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Key challenges of the 21st century

Åenergy, global climate, health and security

Åstudy matter at small scales in high detail
Åfrom single atoms (10-10 m) to living cells (10-6 m) to whole systems (10-3m - 1m) 

IƛƎƘ ǊŜǎƻƭǳǘƛƻƴ άƳƛŎǊƻǎŎƻǇŜǎέ ­ Intense beams of particles ­ Specialist sources

These sources require large scale research infrastructures that are 
beyond the capability of any single university or research group

Photons(X-wŀȅǎύ άǎŜŜέ ŜƭŜŎǘǊƛŎ ŎƘŀǊƎŜ ς
high atomic number nuclei

NeutronsάǎŜŜέ ƴǳŎƭŜƻƴǎ ς
including hydrogen atoms

Large-Scale Analytic Facilities 

Diamond

ISIS



Facilitiesaround the World

50+ institutes around the 
world:
- More X-ray synchrotrons
- Neutrons

- Reactors
- Spallation sources

- Free-Electron Lasers

- > 50,000 users worldwide



The science we do  - Structure of materials

Fitting experimental 
data to model

Bioactive glass 
for bone growth  

Structure of cholesterol 
in crude oil 

Hydrogen storage for zero 
emission vehicles

Magnetic moments in 
electronic storage

ÅRun for external users

Å>30,000 users / year in Europe

ÅSupport multiple techniques

ÅCrystallography, tomography, SAS,  spectroscopy, 
9aΣ Χ

ÅDiverse science, backgrounds and expertise

Åphysics, chemistry, biology, medicine, 

Åenergy, environmental, materials, culture

Åpharmaceuticals, petrochemicals, 
microelectronicsLongitudinal strain in 

aircraft wing

Diffraction pattern 
from sample

Visit facility on 
research campus

Place sample in 
beam

Å 800+ experiments (30 parallel)

Å Instruments: 6KB/sec to 6GB/sec

Å .ƛƭƭƛƻƴǎ ƻŦ ϵ ƻŦ ƛƴǾŜǎǘƳŜƴǘ

ï c. £400M for DLS

ï + running costs

Å Over 5.000 high impact publications per year in 
Europe

Big Facilities, Small Science



5

ExPaNDS: Bringing National 
Facilities into the EOSC

ÅINFRAEOSC-5b Project
ÅStarted Sept 2019


