
1 

 

 

 

 

 

Project  Nanoarchitectronics 

Call H2020-FET-Open 02-2016 

Type of Action CSA - Coordination and Support Action 

Acronym NTX 

Number  737135 

Duration  24 months 

Start Date 01 Jan 2017 

 

WP name Deliverable Deliverable Name Responsible 

WP11 ï MA.1 D11.3 Reporting on period 1 UNISI 

 

 

Written by  Other Contributors Institutions involved in the WP Version 

S. Maci (UNISI) 

 

 UNISI V9 

 

 

 

 

 

 

 

 



2 

 

 

INDEX  

1. Objectives .................................................................................................................................. 4 

1.2 Concept .............................................................................................................................. 4 

1.3 Strategy .............................................................................................................................. 5 

1.4 Virtual Networking ........................................................................................................... 6 

1.5 Dissemination and Exploitation ....................................................................................... 7 

2 Explanation of the work carried out per WP ........................................................................ 8 

2.1 WP1: Extreme Scale Electromagnetic Interactions (EXEMI, coordinated by ESPCI) . 9 

2.2 WP1: Metatronics  (MTX, coordinated by MVI) ........................................................... 13 

2.3 WP3: Surfacetronics (SFX, coordinated by POLITO) .................................................. 19 

2.4 WP4: Position Paper (coordinated by ICN2) ................................................................. 23 

2.5 WP5: Strategic Research Agenda and Road Map  (coordinated by VTT).................... 25 

2.6 WP6: Joint Common Database (coordinated by FIT) ................................................... 25 

2.7 WP7: Virtual Research Community (coordinated by IDS) ........................................... 26 

2.8 WP8: Dissemination and communication (coordinated by KCL) ................................. 29 

2.9 WP9: Coordination with International Activities (coordinated by TNO) ..................... 34 

2.10 WP10: Exploitation (coordinated by THALES) ............................................................ 36 

2.11 WP11: Project Management (coordinated by UNISI) ................................................... 37 

3 Impact ..................................................................................................................................... 39 

3.1 Evolution of NTX into a FET Flagship ......................................................................... 40 

3.2 Expected impact on European research competitiveness .............................................. 40 

3.3 Expected impact on how to use the electromagnetic spectrum ..................................... 40 

3.4 Expected impact on involvement European SME ......................................................... 40 

3.5 Expected Impact on interdisciplinary knowledge .......................................................... 41 

3.6 Expected impact on training and education .................................................................. 41 

3.7 Expected Exploitation Areas of long-term impact ......................................................... 42 



3 

 

 

Introduction  

This Deliverable content the technical part of the Progress report of the first period, Namely, it 

includes the explanation of the work carried out by the beneficiaries and the oveview of the progress.  

This FET-CSA project, entitled ñNanoarchitectronicsò (NTX) proposal gathers thirteen universities, 

research centers and high-tech industries, belonging to eight European countries.  The name 

Nanoarchitectronics comes from the merger of three key terms: ñnanoò, ñarchitectureò and 

ñelectronicsò. It is a new technology, based on nanoscale building block, for conceiving, designing 

and developing reconfigurable, adaptive and functional system interfaces for ICT applications. This 

is a new interdisciplinary scientific area that addresses the research and applications in the huge 

frequency spectrum at the crossroad of Electromagnetics, Metamaterial, Electronics, and Photonics 

through the use of Nanotechnology and Wave-Matter interaction.  

European societyôs grand challenge in Communications, Environment Sensing Systems, Safety and 

Security, Bio-Sensing Systems and Imaging Nanosystems, brings today to a large variety of 

platforms, systems and functionalities. Trying to address this broad variety of entities in a unitary 

frame implies operation and communications in an extremely broad range of frequencies with high 

level of functionalities and component integration. This requires an unprecedented level of 

technological convergence into a revolutionary framework, which has the final vision to unify the 

interaction between humans or systems with the surrounding environment by means of adaptive, 

cognitive, sensorial and scalable ñsystem interfacesò connected with the environment. NTX is the 

game-changer enabling technology envisaged to develop such new kind of systems and components. 

Nanoarchitectronics research can have a direct impact on an extraordinarily wide range of new 

generation communication systems, information processing devices, environmental sensors and 

surveillance equipment, related to future applications in ICT. It responds to the need of unifying 

within the same technology, concepts, and methodologies, the ICT applications in Communications, 

Environment Sensing Systems, Safety and Security, and Imaging Nanosystems.  

The visionary innovation of the NTX paradigm requires multi-disciplinary efforts made by 

borrowing concepts, methods and techniques from Physics, Electronics, Electromagnetics, Material 

Science, Chemistry, Applied Maths, with special emphasis on Nanotechnology, Microwave to 

Terahertz Engineering,  Nanophotonics, Plasmonics, Nanoelectronics, and Advanced Materials. The 

percentage of the researchers involved is 40% in the ICT Engineering (Electronics, 

Electromagnetics, Communications), 30% in Physics (Nanophotonics and Plasmonics), 25% in 

Material Science (Nanotechnology) and 10% in Applied Math (Numerical methods).   
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The 12 partners of this NTX project are part of a consortium called FORESEEN (Frontiers between 

Optics and RF Extended by Study of Extreme Electromagnetism at Nanoscale), which is a network 

of 39 top Universities, Research Centers and High-Tech Industries which focuses on the NTX 

research frontier. The remaining 17 partners are third parties of the project. This consortium has 

constructed the main idea of the new discipline of  NTX. Through the study of  NTX, FORESEEN 

partners aim at the integration and the harmonization of the current research actually scattered among 

the European research centers and at the unification of concepts, methodologies, technologies, 

facilities, pertinent to the Global EM-Spectrum (GEMS) from microwave to optics. 

1. Objectives 

The major objective of this CSA is laying the foundation of an ever-increasing Nanotechnology-

based synergy between Electromagnetics, Metamaterial, Electronics, and Photonics and to boost the 

future application-driven research through the establishment of an accepted language among 

physicists and engineers, a shared way of thinking, a common theoretical foundation and a common 

strategy for the future.  A second objective is concerned to establish the boundary, the road map, the 

research agenda, and the dissemination plan of Nanoarchitectronics and its boundary with respect to 

existing and initiatives.  A third objective is attracting new researchers, especially in early stage 

and/or from SME in this new research, by organizing a training program constituted by a cycle of 

courses on the main research areas of NTX.  

To achieve these objectives, NTX is structured in four main activities.  

¶ The ñConceptò activity is devoted to establish and define the concepts of 

Nanoarchitectronics and its boundaries with respect to other disciplines and to the activity 

carried out by other consortia. 

¶  The ñStrategyò activity identifies the policy dialogue and the strategic view of the 

consortium in terms of position, impact and vision. The ñVirtual Networkingò serves to 

internal web communication (private), and for dissemination (public).  

¶ The ñDissemination and Exploitationò activity, is mainly carried out through PhD short 

courses, scientific Workshops and special sessions in conferences, and it is carried out 

mainly by the industrial partners of the consortium for the exploitation aspects.  

1.2 Concept 

The ñCONCEPTò activity is a support action with the objective to establish and define in the most 

clean and rigorous way the concepts of Nanoarchitectronics. This is a mutual learning study phase 

which is preliminary to other activities and aims at rigorously systematizing, homogenizing and 

broadening the Nanoarchitectronics priority themes, while identifying the boundaries of the new 
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discipline with respect to those dealt with in established communities. The work packages of this 

activity match the three main focus research areas (EXEMI, MTX, SFX) and the transversal area in 

section 1.1.2, each one comprising the transversal area (MDM, and NAME). The individual 

objectives of this activity are therefore  

i. Definition of the Nanoarchitectronics conceptual framework (ñframeworkò);  

ii.  Establishment of the excellence inside and outside the consortium (ñexcellenceò) 

iii.  Coordination between the research of the partners (ñcoordinationò),  

iv. Definition of the crossroads with other disciplines (ñcrossroadò),  

v. Projection on the future research (ñprojectionò) 

 

 

Fig. 1 Focus areas and transversal areas in the CONCEPT definition 

 

1.3 Strategy 

The ñSTRATEGYò activity, identifies the policy dialogue and the strategic view of the 

consortium. The STRATEGY area covers 26% of the budget and involves all the project partners.  

The logic structure of the activity is divided in ñPositionò, ñImpactò and ñVisionò, in particular:  

i. ñPositionò establishes the strategic position of the consortium and of Nanoarchitectronics 

research in the international panorama; 

ii.  ñImpactò defines Nanoarchitectronics future impact on EU science and technology; 

iii.  ñVisionò establishes the research roadmap in a future research and technology vision. 

The òPositionò issue will be substantiated by a ñPosition Paperò; this will document on the area of 

influence of Nanoarchitectronics in EU and outside EU, aiming at giving evidence to the scientific 

community that our position is valuable, reasonable, and provides advantages to EU science and 

technology and to academic and business entities beyond the present consortium partners. The 
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position paper will discuss the usefulness of introducing the new area of Nanoarchitectronics, the 

strategic view of the consortium, the connections with well-established research areas, the reasons 

why the development of Nanoarchitectronics can improve the future EU competitiveness, which is 

related to the ñImpactò topic. To fulfill the objectives, the development of the Position Paper will 

require balanced contributions from all partners (this will be the responsibility of the action 

coordinator). The ñVisionò establishes a shared view on the steps that should be done in concrete 

actions to establish Nanoarchitectronics, and the strategic planning and guidance to address the 

future research. The activity links the long-term vision of the consortium with the technological 

concreteness between theoretical research and research driven by societal challenges and industrial 

competitiveness. The activity will end with Strategic Agenda and Roadmap, two technical 

documents containing the strategic research and the key actors inside and outside the community, the 

mapping of the infrastructures, the research areas which need more exploration, the application 

overview and the timelines for the applications. 

1.4 Virtual Networking  

The ñVirtual Networkingò activities will employ ñprivateò and a ñpublicò web networking. The 

private part, accessible to the members of the consortium, serves as repository of the private 

documentation of the consortium (Minutes of meetings, deliverables, internal presentations, 

recordings, reports from internal workshops, surveys of facilities). The public part is intended as a 

tool for dissemination and growth. The specific web support actions are called in the following the 

ñJoint common databaseò and ñVirtual Research Communityò. A survey of the current use of the 

research facilities pertinent to the Nanoarchitectronics research will be specifically performed inside 

this area. The best EU facilities external to the consortium will be also individuated and mapped. 

Comparison with the US facilities, as far as available will be introduced in the survey.    

The ñJoint common databaseò allows for exchange of the research information (presently very 

limited) and will be improved by sharing best practices, research results and adopted standards. 

Remote access will be provided with a straightforward procedure. The virtual access to the database 

will provide sources of the Nanoarchitectronics information to be shared among the partners. The 

ñVirtual Research Communityò is a dissemination mean and a tool through which the 

Nanoarchitectronics community can enlarge itself recruiting new followers, yet safeguarding IPR 

issues. Links with social networks can play a role in this regards. The public and private areas of the 

Virtual Networking conceptually concern different parts of the activity of the project. 
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1.5 Dissemination and Exploitation 

Working as the external interface of the project, this activity will provide a set of services 

currently missing. This activity will consist of three parts: ñDisseminationò, ñCoordination with 

international activitiesò, and ñExploitationò. The interactions between the various activities inside the 

different areas are shown in Fig.2. This figure also shows the domain of the private and public virtual 

networking areas. 

The ñDisseminationò includes scientific communication, and spreading of information. It will be 

carried out through workshops, technical and vulgarization articles, technical reports, and short 

course at PhD levels. In particular, the scientific communication will be carried out in conferences 

and workshops and through the organization of working days. The spreading of information 

with/towards citizens and new partners will be performed by spreading public information about 

NTX, in a simple and clear form, emphasizing the difference with respect to existing initiatives.  

The ñcoordination with international activitiesò relates the Nanoarchitectronics community with 

existing or future European organizations acting in related research areas. Coordination with 

international activities will be a fundamental step toward the networking. The virtual networking 

support will be provided at public level.  

The ñexploitationò part will be conducted mainly by the large industries and will involve the 

investigation of the main area of future applicative impact of the project. 

 

Fig. 2 Nanoarchitectronics activities and their interactions 
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2  Explanation of the work carried out per WP 

Fig. 3 reports the  list of WPs and their time development (Gantt chart). Table in Fig 4 synthesize 

the WPs and Deliverable. Fig. 5 establishes the interaction among the various WPs of the various 

areas.   The first year of activity has been mainly devoted to the ñConceptò and the ñVirtual 

Networkingò areas, laying the basis for the ñStrategy ò and the ñDissemination and Exploitationò 

activities, that have been developed only partially, according with the Gantt diagram of the project.   

Nine deliverables have been submitted in the ECAS Portal, (D1.1, D1.2, D2.1, D2.2, D3.1, D3.2, 

D3.3, D7.2,  D11.2.   

 

Fig. 3. Nanoarchitectronics Gantt chart. 

 

Fig 4 WPôs, responsibilities and list of Deliverables 
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WP1 CON.1 Extreme Scale EM Interactions 0 24

WP2 CON.2 Metatronics (MTX) 0 24

WP3 CON.3 Surfacetronics (SFX) 0 24

WP4 STRA.1 Position Paper 6 15

WP5 STRA.2 Strategic Resarch Agenda and Roadmap 12 24

WP6 VN.1 Joint Common Database 0 24

WP7 VN.2 Virtual Research Community 0 24

WP9 DEX.1 Dissemination and communication 9 24

WP10 DEX.2 Coordination with international activities 9 24

WP11 DEX.3 Exploitation 18 24

WP12 MA.1 Project Management 0 24
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Num
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Start	

Mont
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#

Deliverable name Responsible Type
Dissem 

Level

Deliver

y Data 

D1.1 Report on EXEMI Concept R PU M12

D1.2 MDM and NAME for EXEMI R PU M12

D1.3 EXEMI PhD Course R PU M24

D2.1 Report on MTX Concept R PU M12

D2.2 MDM and NAME for MTX R PU M12

D2.3 MTX PhD Course R PU M24

D3.1 Report SFX Concept R PU M12

D3.2 MDM and NAME for SFX R PU M12

D3.2 SFX PhD Course R PU M12

WP4 STRA.1 Position Paper D4.1 Position paper ICN2 R PU M15

WP6 VN.1 Joint Common Database D6.1 Report on Joint Common Database FIT R PU M24

D7.1
Report on Virtual Research 

Community
IDS R PU M24

D7.2 Data Management Plane IDS ORDP PU M6

WP8 DEX.1
Dissemination and 

communication
D8.1

Report on Dissemination and 

Communication activities
KCL R PU M24

WP9 DEX.2
Coordination with 

international activities
D9.1

Survey of International Consortia 

and research communities
TNO R PU M18

WP10 DEX.3 Exploitation D10.1 Exploitaion plan THALES R PU M24

D11.1
Governing Board Meetings 

organisation 
UNISI R CO M24

D11.2 Reporting Period 1 Deliverable UNISI R CO M12

D11.5 Reporting Period 2 Deliverable UNISI R CO M24

D11.3 Action Check meeting 1 UNISI R PU M14

D11.4 Action Check meeting 2 UNISI R PU M24

D11.6 Website and Project logo UNISI DEC PU M2

R PU M24D5.1
Strategic Research Agenda and 

Roadmap

WP7 VN.2
Virtual Research 

Community

WP11 MA.1 Project Management

WP2

WP1

WP5

ESPCI

MVI

POLITO

VTTSTRA.2
Strategic Resarch Agenda 

and Roadmap

CON.1
Extreme Scale EM 

Interactions (EXEMI) 

CON.2 Metatronics (MTX)

CON.3 Surfacetronics (SFX)WP3
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Fig 5 Work Packages interactions 

 

2.1 WP1: Extreme Scale Electromagnetic Interactions (EXEMI, coordinated by 

ESPCI) 

Participants: UNISI, MVI, THALES, ICN2, VTT, KCL, ESPCI, POLITO, UNIVPM 

This WP concerns with NTX systems enabling or improving the performance of electromagnetic 

(EM) systems over the whole frequency spectrum through wave-matter interaction at nanoscale 

level.  

  The main results of EXEMI focus area are: i) insertion of quantum effects in the concept of the 

EM systems, ii) bringing established EM concepts and architectures at nanoscale levels, and iii) 

controling/reconfiguring NTX-based EM system by nanoscale wave-matter interactions. This 

enables the design of novel materials at different length scales at which elementary particles/quasi-

particles such as photons, electrons, phonons and atoms ñcommunicateò, interacting through mutual 

energy transfer. The activity was divided in 3 Tasks, as the others WPôs in the area ñConceptò.   

Task 1was relevant to Concept,  Impact and Identification of the Excellences. The result of this 

task is detailed in the deliverable called D11, which has been delivered at M12. This deliverable is 

divided in the following sections, which has been the object of several interactions within the 

partners involved.  All the partners of the WP have contributed to this Task and some of the partners 
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to the preparation of the document. In parenthesis, the contribution of individual partners have been 

indicated for each of the section 

 _________________ D1.1. ___________________________________________________ 

1. Introduction (ESPCI) 

2. Insertion of quantum effects in EM systems  (ESPCI-UNIVPM) 

2.1. Engineering the dynamics of single photon sources 

2.1.1. Concepts for LDOS engineering   

2.1.2. Characterization techniques of LDOS in real systems 

2.2. Coupling quantum sources through surface plasmons  

2.2.1. Long-range fluorescence energy transfer through surface plasmons 

2.3. Control of quantum coherence and collective effects  

2.3.1. CDOS and engineering rules for quantum coherence  

2.3.2. Superradiant sources in quantum well structures 

3. Bringing established EM concepts and architectures at nanoscale  (ESPCI-UNIVPM-UNISI) 

3.1. Design of antennas in optical domain  

3.1.1. Optical metallic antennas based on nanoparticles and DNA 

architectures  

3.1.2. Optical semiconducting antennas  

3.1.3. Optical patch antennas  

3.2. Characterization of optical antennas: From visible down to mm-waves  

3.2.1. Standard SNOM and near-field fluorescent probes  

3.2.2. Measurement of electric and magnetic LDOS at nanoscale in the visible 

region  

3.2.3. Infrared SNOM and TRSTM  

3.3. Superconductor Quantum Interference Filters  

3.4. Transmission / Reception ICs for Telecommunications and Radar  

3.5. Microwave metasurfaces devices with optical interaction  

3.6. CNT-based analogue circuits 

3.6.1. CNT-based transistors  

3.6.2. CNT-based filters and varactors  

3.6.3. CNT-based switching  

3.6.4. CNT-based interconnects  

3.6.5. MWCNT bundles-based microwave antennas  

3.7. 2D materials based circuits  
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3.8. Designing nanostructured transmission lines and BFN (Beam Forming Networks)

  

4. Control/reconfigure NTX-based EM systems by nanoscale EM interactions (ESPCI) 

4.1. Optical reconfiguration: Light absorption in semiconducting materials  

4.2. Electrical reconfiguration: Refractive index tuning of classical materials  

4.2.1. Graphene hybrid interfaces  

4.2.2. Strontium Titanate SrTiO3.  

4.2.3. VO2  

4.2.4. Liquid crystals polymers  

4.2.5. Superconducting materials  

4.2.6. Microelectromechanical systems MEMS  

4.2.7. Phase change materials  

5. Impact (ESPCI-THALES) 

5.1. General Context  

5.2. Global impacts on European Scientific Excellence  

5.3. Impact on interdisciplinary knowledge  

5.4. Impacts for European Society and Industry  

5.4.1. NTX/EXEMI impact analysis in Gartner Hype-cycle 

5.4.2. Smart Dust example  

5.4.3. Potential applications of NTX/EXEMI in the field of ICT.  

5.4.3.1. Internet of Things (IoT) and Internet of Everything 

5.4.3.2. Wearable electronics  

5.4.3.3. Smart buildings and smart facades  

5.4.3.4. Autonomous interconnected vehicles  

5.4.3.5. Detect and Avoid for Unmanned aircraft systems  

5.4.3.6. Sixth Generation (6G) telecommunications  

6. European Excellence Laboratories (ESPCI-THALES)  

7. International (outside Europe) Excellence Laboratories (ESPCI-THALES)  

8. Excellence Laboratories - Most represented topics in NTX Consortium  (ESPCI-THALES) 

__________________________________________________________________________ 

Task 2 was relevant to the Nanoscale Material Engineering (NAME) and Multiscale Design-

Enabling Modelling (MDM) for EXEMI.  This task is concerned with the aspects of fabrication 

(NAME) and modelling (MDM) of NTX.   

NAME is relevant to the technologies for the realization of new engineered materials with 
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emphasis in nano-technology, lightweight and multifunctional mechanical, thermal and electrical 

properties.  

MDM is relevant to theoretical and computational methods, which unifies multilevel, quantum 

and EM methods, and system by design methods, as described in the Annex 1 to the Grant 

Agreement  

The NAME and MDM aspects of EXEMI have been collected in the deliverable D1.2, which  has 

been submitted at T0+12. The partners that have mainly contributed to the document  D1.2 are listed 

below, in relation with the various sections)  

_________________ D1.2. ____________________________________________________ 

1. Introduction (ESPCI) 

2. Multiscale Design enabling Modelling (MDM) in EXEMI (POLITO, UNIVPM) 

2.1. Multiscale modelling  

2.2. Bridging the gap between Quantum and EM modelling  

2.3. Modelling of low dimensionality electronics   

3. Nanoscale Materials Engineering (NAME) in EXEMI (ESPCI, KCL, THALES)   

3.1. Overview of Crystal growth techniques   

3.2. 2D materials growth  

3.3. Vertically Aligned SW/MW CNT growth:  

3.4. Semiconducting nanostructured materials fabrication  

3.4.1. Photonic crystals  

3.4.2. IIIïV Photonic Crystals Resonators fabrication  

3.4.3. Plasmonic waveguides   

3.4.3.1. Plasmonic waveguides in optical domain  

3.4.3.2. Plasmonic waveguides in microwave domain  

3.5. High Tc superconducting materials process  

3.6. High-Tc Superconducting Quantum Interference Filters (SQIFs)  

3.7. Spin Tansfer Nano-Oscillators  

3.8. Towards heterogenous technological platforms integration  

__________________________________________________________________________ 

 

Task of this WP is related to the organization of a PhD course. This has been predicted to be 

organized in 2018; part of the organization has been already started by ESPCI.   
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Role of Partners:  

ESPCI: WP Leader, coordination of the activity, main writing of the deliverable D11 and D12. 

Starting of the organization of the course (Task 3).   

UNISI: Discussion on Task 1 and 2, contribution in writing D11;  

MVI:  Discussion on Task 1 and 2, contribution in writing D11; 

UNIPVM: Discussion on Task 1 and 2, contribution in writing D11 and D12; 

THALES: Discussion on Task 1 and 2, contribution in writing D11 and D12; 

ICN2: Discussion on Task 1 and 2 

VTT: Discussion on Task 1 and 2 

KCL: Discussion on Task 1 and 2, contribution in writing D12; 

POLITO: Discussion on Task 1 and 2, contribution in writing D12. 

 

2.2  WP1: Metatronics  (MTX , coordinated by MVI) 

Participants: UNISI, MVI, THALES, ICN2, TNO, KCL, ESPCI, POLITO, UNIVPM 

This WP concerns with the generation of space-time varying, controllable nano-structured, new 

materials exhibiting unusual EM macroscopic properties and functionalities. 

MTX brings a new dimension to metamaterial research with emerging challenges to make 

material properties dynamically controllable in both space and time. The original MTX terminology 

was introduced by Prof. N. Engheta at University of Pennsylvania (UPenn) to indicate the 

conceptually new electronics inspired by Metamaterials working at optical frequencies based on the 

ordered motion of photons rather than electrons, as it happens in conventional micro- and nano-

electronics..  In our conception, MTX a broader meaning, bringing a new dimension to metamaterial 

research with the new challenge to make the material properties tunable and dynamically changeable 

in space and time. This aspect would open a multitude of new applications and scientific 

explorations.  

The main result of this WP is the generalization of the MTX concept has consisted in the 

introduction of 3 branches of MTX, called Tunable MTX, Transformative MTX, and Space-Time 

varying and non reciprocal MTX. This creates the possibility of new devices, among which 

ñcomputational metamaterialsò, the latter being materials that can perform mathematical operations 

on input signals (e.g. Fourier transform) directly by interacting with signal encoding EM waves. The 

activity has been coordinated by the Metamorphose institute of metamaterials (MVI), and in 
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particular by Universities inside it, namely Roma Tre, AALTO, University of Trento. Technical 

details of MTX are given. As for the other WPs of the area Concept, the activity has been divided in 

three tasks.  

Task 1 (Concept, Impact, and Identification of Excellences) has been described in the deliverable 

D21. All the partners of the WP have contributed to this first task and MVI have prepared the 

document. In parenthesis, the contribution of  individual partners have been indicated for each of the 

section.  In the MVI case, the specific institution belonging to MVI has been indicated (R3 for 

RomaTre, AA for Aalto, UTN for University of Trento)   

_________________ D2.1. ____________________________________________________ 

1 Origins of Metatronics (MVI -R3) 

2 Extensions of the Metatronics concept (MVI -R3-AA)  

2.1 Tunable metatronics  

2.1.1 Electrically tunable Metatronics  

2.1.2 Mechanically tunable Metatronics  

2.1.3 Thermally tunable Metatronics  

2.1.4 Optically tunable metamaterials  

2.2 Transformative Metatronics.  

2.2.1 Transformation Optics  

2.2.2 Combining the concept of TO and tunable metamaterials  

2.3 Time-varying metalens: propagation control in real-time  

2.3.1 Metalenses based on random access reconfigurable metamaterials  

2.3.2 Metalens based on active Huygenôs material  

2.4 Space-Time Modulated and non-reciprocal Metatronics  

2.4.1 Non-reciprocal Metatronics  

2.4.2 Metatronics emulating moving media  

2.4.3 Computational Metatronics  

3 Impact of Metatronics on European technology (MVI -R3) 

3.1 High data-rate communications (5G) 

3.2 Remotely piloted and self-driving vehicles  

3.3 Sensing in industrial robots  

4 Centers of Excellences on Metatronics  (MVI -R3-AA)  

4.1 Excellences by topics  

4.1.1 Excellences for tunable and reconfigurable Metatronics  



15 

 

 

4.1.2 Excellences for transformative Metatronics  

4.1.3 Excellences for spatio/tempo modulated and non-reciprocal 

Metatronics 

4.1.4 Excellences for computational Metatronics 

4.2 Geographical distribution of excellences  

4.2.1 Excellences in Europe  

4.2.2 Excellences in the world  

5 Conclusions (MVI -R3)  

___________________________________________________________________________ 

Task 2, relevant to the Nanoscale Material Engineering (NAME) and Multiscale Design-Enabling  

Modeling (MDM), have been documented in deliverable D2.2, prepared by MVI. 

_________________ D2.2. ____________________________________________________ 

1 Nanoscale Material Engineering (NAME) for MTX (MVIïR3ïAA) 

1.1 Fabrication techniques for nanostructured materials  

1.1.1 Wet Processing  

1.1.2 Lithography  

1.1.3 Etching  

1.1.4 Deposition  

1.1.5 Metrology  

1.2 Implementation of tunability and reconfigurability in MTX  

1.2.1 Implementation of thermally tunable metatronics  

1.2.2 Implementation of electrically tunable metatronics  

1.2.3 Implementation of optically tunable metatronics  

1.2.4 Implementation of mechanically tunable metatronics  

1.3 European and Non-European facilities for prototyping and/or large-scale fabrication 

1.3.1 Institutes  

1.3.2 Companies  

1.3.3 Geographical distribution  

2 Multiscale Design Enabling Modeling (MDM) for MTX  (MVIïR3ïUT) 

2.1 Multiscale modeling: from microscopic to effective macroscopic parameters  

2.1.1 From atom ballistic model to effective conductivity  

2.1.2 From polarizability model to effective permittivity and permeability
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2.1.2.1 Effective Material Parameters  

2.1.2.2 Homogenization Technique 

2.1.2.3 Retrieval of effective material parameters   

2.1.2.4 Control and tenability of material parameters  

2.2 Metatronics-by-Design concept  

2.2.1 Introduction and MbD definition  

2.2.2 Multiscale Synthesis Problem in MbD  

2.2.3 Example of Multiscale MbD Application to Metatronic Radome Design 

2.2.4 Example of Multiscale MbD Application to Metalens  

3 Conclusions (MVIïR3) 

4     References 

___________________________________________________________________________ 

The third task of this WP is related to the organization of a PhD course.   

The course has been entitled  ñEM Material and Surfaces for Novel wave phenomenaò University 

of RomaTre,  Rome, Italy, on December 18-22, 2017.  The lecturers are given below 

 

The course has been frequented by an audience of 39 students, 82% undergradued/PhD 15% Post 

Doc, 5% from Industry; among those, 41% were from institutions of NTX and 59% from 

Institutions outside NTX. The course has been concluded with an exam. The course has been 

organized jointly with the Metamorphose School of Metamaterial (called Euprometa) in order to 

increase publicity by using the well assessed communication channels of Euprometa. The 
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information on the course and the program are given below. The course has been thought by 10 

prominent professors well renowned internationally, among them 7 IEEE Fellow. Two instructors 

(Alù, and Monticone) come from United States.  Four instructurs (Bilotti, Maci. Toscano and 

Tretyakov) belong to the beneficiary institutions of  NTX. Galdi, Silverinha, Hrabar, and 

Rockstuhl  belong to MVI members that are las members of the consortium.      

This course has been has been anticipated with respect to what  foreseen in the Annex 1, and 

major details will be given in deliverable D2.3, due in the second report period.  The program is 

given below.  

___________________________________________________________________________ 

18 December ï Monday 

09:00-09:55 Participant registration 

09:55-10:00 Welcome and opening 

10:00-11:00 Lecture 1 - The past, present, and future of active metamaterials and metasurfaces ï Part I  

Prof. Silvio Hrabar ï Zagreb University 

11:00-11:30 Break 

11:30-12:30 Lecture 2 - The past, present, and future of active metamaterials and metasurfaces ï Part II  

Prof. Silvio Hrabar ï Zagreb University 

12:30-14:30 Lunch 

14:30-15:30 Lecture 3 - Quantifying the T-matrix of a scattering objectï Part I  

Prof. Carsten Rockstuhl ï Karlsruhe Institute of Technology 

15:30-16:00 Break 

16:00-17:00 Lecture 4 ï exploring advanced material properties with T-Matrix ï Part II  

     Prof. Carsten Rockstuhl ï Karlsruhe Institute of Technology 

17:00-19:00 Self-study 

 

19 December ï Tuesday 

09:30-10:30 Lecture 5 - Nonlocal, non-Hermitian, and multiphysics of coordinate transformation ï Part I  

Prof. Vincenzo Galdi ï University of Sannio 

10:30-11:00 Break 

11:00-12:00 Lecture 6 - Nonlocal, non-Hermitian, and multiphysics of coordinate transformation ï Part II  

Prof. Vincenzo Galdi ï University of Sannio 

12:00-12:30 Assignments 

12:30-14:30 Lunch 

14:30-15:30 Lecture 7 - Scattering engineering at the extreme: Anomalies, singularities, and physical bounds 

 in passive and active metastructure ï Part I  

Prof. Francesco Monticone ï Cornell University 

15:30-16:00 Break 

16:00-17:00 Lecture 8 - Scattering engineering at the extreme: Anomalies, singularities, and physical bounds  

 in passive and active metastructuresï Part II  

Prof. Francesco Monticone ï Cornell University 

17:00-19:00 Self-study 

 

20 December ï Wednesday 

09:30-10:30 Lecture 9 - Non-reciprocal and topological electromagnetics, mechanics and acoustics ï Part I  

Prof. Andrea Alù ï University of Texas at Austin 

10:30-11:00 Break 

11:00-12:00 Lecture 10 - Non-reciprocal and topological electromagnetics, mechanics and acoustics ï Part II  

Prof. Andrea Alù ï University of Texas at Austin 

12:00-13:00 Poster presentation by students 

13:00-14:30 Lunch 

14:30-15:30 Lecture 11 - ñOne-wayò light propagation: topological and PTD-symmetric photonic platforms ïI  

Prof. Mario Silveirinha ï University of Lisbon 
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15:30-16:00 Break 

16:00-17:00 Lecture 12 - ñOne-wayò light propagation: topological and PTD-symmetric photonic platforms ïII  

Prof. Mario Silveirinha ï University of Lisbon 

17:00-19:00 Self-study 

 

21 December ï Thursday 

09:30-10:30 Lecture 13 - Materiatronics: Modular approach to understanding and design of metamaterials 

 and metasurfaces ï Part I  

Prof. Sergei Tretyakov ï Aalto University 

10:30-11:00 Break 

11:00-12:00 Lecture 14 - Materiatronics: Modular approach to understanding and design of metamaterials 

 and metasurfaces ï Part II  

Prof. Sergei Tretyakov ï Aalto University 

13:00-14:30 Lunch 

14:30-15:30 Lecture 15 - Synthesis-cycle of metasurfaces by flat optics and method of moments ï Part I  

Prof. Stefano Maci ï University of Siena 

15:30-16:00 Break 

16:00-17:00 Lecture 16 - Synthesis-cycle of metasurfaces by flat optics and method of moments ï Part II  

Prof. Stefano Maci ï University of Siena 

 

22 December ï Friday  

09:30-10:30 Lecture 17 - Linear and non-linear metasurfaces: From cloaking to enabling smartness in EM  

  components and devices ï Part I  

Prof. Filiberto Bilotti ï ñRoma Treò University 

10:30-11:00 Break 

 

11:00-12:00 Lecture 18 - Linear and non-linear metasurfaces: From cloaking to enabling smartness in EM  

  components and devices ï Part I  

Prof. Filiberto Bilotti ï ñRoma Treò University 

12:00-13:00 Exams 

13:00-14:30 Lunch 

 

14:30-15:30 Lecture 19 ï Research activities on metamaterials and metasurfaces developed at ñRoma Treò  

  University ï Part I  

Prof. Alessandro Toscano ï ñRoma Treò University 

15:30-16:00 Break 

16:00-17:00 Lecture 20ï Research activities on metamaterials and metasurfaces developed at ñRoma Treò  

  University ï Part II  

Prof. Alessandro Toscano ï ñRoma Treò University 

_____________________________________________________________________________ 

Role of Partners:  

MVI:  Coordination of the activity, Discussion on Task 1 and 2, Organization of the school in Task 3, 

writing of  D21 and D22;  provided teachers in the school (three speakers).  

UNISI: Discussion on Task 1 and 2, contribution to the school (one speaker)   

UNIPVM: Discussion on Task 1 and 2,  

THALES: Discussion on Task 1 and 2 

ICN2: Discussion on Task 1 and 2 

KCL: Discussion on Task 1 and 2 

POLITO: Discussion on Task 1 and 2 
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2.3 WP3: Surfacetronics (SFX, coordinated by POLITO) 

Participants: UNISI, MVI, TNO, FIT POLITO, UNIVPM, IDS 

This WP concerns with the conception, analysis and realization of reconfigurable, sensorial, 

adaptive and cognitive interface for sensing, communications and radar. 

  Various technologies are emerging to provide with modulation of metasurface responses using 

mechanical, electrical, or optical control. Reduced dimensions allow for realizing unconventional 

devices that do not have any volumetric counterparts. We aim at developing a next generation of 

nanostructured metasurfaces as artificial and bio-inspired ñskinsò, able to adapt themselves to the 

environment, being cognitive and reconfigurable as well.  

The main result of SFX is he systematization of the definition of electromagnetic metasurfaces in 

a broad range of frequency (GEMES), and collect the  present and future issues in sensing and/or 

transmit/receive antenna functions for future communication beyond 5G.  Similar technology can 

accomplish radar or cloaking functions as well. Although the general purpose of these approaches is 

to obtain a tunable versions of static metasurfaces, recent studies have uncovered that the impact of 

dynamic metasurfaces far exceeds tunability alone and comprises new physical effects such as 

Lorentz non-reciprocity and edge mode propagation.  The activity has been coordinated by POLITO 

and developed in coordination with other partners of the consortium. UNISI has also participated to 

discussion and writing (not foreseen in Annex 1 to Grant Agreement). Task 1 of the activity has been 

described in the deliverable D31, whose content and main contributors in writing has been 

summarized below    

_________________ D3.1 ____________________________________________________ 

1 Introduction (POLITO) 

2 Framework (POLITO)  

2.1 Surfacetronics: placement in the overall picture  

2.2 The ñnanostructured interfaceò paradigm: electromagnetic waves and beyond 

2.3 Spatio-temporal Heterodyne  

3 Passive Metasurfaces (UNISI, MVI)  

3.1 Electromagnetic boundary conditions  

3.2 Functionalities  

3.3 Current and Future Challenges at Microwaves  
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3.3.1 Phase-gradient and Huygens MTSs for space-wave control;  

3.3.2 Phase gradient MTSs for surface-waves  

3.3.3 Sinusoidally-modulated MTSs for radiation control  

3.4 Current and Future Challenges in Photonics  

3.4.1 Space Gradient MTS  

3.4.2 Surface Plasmon Polariton (SPP) control with gradient MTS  

3.4.3 Improved Plasmonic Material for Metasurfaces  

4 Reconfigurable Metasurfaces (UNISI, MVI)  

4.1 Current and Future Challenges at Microwaves  

4.2 Current and Future Challenges in Photonics  

4.3 Non-reciprocal MTS based on time modulation  

4.4 Topological EM modes (states): protected propagation (edge modes)  

5 Excellence (POLITO) 

6 References  

__________________________________________________________________________ 

Task 2,  relevant to the Nanoscale Material Engineering (NAME) and Multiscale Design-Enabling  

Modeling (MDM), have been documented in deliverable D2.2, prepared by POLITO  and MVI. 

__________________________________________________________________________ 

1 Framework (POLITO) 

1.1 MDM and NAME for Surfacetronix: placement in the overall picture  

1.2 Multiscale Design Enabling Modeling (MDM) for SFX   

1.3 Nanoscale Material Engineering (NAME) for SFX   

2 MDM for Surfacetronics (POLITO, UNIVPM, MVI) 

2.1 MDM combined electromagnetic-quantum transport problem: Vision 

2.2 MDM: the Multi-Scale approach to Maxwellian fields at continuum level 

2.3 System by Design approach to MDM for Surfacetronics 

 

Task 3 of this WP is related to the organization of a PhD course.  The course has been organized 

and held at the University of Siena:  

 ñMetasurface and Metratronicsò University of Siena, Siena, Italy, 25-29 September 2017 
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Teachers 

Filiberto BILOTTI  (NTX) Roma Tre University, Italy  Prof.,  IEEE Fellow 

Nader ENGHETA University of Pennsylvania, 

USA 

Prof. , IEEE Fellow 

Yang HAO (NTX) Queen Mary College, 

London, UK 

Prof. , IEEE Fellow 

Silvio HRABAR  University of Zagreb, Croatia Prof. 

Stefano MACI (NTX) University of Siena, Italy Prof. , IEEE Fellow 

Eva Iglesias RAJO University Carlos III, 

Madrid, Spain 

Prof. 

Zvonimir SIPUS  University of Zagreb, Croatia Prof. 

Sergei TRETYAKOV (NTX) Aalto University, Espoo, 

Finland 

Prof. , IEEE Fellow 

Yiannis VARDAXOGLOU (NTX) Loughborough University, 

UK 

Prof. , IEEE Fellow 

Giuseppe VECCHI (NTX) Polytechnic University of 

Turin, Italy 

Prof. , IEEE Fellow 

 

The  major part of the course (4 days over 5) is centered on issues relevant on WP3 

(Surfacetronics) and the last day on issue more relevant WP2 (Metatronics). It has been considered 

important to anticipate some of the contents of the WP2 in this course. The teachers belong mainly to 

the NTX consortium, with three coming from outside the consortium. This course has been 

organized with the support  of the European School of Antennas (ESoA), a school founded in the 

framework of  a Network of Excellence of FP6, and developed in a Marie Curie Action of FP7  

https://www.facebook.com/europeanschoolofantennas/,   

http://www.euraap.org/Activities/esoa   

This allowed to increase publicity by using the well assessed communication channels ESoA. The 

school was also sponsored by Euprometa School, founded in a NoE of FP6, now conducted by the 

Metamorphose Virtual Institute. 

The school has been held by 10 renowned professors (among which 7 IEEE Fellow), with 6 

speakers belong to the NTX consortia and 4 from outside. The school has had an audience of 26 

students, among which 18 PhD students 5 PostDocs, and 2 engineers working in industries. The 

school has taken 5 days, with a final exam on Friday.  Details of the school are given in deliverable 

D3.3, delivered at T0+12.  

https://www.facebook.com/europeanschoolofantennas/
https://www.facebook.com/europeanschoolofantennas/
http://www.euraap.org/Activities/esoa
http://www.euraap.org/Activities/esoa
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 The course has been held in Siena, at the UNISI premises, and coordinated by POLITO and 

UNISI. The course has been given in one week, starting Monday and ending Friday. The course has 

been opened to any PhD students of Europe with a very low registration fee, and for free to any 

people from the institutions involved in NTX. The PhD programs of all the institutions involved in 

the project have accredited the course for their PhD students.  Program and teachers are given below.  

Program 

 

Role of Partners:  

UNISI
1
: Discussion on Task 1 and 2, contribution in writing D31; organization of the course in 

Siena. UNISI has provided one teacher in the course (Maci), in coordination with the ESoA activity. 

                                                 

1
 Contribution of UNISI was not foreseen in this WP in the annex of the Grant Agreement  

09:00 - 10:00 Introduction S. Maci

10:00 - 10:45 Basic MTS Concepts S. Maci

Break

11:00 - 12:00 Phase Gradient Metasurfaces S. Tretiakov

12:00 -12:45 Phase Gradient Metasurfaces S. Tretiakov

Lunch

14:00 - 15:00 Bianisotropic Metamaterials S. Tretiakov

15:00 - 15:45 Bianisotropic Metasurfaces S. Tretiakov

Break

16:00 - 17:00 Flat Optics for Surface Waves S. Maci

17:00 - 18:00 Flat Optics for Surface Waves S. Maci

09:00 - 10:00 Hard and Soft Surfaces Basic ConceptsZ. Sipus

10:00 - 10:45 Hard and Soft Applications Z. Sipus

Break

11:00 - 12:00 Numerical and Approximate Modelling Z. Sipus

12:00 -12:45 EBG Concepts E. Rajo

Lunch

14:00 - 15:00 Gap Waveguide Concepts E. Rajo

15:00 - 15:45 Packaging E. Rajo

Break

16:00 - 17:00 Self Study and Group Assignments 

17:00 - 18:00 Self Study and Group Assignments 

09:00 - 10:00 MTS Antennas S. Maci

10:00 - 10:45 MTS Antennas S. Maci

Break

11:00 - 12:00 Active MTS: Basic Concepts S. Hrabar

12:00 -12:45 Active MTS Applications S. Hrabar

Lunch

14:00 - 15:00 DB and general boundary MTS S. Hrabar

15:00 - 15:45 Cloaking MTS F. Bilotti

Break

16:00 - 17:00 Non Linear MTS F. Bilotti

17:00 - 18:00 Non Linear MTS F. Bilotti

Tuesday September 26

Monday September 25

Wednesday September 27

09:00 - 10:00 SW Control by Modulations Y. Hao

10:00 - 10:45 Transformation Optics Y. Hao

Break

11:00 - 12:00 Full Wave MTS Modelling G. Vecchi

12:00 -12:45 Full Wave MTS Modelling G. Vecchi

Lunch

14:00 - 15:00 3D prining MTS Y. Verdaxoglou

15:00 - 15:45 3D prining MTS Y. Verdaxoglou

Break

16:00 - 17:00 Self Study and Group Assignments 

17:00 - 18:00 Self Study and Group Assignments 

09:00 - 10:00 Metatronics N. Engheta

10:00 - 10:45 Metatronics N. Engheta

Break

11:00 - 12:00 Phase Change Materials N. Engheta

12:00 -12:45 Graphene MTS N. Engheta

Lunch

14:00 - 15:00 Exam

15:00 - 16:00 Exam

16:00 - 17:00 Exam

Thursday September 28

Friday September 29
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MVI:  Discussion on Task 1 and 2, contribution in writing D31, D32; organization of the course in 

Siena, provided four teachers in the course (Bilotti, Hao, Tretiakov, Vardaxoglou), coordination with 

the Euprometa activity. 

TNO: Discussion on Task 1 and 2, 

FIT: Discussion on Task 1 and 2 

POLITO: Coordination of the activity. Discussion on Task 1 and 2, main writing of D31 and D32, 

Organization of the school in Siena and provided one teacher in the course (Vecchi). 

UNIPVM: Discussion on Task 1 and 2, contribution in writing D32; 

IDS: Discussion on Task 1 and 2 

2.4 WP4: Position Paper (coordinated by ICN2) 

Participants: UNISI, MVI, THALES, ICN2, TNO, VTT, FIT, KCL, ESPCI, POLITO, UNIVPM, IDS 

In WP5, the following objectives have been identified:  

¶ Structure, content and expected impact of the position paper,  

¶ Impact on the Industrial Leadership and Societal Challenges areas of H2020;   

¶ Design a methodology toward gathering and collecting the inputs for from WP1, 2, 3  

 

 The tasks of this WP have been defined as  

Task 1: Consultation on scope, structure, concept and target of the position paper.  

Task 2: Dialogue with EC to spread NTX and identification of possible themes for H2020 and FP9.  

Task 3: Modus operandi and implementation. 

 

Task 1 has been fulfilled. ICN2 have provided examples of similar Position papers and a preliminary 

analysis of their suitability for the case of NTX. The SWOT methodology 

(Strengths\Weakness\Opportunities\Threats) has been identified in such a sense to interface each 

CONCEPT activity of NTX. Key issue of this methodologies are  

¶ Technical capabilities and figures of merits (target parameters) 

¶ Scientific challenges  

¶ The availability of design tools and methodologies 

¶ Manufacturability and reliability considerations 

¶ Application and exploitation perspective: user demand and market analysis 

¶ Global competition landscape 

¶ Infrastructural considerations: consortia and capabilities in Europe and worldwide 
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The presentation has been done in the second meeting of the project in March, and also presented to 

the Advisory Board. It has been envisaged that the Position Paper expands on the definition of NTX 

showing specific examples of benefits from the research carried out in the field, examples suitable 

for the laypersons and for decision makers.  It will include an international perspective and a 

summary of actual and potential application fields, among others.  

 

Task 2 has been started mainly by ICN2, VTT. In particular, the targeted impact will be on ICT 

applications for future computing, sensing, and communication systems, taking advantage of new 

semiconductor material properties and light-matter interaction phenomena at nanoscale, and merging 

nanophotonics, nanoelectronics, and radio-frequency concepts. The procedure and timing  of the 

WP4 and WP5 is presented in Fig 6. The Position Paper will be ready for March 2018.    

All the partners have participated to Tasks 1 and 3. ICN2, VTT, UNISI have been more devoted 

to Task 2. ICN2 has coordinated all the tasks.  

 

Fig.6 Procedure and timing for Position paper (WP4) and Strategic Research Agenda (SRA) and 

Roadmap (RM) (WP5). 

Role of Partners:  

UNISI: Discussion on Task 1 and 2; 

MVI:  Discussion on Task 1  

THALES: Discussion on Task 1 and 2,; 

ICN2: Coordination, Discussion on Task 1 and 2, definition on SWOT, start activity in Task 3   

TNO: Discussion on Task 1 and 2 

VTT: Discussion on Task 1 and 2, definition on SWOT 

FIT: Discussion on Task 1  

Position paper: 
Framework 
definition

Potential economic 
and societal impact

SoA

SRA:
Goals definition
Research and 
applications

Impact

RM:
Plan for 

implementation

SWOT 
(Strength\ Weakness\ Op

portunities\ Threats)

M15 (March 2018) M24 (December 2018)
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KCL: Discussion on Task 1 and 2 

ESPCI: Discussion on Task 1 

POLITO: Discussion on Task 1  

UNIPVM: Discussion on Task 1  

IDS: Discussion on Task 1  

 

2.5  WP5: Strategic Research Agenda and Road Map  (coordinated by VTT) 

Participants: UNISI, MVI, THALES, ICN2, TNO, VTT, FIT, KCL, ESPCI, POLITO, UNIVPM, 

IDS. 

The target of this WP is to produce a document composed by two parts ñStrategic Research Agendaò 

(SRA) and ñRoad Mapò to enhance NTX related activities in Europe and to consolidate the European 

Research Area in this field. The method will include the strategic research and the key actors inside 

and outside the community, the mapping of the infrastructures, identification the research areas 

which need more exploration and resources, and the timeline for the actions.  

The work on this WP will start in 2018. 

2.6 WP6: Joint Common Database (coordinated by FIT) 

Participants: MVI, TNO, VTT, FIT, IDS 

This WP represents the private area of the virtual access. The main objective of the WP is the 

preparation of a ñJoint common databaseò allowing for the exchange of data, results, models, tools, 

and information concerning the research activities carried out by the Project partners, which is 

currently limited. Moreover, this common database will enable the direct sharing of best practices 

and adopted standards among the partners, in order to allow a more effective cooperation and 

exchange of advancements. The remote access to the database will be provided with a 

straightforward web-based procedure, which has therefore supported the sharing of the 

Nanoarchitectronics information among the partners, namely an area accessible to the partners of the 

consortium. the activity was divided in two Tasks  

Task 1 Data set reference and name  

This task is aimed at providing the overall design of the information collection engine, which will be 

conceived to receive, collect, and organize heterogeneous information on NTX coming both from 

partners inside the consortium, and from major international players working on the topic.  
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Task 2 Survey of facilities  

The task is devoted to a survey of the capabilities and current use of the research facilities pertinent 

to Nanoarchitectronics. The leading EU facilities within and external to the consortium will be 

assessed and mapped. As far as significant information is available, a comparison with facilities in 

the US will be introduced in the survey.  

During the first months of the project, we realized that it was possible to reach a convergence 

between the WP6 and WP7, using an homogeneous approach to provide both the Joint Common 

Database (WP6) and the sharing of info needed in the Virtual Networking (see next section WP7). 

Role of Partners 

MVI:  Discussion on Task 1, link with the FORESEEN web site  

TNO: Discussion on Task 1 and 2, link with WP9 (International Activities) 

FIT: Coordination of the activity, Discussion on Task 1 and 2 setting with IDS the private web-

accessible data space, sent the login information was sent out to all of the project partners. As a first 

step of task 3 (collecting, archiving, and preserving data) the minutes of the meetings and the 

presentations were stored on the private data space. 

IDS: Discussion on Task 1, link and interoperability with Virtual Networking in WP7. 

Implementation of the link. Setting with FIT  the private web-accessible data space.     

2.7 WP7: Virtual Research Community (coordinated by IDS) 

Participants: MVI, KCL, FIT, IDS 

During the first year of the NTX project, the activities on WP7 have been focused on: 

1) Analysis of the expected services of the Virtual Networking and selection of a tool able to 

provide them  

2) Definition of the Data Management for the project 

3) Deployment and starting the use the Virtual Networking. 

In detail, the Virtual Networking features were fixed according to: 

¶ Security: protected by Username/Password, in order to keep under control the access and 

hosted on a controlled server 

¶ Services: providing the file sharing and meeting management, at least 

¶ Easy access: directly linked with the project website 
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and the tool VCM3.0 was selected for implementing the Virtual Networking. From the point of 

view of the Data Management, the details of the data collection, the data types and formats, the data 

origin and re-use mechanisms together with the data size were analyzed and described in the 

deliverable 7.2, as listed below. 

The Virtual Networking framework was created deploying the VCM3.0 on the same server 

hosting the project website and linked to the website homepage (Fig. 7).  

 

Fig. 7 NTX Website and the Virtual Networking link 

 

The Virtual Networking was then open to the NTX participants; additional users can be easy 

added by the webmaster following a simple request sent by email by whoever asks for the access 

(Fig. 8). 

It is important to mention that the File Sharing service of the VCM 3.0 (see above) supports a 

policy of access rights defined per user; this feature allows a selective access to the data contained in 

the File Sharing giving, for instance, the access to the NTX private data only to the NTX 

participants.  

During the first months of the project, we realized that it was possible to reach a convergence 

between the WP6 and WP7, using a homogeneous approach to provide both the Joint Common 

Database (WP6) and the sharing of info needed in the Virtual Networking (WP7). This choice 

allowed a more efficient management of the exchanged data and a better coordination between the 

WP6 and WP7. In particular, the File Sharing service provided by the tool VCM3.0 was customized 

in order to support both the outcomes of the WP6 tasks, such as relevant information circulating in 
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the scientific environment, survey of facilities, collection of NTX design guidelines, etc. and the 

outcomes of the WP7 mainly focused on aggregating a database of the research results, to be used as 

the source for the dissemination and communication activities. 

 

 
 

Fig. 8 NTX Virtual Networking ï File Sharing service 

 

From the contractual point of view, a contract amendment was asked and achieved at To+3 

months, in order to support the above mentioned synergy between WP6 and WP7.  

About the Virtual Networking, it is also necessary to mention the big boost expected by linking 

the NTX website and Virtual Networking to the well-known Social Networks, such as LinkedIn, 

mainly expected by WP8 activities. 

At T0+6:  a Data Management Plan deliverable was submitted, reporting how the research data  

collected or generated will be handled during and after the end of the research project.  

The Virtual Networking (VN) activity has been developed to implement the dissemination by 

Internet, towards the public and the scientific communities. From the future exploitation point of 

view, specific measures and tasks are planned in the Nanoarchitectronics work plan. 

The VN portal provides both internal and external services, the latter by protected access. The 

internal services has been used for the information exchange among the partners, to keep them 

informed about the project status, planning and all other issues important to them. The web site  

provide an efficient mean for communication inside the project consortium for all organizational 

issues (calls of meetings, agendas, minutes, etc.); allow the partners to exchange, store and retrieve 
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technical data and information (numerical/experimental data sets, technical documents, etc.), 

including intellectual property rights; provide visibility to the consortium and disseminate the 

scientific/technical achievements to the outside world. The dissemination towards the public and the 

scientific community is planned in the frame of the Virtual Research community. All public 

documentation draft and final versions, including public presentations made at consortium meetings, 

will be published. Further details are given in the work plan description. 

Role of Partners 

MVI:  link with the FORESEEN web site  

FIT
2
: Link with WP6. 

KCL: Link with WP8 (Dissemination and Communication) 

IDS: Coordination of the activity, Discussion  on Task 1, link and interoperability with Virtual 

Networking in WP7.  Implementation of the Virtual Center Manager 

2.8 WP8: Dissemination and communication (coordinated by KCL) 

Participants: MVI, THALES, KCL, POLITO, IDS, UNISI, TNO  

Dissemination and communication of the work is conceived to create awareness among academic 

and industrial players and to produce a viable technology transfer and exploitation plan. All possible 

means for exploiting the resulting knowledge will be considered by the consortium during all the 

project period as well as after the conclusion of the project. Both the dissemination and 

communication will be carried out through workshops, technical and vulgarization articles, and 

technical reports. The interface with/towards citizens and new partners will be performed by 

spreading public information about Nanoarchitectronics, in a simple and clear form, underlining the 

difference with respect to existing initiatives and in synergy with the open-access part of the virtual 

networking activity. 

 

Task1. Link with the networking activity VN.2  (Virtual Research Community). This link 

ensures a coordination with the public part of the web site and the updating of the information 

devoted to the external audience. Link has been provided by IDS and UNISI. 

 

Task 2. Organization of NTX-related workshops and convened sessions at conferences 

 One workshop has been held in Paris, April 21, inviting participants having interest in NTX. This 

                                                 

2
 Participation of  FIT was not written in the Annex 1 of the Grant Agremment. It has been important to include FIT in 

this WP because of the link for WP6 
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workshop gave to new possible partners the opportunity to present their results to the NTX 

partnership. The activity offered an international framework to discuss the issues related to the 

subjects of Nanoarchitectronics with international researchers outside the project, assuring a 

continuous international evaluation of the obtained results. The list of the speakers is given below 

Fri day 21 April 2017, Venue, ESPCI,  Paris, NTX workshop presentations 

o Maja BULIJAN (Institut RuĽer Boġkoviĺ, Zagreb, CR)  

ñSelf-assembled quantum dots and wires in glass thin films: fabrication and applicationò 

o Mile IVANDA (Institut RuĽer Boġkoviĺ, Zagreb, CR)  

ñNanostructured silicon hybrid devices for IR light sensing and SERS detectionò 

o Hervè LEGAY (Thales Alenia Space, Toulouse, FR) 

ñRole of the Space Antennasò 

o Stefano BELLUCCI (INFN, Frascati, IT) 

ñNanoengineering at INFN next nanotechnology groupò 

o Claude AMRA (Institute Fresnel, Marseille, FR) 

ñResearch activity at Fresnel Instituteò 

o MehmeKAYNAK t (IHP microelectronics, Frankfurt, D) 

ñLatest Developments on SiGe BiCMOS Technologies with ñMore-than-Mooreò  Modules for mm-wave 

and THz Applications-Perspective of IHP Microelectronicsò 

o Lluis JOFRE (Polytechnic University of Catalonia, Barcelona, ES) 

ñTHz activity at UPCò 

o Patrice GENEVET (CNRS-CRHEA, Valbonne, FR) 

ñERC activity on metasurfacesò 

o Eric RIUS (Lab-STICC, Lorient, FR) 

ñLab-STICC Activitiesò 

 

The slides of the preentations areavailable on the web site. Publicity to NTX has been provided also 

to the European Optical Society Biennial Meeting (EOSAM) 2018, Delft, The Netherlands, 8 

October 2018 - 12 October 2018, and to 3rd ERP 3D Nanomanufacturing Dissemination Workshop, 

Delft, The Netherlands, November 2017. This latter action has been coordinated by TNO.  

Two additional workshop have been organized to be held in 2018, one inside EuCAP 2018, 

London, 9-13 April 2018, and one within the METAMATERIALS 2018, Espoo, Finland, 27-30 

August 2018. 

The Workshop in EuCAP 2018 has been organized by UNISI and will be entitled ñThe role of 

EM in Nanoengineeringò; the confirmed speakers partially belong to the NTX group and are listed 
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below, with preliminary title of the presentation.  

 

Table I. Title and authors of the presentations in  Workshop on ñRole of EM in Nanoengineeringò, EuCAP 2018, 

London, 9-13 April 2018   

 

Task 3 Communication activities 

The communication activity toward general public has been conducted. Press release has been 

published under activity of KCL and UNISI; The web sites of the various Partners have published 

info, news and press-release on the various web sites in the various languages. The text was agree by 

various partners in English, and next translated and published in the various languages. Fig. 9 shows 

the snap shot from web of the press-release published by KCL.  Fig. 10 shows other press-release 

from Italian sites (in Italian). Commnications on Facebook and Twitter has been activated. Fig. 11 

shows a spot from the twitter web site.   

Another important part of the dissemination are the publications. The Nanoarchitectronics 

consortium has promote the results obtained in the project via refereed journals and international 

conferences. In particular, publications related to the topic projects has been presented at the 

Metamaterial 2017, SPIE Europe,  the IEEE MTT-S International Microwave Symposium, the 

European Microwave Week, the European Conference on Antennas and Propagation, the IEEE 

1 S. Maci The Role of EM in Nanoengineering and 

Nanoarchitectronics 

2
F. Verni', M.Righero, G. 

Vecchi
Multi-scale computational 

electromagnetics for nano-engineering

3
G. Oliveri, P. Rocca, M. 

Salucci, and A. Massa

System-by-Design as an Enabling Tool for 

High-Complexity Electromagnetic Synthesis 

in Nanoengineering

4 S Tretyakov Metasurface technology as a route towards 

artificial intelligent skins

5 V. Monti, F. Bilotti 
Optical metasurfaces based on spheroidal 

plasmonic nanoparticles: theory and 

applications

6 D. Mencarelli, L. Pierantoni, Brdging the Gap Between Quantum and 

EM technology

7 Y. Vardaxoglou
Symeta project and link with 

Nanoengineering 

8
Charlotte Tripon Canceliet 

and Jean Chazelas

Electromagnetic 1D and 2D materials 

characterization techniques for microwave 

antennas design

9
S. Revuelta, M. de Cea, J. 

Romeu, L. Jofre

Femtosecond nano-scale EM interaction 

with matter"

10 G. Gerini 
Nano-Patterned Metasurfaces for Spectro-

polarimetric filters
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Antennas and Propagation Society International Symposium.  

 

 
 

Fig. 9 Press release in the web site of Kingôs College  

 

 

Communication towards academic and industry researchers has been performed in primis toward 

the non-Beneficiary Parties of the project; the latter are mainly belonging to the FORESEEN 

consortium. This ois done by UNISI, since the coordinator of NTX is also Coordinator of the 

FORESEEN consortium. The communication toward the industrial word has been provided by 

THALES  






















