Executive Agency for Higher

Education, Research, Development
and Innovation Funding

H SNSRg
= * -

“Hﬂ funiTwin 3 M

—— b

*
. Taa*
United Nations -
Educational, Scientific and
Cultural Qrganization

UNESCO Chair on Science and
« Innovation Policies
« SNSPA, Bucharest, Romania

Laser Valley — Land of Lights
Walking the Talk

Prof. Adrian Curaj

Supporting Smart Specialization Strategies and Technology Transfer in South-East Europe Bucharest,, Romania, 18 June 2019



Outline

 Setting the Scene

 Walking the talk
Smart territorial development

* Concluding remarks



et

eXtreme light Infrastructure

Extreme Light Infrastructure - Nuclear Physics facility (ELI-NP)

Pan European distributed infrastructure

-

ELI-Beamlines Facility (C2) ELI-Attosecond Facility (HU) ELI-Nuclear Physics Facility (RO)

A revolution in laser science SOURCE: EC
6/20/2019 3



The Nobel Prize in Physics 2018 was awarded "for
groundbreaking inventions in the field of laser
physics" with one half to Arthur Ashkin "for the
optical tweezers and their application to biological
_— systems", the other half jointly to Gérard Mourou
and Donna Strickland "for their method of
generating high-intensity, ultra-short optical pulses."

Gerard Mourou

lll. Niklas EImehed. © Nobel Media



Go east young men!
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Nuclear Physics VA High Power Laser System

N.Zamfir, 2016
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Nuclear Physics
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Module 2

Alignment test at Danfysik have been performed,
that will be demonstrated on 3" March, when LNF
& STFC Daresbury staff visit

N.Zamfir, 2016 - -
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Nuclear Physics

«.ELI-NP close to start operations
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Nuclear Physics

HEU Grand Challenge

detection of shielded material

Nuclear Fuel Assay
100 parts per million per isotope

HE

-

Waste Imaging & Assay

non-invasive content certification

INDUSTRIAL

NDE

Precision Imaging
micron-scale & isotope specific

Office of Science
U.S. Department of Energy

Dense Plasma Science

isotope mass, position & veiocity



el High medical impact applications of PW lasers

Nuclear Physics

Proton therapy

PROTON THERAPY

Protons enable larger doses

of radiation to be used to treat Tumor
cancers while significantly reducing
damage to healthy tissue
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Laser driven proton therapy

PW lasers can make hospital size proton

accelerators

- Smaller doses of radiation are used to reduce damage to

TRADITIONAL X-RAY THERAPY

healthy tissue due to the inability to restrict
radiation pattern to cancerous tissue
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Nuclear Physics

Radio - pharmaceuticals

* Establish methods for production of
already commercial or new
radioisotopes for imaging and treatment

* New radioisotopes

195mpt: In chemotherapy of tumors it
can be used to exclude “non
responding” patients from unnecessary
chemotherapy and optimizing the dose
of all chemotherapy
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Nuclear Physics
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Extreme

Materials in extreme

infrastructure - Nuclear Physics
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4 technical Design Report

N.Zamfir, 2016
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LASER
VALLEY

Land of Lights

www.laservalley.ro
www.landoflights.ro



http://www.laservalley.ro/
http://www.landoflights.ro/

Nodul Intermodal este al
tuturor, Viteza, confort, cu
trenul, cu light roil sau cu
bicicleta, oricine poate ajunge
in Laser Valley!

The Intermodal Hub is for
everyone. Speed, comfort, with
the train, light rail or bicycle,
anyone can reach Laser Valley!

-
NOD INTERMODAL / INTERMODALE NODE \ :
Acces prin lift la pasajul suprateran.

Elevator occess to overpass.

Comunitatea Laser Valley la o sesiune de Co-Design de la
Coloana Infinitului 2.0. Vizualizarea prin realitate augmen-
tativd vo transforma spatiul public in locul de intélnire o
prezentulul cu Idelle viftorulul, al camenilor de AICT cu cei
de PRETUTINDENI.

Laser Volley Community at a CO-DESIGN session ot the Infin-

HERE with the people EVERYWHERE.

COMUNITATE IMPLICATA /
EMPOWERED COMUNITY

CENTRU MULTIFUNCTIONAL /
MULTIFUNCTIONAL CENTRE

Loc de interactiune sl creatie, activi-
tati sociale, sportive 5i culturale.

A place for interaction and creativity,
social, cultural and sportive activi-

COMUNITATE IMPUICATA ¢




Develop social value
responsible citizen and

A

EDUCATIE PRIN STBN
SCIENCE-BASED EDUCATION
sae

i

EDUCATIE PRIN STIINTA
SCIENCE-BASED EDUCATION
sat

f




ECO - LOCUIRE /
ECO-LIVING

Renewable energy, urban ogricul-

| ture, ybio. architecture, waste’
| | manangement

E 1:n:(m m >
CENTRU DE SANATATE PUBLICA /
PUBLIC HEALTH CENTRE
Servicil variate 3i de colitate pentru sprifinirea

tuturor aspectelor legate de sdndtate, bundstare §i
dezvoltare personald.

Varied and qualitative services to support all aspects
of health, wellbeing and personal development.




CENTRU DE ANTREPRENORIAT SOCIAL /
SOCIAL ENTREPRENEURSHIP CENTRE

In cadrul comunitétii se gésesc solutii inovatoare la
problemele sociale cele mai presante ale societatil.
Lucrénd impreund, vom crea §i inova.

The most innovative solutions to society's most pressing
sociol problems are found within the community. Work-
ing together, we will create and innovate.

INCUBATOR DE AFACERI /
BUSINESS INCUBATOR

Print 30
Afaceri 5i inovatie tehnologicd

3D Printing
Business and technological innova-

HGHTECH
HIGH-TECH ENTREPRENEURSHIP

i1

Zona de Cercetare valorificd eforturile 5i contin-
uitatea traditiei in domeniul stiintei. Interfefele
inteligentei artificiale integrate opar sub forma
legendelor cercetdrii romanesgti.

The Research Area symbolizes the efforts and the
continuity of tradition in science. The integrated
ALl interface - the legends of Romanian research.

Lav7

(772

= CENTRU C&D STIINTELE VIETII

. LIFE SCIENCES R&D CENTRE

CENTRU C&D STIINTELE VIETI /
LIFE SCIENCES RED CENTRE

generatie 5i tehnologii experimentale .

Research activities are supported by cutting-edge com-
putational and experimental technologies.

o 1
CERCETARE LA FRONTIERA
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ot ] | [
L i i |
(sl
- 4 |




LIEY
| i :

LAND OF LIGHTS

P~

International Competitio
MAaagurele - Roma@




Second prize: CO-existing City



LASER VALLEY — LAND OF LIGHTS “the Eco-Ring ing a Road istril
International Ideas Competition, MGgurele within an infegrated public transport approach”

2035  New Cofes and gathering &J!

ion spaces olong he masterplon

gurele South East  Integrate sports and outdoors activities - IFIN-HH
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timeline of the Intervention

AN

Dezvoitarea actuala este

ra creeaza
cezagreabila pentry dez-
voitare. Localitatile exis-
tente in zona s-au dez-
votat je-alungul
marior artere care ajung
in Bucuresti fie de-a

i

lungul unei  strazi
parelele cu DNCB. Avand

centura Bucuresti 2 ar
creea o asemenea prob-
lema.

Zona cu potentialul cel
ste zona
aflata intre arges si ma-

s
lacul Minallests. Aceasta
zona este si cea mai
putin construita ceea ce
inseamna ca nu se vor
realiza demoleri prea
multe. Largirea si contin-

Principalele cai de acces.
in zona studiana sunt
drumurile E70 care duce
catre  Alexandria, ES5
care duce spre Giurgiu si
DNCB,

de centura Bucuresti 2
al carei project este real-
1zat sl asteapta a f reali-
zat,

Catre magurele se poate.
2junge de pe strada At
omistlor care este un

rum  national,  sau
lesind de pe DNCB

Portul de pe Arges care.

este deocamdata inexis-

tent

Raul Arges nu este exp-

Ioatat n nicl un fel i nu

este i bil_in
Nici

Lacul Mihailesti nu este
valorificat desi este 0 re-
sursa importanta pentru
zon studiata.

Laserul din Magurele va putea,
peste 50 de ani, sa produca

destula energie electrica cat sa
alimenteze un Intreg oras. Avem
astfel premisele unci oras in in-
tregime electric, fara emisil de
carbon cu un centru verce.

Cred ca este important sa lasam
intre dezvoltares propusa si
bucuresti o zona ampon, pentru
o eventuala dezvoltare ukterio-
ara a capitale: dar si decarece in
imediata apropiere a zone studi-
ate se afla cartierele subdezvol-

tate Rahova si

Ca functiuni majore propunem
crearea unei zone predominant
de cercetare inspre laser. In

ropierea portului se vor dez-
volta zone industriale si de biro-
uri ar inspre lac si raul Arges
zone de locuire si loisir, Spre
nord vor aparea ulerior zone de
locuire care 5a faca legatura cu
fondul actual construit dar si cu
zonele de_cercetare din  ap-
ropierea laserului,

Dat find faptul ca aut
bucuresti 2 ar trece ch

tele de contact cu 70 si

Conceptual, Laser Valey
baza laserul, deci tehr

necesar
dezvoltaril sa fie natura.
verde” a orasului. Astfe
bram macar la nivel i
balanta intre _tehnolo

ropiere, marcate s pe
care trebule sa participe
voltare si nu trebuiesc d
Tehnologla nu trebule sa
natura.
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Magurele - Laser Valley
Land of Lights

Prometheus

He was ore of the 9ns fom he gresk mihalogy
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[t cx i e % \ . S Low Density Eco-City Mid Density Eco-City High Density Eco-City
ey X ¥ S 4 1-5years - 2022 1-5years - 2027 1-3years - 2035

Phase 3 Phase 4 Phase § Phase 6 Phase 7

Ciorogarla River Magurele City Pulse Ring
T T

Eco_houses Sabar River

Pulse Ring

Megursla - Lasar Vatley Aemants

Worldwide situation Sustainability
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OECD Global Science Forum

Large Research Infrastructures

International Distributed
Research Infrastructures:

Issues and Options Tools for an EU Science

Diplomacy

The Impacts of Large Research Infrastructures
on
Economic Innovation and on Society:

Case Studies at CERN

Research and
[nnovation

&) OECD

27




Advisory Consulting

Laser Valley

Studiu de impact socio-
economic al infrastructurii de
cercetare Extreme Light

TP Tl [nirastructure - Nuclear Physics

socio-economic impact




Knowledge and economic
spillovers

WB Report
Romania-Laser Valley
Development Scenarios




Laser Valley -
“Innovation Ecosystem”

Laser Valley -
“Knowledge Ecosystem”

ELI-NP
“"Enclave”

30



MAGNET E
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. . . Smart City Vs Smart Village:
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What if?
Smart City
Urban regeneration

alizare/compl
j rutier d

Viitorul Parc S
fata 20-6

pentru |
Nuclear:

Zona care necesita
reconstructie ecologica
Ciorogarla si Sabar




2

Eficienta energetica

inteligenta

Cladirea care adaposteste
laserul din’Magurele este una
ecologica st in prezent, cea
mai mare cladire din Europa
alimentata cu energie din surse
neconventionale = energie
geotermala produsa de 1080
de puturi de apa sapate 1a 120
m adancime pe © suprafata de
aproximativ 27000 m2. Sisternul
de climatizare prin stocarea
energiet termice in foraje (BTES
- borehole thermal enerqy
storage), utilizat1a centrul ELI-
NP, este o premiera europeana
in ceea ce priveste aplicatiile de
acest tip’si se afla pelocul patru
inlumie in topul celormaimart
astfel de sisteme:

What if?
Energy Efficiency
Positive Energy Districts:

www.landoflights.ro

Rl

i

i

nfrastructura

33


http://www.landoflights.ro/

URBA@UROPE

BOOKLET OF
POSITIVE ENERGY

DISTRICTS IN EUROPE

The Strategic Energy Technology (SET) Plan

The SET-Plan, adopted by the European Union in 2008
and revised in 2015, is a first step to establish an
energy technology policy for Europe, with a goal of
accelerating knowledge development, technology
transfer and up-take in order to achieve Energy and
Climate Change goals.

The SET Plan focuses on 10 key actions fields, of which
action 3.2 on “Smart Cities and Communities” aims to
support the planning, deploy and replication of

100 Positive Energy Districts by 2025 for sustainable
urbanisation.

SNy
J8Ths

https://setis.ec.europa.eu/

https://jpi-urbaneurope.eu/app/uploads/2019/04/Booklet-of-PEDs JPI-UE v6 NO-ADD.pdf

The Joint Programming Initiative (JPI) Urban Europe

JPI Urban Europe’s vision is to be the European
platform to create and make available knowledge and
robust evidence for sustainable urban development.

Twenty European countries participate in the
initiative, 70+ projects have been funded with approx.
100 million Euro public investment spent for joint
calls. JPI Urban Europe has established cooperation
schemes with Belmont Forum and China.

URBAN EUROPE
https://jpi-urbaneurope.eu/
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16 Laser Valley — Land of Lights, Magurele, Romania

URBAN EUROPE

General information

City Magurele, Romania
Project name Laser Valley = Land of Lights (ELI-NP, Magurele)
Project status planned O under construction realized 0 in operation

Project start — end

from 2019

Contact

Cosmin Holeab, Elena Simion

Project website

http://landoflights.ro

Size of project area
(hectare)

Smart technological development centered on the city of Magurele
- Magurele City: 4.500 ha

- Maégurele Science Park: 20-60 ha

- Magurele Science Village: 5-10 ha

- Urban regeneration (Magurele city centre): 60-80 ha

Building structure

Newly built [J Existing neighbourhood [ Mixed X

Land use

Mix of

- housing,
- office space/business,
- schools, university/science,

Strategies

Goals/ambition Positive Energy X Zero-emission [ Energy neutral (I Energy efficient X
Carbon-free Climate neutral OJ

Sustainable neighbourhood X Social aspects/affordability []




What if?

T S
Diagnosticare ¢l
Tratament pentru
Sanitate

Science Park

Informatiilor gi
Comunicatiilor | =

Centrul
de Inovare

~* -

Spatiu de

i Socializare

Materiale

Avansate

Cercetare



What if?...

Cognitive Computing Center
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What if?
}uclear Medicine Hub

\




What if?
Science Village — education, experiments, creativity,
entrepreneurship
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Outline

* Concluding remarks
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Thank you!

adrian.curaj@gmail.com



