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A Kutatasi Infrastrukturak fontossaga

Egyetértés van abban, hogy egy globalizalt, tudas alapu vilaggazdasagban azok
rendelkeznek versenyel6nnyel, akiknek jelentGs kutatasi kapacitashoz van hozzaférésiik.

El6zetes kovetelmények:
Befektetés torténik a magas szintli képzésbe és a kutatast végz6 intézményekbe
A szereplok részére elérhet6ek a legmodernebb kutatasi infrastruktarak

Novelni kell az eurdpai szintii egyilittmiikédést, mert
- a rendelkezésre all6 forrasok nagyon 1s végesek;
- jelentds Osszegt befektetésekkel maradhatunk csak meg az élvonalban;
- a problémak megoldasa nemzeti kutatéhelyek k6zott fokozodo
adat cserét kovetel meg a kutatasi halézaton belul.

Kutatasi infrastrukturak <> innovacios és szakért6i csomopontok
nem pedig csak nagy gépek és nagy adatbazisok



Az ESFRI szerepe

[ESFRI: European Strategy Forum for Research Infrastructures]
2002-ben alapitotta az EU Kutatasi Miniszterek Tanacsa

Cél: 6sszehozni a 28 Tagallam és a 10 Tarsult allam (2002), valamint
az EU miniszteri kiild6tteit egy folyamatosan iilésezd bizottsagba

Feladat: az EU RlI-ket érint6 k6z06s politika formalasa EU szinten,
koherens, stratégiai alapokkal rendelkez6 kozds gondolkodas tamogatasa

Mandatum: EU Roadmap kidolgozasa, az EU szintd RI-k priorizaldsanak elvégzése

ESFRI: a koordinacio, egyiittmiikodés, informacié csere, segitség és
a ,,best practice” modszerek kicserélésnek helye
a finanszirozas azonban a Tagallamok feladata és felelgssége (!!)

ESFRI: EU Virtualis Tudomanyiigyi Minisztérium Kut. Infrastruktira Féosztalya

HU: 2005-t0l vesz részt aktivan
NIH kiildottek:  Jaroli Erika — Marjay Marta — Szabé Istvan
— Vizkelethy Barbara — Juhasz Gyorgyi
MTA kuldottek:  Falus Andras — Lévai Péter



ESFRI Roadmap 2006-2008-2010

A ,,Roadmap” tartalmazza azokat a Pan-Eur6pai RI-ket vagy
mar létez6 RI-k l1ényeges feltjitasi programjat, amelyek az
europai kutatok6zosség varhato sziikségleteit elégit ki
a kovetkez6 10-20 évben.

ESFRI Lista:
s,Preparation — Construction/Implenetation Phases”

»Operation Phase” — ez mar nem az ESFRI teriilete
Els6 Roadmap: 2006
I. Update: 2008
II. Update: 2010

Roadmap 2010 48 projektet tartalmaz

2010-es lista: 20 Mrd euro befektetés !!!
2 Mrd euré éves fenntartasi koltség !!!




ESFRI Roadmap 2010
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ESFRI Roadmap 2010 szerkezete

F6 teriiletek (magyar kapcsoldodasok - 2010):

Tarsadalmi és Kulturalis Innovaciok (5)

CESSDA, CLARIN
Egészség és Elelmiszer (13)

BBMRI, ECRIN, ELIXIR, EUROBiolmaging
Kornyezettudomany (9)

ICOS, LIFEWATCH
Energia (7)

ECCSEL
Analitikai nagyberendezések (6)

ESS, XFEL

Fizikai és Mérnoki tudomanyok (10)

ELI, SPIRAL2, (FAIR), CERN SLHC, CERN ILC
E-infrastruktara (1)

PRACE



ESFRI Roadmap 2016

A Roadmap megujitasa:
Egyes RI-k megvaldsultak !
Mais RI-k nem fognak megvaldsulni !
Neéhany RI-t ujraterveztek , ujragondoltak (4j célok, 1j résztvevik)
Néhany megvalosult RI-nek mar az Upgrade-jén gondolkoznak !
Tobb EU orszag National Roadmap-jét jrairtak, 4j prioritasok !
EU stratégiai terveket ujrahangoltak (Industrial Excellence)
ERIC idea ujragondolasa, kiterjesztése

Vilagazdasagi és finanszirozasi szempontok figyelembe vétele

— — — Egy r6videbb, fokuszalt ESFRI Roadmap 2016 elkészitése 2014/15 soran



ESFRI Roadmap 2016
Ujdonségok:
Kevesebb (25), fokuszaltabb (sikeresebb) RI-terv keriiljon fel ra !
A régebbi listar6l max. 16 maradhat csak (2006-bol egy sem!)
Uj palyazat max. 9 keriilhet fel az Gj listara
2018-ban kikeriilnek a 2008-ban felkeriiltek, ujabb frissités varhato
Hianyz6 lancszemek feltérképezése az EU RI-k ,,ecorendszerében”

Erdsebb szinergia a nemzeti/regionalis tervekkel
Jelentkezéshez 3 nemzeti ligynékség tamogatasa sziikséges !!!!

Erdsebb szinergia a létezé RI-k optimalis kihasznalasara + fenntarthatésag

Globalis IR-k be valé bekapcsolodas lehetdsége
HEP: ILC Japanban, LBNF USA-ban



ESFRI Roadmap 2010

ESFRI

*Projects from CERN’s European Strategy for Particle Physics

v Implemented according to AEG (2013) Red: 10-years expirésin
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ERIC (European Research Infrastructure Consortia) szervezés (ESFRI MAP
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ESFRI Roadmap 2016 szerkezete

3 nagy fejezet:

1. Alapvetd informaciok (nyomtatott verzio)
21 Projekt, 29 Landmark rovid felvezetése
Modszertani és stratégiai 6sszefoglalo

2. Részletes leiras (on-line)
A 21 Projekt és a 29 Landmark részletes ismertetése
Koordinacid, tagok, helyszin, idorend

3. ,Landscape analysis” (on-line)
A Working Group-ok munkaja alapjan

http://ec.europa.eu/research/infrastructures/index en.cfm?pg=esfri

Szabol, LévaiP: ESFRI Roadmap 2016, Magyar Tudomany, 177, 563, 2016 (2016/05)
http://epa.oszk.hu/00600/00691/00152/pdf/ EPA00691_mtud_2016_05_563-572.pdf


http://ec.europa.eu/research/infrastructures/index_en.cfm?pg=esfri

ESFRI Roadmap 2016 eredménye:
Eurodpai szinti ,,Projektek” (25):

Energia (4)
ECCSEL, EU-SOLARIS, MYRRHA, WINDSCANNER
Kornyezettudomany (5)
ACTRIS, DANUBIUS-RI, EISCAT_3D, EPOS, SIOS
Egészség és Elelmiszer (8)
AnaEE, EMBRC, EMPHASIS, ERINHA, EU-Openscreen,
EURO-Biolmaging, ISBE, MIRRI
Fizikai és Mérnoki Tudomanyok (3)
CTA, EST, KM3NET 2.0
Tarsadalmi és Kulturalis Innovacio (1)
E-RIHS

Magyar allami (NKFIH) tamogato6 nyilatkozat [2 db]:
E-RIHS, EURO-Biolmaging

CTRI



ESFRI Roadmap 2016 eredménye:
Europai szintil ,,Landmark”-ok (25) — megvaldsitasuk a végéhez kozelit:

Energia (1): JHR
Kornyezettudomany (5)
EMSO, EURO-ARGO ERIC, TAGOS, ICOS ERIC, LifeWatch
Egészség és Elelmiszer (6)
EU-BBMRI ERIC, EATRIS ERIC, ECRIN ERIC,
ELIXIR, INFRAFRONTIER, INSTRUCT
Fizikai és Mérnoki Tudomanyok (11)
E-ELT, ELI, EMFL, ESRF Upg., ESS ERIC,
EU-XFEL, FAIR, HL-LHC, ILL 20/20, SKA, SPTRAL2
Tarsadalmi és Kulturalis Innovacio (5)
CESSDA, CLARIN ERIC, DARIAH ERIC, ESS ERIC,
SHARE ERIC
E-Infrastruktara (1) : PRACE

Magyar allami szintli (NKFIH) tagsag [alahtuzva] — 11 db:
CESSDA, CLARIN ERIC, ECRIN ERIC, ELI, ELIXIR,
ESRF Upgr., ESS ERIC,

ESS Social ERIC, EU-XFEL, SHARE ERIC, HL-LHC



ESFRI LANDMARKS

»LANDMARK?” statuszu
infrastruktarak
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ESFRI Roadmap 2016 eredménye

Részletes ,Landscape Analysis”

Hianyz6 illetve elavul6 kapacitasok

Kihirdetésre keruilt: 2016 marcius 8. Amszterdam

- > > Magyar Roadmap 2016
NKFIH Infrastruktura Bizottsag
Infrastruktara palyazat < Nem valosult meg !

> NKFIH KIEB (2016-2018. jtlius) HU-Roadmap ELKESZULT!

2016. Szeptember WIRE Konferencia, Cape Town:
- ESFRI Roadmap 2018 jelentkezés kihirdetése
(10 éves Projektek kikeriilnek)

= 2018. szept. 11: 1j Roadmap kihirdetése (Bécs)



PSE az ESFRI 2018 Roadmap-en -1

Landscape Analysis for PSE on ESFRI Roadmap
2018: Astronomy and Astropartlcles Physics
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PSE az ESFRI 2018 Roadmap-en -2

Landscape Analysis for PSE on ESFRI Roadmap
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PSE az ESFRI 2018 Roadmap-en -3

SINQ ILL RPI ORPHEE HOR !
BRR BERIlI VIENNA REACTOR i WHMFC HHMFL NHMFL
: ISIS JEPPII KJELLER MLZ ESS i MaglLab EMFL

LVR-15REZ NCSR DEMOKRITOS

'SLOW NEUTRON FACILITIES i IHIGH MAGNETICFIELD FACILITIES

x.)

‘9

2 e [

2

‘N 2018: Analytical Physics
g %: ANALYTICAL FACILITlES

_é z SYNCHROTRON RADIATION SOURCES LASER FACILITIES

;?91: ! ANKA Diamond Elettra SLS ELI-ALPS Petawatt NFFA-SPRINT |
go : ESRF SOLARIS MAXIV BESSY I : ARTEMIS FORTH CFEL T-REX
& OC E e

& i ALBA DAFNE SOLEIL PETRA-II i | Laser Magajoule HIPER Vulcan

H
H
L

‘ CLIO Euro-FEL FERMI@Elettra Juelich Daresbury
| European XFEL SACLA . SuperSTEM TEAM
: _ LCLS P
ESERI i Swiss-FEL FLASH e | outside Europe

l FREE ELECTRON LASERS : lELECTRON MICROSCOPY FACILITIES |

Landscape Analysis for PSE on ESFRI Roadmap

i Info Day — 17t January

e e A e e e e S R R I

Malaga, Spain



ESFRI Roadmap 2021-ra valo6 felkésziilés:

2019. febr.-marc: kihirdetés projekt inditasra.
Magyar felkésziilés 0j projekthez valo csatlakozasra (3 orszag)
Magyar Utiterv 2. rész készitése — Uj Tervek begytijtése

> > = Einstein Teleszkép Magyarorszagon

Tamogat6 csoport kialakitasa: alairni az ET Letter of Intent-et.
Pillanatfelvétel: 606 alairobol 53 magyar (9 %)

Magyar allami részvétel: ,,NEM TAMOGATOTT”
Jelenlegi allapot: HE-ET-PP projekt — ET-Wigner-csoport (BME tamogat)

Nyertes projekt: EUPRAXIA
HUN-REN Wigner FK, Pécsi Egyetem, Szegedi Egyetem
HE-Eupraxia-PP projekt, HE-Eupraxia-DN



ESFRI Roadmap 2021 szerkezete
4 nagy fejezet (236 oldal) [https://roadmap2021.esfri.eu/]:

1. Strategy Report (26 oldal)
Stakeholder Engagement (Forum)
Monitoring, Consolidation, RI Services
Innovation Challenges, Socio-Economic Impact

2. Landscape Analysis (130 oldal)

Tematikus szétvalasztas
Gaps, Challenges an Future Needs

3. Projects and Landmarks (71 oldal)
Tagok, id6zitések, koltségek, szakmai részletek

4. People (9 oldal) — a kiadvanyt szerkesztd specialistak



Sl Db ESFRI PROJECTS

NAME FULL NAME TYPE LEGAL
STATUS (Y)
I— EBRAINS European Brain ReseArch INfrastructureS distributed  AISBL, 2019
(=]
=]
SLICES Scientific Large-scale Infrastructure for Computing/ distributed
Communication Experimental Studies
SoBigDatas+ European Integrated Infrastructure for Social distributed
Mining and Big Data Analytics
International Fusion Materials Irradiation Facility - single-sited
DEMO Oriented NEutron Source
Marine Renewable Energy Research Infrastructure distributed
IE DANUBIUS-RI International Centre for Advanced distributed ERIC Step1
L Studies on River-Sea Systems
; DiSSCo Distributed System of Scientific Collections distributed
| o)
. elLTERRI Integrated European Long-Term Ecosystem, critical zone distributed
5 and socio-ecological system Research Infrastructure
L



M5 DATA, COMPUTING & DIGITAL
4 RESEARCH INFRASTRUCTURES  LANDSCAPE ANALYSIS

SoBlgData++

SLICES

EuroHpc, EG

PRACE

FIGURE 1.

The Landscape of the Data, Computing & Digital Research Infrastructures domain



PHYSICAL SCIENCES & ENGINEERING

SOCIAL & CULTURAL
INNOVATION

EST European Solar Telescope single-sited 2016 2029° 2000 12.0
ET Einstein Telescope single-sited 2021 2035" 19120 370
EuPRAXIA European Plasma Research Accelerator distributed 2021 2028° 569.0 300
with Excellence in Applications
KM3NeT 2.0 KM3 Nautrino Telescope 2.0 distributed 2016 2020 196.0 3.0
E-RIHS European Research Infrastructure for Heritage Science distributed 2016 2025* 54,0 50
EHRI European Holocaust Research Infrastructure distributed 2018 2025* 150 2.0
GGP The Generations and Gender Programme distributed 2021 2028" 18.2 11
GUIDE Growing Up in Digital Europe: EuroCohort distributed 2021 2032" 580.6 178
OPERAS OPen scholatly communication in the European distibuted  AISBL, 2018 2021 2029° 15.0 09
Research Area for Social Sciences and Humanities
RESILIENCE RELligious Studies Infrastructure; tools, Innovation, distributed 2021 2034 3184 95

Experts, conNections and Centres in Europe

ESFRI ROADMAP 2021 - STRATEGY REPORT ON RESEARCH INFRASTRUCTURES



PAG PHYSICAL SCIENCES
90 & ENGINEERING LANDSCAPE ANALYSIS

CTA, HESS, EST, DKIST
e 3 — —2
KM3NeT 2.0, ORP TNA optical telescopes,
lceCube, ' ELT, VLT/1, Rubin/ LSST
Baikal-GVD
ND-BAg
EGO-VIRGO GQ,OU ) ORP TNA radio telescopes.
LIGO. KAGRA SKAO, ALMA, IRAM,
Elnsteln Telescope ‘%6 European VLBI Network
ASTRONOMY & i

ASTROPARTICLE
PHYSICS

Gaia, HST,

LISA Euclid, PLATO

Bepi Colombo, sPA cE-BASeo
Exomars, JUICE,

Mars Sample Return

G Euclid, JWST
&
GAMMA- /
RAYS
Cluster, SOHO, XMM-Newton,

Solar Orbiter, Parker Probe I Athena

Integral,
Fermi

ARIEL,




AWAKE,
FLASHFonward,
EuPRAXIA

HL-LHC, EIC, ILC,
CLIC, FCC, LHeC, NICA

PARTICLE
& NUCLEAR
PHYSICS

SPS,

ISOLDE, LNL,
JYFL, HIPA, SPIRAL2,
SHE-Factory, FAIR,
MYRRHA, ESS ERIC

DAFNE, ELSA,
MAMI|, HiMB,
ELI ERIC (NP}, MAX IV

ESFRI ROADMAP 2021 - STRATEGY REPORT ON RESEARCH INFRASTRUCTURES



LANDSCAPE ANALYSIS Anbrilelat a3 s o

ALBA, BESSY-II, Diamond, ESS ERIC, ILL, ISIS, IBR-2,
Elettra, ESRF EBS, MAX-IV, MLZ, SINQ, JEEP Il. REZ, BNC,

PETRA-III, Soleil, SLS, EUXFEL, Delft, Vienna
\wom LENS

FERMI, FLASH, SwissFEL
NETWORK: LEAPS

AGOR, Atomki,
GANIL, GSI, HZDR PHYSICS
NETWORK: RADIATE
ESTEEM3, l ELI ERIC (BL, ALPS, NP}
eDREAM NETWORK: LaserLab-Europe AISBL

FIGURE 1.

The Landscape of the Physical Sciences & Engineering domain



wEuropai kutatasi infrastruktarak magyar tagsaggal”
interaktiv térkép az NKFIH WEB-oldalan

https://researchinfrastructures.hu/hungary-memberships-in-european-research-infrastructures
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Hazai kutatasi infrastrukturak: TOPS0,,,, = TOP111,,,
NKFIH kiadvany: https:/nkfih.gev.hu/english/top-rife-hungary2021

I
MAP 2-TOP RESEARCH INFRASTRUCTURES AND CLUSTERS IN HUNGARY
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https://nkfih.gov.hu/english/top-rife-hungary2021
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o Extreme Light Infrastructure Attosecond Light Pulse Source,

Szeged

9 ZalaZONE Automotive Proving Ground Ltd, Zalaegerszeg
Sustainable Natural Resource Management Research
Infrastructure, Miskolc
Analytical Laboratory of Biomolecular and Environmental
Systems, Veszprém

Széchenyi Istvan Geophysical Observatory, Fert6boz

Hungarian European Clinical Research Infrastructure Network Pécs

National Institute of Oncology Research Center, Budapest
Semmelweis University - Biobank Network, Budapest
Hungarian Centre for Genomics and Bioinformatics, Pécs
Cellular Imaging Hungary Euro-Biclmaging Node, Medical and
Preclinical Imaging Hungary Euro-Biolmaging Node, Debrecen
Personalized Medicine Research Infrastucture, Szeged
Biomarker Research Laboratory, Budapest

Microbial Gene Bank Related, Integrated Life-Science and Drug
Research and Development Center, Szeged

Protein Modelling Research Group, Laboratory of Structural
Chemistry and Biology, Budapest

UD BMBI Proteomics Core Facility, Debrecen

Biosafety Level 4 Virological Laboratory and Research Center, Pécs
National Biosafety Laboratory, Budapest

Phytotron of the Agricultural Institute, Centre for Agricultural
Research, Martonvasar

ELIXIR Hungary, Budapest

BBMRI-ERIC Hungarian National Node, Budapest

HUNGARY

@ Budapest Neutron Centre, Budapest

@ Eastern Hungarian Center of Chemical Analytics and Molecular
Structural Research, Debrecen

@ Functional Materials Laboratory (FunMatLab) Budapest

@ Wigner Laser and Spectroscopy Centre Budapest

@ ATOMKI Accelerator Centre, Debrecen

@ Laboratory of Polymer Engineering, Budapest

@ Piszkésteté Mountain Station of the Konkoly Observatory
Matraszentimre, Galyatet6

@ Operational Safety Laboratory, Miskolctapolca

@ University of Szeged - Materials Science Core Facility, Szeged

@ Department of Fluid Mechanics, Budapest

@ Aberration Corrected Transmision Electron Microscope
Laboratory, Budapest

@ Szechenyi University Vehicle Industry Research Center, Gy6r

@ Vesztergombi Laboratory for High Energy Physics (VLAB), Budapest
European Social Survey, European Research Infrastructure
Consortium (ESS ERIC), Budapest
HunCLARIN, Budapest
Databank of Centre for Economic and Regional Studies, Budapest
Laboratory for Heritage Science, ATOMKI - Debrecen
Tarki Data Archive, Budapest
Centre for Social Sciences, Research Documentation Centre Budapest

@ Governmental Agency for IT Development—Hungarian
E-Infrastructure, Budapest

@) ELKH Cloud, Budapest

@ Wigner Scientific Computing Laboratory (WSCLAB), Budapest

NATIONAL RESEARCH, DEVELOPMENT AND INNOVATION OFFICE



MAP 3-NEWLY DEVELOPING RESEARCH INFRASTRUCTURE CLUSTERS

Budapest —

Gyor

s

Tihany

Dunadjvaros

o Hertelendi Laboratory of Environmental Studies, Debrecen
® 1. Isotope Climatology and Environmental Research Centre
Debrecen, Coordinator
® .1 Isotoptech Zrt., Debrecen, Member
o Long-Term Ecological Research Sites, Budapest, Vacratét,
Fiilbphaza
® 2. KISKUN LTER (Long-Term Ecological Research) Budapest, Vacratét,

Fulophaza. Coordinator

Vacratét

Miskolc

Debrecen

L0 Szeged

Fulophaza

e HCEMM Advanced Core Facilities, Szeged
® 5 Functional Cell Biology and Immunology Advanced Core Facility,
Szeged, Coordinator
® 5. Single Cell Omics Advanced Core Facility, Szeged, Member
o National Cardiovascular Laboratory, Budapest
® 6. SE Small Animal Experimental Laboratory, Budapest, Coordinator
® 6. Semmelweis University Bioinformatics Core Facility, Budapest,

Member
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Hertelendi Laboratory of Environmental Studies, Debrecen

» 1. Isotope Climatology and Environmental Research Centre
Debrecen, Coordinator

» 1. Isotoptech Zrt., Debrecen, Member

Long-Term Ecological Research Sites, Budapest, Vacratét,

Fiildphaza

» 2. KISKUN LTER (Long-Term Ecological Research) Budapest, Vacratét,
Fulephaza, Coordinator

» 2. Balaton LTER, Tihany, Member

Hungarian Centre for Molecular Medicine, Budapest

» 3. InVivo Imaging Advanced Core Facility, Budapest, Coordinator

» 3. Kvantitative In Vivo Molecular Imaging Group, Budapest, Member

» 3. Optical Tweezers Combined with Laser Scanning Confocal
Microscope, Budapest, Member

Agricultural and Food Innovative Research Infrastucture of

Debrecen University, Debrecen

» 4. University of Debrecen Faculty of Agricultural and Food Sciences
and Environmental Management Food Science Institute, Debrecen,
Coordinator

» 4. Central Laboratory for Agricultural and Food Products, Debrecen,
Member

» 4. Plant Stress Condition Evaluating Research System, Debrecen,
Member

» 4. International Territorial Water Management and Climate
Adaptation Instruments Centre, Debrecen, Member

» 4. University of Debrecen, Faculty of Agriculture, Food Science and
Environmental Management, Laboratory of Aquaculture and Fish
Biology, Debrecen, Member

» 4, Animal Analytical, Proteomic and Nutrigenomic Infrastructure,
Debrecen, Member

» 4. Infrastructure System for Complex Testing of Production
Enhancers and Crop Conditioners, Debrecen, Member

» 4. Evaluation of the performance and stress tolerance of
horticultural crops with cultivation technology and molecular
genetic methods, Debrecen, Member

rutopnaza

HCEMM Advanced Core Facilities, Szeged
» 5. Functional Cell Biology and Immunology Advanced Core Facility,
Szeged, Coordinator
» 5. Single Cell Omics Advanced Core Facility, Szeged, Member
National Cardiovascular Laboratory, Budapest
» 6. SE Small Animal Experimental Laboratory, Budapest, Coordinator
» 6. Semmelweis University Bioinformatics Core Facility, Budapest,
Member
» 6. Experimental Advanced Histopathology Corefacility, Budapest,
Member
» 6. Cardiovascular Large Animal Core Laboratory, Budapest, Member
» 6. Cardiovascular Imaging Core Laboratory, Budapest, Member
» 6. Cell Technology Core Facility, Budapest, Member
o University of Debrecen - Institute for Nuclear Research
Materials Science Research Network, Debrecen
® 7 Materials Science and Nanotechnology Research Laboratory of the
University of Debrecen, Debrecen, Coordinator
@ 7 ATOMKI Surface Science Laboratory, Debrecen, Member
e Laboratory Network of Material Development and
Technologies, Miskolc
® 8. Integrated Laboratory of Material Development and Testing,
Miskolc, Coordinator
® 8. Laboratory for Materials Science and Technology, Dunauijvaros,
Member
o 3D Perception and Modeling Measurement System, Budapest
® .S5.LIDAR Measurement Laboratory, Budapest, Coordinator
® 9. SZTAKIMIMO arena (SZTAKI Micro Aerial Vehicle and Motion
Capture Arena), Budapest, Member
@ Industry 4.0 Research and Demonstration Infrastructure
Network, Gyor
® +10. Industry 4.0 Centre of Excellence, Gy&r, Coordinator
® -10. BME Industry 4.0 Technology Center, Budapest, Member
® .10. EMI SmartFactory, Demonstration System for Cyber-Physical
Production, Budapest, Member

NATIONAL RESEARCH, DEVELOPMENT AND INNOVATION OFFICE
HIINGARY
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Osszefoglalas helyett kérem, tekintsétek meg az

ESFRI WEB-oldalt
https://roadmap2021.esfri.eu/

NKFIH TOP50 WEB-oldalt [TOP50 = TOP111]
https://researchinfrastructures.hu/
https://nkfih.gov.hu/english/top-rife-hungary2021

és kezdjetek megbaratkozni a
Kutatas — Szolgaltatas — Fenntartas (permuticio!)

logikai megkozelitéssel 2 GINOP+ infrastr. palyazat

Sikeres ujragondolast és ujrasulyozast kivanok!
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