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Executive Summary 
 

This deliverable reports on two workshops that DEEPEN led during the final year of the 
project. The first of these was a CECAM Workshop on “Multiscale Simulation: from Materials 
through to Industrial Usage”, organised in conjunction with the 5+1 cluster of Multiscale 
Simulation projects and including both wide discussion on interoperability and future 
directions, as well as a PlugFest to showcase the multiscale simulation environments being 
developed across the different cluster projects. The second workshop, Euro-TMCS-II: 
Theory, Modelling and Computational methods for Semiconductors was targeted to 
researchers working on computational modelling of semiconductor materials for electronic 
and photonic devices, the direct application area of the DEEPEN project. This deliverable 
gives an overview of both meetings, and of the press releases associated with each of the 
two meetings. 
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1 Introduction 
In the DEEPEN DoW, it was planned that DEPEEN would organise a Multiscale Simulation 
Workshop and Training School at the end of year 2 on Multiscale Simulation for Electronic 
and Photonic Devices. In addition, it was planned that SNPS would organise stand-alone 
training focusing on the new capabilities of the Sentaurus Device towards the end of Year 3. 
These Sentaurus Training Sessions are now scheduled to take place after the end of the 
project from January 2017 to March 2017. 
 
The DEEPEN partners noted in the original DoW that events similar to the DEEPEN 
Multiscale Training School were also being planned by other projects in the Multiscale 
Cluster.  This included e.g. that e.g. SimPhoNy are planning a training school at a similar 
time (around M24) for multiscale simulation in computational fluid dynamics, while MMP are 
planning a Plugfest at a similar stage. We believed that the overall impact of the cluster 
would be enhanced if these events were combined together, and that the impact would also 
be enhanced if the events were sponsored and advertised as part of a wider series of 
activities, such as through CECAM (www.cecam.org). Following discussions at the 3rd 
EuMMC workshop on "Interoperability in Multiscale Modeling of Nano-enabled Materials" in 
Jyväskylä (May 2015), it was agreed to combine all of these activities into a proposal for a 
CECAM Workshop on “Multiscale Simulation: from Materials through to Industrial Usage”. 
This submission was led by DEEPEN and SimPhony, involved all 5+1 cluster projects, and 
took place in Dublin in September 2016 (M33).   
 
Once the Training School was broadened to take place jointly with the other cluster projects, 
the benefits of linking together the Training School and Workshop were then reduced.  In 
order to attract a strong, DEEPEN-specific audience to the DEEPEN International 
Workshop, we argued that there were strong benefits to combining the DEEPEN Workshop 
with another well-established relevant meeting, with a strong focus on computational 
modelling of semiconductor materials for electronic and photonic devices. A key meeting in 
this area, with a strong European focus, is the Theory, Modelling and Computational 
Methods for Semiconductors (TMCS) meeting, which is typically organised every second 
year either as a UK meeting sponsored by the Institute of Physics or as a wider European 
meeting. The most recent meeting in this series, Euro-TMCS I was held in Granada, Spain 
in January 2015 http://www.tmcsuk.org/conferences/Euro-TMCSI/. DEEPEN proposed and it 
was agreed to host Euro-TMCS II in Cork in December 2016, M36 of DEEPEN. This 
meeting traditionally attracts strong interest from researchers who are working across a 
spectrum of different modelling activities and so provides an ideal opportunity to highlight the 
DEEPEN open source multiscale environment. 

http://www.cecam.org/
http://www.tmcsuk.org/conferences/Euro-TMCSI/
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Section 2 of this deliverable provides an overview of the CECAM workshop, while details of 
the Euro-TMCS meeting are summarised in Section 3. Finally the report includes four 
appendices, with the CECAM workshop programme included in Appendix A and associated 
press release in Appendix B. The Euro-TMCS programme is included as Appendix C and 
associated press release as Appendix D.  
  

2 CECAM Workshop on Multiscale Simulation 
 

2.1 Participant and Programme Overview 

Organisation of the CECAM Workshop was led by DEEPEN, with support from all cluster 
projects, in particular Joan Adler from SimPhony, and also from Gerhard Goldbeck (Project 
Technical Adviser).  The programme for the CECAM Workshop is included as Appendix A in 
this deliverable.  
 
The Workshop succeeded to attract a strong and well balanced set of speakers, including 
representatives from  

 the 5+1 Cluster of projects,  

 other relevant EU projects (Claudia Draxl, NOMAD; Ian Thompson, EXTMOS; Pietro 
Asinari, Martin Uhrin, EMMC-CSA) 

 industry (Peter Deglmann, BASF; Boris Kozinsky, Bosch) 

 leading US projects and speakers (Ellad Tadmor, OpenKIM; James Warren, 
Materials Genome; Aidan Thompson, LAMMPS). 

This breadth and balance of leading speakers ensured a high level of interaction throughout 
the Workshop. 
 
The 3 days of the Workshop were arranged 
so that: 
• Day 1 set the scene regarding the current 
status and vision for multiscale 
simulation, including the perspective of the 
multiscale materials modelling and the 
Integrated Computational Material 
Engineering communities, with keynote talks 
from recognised research leaders, and a 
panel discussion on interoperability. 
Discussion kicked off with comments on the 
classification of models, why this is needed 
and how this could be achieved. Overall the 
panel and the audience appreciated very 
much the multiscale approach, however, it 
was also highlighted that providing and 
agreeing the classifications is an extremely 
difficult task. This discussion was followed by 
further discussion on keywords and 
metadata. This discussion focused on the 
requirements of industry partners and how they will use such a framework for their 
simulation and design purposes. 
• Day 2 shared current practice, with a morning of presentations and discussions from a 
cluster of EU-funded multiscale simulation projects regarding current developments and 
challenges for interoperability and the afternoon poster and plugfest. 
• Day 3 addressed next steps and challenges, with a series of overview presentations on 
Roadmaps, future plans and directions for integration being used to set the scene for chaired 
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open discussions to identify and agree critical next steps for the widespread uptake of 
Multiscale Simulation going from Materials Modelling through to Industrial Usage. The 
discussion was mainly centred around the MODA and how a MODA is defined and used. It 
was argued that it is not a flowchart but it gives indication of the parts involved in the 
modelling process of a given project. A focus of the discussion centred around 
interoperability and integration, model development and validation. Given the participation 
from organizations in Europe and USA, there was a healthy discussion on how European 
and US initiatives can work together. A strong commitment from both sides of the Atlantic 
was expressed with the idea to start with a relatively small and focused collaborations, which 
will help define how to best work together.  
 
Four presentations were given by DEEPEN partners at the meeting, with Fabio Sacconi 
(TiberLab) giving an overview of the DEEPEN Multiscale environment, and also 
demonstrating the environment in the PlugFest, while Tyndall PhD student Daniel Tanner 
and post-doctoral researcher Dr Pedram Razavi respectively presented posters on 
Multiscale models for III-N materials and devices, and on running simulations under 
UNICORE. 

2.2 Meeting Outcomes 

There is much European activity on Multiscale Simulation, and this workshop was an 
important step in spreading information. However one aspect that succeeded even beyond 
expectations was the interaction with our US invited speakers. Several of these are leaders 
of projects with experience in standards development (e.g. OpenKIM and LAMMPS) which 
they generously shared with us. 
 
Specific topics addressed in the Workshop included: 
1. Supporting best practices: we shared what works among those involved in this type of 
activity. 
2. Reducing redundancy: what tools and frameworks are available and how reuse can be 
done most effectively. 
3. Developing standards: discussion of where standardization is needed will greatly increase 
efficiency of the platform tools being developed, and their interoperability. 
4. Integration databases: avoid redoing calculations, increase standardization and data 
compatibility, providing opportunities for data mining.  
5. Roadmap key needs: seeking community agreement about what tools are most critical to 
develop, routes to interoperability and to platform sharing, and how to move forward most 
efficiently - may require a cooperative effort across different communities and continents to 
be realized. 
6. Building expertise: we held a plugfest and poster session devoted to hands-on overview, 
training and comparison of different platforms and linkage approaches. 
 
In summary, the main outcomes of the meeting were: 

 Progress in addressing challenges in multiscale simulation 

 Coupling and linking between “bottom-up” and “top-down” communities 

 Building critical mass/consensus towards development of best practice and 
standardisation 

 Supporting European leadership in this important area of multiscale simulations from 
first principles through to industrial applications. 

 

2.3 CECAM Press Release 

A press release was prepared to coincide with the CECAM Workshop. The text of the press 
release is included here as Appendix B. The press release was issued at a time when the 
Tyndall Marketing and Communications Office was in transition. The press release was not 
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taken up by any media outlets, but remains available on the DEEPEN website 
http://www.nmp-deepen.eu/press/cecam-ireland--dublin-conference-aims-to-unlock-
potential-of-millions-of-pieces-of-materials-data/. 
 

 

3 Euro-TMCS II Workshop 
 

3.1 Workshop Overview and Outcomes 

The Euro-TMCS II Workshop ran over three 
days (7 – 9 December), with the objective of 
bringing together leading experts in the field 
of theory of group IV, III-V and wider 
semiconductors together with postdocs and 
PhD students who can benefit from an 
introduction to a very vast field at this 
influential point in their careers. The meeting 
was sponsored by DEEPEN, with co-
sponsorship from the EU MultiscaleSolar 
COST Action and also from the Institute of 
Physics and from Failte Ireland. The 
meeting had 53 registered delegates, 
including 29 from UK and Ireland, 20 from 
the rest of Europe, 3 from Asia and 1 from North Africa. 
 
The workshop announcements advertised that topics covered by the meeting included: 

 

The meeting therefore covered all scales and issues relevant to the analysis of electronic 
and photonic materials and devices. 
 
The meeting began with an introductory day training event targeted specifically at PhD 
students and early stage researchers, with high level lectures on the most used 
methodologies in the field, including a presentation by Dr. Fabio Sacconi (TiberLab) from 
DEEPEN on multiscale semiconductor device simulation. The introductory day tutorial 
presentations covered the key scales required for semiconductor simulations, with five 
tutorials presented by leading experts: 

 Matt Probert (University of York) “Plane-Wave DFT and LDA” 

 Ben Hourahine (University of Strathclyde) “DFT-Tight-Binding Theory” 

 Stefano Sanvito (Trinity College Dublin) “Non-equilibrium Green’s Function Methods” 

 Density Funtional Theory 
Calculations 

 Tight-Binding, Pseudopotential 
and Effectice Mass Models for 
Electronic Structure 

 Empirical Potential Methods 
for Calculation of Structural 
Properties 

 Multiscale Approaches 

 Dilute Magnetic 
Semiconductors 

 Photonic Structures 

 Optical &Transport 
Properties of Quantum 
Nanostructures including 
Colloidals & Nanotubes 

 Plasmonics 

 Electronic and Photonic 
Devices  

 2-D Systems 

 System demands & 
Applications 
 

http://www.nmp-deepen.eu/press/cecam-ireland--dublin-conference-aims-to-unlock-potential-of-millions-of-pieces-of-materials-data/
http://www.nmp-deepen.eu/press/cecam-ireland--dublin-conference-aims-to-unlock-potential-of-millions-of-pieces-of-materials-data/
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 Fabio Sacconi (TiberCAD) “Device Simulations” 

 Jacky Even (CNRS) “Modelling of halide perovskites” 
 
The second and third days of the Workshop were 
divided into six separate sessions, namely: 

 2-D Materials 

 Nanostructures 

 Density Functional Theory and 
Fundamentals 

 New Materials  

 Hybrid Perovskites and Solar Cells 

 Device Simulations 
with 24 contributed talks, 13 poster presentations 
and five invited talks from leading international 
experts: 

 Thierry Amand (INSA Toulouse) “Exciton dynamics & spin-orbit effects in atomically thin 
TMDC & their alloys” 

 Ivana Savic (Tyndall National Institute) “Modelling of the thermoelectric properties of 
materials near soft mode phase transitions”  

 Patrick Rinke (Aalto University) “Charge transfer at oxide/organic interfaces” 

 Mark van Schilfgaarde (King’s College London) “Hybrid Perovkites: unusual optical 
properties of MAPI” 

 Yuh-Renn Wu (National Taiwan University) “Challenges in Optoelectronic Device 
Simulation” 

DEEPEN-related results were presented by Fabio Sacconi on the tutorial day and in four oral 
presentations during the meeting (Oliver Marquardt, PDI; Fabio Panetta, Tiberlab; Daniel 
Tanner, Tyndall; Pedram Razavi, Tyndall), ensuring wide dissemination of the outcomes of 
DEEPEN through the Workshop. 

3.2 Euro-TMCS Press Release 

A final press release was issued for the DEEPEN 
project on 7 December 2016, timed to coincide 
with the opening of the Euro-TMCS-II meeting. 
Details of the press release are described in 
D7.6: Final Press Release. The press release 
was taken up and reported across a range of 
electronic media, as well as featuring in the print 
edition of one of the national newspapers, the 
Irish Examiner. A copy of the press release can 
be found at www.tyndall.ie/news/eu-deepen-
project-accelerates-sustainability-of-computing-
devices-// and is also included as an Appendix 
here. It has also been posted on the DEEPEN 
website.  
 

http://www.tyndall.ie/news/eu-deepen-project-accelerates-sustainability-of-computing-devices-/
http://www.tyndall.ie/news/eu-deepen-project-accelerates-sustainability-of-computing-devices-/
http://www.tyndall.ie/news/eu-deepen-project-accelerates-sustainability-of-computing-devices-/
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Appendix A CECAM Workshop Programme 

 

Day 1 – 5th September 2016: Room H2.38 

09:00 to 17:00 Registration 
10:00 – 10:10 Joan Adler, Jim Greer  Welcomes and Introduction 
 

Session 1 – Multiscale Current Status and Vision 

Session Chair: Adham Hashibon 

10:10-10:50 Karsten Reuter (TU Munich) Frontiers in First-Principles Multiscale 
Catalysis Modeling 

10:50- 11:10 Ellad Tadmor  (University of Minnesota) Making interatomic potentials 
reliable and portable: the Knowledgebase of Interatomic Models 
(OpenKIM.org) 

11:10-11:40 Coffee Break 
11:40-12:00 James Warren (NIST) The Materials Genome Initiative and NIST 
12:00-12:40 David Cebon  (University of Cambridge) Multiscale simulation of 

materials in engineering industry 
12:40-14:00 Lunch 
14:00-14:40 Claudia Draxl  (Humboldt University Berlin) From big data of materials 

science to scientific insight: the NOMAD Laboratory 
14:40-15:20 Peter Deglmann (BASF) Polyurethanes - a challenge for multi-scale 

modelling  
15:20-15:45 Tea Break 
 

Session 2 – Panel Discussion on Interoperability 

Session Chair: Pietro Asinari 

15:45-15:50 Introduction 
 

15:50-16:20 Georg J. Schmitz  (Access e.V.) Towards Interoperability of Software 
Solutions in ICME settings 

16:20-16:50 Adham Hashibon (Fraunhofer IWM)Towards a common template for 
materials data modelling and interoperability 

16:50-17:50 Panel Discussion [with panel Claudia Draxl, Adham Hashibon, 
Georg Schmitz, Ellad Tadmor, James Warren]  

19:30 Dinner, The Leopardstown Inn, Brewery Road, Stillorgan, Dublin 18 
www.leopardstowninn.ie  

 

Day 2 – 6th September 2016: Room H2.38 

 

Session 1 – Current Developments and Challenges of Interoperability 

Session Chair: Claudia Draxl 

09:30-10:00 MMP Borek Patzak (Czech Technical University) Multiscale Modelling 
Platform: Smart design of nano-enabled products in green technologies 

10:00-10:30 MoDeNa Henrik Rusche (Wikki Ltd.) The MoDeNa multi-scale 

http://www.leopardstowninn.ie/
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simulation software framework 
10:30-11:00 DEEPEN Fabio Sacconi (TiberLAB) DEEPEN: interoperability for 

multiscale and multiphysics modeling of nanostructured devices 
11:00-11:30 Coffee Break 
11:30-12:00 SimPhoNy Adham Hashibon (Fraunhofer IWM) Interoperability 

Foundations in the SimPhoNy platform and its applications for multi-
scale modelling 

12:00-12:30 NanoSIM Jesper Friies (SINTEF) Multi-scale modelling using the 
Porto platform 

12:30-12:45 Discussions 
12:45-14:00 Lunch 

 

Session 2 – Poster Session and Plugfest with hands on overview, training and comparison 

of different platforms and linkage approaches.  The presenters of the posters and 

demonstrations will each be given 2 minutes for a brief overview of their work, followed 

immediately by the Plugfest and poster session. 

Session Chair: Joan Adler 

14:00-17:00 Poster session and Interactive Sessions 
14:00-14:40 2 minute presentations on Poster presentations and on Plugfest 

contributions  
 

 Poster Presentations: 
 

Po1. Jan Hamaekers (Fraunhofer SCAI) Localized Coulomb Descriptors for 
the Gaussian Approximation Potential 
 

Po2. Borek Patzak (MMP) Multi-Physics Integration Framework MuPIF – 
design & operation 
 

Po3. Erik E. Lorenz (Fraunhofer ENAS) A multiscale method for large-scale 
molecular dynamics simulations using off-lattice kinetic Monte Carlo 
events 
 

Po4. Omri Adler (SimPhoNy) Simulation and visualization with AViz - 
Nanotube vibrations 
 

Po5. Ralph Altenfeld (MMP) Multiscale Modelling Platform (MMP) 
Implementing a CIGS Simulation Chain on the Mupif platform 
 

Po6. Mehdi Sadeghi/Adham Hashibon (SimPhoNy) Investigation of fluid 
flow in a channel by coupling CFD and MD via SimPhoNy 
 

Po7. Daniel Tanner (DEEPEN) Multiscale modelling of c-plane InGaN/GaN 
quantum wells: effect of random alloy fluctuations and structural 
inhomogeneities on the electronic properties 
 

Po8. Mehdi Sadeghi (SimPhoNy) A P2P approach to run operations on 
distributed datasets 
 

Po9. Pedram Razavi (DEEPEN) Electron Transport in Mesoscopic 
Systems: TiMeS transport under UNICORE 
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 Plugfest Introductions: 
 

PF1. Punit Patel (University of Warwick) Concurrent Multiscale Modelling of 
Materials Chemomechanics: an enabler for interoperable simulation 
codes 
 

PF2. Sigve Karolius (MODENA) Model-based Design of Experiments in 
Multiscale Models  
 

PF3. Fidel Valega Mackenzie (MMP) Multi-scale Modelling Platform (MMP): 
design of LED applications through distributed simulations 
 

PF4. Thomas Soini (SCM, Amsterdam) ADF Modeling Suite: Easy scripting 
across computational chemistry codes 
 

PF5. Fabio Sacconi (DEEPEN) TiberCAD and DEEPEN: tools for 
multiscale simulation of nanostructured devices 
 

PF6. Mehdi Sadeghi (SimPhoNy) Hands-on demonstration of the 
SimPhoNy framework 
 

PF7. Georg J. Schmitz (Access e.V.) MICRESS® – the MICRostructure 
Evolution Simulation Software  
 

PF8. Jesper Friis/Shahriar Amini (NanoSIM) Multi-scale modelling using 
the Porto platform 
 

PF9. Joan Adler (SimPhoNy) AViz - Atomistic Vizualization 
 

 

19:30 Dinner, Brookwood Dublin, 141 Baggot Street Lower, Dublin 2  
www.brookwooddublin.com  

 

Day 3 – 7th September 2016: Room E1.17 

 

Session 1 – Roadmap; Future Plans and Directions for Integration 

Session Chair: Jim Greer 

09:40-09:45 Introduction 
09:45-10:15 Boris Kozinsky (Bosch) Data informatics and provenance challenges 

in computational materials design 
10:15-10:45 Ian Thompson  (University of Bath) How to Tackle the Challenges of 

Multidisciplinary Multi-Length scale Device Modelling 
10:45-11:15 Coffee Break 
11:15-11:45 Aidan P. Thompson (Sandia) LAMMPS: A general open-source 

framework for particle-based simulation of materials on multiple scales 
11:45-12:15 Judith Rommel (Univ. of Cambridge)  Predictive Multiscale Modelling 

http://www.brookwooddublin.com/
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in Chemical Sciences: Interdisciplinary Challenges from a 
Multidisciplinary View Point 

12:15-12:45 Heinz Preisig  (Norwegian University of Science and Technology)  
Multi-networks approach to multi-scale simulation 

12:45-14:00 Lunch 

 

Session 2 – Panel Selected from Participants and Structured Open Discussion 

Session Chair: Gerhard Goldbeck 

14:00-14:05 Introduction 
14:05-14:35 Pietro Asinari  (Polytechnic University of Turin) Future plans for 

integration 
14:35-15:00 Martin Uhrin (EPFL)  Overview of Priorities and Next Steps for 

Interoperability 
15:00-16:00 Chaired open discussion [with panel Peter Deglmann, Judith 

Rommel, Martin Uhrin, Pietro Asinari] 
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Appendix B CECAM Press Release 

CECAM-Ireland: Dublin Conference Aims to Unlock Potential of Millions of 

Pieces of Materials Data 

 While a tech giant tries to design and choose 
materials to make their latest smartphone 
slimmer and more efficient, at that very 
moment, a research scientist in a laboratory 
in the same city is writing a paper on the 
atomic-level properties of a new semi-
conductor that could solve their problem. 
How do you connect people who are working 
on the same materials from completely 
different angles? 
  
Running from 5-7 September, the CECAM 
Workshop and Plugfest in University College 
Dublin, entitled 'Multi-Scale Simulation: From 
Materials Through to Industrial Usage', will 
bring together academic and industry leaders 
from the multi-scale materials modelling 
world. Locally organised by Tyndall National 
Institute's Professor Eoin O'Reilly, the workshop will link different communities involved in 
materials sciences so that they can share resources scattered across various locations, 
disciplines and industries, helping to create next-generation materials for advanced 
applications. 
  
“Lots of calculation and simulation methods are very good at describing what happens to 
materials on a nano-scale,” says Professor Eoin O'Reilly, Chief Scientist at Tyndall National 
Institute. “There are academics working at the atomic level who have produced detailed 
knowledge on the properties of materials, and there are millions of pieces of data available. 
The challenge is that you then have continuum models, where you ignore the atoms and 
treat a device as a lump of material, but there might be parts of the device where the nano-
scale really matters. Then you need access to that data.” 
  
“If you want to simulate how materials work with a computer program, how do you link the 
codes that describe what's happening at different levels? That's the essence of multi-scale 
simulation, and at the moment, the feed-through from academia to industry is often poor. 
This workshop aims to link the two communities in order to get results.” 
  
The workshop will feature many international speakers on multi-scale simulation from the US 
and Europe. James Warren from the National Institute of Standards and Technology will 
discuss a US-based 'materials genome' initiative – like the human genome project, it aims to 
describe the properties of all known materials from first principles. Claudia Draxl from 
Humboldt University, Berlin, will describe her work on the NoMaD (Novel Materials 
Discovery) project, which has collected over 3 million open-source pieces of materials data, 
available for anyone to use. 
  
There are also plenty of speakers from the industry side: Peter Deglmann from BASF SE, for 
instance, will describe the challenges of modelling the properties of foam materials from an 
atomic, to a median, to a large scale. The second day of the workshop features a 'Plugfest' 
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where people can share what they have developed, from descriptions of basic material 
properties to higher level codes, and make them available to each other to experiment with. 
  
Five of the Plugfest participants will be from multi-scale modelling projects funded under the 
EU's FP-7 programme: DEEPEN, MMP, MoDeNa, NanonSIM and SimPhoNY. Tyndall's 
DEEPEN project, led by Prof. O'Reilly, will be demonstrating their use of software developed 
with partners Synopsys and Tiberlab to simulate the properties of electronic and optical 
devices at an atomic scale. Tyndall is experienced in working with industry partners in the 
world of multi-scale simulation, including OSRAM in the DEEPEN project, who use 
simulation across different scales to develop more efficient LEDs. 
  
“The main challenge addressed by the workshop is how we bring together all of these 
different approaches to establish common standards, best practices, and the most useful 
structures for academic and industrial applications, whether you're designing a car, making 
LEDs or producing a new type of foam,” says Prof. O'Reilly. 
  
“You could have four different people working on the same problem in different places, and 
they might all come up with approaches that are incompatible with each other. There are 
databases with millions of pieces of materials information out there, and people are 
generating data that they can't use. If we bring these communities together, it can drive the 
future development of new, more efficient, more powerful materials and applications.” 
  
The workshop runs from 5-7 September in University College Dublin, and is sponsored by 
CECAM (Centre Européen de Calcul Atomique et Moléculaire of Lausanne, Switzerland). It 
is jointly organised by Eoin O'Reilly (Tyndall National Institute at University College Cork, 
Ireland), Joan Adler (Technion Haifa, Israel), Heinz A. Preisig (Norwegian University of 
Science and Technology, Chemical Engineering Department, Norway), Shahriar Amini 
(SINTEF Materials and Chemistry, Flow Technology Department, Norway) and Gerhard 
Goldbeck (Goldbeck Consulting). Further information is available on 
https://www.cecam.org/workshop-1255.html. 
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Appendix C Euro-TMCS II Workshop Programme  
 

 

Day 1: 7th December 2016: Tyndall National Institute (A.6.G.34 & B.0.17) 

Training Day Programme 

10:30-11:30  Registration (A.6.G.34) Registration will take place inside the front 

main entrance to Tyndall National Institute  

11:30-12:20   Matt Probert (University of York) Plane-Wave DFT and LDA  

12:20-13:10  Ben Hourahine (University of Strathclyde) DFT-Tight-Binding Theory 

13:10-14:15  Lunch (B.0.17) 

14:15-15:05 Stefano Sanvito (Trinity College Dublin) Non-equilibrium Green’s 

Function Methods 

15:05-15:55 Fabio Sacconi (TiberLAB) Device Simulations 

15:55-16:25 Coffee Break 

16:25-17:15 Jacky Even (CNRS) Modelling of Halide Perovskites 

 

Day 2: 8th December 2016: University College Cork (Aula Maxima & Devere Hall) 

Regular Programme 

08:30-09:00   Registration (outside Aula Maxima) 

09:00-09:15  Welcome (Aula Maxima) 

Session 1:   2-D Materials (Aula Maxima)  

Session Chair: Stanko Tomic (University of Salford) 

09:15-09:45   Thierry Amand (INSA Toulouse) Exciton dynamics in atomically thin 

TMDC and their alloys: interplay between exchange and spin-orbit 

interaction 

09:45-10:00   Hsin Lin (National University of Singapore) Topological Materials 

10:00-10:15   Mahdi Shirazi (Eindhoven University of Technology) Sulfurization of 

2D material: a multi-scale modelling study 

10:15-10:30   Miša Anđelković (University of Antwerp) Large-scale conductivity 

calculations of (twisted) bilayer graphene 

10:30-10:45  Samuel Magorrian (University of Manchester) Electronic and optical 

properties of two-dimensional InSe from DFT-parameterised tight-

binding model 

10:45-11:15   Coffee Break 
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Session 2:   Nanostructures & Poster Pitches (Aula Maxima)  

Session Chair: Ben Hourahine (University of Strathclyde) 

11:15-11:30   Ludwig A. Th. Greif (Technische Universität Berlin) Modeling Energy 

Transfer Processes in GaN Quantum Wires 

11:30-11:45   Oliver Marquardt (Paul-Drude-Institut für Festkörperelektronik) 

Influence of strain relaxation in axial InxGa1-xN/GaN nanowire 

heterostructures on their electronic properties  

11:45-12:00   Ramzi Benchamekh (Tyndall National Institute) Impact of random 

alloy fluctuations on the electronic and optical properties of site-

controlled (111)-oriented InGaAs/GaAs quantum dots 

12:00-12:15   Daniel Tanner (Tyndall National Institute) Elastic properties of 

semiconductors beyond the limit of infinitesimal strain 

12:15-12:30   Elena Pascal (University of Strathclyde) Theoretical model of 

threading dislocations strain and contrast in the scanning electron 

microscope images 

12:30-13:00   Poster Pitches: (2 minute each)  

PO1. Pablo Palacios (Universidad Politécnica de Madrid) Band 

Alignment between Intermediate Band Material and CuAlSe2 

and ZnS 

PO2. Joao Abreu (Queen’s University of Belfast) First principles 

modelling of tunnel field-effect transistors based on 

heterojunctions of strained Germanium/InGaAs alloy 

PO3.  Abdoulwahab Adaine (Université de Lorraine) Multivariate 

numerical optimization of an InGaN-based hetero junction solar 

cell 

PO4. Hela Boustanji (Faculté des Sciences de Tunis) Effect of 

thermal annealing on the performance of type-II GaSb/GaAs 

quantum dots solar cell 

PO5. Silviu Bogusevschi (Tyndall National Institute) AlGaInP-

based Quantum Dot LEDs as efficient red light sources 

PO6. Saroj Kanta Patra (Tyndall National Institute) Theoretical 

study of the optical properties of a-plane InGaN/GaN quantum 

dots 

PO7. Oliver Marquardt (Paul-Drude-Institut für Festörperelektronik) 

Electronic properties of GaAs crystal phase nanostructures 

PO8. Miguel A. Caro (Aalto University) Configurational effects on 

the piezoelectricity of semiconductor alloys: the case of ScAIN 

PO9. Edmond O’Halloran (Tyndall National Institute) Direct band 

gaps from GeSn alloys: A hybrid functional density functional 

theory based analysis 

PO10. Rikmantra Basu (National Institute of Technology Delhi) 

Tunnel Injection Transistor Lasers: A Group IV Material based 

Analysis 

PO11. Federico Iori (Université Paris Sud) Engineering 

SrTiO3/LaAIO3 heterostructures thickness: an abinitio study 

PO12. Stephen Rhatigan (Tyndall National Institute) Ceria-Titania 

Interfaces for CO2 and Water Activation 
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PO13. Luke Wilson (Swansea University) Study of the impact of 

electrodes in the electron transport through Guanine and 8-

oxoGuanine 

PO14. Ben Hourahine (University of Strathclyde) Semi-emperical 

time-dependent DFT for plasmonic systems 

PO15. Orest Malyk (Lviv Polytechnic National University) The local 

electron interaction with crystal lattice defects in cadmium 

telluride: ab initio approach 

 

13:00-14:45   Lunch & Poster Session (Devere Hall, Áras na Mac Léinn /  

Student Centre Building) 

Session 3:   DFT & Fundamentals (Aula Maxima) 

Session Chair: Matt Probert (University of York) 

14:45-15:15   Patrick Rinke (Aalto University) Charge transfer at organic-inorganic  

interfaces 

15:15-15:30   Manveer Singh Munde (University College London) Mechanism for 

Oxygen Vacancy Accumulation Under Electron Injection Conditions in 

Amorphous Silicon Oxides 

15:30-15:45   Miguel A. Caro (Aalto University) Amorphous carbon as a versatile 

semiconductor material for analytical electrochemistry 

15:45-16:00   Ben Hourahine (University of Strathclyde) Making Correlated 

Systems More Tractable 

16:00-16:30   Coffee Break 

 

Session 4:   New Materials (Aula Maxima) 

Session Chair:  Patrick Rinke (Aalto University) 

16:30-17:00   Ivana Savic (Tyndall National Institute) Modelling of the 

thermoelectric properties of materials near soft mode phase transitions 

17:00-17:15   Mikael Råsander (Imperial College London) Physical properties of the 

wide band gap II-IV nitride MgSiN2 

17:15-17:30   Laurentiu Baschir (National Institute R&D of Optoelectronics) 

Surface plasmon resonance simulations in structures with 

chalcogenide layer 

17:30-17:45   Frank C. Maier (University of Stuttgart) DNA sequencing using 

diamondoid-functionalized nanopores 

19:30   Networking Dinner at South’s Bar at The Imperial Hotel 

http://www.flynnhotels.com/Imperial_Hotel_Cork/souths-bar.html  

 

 

 

Day 3: 9th December 2016: University College Cork (Aula Maxima) 

http://www.flynnhotels.com/Imperial_Hotel_Cork/souths-bar.html
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Session 1:   Hybrid Perovskites & Solar Cells (Aula Maxima) 

Session Chair: Ivana Savic (Tyndall National Institute)   

09:00-09:30   Mark van Schilfgaarde (King’s College London) Unusual Optical 

Properties of MAPI  

09:30-09:45  Matko Mužević (University of J. J. Strossmayer in Osijek) Band gap 

engineering in perovskites as solar cell buffer layers  

09:45-10:00   Urs Aeberhard (Forschungszentrum Jülich) Computational 

challenges in the NEGF simulation of mesoscopic solar cell 

components   

10:00-10:15 Slobodan Čičić (University of Salford) Heuristic modelling of multi-

junction solar cells 

10:15-10:30   Philippe Czaja (Forschungszentrum Jülich) Optoelectronic properties 

of a-Si:H and a-Si:H.c-Si interfaces from first principles 

10:30-11:00   Coffee Break 

 

Session 2:   Device Simulations (Aula Maxima)  

Session Chair: Miguel A. Caro (Aalto University) 

11:00-11:30  Yuh-Renn Wu (National Taiwan University) Challenges in 

Optoelectronic Device Simulation 

11:30-11:45  Fabio Sacconi (TiberLAB) Effects of strain distribution on the 

emission properties of (In,Ga)N/GaN nanowire LEDs 

11:45-12:00  Christopher A. Broderick (University of Bristol) Theory of 

InGaBiAs/InP mid-infrared semiconductor lasers 

12:00-12:15  Antonio Martinez (Swansea University) Impact of short range 

Coulomb repulsion on the current through a 1D Nanostructure 

12:15-12:30  Pedram Razavi (Tyndall National Institute) Effect of alloy and dopant 

scattering in In1-xGaxAs nanowires 

12:30-12:45  Markus Kantner (Weierstrass Institute for Applied Analysis and 

Stochastics) Multi-scale modelling and simulation of single-photon 

sources on a device level 

 

  



17 
 

Appendix D Euro-TMCS and Final DEEPEN Press Release 

 
EU DEEPEN PROJECT ACCELERATES SUSTAINABILITY OF 

COMPUTING DEVICES  
  

Leading Experts in Semiconductors, Electronics, Photonics and Modelling Convene 
in Cork for EU wide events on meeting our computing and related needs in the future 

  
Cork, 7 December 2016:  The Internet’s carbon footprint is already larger than the entire 
aviation industry, as the volume of Internet traffic increases exponentially every year, 
requiring more and more energy to fuel our communications. From smartphones to 
electronic devices that we all rely on every day, the underlying technologies, infrastructure 
and energy needs won’t be sustainable in the medium to long term. This challenge is a key 
focus of scientists involved in the EU funded DEEPEN project over the past 3 years, and 
their findings will be shared at workshops in Cork this week.   
  
Speaking in advance of the events Prof. 
Eoin O’Reilly, DEEPEN project lead and 
Tyndall Chief Scientist, said “Each time 
we ask Google a question, we access a 
giant data centre of highly 
interconnected computers. The 
transistors and interconnects sitting at 
their core are all consuming so much 
energy that a major design issue for data 
centres is how to manage the level of 
heat created by computer 
components.  Our modern way of living 
and communication is creating new 
challenges, and through the DEEPEN 
project, scientists at Tyndall are working with counterparts and industry across Europe, 
including Osram and Synopsys, to solve these real issues.”  
  
The focus of Prof. Eoin O’Reilly, his colleagues at Tyndall National Institute and partners in 
the project is to develop simulation techniques that not only leverage existing technologies 
and materials to dramatically enhance the capabilities of incumbent infrastructure, but can 
also guide the development of new materials like III-V semiconductors and 2D materials to 
advance future device applications and quantum computing methods.  
  
The critical regions in exiting devices can be as little as 20 atoms wide – these regions need 
to be treated in full detail for accurate simulation without compromising the higher level 
simulation of the full device structure. 
  
“We have been looking in DEEPEN at specific device parts at atomistic level, generating 
multiscale simulations that link the atomistic behavior to the overall device performance, and 
ultimately creating new open source interfaces for developing products for the future.  Within 
3 years, we have advanced our knowledge significantly and the DEEPEN project has had 
global impact, bringing together leading minds from academia and industry to generate new 
solutions to our current and future issues,” added Prof. O’Reilly.  
  
In short, the DEEPEN project is driving forward our capability for accurate and reliable 
device modelling and design, through collaboration and extensive research in modeling and 
computation methods for semiconductors. 
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The new tools developed in DEEPEN are finding direct commercial application in the future 
modelling tools of the project software partners, Synopsys and TiberLAB. TiberLAB are 
hosting the open source multiscale software developed in DEEPEN. Their CEO, Dr. Fabio 
Sacconi, stated: “DEEPEN has been of critical value to us. We prize the opportunity that it 
has given us to build and re-inforce our device simulation capabilities, of benefit not just for 
our products but also for the wider community through the open-source interfaces that we 
have developed.” 
  
Science Foundation Ireland (SFI) have also funded the DEEPEN team in Ireland to build on 
the work of the project and combine the state-of-the-art existing methods with new 
methodologies, integrated within a multi-scale framework spanning from first principles to 
macroscopic continuum models.  
  
The 3 year DEEPEN project, which was led by Tyndall National Institute, comes to an end in 
December 2016. Partners involved in the project included TiberLab (Italy), Osram Opto 
Semiconductors (Germany), SYNOPSYS (Switzerland) and ETH Zürich (Switzerland), UCC 
(Ireland) and Paul Drude Institut (Germany).    

   
 

 

 

 

 


