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In which areas the multi-scale and multi-physics approach is the most advanced and could lead to a versatile
multi-purpose modelling platform?

— Advanced (Nano) Materials - Devices

— Bio - Nano interface

— Interaction of nanostructures with light (and other excitations: photons, plasmons, phonons)

On which of the grand societal challenges would this modelling platform have the largest impact?
— Energy

— ICT

— Environment and Safety (Nanoparticles, chemicals)

— Health

In which areas a EU-US collaboration is most likely to be successful in the short to mid-term?

— Code Standards - Interoperability - Libraries of tools - 1/0 standards - Passing info between scales
— Defining protocols for databases, and sharing contents of computed materials properties

— Exploiting Petascale and future (?) Exascale computers
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bridging research efforts

An example: The Materials Project

A Database of Materials Properties from a massive set of Ab-Initio calculations (MIT)
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scientific computing and innovative design tools.

Register now for free, full access. Or try the apps in demo mode
« Unlimited access

« Up to 500 search results

+ History of your searches and analyses

+ 10 minute usage limit
« Search results limited to 10 best matches
« Just click an app to start

Search for materials information by
chemistry, composition, or property.

. Phase Diagram
s App

Computational phase diagrams for
closed and open systems. Find stable
phases and study reaction pathways.

Find candidate materials for lithium
batteries. Get voltage profiles and
oxygen evolution data.

4H Reaction
Calculator

Calculate the enthalpy of tens of
thousands of reactions and compare
with experimental values.

https://materialsproject.org/

Materials =59  Lithium Battery Crystal
Explorer Explorer Toolkit

Convert between CIF and VASP input
files. Generate new crystals by
substituting or removing species.

Structure
Predictor

Predict new compounds using
data-mined substitution algorithms.
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* Europe is very strong in Development of Materials Simulation Codes (“ab-initio”: CP2K, VASP, SIESTA, WIEN2K...),

with very successful Long-Term Collaborative Networks
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e USis very strong in methodological development and final applications to
grand societal challenges

Experimental Digital
Tools Data

Materials Genome Initiative

Materials Innovation
Infrastructure

* Possibilities for collaboration: .
— Code Standards - Interoperability - Libraries of tools - 1/O standards - Passing info between scales
— Defining protocols for databases, and sharing contents of computed materials properties
— Exploiting Petascale and future (?) Exascale computers
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