N
B« )

FUNDAMENTALS OF NANOELECTRONICS (FoNE)

e Windsor Summer School: Quantum
Transport and Dynamics in Nanostructures
Windsor, United Kingdom, 6-18 August 2007
http://www.lancs.ac.uk/users/esqn/windsor07/

This summer school reviewed the state-of-the-art
in the theory of, and experiments on, quantum
nano-systems and nano-structured materials. The
course was designed to acquaint postgraduate and
postdoctoral researchers with the recent progress in
the following areas:

e Electronic properties of the recently discovered
new two-dimensional material, graphene, and the
recent progress in the quantum Hall effect and
spin-Hall effect in novel semiconductor struc-
tures;

e The bosonisation technique and functional
renormalisation group methods in application
to Luttinger liquid in quantum wires and carbon
nanotubes, and the theory of the Kondo effect;

o Theory of quantum information processing, phase
coherence and de-coherence in qubits, coherent
exciton dynamics and optical properties of quan-
tum dots in microcavities;

¢ Adiabatic and non-adiabatic dynamics of quan-
tum condensates of finite dimensions.

Lectures in theoretical methods were complemented

by reviews of advanced experiments and research

seminars. 29 researchers participated in the sum-
mer school and students were encouraged to present

their own work at poster sessions (preceded by brief
introductory talks) and to compete for an Institute

of Physics prize.

* Workshop: Quantum Transport,
Magnetic Nanodevices and Spintronics
Naples, Italy, 10-13 December 2007
http://fone-cuma07.na.infm.it/

This cross-disciplinary workshop on quantum
transport, magnetic nanodevices and spintronics
brought together 68 researchers from three FONE
CRPs, SpiCo, SPINCURRENT and SPINTRA.

The workshop aimed to cover state-of-the-art

problems regarding the fabrication of spintronic

devices, the interpretation of the physics involved
in quantum electron transport of these systems and
control with external sources. In particular, the very
high possibility of coherent quantum manipula-
tion of the spin; this requires a diffuse knowledge
of the dissipation mechanisms involved and noise
measurements could provide this information.
Efficient spintronic devices should achieve control
of magnetic domain walls or vortices by means of
the spin current carried by the electrons, better
than by a magnetic field. The workshop consisted
of 28 lectures from invited speakers and research-
ers from the CRPs. Among the invited experts in
the field of nanoelectronics were Boris Altshuler

(NEC-Columbia), Gerrit Bauer (TU Delft),

Giancarlo Faini (Marcoussis), Yves Henry (LPMSM,

Vandceuvre), Teruo Ono (Kyoto University), Dafiné

Ravelosona (CNRS-Orsay), Maurice Skolnick

(University of Sheffield) and Gen Tatara (Tokyo

Metropolitan University). The workshop was

very informal, offering space for debate, scientific

exchange and diffusion of know-how.
More specifically, the following topics were
addressed:

e Magnetic semiconductors and layered materi-
als, hybrid systems hetero-nano-structures, band
structure and carriers, spin-orbit interaction, mag-
netoconductance, anomalous Hall effect;

o Spin currents and magnetic domain walls, current-
induced magnetic switching and dynamics in spin
valves, spin torque, spin filtering, superconductor/
ferromagnet proximity;



¢ Quantum (spin dependent) transport in confined
geometries, spin relaxation and spin manipulation
in dots, wires and rings. Charge sensing, Kondo
resonant tunnelling.
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4™ Capri Spring School on Transport in

Nanostructures
Anacapri, Villa Orlandi, Capri (Naples), Italy
30 March-5 April J008

e Spring School: 4" Capri Spring School
on Transport on Nanostructures
Naples, Italy, 30 March-5 April 2008
http://tfp1.physik.uni-freiburg.de/Capri08/

This one-week Capri spring school on transport in

nanostructures provided several five-hour lectures

by leading experts supplemented by a few shorter
seminars on transport in nanostructures. Electronic

nanostructures are of considerable technologi-
cal interest. With the decrease of the feature size

of state-of-the-art electronic devices, nanostruc-
tures will become more and more relevant to the

semiconductor industry. The school had a special

focus on graphene and electronic correlations in

one- and two-dimensional materials. The speakers

gave graduate-level presentations, introducing stu-
dents to state-of-the-art methods and techniques

used to describe non-equilibrium phenomena in low
dimensional electronic devices. The number of par-
ticipants in the spring school was limited to 35 and

while the school was primarily aimed at instruct-
ing PhD students and young postdocs, more senior
scientists who wanted to acquaint themselves with
the subject of the school were also welcome. 20 par-
ticipants belonged to the FONE programme and the

school was seen to strengthen European physical
sciences in this promising area of research.

¢ 1st FONE Conference on Nanoelectronics 2008
Taormina, Italy, 29 June-3 July 2008
http://www.esf.org/fone

The 1t FONE conference, Nanoelectronics 2008,
took place mid-way through the programme and
attracted 56 participants. It gathered physicists,
chemists and electrical engineers together for three
days to discuss and present research results in nano-
electronics in the broadest sense. This included both
the investigation of the unique properties of matter
at the nanoscale, and the quest for a technology to
realise terascale integrated systems.

All topics relevant to FONE projects were
addressed, so that the conference was an oppor-
tunity to put activities in FONE in the context of
international research on nanoelectronics. Among
the invited speakers in the field were Professor Rolf
Haug (University of Hannover), Professor Jonathan
Bird (State University of New York), Professor
Guido Meier (University of Hamburg), Professor
Joerg Appenzeller (Purdue University) and Dr Jamie
Warner (University of Oxford).

e SpiCo, SPINCURRENT and SPINTRA Workshop
Palermo, ltaly, 14-17 December 2008
http://www.esf.org/fone

The FoNE projects SpiCo, SPINCURRENT and
SPINTRA recognised that added value to their
action could come from a joint meeting; this was
held in Palermo in December 2008. 33 researchers
participated in the workshop with interests spanning
state-of-the-art problems regarding the fabrication
of spintronic devices, the interpretation of the phys-
ics involved in quantum electron transport of these
systems and control with external sources.

The workshop included key-note talks from lead-
ing scientists in the field, presentations by FONE
scientists covering the latest results and a poster
session with contributions from junior researchers.
It was an opportunity for the scientists to network,
exchange results and develop new collaborations.
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FoNE Final Conference

Madrid, @ain

¢ International School and Conference:
Spintronics and Quantum Information
Technology (SPINTECH)
Krakow, Poland, 7-11 July 2009
http://info.ifpan.edu.pl/spintech5/

Akin to the previously successful SPINTECH con-
ferences, SPINTECH s highlighted fundamental
physical phenomena related to spin-dependent
effects in semiconductors and advances in the devel-
opment of new semiconductor spintronic materials,
structures and devices. This included quantum
information hardware and concepts. The school
took place during the first half of the week to orient
students in this emerging field, and was followed by
a conference aimed at stimulating progress in the
fabrication, measurement and theory of semicon-
ductor spintronic systems.

9-13 September 2009

* FoNE Final Conference
Madrid, Spain, 9-13 September 2009
www.uam.es/otros/foneconf/

The 2”4 and final FONE conference in Miraflores
(Madrid) was organised by Professor Farkhad Aliev
(SPINTRA member), and co-organised by Professor
Christopher Marrows (SPINCURRENT mem-
ber) and Professor Merlyne de Souza (DEWINT
member). It formed an excellent platform for dis-
semination of some of the latest developments in
the fields of spintronics and nanoelectronics, and
discussed means of continuing activity beyond the
end of the FONE EUROCORES programme.

The main goals of the final FONE conference in
Madrid were two-fold:
e Dissemination of results and activities. All
five main collaborative projects which formed
FoNE, i.e., SPINTRA, SPINCURRENT, SpiCo,
IMPRESS and DEWINT, each organised a half-
day scientific session. In these, in addition to
20-30 minute talks summarising project outcomes,
invited external speakers (about one for each of
the projects) gave more extended expert overviews.
In this aspect, the final FONE conference was simi-
lar to the first one held in Taormina, Italy, in 2008.
Discussion of (i) the continuation of network
activities beyond the end of the projects and (ii)
final reporting. In addition to local project meet-
ings, joint meetings of principal investigators/
project leaders from all research groups were
organised to discuss plans for further research
collaboration.

The research groups participating in this conference
came from distinct fields of nanoscale physics, mag-
netism, superconductivity and molecular electronics.
This meant that the final ESF-FONE conference pro-
vided a forum for further cross-fertilisation between
leading European research groups working in fun-
damentals of nanoelectronics and the exploration
of emerging themes. Additionally, the organising
committee invited several experts from industry to



the final FONE conference in order to increase the
commercial exploitation of FONE results.

The plenary session was inaugurated by
Professor Klaus Kern (Max-Planck Institut fiir
Festkorperforschung, Stuttgart), who highlighted
state-of-the-art developments in STM investiga-
tion of metal-molecular contacts, in particular
the issue of isolation of graphene in epitaxied SiC.
Professor Vitali Metlushko (University of Illinois
at Chicago) gave direction on technology associ-
ated with magnetic nanostructures and practical
solutions on design issues for a magnetic memory.
Other invited speakers included Professor Maxim
Tsoi (University of Texas at Austin) and Professor
Michel Viret (CEA-Saclay) who gave insight into
antiferromagnetic spin transfer torque, spintronics
and ultra-thin domain walls respectively. Professor
Robert Stamps (University of Western Australia)
gave a presentation on exchange anisotropy in
ferromagnetic/antiferromagnetic coupled sys-
tems. The requirements of mainstream technology
from the International Technology Roadmap of
Semiconductors were highlighted within the pro-
jects (for example, DEWINT).

Altogether 55 researchers participated in the
conference which included more than 40 oral pres-
entations and posters from all FONE collaborative
research projects. The young investigator session
was an additional strong point, reiterating Europe’s
number one position in physics in terms of training
and consolidation for the future; it was particularly
encouraging to note the confidence demonstrated
by the young scientists.

To summarise, the collaborative FONE activities
have had a significant impact on the fundamentals
of nanoelectronics, already stimulating follow-up
collaborations and projects with new ideas.
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Outreach Activities

5.1 Royal Society Summer Science
Exhibition 2008 “Wonder in carbon
land: how do you hold a molecule”
(London, 30 June-3 July 2008)

The annual Summer Science Exhibition of The Royal
Society is the Society’s main public event of the year
and is open to members of the general public as well
as students, teachers, scientists, policymakers and
the media. It brings together members of the pub-
lic and teams of researchers at the cutting-edge of
science and technology and therefore provides a
unique opportunity for the public to interact with
scientists and ask them questions about their work.

Professor Andrew Briggs (IMPRESS) along with
researchers from both the University of Oxford and
the University of Nottingham organised Wonder in
carbon land: how do you hold a molecule, one of 23
science exhibits at the 2008 event. Structural models
at the event helped the team explain the advanced
technology of carbon nanotubes and nanocages,
and they have produced several worksheets that are
available to download.

» Movre information at:

o http://royalsociety.org/Wonder-in-carbon-land-
how-do-you-hold-a-molecule/

o http://www.nottingham.ac.uk/nanocarbon/
freestuff.html

From Britz, D. A and Khlobystov, A. N. Chem. Soc. Rev. 35, 637
(2006), http://dx.doi.org/10.1039/b507451g. Reproduced by
permission of the Royal Society of Chemistry.

5.2 Interviews in printed
and online newspapers/journals

e Professor Jozef Barna$ (SPINTRA) gave an
interview on his contribution to spintron-
ics to a national newspaper, Gazeta Wyborcza,
12-13th April 2008, written by Adam Kompowski.

o Professor Arturo Tagliacozzo (SPINTRA) gave an
interview on spintronics to the national newspaper,
1l Mattino, on the occasion of the EUROCORES
FoNE Workshop ‘Cuma: Quantum Transport,
Magnetic Nanodevices and Spintronics’, 9-13th
December 2007, Pozzuoli, Italy. The article
appeared on 8P December 2007, page so.

e Professor Bogdan Butka (SPINTRA) gave an
interview on spintronics to a local newspaper,
Wyspiarz, number 45 (327), 6-12tF November

2007, page 13.
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e Bilayer Graphene for TFETS, by Belle Dumé,
26 June 2009
http://nanotechweb.org/cws/article/tech/39595
(DEWINT).

e Graphene makes transistors tunable, by Neil
Savage, IEEE Spectrum, September 2009 (in print
and online:
http://spectrum.ieee.org/semiconductors/
materials/graphene-makes-transistors-tunable)
(DEWINT).

e Warner, J. H., Schaffel, F., Zhang, G., Rimmeli,
M. H,, Biichner, B., Robertson, J. and Briggs, G. A.
D. Investigating the diameter-dependent stability
of single-walled carbon nanotubes. ACS Nano 3,
1557 (2009).

Nanowerk Spotlight 25 June 2009.
www.nanowerk.com/spotlight/spotid=11356.php
(IMPRESS).

o Joint Leeds/IBM press release ‘Beating the back-up
blues’ (http://www.leeds.ac.uk/news/article/s9/
beating_the_back-up_blues), which was widely
syndicated on online technology news websites.
(SPINCURRENT).

o Scientific highlights at the Diamond Light Source
synchrotron (SPINCURRENT))
http://www.diamond.ac.uk/Home/Beamlines/
Io6/casestudies/magnetic_devices.html
http://www.diamond.ac.uk/Home/Beamlines/
Ioé6/casestudies/magnetism.html.

e Professor Farkhad Aliev, ‘Nanociencia: El futuro
de detectores ultrasensibles de campo magnético’,
Unidad de Cultura Cientifica de la Universidad
Auténoma de Madrid.
http://www.madrimasd.org/informacionidi/noti-
cias/noticia.asp?id=39003&tipo=g
http://www.universia.es/html_estatico/portada/
actualidad/noticia_actualidad/param/noticia/
jjiai.html
http://www.navarrainnova.com/es/acercate/actu-
alidad/2009/04/20/15347.php
http://www.fys.es/fys/cm_view_tnoticia.asp?id=
2005495 (SPINTRA).

¢ Raul Villar, ‘Los secretos que aun esconden los
superconductores’, Unidad de Cultura Cientifica
de la Universidad Auténoma de Madrid.
http://www.uam.es/ss/Satellite/es/1234 8863444
85/12.42648658587/notcientifica/notCientific/
1242648658587.htm (SPINTRA).

5.3 Public websites

o The project leaders have their own web pages, where the
goals and the activities of their projects are presented
(e.g, SPINTRA: www.ifmpan.poznan.pl/spintra/).
The most interesting achievements of all five CRPs
are also presented on the ESF web page devoted to the
EUROCORES FoNE programme (www.esf.org/fone).

 Ferromagnetic Semiconductor Spintronics Web
Project: Free international database of semicon-
ductor spintronics publications, theoretical and
experimental data.

> More information at:
http://unix12.fzu.cz/ms/index.php
http://unixi2.fzu.cz/msold/index.php

5.4 Other outreach activities

e Patent: pending
“Proximity Josephson sensor”, presented at The
National Board of Patents and Registration of
Finland (www.prh.fi) on 15th February 2008
(application number FI20080124).

o Inventors: F. Giazotto (NEST CNR-INFM Pisa),
G. P. Pepe (CNR-INFM Coherentia, Napoli), T.
Hekkila (TKK, LT Lab, Finland), P. Helistu (VTT
IT, Finland), E. A. Luukanen (VTT MilliLab,
Finland). (http://patent.prh.fi/patinfo/default.

asp).

e The Oxford arc-discharge reactor for synthesis
of carbon nanomaterials features in a Nanoseries
video clip about carbon nanotubes that can be
seen at the following address:
http://www.youtube.com/watch?v=B4VTfgaKL
AM&feature=related (IMPRESS).

e Dr Benjamin, with input from Dr Morton, has
produced four podcasts on Nanotechnology on
http://itunes.ox.ac.uk/ (IMPRESS).



6.

Related ESF Activities

This section provides a summary of five activities
at the ESF — either recently completed or currently
ongoing — in the field of condensed matter phys-
ics. Where possible, information is disseminated
between these activities and those of FONE in order
to promote links between them.

6.1 Research Networking
Programmes

Research Networking Programmes are another

instrument of the ESF, which comprise networking

activities of four to five years to lay the foundations

for nationally funded research groups to address

major scientific and research infrastructure issues.

They can involve:

e Science meetings (workshops, conferences or
schools);

o Grants for both short visits and longer exchange
visits;

o Publication of information brochures and leaflets;

o Creation and maintenance of scientific databases
at the European level.

6.1.1 Arrays of Quantum Dots and Josephson
Junctions (AQDJJ)

AQDJ]J was an interdisciplinary Research Network-
ing Programme aimed at identifying frontiers and
future needs in condensed matter, low tempera-
ture and nonlinear physics. In particular, special
attention was given to novel photonic methods
of optical and microwave characterisation of
these arrays which are contactless, fast, informa-
tive and, therefore, efficient and simple to use.

AQDJ]J joined both theoretical and experimental
efforts with the aim:

e To explore and understand the structure and
dynamics of low energy excitations in these sys-
tems, with special emphasis on the physics of
various complex Josephson systems, such as
Josephson ladders, long Josephson junctions and
others in different geometries and types of back-
ground;

« To continue intensive investigations on the growth
of arrays of nanoparticles and quantum dots, and
other properties of nanostructures;

e To develop a complete picture of low and high
energy excitations of Josephson junction arrays
and other nanostructures by focusing on three
topics:

— physics of the interaction of light and micro-
wave radiation with nanoparticles, quantum
dots and Josephson arrays, characterisation of
these arrays and optical manipulation of their
properties especially in the quantum regime;

— structure and excitations in quantum dots and
Josephson arrays, pattern formation and self-
organisation;

— physics of the growth and self-organisation
of arrays of quantum dots and nanoparticles
within organic matrices.

The ESF AQDJ]J Research Networking Programme
ran for five years from June 2004 to June 2009.

> More information at: www.esf.org/aqdjj.
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6.1.2 Interdisciplinary Statistical and Field
Theory Approaches to Nanophysics and Low-
Dimensional Systems (INSTANS)

INSTANS was an interdisciplinary Research

Networking Programme aimed at identifying

frontiers and future needs in condensed matter,

quantum field theory and statistical physics.
INSTANS aimed:

e To study electronic systems, such as nanotubes,
quantum dots and quantum Hall effect devices,
as well as specific devices featuring cold atoms.
These systems are dominated by quantum
effects and strong interactions, which give rise
to non-perturbative effects, such as spin-charge
separation or fractionally charged excitations;

¢ To sharpen a new set of powerful non-pertur-
bative theoretical methods recently developed
within the area of statistical field theory;

e To set up a new theoretical framework to answer
the fundamental questions encountered in the
modern physics of nanoscopic and low-dimen-
sional systems.

The ESF INSTANS Research Networking Pro-
gramme ran for five years from October 2005 to
October 20r10.

> More information at: www.esf.org/instans.

6.1.3 Nanoscience and Engineering

in Superconductivity (NES)

NES is a Research Networking Programme aimed

at identifying the fundamental relations between

quantised confined states and the physical prop-
erties of superconducting quantum coherent
systems.

NES aims:

« To investigate confined condensate and flux in
superconductors at the nanoscale by using vari-
ous confinement patterns introduced artificially
in the form of individual nanoplaquettes, their
clusters and huge arrays;

¢ To study the dependence of the quantisation
effects on the confinement length scale and the
geometry;

e To tune the boundary conditions, defining the
confinement potential, by using the hybrid super-
conductor/normal and superconductor/magnet
interfaces in superconducting nanosystems;

¢ To reveal the evolution of superconductiv-
ity at the nanoscale by determining the size
dependence of the superconducting critical tem-
perature and the gap in mass selected clusters

and nanograins and also by studying superfluid-
ity in different restricted geometries;

« To investigate the flux confinement by magnetic
dipoles and other periodic pinning arrays in super-
conductors.

The ESF NES Research Networking Programme
will run for five years from May 2007 to May 2012.

> More information at: www.esf.org/nes.

6.1.4 Quantum Spin Coherence and Electronics

(QSpiCE)

QSpiCE is a Research Networking Programme

aimed at identifying frontiers and future needs in

quantum information processing, coherent quan-
tum transport and correlation phenomena.
QSpiCE aims:

o To investigate quantum spin-dependent effects
and transport in nanoscale structures such as
semiconducting nanowires, carbon nanotubes,
quantum dots and graphene nanoribbons;

¢ To improve the manipulation and the control of
the electron or hole spin in nanostructures and
at analysing and harnessing the various mecha-
nisms leading to relaxation and decoherence of
spin in nanoscale objects;

e To strengthen networking between the leading
European groups in the field and thus increase
their influence in this important and popular
field of modern condensed matter physics.

The ESF QSpiCE Research Networking Programme
will run for five years from June 2009 to June 2014.

> More information at: www.esf.org/qspice.



6.2 EUROCORES Programme:
EuroGRAPHENE

EuroGRAPHENE is a three-year programme,
which recognises that there is a clear need for
European-wide cooperation to tackle the chal-
lenges of deepening current understanding of the
physical properties of graphene; expanding research
into new areas of chemically modifying the material
and searching for methods to design its electronic
properties; investigating its mechanical and electro-
mechanical properties, broadly studying kinetic
processes in graphene aiming at understanding
optoelectronic effects; and modelling graphene-
based devices for any functional applications.

EuroGRAPHENE provides the framework for
bringing together the complementary expertise of
technologists, experimentalists and theorists within
small and medium-size consortia of world-leading
European research groups. In doing so it aims to
accelerate the pace of European research in gra-
phene and its applications by concentrating and
networking the activities.

The EuroGRAPHENE EUROCORES programme
will run for three years from June 2010 to June 2013.

> Move information at: www.esf.org/eurographene

UROPEAN
CIENCE
'OUNDATION

EUROCORES Programme

EuroGRAPHENE

Maximising the Impact of Graphene Research
in Science and Innovation

The physical structure of graphene consists of a
single layer of carbon atoms densely packed in a
honeycomb crystal lattice (Courtesy of V. Palermo,
ISOF, Bologna, Italy).
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FoNE Review Panel Consensus Report

Strasbourg, 11 May 2010

The Fundamentals of Nanoelectronics (FONE) pro-
gramme has been a success in producing world-class
scientific achievements, augmented by the added
European dimension.

There was good progress throughout the three
years achieving many of the originally proposed
objectives. Major publications appeared in high
quality journals spanning the duration of the
program. ESF networking activities played an
important role in facilitating collaboration and
information sharing,.

The five Collaborative Research Projects (CRPs)
covered most scientific activities within the area
of fundamental nanoelectronics. Although major
projects on nanoscale photonics and superconduc-
tivity could not be included explicitly, due to limited
resources, they were indirectly addressed within
some projects.

1. Specific scientific achievements

There were several internationally-competitive
highlights from the CRPs. Notable examples, with
potential for future applications, include:

e Realisation of spin chains on fullerenes, encap-
sulated in carbon nanotubes (peapods) and
measurement of spin properties.

¢ Demonstration of a frequency-dependent spin
torque resonator based on current-threshold mag-
netic domain-wall pinning physics.

« Creation of a quantum resistance standard using
graphene on silicon carbide.

e Realisation of non-volatile control of ferromag-
netism with a ferroelectric gate — a new kind of
multiferroic system.

o Theoretical demonstration of a channel field effect
transistor using a graphene nanoribbon.

¢ World record Curie temperature (188 K) for a fer-
romagnetic semiconductor.

e Creation of a non-magnetic spin-photovoltaic
polarimeter that provides a direct electrical meas-
urement of light polarisation.

2. Networking, training
and dissemination

Nanoelectronics is a broad and worldwide rapidly
developing field of research. Effective networking
and broad dissemination of research results is vital
to maintain momentum and to avoid duplication
of research activities. The main achievements of
the collaboration as a whole had been made pos-
sible through exchanges, sharing of resources and
complementary expertise.

Networking has generally been good, though
by no means consistent throughout the five consor-
tia, varying from essentially (only) preparation and
attendance at the FONE conferences (DEWINT)
to multiple bi-partite exchanges within the most
actively networking collaborations (SPINTRA).

Examples of the networking activities are the
various workshops, schools, and conferences organ-
ised in the framework of the FONE programme:

o The 15t FONE conference “Nanoelectronics” (July
2008) in Taormina, Sicily, organised by the s
CRP’s participating in the EUROCORES FoNE
programme.

e The Pozzuoli workshop (December 2007) on
“Quantum Transport, Magnetic Nanodevices,
and Spintronics” run jointly by SPINTRA, SpiCo,
and SPINCURRENT.

e The SPINTRA workshop organised in Poznan
(January 2007).

o The 4th and 5t Windsor Summer Schools (August
2007, August 2010) organised by V. Falko (SpiCo).

e The Capri Spring School on “Transport in
Nanostructures” (March-April 2008) organised
by A. Tagliacozzo (SPINTRA) and C. Marrows
(SpinCurrent).

o The “Fifth International school and Conference
on Spintronics and Quantum Information
Technology” (SPINTECH V) organised in
Cracow (July 2009) by T. Dietl (SPINTRA) and
D. Loss (SpiCo).

o The final FoNe conference at Miraflores de la
Sierra (September 2009) organised by F. Aliev
(SPINTRA) and co-organised by C. Marrows
(SPINCURRENT) and M. de Souza (DEWINT)
confirmed the importance and impact of the
FoNE programme.



Training was generally excellent, with students
and early-stage researchers benefitting substantially
from the opportunities to visit other groups and to
attend the conferences and workshops which have
been organised, both within and outside FONE.

Dissemination of research results was generally
very good although variable as might be expected
from projects that are mainly very fundamental ori-
ented. Researchers targeted high impact journals,
whilst also giving an impressive number of confer-
ence presentations, invited talks and posters.

The recipients of dissemination should include
as much as possible a wider audience for the public
understanding of science, but this was not always
the case. There were a few examples where the
excitement of nanoelectronics and quantum infor-
mation was presented to a more general audience
through newspaper articles and public demonstra-
tions. Two notable examples of video lectures and
podcasts have clearly struck a chord with the general
public considering the number of downloads. More
of these outreach activities would be welcome if we
are to gain and maintain the support of European
taxpayers.

To summarise, the collaborative FONE activities
have had a significant impact on the fundamentals
of nanoelectronics, already stimulating follow-up
collaborations and projects with new ideas.

3. Realisation of the FONE
programme’s potential

Enhanced interaction between research teams
The EUROCORES FoNE programme has stimu-
lated much activity among the project partners.
The impact on the various research domains, in
view of the relatively modest funding level, was
very positive, initiating many innovative ideas. In
this respect, a focused programme such as FoNE, is
capable of making a significant contribution to the
European research portfolio.

Most important was the activation of collabo-
ration between the partners within the projects,
combining theoretical and experimental research
in order to lay the foundations for new nanoelec-
tronic devices.

In general, all participants made good use of the
FoNE programme which impacted very positively
the various areas under examination. However,
there was a wide variation in the level of collabora-
tion within each CRP. In SPINCURRENT, SpiCo
and SPINTRA, the level of collaboration was excel-
lent, contributing much to their scientific success.

The FoNE programme provided the oppor-
tunity to recruit PhD students and postdoctoral
researchers, enabling the transfer of experimental
and theoretical methods between different research
laboratories. It also stimulated the dissemination of
results, ideas and triggered new projects.

FoNE brought together leading European
researchers creating a fertile ground for the fur-
ther development of innovative ideas enhancing
the dynamics and reputation of EUROCORES
programmes. This stimulated proposals for new
national and EU programmes as well as interna-
tional collaborations.

The programme enabled different communi-
ties, each with their own expertise, to pool and
enhance their resources. This created conditions
for the stimulation of research activities through-
out Europe.

4. Suggestions to achieve
optimal use of the EUROCORES
programme’s experiences

in potential future initiatives

in this area

General

o The programme could be better advertised. In
order to develop scientific research uniformly
throughout Europe, strong research groups should
be encouraged to integrate researchers from new
member countries of the EU. Participation in
EUROCORES programmes opens this possibility.

o The role of Panel Members could be more active,
not only in evaluating proposals, midterm and
final reports, but also in additional activities dur-
ing the networking phase of the programme. Panel
members were only invited to one FONE confer-
ence (Taormina 2008).

Specific
a) Aims of the programme

e More emphasis should be given in the report
to the main objectives of the CRP e.g. how the
research performed fitted within those goals of
the programme.

e Both in reports and particularly at the
EUROCORES programme conferences, the
project leaders should provide a summary to
remind the audience/reader of the aims of their
CRP. This sets the scene of what progress has
been made.

b) Benefit of the programme
o It would be interesting to report in more detail
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how the programme is beneficial for the startof ~ Final remark

new initiatives (projects, collaborations), and for The evaluation panel would like to point out that
the future career of the researcher. the programme is effectively managed by the ESF

o More encouragement of use of the web lectures/  staff, who are professional, receptive and very well
demonstrations/podcasts/youtube would be wel-  organised.

come. This is becoming increasingly important
for the public understanding of science with a
potentially massive European audience.

¢ The PIs should send short research summaries,
say every 6 months, to the programme manager,
summarising progress highlights, problems,
next steps, new opportunities, etc. The template
would be provided by the ESF.

c) Scientific output

e It should be made clear from the list of publica-
tions in the report if: i) the list contains the total
number of papers published by the partners in
the consortium; ii) the list is restricted to papers
directly related to the programme; iii) the list
is restricted to those papers acknowledging the
FoNE programme.

d) Collaborations

o It is generally difficult to evaluate from the
reports the quality and quantity of collabora-
tions. All CRPs should clearly report on the
papers which include at least two different part-
ners within the consortium. On presentations at
conferences it would help to know which of these
were collaborative with at least one other group.

o In order to initiate effective interactions, a first
meeting with all CRPs should be held within the
first 6 months.












