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Introduction  

 

The European Materials Research Society (E -MRS) was established in 1983 through the initiative of individual European Materials 

scientists. A number of European materials scientists who attended the MRS meetings in the U.S.A. realised that such a societ y could 

be of benefit to Europe to enhance the links between materials science and industry and to provide a voice for the material s 

community. Most of the problems facing the world such as energy supply and health will be solved only by breakthroughs in 

materials science.  It is vital that the outcomes of research are utilised through technological experience and innovation fo r the 

benefit of mankind. The Fall Meeting provides the opportunity to exchange ideas, expand one's knowledge and make new 

contacts.  The conference will consist of 2 2 parallel symposia and a plenary session and provides an international forum to discuss 

recent a dvances in the field of materials science.  The conference will be augmented by an exhibition of products and services of 

interest to the conference participants. The Conference will be held at the Central Campus of the Warsaw University of Techno logy, 

from 16th to 19 th September 201 9 . It is the 17th E-MRS Fall Meeting following its launch in 2002 to run in parallel to the Spring Meeting 

in France.  

 

Don't miss it!  We look forward to welcoming you to Warsaw and your active contribution and participation in  the conference.  
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Plenary Session (Wednesday morning, 1 8th September)  
 

1. Presentation of the Jan Czochralski Award to Professor Donal D.C. Bradley , Mathematical, Physical and Life Sciences 

Division  & Departments of Engineering Science and Physics,  The University of Oxford, United Kingdom  

Lecture by Professor Donal D.C. Bradley  

 

2. Lecture by Professor Aaron Thean, National University of Singapore  

 

 

3. Lecture by Professor Avi Schroeder , Israel Institute of Technology  

 

 

 

Poster Sessions: 
1. Monday, 16th September    -   17:30 ð 19:30 

2. Tuesday, 17th September    -   17:30 ð 19:30 

 

 

Scheduled Symposia (1 6th ð 19th September):  

    

INFORMATION AND COMMUNICATION TECHNOLOGIES 

Symposium  A : Ion-related phenomena in nanoscale oxide systems: from fundamentals to applications  

Symposium  B : Integration of  advanced materials on silicon: from classical to quantum applications  

Symposium  C : Fabrication and characterization of emerging transparent conductive materials  

Symposium  D : Materials for nanoelectronics and nanophotonics  

Symposium  E : Caloric materials for efficient heat management applications: advances and challenges  

Symposium  F : Novel Approaches for Neuromorphic Computing: Materials, Concepts and Devices  

Symposium  G : Diamond for Electronic Devices IV  

Symposium  H : New materials for photonics  

 

ENERGY AND ENVIRONMENT 

Symposium  I : Materials for Energy Applications: Li -ion, Na -ion Batteries, supercapacitors and beyond, perovskite -type 

Solar cells and beyond  

Symposium  J : Computational materials sciences for efficient water splitting  with nanocrystals from abundant elements  

Symposium  K : Nuclear materials under extreme conditions  

Symposium  L : Beyond hydrogen storage ð Metal hydrides as multifunctional materials for energy storage and 

conversion  

Symposium  M : Metal oxide - and oxyhydride -based nanomaterials for energy and environment -related applications  

Symposium  N : Advanced catalytic materials for (photo)electrochemical energy conversion  

    

MANUFACTURING 

Symposium  O : Towards a Green Strategy for Materials Recycling. Two  Focusing Domains: High Added Materials & CO2 

For Innovative Applications  

Symposium  P : 3D Printing and Additive Manufacturing for the Industry of the Future  

    

FUNDAMENTALS 

Symposium  Q : Nanoparticles: advances in synthesis, characterization, theoretical modelling, and applications  

Symposium  R : Surface and Interfaces of Nanocarbons  

Symposium  S : New frontiers for the in -situ and operando spectroscopic investigation of interfaces applied to catalysis 

and electrochemistry  

Symposium  T : Nanomaterial thermal properties and nanothermodynamics  

Symposium  U : X-ray based techniques for sustainable energy related materials  

Symposium  V : Bioinspired and Biointegrated Materials as New Frontiers Nanomaterials IX  

 

  



 

 

Introduction and scope:  

Local ionic effects in oxide systems are emerging as a pivotal aspect in nanoionics, iontronics, catalysis and energy storage . This 

symposium focuses on the recent advances in understanding and controlling nanoscale ionic effects, and on their application in 

novel solid -state microdevices.  

 

Functional oxide systems are at the basis of a whole new -generation of miniaturized solid -state devices for electronics, energy 

conversion and energy storage. In these systems, the role of ionic structure and defects (do pant element distribution, dislocations, 

grain boundaries, interfaces and surfaces) and the local interaction between ionic and electronic species play a pivotal role  and 

can become predominant over the expected bulk behavior. These nanoionic effects may l ead to the improvement of existing 

functionalities or even to the emergence of novel states, that can be harvested for application. The possibility of fabricati ng layered 

heterostructures and òinterface-dominatedó materials as well as of controlling nanoscale phenomena and dimensionality is key for a 

rational use of such materials in technology.  

 

This symposium is aimed to bridge the fundamentals of oxide local structures with device fabrication and oxide implementation  into 

real devices. It will provide a forum for discussion on oxide physics and chemistry, including surface activity, space -charge effects, 

local non -stoichiometry, strain, high electron and ion mobility states, and mass transport at the interfaces. Furthermore, it will focu s on 

the practical  utilization of such effects for several applications including solid oxide fuel cells, memories and neuromorphic devices, 

gas sensors, electrolyzers and microbatteries. Attention will be put on state -of -the -art techniques for thin -film fabrication such as  PLD, 

sputtering, ALD, MBE and on strategies for their scalability such as large area deposition, epitaxy on Si and film transfer o nto 

technological supports. Advances on microscopy, spectroscopy and electrical methods for local characterization will be di scussed.  

 

Hot topics to be covered by the symposium:    

¶ Local electrical transport engineering: space -charge, local non -stoichiometry, strain, high -dimensional defects, etc.  

¶ Mass and charge transport at interfaces and surfaces  

¶ Ion-driven electronic effects  

¶ Interface -dominated architectures: grain boundaries, dislocations, multilayers  

¶ Interface investigation techniques  

¶ Advances in fabrication methodologies for thin -films 

¶ Light -driven ionic phenomena  

¶ Memristive devices and neuromorphics  

¶ Water and oxygen react ivity based on oxides/ionic configuration  

¶ Micro solid state devices: fuel cells, memristors, batteries, thin -film transistors, etc.  

 

List of invited speakers : 

¶ Guus Rijnders (University of Twente, NL)  

¶ Scott Chambers (Pacific Northwest National Laboratory, USA) 

¶ Vesna Srot (Max Planck Institute DE )  

¶ Ainara Aguadero (Imperial College, UK)  

¶ Albert Tarancon (ICREA, ES)  

¶ Markus Kubicek ( Technical University Wien, AT)  

¶ Vincenzo Esposito ( Technical University of Denmark, DK )  

¶ Mark Huijben (University of Twente, NL)  

¶ Christoph Bªumer (Stanford University, USA)   

¶ Martin Setvin (Technical University Wien, AT)  

¶ Monica Burriel (LMGP Grenoble, FR)  

¶ David Mu¶oz (Grenoble INP, FR)  

¶ Nejc Hodnik (National Institute of Chemistry, SI)  

¶ Agham Posadas (University of Texas at Austin, U SA) 

 

Scientific Committee members:  

¶ I¶igo Garbayo (CIC Energigune, ESP) 

¶ Jose Santiso (ICNM2, ES) 

¶ Rainer Waser (RWTH Aachen University, DE)  

¶ Judith MacManus -Driscoll (University of Cambridge, UK)  

¶ Regina Dittman n (Forschungszentrum J¿lich, DE) 

 

òThe symposium will host a special session òHarvestore - Heat and light for powering the Internet of Thingsó in which a selection of 

invited and contributed speakers will focus on the latest advances in the fields of energy harvesting and of micro -devicesó. 
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Introduction and scope:  

The symposium aims at gathering scientists working on monolithic and heterogeneous integration of new materials, to enable 

additional functionalities on silicon -based platforms. Its originality lies in the fact that it considers both classical approaches a nd 

emerging topics linked to quantum applications.  

The microelectronics industry has delivered faster and more efficient computing devices at a remarkably consistent pace for s everal 

decades. This has mostly been achieved by downscaling classical MOS tran sistors, which continuously provided improved 

performance and lower energy consumption for every new technology node. However, transistors cannot scale down indefinitely. 

Industrials are therefore looking beyond classic architectures and concepts to secure  future generations of devices. Still, the best 

contenders are likely to be those that can be integrated with conventional silicon chip platform.  

For quantum information science, silicon is also emerging as a promising route. Elementary silicon qubit devi ces have been 

demonstrated with high -fidelity operation highlighting the potential of silicon -based quantum devices. Programmable quantum 

circuits based on silicon photonics chip are currently extensively investigated. Even for emerging quantum materials, like topological 

insulators, quantum -dots structures, magnetic or superconductor materials, silicon could be a platform of choice for device 

integration.  

The symposium aims to highlight novel and innovative approaches that allow monolithic and heterogeneo us integration on silicon 

technology, targeting CMOS, application -specific integrated solutions or quantum systems.  

The scope includes the fundamental understanding of new material properties, the implementation of novel integration schemes,  

the modeling techniques and new application fields. The focus will be on the fabrication, characterization and simulation of 

materials considered as non -standard for Si technology. Contributions related to innovative hetero -integration techniques will be 

encouraged. Fi nally, a particular attention will be given to devices and applications beyond current computation technologies that 

aim at addressing new computing paradigms such as quantum and neuromorphic computation. The productive interaction across 

disciplines will help materials scientists drive the exciting transition towards higher -value, highly functionalized Si -based 

microelectronics.  

Hot topics to be covered by the symposium:  

Material growth, characterization and simulation :  

¶ Group IV and compound semiconductor s: SiGe, GeSn SiGeSn, III-V and II -VI 

¶ Group IV and III -V quantum dots and nanowires integrated on Si .  

¶ Oxides and nitrides: Perovskites, ZnO, GaN , oxides with resistive or metal insulator transition ,piezoelectric materials.  

¶ 2 dimensional materials:  Graphene, Dichalcogenides , Boron Nitride , hybrid 2D/semiconductor devices.  

¶ Novel materials for Quantum applications:  Semiconductor/Superconductor Interfaces, Topological insulators, 

Semiconductor Quantum Dot qubit Materials, purified 28Si, Spin qubit, Si /SiGe Heterostructures.  

Integration Techniques :  

¶ Advanced heteroepitaxy: Selective growth , epitaxial la teral overgrowth, self -assembly , remote epitaxy.  

¶ Layer Transfer: Bonding, SOI substrates, 2.5D & 3D integration  schemes  (monolithic & heterogeneous) .  

¶ Innovative synthesis & integration methods of materials and devices used for quantum systems .  

Applications :  

¶ Data processing and communication: Advanced CMOS scaling, single electron & photon devices, neuromorphic 

architectures, IOT, spintronics, ultra -low  power & RF electronics, Integrated photonics, IR and THz lasers.  

¶ Quantum information science and emerging applications of quantum materials:  Quantum communication, quantum 

computing, quantum sensing.  

¶ Life-Sciences application and environmental sensors: Semiconductor plasmonics, mid -infrared and THz sensing, gas sensors, 

integration with piezo -materials for MEMS -like sensors and opto -mechanic s. 

 

List of invited speakers:  

¶ Abderraouf Boucherif, Sherbrooke university, Canada.  

¶ Ageeth A. Bol, Eindhoven University of Technology, Netherlands.  

¶ Akira Toriumi, Tokyo university, Japan.  

¶ Antonio di Bartolomeo, Universit¨ degli Studi di Salerno, Italy. 

¶ Detlev Grutzmacher, Forschungszentrum J¿lich, Germany. 

¶ Douglas Paul, Glasgow University, UK.  

¶ Farid Medjdoub, IEM N / CNRS, France.  

¶ Giordano Scappucci, QUTech, TU -Delft, Netherlands.  

¶ Jonatan Slotte, Aalto university, Finland.  

¶ Lucas Pirro, Global Foundries Dresden, Germany.  

¶ Lukas Czornomaz, IBM Zurich, Switzerland.  

¶ Maud Vinet, CEA/LETI, France.  

¶ Nikolay Abrosimov, IKZ Berlin, Germany.  

¶ Thierry Baron, LTM/CNRS, France.  

¶ Thierry Taliercio Univ Montpellier, CNRS, IES, France.  

Scientific Committee members:  

¶ R. Calarco, PDI Berlin, Germany.  

¶ M. De Seta, Univ. of Roma, Italy.  

¶ T. Ernst, CEA/LETI, France. 

¶ M. Brehm, JKU Linz, Austria.  

¶ G. Patriarche, CNRS Saclay, France.  

¶ V. Kaganer, PDI Berlin, Germany.  

¶ H. Liu, U.C. London, UK.  

¶ M. Cousineau, INP/CNRS, France.  

¶ B. Vincent - Coventor/LAM.  

¶ Voigt, TUD Dresden, Germany.  
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Introduction and scope:  

Transparent conducting materials have been extensively studied in recent years due to the great interest for applications suc h as 

photovoltaics, transparent electronics, optoelectronics, light  emitting diodes, smart windows, flat panel displays, touch screens and 

more. This symposium covers various topics from synthesis, characterization to device fabrication with the aim of a better 

understanding of emerging TCMõs fundamental properties and to improve their integration.  

 

Transparent conductive materials are able to simultaneously conduct electricity and transmit visible light, a valuable dual a sset for 

various application fields like transparent electronics or photovoltaics. There are typically  obtained by strongly doping the wide band 

gap semiconductors, although novel materials (silver nanowires, graphene of carbon nanotubes) got lately into attention. The most 

commonly used TCM is Tin -doped Indium Oxide (ITO) with a transmittance greater than  80% in the visible range and a n -type electric 

conductivity up to 1000 S/cm. The lack of a corresponding p -type semiconductor with electrical and optical properties matching 

these values impedes the fabrication of a fully transparent active device. Moreov er, the need for additional functional properties 

(such as flexibility) and cost efficiency (Indium cost, deposition temperature) require alternative materials:  

 

Recent efforts in field of TCMs are therefore directed at:  

 

- Indium -free TCM as Indium worldw ide reserve decreases affecting the prices  

 

- New deposition methods able to fulfill technological and environmental requirements:  

 

             low cost deposition methods;  

 

             reduced processing temperatures,  

 

             reduced solvent use a nd the avoidance of pollutants.  

 

- p -type semiconductors, crucial for transparent active devices (diodes, transistors, smart windowsé) 

 

- Tailoring optoelectronic properties of TCM for a good assimilation within the multi -stacks 

 

- The successful integrati on of any such emergent TCMs into working devices.  

 

The goal of the proposed symposium is then to address the above -mentioned matters. The latest advances the topical research field 

of transparent conducting materials will be discussed. The symposium will be concerned with both experimental and theoretical 

approaches. Topics ranging from fabrication until device integration will be covered.  Various deposition techniques will be discussed 

as their important influence on the physical properties of materials was intensively reported. A special focus on the relationship 

between the structure and the properties of thin films will be addressed in order to fabricate materials with novel or substa ntially 

improved properties. Deeper theoretical insights into the mat erials will be sought and correlated to mechanisms responsible for key 

electrical and optical properties with the goal to develop or validate new TCM related computational techniques. Last but not  least 

aspects related to the fabrication of device with int egrated TCMõs will be discussed. 

 

Hot topics to be covered by the symposium:  

¶ Novel p -type TCMs  

¶ Low temperature thin filmsõ deposition techniques 

¶ Transport mechanism in novel amorphous TCMs  

¶ The source of doping and transport mechanisms in p -type TCOs  

¶ Simulation and modelling of TCM for understanding the properties  

¶ Nanostructured TCOs (nanowires, composite, laminates,)  

¶ Integration of TCM in functional devices  

¶ Electrical, Optical and Structural analysis of TCM  

¶ Tailoring the electrical and optical propert ies of TCM 

¶ Defect chemistry of TCM  

¶ Emerging non -oxide TCM (iodines, oxysulphides)  
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Introduction and scope:  

This symposium will cover:  

(i)   Materials Synthesis: From 0D to 3D functional nanomaterials including hybrids.  

(ii)  Properties:  Electronics, optical, photonics, luminescent (experimental, analytical, modelling).  

(iii) Applications: Electronics, sensing, photonics, plasmonics, luminescent, optoelectronics, energy.  

 

Nanostructures, particularly from inorganic materials, ceramics, ca rbon, etc. family, are very important candidates because of their 

extremely high surface -to -volume and morphology -dependent extraordinary properties suitable for many advanced technologies. 

The ongoing deployments in the direction of confined nanostructure s (0D, 1D, 2D) and their porous interconnected 3D networked 

materials have further become very relevant towards various applications. The porous 3D network material built out of nanosca le 

building blocks, offers very lot of utilization simplicities and sim ultaneous easy accessibility of nanoscale features make them very 

excellent candidates for applications, especially towards electronics and optics. Due to their compact synthesis forms, they can be 

easily handled or integrated in the desired manner in nano electronics devices or sensors. The confined nanostructures from noble 

metals (Au, Ag, Cu, etc.) have found immense applications in electronics, optoelectronics, sensing, photonics, and waveguides , etc. 

Nanostructures from metal oxides have been very inter esting (fundamental as well applied) materials due to interesting bandgap 

values (intermediate between metals and insulators), suitable for various advanced electronic, optical, optoelectronic and se nsing 

technologies. When these metal oxides and metals ar e combined together in nanohybrids, they become further very relevant in 

terms of understanding the properties and accordingly electronics and optoelectronics applications. The carbon nanostructure 

family, i.e., fullerenes, carbon nanotubes, graphene, grap hene oxide, etc., have shown very strong potentials in terms of 

fundamental properties as well as advanced electronics and optical applications and hence have been the subject of huge 

research attention in the last couple of decades. Recent developments in  the direction of 3D carbon based networked materials 

have opened many new avenues in the direction of electronics and optics fields. The research on metal oxide nanostructures ba sed 

three dimensional interconnected ceramics networks is currently in the ma in focus because they can be utilized as unique backbone 

for developing hybrid nanomaterials. The nanostructures from inorganic, metal oxide and carbon, etc. materials can be easily 

integrated in form of hybrid 3D networks which involves new structure depe ndent electronic and optical features for advanced 

nanoelectronics and nanophotonics related applications.                       

Appropriate growth strategies of different confined nanostructures using simple methods, understanding their different proper ties, 

and applications of these pure and hybrid nanomaterials in the direction of nanoelectronics and nanophotonics are key 

fundamental issues to which this proposed symposium in EMRS Fall 2019 is going to briefly address. Researchers with interdisc iplinary 

expertizes could easily help each other to realize the materials growth and corresponding structure -property relationships. In this 

proposal it is aimed to bring: (i) synthesis groups for developing different nanostructures, (ii) theoretical/modelling scie ntists, (iii) 

experts from electronics and photonics fields who can accordingly utilize these materials in various applications, together t o develop 

a discussion platform with the theme ômaterials for nanoelectronics and nanophotonicsõ at European Materials Society Fall meeting 

in 2019 in Warsaw, Poland. Over the last few years, halide perovskite nanocrystals have gained significant attentions from el ectronics 

and photonics aspects. They have been intensively explored for light emission and photovoltaic app lications. Recent developments 

towards synthesis, theoretical and applications of these perovskite nanocrystals will also be covered in this symposium durin g EMRS 

Fall 19 in Warsaw.   

 

Hot topics to be covered by the symposium:  

¶ Hybrid nanomaterials: Synthe sis, Characterizations, Structure -property relations, Analytical and simulation studies, 

Applications: Nanoelectronics, Sensing, Nanophotonics, Optics, Luminescent, etc.  

¶ Nanoelectronics: Electronics, Sensing, Energy, Photovoltaics, Piezoelectric, Piezotronics, etc.  

¶ Nanophotonics:  Optics, Photonics, Plasmonics, Tera Hz optics, Luminescent, Waveguides, Whispering gallery modes, Light 

emitting diodes, Lasers, Imaging, Advanced lightening technologies, etc.         

¶ Nano optoelectronics: UV and photodetection, Photovoltaics, Solar cells, Piezophototronics, etc.  

 

List of invited s peakers : 

¶ Prof. Andrea S. Ferrari, Cambridge University, UK  

¶ Prof. Rodney S. Ruoff, IBS-UNIST, South Korea 

¶ Prof. Oliver G. Schmidt, IFW Dresden  

¶ Prof. Sotiris E. Pratsinis, ETH Zurich, Switzerland  

¶ Prof. Zhong Lin Wang, Georgia Tech, USA  

¶ Prof. Kostya K. Ostrikov, Queensland University of 
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¶ Prof. Sanjay Mathur, Kºln University, Kºln, Germany 
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 Introduction and scope:  

The topic of the symposium are caloric materials and their related phenomena. This timely topic is currently attracting a considerable 

attention of the worldwide scientific community due to their great potential for new environmental -friendly cooling applications in 

wide market niches ranging from microelectronics to macro cooling devices.  

 

Caloric effects stand for one of the main fields of research regarding solid state cooling. The caloric effect are either magnetocaloric 

(MC), electrocaloric (EC) or mechanocaloric (mC) ð where the material of interest entropy changes under the application of 

external stimuli ð magnetic, electric, or mechanical, respectively. For example, in EC cycle, a dipolar system such as ferroelectric 

material is used in the cycle instead of gas medium that is usually harmful for environment. Electric field plays there the r ole of 

pressure. However, c aloric materials still exhibit many drawbacks (for example effect not large enough or costly materials) that need 

to be overcome before they can be considered in commercial devices. Besides the design and development of such devices is 

crucially needed. Mo reover, the underlying mechanisms of these effects are still not fully understood, which means that thorough 

theoretical approaches (including first and second principles) are required. Studies on MC, EC and mC materials have mostly b een 

carried out by dif ferent communities so far. For example, the MC community is traditionally involved in other magnetism -related fields 

while the EC researchers more often come from the world of ferroelectric ceramics. This symposium will join together three 

communities, all  working on caloric materials for cooling applications, but presently not very well connected.  The speakers will 

discuss caloric effects including multicaloric, inverse caloric, giant phenomena, among others, in crystals, ceramics, thin f ilms, soft 

(polym ers, liquid crystals) or organic materials and their integration for applications.  

 

Hot topics to be covered by the symposium:  

MC, EC and mC materials and devices, multicaloric  effect, inverse caloric effect, soft and solid caloric materials, theoretical 

approaches for understanding the underlying mechanisms in calorics, coupling of caloric phenomena with other effect in materi als, 

prototypes.  
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Introduction and scope:  

Energy consumption and data storage limit the development of modern electronics. This motivates the search for alternative wa ys of 

information processing. Bioinspired electronics based -on non -volatile memory devices is most promising. Various materials, 

technologies and computational schemes can be used for implementing artificial synapses and neurons in so -called neuromorphic 

networks.  

 

Neuromorphic engineering exploiting non -volatile memo ry (NVM) devices, or in general memristive systems), has enormous potential 

for highly energy -efficient cognitive electronics being clearly superior to state -of -the -art computing architectures in terms of data - 

and energy consumption. To mimic the role of synapses in the nervous systems and the stochastic and non -linear characteristics of 

neuronal units, a large number of materials and device structures are investigated for neuromorphic systems. Furthermore, a v ariety 

of different computational approaches i s already presented taking into account the special properties of those devices and various 

architectures, also exploiting hybrid CMOS -NVM systems. For example, the binary On/Off switching behavior, as explored in 

Conductive -Bridging RAM (CBRAM) or Magneti c RAM devices can be used to emulate synaptic functionality. Phase Change 

Memory (PCM) or Resistive -RAM (RRAM), are as well highly employed to reconstruct phenomenological substitutes of synapses for 

neural networks. Furthermore, the inherent stochasticity  and multilevel, or analog, capability of some NVM devices are used to 

emulate synaptic learning and memory processes. However, in order to realize powerful neuromorphic electronics, an 

interdisciplinary approach is needed that ranges from the investigatio n of material properties, through the realization of functional 

devices, to novel computing and circuit schemes. In order to maintain this interdisciplinary, an intensive exchange of scient ists with 

very different expertise is required. This includes exper ts in the field of novel materials, analytics and measurement methods, as well as 

device experts, developers of computational and biological modeling, circuit designers and experts in the field of complex dy namic 

systems. Therefore, the symposium seeks to provide the framework for an interdisciplinary exchange of scientists from those various 

fields.  

 

Hot topics to be covered by the symposium:  

¶ Physics and technology of memristive nanomaterials and devices  

¶ Stochastic phenomena in memristive materials  

¶ Engineering of different technologies devices (RRAM, CBRAM, MRAM, FeRAM, PCM) for spiking neural networks  

¶ Devices to emulate the synaptic or neuron functionality  

¶ Emerging materials and concepts for neuromorphic computing: 2D materials, organic synaptic dev ices, optical switching  

¶ Design and modelling of neuromorphic computing systems  

¶ Bio-hybrid network  

¶ Organic Electronics for Neuromorphic Computing  

¶ Photonic neural networks  

 

Scientific committee members:  

¶ Ming Liu (IMECAS, China)  

¶ Stefano Brivio  (CNR-IMM, Italy)  

¶ Gang Niu (Xiõan Jiatong University, China) 

¶ Hangbing Lv (CAS, China)  

¶ Jinfeng Kang (Peking University, China)  

¶ Doo Seok Jeong (Hanyang University, Seoul, South Korea)  

¶ Enrique Alberto Miranda (UAB, Spain)  

¶ Christophe Vallee (LTM, France)  

¶ Julie Grollier (CNRS-Thales, France)  

¶ Lambert Alff (TU Darmstadt, Germany)  

¶ Gennadi Bersuker (Aerospace Corporation, USA)  

¶ Regina Dittmann (FZ Juelich, Germany)  

¶ Praneet Adusumilli (IBM, USA)  
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Introduction and scope:  

The continued evolution of diamond growth and technology has led to new opportunities in detectors, high power and high voltage 

electronics, superconductivity and quantum photonics. This has been strongly driven by advances in the growth technology such  as 

high purity and now large area substrates becoming commercially available.  

 

Several topics will be of particular interest at this meeting, although papers on all aspects of diamond technology are welco me. 

These include diamond for power electronics, diamond nano -electronic devices, diamond for quantum applications and diamond 

for bio -devices. In all cases, man -made single crystalline diamond is used either as ultra -pure layer or semiconducting by boron and 

phosphorus doping. The growth and deposition of high qual ity diamond films will therefore be a subtopic at the symposium. 

Quantum metrology applications (for example, magnetrometry based on NV centres) is of key interest. Doping of diamond is a ke y 

topic using both boron and phosphorus. in case of phosphorus and  boron doping. New areas such as the integration of diamond 

GaN, Wafer bonding to materials will be given close attention.  

 

Hot topics to be covered by the symposium:  

¶ Wafer bonding of diamond to electronic materials  

¶ Growth of high purity diamond  

¶ Doping of diamond  

¶ Polishing and low damage removal of material  

¶ Biological interaction with diamond surfaces and devices  

¶ Surface functionalisation  

¶ Single Photon Sources (NV, SiV etc)  

¶ Superconductivity and superconducting devices  

¶ Micro and Nano ð Electromechanical Sys tems 

¶ Diamond RF and power devices  

 

List of Invited speakers:  

¶ Yamaguchi Takahide  (National Institute of Materials Science, Tsukuba, Japan ) 

òField effect transistor based on diamond/h -BN heterostructures ó 

¶ Mete Atature (University of Cambridge, UK)  

òStrain manipulation of SiV colour centers in diamondó 

¶ Richard Jackman  (University College London, UK ) 

òDiamond nanowires with ballistic transport and their use for the first diamond FIN -FET technology ó 

¶ Gavin Morley  (University of Warwick, UK ) 

òLevitated na nodiamonds towards fundamental physics ó 

¶ David Eon  (Institut N®el, Grenoble, France) 

òDiamond Schottky diodes parallelization for high current ó 

¶ David Moran  (University of Glasgow , UK) 

òProgress in the development of transfer -doped H -diamond devices for high  frequency, high power and high temperature 

applications ó 

¶ Thomas Gerrer  (Fraunhofer Institute for Applied Research, Germany ) 

òDirect bonding of gallium nitride thin -film transistors onto diamond substrates ó 

¶ Anke Krueger  (Bavarian University of W¿rzburg, Ge rmany)  

òSynthesis and in -depth characterization of highly fluorinated diamond surfaces ó 

¶ Lionel Rousseau  (ESIEE Paris, France) 

òFull diamond implants, a new approach for chronical in-vivo applicationsó 

 

Scientific Committee members : 
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Introduction and scope:  

The symposium aims to discuss on the recent advances on novel materials for integrated optics. That includes a large variety of 

materials: oxides, chalcogenides, polymers, Diamond, 0D, 1D and 2D nanomaterialsé and their monolithic or hybrid integrations with 

more standard photonics platforms (Si, Ge, III -V). 

 

Photonics is one of the key enabling technologies with a broad scope of applications including on -chip optical communications, 

sensing, quan tum and security to name few.  

 

For several years, the progresses of photonic integrated circuits have been governed by the development of passive and 

optoelectronic devices based on III -V and Si materials. The future evolution of integrated circuits aims a t reaching higher 

performances in terms of power consumption, efficiency, footprint and speed, which opens new opportunities for the integratio n of 

new materials with exceptional optical properties. New challenges on light -matter interactions and optical i ntegration for large -scale 

manufacturing have also to be addressed that will rely on the development of new concepts using novel materials with tailored  

optical properties.  

 

A large variety of efficient optical materials including functional oxides, Mott i nsulators, ferroelectrics, chalcogenides, polymers, 

carbon based materials (Diamond, carbon nanotubes, graphene), 0D, 1D and 2D nanomaterials can be considered which all will 

find a perfect showcase in the framework of this symposium.  

 

The symposium aims t o gather experts working at the theoretical and experimental level on the development of novel material for 

integrated photonic applications.  

 

The scope includes a large range of topics: basic physics, devices, integration, material growth, modeling and emerging 

waveguiding structures.  

 

Hot topics to be covered by the symposium:  

¶ Epitaxial growth of new optical materials  

¶ Materials for photonics  

¶ Functional oxides  

¶ Ferroelectrics  

¶ Mott insulators  

¶ Doped polymers and oxides  

¶ Nanomaterials  

¶ Chalcogenides  

¶ Integrated photonics platform  

¶ Nonlinear optical properties  

¶ Pockels effect  

¶ Kerr effect  

¶ Devices  

¶ Sources 

¶ Optical modulators and switches  

¶ Detectors  

¶ Hybrid in tegration in silicon photonics platform  

 

Scientific Committee members:  
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Introduction and scope:  

Fifty years ago, it was forecast that our modern society would be supported and operated mainly by three elements of technolo gy; 

i.e. materials, energy and information. Rapid rise in the research and development of new materials has not only largely  improved 

our modern life but also controls further expansions of the other two technologies. The research of materials, such as more e fficient 

batteries and light chemical energy conversion materials, is urgently required. Our symposium will be one such a ttempt in the field of 

energy research with focus on materials for Batteries and Solar cells.  

 

The growth of the human population coupled with the simultaneous improvement of living conditions is resulting in a rapidly r ising 

global energy demand, and the negative effects on the environment in the form of pollution and global warming are becoming 

ever more apparent. Therefore, it is of utmost importance to take action now and concentrate on an active search for alternat ives 

to our current fossil fuel based economy. The general consensus is that only renewable energies could provide a long -term 

sustainable source of energy. One needs, however, to consider that if fossil fuel is taken out of the picture, one requires a n adequate 

substitute energy carrier for m obile applications (cars, planes, etc.). Our symposium will focus on novel materials that have attracted 

the focus of the scientific community in the vast field of energy materials. The applications of such materials will be havin g a broad 

view in the area  of solar cell, Battery, super capacitor, thermoelectrics, and fuel cells. Scientists doing their research in all the above 

area will be a getting a common platform to showcase their latest findings, which all will be attached through a common strin g 

named  Energy. For example, rechargeable batteries have become an indispensable part to facilitate a sustainable utilization of 

renewable energies in the prevalent form of Li -ion batteries. However, it leads to increasing concerns regarding its sustainability du e 

to the limited resource and consequent price increment of lithium. Owing to more abundance and lower cost of sodium (Na), Na -ion 

batteries (NIB) have sparked the scientific attentions as a promising next generation alternative, in particular, for middle - to large -

scale grid energy storage. This could be clearly reflected by a recent prediction of a global market expansion for NIB from $ 420 

million in 2017 to $1.2 billion by 2020. For this reason, increasing efforts have been devoted to explore a better NI B that could fulfill the 

restrictive requirements of energy density, safety, costs, and sustainability. Another example, for the super capacitors, the  range of 

topics will include capacitor performances for power uses such as electric vehicles, energy back -up applications, and renewable 

energy storage systems.  

 

Materials (such as, including but not limited to carbonaceous materials, intercalation compounds, metal oxides, nitrides, mol ybdates, 

phosphates, polymers and other composites) for electrochemical double layer, hybrid, redox, symmetric and asymmetric capacitor 

systems will also be included. The symposium will be a mixture of theory and experiments with a strong view of bridging the g ap 

between them.  

 

Hot topics to be covered by the symposium:  

¶ Oxide materials and their  application in energy research  

¶ Two-dimensional materials for energy production and storage  

¶ Perovskite based materials for solar cells  

¶ Novel materials for enhance battery performance  

¶ Materials for super Capacitor Technology  

¶ Thermoelectri cs 
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Introduction and scope:  

The topic of this proposal is to display recent advances in computational materials science in the area of water splitting. The aim is to 

highlight synergy opportunities in methodologies with special emphasis on multi -scaling approaches. The ultimate goal is applying the 

state -of -the -art methods to model earth abun dant nanocrystals.  

 

Modern society needs a source of energy generated without harming the environment. The efficiency of devices converting 

renewable energy by processes such as water splitting relies on a sensible choice of material components. However, l arger scale 

material and device properties such as interface segregation, grain boundary movement, ionic diffusion through porous materia ls 

and mechanical loading also strongly impact performance, making the theoretical simulation of realistic devices a ch allenging 

multi -scale problem. Although the scientific community has developed expertise in different fields focusing on a range of length an d 

accuracy scales, much less effort has been devoted to integrating and combining these models towards a true multi -scale 

approach. The ultimate central challenge will be to generate a multiscale modelling platform that will be used world -wide for 

conducting state -of -the -art multi -scale property prediction of materials. The symposium will broadly cover the current stat us of multi -

scaling approaches, both in method development and application toward water splitting. It intends to focus on bridging the 

knowledge gaps between different theoretical methods and computer codes in order to facilitate the discovery of novel mat erials 

for energy conversion. The objectives of this symposium include building an organized network of scientists working on achiev ing 

greater scientific understanding of water splitting and developing approaches for reliable and realistic multi -scale mod elling of nano -

oxides material architectures. The long -term outcome will be more environmentally friendly energy technologies featuring 

immeasurably large impact and benefit for society.  

 

Hot topics to be covered by the symposium:  

¶ Computational material science multi -scaling approach and development  

¶ Integration of quantum mechanics with molecular dynamics  

¶ Overlap between quantum mechanics and monte carlo simulations  

¶ Continuum models including microscale models  

¶ Applications toward design of nano -crystals f or water splitting  
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Introduction and scope:  

The Symposium focuses on new results about fabrication and performance of nuclear materials exposed to extreme conditions and 

radiation. This includes structural and fuel materials and their waste forms. A great emphasis is put on advanced approaches,  such as 

experimental and computational multi -scale plus new fabrication techniques.  

 

The science and engineering of nuclear ma terials, and especially radiation induced effects, is an active field of research. Many 

workshops and conference on the subject are therefore application -oriented with a certain lack in addressing basic principles. The 

scope of our symposium is to highligh t basic theoretical and experimental principles, focusing on the fabrication of nuclear materials 

and to describe key mechanisms responsible for their aging and degradation under the given exposure. The main goal of the 

symposium is to review the latest pr ogress and chart future advances in experimental and modelling multi scale approaches to 

describe the synthetization and the behavior of these solids under extreme environments like irradiation, 

mechanical/thermomechanical stress, high temperature and/or c hemically reactive environment.  

 

  

 

The symposium will address topics pertaining to nuclear structural materials and fuels, their fabrication and performance und er 

nuclear reactor conditions, especially advanced systems with more demanding parameters in temperature, radiation dose and 

corrosion. Moreover, the behavior of the waste forms in the repository or alternatively the reprocessing of fuel will be trea ted. The 

addressed theoretical methods span many orders of magnitude from ab -initio up to the mesos cale size. The experimental 

approaches emphasize the role of advanced techniques, which will allow the understanding of basic processes in synthesis of 

materials or their degradation mechanisms contributing to the validation of modelling results. As a spec ial form of the connection 

between experimental and computations methods, machine learning will also be addressed in the symposium.  
 

Hot topics to be covered by the symposium:  

 

Targeted materials/components  

¶ Nuclear structural materials  

¶ Nuclear fuels  

¶ Nuclear waste forms  

Scientific questions  

¶ Synthesis of materials  

¶ Multi scale modelling  

¶ New experimental device  

¶ New simulation tools  

Methods  

¶ Modelling from Ab -Initio to Mesoscale  

¶ Advanced characterization techniques  

¶ New fabrication techniques  

¶ Machine learning  
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