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The RTRA Networks

RTRA
ThematicNetworks
For AdvancedResearch

There are 13 RTRA net

.... Threeof them involvebasicresearchin physicalkciences

A 1-RTRA Tr i defa®® h g s i -farigiiea

A 2-RTRA | nt er Gemtteford-morai¢rResearchn C h e mi sStrasbpurg

A 3-RTRAG DI y 2 4 QtitHe frddtiessof b | V2 St S QGraidbfer O & €
> Theonly one to be specifically dedicated Wanosciences and Nanotechnology

Each network is supported by one Foundation initially funded by the government and able to

collect funds and gifts from individuals and/or companies.
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The RTRA Network in Grenoble

A The Grenoble network is a multi-disciplinary and multi-institutional collaborative

research initiative in the field of Nanosciences :

Mathematics- Computer sciencesPhysics Chemistry- Biology- Medicine- Engineering

A The network brings together 32 laboratories, all based in Grenoble, and gathers
about 900 researchers belonging to the 4 founding institutions :

A CNRS RTRA Researchers 'Origins
A CEA

A GrenobleINP
A UJF

m CNRS

m CEA

“UJF
Grenoble INP
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The RTRA Network and the Nanosciences Foundation

The Nanosciences Foundation supports the RTRA in Grenoble:

A Budget from 2007 to 2011: 26 Me
A initial funding from the government : 17.5 Me
A support from the 4 founding institutions : 8.5 Me

(1.7 Me/year from 2007 to 2011 : 0.5 Me from CNRS, CEA, UJF and 0.2 Me for Grenoble-INP)

A Other resources :
A income from financial investments -3 %
1 Me for 2007-2008 - 300 ke expected for 2009
A donations from individuals and companies :

a fundraising campaign is being organized

A Annual budget :
from 4,5 to 5 Me¢

(2.6 M€ are not consumable)

—
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The Missions of the Nanosciences Foundation

A Fostering a world class Nanosciences research in the network
A Encouraging collaborative and multi-disciplinary research

A Strengthening connections between research and higher education

A Supporting the coordinated development of shared-use facilities

A Extending international visibility of the Grenoble site

A Basic research

A Focus on well defined domains
A Interdisciplinarity

NanoSCIENCES

FONDATION




The projects supported by the Nanosciences Foundation

Chairs of Excellence - their aimsare:

A to attractin Grenoblehigh level scientists of anyforeignernationality
A to providethem with fundingto employ PhD. students and Post-Docs
A to helpbuyingequipment

RTRA Projects :

A financialsupportawardedto particularlyinnovative and ambitious research
projects that foster cooperative research between the network's laboratories

Young scientists :
A supportto enroll outstanding PhD. studentsand PostDocs

Technological platforms :
A developmentof several technological platforms that offep-to-date facilities
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The Nanosciences Foundation focuses its action on :

8 Fields of Excellence

Quantum Nanoelectronics

Nanomagnetism and spin electronics
Nanophotonics

Molecular Electronics

Nanomaterials &anostructuration
Nanocharacterizatioand metrology

Life sciences at the frontiers of Nanoelectron
Nanomodelingand simulation

> x> > > P

Applications to

CS

Technological Platforms :

shared-use facilities
A Nanoscaldabrication
A Nanocharacterization
A Theory and simulation

N

A Nanoelectronics

A Biology and Healthcare
A Energy & environment

10 Working Groups

¥

SteeringCommittee

\

Education and scientific animation

A Doctoral schools / Summer schools
(ESONN, HERCULES)
A Workshops, seminar, conferences

-~ -
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Governance of the Nanosciences Foundation

Foundation

Board Scientific Committee

Director <

+
Administrative Team
Support to the

selected projects . . Independent Scientific
Steering Committee Experts

Annual Call for Proposals ]

Proposals submitted byi KS b i g2 \\N OF:!

y S

10 Working Groups
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The 3 Calls for Proposals

Financial supports attributed to the selected projects

Year Total Chairs of RTRA projects Young Platforms
amounts excellence incoming
researchers
Me Me % Me % Me % Me %

2007 592 | 2.286 | 38.6 |1.091 | 184 | 0.7/73 |13.0 | 1.775 | 30.0
2008 485 | 1.085 | 224 10951 | 196 | 0.475 | 9.8 | 2.327 | 48.0
2009 2.43 093 | 38,3 | 0.76 | 31.3 0 0.74 | 30.4

Ve

A Strong support to the technological platforms : 4.842 Me¢

more details given in the following presentation

Ve

A Decrease of the total support to the yearly calls:

projects are funded over 3 years
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The budget of the Foundation

A for most selected projects, the financial support is spread over 3 years
— every Call for Proposal has an impact on the 2 following years

— funding of the 2007 projects started in 2008 : the commitments of the 2007 Call are running
over the 2008, 2009 and 2010 budget

amounts » = o o S |8
()] c = IO v =2 R
ke) |_ 5|82 |L£5|25/ BT |2¢E
S5 |82 |[EB|lpn=|£8 |cs
o ¢ 2 L £ - 0| © o c s
= c c o =| O | € = £ ®©
q) © ®© O = . s 0O -
S ILEg|?2c gelfe |82 4 ME
Year v et 7 = postponedto
2007 467 127 340| | 2012
2008 4,058 300 49 262 1,205 2,242
A financial commitments after the 2007 & 2008 Calls for Proposals :
Commitment Total Ph.D. Selected projets Selected
per year Commitment | Salaries | Salaries (chairs projets: Platforms
(ke) ("fil de Ph.D post Equipment
|'eaU") docs)
2009 3575 449 1.434 782 920
2010 3069 415 1.496 658 500
2011 1143 183 772 188 0 1nanosCIENCES
Total 7787 1047 3702 1618 1420 =~

—




A Year 2009

The budget is not yet closed :

The expenses will be shared between:

—

A Year 2010

—

The budget of the Foundation

foreseen total expenditures : 5 Me

3.575M€:
0.74M€
0.05M€
0.2M€
0.6 M€

3.069 ME:
1 ME

0.4 ME
0.6 ME

commitmentsfrom the 2007-2008Callsfor Proposals
supportto platforms (2009 Callfor Proposal)

support to educationandscientificanimation(2009
fundingof the selectedprojects(2009 Callfor Proposals)
managemenbf the Foundation

commitments from the 20072008 Calls for Proposals
funding of the selected projects (2009 Call for Proposals)
funding of the selected projects (2010 Call for Proposals)
management of the Foundation
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The 2007 Call for Proposals

The selected projects (platforms notincluded): ~ Total 4.19 Me

18 funded projects (among more than 60 proposals)
U Average amount: 232.8 ke
U 7 projects equal to or greater than 250 ke (39 %)
U 6 projects around or below 150 ke (33%)

500 _
450 - — 8 chairs of excellence
400 - — 5 RTRA projects
350 - . .
300 - — 5 young incoming researcher
250 - projects
200 -
150 -
100 -
50 -
123456 7 8 9101112131415161718 |
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The 2008 Call for Proposals

The selected projects (platforms notincluded): ~ Total 2.51 Me

11 funded projects (among more than 40 proposals)
U Average amount: 228.3 ke
U 4 projects equal to or greater than 250 ke (36 %)
U 3 projects around or below 150 ke (27%)

500
450 + Ke — 4 chairs of excellence

00 . 4 RTRA projects
350 -
300 - — 3 young incoming researcher

2o - projects

200 -
150 -
100 -
50 A -
o . Yy
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The 2009 Call for Proposals

The selected projects (piatforms notincluded): ~ Total 1.69 Me

. Proposals prepared
6 funded projects (among 24 proposals) S during meetings of

U Average amount: 281 ke the Working Groups

U 5 projects equal to or greater than 250 ke (83 %)

U no project around or below 150 ke
400 Ke + 51.5 € for support toeducationandscientificanimation
350 - (moredetailsin the presentationby H. Courtois)
300 -
250 - — 3 chairs of excellence : 930 ke
200 - — 3 RTRA projects : 760 ke
150 -
100 -

50 - -
0 4
1 2 3 4 5 6 nargg(bglgl\jcm :




Supported Chairs of Excellence in 2009

Chair of Excellence

L. Labs: Pl &
Sup_port Description Partners
Topics
. Nanocharacterization of Superconducting Nanostructures
John Kirtley . ; . : .
JohnRKirtley one of the worl d’s | eadi ng e Xnstitut Néel
350 ke .
NanG superconductivity, SIMAP
L Studyof the physical properties of high quality superconducting films (grown by MEINAC
characterization - o )
and their integration into quantumano-devices.
1I-VI Photovoltaics: New concepts solar cells with II-VI semiconductor nanostructures : .
. : : ) Institut Néel
Yong Zhang Yong Zhang is an expert in both optical spectroscopy and electronic structure INAC
300 ke computation, and is involved in optoelectronic applications of materials
: : : : : LETI
Nanophotonics  |Exploringa new class of photovoltaic cells, based on core/stallowiresarchitecture LTM
with type Il band alignment such @80 CdTeandZnTéCdSe
Normand MUS.CADE: Multi-scale Design of Nano-materials with simulations on hybrid INAC
Mousseau architectures SIMAP
ProfessoNormand Mousseatrom the Université de Montréal : ,
280 ke ) : . : : Institut Néel
NanG Multiscalesimulations to advance our fundamental understanding of the key issues LIG
modeling governing the formation and stability of semiconducting quantum dots, silicon LETI

nanowiresand graphene sheets.
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Supported Projects in 2009

Support / Major L. Labs: Pl &
. Description
Topic partners
PERCEVAL: Phase transformation and small scale effect: study of materials for phase LET
280 ke change random access memories (PC RAM) W\C
Nanoc Thestudy of the effect of reducing dimensions on phase transitions in new materia LMGP
materials [candidate for PCRAM. The studied materials will b§&SGée;,, GeTeand GeSp LTM
Ge,ShTe, (GST) is considered as a reference material.
MIDWEST: Magnetic Microscopies for the detailed study of the interaction between
magnetic Domain Walls and Spin-Polarized currents . ,
250 ke . . . : . _|Institut Néel
Nano The objective is to establish a local platform for magnetic imaging particularly suit INAC
: currentinduced domain wall motion, which will be unique in France and even
magnetism . . : . SPINTEC
worldwide, to be able to address the open questions in the field and produce groy
breaking results in the coming years in this competitive andrfasting field.
230 ke TRANSPIN: Coherent transport of a single electron spin Institut Néel
Quantum |The goal of this project is to realize coherent transport of a single electron spin in W
Nanc scalable condensed matter systelatéral quantum dots defined in @aAs TIMA
electronics |heterostructure
|
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Total Financial Support to the different fields of expertise

U 15 Chairs of Excellence projects have been elected

U 20 collaborative research projects have been funded

Total support (ke)

1600
1400 Call for proposals :
1200 02009
1000
m 2008
800
600 m 2007
400
200
0 T T T T T T
o <&
o S & ¢ & & N
A\ XS Q
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The scientific staff employed by the Foundation

In June 2010, the Foundation already supported 60 scientists worldwide

A 15 Chairs of Excellence:

Australia, Belgium, Brazil (Belo Horizonte, V.Braun Center), Canada, Russia, Spain, Ukraine,
USA [CalTech, Stanford (x2) ,Yale, NREL, Brown University, Alabama University]

A 12 Post-Doctoral researchers:

Czech Republic, China, France, Germany, Italia, Russia, Spain, USA

A 33 PhD students:

Argentina, Brazil, Canada, China, Czech Republic, Germany, India, Iran,

Korea, Mexico, Poland, Romania, Russia, Ukraine, Vietham

The Foundation is the employer of more than 50 people : big administrative work

In 2010 :

the new PhD students will be employed by the head institution of the host laboratory

FONDAT
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TheFull-G AYS &/ KIF ANR 2F 9EOE

Donald Martin Life sciences at the frontiers of Nanoelectronics 2007 Call

Universityof Technologysydney(UTS)
Researchiocusedon ion channelan cellmembranes

Designof biomimeticartificial membranesable to build ionic gradients Suchcellular systemswill

beimplementedn devicedharvestingelectrochemica¢nergy
Project TIMC LETIDCM,TIMA

Mairbek Chshiev Nanomagnetism/Nanomodelisation 2007 Call

PhD. degreefrom MoscowStateUniversity(Russia)
Centerfor Materialsfor Information Technologyat the Universityof Alabama

Theory of spirilependent electronic transport phenomena in nanostructgrdgsveloping a new
group that strengthens theoretical activities in the field among Grenoble laboratories
Project:SPINTEQnst.Néel SP2M

Tetiana Aksenova Life sciences at the frontiers of Nanoelectronics 2008 call

SeniorResearclScientistitled by UkrainianAcademyof science
Leadingexpertin the field of knowledgemining, machinelearningandreal time calculation

ImplantableBrainComputetdnterface(MRBC)
Project LETI 1narnoSCIENCES
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The Part-U A Y S

2007 Call for Proposals

a/ KI A Né

2 1

9 E

Researcher Project Title Origin Started in
V. Bavot Scanning-gate Nanoelectronics Project Inst Néel IMEP Louvain Catholic
25 m /;er 5 Specialistof ballistic transport and quantum Hall effect in low-dimensional University April 2008
’ electronicsystemsand mesoscopi@hysicsmostlyin I1l-V compounds Belgium
Very Large Scale Integration of NEMS Project LETILTM Californian Institute of
M. Roukes . . - . . May 2008
3 miyear x 4 His group is building systems with a range of applications that span Technology
fundamentalmeasurementengineeringandbiologicaland medicalsciences USA
Transport in core/shell devices Project: IMER LETI ) )
P. Wong L . . . . . Stanford University | June 2008
New conceptsin circuit and systemdesigns,explorationsinto devicedriven
1m/year x3 o USA
circuitsandsystems
RX interaction with nanoparticules Y$urface Project: INAC Inst.Néeel| LMGP
V. Holy His expertiseis particularlyfocusedon the quantum objectspreparedin situ| MasarikUniversity July 2008
1 m/year x4 | on the beamlines (ESRFand on the nano-defectsinducedin silicon by the CzectRepublic
technologicaprocesses
L. Glazman Quantum coherent phenomena Project SPSM3 M, Inst Néel ) )
. . . . . . . Yale University July 2008
American Thisproject will permit to make progresstowards the fabrication of devices USA
3m/year x3 | basedwith new functionalities,includinggquantumbits.
J. Fernandez- | Downsizing spintronics _ _ _
. . . e Alicante University | September
Rossier Control of the quantum state of a single magnetic atom sitting in a II-VI Spain 2008
1,5 mlyear x3 | semiconductoiguantumdot.

OND AT
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ThePart-U AYS &/ KIF AN& 2F O9E

2008 Call for Proposals

Researcher Project Title Origin Started in
Tunneling based nano-FETs Project IMERLETI
A.Zaslavsky | Developing quantum tunnelingbased nanodevices compatible with the | Brown University | June 2009
3 ml/year x 3 | semiconductoon-insulator platform that can outperform standard end-of- USA
the-roadmaptransistors
EPOCA: Emission Properties Of a semiconducting Cavity coupled to an
M. Franca Artifica_l atom. o _ . Project: Inst.Néel INAC University of Belo
Santos Mod_ellng the emission and absorption pr_opertles of _the model_sy_stem Horizonte July 2009
3 miyear x 3 pr0\_/|ded by a single QD coupled to a s_olld state cawty . The aim is to dey Brazil
the interface between the quantum optics and the solid state physics
communities.
L. Fonseca NanoDeCa: nanometric devices calculated ab initio
2 mlyearx 3 Project: LETIINAC, Inst. Néel \v von Braun Centre
Performing first principleimulatons of low (Si§) and high permittivity (HfQ) Brazil November
oxides on graphene focusing on interface issues, as well as quantum tran 2009
calculations of ultrethin transistor channels using graphene on insulator
model structures.

NAnoOSCIENCES

ONDAT



ThePart-U AYS &/ KIF AN& 2F O9E

2009 Call for Proposals

Researcher Project Title Origin Started in
MUSCADE: Multi-scale Design of Nano-materials with simulations on
N. Mousseau hybrid architectures _ _ _ _ _
2miyear x 3 Through the study of three prototype systemnsuItlsgale5|mulat|on§ are University of Montreal| December
expected to advance our fundamental understanding of the key issues Canada 2009
governing the formation and stability of semiconducting quantum dots,
siliconnanowiresand graphene sheets.
Y. Zhang 1I-VI Photovoltaics: New concepts solar cells with 11-VI semiconductor National Renewable
2 m/year x 3 | nanostructures Energy Laboratory, | 1stsemester
Exploring a new class of photovoltaic cells, based on corefstetiwires Golden 2010
architecture with type Il band alignment suchZs0 CdTeandZnTéCdSe USA
J. Kirtley Nanocharacterization of Superconducting Nanostructures StanfordUniversity, _
3 miyearx 3 | Study of the physical properties of high quality superconducting films and USA 2ritrimester
their integration into quanturmanco-devices 2010

NanOSCIENCES
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Ph.D. & U dzR S ¥ildeéfaC} sk dz
Nationality Topics Thesis
Chinese Spintronics Electronic structure and spimolarized currents in magnetic epitaxial tunnel
junctions.
Canadian nanophotonics |Development of quantum dots inMl semiconductors nanowires for photonic
applications
Brazilian nanomaterials |Preparation and characterization of yttriualuminoboratenanopowderdor the
development of a new generation of phosphors for lighting
Indian Life sciences |Antibody phage display in materials sciences : newo-probes and linkers for
2009 nano-objects
Vietnamese [NanomagnetisnInjection of electrical current and the dynamics of magnetic walls propagatior
Argentinian [ Quantum Electronic transport and spin dynamics in coupled SiGeasedfmbled quantum
electronics dots
Vietnamese |Molecular Graphene epitaxy on metals for a new generation ofsggbnized, highly
electronics ordered, tunable magnetic nanosystems
Indian Nanophotonics | Plasmons assisted Si electptical devices
German Spintronics Molecular spintronics using single molecule magnets: magnetic force

measurements using carbaranotubebased mechanical resonators.

narnOSCIENCES
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The impact of the Foundation

Attracting brillant scientists to Grenoble :

— 15 Chairs of Excellence:
A 3 full time, all developing a new research group in the network

A the others developing strong links between their home laboratory and
several research groups of the network

Future:  attract more « full time » chairs
by offering the possibility of
1 year Chairs of Excellence (sabbatical year)

— more than 33 Ph.D. students in 2010, more than 10 Post Docs
A chosen following a very selective process
A important additional working force in the network

A several Ph.D. and PostDocs associated on the same project, helping to
reach the « critical mass »

1AanOSCIENCES
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The impact of the Foundation
Fostering collaborative research in the network

A 75% of the funded projects involve 3 or 4 different partners

Number of Total number Call 2007 Call 2008 Call 2009
partners/project of projects
4 3 0 1 2
3 12 8 3 1
2 3 1 2 0
1 2 1 1 0
Total 20 10 7 3

Association of laboratories :

A more focused on basic physics to others that are more oriented in technology

U Ex: DISPOGRAPH (Graphene presentation ), 1I-VI PhotoVoltaics (presented to-
morrow)

A from different disciplines, like chemistry, biology and physics :
U Ex: NeuroFETs, Cellulose hybrid copolymers, POLYSUPRA, NanoBioDrop, MECCA

Fostering links between the scientists of the network

prospective workshops : Self-assembly (January 2009), Contribution of computational simulation
to nanosciences (March 2009), Super resolution optical microscopy (June 2009), MEB-FIB
(May 2010)
seminars: Y2Y UKt & G{SYAYINI 2F (GKS C2dzy Rl UA 23{15\L
weekly seminar on Quantum Nano Electronics nd??O 5( I C ‘.,k D 5
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The impact of the Foundation

Encouraging new research topics in the network

A new activity on Theory and Nanomodelisation in Spintronics :
new group developped by Mairbeck Chshiev at SPINTEC

1 Post Doc employed by the Foundation (2 years)
1 Ph.D. employed by the Foundation(« F A f Rp QS dz
1 Post Doc ANR

A new activity on Self Assembly of natural Block Polymers :

supported by the 2007 Project

Cellulose hybrid copolymers (CERMAYV, LTM, LETI)
1 patent being deposited

A new activity on Near Field Microscopy at Very Low Temperature and High Magnetic
Field:

in the frame of the Chair of Excellence Vincent Bayot
Project Scanning Gate Nanoelectronics

Coordinating the development of nanotechnology user facilities

—
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The Future of the Foundation

Financial support :

A full operation up to 2012 (included) using the initial funding
A new funding from the Ministry may arise from the Grand Emprunt National

A organization of a Fund Raising campaign

with the help of a consultant lainmore Associates
Fund Raising : 3 steps

1- building the « case for support » :

be able to propose a convincing message about the Foundation to potential donors

2 - checking the message and its relevance

with a group of selected partners of the founding institutions

3 - open phase of sollicitations,

targeted on companies that have relationships with the laboratories and big companies
implanted in France

The objectives : to raise 6Me over three years

Campaign focused on the creation o
paign f ation of o nanoscl
Chairs of excellence and the hiring of young brilliant scientists FONDATI
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The Future of the Foundation

Strategy:

A short term :
— Focus on the Chairs of Excellence
research projects not eligible to the 2010 Call for Proposals

introduction of « one year » full time Chairs to attract scientists on sabbatical

— Strengthen the reflection on priority actions and on the scientific strategy
Organization of prospective workshops and seminars
Meetings of the Working Groups on societal issues : energy, environment, health> X

Fostering connexions with the scientific governance of the founding institutions

A longer term:
- Beinvolved in the new projects
— Play the role of a local coordinator of the basic research in Nanosciences and
develop a strategy in connexion with NanoINNOV
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