states

B-4 Structural, electric, and magnetic domain structures and their
evolution under external stimuli

B-5 Thermodynamics of mesoscale states and phase transitions

B-6 Thermal, mechanical, electric, magnetic, and multifunctional
properties of mesoscale structures

International Advisory Board

Convener:
Long-Qing CHEN, The Pennsylvania State University, USA

Members:

Raymundo ARROYAVE, Texas A&M University, USA

Mark ASTA, University of California at Berkeley, USA

Sergei DUDAREYV, United Kingdom Atomic Energy Authority, UK
Laszlo GRANASY, Wigner Research Center for Physics, Hungary
Raymond KAPRAL, University of Toronto, Canada

Zi-Kui LIU, Pennsylvania State University, USA

Javier LLORCA, Polytechnic University of Madrid, Spain

Tetsuo MOHRI, Hokkaido University, Japan

Cewen NAN, Tsinghua University, China

Alexander V. NEIMARK, Rutgers University, USA

Joerg NEUGEBAUER, Max-Planck-Inst. for Iron Research, Germany
Sokrates T. PANTELIDES, Vanderbilt Univesity, USA

Sandro SCANDOLO, Int. Centre for Theoretical Physics-ICTP, Italy
David SROLOVITZ, University of Hong Kong, Hong Kong

Ingo STEINBACH, Ruhr University Bochum, Germany

Peter W. VOORHEES, Northwestern University, USA

Tongyi ZHANG, Shanghai University, China
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Track C

Computational Tools in Materials Synthesis and
Processing Science

Subject area are treatments from atomistic/mesoscopic to finite element
analysis and multiscale and data-driving approaches of the wide range
of physical-chemical events that are involved in the development of
the structure and properties of materials during their processing, such
as: self-assembly mechanisms, nanosize effects; molecular interac-
tions, point defects and dislocations dynamics, interface and surface
dynamics, phase separation and coarsening, defect/grain boundary
interactions, multiple driving forces, competing kinetic mechanisms,
colloidal and surface chemistry, rheology of suspensions and plastic
masses, compaction, sintering, wetting and adhesion mechanisms,
thermodynamics and kinetics of reaction bonding and of self-combustion
and deposition processes, high pressure/shock wave/ microwave and
energy beam effects. ..

Abstracts contributing novel design concepts, down to the atomic scale,
for facilitating materials development by tackling single specific process-
es and mapping the relationships between structure and chemical and
physical properties are welcome and will turn out especially attractive
if experimentally validated.

Session Topics

Modelling and simulating phenomena and properties involved in the
synthesis and fabrication of:

C-1 0D, 1D and 2D nanomaterials and nanostructures
C-2 Soft condensed matter systems
C-3 Powders, granular materials, single crystal growth

C-4 3D-bulks, composites and porous materials

International Advisory Board

Conveners:
Yury GOGOTSI, Drexel University, USA
Celine MERLET, Paul Sabatier University, Toulouse, France

Members:

Tapio ALA-NISSILA, Aalto University, Finland

Neil L. ALLAN, University of Bristol, UK

Ferdinando AURICCHIO, University of Pavia, Italy

Florence BARAS, Université Bourgogne Franche Comté, France
Vasily V. BULATOV, Lawrence Livermore National Laboratory, USA
Jeff DERBY, University of Minnesota, USA

Cristiana DI VALENTIN, University of Milano Bicocca, Italy

Jacob FISH, Columbia University, USA

Emanuele GHEDINI, University of Bologna, Italy

Panagiotis GRAMMATIKOPOULOS, Guangdong Technion — Israel
Institute of Technology, China

Dietmar KOCH, University of Augsburg, Germany

Evgeny A. LEVASHOV, Nat. Univ. of Sci. and Tech. “MISIS”, Russia
Zhong-Yuan LU, Jilin University, China

Nicola MARZARI, EPFL, Switzerland

Jagadish NARAYAN, North Carolina State University, USA

Eugene OLEVSKY, San Diego State University, USA

lvar E. REIMANIS, Colorado School of Mines, USA

Jerzy ROJEK,; Inst. of Fundamental Technological Research, Poland
Jinlong YANG, University of Science & Technology of China, China
Yang Hui YING, Singapore University of Tech.and Design, Singapore
Frank W. ZOK, University of California, Santa Barbara, USA

C-5 Thin/thick films, layered structures and surface processing

C-6 Additive manufacturing of multiscale and multi-material
structures

C-7 Data driven, machine learning to accelerate and optimize
materials processing

Special Session C-8
Exploiting Computational Tools
in Materials Manufacturing and

in the User Industry

Focus is on state-of-the-art computational techniques for
high- throughput materials design, including computational
thermodynamics and chemistry, phase field simulations, first-principle
calculations, computational fluid dynamics, mechanistic modelling
fusing artificial intelligence, and case studies of recent successful,
practically validated use of new or commercially available software,
aiding industry in improving production quality while reducing design,
production time and costs and pollution. Involved are all kind of
technologies for the processing and use of inorganic and organic
materials from low dimensional to bulk materials and composites for
the full range of functional and structural engineering applications.

Submission of abstracts is sought from academia and industry on
novel single- or multiscale approach and of recently experimentally
validated theoretical predictions aimed to support rationalizing
or improving by computational tools, every aspect of materials
manufacturing and application.

Session Topics

C-8.1 Metal and metal alloys manufacturing and user industry
C-8.2 Ceramics, glass, cement and user industry

C-8.3 Polymers and related materials and user industry

International Advisory Board

Helmi ATTIA, McGill University, Canada

Kai CHENG, Brunel University, London, UK

William A. CURTIN, EPFL, Switzerland

Charles-Andre GANDIN, Ecole de Mines de Paris, France
Marc HUGER, European Center for Ceramics (CEC), France
Momoji KUBO, Tohoku University, Japan

Gianluca PERCOCO, Politecnico di Bari, Italy

Geoffrey POURTOIS, IMEC, Belgium

Blas Pedro UBERUAGA, Los Alamos National Laboratory, USA
James A. WARREN, NIST, USA
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Track D

Computer Modelling and Simulation of
Materials Properties

Relevant for this Track are advances in development and application of
sequential (hierarchical) or concurrent multiscale computing strategies
and machine learning methods for predicting materials properties, with
applications for opto-electronics, photonics, energy generation/storage
and quantum information; experimental validation of computational
studies. Relevant are studies that combine data- and physics-driven
models for the identification of structure-property relationships and the
predictive design of novel materials.

Session Topics

D-1 Materials for electronics, opto-electronics and photonics
(including organic and inorganic semiconductors, halide per-
ovskites, layered materials, soft and bio materials)

D-2 Energy generation and storage (including materials for
supercapacitors, photovoltaics, thermoelectrics, ferroelectrics,
piezoelectrics, batteries, osmosis, fuel cells, thermal energy)

D-3 Quantum information science (including defective solids,
superconducting systems, trapped ions, magnets, molecular
systems, topological defects)

Montecatini Terme, Tettuccio

International Advisory Board

Convener:
David BELJONNE, University of Mons, Belgium

Members:

|[Jean-Luc BREDAS, University of Arizona, USA

Lidong CHEN, Shanghai Institute of Ceramics, CAS, China
Shiyou CHEN, Fudan University, China

Dmitry CHIGRIN, Leibniz Institute for Interactive Materials, Germany
Jacky EVEN, University Rennes 1, France

Yuan Ping FENG, National University of Singapore, Singapore
Adam GALI, Institute for Solid State Physics and Optics, Hungary
Xavier GONZE, UC Louvain, Belgium

Anderson JANOTTI, University of Delaware, USA

Samir LOUNIS, Forschungszentrum Juelich GmbH, Germany
Yuri MISHIN, George Mason University, USA

Osvaldo NOVAIS DE OLIVEIRA Jr. , University of Sao Paulo, Brazil
Massimo OLIVUCCI, Bowling Green State University, USA

Oleg V. PREZHDO, University of Southern California, USA

Lora RAMUNNO, University of Ottawa, Canada

Carsten ROCKSTUHL, Karlsruhe Institute of Technology, Germany
Harry E. RUDA, University of Toronto, Canada

Stefano SANVITO, Trinity College Dublin, Ireland

Zhigang SHUAI, Tsinghua University, China

Douglas SOARES GALVAO, University of Campinas, Brazil
Hongming WENG, Institute of Physics, CAS, China
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Track E
Computational Mechanics of Materials Across the Scales

A broad spectrum of theories and computational methods for the Session Topics
modeling and simulation of basic phenomena that control the devel-

opment and behavior of the mechanical properties of materials will be E-1 Computational Mechanics of Nanoscale Materials

covered, spanning from atomistic/mesoscopic simulations to continuum E-2 Computational Mechanics in Nanodevice Applications
modeling, including multiscale, isogeometric, and machine-learning i . . .
approaches. E-3 Computational Mechanics at Mesoscopic/Macroscopic Scale

Objects of analysis are advances in the theory and computation of the E-4 Computational Mechanics in Simulated Operating Conditions
complex interactions and multiple phenomena occurring at the different

scales contributing to mechanical properties, such as: interface proper-
ties, grain size, orientation and topology, dopants/defects accumulation
at grain boundaries, crack dynamics, dislocation plasticity, glide and
twinning, dislocation-precipitate interactions, phase transitions, dissi-
pation, /quantum and transport phenomena.

Metals, metal alloys, ceramics, glasses, and polymers are of interest
specifically in the form of nanowires, nanotubes, nanoshells, layered
2D nanostructures, nanocoatings, nano membranes, nanocomposites,
foams, thin films and thick coatings, single crystals, crystalline and
amorphous bulk materials, laminates, shells and composites under any
stress/strain conditions.

This Track will cover predictions of the effects of the mechanical response
of materials in engineering components subjected to a broad range
of operating conditions ranging from thermomechanical equilibrium
conditions, extending to cycling loading/scratching, thermal shock runs,
ballistic impact, detonation loading, intense electromagnetic fields,
nuclear irradiation, and reaching biochemical environments.

Abstracts of original studies contributing to advances on the above topics
are welcome and will be of particular appeal if theoretical predictions
are validated by tailored experiments, in view of becoming part of an
integral materials-design framework.

E-5 Advances in Theory and Computational Methods

International Advisory Board

Convener:
Nicola MANINI, University of Milan, Italy

Members:

Jarir AKTAA, Karlsruhe Institute of Technology, Germany

Mikko ALAVA, Aalto University, Finland

Irene J. BEYERLEIN, University of California, Santa Barbara, USA
Eran BOUCHBINDER, Weizmann Institute of Science, Israel
Laura DE LORENZIS, ETH Zurich, Switzerland

Astrid S. DE WIJN, Norvegian University of Science and
Technology, Norway

Wulf DETTMER, Swansea University, UK

Walter LACARBONARA, Sapienza University of Rome, Italy
Pierre LADEVEZE, ENS Paris-Saclay, France

Enrique J. LAVERNIA, University of California, Irvine, USA

Leon MISHNAEVSKY Jr., Technical University of Denmark, Denmark
Carla MOLTENI, King's College London, UK

Michael MOSELER, University of Freiburg, Germany

Alain NEEDLEMAN, Texas A&M University, USA

Nicola PUGNO, University of Trento, Italy

Alessandro REALI, University of Pavia, Italy

Seunghwa RYU, KAIST, South Korea

Siegfried SCHMAUDER, Stuttgart University, Germany

Paul STEINMANN, University of Erlangen-Nuernberg, Germany
Yunzhi WANG, The Ohio State University, USA

Florence, Campanile di Giotto and Cathedral of Santa Maria del Fiore



CIMTEC
2004

Global Conﬁrence

MATERIALS

inan Explosively Growing
Informatics World

Track F
Designing Materials for Sustainable Energy Applications

Computational materials science has already demonstrated its capability
in modelling structure and functional properties for guided design of
novel materials. However a more general approach to materials with
predictive power of their evolution under operating conditions of realistic
systems spanning diverse time and length scales is now emerging as a
major challenge requiring integration of electronic, atomic, mesoscale
and continuum methods, complemented by data-driving science and
artificial intelligence, to establish a unified predictive framework.

This Track will highlight progress in: i-theory and multiscale modelling of
the complex processes governing the behaviour of materials for energy
harvesting, storage and conversion; ii-design of novel active energy
materials and modelling their behaviour under simulated operating
conditions.

Materials and devices for electrochemical energy conversion and stor-
age, photovoltaics, thermoelectrics as well as solar fuels and catalysts
will be covered.

Submitted abstracts on the above topics will deserve special interest if
joining computation with experimental approaches.

Session Topics

F-1 Electrochemical energy systems (fuel cells, rechargeable
batteries, supercapacitors; solar fuels)

F-2 Photovoltaics

F-3 Thermoelectrics

F-4 Catalysts and catalytic processes for energy applications

International Advisory Board

Convener:
Su-Huai WEI, Beijing Computational Science Res. Center, China

Members:

IRajeev AHUJA, Uppsala University, Sweden

Johannes GIERSCHNER, IMDEA Nanoscience, Spain

Jianwen JIANG, National University of Singapore, Singapore
Yousung JUNG, Seoul National University, South Korea

Sergey V. LEVCHENKO, Center for Energy and Technology, Russia
Jeffrey LOPEZ, Northwestern University, USA

Fumiyasu OBA, Tokyo Institute of Technology, Japan

Gianfranco PACCHIONI, University Milano Bicocca, Italy
Mariachiara PASTORE, CNRS & Universite de Lorraine, France
Michele PAVONE, University of Naples, Italy

Ali RAMAZANI, MIT, USA

Karsten REUTER, Fritz-Haber-Institut, Max-Planck-Gesellschaft,
Germany

David SCANLON, University College London, UK

Nicola SERIANI, International Centre for Theoretical Physics, Italy
Sigi SHI, Shanghai University, China

Isao TANAKA, Kyoto University, Japan

Track G

Big Data, Artificial Intelligence and Machine Learning
Methods for Accelerated Materials Discovery and
Advancement

As we approach the new era of explosive generation of big data and
creative concepts of artificial intelligence and machine learning, this
Track would address virtual materials design, integration of information
technology and the next generation manufacturing by identifying key
challenges and opportunities for big data enhanced technologies in
accelerating materials innovation to face with the needs of sustainable
development and industry.

Some of key topics which will be covered are high throughput materials
design and characterization, big data, materials genome and informatics,
machine learning, artificial intelligence aided smart manufacturing, and
other information enhanced emerging technologies.

Session Topics

G-1 Advances in machine learning principles, algorithms, de-
scriptors and databases, machine learning approaches, their
interpretability and potential pitfalls

G-2 Virtual materials design and evaluation

G-3 Integrating machine learning and simulations for materials
design and manufacturing

G-4 High throughput materials characterization and testing

G-5 Big data, machine learning and artificial intelligence moving
towards next generation smart manufacturing and sustainable
development

International Advisory Board

Convener:
Christopher M. WOLVERTON, Northwestern University, USA

Members:

Muratahan AYKOL, Google, USA

Amanda BARNARD, The Australian National University, Australia
Juan DE PABLO, University of Chicago, USA

Claudia DRAXL, Humboldt-Universitat zu Berlin, Germany
Seungbum HONG, KAIST, South Korea

Surya KALIDINDI, Georgia Institute of Technology, USA
Boris KOZINSKY, Harvard School of Eng. and Applied Sci., USA
Miguel A.L. MARQUES, Martin-Luther University, Germany
Benji MARUYAMA, Air Force Research Laboratory, USA
Bryce MEREDIG, Citrine Informatics, USA

Dane MORGAN, University of Wisconsin-Madison, USA
Tim MUELLER, John Hopkins University, Baltimore, USA
Shyue Ping ONG, University of California, San Diego, USA
Rampi RAMPRASAD, Georgia Institute of Technology, USA
Thomas SCHREFL, Donau University, Austria

Aloysius SOON, Yonsei University, South Korea

Taylor D. SPARKS, The University of Utah, USA

Aron WALSH, Imperial College London, UK

Edgar D. ZANOTTO, Federal University of Sao Carlos, Brazil
Stefano ZAPPERI, University of Milan, Italy

Xiaoying ZHUANG, Leibniz University Hannover, Germany
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Track H

Advances in Materials and Devices Research for Digital,
Neuromorphic and Unconventional Computing

Enormous progress in miniaturization and in the overall performance of
classical computers has been achieved during the last several years,
materials and nanotechnology being at the forefront of these exploits.
However , the explosion of data that need to be processed and stored,
driven by the key technologies of the fourth industrial revolution such as
IOT and big data, is negatively affecting the operation speed as well as
the power efficiency of the whole integrated systems in von-Neumann
architecture. Research on new solutions for materials and related devices
is particularly active to overcome the above limits. Merging logic and
memory devices in the in-memory computing, as well as developing
neuromorphic architectures and exploiting unconventional computing
concepts are the new paradigms underway to assist in prospective
solutions.

Progress of research in materials science, related processing technol-
ogies for advanced devices, as well as modelling and simulation of
materials and device properties will be object of discussion.

Session Topics

H-1.1 Memristive materials and devices for brain inspired com-
puting

H-1.2 Phase change materials and applications

International Advisory Board

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

Members:

Marco BERNASCONI, University of Milano-Bicocca, Italy
Fernando CORINTO, Politecnico di Torino, Italy

Alexei GRUVERMAN, University of Nebraska-Lincoln, USA
Yonggang HUANG, Northwestern University, USA

Daniele IELMINI, Politecnico di Milano, Italy

Asal KIAZADEH, CENIMAT, Portugal

Zdenka KUNCIC, University of Sydney, Australia

Mario LANZA, King Abdullah University of Science and Technology,
Saudi Arabia

Ming LIU, Institute of Microelectronics, CAS, China

Wei D. LU, University of Michigan, Ann Arbor, USA

Mathieu LUISIER, ETH Zurich, Switzerland

Stephan MENZEL, Forschungszentrum Juelich GmbH, Germany
Thomas MIKOLAJICK, TU Dresden, Germany

Enrigue MIRANDA, Universitat Autonoma de Barcelona, Spain
Yong-Young NOH, Pohang University of Science and Technology,
South Korea

Beatriz NOHEDA, University of Groningen, Netherlands

Stuart PARKIN, Max Planck Institute of Microstructure Physics,
Germany

Paola PRETE, CNR-IMM, Lecce, Italy

Francesco Maria PUGLISI, University of Modena and Reggio
Emilia, Italy

luliana RADU, TSMC'’s Corporate Research, Hsinchu, Taiwan
Abu SEBASTIAN, BM Research, Switzerland

Dmitri STRUKOV, University of California, Santa Barbara, USA
Aida TODRI-SANIAL, Eindhoven University of Technology,
Netherlands

Rainer WASER, RWTH Aachen University, Germany

Jianhua (Joshua) YANG, University of Southern California, USA
Andrei ZENKEVICH, Moscow Institute of Physics and Technology,
Russia

H-2 Advances in memory and memristive devices: devices, mech-
anisms, and applications for computing

H-3 Neuromorphic and unconventional computing: devices,
algorithms, circuits, theory

H-4 Theory, modelling and simulation of materials and devices
for future computing

H-5 2D materials- and soft materials-based devices
H-6 Nanomaterials and unconventional substrates for computing

H-7 New developments in characterization methods for materials
and devices

H-8 Special AFOSR Session
“From Brain-Inspired Networks for Multifunctional Systems to
Neuromorphic Computing at the Edge of Biology”

Pisa, Battistero and Torre Pendente
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Track |

Towards Scalable Quantum Computing: Theory,
Materials and Technology Challenges

Over the last 20 years, there has been a significant growth in the devel-
opment of quantum technologies alongside advancements in classical
computers. Quantum computing offers the potential to greatly surpass
classical computers for certain types of problems by utilizing quantum
mechanical phenomena such as superposition and entanglement. While
the creation of a universal, fault-tolerant quantum computer remains a
distant goal, companies and governments have recognized its poten-
tial for disruption. Many hardware platforms for quantum information
processing are currently being developed and some have even been
made available to the public, showing promise for a wide range of tasks
including computing, simulation, networking, and sensing.

To continue advancing the performance and scalability of these devices,
there is a need for a better understanding of the impact of material,
interface, and surface properties, defects and imperfections on device
operation and their connections to synthesis and fabrication. Addition-
ally, new fabrication processes that are both precise and scalable are
needed, as well as the exploration of new dopants such as acceptors,
optically active, and high-spin nuclei dopants.

Achieving these advancements will require a tight feedback loop between
characterization, imaging, theory, and simulations at the atomic scale,
and synthesis and fabrication processes, as well as appropriate materials
selection. It will also require the convergence of expertise from a diverse
group of scientists and engineers, including those in experimental and
theoretical fields.

International Advisory Board

Convener:
David AWSCHALOM, University of Chicago, USA
Andrea MORELLQO, University of New South Wales, Australia

Members:

Igor AHARONOVICH, University of Technology Sydney, Australia
Rainer BLATT, University of Innsbruck, Austria

Martin S. BRANDT, Technical University Munchen, Germany
Guido BURKARD, University of Konstanz, Germany

Jerry CHOW, IBM T.J. Watson Research Center, USA

Nathaiie P DE LEON, Princeton University, USA

Per DELSING, Chalmers University, Sweden

David DIVINCENZO, Forschungszentrum Juelich GmbH, Germany
Giulia GALLI, University of Chicago, USA

Weibo GAO, Nanyang Technological University, Singapore
Yoshiro HIRAYAMA, Tohoku University, Japan

Motoko KOTANI, Tohoku University, Japan

Leeor KRONIK, Weizmann Institute of Science, Israel

Daniel LOSS, University of Basel, Switzerland

Elisa MOLINARI, University of Modena and Reggio Emilia, ltaly
John MORTON, University College London, UK

Franco NORI, RIKEN & University of Michigan, Japan/USA

Nitin SAMARTH, Penn State University, USA

Fabio SCIARRINO, University of Rome Sapienza, Italy

Alexey V. USTINQV, Karlsruhe Institute of Technology (KIT) ,
Germany

Chris G. VAN DE WALLE, University of California, Santa Barbara,
USA

Leeven VANDERSYPEN, Delft University of Technology,
Netherlands

Andrew WHITE, The University of Queensland, Australia

Original papers are solicited to cover advances in physics, materials, and
devices for quantum computing, including quantum state manipulation,
synthesis, atomic-precision advanced manufacturing, noise control,
novel characterization, and device theory and simulations, involving a
wide range of qubit technologies.

Session Topics
I-1 Superconducting qubits
|-2 Defects and color centers in semiconductors
1-3 Trapped-ion, photonic and topological insulators-based qubits

I-4 Semiconductor quantum dot and dopant-based qubits

San Gimignano



INFORMATION TO AUTHORS & PARTICIPANTS

Venue

Montecatini Terme is an internationally renown Spa and tourist
resort in the environments of Florence, the historical centre of
the European Renaissance. The town is placed in a strategic
position to reach the most renowned historical and tourist places
in Tuscany, such as Florence, Pisa, Siena, Pistoia, “Le Cinque
Terre (Five Lands)”, and several others.

The congress will be held at Hotel Tuscany Inn, located in the
heart of Montecatini Terme, at walking distance from the hotels.

Scientific Programme

The scientific programme will consist of Plenary, Keynote, Invited
Lectures and Oral and Poster contributions. English will be the
official language of the conference.

Abstract Submission

Abstracts have to be submitted on-line by the Presenting Author
and prepared according to the on-line Abstract Instructions
available at the Conference web site:

www.cimtec-congress.org

Electronic submission ends on October 15, 2023.
Acceptance notification will be provided by December 15, 2023.
Multiple abstracts from the same Presenting Author are not
accepted, in order to open opportunities for the broadest
possible participation. Abstracts of previously unpublished
matter shall only be submitted.

Abstracts of all scheduled oral and poster presentations will
be made available on the conference web site to all registered
participants at least 15 days in advance of the Conference.

Presentation Formats
Oral Presentations

Electronic presentation (Power Point) facilities will be available
including LCD high resolution projector and PC. Cost for any
special audio-visual request will be the responsibility of the
individual speaker.

Poster Presentations

Authors are kindly asked to follow carefully the guidelines
for Poster Preparation available at the conference web site.
Attendance by at least one of the authors is requested for poster
presentation.

Publication Policy

Contributions presented at CIMTEC 2024 may be submitted for
publication in a special Proceedings issue of the high-quoted
Elsevier-Techna Group journal CERAMICS INTERNATIONAL
(Impact Factor 2022: 5.532).

All submitted papers will undergo the journal peer-review
process. Proper information about submission procedures will
be available in the Final Announcement.

Social Programme
The Social Programme will include various social activities.
Details will be given in the Final Announcement.

Companions Programme

Guided visits to places of high historic, artistic and tourist
interest will be organized. Detailed programme and registration
information will be provided in the Final Announcement.

Provisional Registration

Prospective participants are kindly requested to Pre-register
at CIMTEC 2024 website.

Presenting Authors shall not Pre-Register as they are
automatically filed when submitting the Abstract.

The Final Announcement including the Provisional Programme
and the information concerning registration and hotel booking
will be available by February 15, 2024.

Registration Fees

Early (by April 30, 2024)

Full Member 850.00 EUR
Student 450.00 EUR
After April 30 until June 14

Full Member 920.00 EUR
Student 500.00 EUR
On site

Full Member 1000.00 EUR
Student 550.00 EUR

The Full Member and Student fees include VAT, general and
secretariat costs, participation in the scientific sessions,
lunches, coffees, conference bag, printed booklet of the final
programme, participation in the Social Programme and Wi-Fiin
the Conference venue.

Accommodation

Hotels for all pockets are available in Montecatini Terme. Half
Board (HB) prices range from about 50 EUR/day for two-stars
hotels to about 190.00/200.00 EUR/day for four-stars hotels.
Further information and hotel booking forms will be provided
with the final announcement and in the web.

Weather

The weather in Montecatini Terme in June is usually fine with
temperatures ranging from 18 to 25 °C during the day and 12
to 15 °C during the night.



INFORMATION TO AUTHORS & PARTICIPANTS

Visa Application

All travel, lodging and registration expenses will be the
responsibility of the individual participants. Special letters of
invitation to be used for Visa application will be provided upon
written request addressed well in advance to the Conference
organizers, congress@technagroup.it including the following
information: date of birth, place of birth, nationality, title (Ms.,
Mr., Dr., Prof.), affiliation, full postal address, passport number,
issue and expiring dates of the passport.

How to reach Montecatini Terme

By plane:
To Florence International Airport “Amerigo Vespucci”
To Pisa International Airport “Galileo Galilei”.

A complimentary bus transfer service will be arranged for CIMTEC
attendees from both the Florence and Pisa Airports to Montecatini
Terme on Thursday June 20 with departure from 2.00 p.m. to
12.00 p.m. CIMTEC reception hostesses will be available at the
exit of arrivals terminal on June 20 (2.00 p.m to 12.00 p.m.) to
assist delegates.

By train:

From Florence: train connections to Montecatini Terme are
excellent and very frequent (every hour). Travel time from the
Florence Central Railway Station to Montecatini Terme railway
station (Montecatini Terme-Monsummano) is about 50 minutes .

From Pisa: line Pisa-Lucca, then line Lucca-Montecatini Centro.
Travelling time from the Pisa Airport or downtown Pisa railway
station to Montecatini Terme (via Lucca) is about 90 minutes.

By car:

Montecatini Terme can be reached easily by car from any
direction via the network of Italian highways. The exit to
Montecatini Terme is located midway between Florence and
Pisa on the Firenze-Pisa (Florence-Pisa) express-way which
is connected directly with the Central Italian expressway the
‘Autostrada del Sole” (“Sun Highway”).

SUMMARY OF DEADLINES

October 15, 2023
Submission of Abstract

December 15, 2023
Notification of Abstract acceptance
April 30, 2024
Registration at reduced rate

INFORMATION AND CORRESPONDENCE

CIMTEC 2024
Corso Mazzini 52
48018 Faenza lItaly

Phone +39 0546 22461
E-mail: congress@technagroup.it
Web site: www.cimtec-congress.org
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