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From primitive technology
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“Vieja friendo huevos.” Diego Veldzquez
https://commons.wikimedia.org/w/index.php?curid=19980800

Flexible,
strong
and light

Waterproof
and

Material with concave

low specific
heat

Oil allows
temperature
control

source

Sharp, Dull and robust
h a rd a n d & Science & Technology Facilities Council
strong — ISIS



Semiconductors LED High performing glasses

-

Piezoelectrics

Magnetron
+ Faraday
cage

Composites High melting point materials

Antibacterial surface

& Science & Technology Facilities Council



Physics Nobel prices on
materials

. 2016 Topological materials

- 2014 Blue LED

.+ 2010 Graphene

. 2009 Optical fibres and CCD

- 2007 Giant Magneto Resistance

. 2003 Superfluidity and superconductivity

. 2001 Bose Einstein Condensate
. 2000 Semiconductor heterstructures and

integrated circuit
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Understanding the science

- Where the atoms are?

- What the atoms do?
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Scattering!
- Where the atoms are? Diffraction

(elastic scattering)

INFRARED SPECTRUM
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NIST Chemistry WebBook (http://webbook.nist.gov/chemistry)

- What the atoms do? Spectroscopy
(inelastic scattering)

(micromol/mol)

.
?

Science & Technology Facilities Council



Scattering

- Balls

- Alpha particles (Rutherford)

- Electromagnetic radiation (X-rays, UV,IR...)
- Electrons (TEM, e diffraction)

- Neutrons (ISIS, ILL, NIST, etc.)

- Muons (ISIS, PSI, etc.)

- Everything!
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OBSERVED RESULT

By Kurzon - Own work, CC BY-SA 3.0,
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Why neutrons?

(e ISIS
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S o
Why neutrons?

https://www.youtube.com/watch?v=VESM
U7JfVHU&feature=youtu.be

A. Kaestner et al., PSI
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Why neutrons? 00

- Charge ~0 e (<2x107%¢ e)

- Magnetic moment: py = 9.66x1027 JT!
(spin = %)
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23>U fission (ILL, LLB, FMR II)

| M ]
1 st neutron 2nd neutron 3rd neutron
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SpaIIatlon (SNS ISIS, ESS)

ISIS

Spallation neutron
source

800 MeV proton beam

Neutrons produced
for 25 instruments

7/ muon experimental
areas

2000 users/yr
~800 experiments/yr

~500 publications/yr

Free for UK users
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High energy protons
(800 MeV at ISIS)

Muons

T — p* +v,
4 MeV muons are

collide with carbon nuclei
producing pions
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100% spin
polarised

Decay, lifetime 2.2us
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e detect decay positrons

The positrons are
preferentially
emitted in muon

spin direction

behaviour itself.

n distribution to infer the muons’ polarisation after
1 about the muons’ local environment or the muon
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__Earthquake

Earth Science

Studying ferropericlase helps
understanding of earthquakes
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Life Sciences
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Case of study: neutrons for
Astrochemistry

What do A - nm scale
structures tell us about
planet formation?

Sabrina
Gaertner
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Threshold (m/s)

Does Ice in Collisions Stick?
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What is the structure of the collided ices?

\
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Spray water
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Be ready at
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... quickly &
smoothly ...
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{1 100- 250K
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Differential Cross Section
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Results
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Thank you very much
for your attention!




