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PART A Budget breakdown and project summary

Al. Overall Budget breakdown for the project

Estimated eligible costs (whole duration of the priect)

Participant . Requested
number in zr?cr)trltc Irf):nqg RTD/ Total receipts EC
this project Innovation Demonstration | Management Other TOTAL contribution
(A) (B) ©) (D) A+B+C+D
0
1 CNR-IOM 643.899 162.121 58.683 864.703 0 703.728
0
2 STFC 392.224 27.454 28.095 447.773 0 349.717
0
3 CSIC-CNM 290.670 22.970 22.970 336.610 0 263.943
0
4 PSI 243.000 16.200 33.600 292.800 0 232.050
0
5 OEAW 303.468 11.478 11.483 326.429 0 250.562
Total 1.873.261 0 240.223 154.831 | 2.268.315 0 1.800.000




A2. Project summary

GENERAL |NFORMATION

Project Title Nanoscience Foundries and Fine Analysis

Starting daté' First day following signature of contract by ther@mision

Duration in month® 32 | call (part) identifie? | FP7-INFRASTRUCTURES-2007-1
Activity code(s) mosit INFRA-2007-2.1-01

relevant to your topic

- Nanoscience, Nanofabrication, Users Facilities,cByotron Radiation Experiments in Nanoscience
Free keywords

Abstract" (max. 2000 char.)
We intend to study the feasibility of an Europearster of nanoscience facilities, which will coris$
3-6 Centres closely attached to a number of selectgge Scale Facilities located within Eurdpe
(synchrotron radiation sources, neutron scattesimgrces, high power lasers including free elecjron
lasers and high performance computing, etc). Thister of nanoscience facilities will enable usier
conduct fine analysis experiments and modellinthatnanoscale by offering access to state-of-thp-ar
synthesis, nanofabrication and analysis to a wedearch community. Hence, by providing innovajive
cutting edge preparation and characterization t@olgies to European scientists, this delocaliged
institution will raise the standards of nanoscieres@eriments in the European Research Area]and
allow full exploitation of the affiliated Large SeaFacilities.

The NFFA design study will develop the Emergingg@sals, named NANOSCIENCE, in synelgy
with the ESFRI roadmap 2006. NFFA is a structugngject for the ERA that requires to be starfted
with support by the EC under FP7, in order to rethehmaturity to be validated as a potential Rl by
ESFRI. The NFFA Centres for users will share a comniechnical platform for advancéd
nanofabrication and characterization of nanostrestucomplemented by specialised methodg for
synthesis of materials, specific analysis, computat methods of simulation, according to a fo-
ordinated science plan.

The NFFA design study will analyse the full spectrof Research Infrastructures relevant |for
nanoscience that are currently in operation ORénpreparatory phase of FP7.




A3. List of beneficiaries

List of Beneficiaries

Beneficiary Beneficiary name Beneficiary Country Date enter | Date exit
Number short name project project
1 Consiglio Nazionale delle Ricerche
(coordinator) | — Istituto Officina dei Materiali CNR-IOM ftaly 1 32
5 SC|enc_e and Technology Facility STEC L_Jmted 1 32
Council Kingdom
Agencia Estatal Consejo Superiof
3 de Invest|gz?1C|ones Cientificas - CSIC-CNM Spain 1 32
Centro Nacional de
Microelectronica
4 Paul _Scherrer Institute, Laboratory PS| Switzerland 1 32
for Micro- and Nanotechnology
Austrian Academy of Sciences
(Osterreichische Akademie der
5 Wissenschatft), Institute of OEAW Austria 1 32
Biophysics and Nanosystems
Research




PART B

B1. Concept and objectives, progress beyond sfatieeeart, S/T methodology and
work plan

B1.1 Concept and project objectives

The proposed Design Study is a co-ordinated, gfiiotrt of 5 European initial partner institutiorss t
study the feasibility of a new kind of users infrasture for nanoscience, based on a cluster of
Foundry Centres strongly linked with the Large 8d&acilities for Fine Analysis of Matter.

B1.1.1 Concept of the Design Study

Nanoscience has proved to be of enormous potentitie development of new materials and
functional systems, tailored at the nanoscale, kgl have significant impacts on many aspects
of economy, health, and society. The worldwide @&mwass of this potential has prompted various
supporting schemes and research infrastructurasaled to nanoscience and for nanotechnology,
in many industrialised and developing nations, agniat bridging between the fundamental
research and the industry oriented developmentarelse One of the examples of such specific
infrastructures is the National Nanotechnolgy &titie (NNI) and Department Of Energy (DOE)

plan of Nanoscience Centres in the United Statéswadrica (US).

Detailed analyses of the emerging need of infratire to sustain the European research in
nanoscience have been done by National Sciences Blahby the GENNESYS (Grand European
initiative on nanoscience and nanotechnology usiagtron and synchrotron radiation sources)
exercise (White Book to be published in Jan 2008rahe last 5 years. The need of such
infrastructures has been explicitly stated in tleséssment of Feasibility of the European Institute
of Technology (EIT) (IP/A/ITREC/IT/2006-157):

“Analyses made by the key players in, for exampigroelectronics and nanoscience and
nanotechnology, strongly indicate that the keyueaf the desired European landscape is a
series of strong, critical mass centres at existingversities or research institutes coupled with
a few large scale institutions to bridge the gapwsen academic research and company in-
house technology development.”

Also several Joint Technology Inititatives (JTI)den discussion in FP7 do include, with an
industrial application perspective, the descriptmian enhanced use of Large Scale Facilities
(LSFs) for accelerating the development of appiessgarch and prototyping of new technologies.

Europe has a great potential in impacting nanosei@md nanotechnology, thanks to its remarkable
infrastructure of large scale facilities, mostlynslirotrons, neutrons, novel Free Electron Laser
sources, planned high power laser facilities, d&edpresence of strong, mostly academically based,
computational and simulation groups. In order tmdpice that impact in nanoscience, it is necessary
for Europe to develop a network of nanosciencdif@s, organized as a distributed infrastructure,

in close connection with fine-analysis centres, agdipped with clean rooms, basic technologies



for top-down and bottom-up nanostructuring of nratt@aterials growth and atom/by/atom,

molecule/by/molecule manipulation, such as to alfowdirect application of the most advanced
structural and functional physical probes, frompiised radiation to variable polarization X-rays,

from prototypical interfaces to well controlled aregproducible artificial systems with nano-scale
architectures.

In this connection the concept of nanoscienceifeslattached to LSFs was included in the 2006
ESFRI roadmap as one of the Emerging Proposalsch&iABIOSCIENCE.

NEFA proposes to investigate in detail the feasityil of the NANOSCIENCE Emerging
Proposal, to develop the concept into_an impleméioia plan for consideration in_the next
update of the ESFRI roadmap as a mature project fom European Research Infrastructure on
Nanoscience and Nanotechnology.

NFFA will perform the feasibility study and techaicstudy for the RI that will offer to its userseth
full advantage combining state of the art nanotation and characterization with the most
advanced tools and methods for fine analysis based
i) pulsed photon beams from fs to ns and from IRXteays as produced by
synchrotrons, free electron lasers (FELS), highvgrolasers and neutron
methods,
i)  atomic modelization and computational simuwdati

The NFFA infrastructure will begeographically distributedon a small number (3 to 6) of
multidisciplinary Foundry Centres for NanoScienceeRearchlocated in the vicinity of those
LSFs that will appear as the most suitable to &ffelty develop the synergy with nanoscience
activities and the best potential to integrate [drger users facility brought about by the NFFA
Centre.

The NFFA Centres will provide an effective integvat of research efforts in nanoscience by
academic, research, industry and civil servicee ®penness and effective impact on European
research will be the key ingredients of NFFA.

The NFFA Centres will share a common technicalfptat for advanced nanofabrication and
characterization of nanostructures, thus providingopean users witmetrologically well defined
and comparable nanofabrication protocqlsalso complemented by specialised methods for
synthesis of materials, specific analysis, compartat methods of simulation, that will be
implemented in specific locations, according taardinated science plan.

The NFFA Centres will also develop strong linkshwiheory groups with the aim of providing
users access also to advanced methods of atomielimgdand computer simulations of
nanosystems and of the “intelligent synthesis” @inmaterials and nanosystems.

The NFFA centres will develop the firsRepository of Nanoscience Data and Protocdty
Metrology, Synthesis, Analysis on systems selebiethe research community. A general rule, to
be fine tuned in case of industrial user projeatf, be that the new knowledge produced with a
main role of the NFFA centres could be put in aos#ory allowing the broadest research
community to access data and metadata, under awETgprules of access but also protecting
adequately the intellectual property.

The geographical neighbourhood of each Foundryr€avith an existing Large Scale Facility, will
also provide technical support and access faalititeusers. The nanoscience community will be
ready to conduct fine analysis of the samples WiehLSF instruments, adding an enormous value



to the research projects on new materials and iumadtsystems. The general users’ community of
LSFs, on the other hand, will have access to tagmerally unavailable clean room methods for
preparing high quality research samples using radmmimfation and material synthesis tools directly
“on site” and, where appropriate“situ’.

A much wider community of scientist and technigaéi@ators will benefit, via the Repository, of the
work on nanoscience done at the LSFs, than todiag. overall impact of the LSF in nanoscience is
expected to increase considerably with NFFA.

B1.1.2 NFFA and Large Scale Facilities for Fine Arlgsis

The scientific rationale for housing the NFFA-RIbes next to LSF for fine analysis is the
following:

1) The wavelength or energy range of the radiapfoovided by synchrotron radiation
and free-electron-laser facilities is ideally sditéor the reciprocal or real space
characterization of nanoscopic structures, whickehgpatial dimensions from tenths
to thousands of nanometers. X-rays in the 7-10 lag)je are a perfect match for
nanomaterials structural characterization. The hiigix of these sources makes
possible probing either the static structure oltéae changes in nanoscale structure.
Soft X—rays can be used for real-space imagingutiiro<—ray microscopy, also with
magnetic contrast via dichroism with lateral resiolu reaching the nanometer scale,
and therefore almost meeting the domain of electnomcroscopies. The
characterization of multicomponent systems, inglgdnorganic materials, can exploit
anomalous X-ray scattering. The electronic strictwf materials undergoes
substantial changes as the size scale is reducetl,isa directly accessible by
spectroscopy.

2) The time domain is of key relevance both for damentally understanding the
properties of matter that determine macroscopicabelrs, like the macroscopic
magnetization reversal of a magnetic bit or thecpeding of catalysis, contributing
also key information for applications. Synchrotrgmevide a unique access to the 30-
100 ps time scale in combination with photon scetgeor with electron spectroscopy.
Free electron lasers (FELs) provide a unique actest0-500 fs time scale for
experiments on diluted matter (gas phase, in flighsters) or condensed matter
(photon scattering, spectroscopies). Furthermore aad soft x—rays can be used for
lithography to the nanometer level in 3D thanksotdique incidence techniques.
Extreme power and fast lasers push time resol@vwem further.

3) Theory groups exist in connection with sever8lFk that are active both in the
understanding of the interaction of radiation andtter, and in the study of the
properties of matter at the nanoscale, in particlip the computer-experiment
methodology which addresses in a direct way algsodynamical properties at the
picosecond time scale. NFFA will address the pdgyilto support users’ access also
to relevant computational methods.

Conversely LSF are tributary to nanoscience foraaded instrumentation. X-ray optical devices
for extreme focussing are based on nanofabricaftfiractive optics, zone plates) and all

synchrotrons and FELs strive with the need of dguely their own optical elements by means of
expensive nanolithography equipment. Likewise thednof submicrometric accuracy in sample
positioning and handling relies, for example, orcnofluidics and optical manipulation which

require nanofabrication.



NFFA-RI will be synergetic with LSF also in the senof providing the proper environment for
instrument development and fabrication based onteahnologies.

Synergy with LSFs as neighbouring installations N\fFA-RI will represent also many non-

scientific advantages connected with their intensrganization as users facilities with large
turnover of international users. The neighbourheodld be beneficial in many ways in organizing
the users flux, in sharing existing, or new, usamilities like guesthouse, canteens, travel offices
meeting rooms, data treatment/storage/retrieviagnelogies etc.

B1.1.3 Objectives of the Design Study

The goal of the NFFA-Design Study is to bring totumiy the concept, that was introduced as
Emerging Proposal (NANOSCIENCE) in the ESFRI 200&dmap, of an European Research
Infrastructure for users of nanoscience methoddesdign, synthesis, and characterization of
nanostructures and functional nano-systems, inectmsnection with the use of advanced Fine
Analysis methods of investigation available at tterge Scale Facilities (Synchrotrons, Free
Electron Laser radiation and Neutron sources).

Summary of the objectives of NFFA-Design Study:
1) to design a RI based on several (3-6) Foundryn@es in close connection with LSFs
thus providing European researchers a substantiakass to state-of-the-art nanoscience
instruments and methods and fine analysis therefanereasing the competitiveness of
European research by structuring the ERA and creadi an ideal environment for
advanced training of researchers

2) to raise the standard of sample definition ancharacterization for advanced
experiments with ultrafast, nanofocused, high engrgesolution probes available at
Synchrotrons, FELs and Neutron facilities, therefermaximising the impact of LSFs on
European science and technology

3) to design a repository-type data bank on nanesce data, with wide regulated access
by research community

The feasibility study will include:

i) athorough analysis of the number and qualituUBof nanoscience projects requiring
design/simulation studies, synthesis, nanofabooatof samples and functional
systems, and advanced analysis and experimentatitbn time/space/energy high
resolution probes.

i) a technical analysis and design study of aptimised offer of advanced
nanofabrication methodsto European nanoscience, i.e. high energy eledteam
lithography, X-ray lithography, cryogenic scannipgobes, specialized Molecular
Beam Epitaxy or Chemical Methods for materials Bgsis, etc..., with careful
technical definition of tools and methods that witlake it actually feasible and
advantageous to operate as a users facility

iii) a technical analysis and design study of the basic qairements for clean rooms
and other infrastructure to define a basic comntandard of all Centres

iv) a strategic plan for a scaled implementation of Cents and their locationsin
Europe both in close connection and synergy withc#ie LSFs and providing
effective services also to nanoscience users froom@ies that do not host LSFs.



v) development of a RI science policgnd perspective joint management to monitor and
coordinate in the best cost/benefit approach theradlvdevelopment of the Centres
and their impact in European nanoscience by mandothe effective response to
users needs, both qualitative and quantitativeyedkas the effective role of NFFA in
increasing the volume of high quality research aadvanced training in
multidisciplinary nanoscience

vi) a general scheme ofjtiick technical feasibility assessment and quick ge review’
for enforcing the users access policy, making eitra for both research institution
and industry to use NFFA in order to increase tlkeempetitiveness in science and
technology. A general scheme of coordinated acdesdiSF beamtime when
appropriate for the specific project.

vii) a scheme opersonnel hired by NFFA-RI at the Centres with both research duties
(method developments and specific advanced studrebusers support duties, and a
scheme of associated personnel from academic/odsdastitutions contributing
locally to NFFA Centres

viii)a general policy olisers support and in-house research

iX) a scheme fopossible coordinated access tNFFA-RI and LSF where the science
proposals by users do require/justify it. The h&dindard of nanostructured systems
realized by users at NFFA-RI Centres will be ae@iff’e advantage for application to
beamtime at any LSFs, but in some cases a cooediradtion may be required by
users and accordingly a proper scheme must beestwahd agreed upon with the
individual LSFs.

X) A scheme for establishingpmmon protocols and standards in nanofabrication
and metrology, and/or for validating protocols and standardsettgyed by users

Xi) a scheme for ananoscience data repositonthat, with proper rules about intellectual
property by researchers, institutions, or industoyld give transparent access to the
scientific results and established protocols tovthele scientific community.

The key deliverable of the design study will bpraof of feasibility of setting up the Nanoscience
Foundry cluster, as part of European Research Infitucture for all users of nanoscience that
may have a direct or indirect advantage for thesearch in the specificity of NFFA-RI, that iis,
strong link to the fine analysis methods availaldéethe Large Scale Facilities

The feasibility study will produce an implementatiplan describing thenethod of operation, its
governance, the standard of the faciliteftered by NFFA-RI and themechanism of access both
academics (groups or individuals) and industriadttyer service enterprises.

The feasibility study will also include the detalldescription of at least three feasible Centres of
NFFA and their location, and the details of the gilde agreements with the institutions to be
involved in the construction of such Centres, idatg the rules defining mutual privileges and
engagements with the LSFs.

The feasibility study will provide a description @frepository of nanoscience data.

B1.2 Progress beyond the state of the art

The development of nanoscience, including methodd #ols for nanotechnology, can be
substantially improved by making available to alur@pean prospective users, the best
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infrastructures and a full exploitation of the nath of fine analysis of matter and of modelling and
simulation, while avoiding the risk of duplicatimdforts and decreasing the cost effectiveness. The
multidisciplinary environment of SR and FEL labar¢s adds also a fundamental value to
nanoscience research programs, if these are aeédgsaipported by a proper technological and
methodological nanoscience infrastructure.

A similar rationale has motivated in recent yearsumber of nanoscience / nano-technology
initiatives, including the remarkable one in the b\sthe DOE (Department of Energy), based on
the construction of 5 nanoscience centres (Berkélak Ridge, Sandia, Brookhaven, Argonne),
closely connected with the large-scale national odatories for X-rays and neutrons
(http://www.sc.doe.gov/bes/BESfacilities.ntm#NSRONly few examples of such an approach can
be found in Europe, e.g. in the biosciences, thdENocated near Hamburg), the Partnership for
Structural Biology laboratory (located at Grenolbe, the same site as ILL and ESRF). Those
research laboratories have privileged access ¢ Iacale neutrons and synchrotron facilities, and
share with those the general users’ support imfrestres.

The European potential users of NFFA-RI belong iwcerde areas: materials science, physics,
chemistry, life-sciences, various branches of exgjiimg, bio-medical application, etc., and come
from academia, national research institutions,iaddstry.

Currently there are no open facilities for suppwtfull nanoscience projects involving design and
nanofabrication of samples and functional systéhs.research is done via collaborations between
different institutions, with a generally low pacé@n complex processes are involved at far away
institutions (like growth, lithography, electricaharacterization, protection of samples, acquisitio
of beam time at a LSF, ...).

The quality and the effectiveness of research mrosystems will be substantially improved via the
use of dedicated facilities, where multimodal asdegossible. The main improvement in the state-
of-the-art will be:
i) the wide availability of advanced nanosciencélmds to a wide users community
i) the merging of fundamental research and narlesuoaterial science in an infrastructure
designed to support multidisciplinary research aod link nanofabrication and
nanometrology with the most advanced fine analygthods
iii) to substantially accelerate the developmenheiv science and applications by greatly
improving the reproducibility and test of new rdsut different Centres, by different
research user groups, both academic and indusémnyted.
iv) the availability, under proper access rules, detailed knowledge resulting from
research at NFFA-RI that could be beneficial teeotiesearch institutions and groups.

The basic infrastructure of each NFFA-RI centrel wé designed to allow flexibility for quick
implementation of new methods in nanoscience, smchake the state-of-the-art methods available
to a wide community of users, in very short timeéhwiespect to the relevant discovery/innovation,
in this way maximizing the return from the investrhe

To ensure the quality of external service and cotis upgrade of the techniques, the NFFA-RI
Centres will also support advanced and competitimehouse” research projects, focussing on
different areas of nanoscience, with multidiscigtyr approach, involving scientific networks with
prospective users, to allow also the growth of mmmn culture. These in-house science programs
will identify each Centre and strengthen its spégialso in the users program. The Centres will
provide to their users, as well as to users ohtterby LSFs, wide open access and collaboration for
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the development of science programs at a much dififgictiveness level than today. The “local”
specialization of each centre will reflect the llos@ength in research (nearby universities, resear
institutions, international centres etc.). The admnthis is to have research institutions deeply
involved with NFFA-RI centres. This is a guarantieat the NFFA-RI will be effectively integrated
in the research circuit (academic-public labora®facilities). Interfaces should be at the same
time completely transparent and with the lowestsfids barriers, except for a flexible but entirely
scientific assessment of the merit of the proposals

B1.3 S/T Methodology and associated work plan

The NFFA Design Study will perform the activitiesstribed in five work packages (WPs) with the
aim of developing a clear mission, a feasible stm&; and a scheme of implementation of the new
European Research Infrastructure.

a) definition of the mission of NFFA as European &id of its Centres, analysis of the
multidisciplinary users communities and of the ascpolicy, analysis of all the existing national
activities in nanoscience that could usefully cogedan participating/supporting NFFA-RI Centres.

b) definition of the specifications of the genesalucture of the Centres, which will define the
NFFA standard. This includes technical work in thewelopment of novel schemes of technical
infrastructure (definition of user accessible cleamms) with built-in flexibility, of instrumentain

for nanofabrication and for characterization of en@ls and systems, of methods of analysis
including computation.

c) definition of specialised NFFA Centres and @& tlsers communities that would take maximum
benefits from their existence.

d) analysis of the existing LSFs in terms of thetlsynergies that could be developed with NFFA
and definition of a possible roadmap for the RI.

e) definition of schemes for the future traininginaties at NFFA-RI Centres. Definition of the
specifications of a NFFA-RI data repository andritkes of access. Dissemination of the NFFA
concept via web site, public workshops and NFFAKboo

The method that will be followed is to cover thare a-e by actions described in specific work
packages that will be co-ordinated by the initiattpers of NFFA-Design Study who will aim,
during the first year of the Design Study, to readinll European dimension of the project, also by
seeking the direct involvement of more partners &tenot in the proposers’ list. Explicit interest
in NFFA-Design Study has been expressed by ingtitstwho declare to consider joining NFFA-
Design Study after start.

This is an important goal of NFFA-Design Study. Timéal partners do provide a wide coverage of
competences and do represent a relevant part duthie European users community, but by far
not all of it, nor most of it. It is neverthelessry appropriate that the starting group is of adégu
size to draft the Design Study while reaching auélt relevant LSFs and nanoscience institutions
that are needed for a full assessment of NFFA-DeStgdy objectives.
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A series of targeted and widely advertised workshadl guide the definition of priorities for
sustaining European nanoscience with a direct expds the users community.

B1.3.1 Overall strategy and general description

In the spirit of a light and efficient structurédetnumber of WPs has been limited to the essential
ones. WP1 is the general management of the Desigly SVP2 is targeted to the monitoring and
survey of the users community, WP3-WP4 mimic thA ditivities of an I3 project and include the
design of a Data Repository, WP5 concerns the dedigraining practices in NFFA-RI centres and
dissemination activities and documents. The perdmices of such activities will be the perfect
project indicators towards the definition of a nratResearch Infrastructure.

The workplan is organised in analysis and feasyhbitisks.

WP1: Management of NFFA Design Study

The Overall Project Management will ensure timebhiavement of project results through
technical and administrative management. The migjigctives are: administrative and financial co-
ordination of the project, including control of vkopackage commitments, and installation of
effective means for quality control of the proje&lso the organisation of usage and exploitation of
knowledge derived from the project is assumed.
Tasks of WP1 include:

» web-homepage of the Design Study;

» database of NFFA, to be considered as the colleaionformation/documentation relevant

to the 5 beneficiaries in the design study phasesaould serve as a common platform;

= organisation of periodic meetings of the Co-ordoraBoard;

= organization of the FORUM (see B2.1 ManagementcBire and procedures);

= contacts with the Advisory Board,;

= preparation of documents for all beneficiaries;

= preparation and supervision of annual cost claandjt certificates submitted by all project

beneficiaries and EC reporting;

= organization of workshops and meetings;

= jssuing and filing of financial records;

= collection and dissemination of knowledge generatethe consortium.
Also progress review, decision-making, risk reviewd conflict resolution will be embedded
actions in the WP1 tasks, as well as monitoringhef status of the technical tasks and the timely
arrival of the proposed deliverables.

WP2: Analysis of users and science program, developwfddFFA roadmap

The detailed analysis of the needs of nanoscieseesun the next 10 years will be carried out by
the proponent participants, this will include:

a)A survey of the groups that are already userswloo are clearly potential users, of
synchrotrons, high power lasers, FELs and neutooinces for experiments in the domain
of nanoscience. This will provide a map of the &g competences in nanoscience that
already operate synergies with the LSFs.
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b)A broader analysis of the range of impact of NFRAlomains of nanoscience that acg
yet connected with the access to LSFs. This includsearch on functional materials and
systems, but also on metrology, toxicology of narbples, certification.

c)An estimate of the overall community that could &f@nform NFFA not necessarily as
active users but also as users of the data reppoforesults, nanofabrication/synthesis
protocols, remote access.

It is of utmost importance that nanoscience dodsremain confined to research but the applied
aspects of nanoscience lead to competitive advestdgr the most advanced and dynamic
European industries. Therefore, the project wilfirde guidelines for a balanced access to the
facilities by the scientific community, by the iretey and by civil services. The access to the NFFA
by industry has the merit of providing a wide spett of technologies in an environment of
advanced scientific knowledge and technical knowshim which industry could perform part of
research and development activities, and to lohebarriers between application oriented research
and fundamental research.

WP3: Design study of NFFA-RI Centres, technical layoliinstrumentation and tools.

A feasibility study will be carried out defining éhtechnical layout of the NFFA Centres, the
common configuration of infrastructure (clean rompscifications, particle beam lithographies and
nanofabrication, characterisation and nanometrolkogys) and the domains of specialization at
different Centres (e.g. atomic resolution microsesppand spectromicroscopies based on electron
beams TEM, SEM, LEEM and complementary nanometesoluion microscopies and
spectromicroscopies based on X-ray beams). Mainestsb of the activities will be optical
manipulation of micrometric/submicrometric samplgdanar lithographies with high lateral
resolution and nanofabrication with high aspeciosatnano-bio labs for the synthesis of hybrid
organic/inorganic, or bio/inorganic systems; depgient of sample protocols for combinatorial
material libraries for scanning probes; synthesisamostructured materials with tailored properties
like nanowires, nanotubes, dots, 1D, 2D and 3Desyst micro-fluidics. One of the main objectives
will be the optimal use of nanofabrication tools fianslating planar lithographies with high latera
resolution into nanofabrication with high aspedias (ICP, deep RIE, electrochemical growth), in
order to obtain a better saturation of top equipnael duplicating only the really “user hands-on”
instruments.

Metrology is an important issue for the developmeft nanoscience and nanotechnology.
Experiments on physical, chemical, biological ngstams, whether assembled with the help of
nanotechnology or found directly in nature, needusate metrological pre-characterisation, in
order to establish accurate correlations betwerrttstal and other physical properties. The topic
of metrology will be the objective of a specificska devoted to identify the type of tools, their
distribution in the facility network and the effart terms of investments and personnel resources
that should be devoted to this crucial aspect f@ tlevelopment of the nanoscience field.
Furthermore, the possibility of a joint developmeftnew metrology techniques and tools for
nanoscience based on X-rays and neutron will béoesgbin collaboration with teams of large scale
facilities. The deliverable will be the first profeof a user-oriented state-of-the-art clean room
environment for nanoscience, with proper safetggwdnd adequate technical and scientific NFFA
personnel to enforce the high standard. The passdd of NFFA and fine analysis methods for
toxicology estimates of nanoparticle environmeatad health impact will be explored. Analysis of
costing of capital equipment and operation as gitiawill be monitored.
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WP4: Development of management structure and formatiser access for NFFA-RI Centres.
Design of NFFA Data Repository and access critémtallectual property issues.

The detailed mission of NFFA will be outlined. Tlmanagement structure to operate the Rl and the
Centres, each one strongly connected with localexo&, research institutions and LSFs, will be
developed in this work package in close connectwoth WP3, where the first scheme of a
distributed facility will appear. The synergy betemeNFFAs and the LSFs will serve users in
multiple ways since LSFs could also be "clientsN#FAs for their own in-house research and, in
particular, their need of nanofabricated devicesiBveloping the facilities themselves.

The NFFA will develop and follow science plans witifined general and specific priorities for the
individual centres, as well as the flexibility thoav quick investment in novel research methods
and instrumentations, and to make it quickly avdddo users.

The NFFA users will perform research on-site ushegstate-of-the-art facility equipment and staff
support, according to their own expertise. Alteinrey the users will access to advanced hands-on
training courses in nanofabrication, analysis, amadlelling-simulation at the atomic scale, offered
by NFFA. The expert user groups will be capablerdproduce their own protocols in close
connection with Fine Analysis experiments at L% the large number of research groups that do
not have direct access to advanced nanofabricationniques will be capable as well to lead
experimental studies on samples and systems sysgdeand characterised at the state of the art,
making the overall comparison of results by differgroups and advancement of nanoscience
easier and faster. The NFFA users typically wikrsg limited periods of time at the NFFA centres
to complete their project. Practical concepts émote usage of NFFA will be evaluated.

The WP will also produce a general scheme of useess to the NFFA Centres either a direct
usage of the facilities, or as clients of the fties, or as trainees at the facilities. We wilvdop a
high-quality quick project acceptance process daptib enable the use of facilities within one
month, or less, by the users of NFFA. We will atlevelop a scheme for negotiating quotas of
access by NFFA to LSF beams, when appropriate, @tsa quick basis. This is aimed to both
fostering the advancement of new science, and tkera#tractive to industry to submit to NFFA
projects of advanced technological development.

The design of a Repository of nanoscience datayoemtiat NFFA open, under specific rules, to the
general scientific community and beyond is alsargdt of WP4. We will study a general scheme
for access to a repository of NFFA data and metadapable to enable remote users to reproduce
or develop their own nanoscience such as growthi¢faiion protocols, metrology results etc. Data
Repositories can be extremely effective if propsiachnd metadata formats are designed that could
enable remote users to retrieve full knowledgehanresults and of the conditions the results were
obtained and could be reproduced. This includes/iir and nanofabrication protocols, metrology
protocols and results, physical data on specifstesys. Interoperability issues, access by Internet
and related technical aspects will be defined.

The related issues of intellectual property willamEressed.
This feasibility study may have as an option totsdLimited Pilot Program” (LPP) to support the

access of users to existing facilities operategdnticipating centres, with the aim of developing
and testing the best practices for user access.

WP5: Schemes of future dissemination activities: ajning at NFFA-RI Centres, b) schools and
public conferences, ¢) NFFA book.
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The NFFA centres will naturally qualify as ideabpés for advanced training of young scientists
and engineers, for technical personnel and forgpers from industry or civil services. The state-
of-the-art facility equipment and highly qualifiestaff support, and the international users will
create a dynamical concentration of multidisciphh&nowledge and means very relevant for
nanoscience and for the formation of a new germratf science and technology developers and
operators. The advanced training for scientistgjreeers and technical operators in nanoscience
processes will also be a key issue in the prograsnoperation of the NFFA centres.

Similarly a scheme of periodic NFFA-RI summer sdeand open conferences will be defined in
order to reach the widest public and to introdwucthe use of the Data Repository.

During the Design Study phase of NFFA we will dexehew concepts for an advanced training
program in nanoscience at the NFFA centres. All NRpartner institutions have advanced
educational programs ongoing as well as researotramis with industry. The linking together of
these various teams in the NFFA project will praglie high level, interdisciplinary training
environment. A scheme will be developed by explprthe feasibility of agreements between
NFFA and academic bodies for validating trainingirses and practices at the doctoral level, for
engineers and for technical operators of nanoseigmrocesses. This will further ensure the
establishment of roots of the NFFA in the acadezniironment.

Summary book of the NFFA concept will be writterdadistributed as a work document for the
follow-up of the NFFA project and as a referencelbfor European nanoscience.

Protocols for risk assessment

The NFFA Centres will operate equipment by follogvstrict safety rules where they are applicable
and developing certified best practices as a gdheodefinition of NFFA standards for nanoscience
experiments and users operation. The activity ofetipment of a standard for safe user
nanoscience laboratory will address, albeit matlyingaome issues connected with the potential
toxicity risks of nanotechnology. This knowledgeillvalso be made available in the data and
metadata repository of NFFA.
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B1.3.2 Timing of work packages and their componentslissing timing for both deliverables and Milestons below

TIMING DIAGRAM AND MILESTONES OF THE MANAGEMENT WP:

Tasks, Deliverables,
[Milestones

Year 1

Year 2

Year 3

M3

M6

M9

M12

M15

M18

M21

M24

M27

M30

M32

T1.1D1.1 M1

M1

D1.1

T1.2

T1.3D1.2

D1.2

T1.4D1.3

D1.3

T1.5D1.5

D19

D19

T1.6 D14, D1.6

D1.4

D1.9

T1.7D1.7

D1.7




TIMING DIAGRAM AND MILESTONES OF THE TECHNICAL WOR K PACKAGES:

Tasks, Deliverables, Year 1 Year 2 Year 3
[Milestones M3 M6 M9 M12 M15 M18 M21 M24 M27 M30| M32

3

T2.1 D2.1 M3 o5

T2.2 D2.2 D2.2

M2

T2.3 D2.3 M2 D2.3

T2.4 D2.4 -
T3.1 D3.1 M4 = =

T3.2 D3.2 D3.2

173.3D3.3 D33

T73.4 D34 D24

T3.5 D3.5 D3.5

T3.6 D3.6 D3.6

T3.7 D3.7 D3.7
T4.1 D4.1 D4.1]

T4.2 D4.2 D4.2

T4.3 D4.3 D4.
M6

T4.4 D4.4 M6 D4.4

T4.5D4.5 DAt

T4.6 D4.6 D4.g

T4.7 D4.7 M7 D4.j

T4.8 D4.8 D4.9

M8| M5

T4.9 D4.9 M8 M5 D44

T5.1 D5.1 D5.1]

T5.2 D5.2 D5.2

T5.3 D5.3 D54
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B1.3.3 Work package list / overview

Work package list

Work Work package title Type of Lead Person- | Start End
package activity? | beneficiary | months* | month® | month®
No! No®

WP1 Management of NFFA Design Study MG 1 2P

WP2 Analysis of users and science programRTD 2 34 1 29
development of NFFA roadmap

WP3 Design study of NFFA-RI Centrgs, RTD 4 83 1 30
technical layout of instrumentation apd
tools

WP4 Development of management strucfureRTD 1 62 1 32
and format of user access for NFFA-RI
Centres. Design of NFFA Data
Repository and access criterja.
Intellectual property issue

WP5 Schemes of future disseminatjiorOTHER 3 13 6 32
activities: a) training at NFFA-RI
Centres, b) schools and public
conferences, ¢) NFFA book
TOTAL 214

! Workpackage number: WP 1 — WP n.

correspond to the GPF Forms):

RTD =

DEM =

Research and technological
collaborative projects and NoEs

development

Demonstration - applicable for collaborativejpcts

Insert one of the following 'types of activitigggr WP (only if applicable for the chosen fundsaeme — must

inctudstientific coordination applicable for

OTHER = Other activities (including management) applicdblecollaborative projects, NoEs, and CSA

MGT =

COORD = Coordination activities — applicable only for €A

SUPP=

all other start dates being relative to this siate.

Support activities — applicable only for SAs

Number of the beneficiary leading the work irsthiork package.
The total number of person-months allocated th eeork package.
Relative start date for the work in the speaifiark packages, month 1 marking the start date eftioject, and

Management of the consortium - applicable fbfumding schemes

Relative end date, month 1 marking the start datke project, and all end dates being relativthis start date.




B1.3.4 Deliverables list:

List of Deliverables — to be submitted for reviewd EC’

Del. | Deliverable name WP no.| Lead Estimated 9 Dissemi- Delivery
no.® bene- indicative | Nature nation date'
ficiary person- level .
months 10 (proj.
month)
D1.1 | Homepage NFFA 1 1 2 O PU 4
D1.2 | call for new participant 1 1 1 O PU 4
D1.4 | presentation to ESFRI 1 1 3 R PP 4
D2.1 | NFFA Users Survey 2 2 10 R PU 6
D1.5 | 15 Annual Report to EC 1 1 2 R PP 12
D2.2 | Draft of NFFA scientific > > 8 R PP 12
program
D4.1 | Mission Statement of R PU
NFFA-RI 4 1 8 14
D2.4 | |ndustrial Liaison Office 2 2 3 P PP 16
D3.2 | Design of Nanolitho 3 4 13 R,P PU 20
Facility
D3.3 Des-ign of Growth 3 4 13 R,P PU 20
Facility
Design of High
D3.4 | Resolution Metrology 3 4 13 R.P PU 20
Facility
D3.5 Design of_Nano- N 3 4 13 R,P PU 20
Manipulation Facility
D3.6 Des_ign of Nano-Bio 3 4 10 R,P PU 20
Facility
D3.7 | Scheme for Technical 3 4 6 R PU 20
Synergies
D5.1 | Scheme for NFFA-RI 5 3 3 R PU 20
staff training
D4.g | Definition of quality 4 1 6 R,P PU 24

standard for NFFA

10

11

In a project which uses ‘Classified informatibas background or which produces this as foregiouthe
template for the deliverables list in Annex 7 habé¢ used

Deliverable numbers in order of delivery date:-bDn

Please indicate the nature of the deliverablegusihe of the following codes:

R = ReportP = PrototypeD = DemonstratorQ = Other

Please indicate the dissemination level usingaditbe following codes:

PU = Public

PP = Restricted to other programme participants (idiclg the Commission Services)

RE = Restricted to a group specified by the consortfincluding the Commission Services)

CO = Confidential, only for members of the consorti(intluding the Commission Services)

Month in which the deliverables will be availabMonth 1 marking the start date of the project al delivery
dates being relative to this start date.

20



D5.2 | Scheme for Users 3 3 R,P PU 24
Training Courses

D1.7 | Conference with 1 5 e} PU 26
industrialists

D4.3 | Design of NFFA-RI 1 7 R PU 28
Scientific Management

D4.5 | Schemes for Sharing 1 5 R PU 28
Facilities

D4.9 | Scheme for Data/ 3 7 R PU 30
metadata repository

D2.3 | NFFA Roadmap 2 13 R PP 29

D4.2 | Structure of the NFFA- 1 7 R PU 29
RI Governance

D4.4 | yUsers Access Scheme 1 7 R PU 29

D3.1 | Design of the NFFA 4 15 R,P PU 30
Infrastructure

D4.6 | Construction Cost 1 6 R PU 30
Analysis NFFA-RI

D4.7 | Analysis of Operation 1 6 R PU 30
Costs of NFFA-RI

D1.3 | Audited Financial 1 2 R PP 32
Reporting

D15 | 2™and final Report to 1 4 R PP 32
EC
Final Documents

D1.6 concluding the Design 1 6 R PU 32
Study

D5.3 | NFFA Book 3 7 (0] PU 32

TOTAL 211

21




B1.3.5 Work package descriptions

Work package description

Work package number 1 | Start date or starting event: | 1
Work package title Management of NFFA Design Study
Activity Type MGT
Participant id 1 2 3 4 5
Person-months per 16 |2 2 1 1 22
beneficiary:
Objectives General governance of NFFA Design Study, includsegentific and administrative
management. Handling and distribution of funds.
Description of work (possibly broken down into tasks), and role of ipgrénts
T1.1) Control of Design Study: To enforce rules, supmpatk-packages and tasks approved by|EC
as well as the timely reporting by all partnersp&uwision and the contact with the Commissjion
will be assured during the whole Design Study.
T1.2) Handling and Distribution of funds: based on thésuof EC, the funds for the work
packages and tasks approved by EC will be handtehaged, controlled and auditing gnd
reporting will be assured by the co-ordinator tusitbn that is CNR-IOM, with only a partial extfa
support of management personnel.
T1.3) Calls for participation of new participants to NFE&sign Study. New participants may jgin
NFFA within the first year, and might be eligibler fpartial support of some direct costs. However
the number of signatories of the contract will matrease.
T1.4) Administration of Design Study: The design studficef at CNR-IOM (home institution qgf
co-ordinator) will serve as administrative link Wween the partners and the EC and handlg the
central administrative operations.
T1.5) Collecting, editing and publishing of data-basegudnentation and activity reports. Repdrts
are expected to be delivered by the work packagerdimators in a form in which they can pe
easily edited and made public on the NFFA web-sitén printed publications.
12 For all FP7 Projects each workpackage must reétatene (and only one) of the following possibletiity
Types
RTD = Research and technological development inctudstientific coordination applicable for
collaborative projects and NoEs
DEM = Demonstration - applicable for collaborativejpcts
OTHER = Other activities (including management) appliedbr collaborative projects, NoEs, and CSA
MGT = Management of the consortium - applicable fbfumding schemes

COORD = Coordination activities — applicable only for €A
SUPP= Support activities — applicable only for SAs
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T1.6) Reports will be produced both for presenting the=NFproject to ESFRI for evaluation
view of the update of the Rl roadmap, and for fic@hclusions of the Design Study

T1.7) Conference to inform potential industrial userd=FHA will alternatively participate t
industry-oriented European workshops, conferennddars.

O

Deliverables(brief description) Here for each WP you must atkmtify respective milestones a
their timing

* D1.1)Homepage NFFA — public web site (month 4)

» D1.2) Call for new participants (month 4)

» D1.3) Audited financial reporting (month 32)

* D1.4) Document for presenting NFFA to ESFRI (month 4)

* D1.5) Annual Reports to ECnonths 12 and 32)

» D1.6) Final Documents concluding the Design Study (m@&&h
» D1.7) Conference to inform potential industrial usereih 26)

e M1 Public web site (month 4)
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Work package number 2 | Start date or starting event: | 1

Work package title Analysis of users and science program, developraENFFA
roadmap

Activity Type RTD

Participant id 1 2 3 4 5

Person-months per 7 11 |7 5 4 34

beneficiary:

Objectives

Survey and analysis of LSF users
Explore the range and size of the general nanaseieommunity benefiting from NFFA-RI
Define the Science Program of NFFA-RI and its impdatation schedule

Description of work (possibly broken down into tasks), and role of ipgrénts

T2.1) Thedetailed analysis ofnanosciencesers needsn the perspective of the next 10 years
be carried out by the proponent participants. Alitigipants will compare their medium term pla
and those of other European institutions in thdedfiemm order to understand the patterns
investment in nanoscience and the way NFFA camverte.

T2.1.1) A survey of established collaborating group®perating at LSFs will provide a complg
map of the existing distribution of competences@amoscience that already operate synergies
LSFs and the pattern of specialised centres thmaegeerge from it.

T2.1.2) A survey of nanoscience activities that &@T involved with LSFs but would benefit
from NFFA either becoming users of NFFA and LSKshecoming users of the NFFA repositq
of data and standards.

T2.2) Definition of a science program for NFFA-RIwhich will be composed of two synerd
activities: the in-house research projects underrésponsibility of NFFA-RI staff and associa
scientists and the users’ scientific projects.

T2.3) Definition of a roadmap for the construction of NFFA (localization of potet sites,
definition of a time scale for construction phagindgFFA will be part of the landscape of Europe
research infrastructures, particularly the anafytiacilities. Such landscape is being shaped by
Ris like FELs, ELI, new synchrotron radiation aneutron spallation sources, and by strat

will
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analyses like GENNESYS. The NFFA roadmap towardsl@mentation of the NFFA distribute

d

13 For all FP7 Projects each workpackage must retatene (and only one) of the following possibletiity

Types

RTD = Research and technological development inctudstientific coordination applicable for

collaborative projects and NoEs
DEM = Demonstration - applicable for collaborativejpcts
OTHER = Other activities (including management) appliedbr collaborative projects, NoEs, and CSA
MGT = Management of the consortium - applicable fbfumding schemes
COORD = Coordination activities — applicable only for €A
SUPP= Support activities — applicable only for SAs
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ERIC will take into account all the ongoing devetmmts by other projects.

T2.4) Set up an Industrial Liaison Officeto manage economical and R&D relations with extierna
companies. Public and private/public projects Wélconsidered taking into account procedures for
intellectual property protection.

Deliverables(brief description)

« D2.1 Users survey (month 6)
» D2.2 Draft of NFFA in-house scientific program (montk) 1

* D2.3NFFA roadmap (month 29)

* D2.4 Industrial Liaison Office (month 16)
¢ M2 NFFA Roadmap — presentation to ESFRI (month 4)
e M3 Users Database (month 6)
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Work package number 3 | Start date or starting event: | 1

Work package title Design study of NFFA-RI Centres, technical layout | o
instrumentation and tools.

Activity Type RTD

Participant id 1 2 3 4 5

Person-months per 28 | 8 12| 10| 25 83

beneficiary:

Objectives

Design study of NFFA-RI centres, technical layolinstrumentation andtools,

Description of work (possibly broken down into tasks), and role of ipgrénts

T3.1) Design study of overall infrastructure(clean rooms specifications and operation criteria,
layout of growth, lithography, microscopy, charaiation facilities, possible end-of-beamline
facilities, users access areas and restricted)arBas basic infrastructure of each NFFA centré il
allow flexibility for quick implementation of new athods in nanoscience, including analysig of
costing of capital equipment and operation of thellity. The clean room design will consider
applications not only devoted to science orientedeaments but also compatible with typigal
industrial requirements and standards.
A rationale for a theory facility will be develope a component of NFFA and of each NFFA
centre. The theory facility will provide accesscmmputation methods (modellization, simulatipn,
energy landscape) and computation resources te useconnection with NFFA proposals. A
workshop of theoretical facilities of relevance f@noscience will be participated and sponsored by
NFFA.

T3.2) Design study of nanolithography station withi the facility. Electron lithography an
focussed ion beam lithographies are at the cotepetiown nanofabrication, along with X-ray near
field lithography. At present, some equipments luk tkind are operated directly by the LEF
facilities or by collaborating institutions, whidh generally not sufficient for the in-house needs
(both in terms of quality and availability) and t@@nly it is not sufficient for external user
operation. NFFA will address an overall balanceisdr access (as operators or clients) to e-bpam,
FIB, X-ray lithography labs such to provide the L®kth key instruments for beam shapi
devices, such as diffractive optics, zone plates, @nd to provide users with state of the|art
production of samples and functional systems feirtecience or technology projects. Analysig of
capital investment and operation costs will be demensive use of lithography equipment by staff
and qualified users will make it economically vialdb upgrade/replace it at the pace of the state of
the art. This point will be thoroughly analysedcafsom the economic point of view. Rotatipn
schemes among the Centres for the ultimate perfarenaquipment will be also analysed such that,

14 For all FP7 Projects each workpackage must reétatene (and only one) of the following possibletiity

Types

RTD = Research and technological development inctudstientific coordination applicable for
collaborative projects and NoEs

DEM = Demonstration - applicable for collaborativejpcts

OTHER = Other activities (including management) appliedbr collaborative projects, NoEs, and CSA

MGT = Management of the consortium - applicable fbfumding schemes

COORD = Coordination activities — applicable only for €A
SUPP= Support activities — applicable only for SAs
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say for electron lithography as a pure examplagthell be always at least one NFFA Centre at|the
forefront of technology, in rotation with the otheentres. The equipment will be discontinued as it
will fall off the NFFA standard that will be periamlly upgraded to cope with the new nanoscignce
needs.

T3.3) Design study of user-oriented material growth facilities for speciality samples
(composition grades samples, thickness grades samptress grades samples, cross wedlges,
nanowires, quantum dots, etc.). MBE and CVD, PLBteays for special materials (metal oxides,
highTc superconductors) that can either be coupleéctly (in situ) with fine analysis
spectrometers, or provide samples in optimised renments for synchrotron source, neutfon
source or FEL experiments. Also for synthesis armvth the complementarity between Centres
will be organised in such a way that at least ofé&A Centre will be equipped to support new
research directions as they are defined by usedsne

T3.4) Design study of user-oriented metrology fadtles, including high resolution analytical
microscopy based on electron beams (FEG-TEM, FE®;SEEM) with elemental analysis Qy
HAADF, EDS, EELS and CHIRALTEM analysis, reflectomme with x-rays, interferometry,
scanning probes. Access by users will be regulatedrding to experience and some remote agcess
will be implemented as already demonstrated iniBeover the last ten years. The facilities will|be
synergic radiation sources. Metrology will be deyald both as an internal tool to NFFA for
defining and controlling its own standards, andaaservice to the users community and also
providing access to metrology data and protocoltherNFFA repository.

T3.5) Design study of molecule and nano-particle nmgpulation lab. A key issue in nanoscientce
is the precise manipulation of nanostructures bothanalysis and use. Very recently, due to|the
advances of miniaturization, the combination ofiagtmanipulation (laser tweezers -LT)
synchrotron beams has become a powerful tool fegraéresearch fields ranging from soft matters
to bio and nanomedicine. In fact, the externalagptfield can be used not only for manipulatipn,
but can serve to bind matter in new organized faymnduce phase transitions. The synchrofron
beam can represent the sophisticated probe tonohtaw insight on biological samples. Optigal
tweezers based microscopes, can be combined witihsytron beam in order to obtain information
on isolated and interacting objects such as ciliesomes, vescicles etc. Another manipulation
technigue we intend to investigate and test fora)X-beams experiments is based on magnetic
tweezers (MT). MT manipulation offers two potentedlvantages over the OMT: out-of plane
rotations and thus torques can be considered angdtential damage to the bio-sample via laser
radiation is eliminated. The manipulation is nallyraelevant also to inorganic systems, like
magnetic material and combined with microfluidistgm to further increase the variability of the
experiment contents. Such facility will be a unideature of NFFA.

T3.6) Design study of nano-bio labfor the synthesis of hybrid organic/inorganic, @/imorganic
systems; development of sample protocols for coatbmal material libraries for scanning probes;

synthesis of nanostructured materials with tailgpeaberties like nanowires, nanotubes, dots, [1D,
2D and 3D systems; micro-fluidics; biomimetics nfdees; solid supported membranes, efc.).
Diverse routes can be followed to develop nanctdxdities and will be thoroughly analysed in the

Design Study. Certainly a common infrastructure weat-chemistry and dry-chemistry will be
included in all centres as complementary to clesmms. Sterile rooms will be also evaluated as a
function of users needs.

T3.7) Assessment of possible contributions from esting facilities that could be integrated in
NFFA-RI Centres if suitable for users operation, or elsé'dbent” servicing within the scopes of
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NFFA. For example the use of particularly expengithegraphy equipment could be “shared” Lt:y

NFFA and participating institutions (e.g. the rele LSF) provided that access is defined i

proper way. Also in the Design Study phase the afsexisting participating laboratories pr
equipment owned by new partners will be exploitedstipport technical tasks (definition |of

metrology and standards) as well as possible, duipilot user programs aimed at testing U
access schemes.

Deliverables(brief description)

« D3.1) Design of overall infrastructure of the Nanoscieroeindry, with proper safety rules and

adequate technical and scientific NFFA personnehforce the high standard. (month 30)
» D3.2) Design of a user friendly nanolithography facilityriteria for upgrades, possibly with

rotation mechanism among the Centres. The overdtscwill be minimised by a balanced

distribution of equipments among the centres. (Im@®)

a

ser

» D3.3) Design of a distributed facility for the growth wnostrcuctured materials for experiments,

including analysis of capital investment and operatosts. Scheme of upgrades.(month 20)
» D3.4) Design of a distributed facility for high resoli metrology. (month 20)
» D3.5) Design of a distributed facility for optical/elecal/magnetic manipulation of
nanostructured samples or microscopic samples cmdbvith LSF experiments with highly
focussed radiation from synchrotrons and lasersn{im20)

» D3.6) Design of a distributed facility for the synthesfsnano-bio functional systems. (month 20)

» D3.7) Establishing a scheme for technical synergies atwlFFA and other institutior]
interested in exchanging services and sharing éosesjuipment and operation. (month 20)

¢ M4 NFFA Standard protocols (month 24)
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Work package number 4 | Start date or starting event: | 1

1°2)

Work package title Development of management structure and formasef acces
for NFFA-RI Centres. Design of NFFA Data Reposit@myd
access criteria. Intellectual property issues.

Activity Type ™ RTD

Participant id 1 2 3 4 5

Person-months per 31 (10 | 8 4 9 62
beneficiary:

Objectives

Define the mission and the general structure ofuh#e NFFA-RI, including general management
of the central Rl and of the local facilities, asseriteria via quick international review of prcig

Develop schemes for implementing a NFFA-RI repogitof data and protocols and to make it
available to the general users. Develop schemegiffiaote use of NFFA-RI.

Set quality standards of production. Define effitiasers’ access.

Description of work (possibly broken down into tasks), and role of iparénts
T4.1) Definition of themission of NFFA-RI, developing the initial concepts:

a) To enable rapid advancements in science, engirgeand technology at the nano-scale| by
providing efficient access to nanotechnology irnftasture and to the available fine analysis
infrastructures (synchrotrons, high power laserd BELS, neutron sources) to users from
scientific institutions and industry.

b) To provide shared, open, and geographically disteitb laboratories, for desigp,
nanofabrication, synthesis, characterization, asburces to build structures, devices, and
functional systems with top-down and bottom-up apphes, also to be the final stop for
advanced fine analysis experiments at closely éatédrge scale facilities (LSF). To provide
an open access data repository on nanoscience.

c) To set standards in the production of well conégblhanostructured systems and the releyvant
metrology, and to greatly improve the reprodudipiand comparison of experimental results
in the energy, space and time domain performed p¥ititon and particle beams at the LSHs.

d) To exploit the advantages of proximity to Synchwas and/or FELs and/or Neutron sourges
by making possible advanced experiments in nanoeseieon both static and dynamic

15 For all FP7 Projects each workpackage must reétatene (and only one) of the following possibletiity

Types

RTD = Research and technological development inctudstientific coordination applicable for
collaborative projects and NoEs

DEM = Demonstration - applicable for collaborativejpcts

OTHER = Other activities (including management) appliedbr collaborative projects, NoEs, and CSA

MGT = Management of the consortium - applicable fbfumding schemes

COORD = Coordination activities — applicable only for €A
SUPP= Support activities — applicable only for SAs
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properties and functional behaviour and to optimistrumentation, methods and metrolg
for nanoscience.

e) To establish a general scheme for specific accessltistry. The aim is not only to determi
access route for applicative proposals, but alsoctitrect environmental and laboratorieq
terms of standard processes, equipment reliabiitpfidentiality of the research activiti

that will help to make NFFA attractive for indusircompanies. In particular the effort will

be devoted to match interest and fast technologiaatfer to Small and Medium Enterprise

f) To define a standard and the related intelleguaperty issues for a NFFA-RI repository

ne
in
bS
S,

of

data and metadata on nanoscience results and @iotdicat should guarantee open

accessibility, under transparent rules, by the ganecience community and othe
Definition of the restrictions of access to proteciblication time and/or other intellectu
property issues.

T4.2) Design the governance of a Research Infrastcture operating several Centreseach ong
strongly connected with local academic, researstitutions, and the Large Scale Facilities (LS
The synergy between NFFA-RI and the LSF will suppaarious schemes of collaborati
agreement to mutually benefit the development ef fcilities. An ERIC compatible statute
NFFA will be drafted according to the need for atdbuted ERIC and taking advantage of
ongoing efforts to shape the first ERICs.

al

F).
DN
of
the

T4.3) Design of a scientific management of NFFA-Riho will formulate the general and specific

science plans and who will steer the action withcimtlexibility in order to serve the users ir
particularly fast grooving and diversifying field multidisciplinary research.

T4.4) Develop a robusscheme for the access by users to the NFFA-RI Certs and to the
NFFA-RI Data Repository. Multiple modes of work at/with NFFA-RI will be deribed. Users
will have quality of direct operators of the fatids, or of clients of the facilities, or of trage at
the facilities, according to expertise and effextheed/possibility. Remote access to some NH
RI facilities will also be evaluated and implemehtes a possibility. Rules of access to the NF
RI Repository. Issues of intellectual property ¢iFA products.

T4.5) Assess possibleagreements between NFFA-RI and other existing fadiies for

a

FA-
FA-

sharing/using instrumentation and services as aglior channelling knowledge. The deliverable

will be a scheme for sharing facilities between WHRI and other institutions interested
exchanging services and sharing costs for equiparahbperation.

T4.6) Establish and analyse tHeancial issues related to the NFFARI construction and
exploitation, taking into account the possibilities of differesites and different number of NFH
Centres to be started according with the NFFA ragalifT2.3). The scenarios will be assesse
using external expertise when necessary, and/airaag| financial software tools.

T4.7) Assess thecost analysis of the operation of NFFA-RIland of a prototypical reference
Centre located nearby a LSF.Realistic analysis with candidate Centres will dmne also by
taking into account the specific cost breakdowne Timning costs of NFFA-RI will be compar
with those of existing similar Centres. The scavamwill be assessed by using external expe
when necessary, and/or acquiring financial softwaonés.

T4.8) Define the quality standard for NFFA-RI products and service The definition of

in

A
1 by

ed
rtise
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standards, using the results of metrology, willvide the reference basis for the plan on how to
enforce standards in all NFFA-RI Centres, and howetise and upgrade standards periodically.

Quality control of NFFA must include technical defions (metrology, reproducibility) laborato

[y

procedures for data and management (time to agoessreview) as well as availability of dataf in

the repository in useful form for remote consultangl for remote users, and for interoperability.

T4.9) Design of NFFA-RI Data Repository. Analysis of antrepositories for scientific data

and metadata for possible remote data analysis codes, for temse of NFFA-RI and integratign
in advanced training at universities or other sogemstitutions. Definition of standards of data an

metadata (format, remote access via WEB, remota daalysis, preservation, maintenance
curation of data). Technical aspects and realinadioa prototype of NFFA repository. Criteria
interoperability based on open standards.

and
of

Deliverables(brief description)

* D4.1)Mission statement of NFFA-RI (month 14)

» D4.2) Structure of the governance of NFFA-RI, as distigiol Rl (month 29)
» D4.3) Structure of scientific management of NFFA-RI (rtio28)

* D4.4)Users access scheme. (month 29)

» D4.5) Schemes for sharing facilities (month 28)

* D4.6) Cost analysis of NFFA-RI and its Centres accoravty the scientific roadmap (month 3(
» D4.7)Operation Cost analysis of NFFA-RI and NFFA-RI Geat(month 30)

» D4.8) Definition of standard of quality for NFFA-RI prodis and services (month 24)
* D4.9) Scheme for NFFA-RI Data Repository and its uses@aentific, technological and
educational purposes (month 30)

e M5 Scheme and rules of Limited Pilot Projects (LRRynth 28)
e M6 Users’ policy and rules (month 29)
e M7 Financial assessment of NFFA-RI(month 30)

e M8 Scheme and rules of Data Repository (month 24)

D)
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Work package number 5 | Start date or starting event: | 6

Work package title Schemes of future dissemination activities: anirgy at NFFA-
RI Centres, b) schools and public conferences F&Abook.

Activity Type ' OTHER

Participant id 1 2|3 4 5

Person-months per 3 2|3 4 1 13

beneficiary:

Objectives

Develop actions aimed at increasing the amounbofpetences in nanoscience methods. Trai
of NFFA-RI staff to users access. Scientific anthtwlogical training of users involved in NFF

ning
A -

RI activity. Advanced training for nanoscience amahotechnology operators and researchers.

Dissemination material and writing of the NFFA book
Non commercial exploitation of results.

Description of work (possibly broken down into tasks), and role of ipgrénts

T5.1) Preparation of schemes fdiraining Lessons/courses for NFFA-RI staff focused or

transfer of know-how to potential users, optimigatiof access within the NFFA facility, time
sharing and use at LSF. Access to the NFFA-RIifganill require a specialized training of the
staff researcher. Access of external users to &by will be: direct access for running
experiments on defined protocols, remote accessptxific services (growth, lithographiegs,

microscope, on-site beamlines of LSFs), includimgad remote access to ‘user-friendly’ codes
instruments. This can be done only if permanergemonded staff is capable, through special

and
zed

training to organize and monitor the required sEyiat any level. This task will develop such

objectives and hold a specific workshop.

T5.2) Preparation of schemes f@raining Lessons/courses for potential usersdedicated to th
co-ordinated access to existing facilities withifPA-RI. The requirements of general users
vast, and sometimes, the requested flexibility nmaljgice a decrease in effective results. Spe
training, with a full understanding of a commonipplwithin the scientific/technical activity, wi

D

are
cific
[

guarantee a fruitful use of the sophisticated talailable at the facilities. Researchers from

collaborating institutions will, through both sedoment and short term visit/training cours

increase their knowledge in terms of potential efsthe NFFA-RI tools. This will take place in the

future NFFA-RI operating facility. Schemes for pelic NFFA-RI summer schools and open
conferences will be defined in order to reach théest public and promote the use of the Data

Repository.

16 For all FP7 Projects each workpackage must retatene (and only one) of the following possibletiity

Types

RTD = Research and technological development inctudstientific coordination applicable for
collaborative projects and NoEs

DEM = Demonstration - applicable for collaborativejpcts

OTHER = Other activities (including management) appliedbr collaborative projects, NoEs, and CSA

MGT = Management of the consortium - applicable fbfumding schemes

COORD = Coordination activities — applicable only for €A
SUPP= Support activities — applicable only for SAs
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T 5.3) Writing and distribution of a book about the NFE&ncept and its roadmap of developmeent
in the relevant fields of nanoscience. Publicatad distribution of the book.

Deliverables(brief description)
* D5.1) Scheme foifraining lessons for NFFA-RI staff (month 20)
» D5.2) Scheme foffraining lessons and scheme for users. (month 24)

» D5.3) Book (month 32)
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B1.3.6 Efforts for the full duration of the project

Project Effort Form 1 - Indicative efforts per bendiciary per WP

Workpackagé’ WP1 WP2 WP3 WP4 WP5 TOTAL per
Beneficiary

Beneficiary 1 CNR-IOM 16 7 28 31 3 85
Beneficiary 2 STFC 2 11 8 10 2 33
Beneficiary 3 CSIC-CNM 2 7 12 8 3 32
Beneficiary 4 PSI 1 5 10 4 4 24
Beneficiary 5 OEAW 1 4 25 9 1 40
TOTAL 22 34 83 62 13 214

o Please indicate in the table the number of pensonths over the whole duration for the plannedkwdor each work package by each beneficiary




Project Effort Form 2 - indicative efforts per activity type per beneficiary

Activity Type Beneficiary 1 Beneficiary 2 Beneficiary 3 Beneficiary 4 Beneficiary 5 TOTAL
CNR-IOM STFC CSIC-CNM PSI OEAW ACTIVITIES

RTD/Innovation activities
WP2 Analysis of users and 7 11 7 5 4 34
science program,
development of NFFA
roadmap
WP3 Design Study of NFFA} 28 8 12 10 25 83
Rl Centres, technical layout
of instrumentation and tools
WP4 Development of 31 10 8 4 9 62
management structure and
format of user access for
NFFA-RI Centres. Design df
NFFA Data Repository and,
access criteria. Intellectual
property issues.
Total research’ 66 29 27 19 38 179
Consortium management CNR-IOM STFC CSIC-CNM PSI OEAW TOTAL
activities ACTIVITIES
WP1 Management of NFFA 16 2 2 1 1 22
Design Study
Total 'management’ 16 2 2 1 1 22
Other activities CNR-IOM STFC CSIC-CNM PSI OEAW TOTAL
WP5 Schemes of future 3 2 3 4 1 13
disseminating activities: )
training at NFFA-RI Centreg,
b) schools and publi¢
conferences, ¢) NFFA book.
Total 'other’ 3 2 3 4 1 13

| TOTAL BENEFICIARIES | 85 33 32 24 40 214
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B1.3.7 List of milestones and planning of reviews

List and schedule of milestones
Milestone | Milestone | WPs | Lead beneficiary Delivery date Comments
no. name no's. from Annex |
18
Public web Check running flawlessly on
M1 ] WP1 1 4 )
site website
NFFA ]
M2 WpP2 2 4 Workshop presentation to ESFR
roadmap
Users o
M3 WpP2 2 6 External validation
database
NFFA
M4 Standard | WP3 4 24 Workshop, Pilot experiments
protocols
Scheme
and rules _ o
M8 WpP4 1 24 Advisory Board validation
of Data
Repository
Scheme
M5 and rules | WP4 1 28 Advisory Board validation
of LPP
Users ) o
_ Advisory Board validation +
M6 policy and | WP4 1 29 o
External validation
rules
Financial
assessment Advisory Board validation or othe
M7 WP4 1 30 o
of NFFA- validation
RI

18 Month in which the milestone will be achieved. Mo 1 marking the start date of the project, ard al

delivery dates being relative to this start date.
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Planned reviews

Tentative schedule of project reviews

Review Tentative timing, i.e. after planned venue Comments, if any
no. 1gnonth X = end of a reporting period of review
1 After project month: 12 Brussels

19 Month after which the review will take place. Mbrl marking the start date of the project, and diites

being relative to this start date.
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B2. Implementation

B2.1 Management structure and procedures

The NFFA-Design Study involves 5 European legaltiestat its submission stage, and is
organised in four technical work packages plus ma@agement work package. The number
of partner institutions is expected to increasthasawareness of NFFA and a specific call will
be done as a task of management.

The management structure is very simple and flexalsl needed for a Design Study.

The Work Package leaders and/or one represenfagiveach participant institution/country
will form the Co-ordination Board that is the extéee body of NFFA and will deliver the
design study.

The need of maximum openness and reach of all lesstakeholders of NFFA is addressed
by the Forum that will operate with open workshdps, also with a continuous interface via
the NFFA portal (web operated) that will collecputs from the whole scientific community
and make public the continuous update of the pesgoéthe work packages.

The Co-ordination Board will seek independent aglvim technical (mostly legal) aspects
connected to the feasibility of NFFA by nominatingn advisory board, as a
consulting/advisory body.

The Co-ordination Board consists of one delegate per partner and is chaye®iorgio
Rossi. It is the final decision making body. A partis an institution which commits resources
to the design study, i.e. the institutions signihg proposal as well as any other institutions
joining in the first year of execution of the Dasi§tudy. The board names the coordinator,
the work package co-ordinators, evaluates and &ecegw partner institutions, and appoints
the advisory committee. The board receives adwcthé Forum. The board is the executive
body of the design study.

The Co-ordination Board:
* It decides major changes in the implementati@m phcluding e.g. the re-distribution of
the budget.
« It can delegate specific responsibilities to Bieject Co-ordinator.
* It nominates the members of tBeientific Panel
« It decides the schedule of meetings and commtesda along with the program to all
participants and stakeholders.

The Forum is an open discussion forum about the work packapesongoing work and the
outcome that includes all the stakeholders, obssamd external contributors.

The Scientific Panel will be made of representative users from Europkdoratories,
representative officers from the relevant intexal nanoscience lab systems (US, Canada,
Japan,...), and at least one representative of indugto will contribute and monitor the
quality of NFFA as a useful facility also from tmelustrial point of view.

The Advisory Committee consists of five external experts in following @isl legal aspects,
finances, management, science, industrial accéasd;up enterprises connected to NFFA,
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intellectual property issues. Travel and living empes of the experts will be fully covered by
NFFA budget.

The Project Co-ordinator

The project Co-ordinator is responsible for theeliyrcollection and preparation of reports and
the transmission to the European Commission, ancertsure prompt delivery of all
deliverables identified in the Contract or requddty the European Commission for reviews
and audits, including the results of the finaneiadlits prepared by independent auditors.

WP leaders and task leaders

» They are responsible for the organisation ofabtvities within the work package and
task.

» Together with the participating groups they decadl the technical matters concerning
the specific design study.

» They are responsible for the timely submissiomdéstones and deliverables to the co-
ordinator and they monitor the progress of thenezi work. They are also responsible
for the communication between the groups involvethe activity and organise special
discussion meetings on technical subjects as rdjuir

Additional Partner’s policy.

The admission of members to the Board will be heshdh a very open and non restrictive
way. Up to now we did not publicise such a possibimbership on a larger scale due to the
fact that people have been absorbed to a largatebyesetting up the proposal for the design
study, nevertheless we have already diffused safoemation.

Expressions of interest in NFFA have been obtain@eh representative institutions in other
European countries who have preliminarily agreedoio in NFFA after the start of the
Design Study. It was not the proponent’s aim toehall the partners joining in from the
proposal stage, for practical reasons. All inform@htacts have been positive about the sound
motivations and great opportunities of NFFA. Afstart of the contract we will actively seek
to make formal the involvement of more partneriiogons in the activities of the Design
Study, as this is very useful for performing a fethsibility study at European scale of NFFA.
Late entrance of new partners will be accepted Hey €o-ordination Board, based on a
unanimous understanding of the relevance for NFF#® new association. The involvement
of new partners will not affect the number of sigmees of the contract.

A veto to the association of a new party can beeddy one or more of the members of the
Co-ordination Board if a substantial threat of ¢iehof strategic institutional interest is likely
to exist which cannot be resolved by any other mmeas

In the early stage of the project, a Consortiume&gnent will be signed among participants, if
needed, with rules mainly addressing future's adioig patent regulation and intellectual
property rights.
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NFFA Management structure

Adwso_ry Scientific Panel
Committee
g Coordination
a Board
Forum Partners wp1wp2
WP3 WP4
WP5

A 4

Task leaders

B2.2 Beneficiaries

Beneficiary 1 - Coordinator

CNR-IOM
IOM (Institute for Materials Manufacturing) is anstitute of the National Research Council

(CNR), the main Italian public research organisatib promotes, coordinates and carries out
fundamental and applied research activities infigdd of physics of matter, through a wide
network of research centres based at Italian Usities and at large international research
laboratories.

The strong participation in the EU RTD initiative®gether with the involvement in the
activities of other international organisations FEEUPRO, EPS, EARMA, VAMAS, HFSP)
has enabled the Institute to achieve a considefebkd of Europeanization as regards the
management methods chosen, the available resoaceshe experimentation of advanced
methodology of evaluation and assessment. IOM gesseadequate skills and capability in
workshops and meetings organisation, in the manageof technology transfer of advanced
academic know-how to the industrial environmenthi@ training of young researchers, in the
diffusion of scientific culture and results to tade public. The Institute has also long
experience in the co-ordination of activities demational facilities (namely synchrotrons and
neutron sources, such as ESRF and ILL), in the ptom and support of the Italian
community access, and in the development of advaimstrumentation for neutron and X-ray
scattering. CNR-IOM has a network of Centres fosd@ech and Developments in partnership
with several Italian universities. It is a part thle Department of Materials and Devices
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(DMD) of the Consiglio Nazionale delle Ricerche (RNof Italy, i.e. a public research
institute monitored by the Italian ministry of reseh and university.

TASC (ttp://www.tasc-infm.it), former National Laboratory of CNR-INFM, is novhet
headquarters of CNR-IOM with a mission of providadyanced instrumentation and methods
for supporting experimental projects in nanoscieacel material science for the Italian
community of physics of matter. IOM operates labatias and beamlines at Trieste and
Grenoble. Over 150 scientists work at IOM.

Beneficiary 2
Science and Technology Facilities Council (STFCJUK

The Science and Technology Facilities Council (S'isCthe UK largest public research

organisation. It operates world-class, large scakearch facilities, including synchrotron

radiation source, neutron scattering source, higlvep laser sources and high performance
computing systems, and a broad range of scierdifid technical expertise in space and
ground-based astronomy technologies, microeleasomwafer scale manufacturing, particle
and nuclear physics, alternative energy productradio communications and radar. It has
over 2200 staff members and an annual operatingdiud excess of €800M.

The Division that participates to the NFFA consortium is the t&@drMicrostructure Facility
(CMF) within the Technology Department of STFC. CMis established in 1979 and has
been an open facility ever since, to provide miboication and nanofabrication and
nanometrology support to the large scale facilinethin the organisation, as well as UK
academic and industry users. It has equipmentsexpértise in a wide range of fields,
including micro and nanofabrication, nanoscale ati@rization technologies, and has played
a vital role in the UK to promote and support UKnascience and nanotechnology
development. It has been named as one of the tlEgynodes in the UK micro- and nano-
technology (MNT) network. The key expertise at CM€ludes electron

beam nanolithography, optical lithography, X-rayslA technology, deep structure patterning
and transfer technology and nanoimprinting techgyldn the last 20 years, CMF participated
a number of European projects, both as partnerasmo-ordinators. Currently CMF operates
over 20 research projects, all of them involvingeexal academic or industrial partners.
Because CMF is part of the STFC and closely atthdbethe large scale facilities (LSFs)
within STFC, it naturally serves as a centre foe thsers of LSFs for their needs in
nanostructuring and sample preparation. CMF hasadiyr conducted a number of research
projects with the synchrotron radiation source takennovel X-ray focusing lenses, with the
high power lasers to make laser targets and wehngtutron scattering source to make large
area magnetic samples. In addition, CMF has forroatact with the Centre for Nanoscale
Materials attached to the Argonne National Labasato US, to collaborate on development
of nanoscience facility. Our experience in workinigh the LSFs will be highly valuable to
the NFFA project. We believe such experience arattmme can be extended to European
wide, so that a wide scientific community in naniesce research can benefit from the
Nanoscience foundry clusters within Europe.
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Beneficiary 3

CNM (National Centre of Microelectronics), CSIC-[BNC (Barcelona Nano Cluster), CSIC and
UAB]

BNC-b (Barcelona Nanocluster- Bellaterra), is aual entity clustering the capabilities and
expertises of two research centres fully owned lggrsia Estatal CSEE CNM (National
Centre of Microelectronics, Bellaterra-Barcelona)daCMAB (Institute of Materials,
Bellaterra-Barcelona), a new joined CSIC and ICMt&Dnian Institute of Nanotechnology-
Foundation) centreCIN2 (Centre for Research in Nanoscience and Nanoteochnol
Bellaterra-Barcelona), and several Groups and laboes belonging t&JAB (Autonomous
University of Barcelona, Bellaterra-Barcelona). BidCgathers a human potential of 400
researchers with a broad set of skills and compegim materials, characterization, process
technologies and device&systems design and manuwécboth in micro and nano fields.
Together with a micro and nanofabrication facilihgused in a 1.500 nClean Room, all
these resources are located at the UAB campusiivatBOO meters radius circle), 2 kms from
the LSF SR-"Alba”.

BNC manages the different capabilities of thesetresn dealing with programmes and
projects in nanoscience and nanotechnology, caratidig capabilities and efforts under a
synergetic approach from a scientific and technoldgerspective, though each centre has its
own organization, access and administrative pdiciEnree out of four centres belongs to
CSIC, the parent organization, while the last s thAB. This is the reason why we propose
that, from the administrative viewpoin§SIC will be the partner (and CNM will be the
technical representative being CNM the organization focal point of BNC)dadAB will be
subcontracted, to maintain the strength of the e/BNC-b in the same partnership.

CNM and ICMAB have a large experience dealing Wikhprojects and international relations
as well as organising studies, projects, meetimglsveorkshops. Together with the rest of the
BNC members, they have a broad knowledge and espetb assess micro and

nanotechnologies, technological approaches andctegization methods for different fields.

As an example, currently CNM’s technological fagilis fabricating optical nanodevices for

the SR-“Alba” project.

Both top-down and bottom-up approaches are availabithin BNC, based on e beam,

nanoimprint, dry etching, ion implantation, ALD,ystal growth, PVD and CVD processes,

functionalization, etc..., together with MEMS / NEM&$sign and fabrication processes.
Integration of all of them under a flexible schegiees a non usual and non negligible added
value to these capabilities. Characterization afrmmand nano devices and materials through
SEM, TEM, X-Ray, Raman, etc..., is also available.

The combined expertise provides the whole BNC gusar position concerning the evaluation
and assessment of technological issues. Method@lndynanagement may also be addressed,
based on CNM'’s Clean Room experience as Europe&n(y&ars 2000 to 2003) and Spanish
LSF (since 2004). Both activities imply a broadenaictive and collaborative tasks and duties
related with a large number of external Laborataed Centres.

Beneficiary 4

% The Consejo Superior de Investigaciones Ciensfideecame Agencia Estatal Consejo Superior de
Investigaciones Cientificas (CSIC) on DecemberZZD)7 by Royal Decree n.1730/2007.
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Paul Scherrer Institut (PSI), Laboratory for Micro- and Nanotechnology (LMN)

PSI is a national laboratory in Switzerland beloggio the Board of Swiss Federal Institutes
of Technology. With about 1200 employees PSI is ohthe largest research institutions in
Switzerland, mainly active in materials sciencegrgy research and the building and
operation of large scale facilities for science. tms context PSI operates a modern
synchrotron light source and a spallation-basedrae$source, both installations mainly being
used for materials science through a large numbexternal and internal users.

Starting 1993 PSI started building up the Labosator Micro- and Nanotechnology (LMN)
with the goal to do high level scientific reseabased mainly on the technological capabilities
of advanced nanofabrication methods.

The main research activities of LMN are: X-ray optand X-ray lithography; investigations
of nanomagnetic structures; molecular nanotechryotoyg surfaces; optical investigations of
semiconducting nanomaterials (mainly Si-Ge); nalpi¢ation technologies in polymers; high
current field emitter technology for applicatioms advanced FELs. Details can be found at
http://Imn.web.psi.ch. About 60 peer review papers and more than 150fepamce
contributions are produced annually by LMN.

350me of clean room laboratories are operated by LMN oed with all kinds of
nanofabrication equipment. This includes: electbeam lithography, optical and soft X-ray
lithography, five different dry etching machinesr fpattern transfer, thin film deposition
equipment (evaporation, sputtering, LPCVD, PECVE&)pxidation and more. This lab is also
available to external users.

Link to the goals of this proposal

Already now LMN is heavily engaged in the micro-dananofabrication of samples to be
investigated by synchrotron radiation or by neuttdn parallel, LMN is working on micro-
devices to improve the large facilities such as ¥-cay optical devices or detectors and beam
monitors. Thus, LMN can bring in valuable experienfor this planned project. If this
proposal will be funded, LMN can further increasel aeinforce its activities in this important
field. Some achieved highlights in this contextiiige: 1. World record for resolution (12 nm
lines/spaces) in photon based lithography using@stt soft X-rays from our synchrotron. 2.
Diffractive optical elements (gratings/zone plate®y high resolution (sub 100nm),
synchrotron based hard X-ray tomography.

3. Electron-beam lithography for fabrication of rfenagnetic nanostructures for
synchrotron/PEEM experiments. 4. Diffraction grgsrfor interferometers for phase-contrast
neutron radiography.

Beneficiary 5
Institute of Biophysics and Nanosystems ResearctAustrian Academy of Sciences

TheAustrian Academy of Science¢Osterreichische Akademie der WissenschafBAW )

is the largest public non university academic regearganization in Austria in order to
conduct an extensive research program ranging soamal till natural sciences. More than
1100 employees are working currently at the AustAaademy of Sciences.

The Institute of Biophysics and Nanosystems ResearchBIN) (http://www.ibn.oeaw.ac.jt

is a research institute of the Austrian AcademySoiences with more than 30 employees
located in Graz (Austria). The research is focussinly on Biophysics and structural
investigations on biological/nano-materials tardeten new antibiotics and drug delivery
systems. The institute is embedded in the LSFjrece 9992 it has constructed and operates
the Austrian Small Angle Scattering beamline inladwbration with Sincrotrone Trieste at
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ELETTRA. Due to the operation of the beamline thstitute has established a permanent
outstation located directly at the synchrotron atidn facility ELETTRA, which supports
with its laboratory facility (wet chemical laborayp laboratory SAXS instrument etc.) the user
operation of its own beamline and partly also dfeotbeamlines ELETTRA. The research
field of the outstation is directed to fast struatuphenomena in bulk and on surfaces with
applications from biophysics to nanomaterials. lartipular the institute has profound
experience in biomimetic coatings - i.e. for baeleand eukaryotic membrane mimicking
coatings- antibacterial peptides as well as mesaysomaterials in bulk and thin films. The
beamline produces annually about 60 contributianseier reviewed journals.

The outstation has ongoing collaborations with@NR-IOM (formerly TASC-INFM) group

in the field of microfluidics, sample manipulatiodsy means of light tweezers. More
specifically the IBN will enforce the NFFA consamn with its expertise in the field of
nanostructured/biomimetic coatings and on micrdftusample environments for synchrotron
experiments.

B2.3 Consortium as a whole

The goal of the Design Study is quite ambitioussiit addresses a new kind of Research
Infrastructure (RI) that interfaces with a wide adfidersely organised scientific community

whose activities are simultaneously at the fordfrohbasic science and of technological

exploration. The new Research infrastructure inspBenovel symbiosis with the existing

European Large Scale Facilities infrastructurescivhare already operational or under
development, such as the Free Electron Lasersh@nBdwer Lasers, and which are up to now
mostly exploited only for fundamental researches experiments.

The methods of nanoscience, both in the nanofalitand characterization, are highly
costintensive in terms of equipments and instruatert. The state-of-the-art nanoscience
research requires a full top-down platform (litheygiies and ion or plasma etchings) with
nano-metrolgy and atomic resolution microprobesyel as a continuous improvement in the
bottom-up methods and the combinations of both.

A strong technical competence in nanofabricatiod anstrong vision of nanoscience are
required for the NFFA to be as a much flexible Rpable to serve European science for many
years to come at the highest level and with overtipetitive costs.

The technical and organization challenges requitensists and laboratory managers with
great experience and visibility, in the fields @noscience as defined in physics, chemistry,
biophysics, biochemistry, biomedicine, materialseisce and in the technical fields of
nanolithography, nanofabrication, diagnostics wmanometric and atomic resolution,
synchrotron radiation spectroscopies, laser, flegtren laser methods, and neutron scattering.

NFFA will bring together such specialists with L8Eers’ laboratory managers in order to
develop and specialise the scope of the Reseaf@stiucture, and the technical aspects that
will define its standards, the operation scheme.

The NFFA Consortium in its present form is an ebecglstarting nucleus with a good balance
of scientific and technical competences in nanomaenanofabrication and use of LSFs, and
direct experience in operating established usariiti@s at national level, and a partial but

significant coverage of European science commumitie
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Strong competence in clean room techniques, higblugon lithography, nanofabrication,

physical growth methods, atomic resolution probésay probes, nanofabrication of X-ray

and neutron instrumentation, fine analysis methitts synchrotron radiation, are available in
the proposal Consortium. This warrants an adeqgheai@ership of all technical tasks, and a
complete linkage with the relevant European instins and LSFs, to be capable of quickly
representing the full European dimension of theigyeStudy.

Several partners are already interacting as caitding institutions or as branches of the same
institution, with national synchrotron radiatiomntess. On the other hand, one of the partners,
the Austrian Academy of Sciences, represents atdfteecommunity that does not have a
national LSF for fine analysis. They can be an Bewe example showing how the NFFA
study is to provide European researchers with laneay concept of RI that will allow them to
interface and to access in a new, optimised wathédEuropean LSFs so as to enhance their
impact on nanoscience.

Most Consortium members have already had good parsnd institutional knowledge of
each other and have been collaborating on spgmifiiects, in international review panels of
some of the participating labs. Each of the partiaboratories already has a significant
presence in the domain of nanoscience, and haarious extents been involved in many other
collaborations at national, EC and internationakleThe Consortium members also operate
research contracts with industry.

The Consortium will be capable to expand in thst fgear of Design Study to link, or possibly
include, all the relevant actors for the NFFA pobje

The linking together of NFFA Consortium instituteorwill produce also a high level,
interdisciplinary training environment to serveaagrototype of the future developments.

i) Sub-contracting: Within the activity of Partner 3 (CNM-CSIC) a subt@ct with UAB
(49.000 €) is foreseen, due to the clustering amdgration of 3 CSIC nanotechnology-
oriented centres and several laboratories of theBUAhe Centro Nacional de
Microelectronica (CNM), the Instituto de Ciencias Blateriales de Barcelona (ICMAB) and
the Centro de Investigacion en Nanociencia y Namategia (CIN2), all of them belonging
to CSIC and represented by CNM in view of this pctj are three out of the four actors within
the the BNC (Barcelona NanoCluster), a virtual tgntgathering capabilities of the main
partners located in the UAB campus. The fourthrastéhe University itself, which, as it has
been said, will be subcontracted by CNM. Synergyben the four BNC partners is strong,
and part of the CNM-CSIC activity related to WP3lWwe developed by ICMAB, CIN2 and
UAB through the subcontract.

Within the activity of Partner 1 (CNR-IOM), concearg WP4, T4.9, a subcontract with
CINECA (Consorzio Interuniversitario) is foreseeor the layout of the digital repository,
including the schemes of preservation, maintenandecuration of data in agreement with the
users community. Subcontracting is the best chdioe to the lack of direct competences
within the NFFA-Design Study partners (45.000 €)r fhe same reason, the design and
production of the NFFA web site (WP1) (10.000€) &mel layout, editing and production of
the NFFA book (WP5) (25.000€) will also be subcaated to professional providers. Should
the Consortium decide to organize three local aenfees abroad instead of one general in
Trieste for the publicizing to industry, Partnemdll need to subcontract services such as
catering, renting of conference room and other ms®vices to professionals abroad, with
consequent shifting of the financial allocation .(BID €) from “other direct costs” to
“subcontracting” in WP1. The AUDIT will also be szdntracted (WP1) (4.000 €).
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i) Additional partners and observers More partners are actually expected to join iteraf
the submission of NFFA, based on expressions efast. They could not be involved at the
proposal writing stage mostly because of time cainst and the need to establish national
consortia or other agreements. One general cniteoib acceptance or invitation of new
partners will be their representing complementa&aghnical competences within the NFFA
scope, and representing new national communitiesparcific science communities, or
industrial development activities, not yet presaenthe NFFA Consortium. Observers will be
expected to continuously contribute through theuRoand at the workshops. They represent a
link to funding agencies that do not participatetlie Design Study, but that are potential
stake-holders of NFFA.

B2.4 Resources to be committed

A total of 214 PM will be invested in this Desigtu8y of NFFA corresponding to roughly
525% of total EC contribution. The distributionwbrk among the partners is summarised in
table 1.3d. The main foreseen expenditures of toeqt are:

1. communication between the beneficiaries, technigatk sessions (Co-ordination
board meetings 5/year max 7 people x 2 years 3@€&ntific Panel meetings 3 x 5
members, 20K€)

2. Publicizing to industry: information meetings fdret industry (one general vs. 2-3
local). Other communication tools, documentatiddkKe

3. site visits to evaluate the potential LSF partnefdNFFA Centres (within Europe)
30KE€ (10 potential European sites, 2-3 NFFA officper visit)

4. site visits to existing foundries overseas: maidly DOE Centres (one tour by 2/3
people) and Japan (one tour by 2/3 people) 15KE€

5. Subcontracting will be limited to very specific keical tasks: partnership with UAB
(49.000€); external auditors for validation purp$4.000€); design and construction
of the NFFA Data Repository (45.000€) and of thebvedte (10.000€), layout and
publication of NFFA book (25.000€). The total ambwif subcontracting will be
133KE€ i.e. 5,8% of total costs. Should the Conaattidecide to organize three local
conferences abroad instead of one general in €rfesthe publicizing to industry, the
subcontracting would increase consequently to 168&€esponding to 7,1% of total
costs.

6. Some provisions are made for late association af partners: WP3 includes
reimbursement costs for travel and accommodatioméav partners. (40.000 €). The
new entries will not increase the number of thaaigries of the contract.

Creation of the NFFA Industrial Liaison Office, dbaise of users, meetings (15.000 £).
RTD activity in WP2, WP3, and WP4, for a total &32800 € (except subcontracting,

personnel and indirect costs). This includes pypiog, technical design, access to
state of the art facilities for testing. i.e., 1%,9f total cost of NFFA.

© N

According to the rules described at page 38 ofghigle of applicants - design study CP
method, co-ordination and management costs spetificresearch and technological
developments have been labelled as RTD actions.

RTD actions correspond to the 82.5 % of the totesi,cin line with the main action of the
project (CP). Accordingly, research effort (persoonth) in RTD WPs will have a major role
in NFFA.

The request contribution from EU is 1.800.000 €otal.
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The bulk of the resources committed by the prepesptosal are for support of personnel and
for technical work in the definition of the variowspects of the NFFA infrastructure.
Resources from WP1-5 also include internal and qudic workshops. As a general scheme
the NFFA work meetings include also scientific s@$s open to the public. Much of the
technical work, in particular in connection withetldefinition of the NFFA standard, will
actually rely on external resources provided byghgicipants in terms of use of specialised
equipment, testing of clean-room configurations. &these activities are expected to be
substantial and could not be directly covered by Besign Study FP-VII budget. The
existence of nanoscience installations and instngaten at the partner’s locations is a great
additional benefit for NFFA. The detailed costs mected to this access are hard to evaluate at
this point, as all partners do have different aotimg schemes, but it will very substantially
increase the value of NFFA if all the “full costhalysis of the effort by participating partners
would be detailed. This economic analysis will aegry be done as NFFA will progresses,
and will be a part of the final feasibility assessim

With this relevant external support the overall lgoaf the NFFA Design Study are well
reachable with the requested budget to FP-VII.

No large capital equipment orders (> 100 k Eure) fareseen in NFFA at the Design Study
level. In fact the access to instrumentation owaed/or operated by the Partners is the
technical and economical asset on which the aatibreasibility and standardization of
methodologies is based.
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B3. Impact

B3.1 Strategic impact

The concept of a cluster of nanoscience faciliigached to LSFs, which aims at raising the
standards of nanoscience experiments and offericgsa to state-of-the-art synthesis and
nanofabrication to a wide research user's commuhiyg been included in the 2006 ESFRI
roadmap by one of the specific Emerging Proposatsaed NANOSCIENCE. Thus, the NFFA
proposal fully enters in the structuring projeat fioe ERA, with the support of the EC under
FP7.

The European potential users of NFFA belong to rdveareas: materials science, physics,
chemistry, life-sciences, various branches of esgjiimg, bio-medical application, etc., and
come from academia, national research institutiand, industry. Currently there are no open
facilities for supporting full nanoscience projedtsolving design and nanofabrication of
samples and functional systems. The research ie @@ collaborations between different
institutions, with a generally low pace when compf@ocesses are involved at far away
institutions (like growth, lithography, electricalharacterization, protection of samples,
acquisition of beam time at a LSF).

For this reasons, a strategic plan for a scaledeim@ntation of Centres and their locations in
Europe both in close connection and synergy widtiie LSFs is needed at European level.
This action will provide effective services also@anoscience users from Countries that do not
host LSFs.

The NFFA activity will directly impact on Europeaanoscience by monitoring the effective
response to users needs, both qualitative and itatarg, contributing to the development of a
RI science policy.

The often rather expensive equipment for nanofabdn will be optimised and used much

more efficiently in NFFA user Centres than convemdl operating mode, allowing also for a
faster update. E-beam lithography machines or TEMsexamples, are multi-million Euro

instruments with a 5-6 year life at the edge ohtetogy. Intensive use at NFFA Centres will

make overall financially possible to stay at thatestof-the-art by replacing and upgrading
even the top equipment. This is hardly affordabjeypical nanoscience national laboratories
in Europe, and simply not available to most of Huademic research groups, or to entire
national research communities within Europe.

Routine technical cross checking of the nanofabdnaand nanoprobing capabilities of the

NFFA Centres will provide the metrology for estahlng a NFFA standard that should result
in great benefits for European research in nanoseie

Just one example of research that will take adgantd the NFFA paradigm is the wide effort
in the study, design, fabrication and experimeatain vitro and in vivo of nanostructured
devices and micro systems of biomedical interesirfgitu release of drugs (e.g., oncological
cures, pharmacological treatment of tumours). Tleldmwide research is aiming to the
development of smart systems that allow to driveénre and space the release of drugs inside
the human body by means of an in-out interactivenroanication, leading to an isitu
controlled drug release. NFFA Centres would be lxaefaculties for the materials synthesis
and nanofabrication stages of this research, andlésigning and performing innovative
experiments using diagnostics of the LSF sources.
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Integration. Researchers joining the project will be part afudy European cluster, with co-
ordinated science planning and with geographicditributed Centres sharing common
facilities as well as specialised methods and toldiss implies that NFFA researchers will be
certainly mobile within the NFFA Centres, as a kegture of NFFA, which will be able to
enforce effectively the uniformity of quality steard.

The NFFA researchers will be exposed to a high @tinternational users bringing in their

advanced research projects (selected by interrstrewiew) and the related challenges that
will often push forward the state-of-the-art of nacience, and the standard of NFFA. The
NFFA researchers will be in close contact with feeentific and technical staff, as well as

with the users groups operating at the neighbouti8§, making the overall environment

extremely rich and multidisciplinary. Mutual bertefof seminal and conference activities at
the NFFA and LSF are easily foreseen. The NFFAarebers and associated personnel will
also carry out in-house research programs withdodless to the advanced facilities, i.e. in a
unique environment for Europe. We expect NFFA nedeas to be, after a 3-5 year working

term, extremely qualified to contribute at the Hagh level to industrial research and

development, or to start own activities, perhaph \WFFA spin-off or start-up schemes to be
analysed at a later stage of structuring of NFFA.

Users’ serving or coaching as well as teaching taaitiing in nanoscience will also be an
opportunity for NFFA researchers to develop commaitidon skills that will develop their
attitudes to co-ordinate research in nanoscienckimrgeneral, helping the formation of a
much needed technically and scientifically awareopaan leadership.

We believe that NFFA will increase the level oftawhl uniformity in research at the highest
level, soit will favour integration in its broad sense We also believe that the project itself
will take advantage from the melting of differemimts of view and cultural roots.

Finalizing dispersed high quality researchEuropean research in nanosciences has strength
and weaknesses typical of the large number of dewel scientists, but the relatively small
number of “critical mass” groups and centres capablfully support the exploitation of new
ideas and the reproducibility of results such tip e quickly translating into nanotechnology
the nanoscience findings that bear that potentiaMFFA can fill in part this lack of
infrastructures by making a top-quality one opeth®users. Active groups will be supported
and best projects by sub-critical groups may becgmm projects involving some in-house
effort. All these effects should be greatly benafito European science and to integration of
research efforts.

A cultural community of European scientists exighi®eady: the NFFA project will strongly
contribute in optimizing their activity in the verymportant field of nanoscience and
nanotechnology.

B3.2 Plan for the use and dissemination of foregrad

In the Design Study of NFFA we will address thesdimination of nanoscience culture, by
making fully public all technical and methodolodiadvances of NFFA Centres, and, of
course by making available in proper way the rasaftin-house and users’ research. In the
end all results will be open for exploitation byetlentire scientific community, but users’
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intellectual right policies will be studied and erded, with special attention to industrial
users, similar to the normal practice at the LSFs.

Regular workshops and conferences, publicationsternational scientific and technical
journals will be the standard dissemination toadsveell as an interactive web-site with
specific chapters for all Centres and update offop@ances supported by explicit
methodology.

Possible web repository of data (NFFA data-bankl] & openly accessible concerning
completed/published work, while work in progresdl vide password protected. The key
elements of dissemination of results and know-howhiw project, out of workshops and
training lessons, will be the users work at NFH#g &xchange of personnel and joint work at
the infrastructures, the output of highly traines$earchers towards industry, academia and
other research institutions.

As mentioned in section 2.1, a consortium agreemalhtbe discussed in case of specific
policy for patents policy.

B4. Ethical issues

No ethical issues arise from this proposal

B5. Gender aspects

The gender unbalance which is typical of hard smerwill be corrected wherever possible at
two levels: responsibilities will be shared on purerit, which brings naturally some
reduction of unbalance, and hiring of younger dén will be done after extensive
interviews. The Design Study project does requinaes preliminary personal experience, so
we will hire, at this stage, from a highly unbalad¢market”.

Reference to the results of the ETAN report
(http://cordis.europa.eu/improving/women/documetts. of FP5 and othe SSA “Strengthening
the Role of Woman Scientists in Nano-Sciend&tp(//www.womeninnano.deéktarted under
FP6, will be made with the aim of finding adequateasures for enlarging the women
scientist group working in nanoscience and effetyivsupporting their career development
and leadership. Measures will be studied to avwed‘scissors trend” that increases the gender
unbalance as career progresses. Being a geogriyhdestributed cluster of Centres the
mobility for women among the Centres will be partaely favoured when this will be relevant
or desirable for women scientists and technicatatpes.

If NFFA will develop later in a RI the more extewsihiring should, on the other hand, be
done interviewing perspective researchers at ttitodstudent level, before further steps of
unbalance are established (i.e. at the Postdodewel).

NFFA Centres will be advertised as multidisciplyjnanvironments of advanced research
where brilliant people with diverse scientific bgokund will have equal opportunity to
establish leadership. In this sense the genderlamt®&that is very severe in physics may be
partially mitigated by the enrollment of chemistsdabiologists whom are needed for the
NFFA science.

As a reference starting point two Parter Institosi¢l,2) have 20% women scientists.
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APPENDIX 1 Observers

The role of observer is that of a collaborating ugrowhose institution is not directly
committed to NFFA Design Study at present, bubisrested in the development of NFFA-RI
and a potential partner of the construction phase.

OBSERVER 1IEF Institut d’Electronique Fondamentale

IEF is a joint research unit between CNRS and Usite Paris Sud (Orsay, France). It is
comprised of about 230 persons, including 35 failet researchers from CNRS, 58 professors
and assistant-professors, 40 technicians and esrgin®@5 PhDs, post-docs and other persons
with non-permanent positions. The main activitigs IlBF include: nanomagnetism and
spintronics, Si based- nanoelectronics, IlI-V and- ased nanophotonics, microsystems,
autonomous and complex systems. Most of these itasivare supported by the
nanotechnology centre IEF-Minerve which is recogdias one of the 6 centres of the French
"Basic Technology Research” (BTR) network.
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