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Member of Helmholtz Association
Mission: Hamburg Zeuthen

Development, construction, operation and scientific exploitation of
accelerators

Provide (open) access and services for national and international users

 Accelerators
« Photon Science
- Particle and Astroparticle Physics

Research Collaboration with leading labs worldwide

Budget ~ 180 Mio €/a
Employees ~ 2000

Research Infrastructures: DORIS (-> 2012), FLASH (-1I), PETRA-III, XFEL,
TIER-2

External Users: ~ 3000/year from 45 countries



> QOur mission: construction, operation and exploitation of
large research infrastructures for accelerator-based
research

> large research infrastructures are energy intensive

= synchrotron radiation sources, neutron sources, X-Ray lasers, high
magnetic field facilities

= DESY 2010: 16 MW Power, 140 GWh/year, about 70 kt CO.,/year
= future development of energy prices ?
= how climate neutral/sustainable should research centers be?

= =>Question of energy supply is of strategic relevance



Science is Energy-intensive

laboratory space
(bio/chem/phys)
~300 kWh/(m2a)

University
~150 kWh/(m2a)

O
residential area

Estimation for Germany:
~110 Universities, 1.5 M students
R&D spent at Universities: €11 billion

Electricity: ~3500 GWh/a

Cost: ~€3,5 billion/a



Sustainability Concept for DESY

'ﬁ:\? Better Energy Management of Facilities

Existing energy consumption data only on highly aggregated level
First Step: set up an energy management / controlling system

= What are detailed electrical power / heat consumption levels at various buildings/
labs/offices?

= How do they compare to benchmarks ?

= Are there clear drivers/issues identifiable to improve efficiencies/gain savings on
demand or supply side?

‘K:I' Strategic Research in Advanced Materials for Renewable Energies

Interdisciplinary research effort in Helmholtz association: Materials Science
Joint effort between research fields “Matter”, “Energy” and “Key Technologies”

DESY: insitu high precision analysis of materials performance on a molecular level
ERF issue: see GENNESYS White Book Chap. 5.6.

5.6. Energy technology
5.6.1. Overview: Nanomaterials for energy
5.6.2. Energy production n
5.6.3. Energy conversion
5.6.4. Energy storage and transportation

5.6.5. Energy saving




Sustainability Concept for DESY

Recommendation for

Future Role of Europ. RIS
for Energy Research

- Develop performing interfaces to improve

- Control the band gap of the materials
- Chemistry at the interfaces
- Control crystallographic orientation in

- Photon collection, and electron and

- Understand the physical processes
- Prepare new nanomaterials

- Develop the high specific area e
- Corrosion resistance

- Corrosion resistance
- Light weight structural materials

- Diffusion and connectivity

- Order-disorder phenomena

- Nanosensors for safety

- Electrode formulation

- lonic and electronic conductivity

electron and photon transport

SOLAR CELLS
Quantum dots, thin films, polymers

the thin film and interface
morphology

photon transport

LIGHT SOURCES
LED, quantum dots

CONVERSION

- Control the nanosize
- Control the electron-hole -

recombination PRIMARY

ENERGIES
wind ™ Nuclear
INSULATION
Nanocomposites Waves . Natural
- ENERGY  gas
Tide

ENERGY SAVING

Crude oil

CARRIER PRODUCT

Precipitation
STRONG LIGHT-WEIGHT Coal
MATERIALS Geothermics
Composites, carbon nanotubes

- Suppress the defects -
- Mechanical properties with ultrahigh

strength STORAGE
TRANSPORTATION

—

SUPERCAPACITORS
Nanoporous, nanotubes
- Develop higher specific area
- Increase voltage - Develop highly reactive area
- Electrode formulation - New kinetics of adsorption-
- Extension of the interface desorption
- Porous structure

BATTERIES
Nano-oxides, interfaces

Hz STORAGE
Nanoporous, nanotubes
- Understand the H sorption

THERMOELECTRICITY H, PRODUCTION FUEL CELLS
Nanocrains, interfaces Nanoscale photocatalysts Membranes, interfaces, catalysts
- Formulation of new materials with - Corrosion resistant materials - Better catalysts tolerant to CO
increased conversion performances - Hydrogen induced embrittlement - Proton conductive materials
- New materials stable at very high - Nanosafety sensors - Optimise the membranes for an
temperature - High temperature materials improved durability

- Understand the interface diffusion
- Better design the electrode structure

CONVERTER MATERIALS
Metals, nanocomposites, coatings

- Tailor coating materials

- Diagnostic the weak points at the
nanoscale

- Control the in-service performance

- Corrosion, erosion and radiation
resistance

- Weight reduction

BIO-FUELS
Catalysts, bioinspired materials
- New highly selective reactions

——» - Interface reactivity

NUCLEAR FISSION

Alloys, ceramic nanocomposites
- High temperature stability
- Radiation stability

— ™ NUCLEAR FUSION

Alloys, ceramic nanocomposites
- High temperature stability
- Radiation stability

FOSSIL FUEL CONVERSION
Catalysts, reactor materials

- In-situ testing

- Structure-function relationships

- New stable composites

- Nanosensor coatings

\\Wimeacmm

POWER TRANSMISSION
LINES
Carbon nanotubes, metal

- High scaling of composites

- Ambient condition stability

- Coating

- Electron transport phenomena
at the nanoscale
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A Tale of Three Countries Science Magazine, Vol. 333, July 2011 '

EGYPT GERMANY

POPULATION: POPULATION:

83 Million 82 Million
LAND AREA: LAND AREA: ‘
356,900 sq km

1,000,000 sq km

GROSS DOMESTIC PRODUCT: GROSS DOMESTIC PRODUCT:
$188 Billion $3.3 Trillion
254 800,000 500,000 —
Percentage of Gross o Number of Number of
»0-| Domestic Product o Research Papers w0 Researchers
| Spent on R&D 600,000 4 20002010 ‘
500,000
157w egypr Citations Per Paper 300,000
TURKEY 000 g | | 13
.09 I GERMANY 0.73% 300,000 - 200,000
0.5 o/ 203033 7 138.345 100,000 98' Uun 86s 000
0.2% 100,000 34.029
0.0- 0 - 0

“Basic education is not sufficient to create wealth,
to address concerns of food, water and energy
security, to provide better health services and
better infrastructure. For that, science

is required.” (Adnan Badran/Moneef Zou’bi)

0.
[ DESY |

UNESCO Science Report on Arab States 2010 7Y

Downloaded from v



The knowledge gap between North/South

- - - == ———— - —_— — -—

~80% of all R&D spent by OECD countries
another 15% by India, China and the industrialized countries in East Asia

only 5% is left for the remaining countries.



Location of Research Infrastructures for Photon Science

W

A
EuropeanfFEL

MSRF
Photon Factory

Planned / Under construction Mo
® Second generation N
® Third generation
o FEL
Austra
Synchrotreg )

rd



SESAME - “Synchrotron-Light for Experimental
Science and Applications in the Middle East” in
Jordan

developed under UNESCO auspices and modeled
after CERN governance — uniting scientists from
the region

state-of-the-art third generation synchrotron source
- to be operational in ~2014

BESSY | — as donation from Germany - serves as

800 MeV Booster
Rl as a centre of excellence

first three planned beamlines - strengthens fundamental research
= protein crystallography - capacity building
X-Ray absorption Fine Structure / Flourescence ~ Se_ec! various rgsearch Comr_nun.'t'es
Spectroscopy - training/education young scientists

IR Beamline - fosters collaboration in MENA and w/ EU

“a quintessential science for _ <
peace project’ (UNESCO) Europe should better support it BE.Si



Average Daily Solar Radiation at the Surface

in 6 hours solar energy |
= yearly global need

PO (" OSS

watts per square meter per day

It is like a rain of 160-300 liter oil per m2 per year



Energizing the MENA Deserts

> Potential win-win situation — however, it requires

= favorable political regulations and conditions (in export-/import
countries)

= upgrade of power grid infrastructure
= “Capacity building” in MENA

= more knowledge/science/technology transfer from North to
South and jointly coordinated research agendas

> Proposal: Europe-MENA energy/science partnership

= understand both regions as common knowledge area for shared
interests in energy/water/climate change

= coupling of sustainable energy supply MENA-EU to knowledge
transfer/collaboration



Concept of a joint energy/science partnership

EU MENA
Scientific cooperation
ERA
, MENA Partner
(e.gl.):le_)ElL, Partnership (e.g. SESAME)
A
[ Renewable

Energy

Direct: Transfer of Energy
Indirect: emission
certificates

> Research institutions as “path finders” - science building bridges

SOLAR ENERGY
FOR SCIENCE

S\\“ /)

> Enhance S&T cooperation with MENA partners as stimulus to promote/deploy renewable

energies in MENA

transmission lines)

Prospect/Vision for EU-MENA: direct physical transfer of solar energy (via high voltage DC

> Knowledge transfer from north-south — energy from south-north as “in-kind” contributi



Symposium Building Bridges — 19/20 May 2011

DESY - Hamburg

> Organizers: 4#7 S
DLR Z

= DESY, Helmut Dosch, Frank Lehner U
= German Aerospace Center DLR, Robert Pitz-Paal

A
= in cooperation with Egyptian Academy of Scientific SESAME <
Research, Prof. Dr. Maged EI-Sherbiny and SESAME, ASRT

Prof. Dr. Khaled Toukan
BUILDING BRIDGES

> Patronage: UNESCO
\ h,

SOLAR ENERGY
FOR SCIENCE

> Chairman of Advisory Board: Prof. Klaus Topfer

> Topics

= Climate Change, Renewable Energy and Societal and
Developmental Challenges

= Science, Sustainability and Responsibility

SYMPOSIUM
= Solar Energy Projects in MENA and around the world 19/20 MAY 2011
= Bridging Solar Energy from MENA to Europe EEEL:/N\\(MBURG
= Scientific & Educational Projects in MENA as Anchor ) www.solardscience.de
Points for Collaboration and Capacity Building == | wen e supportof ;
. . "I “I g:g:;:l Sciences Z ZEIT-Stiftung
= Towards a Science / Energy Partnership = gusiin srdl Gerd

United Natiors
Educabional, Scertfcand «
Cutural Organizasion

http://www.solar4science.de




* - K. Topfer
G. Kaloniji

Cyprus delegation offered follow-up symposium
in December 2012 (under EC presidency)



Press Clipping
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Can North Africa Light Up Europe Textarchiv Frrre
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Nerdafriks und Tede voa Baropas mit Strom versorgen. Das int die Vision
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HAMBURG, Germany -- Twenty-five years after Gerhard Kndes conceived of powering
Europe with the Sahara Desert's sun, the North Africa Solar project has grown into
something considerably more than a mere mirage, but it's still less than a reality.
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NEWS

Middle East desert solar plan criticised

Wito Tutabowit
20 May 2011 | BN | FR

[HAMBURG] A pian 1o tum the desert sunshine of the Middle East and Nortn
Africa (MENA) In%o electricity, both %or te region and for expor to Europs, has
been crecised for Ignonng the neads of ocal peopie and the sdence
communty.
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Conclusions

> Uneven spread of knowledge and of solar energy potential
between Europe and MENA

> Understand Europe and MENA as a common area to set up a
common knowledge base with shared interests in energy/water
and climate change mitigation

> A new energy/science EUMENA partnership
> European Rls should join this initiative! ERF !
Follow-Up “Buildung Bridges”- Congress, Cyprus 2012
L

DESY
<)



