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Mezei Ferenc
MTA Wigner FK, Budapest és European Spallation Source ESS AB, Lund



2
(uisner
Eurodopai Kutatasi Infrastrukturak

Az egyetlen europai orszag lehetbségeit es felhasznalasi igényeit meghalado, a
kontinens szlksegleteihez meretezett kutatasi insfratrukturak létrehozasa es
muikodtetése fontos stratégiai eleme az Eurdpa versenyképességenek
biztositasara iranyuldo kozOs erdfeszitéseknek. Ezek egyik formaja a nemzeti
intézmeények halozata, amelyben a gyakorlatilag 6nallé kutatohelykent mikodé,
fuggetlen intézetek munkajanak koordinalasatol tobbe-kevésbé jogosan
nagyobb hatékonysagot lehet elvarni. Az ilyen elosztott infrastrukturak nem
jarnak kutatasi kapacitdsok atcsoportisitasaval, és a szellemi és anyagqi
reforditasok eredményei is elosztottan, a résztvevd helyszineken jellenek meg.
Ezzel ellentétben, a nemzetkozileg finanszirozott csucsberendezéesek (pl.
CERN, ITER, ILL, ESRF, EU-XFEL, ESS,...) esetében nagy eltérések vannak a
raforditasok és az elért szellemi és anyagi eredmények kdzott: gyakorlatilag a
partnerek a helyszin tudomanyos és gazdasagi fejlédését szubvencionaljak.
Kisebb orszagok szamara kilonos kihivas a nemzetkozi kutatasi infastrukturak
tertletén a lehetéségeket / elébnyoket és a kockazatokat / hatranyokat
egyensulyban tartani egy olyan tudomanyos vilagrendben, amelyet a
legbefolyasosabb orszagok erdekei alakitottak Ki.
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MTA igényfelmérés
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1 haszndlatara kapcsoladashoz
CESSDA CLARIN
01 Nyelv- &= Iredalomtudomanyok Osztalya  |Kenesei lstvan nyelvtud. tud. dr. kenesei.istvan@nytud.mta.hu ESS-=social DARLAH
2 SHARE
3 02 Filozofiai s Torténettudomanyok Tarck Laszla MTA rendes tagja tl.napata@freemail.hu
4 |Dsztalys Pk Attila kandidatus, kizgy.képv. |apok@tti.hu; h5942pok@ella.hu DARIAH NORFACE, HERA
03 Matematikai Tudomanyok Osztalya Patthy Laszla MTA rendes tagja patthy@enzim.hu EMBL LT_T:IF;UCT
& |04 Agrartudomanyok Osztalya Veisz Ottd MTA doktora veizzo@mail. meki.hu
7 . B B Kemény Lajos MTAdoktora kl@mail.derma.szote.u-szeged. hu EEMEI
05 Orvosi Tudomanyok Osztalya ——— - —
Maradi Laszla orvostud. dr. Imarodi@dote.hu ECEIM
0& Miszaki Tudomanyok Osztalya Barsony |stvan MTA levelezd tagja barsony.istvan@ttk.mta.hu ESS, EU-
ESRF ®FEL, ELI
10 |07 Kémiai Tudomanyok Osztalya Wojnarovits kem. tud. dr. laszlo.wojnarovits@energia.mta.hu
11 [og Biologiai Tudomanyok Osztalya I7avodszky Péter  [MTArendes tagja zp@enzim.hu ERI
12 |09 Gazdasag- es logtudomanyok Osztalya TTarek Adam MTA rendes tagja torokadam@yahoo.com
10 Foldtudomanyok Csztalya Bozo Laszlo MTA levelezd tagja bozo. |@met.hu ESA-PECS, ICOS |GMES
Abraham Péter MTAdoktora abraham@konkoly.hu
14 ESA-PECS, EPOS | 1COS
Faigel Gyula MTA rendes tagja faigel.gyula @wigner.mta.hu ESRF, ESA-PECS, |ESS, EU-
15 CERN ®FEL, ELI
ELI, ESS, FAIR,
Fulop Zsolt MTA doktora fulop@atomki.hu ICO5, SPIRALZ,
16 CERN, ESRF ®FEL EURISOL
11 Fizikai Tudomanyok Osztalya ELI, ESS, FAIR,
Levai Péter MTA levelezd tagja levai.peteri@wigner.mta.hu CERM, ESA- PRACE, SLHC,
17 PECS, ESRF, ILL |¥FEL ET, VIRGO-EGD
Mezei Ferenc MTArendes tagja f.mezei@esshungary.eu ALLEGRO,
13 E5S5, ELI, EURISOL
rektor@rekt.u-szeged.hu;
Szabo Gabor MTArendes tagja titk@rekt.u-szeged.hy;
19 gszabo@physx.u-szeged.hu
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Council of European Social Science Data

Archives CESSDA
Common Language Recources and

Technology

Infrastructure. CLARIN
European Social Survey E5S-social
Survey of Health, Ageing and Retirement in

Europe SHARE
Digital Research Infrastructure for the Arts and

Humanities DAERTAH
Migration in Europe, Social, Economic,

Cultural and Policy Dimensions NORFACE
Humanities in the European Research Area HERA
European Molecular Biology Laboratory EMBL
Integrated Structural Biology Infrastructure for

Europe INSTRUCT
Biobanking and Biomolecular Resources

Eesearch Infrastructure BBMRI
Euwropean Clinical Research Infrastructures

Network ECRIN
European Spallation Source ESS
European X-ray Free Electron Laser EU-XFEL
Extreme Light Infrastructure ELI
European Space Agency plane for European

Cooperating States ESA-PECS

Integrated Carbon Observation Svstem ICOS

MTA igényfelmérés

Global Monitoring for Environment and

Security) GMES
European Synchrotron Radiation Facility ESEF
European Isotope Separation On-Line

Radioactive Ion Beam Facility EURISOL
GAS-COOLED FAST REACTOR ALLEGRO
European Plate Observing System EPOS
Einstein Telescope ET

[nstitut Laue-Langevin ILL

Euro Bio-Imaging EBI
[nterferometer for gravitational waves,

European Gravitational Observatory VIRGO-EGO

— Osszesen ~ 12 Md Ft/év

Miért?
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Newton: “....astronomers...(t0)
better serve the protection of life
and property”
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New funding opportunity for members:
Smart Specialisation (EU)

Fact-based: all assets

No top-down but process +
shared vision among
innovation stakeholders, in
particular business

All forms of innovation — not
only technology and research
driven

Eco-systems: creating
environments for change, not
accumulation of disconnected
projects

Mobilisation of investments and
synergies across different
departments and governance
levels (EU-national-regional)

Source-in knowledge, &
technologies

= Be different!
= Competitive advantages, potential for

excellence, opportunities

Global perspective on potential
competitive advantage + potential for
cooperation, global value chains

Concentration of resources on
priorities, problems and core needs

Accumulation of critical mass

Not necessarily focus on a single
sector / technology, but cross-
fertilisations, rejuvenating sectors
through higher value-added activities

+ emerging sectors / areas!
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RIS3 and ERDF Investment Priorities

1. Research, technological development and innovation:

a. R&l infrastructure and capacity to develop excellence in R&l and
promotion of centres of competence

b. encouraging investment in R&I by enterprises, developing products and
services, transfer of technology, social innovation, public service
applications, stimulating demand, networking, clustering, open
Innovation, smart specialisation

C. supporting research and applied technology, pilot lines, validation
actions early products, advanced manufacturing capabilities, first
production in key enabling technologies, diffusion of multipurpose
technologies*.

*) ICT, photonics, nano- and bio-technologies, advanced materials,
etc..
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Smart Specialisation Matrix

HORIZON 2020

and Innovation

Structural Funds Thematic Objective No 1
Strengthening Research, Technological Development

* Top Down

* Research and
Innovation Priorities
influencing national
and regional priorities

Thematic concentration for most
advanced and transition regions for
allocating 80% of the ERDF money for
4 objectives: R&l, ICT, SME
competitiveness and low carbon
economy

Thematic concentration for less
advanced regions for allocating 50% of
the ERDF money for 4 objectives: R&l,
ICT, SME competitiveness and low
carbon economy

EXCELLENCE

INDUSTRIAL
LEADERSHIP

SOCIETAL
CHALLENGES

Infrastructures -ESFRI)

SMART SPECIALISATION EX-ANTE CONDITIONALITY

+ Based on a SWOT analysis to concentrate resources on a limited set of
research and innovation priorities in compliance with the NRP

* Measures to stimulate private RTD investment

* Monitoring and review system; a framework outlining available budgetary
resources for research and innovation

* Multi-annual plan for budgeting and prioritisation of investments linked to
EU research infrastructure priorities (European Strategy Forum on Research




@E"Ef European Spallation Source ESS:
Highest power neutron source

Current baseline: ESS peak flux vs. ILL
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For long enough pulses:
performance scales with peak flux

( cf. F. Mezei, 2007)
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New approach to optimization / understanding of neutron
generation at spallation sources

Quter reflector

(steel)
Reflector
(Be)
Moderator
(H) ~_]
premoderator
(I:FO)

l rotons
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I I 1

(Batkov , Takibayev, Zanini, Mezei NIMA, in press) 11



(Wisner Planning and timeline

Main milestones:

Q1 2013: Technical Design Report (TDR) published

Q3 2014: Target design optimization complete, design frozen

Q3 2019: First beam on target, commissioning with beam
starts

Q2 2023: Commissioning complete, routine operation

12
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Unperturbed moderator flux

Current baseline
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Diameter of the moderator hydrogen content [cm]

Moderator size for highest unperturbed brightness:
¢=15cm, h=1.4cm !!!

Redefines spallation source design: flat moderators (optics trigkier)
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(Wisner Perturbed moderator flux

Gain in neutron production efficiency: > 3 fold
ESS —» 100 x ILL



wisner An example: ESS, Lund

Construction: 1843 M€

Sweden: 35%
Tax collected: ~40 %

Partners: 65 %

Cash: 1/3
In-kind: 2/3
E.g. Spain E.g. France
Planned: 80 M€ total Saclay-Orsay:
ESS-Bilbao: ~55 M€ accelerator factory
50 collaborators
+ hardware E.g. Poland

Krakow-Bronowice
accelerator installators



wisner An example: ESS, Lund

Construction: 1843 M€
Sweden: 35%

Tax collected: ~40 %

Partners: 65 %
Cash: 1/3
In-kind: 2/3

Osszefoglald tablazat: az ESS beruhazas f6 szamai és magyar vonatkozasai

ESS beruhazas (2012-19) M€ 1500 | Magyar részvétel % | 1,54
Magyar hozzajarulas (2012-19) M€ 11,55 | Atlagos beruhazasi témogatés (MFt/év) | 350
Magyar hozzajarulds™ MFt 3400 | Magyar ipari beszallitas (2012-19) MFt | 9500
Onrész (magyar intézmények) MFt 600 | Beszallitas kincstari visszatérllése MFt | 3200
Koltségvetési tamogatasi igény MFt 2800 | Befizetes-Visszatérilés egyenlege  MFt | +400

*Kerekitve 2012-es értéken, ~300Ft/€ arfolyamon

17




Operation: 140 M€ly

Sweden: 12 %
Tax collected: ~40 %

Partners: 82 %
Cash only?
Germany: in-kind too!

18



(Wisner Kockéazat - lehetéség

- A hazai tudomanytol elvont forrasok

- Kiveteles kutatasi esélyek

- In-kind részvétel: hazai ipar, K+F

- New funding: EU smart specialization

- NemzetkOzileg finanszirozott nagyberendezés !!!

— netto befizetd statusz idével és cél-
tudatossaggal elkertlhetd lehet (pl. Wigner)



