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Two simple observations

Infrastructure

two different and somehow independent planets ?




Two simple observations

European Research
Infrastructure

European Research Infrastructures (ERIs) and contributing
national scientific labs play a crucial, facilitating role in
scientific research

They also have extensive experience in working together
on new technologies with industry, in particular Small and
Medium sized Enterprises (SME)

ERIs face continuous pressure from their funding
authorities to improve this bridge, without compromising
their primary research missions




Two simple observations

European Research
Infrastructure

Large network with a substantial scientific and
societal impact




Knowledge is not cheap. The world spends more than $1 trillion
a year on research and development, including basic research.
The biggest projects —‘research infrastructures” like particle
accelerators and DNA databases — carry correspondingly big
price tags.

ITER, the experimental, international fusion reactor in the south
of France, is taking years and more than €13 billion to build.
The Square Kilometer Array, the world’s biggest radio telescope
now under development in South Africa and other southern
countries, will cost well more than €1.5 billion.

It's all great science, no doubt. But is it a great
investment for society?




TECHNOLOGY IMPACT

SOCIETAL |MPACT

RESEARCH INFRASTRUCTURE ~ WHATISIT? SCIENTIFIC IMPACT

CERN, Geneva Particle accelefatof and other high enefigy physics Discovely of subatomic paitices including the W and Z bosons in
infrastiectufe—using some of the wofld's most advanced 1983 and the Higgs in 2012, confilming the Sandard Model of
equipment to stedy the tiniest partides in the univefse. what the univefse is made of. (ontfibuted to at least two Nobel

Prizes.

Dlamond, Harwell Third genefation synchratfon plodudng beams of light 10,000 Over 1,000 papers published a year in the field of ife, piysical
times biightel than the sun allowing scientists to deduce the and envifonmental scences. (vef 500 protein stiuctures solved
stiuctufe of complex molecules and study the makeup of and deposited in the Protein Data Bank.
matefials.

EMEL, multi-site Eufopean Molecular Biology Laboratory—Ewfope's flagship Some 200 scholarty papefs ploduced a yeal. Contributed to at
labodatory fof the life scences seeking fundamental least one Mobel Frize induding one fiof the fifst systematic
undefstanding of basic biokogical plocesses in model ofganismes. genetic analysis of embyonic development in the fiuit fiy.

ES0, multisite The Eufopean Southeln Obsefvatoly, a 15-nation The VLT alone produces at least one pesf feviewed papef 3 day.
intefigovefnmental fesealch ofganisation which lays daim to be Firsts indhude obsefvation of stafs ofbiting the black hole in the
the wolld's most productive astfonomical observatoly. One of its Millty Way, the acrelefating univefse, imaging the fifst planet
projects is the Wel'y Lafge Telescope of VIT in Antofagasta, (hile. outside of our solar system and measuling the age of the oldest

known stal in the Millicy Way.

ESRF, Grenoble Eusopean Synchiotfon Radiation Facility. A collabofation Every year at least 6,000 scientists use the facility. Among
between 20 countfies, it is the mast powerful synchiotfon gynchiotions wolldwide, ESRF has the meost extefnal usefs and
Tadiztion soufce in Eufope. Tefefeed publications. Contributed to at least two Nobel Prizes.

Human Genome Worlds largest collaborative biological project seeking to identify  The pioject was dedared complieted in 2003, some 20, 500 genes

Project and map all of the genes of the human genome. and 3.3 bllion DNA base-paifs having been identified and

sequenced, opening new avenues fof adwances in medidne and
biotechnology.

Lawrence Berkeley Centfe fof physics feseafch addfessing the wolld's most uigent elements, and of the accelefating universe and dafk enefgy. The

Natlonal Lab scientific challenges by advancing sustainable enefgy, plotecting  Lab has been associated with 13 Nobel Prizes.
human health, cfeating new matefials and revealing the ofigin
and fate of the universe
Deservation of the antipfoton, discowely of sevefal tTansulanic

Square Kilometre Radio tefescope 50 times lafgel than any in existence. Goal is to discovel the natule of the fist stafs in the Universe, the

Array, multl-site

SRS, Daresbury

Worlds fifst second genefation synchiotfon—ceased opefations
in 2008 after 28 years of opefation and two million houts of
science but it impact will be fielt for years to come.

cosmiic histoly of the Universe, the natufe of dark matter and
dark enefqy, theofies of gravity and black holes and the ofigin of
COGITC Mmagmetizm.

5,000 papers published and 1,200 plotein stiuctules depasited in
the wolldwide Protein Data Bank. Two Nobel Frizes.

Hypentet Markap Language that enabled the WWW.
(apacitative touch sdeen. Gfid computing. Adwncement of
detectols, accelefatols, and magnets wsed in many fields
induding medical imaging and treatments. And much maofe.

Method fof discovefy of hidden content in andient doosments.
Decoding of complex sthectule of histamine feceptofs.

Instfumentation fof DHA sequencing, cell ffactionation, Bght and
electfon midiosoopy methods, mass spectfometly of pfoteins, X-
Iay imaging plates, syndhiotfon beam-lines and automated cell
micla injectors. An area of profific culTent activity is i the
development of software and databases fiof the life sdences.

Pioneef of active and adaptive optics as well as inteffefometry,
2l of whih have found applications beyond astfonomy including
medical imaging and militaly.

¥-Iay optics, sample handling and sample envifonment,
detectods and electfionics and data analysis and othel software

developments at ESAF afe now in wse beyond the ofganisation,
induding in othef synchiotfons afound the globe.

Tests to show dispositions fof diseases. Mofe specific tfeatments.

Antimalafia and anti-AIDS dregs; a cooking stove whidh uses
one-gualtel of the fifewood of traditional stoves; electfonic
ballasts fiof mofe efficient highting; a do-it-yourself home enefgy
adittool; 3 pocket-sed DNA sample; smalt windows with
embedded electfodes that enable window glass to fespond to
chamges in sunlight; and much mofe.

SKA will be powesed entifely by legenefative enzray and apply
data plocessing apploaches of the next genefation, all of which
has to be developed fof the prioject but will have benefits far
beyond.

Pioneefed protein dystzBography unmasking multitude of
processes that take place within living ofganisms at a molecular
level

WWW alone produces 54 tillion annual economic activity—if it
wede 3 country it would be the wotld's fifth kargest. Leadef in
design and coofdination of physicists, engineerls, biokogists and
plrysicians fiof Fewolutionary hadron-based cancef thefapy.
Fionee! of big data.

New drugs and thefapies from side-effiect free allefgy trestments
to training T- cells to attack cancel. Safef fiying thanks to better
insights into matefials. Training platform fof reseafchers. About a
fifth of all operating time devoted to industry.

Mew medicines fof a fange of adments induding cystic fildosis,
insights into conditions and diseases such as awtism and cancer,
infofmation management tedhnigues that can be applied to
many afeas within and beyond science.

ES0 offers numefous possibilities for technology spin-offs
and transfef, together with high technology contfact
oppoftunities and is 3 dramatic showcase fof Eafopean industry.

Applications acfoss the oil industry induding explofation,
fesefvoil engineefing, drilling, pipelines, refining and (02
sequestiation afe alowing us to make significant adwances in
making the most of dwindling Fesefves. Magneto-glectfonics
may enable the next genefation of computel memof'y and even
compitel placessing.

As welll as providing the basks fof advances in uman medicine,
aglioulture, enefqy, and envifonment, it is suggested that the
53.8 billion investment in the ploject drove 5796 billion in
economic impact, personal income exceeding 5244 billion and
3.8 million job-years of employment.

Economic impact on the US pel yeal assessed at 53.2 billion if the
effiect of the 30 of so startups it has spawned & taken into
aooount. §1.6 bilion without.

The benefits in tefms of innewation, apacdty and cpability
enhancement, and indifect societal impacts, pafticulafly but not
only in the countfies whefe the aiTay is sited, afe expected to be
significant and important.

Medicines in afeas such s host-glaft fejection and HIVIAIDS. Key
to developing a Foot & Mouth waccine potentially saving handreds
of millions of euros and understanding spedes-hopping Awian Fu.
Densel electionic memaofies fof poftable devices. Build costs alone
contribated £992 million to the economy of North West England.



™ Capacitive touch screen—A key invention in 1973, introduced into CERN i
control systems in 1976, but now used on billions of smart phones and tablets "™
Diam World-Wide. .lergvneml'»:rt;
.= Pharmaceuticals—Five of the top 20 drugs in use in the world today were —
developed using synchrotrons. e
ESO,1 spin-offs

lfact

Scratch-resistant eyeglasses—Developed by NASA to provide scratch-proof s
coatings for astronauts’ visors, most eyeglasses now feature it.

ESRF, Aofation,
jand 002
tadwances in

WiFi—The Fast Fourier Transformations technology at the core of most WiFi- =k
equipped devices—whether computers, tablets, mobile phones or others—was

" based on technology developed by Australian astronomers to study radiation ™
from black holes.

Lawre 532 billion if the
Natlo aken into

Hypertext Markup Language—The key idea that transformed the academic
Internet into the commercial World Wide Web came from CERN computing

Squai .
Ar | capability
= scientists trying to make it easier for physicists to interlink their documents sty
expec]
peyun. SIGINTILAIE 31 NTIPOT L

SRS, Daresbury Wollds fifst second genefation synchiotfon—ceased opefations 5,000 papefs published and 1, 200 plotein stiuctures deposited in . 3 - - ) . L i r
in 2008 afer 28 yeats of spetation and two millon houts of the wofdwide Protein Data Bank Two Nobel rze. z:;:f:: ;‘;‘;L%ﬁ"‘f;w:m’:a"ni:“;:":lﬁmw :;?iﬁ;iﬁ;”g‘;&‘:ﬁ:::;‘:&i T; ';;f; dzs
= Lo et lewel ‘ of millions of euros and understanding spedes-hopping Awian Fu.

Diensel electfonic memaofies fof poftable devices. Build costs alone
contfibuted £992 million to the economy of Morth West England.



Two simple observations

EU companies Turnover R&D in EU
turnover 2012 growth/year (2012) billion
(Billion Euros) Euros

1390 . 69

150 y 8.8

European Industry

two different and somehow independent planets ?




Two simple observations

European Industry should be one of the key players on
innovation ! It was true a few decades ago. Is it still the
case?

Innovation and high-end technology is slowly drifting
towards small and medium-sized firms.

Applied research is more natural in this environment.
The market pressure is increasingly demanding!
IP issues are still very important and present.

Basic research is still confined to the public sector. Just

a few industries can afford it.
European Industry

two different and somehow independent planets ?




From Open Science to Open Innovation

Our observations:

v Basic science is still a seed for major ideas in the field of
Innovation

v The important public research network could be better
integrated In the overall innovation picture, establishing a
closer relation to the industrial R&D needs

v" Science works if it is open. Knowledge transfer could
become more effective if it was open = Co-innovation

v Co-innovating partners will identify common synergies and
subsequently co-develop and co-implement projects
leading to mutual benefits.




From Open Science to Open Innovation

Frontier science needs to be open because it needs to
engage the best minds in a transparent manner,
wherever and whoever they are

Open Science is not interested in “Incremental”
advancement

Open Science is not challenged by the seemingly
“Impossible”, either

Instead, Open Science is driven by the “Unthinkable”

The challenge thus is to capture and exploit the
innovation opportunities generated by the push for the
Unthinkable




Some innocent considerations

« Europe is loosing the race on new technologies. Most of
the new technologies have been exploited in the US or
Asia (WWW, ICT,....)

New European ways need to be found to facilitate this
co-innovation mode between the scientific R&D
communities and industry to restore the European

leading position

« Which fields to target first?

Sensors and imaging




Why Sensors and Imaging ?

Energy Harvesting

Advanced
Lasers for Manufacturing
Digital Manufacturing _ '

Intelligent Robots-\__\_“\‘
- ADVANCED
MANUFACTURING /

Combination Devices

Micro and Nano
manufacturing

Medical Robotics
Hybrid Imaging |

x Optical Imaging
Technologies ~._ L

i Technologies
-**" MEDICAL DEVICES
& IMAGING

TECHNOLOGY

SmartPills™~

Digital Pathology

Genome Sequencing

~ LIFESCIENCES &
"":A BIOTECHNOLOGY
Adult Stem Cells "

Biosensing --._

3D Cell Culture

Nanofluidics & Systems

BioNEMS

Thin Film Photovoltaic ]

Renewable Chemicals

Green Buildings

CBRN Detection ; ,,
Technologies “~~.__* /

SENSORS & AUTOMATION

CLEAN & GREEN
TECHNOLOGY

Smart Grid g 4 3o Next Generation” /

Smart Sensors

Wireless Sensor
- Networks

Smart Textiles
Advanced Filtration ,Compostable Packaging

\ ! Superhydrophobic Coatings
Nanocatalysts * \ / .- P €

Algae-based .4 ‘L':. :: " Enzyme Technology
Ingredients N---..__ Breathable Antibacteria
MATERIALS & COATINGS “--. Coatings
Lightweight Composites
Clean Coal
Enhanced Oil
Recovery -._

_.- Advanced
-*" Hydrocracking

CONVENTIONAL ENERGY

Virtualization Semantic Web
Cloud
Computing .
INFORMATION &
COMMUNICATION TECHNOLOGY

{ , Fabric Computing
Long —=Term
Evolution

LED Lighting Technologies

MICROELECTRONICS ‘ - 3D Integration
¢ St Flexible Electronics

Advanced Energy “~~ Haptics & Touch

Displays Technologies
Wireless Power Emerging Data Storage
Transmission Technologies

Storage
Green Vehicles

s 2™ Generation
Biofuels

Detection and Imaging Technologies are crucial enablers for all the converging

technological families illustrated above. More importantly, they create bridges
between them. In other words it will be difficult to think or foresee a future
application, product or business targeting any upcoming Societal Challenge that
is not enabled by cutting edge Detection and Imaging Technologies.




Difficult to think on a technology not in connection with
Sensors and Imaging

Energy Harvesting Smart Sensors

Advanced CBRN Detection % / Wireless Sensor Smart Textiles .
Lasers for Manufacturing ~ Technologies ~~.__* ./ _.--~" Networks  Agvanced Filtration /Compostable Packaging
Digital Manufacturing _ ' o N | R Y ) Superhydrophobic Coatings
; SENSORS & AUTOMATION anocatalysts 1 ;- £ Technol
IntelligentRobots .. ">« Algae-based >\ '}.':,-'~ " _.--- Enzyme Technology
Microand Nano -------> ADVANCED Ingredients 4 “\1---.._ Breathable Antibacteria
manufacturing  MANUFACTURING MATERIALS & COATINGS .. Coatings

Lightweight Composites
Medical Robotics Combination Devices Clean Coal

Hybrid Imaging Optical Imaging Enhanced Oil _.- Advanced
Technologies - Technologies Recovery ‘ Hydrocracking
,‘,"""—MEDICAL DEVICES ) . W4 n CONVENTIONAL ENERGY
& IMAGING .
TECHNOLOGY ¢ Virtualization Semantic Web

Cloud *\ [  Fabric Computing
Computing ¥ Long -Term

LIFESCIENCES & INFORMATION & Evolution
"*+-» BIOTECHNOLOGY COMMUNICATION TECHNOLOGY
Adult Stem Cells

SmartPills™~

Digital Pathology

Genome Sequencing

Biosensing --._

“3D Cell Culture LED Lighting Technologies

Nanofluidics&  Systems ¢ EAN & GREEN MICROELECTRONICS /.-~ 3DIntegration

BioNEMS TECHNOLOGY y o Flexible Electronics

Smart Grid g 4 3o Advnced Energy Next Generation”’ AR Haptics & Touch

Storagg Displays ; Technologies
Green Vehicles Wireless Power Emerging Data Storage

*~ 2™ Generation Transmission Technologies
Biofuels

Thin Film Photovoltaic ]

Renewable Chemicals

Green Buildings

Detection and Imaging Technologies are crucial enablers for all the converging
technological families illustrated above. More importantly, they create bridges
between them. In other words it will be difficult to think or foresee a future
application, product or business targeting any upcoming Societal Challenge that
is not enabled by cutting edge Detection and Imaging Technologies.




Megatrend: Connectivity
& Data Traffic

Detection and Imaging Technologies

N Today

How to take
d tase Hardware & Software
advantag technologies developed at
80 billion connected of the Data the LHC Experiment today
devices. Deluge? are capable of analyzing
o . 10’000 terabytes of data
9 billion mobile L ) each year.
phones.
a4 Yy

e . They are the equivalent of
5 billion internet e @arEar S
users.

e 25 km of CD-ROMs stacked
5 connected devices How to deal TOmOr‘r‘OW?
sewsel R on top of each other.
per individual. with data . .
e 2000 years of listening

10 connected devices traffic? to songs.

per household. .
e 500 US Library of

500 devices with S
C 10 bill
digital IDs per ongress g tearon

square kilometer.




The number of
people who
develop cancers
in Europe is
expected to
grow to 3.4
million each
year by 2020, a
20% increase
from 2002.

..by 2050,
healthcare
spending will
double,
claiming 20-30%
of GDP for some
economies.

How to
accurately
Predict,
Prevent,
Personalize?

A

Today

MEDIPIX Chip
technology has been
applied in X-ray
CT, in prototype
systems for digital
mammography, in CT
imagers for
mammography and for
beta and gamma
autoradiography of
biological samples.

Tomorrow?

/




Megatrend: Space

Detection and Imaging Technologies

By 2020, there
will be
approximately

927 newly How to Toda

launched increase o
Satellites life time Radiation hard
(Communication (Space Jam), ASICS and FPGA

sommur A e technology
405; Earth d developed at CERN &

Observation - and T ?
X ; X erformance? Detectors, ESA, OMOINrrow:
151; Navigation [/ P DESY, etc, can be

- §53 one of the keys.
Reconnailssance

- 212 and R&D W,
75).




Megatrend: Air

Over the 2009-2028
period, world
passenger traffic
is expected to
increase by 4.7%
per annum,

(Airbus 2009-2028
Global Market
Forecast).

Traffic demand
will nearly
triple, and

airlines will more
than double their
fleets.

How to keep
technology
leadership
of Europe’s
Aeronautical
Industry?

Mobility

Today

Optoelectronics
sensing technology
developed for
fundamental
research allows for
innovative real
time in flight
aircraft health
structure
monitoring.

Detection and Imaging Technologies

Tomorrow?




In 2002, the
global data
center
Footprint was
76 MtCO2e and
this is
expected to
more than
triple by 2020
making it the
fastest-growing
contributor to
the ICT
sector’s carbon
footprint.

A

How to
achieve a
zero
emission ICT
industry and
contribute

to reduce CO,

footprint in
other
industrial
sectors?

Today

Hardware (i.e.
micro-cooled ASICS)
and software (i.e.

cloud computing)
technologies
developed for large
RI instruments can
be put to work for
reducing global CO,
footprint.

Tomorrow?




ATTRACT

(breAkThrough innovaTion pRogrAmme for deteCtor /
iInfrAstructure eCosysTem)




ATTRACT

« A proposal for a dedicated, interdisciplinary program
within H2020 to co-develop with scientists and industry
breakthrough sensor & imaging technologies

The purpose is to address demanding challenges in
both science and societal needs in the domains of
health, sustainable materials and information and
communication technologies

It involves the detector R&D community from many
fields including eg. physics, astronomy, space
exploration, nuclear engineering, medical imaging,
related computing (ICT) and others




ATTRACT

European Research Infrastructures (ERIs) and
contributing national labs are to play a crucial
facilitating role

» co-developing technologies together with industry,
with special attention to Small and Medium sized

Enterprises (SME)

 creating an Ecosystem by connecting Open
Science to Open Innovation

* proceeding in steps to build up a sustainable
Innovation system by 2020+ (www.attract-eu.org )




ATTRACT main idea

 Build up a consortium of ERIs & industrial partners
Interested and specialized in sensor and imaging

technology

* The consortium proposes to be mandated by EU in the
framework of H2020 (initially) to:

» Define funding programs

* Organize open calls

» Monitor and peer review their execution
 Manage and administrate their execution




ATTRACT : 2 phases approach

“Mini” ATTRACT “Maxi” ATTRACT

Phase 1 Research & Innovation Action
(cascade funding through
2016 open calls managed by
consortium)

Budget 12 M Euros

P ion for FPA
reparatory action for 2020+ Budget 1 b Euros F PA
Phase 2 J \— (indicative)
2018 FPA
Budget 40 M Euros (indicative)

: EU Framework Partnership Agreements




"Mini” ATTRACT : 2 phases approach

Select and finance ~100 promising
breaking through proposals for a

quick potential evaluation via an
open call:

- feasibility demonstrators
- at least one SME and 1
ERI involved

Select and finance ~10 of the best
Phase 1 selected projects:

- 3-4 years of execution

- performance monitoring

- define an optimal model for
“maxi” ATTRACT

“Mini” ATTRACT

Phase 1 Research & Innovation Action
(cascade funding through
open calls managed by
consortium)

Budget 12 M Euros

Preparatory action for FPA

1L

FPA

Budget 40 M Euros (indicative)

Phase 2




“‘Mini” ATTRACT phases 1 and 2 represent a new funding
instrument that will help Horizon 2020 to deliver innovation.

They are designed to streamline the value chain from the
development of technologies towards their market
application.

Furthermore, ATTRACT incorporates the fundamental
value of co-innovation through collaboration and
competition which is essential for exploiting the untapped
potential of ERI-SME-Large corporations.

Public funding is used for ramping-up the ATTRACT
initiative, thereby generating trust between ERIs-SMEs
and large firms.




Time scale proposed to EC

End September 2017
Final report of “Mini” ATTRACT 2020 =

phase 1 Projects towards “Maxi” ATTRACT

January 2016
Submission deadline
“Mini” ATTRACT phase 1 call

Sept/Oct 2015 May 2016 End December 2017
Publication Starting of “Mini” ATTRACT Final selection ready
“Mini” ATTRACT phase 1 open call projects of “Mini” ATTRACT phase 1
phase 1 callin projects for phase 2
H2020 programme Approval of the
“Mini” ATTRACT “Mini” ATTRACT phase 2
phase 2 candidate FPA and FPA starting
FPA SGA signed




Summary

ATTRACT is proposed as a pioneering initiative aiming
to provide solid evidence on ERIs-Industry-Business
impact in a co-innovation working framework.

Sensors and Imaging technologies are target as primary
candidates for such an enterprise

ATTRACT, in its initial phase, is proposed as a new
funding mechanism that will help Horizon 2020 to deliver
Innovation. Detailed implementation discussions are
happening right now with the EU commission.

ATTRACT is proposed as a new attempt to establish an
effective, large-scale collaboration between fundamental
and applied research




