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1) Summary (up to one page)
The importance of energy storage is likely to increase in the near future. One reason is the increasing presence of renewable energy sources, most of which are irregular. Another reason is the drive towards alternatives to fossil fuels for the transportation sector. Across these fields, requirements on the storage system may be very different, for example in terms of energy and power density. Accordingly different are the investigated solutions, from the employment of hydrogen as a clean storage medium through the further development of batterie to the investigation of supercapacitors. For all these solutions, a key issue is the development of functional materials able to perform the required tasks efficiently, produced from safe, widely available and easy-to-process raw materials. The main aim of the workshop was to discuss the recent progress and identify the main challenges in the current materials research on devices for energy storage. The workshop has dealt with materials for hydrogen storage, lithium-, sodium-, and metal-air batteries, supercapacitors, including spectroscopic techniques for the in- situ characterization of materials, and computational simulations. 
2) Description of the scientific content of and discussions at the event (up to four pages)
The workshop covered the main topics related to materials employed for energy storage, including batteries, hydrogen storage systems, and supercapacitors. Both experimental and theoretical aspects were covered. Particular attention was devoted to the attempts to characterize the behaviour of materials in situ and in operando, also in view of the technological problems materials have to face in term of cyclability and ageing. The importance of stable electrolytes was stressed. Swapna Ganapathy showed how x-ray diffraction was used under operating conditions to understand and optimize the reversible formation of lithium peroxide in lithium-air batteries. Miran Gaberscek showed how the hysteretic behaviour during charging and discharging of a lithium-ion battery is intimately connected with the statistical mechanics of the large number of nanoparticles that compose the battery cathode. Progress in supercapacitors and in non-conventional battery systems, such as sodium-ion batteries, was presented and discussed. The potential of meta-organic frameworks for hydrogen storage has been underlined. Advances in first-principles, multi-scale and high-throughput simulation techniques were presented, and their actual and potential contributions to the development of advanced functional materials were discussed. 
During discussions, the need for tighter cooperation between experimentalists and theoreticians has emerged. At the same time, our current understanding of electrochemical processes at solid-liquid interfaces is still incomplete at fundamental level, and may hamper progress in the field. 
3) Assessment of the results and impact of the event on the future directions of the field (up to two pages)
The event has the merit to have gathered experts in fields that are often kept separated, for example the fields of batteries and supercapacitors, even though often processes and challenges are similar. A renewed momentum has been observed in the search for solutions for hydrogen storage materials. Also real progress in the microscopic understand and characterization of processes taking place during device operation has been observed. Tight interaction of experiment and theory is essential, as e.g. catalytic processes are too hard to understand and control by either alone. For such a collaboration to be successful, two elements are crucial: accuracy of results, and flow of ideas in both directions. Theory could help experimentalists focusing on most promising systems/measurements, but clear predictions from theory are needed. For theory, there is a range of problems that need a more accurate and realistic description of the relevant materials and processes, in particular in the description of electrochemical process. Also long-term stability of materials is an issue which is difficult to describe theoretically. And then there is the need to deal with complex phase spaces (data mining, databases), modelling chemically aggressive reactive environment by ab-initio molecular dynamics, modelling component chemo-mechanics (dynamical embedding), going beyond explicit electrons (force field potentials, cluster expansion), beyond dynamics (Monte Carlo techniques), beyond atomistic representations (embedding technique with "message-passing" multi-scale modelling). 

The event has been a discussion forum among key players in the field, and has raised awareness among the participants about the challenges in the field, contributing also to bridge the gap among scientists working in different, but related fields, specially between theoreticians and experimentalists.

4) 
Annexes 4a) and 4b): Programme of the meeting and full list of speakers and participants

Annex 4a: Programme of the meeting

Monday, 11 May 2015 
8.30-9.45 Registration and Administrative Formalities 
9.45-10.00 Welcome 
Session: Batteries I
10.00–11.00 Bruno Scrosati 
11.00 - 11.30 Coffee break 
11.30 - 12.30 Swapna Ganapathy 
Lunch Break 

Session: Atomistic simulations of materials I
13.45 - 14.45 Teodoro Laino
14.45 - 15.45 Stefano Fabris 
15.45 – 16.00 Coffee break 

Session: Hydrogen storage I
16.00 – 17.00 Morris Bullock 

Tuesday, 12 May 2015 
Session: Supercapacitors and hybrid systems 
9.00 – 10.00 Elzbieta Frackowiak
10.00 - 10.30 Coffee break 
10.30 - 11.30 Francois Beguin
11.30 - 12.30 Volker Presser 
Lunch Break 
Session: Photo- and electro-chemistry at interfaces 
13.45 -14.45 Nicola Marzari
14.45 - 15.45 Michiel Sprik 
15.45 - 16.00 Coffee break 
16.00 – 17.00 Felix Studt
19.00 – 22.00 Poster session

Wednesday, 13 May 2015 
Session: Atomistic simulations of materials II 
9.00 – 10.00 David Tompsett
10.00 - 10.30 Coffee break 
10.30 - 11.30 Chris Wolverton
11.30 - 12.30 Simone Piccinin 
Lunch Break 
Session: Batteries II

13.45 - 14.45 Petra de Jongh 
14.45 - 15.45 Miran Gaberscek 
15.45 - 16.00 Coffee break 
16.00 – 17.00 Stefano Passerini 

Thursday, 14 May 2015 
Session: Multi-scale modeling of materials 
9.00 - 10.00 Caetano Miranda 
10.00 - 10.30 Coffee break 
10.30 - 11.30 Alejandro Franco 
11.30 - 12.30 Mathieu Salanne 
Lunch Break 
Session: Carbon-based materials for energy storage

13.45 - 14.45 Simone Raugei 
14.45 - 15.00 Coffee break 
15.00 – 17.00 Round table 

Friday 15, May 2015 
Session: Batteries III
9.00 – 10.00 Wendy Shaw 
10.00 - 10.30 Coffee break 
10.30 - 10.50 Jose Saavedra Arias 
10.50 - 11.10 Subrahmanyam Goriparti 

11.10 - 11.30 Yoshikata Tateyama

Session: Hydrogen storage II
11.30 - 12.30 Michael Hirscher
12.30 - 12.45 Final considerations

Lunch Break 
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