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Aside: beam energy

= Main accelerator parameter

* eg.LHCis7 TeV/beam
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= Main accelerator parameter
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Aside: beam energy ARIES

= Main accelerator parameter
= eg.LHCis 7 TeV/beam

= 1MeV
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Introduction

Nearly 40000 accelerators in the World
About half < 5 MeV

Nearly all the rest < 20 MeV

About 2/3rd electrons, 1/3"d ions

Used for a variety of every day applications:

- Energy - few, developing
- Environment - few, developing
- Health - >15000

- Industry ->21000

- Security - ~1000

Most of the accelerators: commercially manufactured
Produce around $0.5T of commerce/year
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Industrial Applications ARIES

= Big business
= Uses electron and ion/proton beams
= All <10 MeV



Electrons

Effects of Electron Beam Interaction
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Polymer Cross-linking ARIES

92% radial tyres

Nearly all Most foam
wires/cables



Polymer Cross-linking




Sterilisation
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Gemstone enhancement
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TABLE 2. Effects of irradiation treatment on various

gem malerials.®

+

Material Starting color
Beryl s Colorless
Blue
Maxixe-type Pale or colorless
Corundum Colorless
Pink
Diamond Colorless or pale to
yellow and brown
Fluorite Colorless
Pearl Light colors
Quartz Colerless to yellow
or pale green
Scapolite® Colorless, "straw,"

Spodumene

Topaz

Tourmaline

Zircon

pink, or light blue
Colorless to pink

Yellow, arange

Colorless, pale
biue

Colorless to pale
colors

Blue
Colorless

Ending color

Yellow

Green

Blue

Yellow
Padparadscha

Green or blue (with
heating, turns yetow,
orange, brown, pink,
red)

Various colors

Gray, brown, “blue,”
“black”

Brown, amethyst,
"smoky,” rose

Blue, lavender,
amethyst, red
Orange, yellow, green,
piNk®

Intensify colors
Brown, blue {may
require heat 1o turn
blue), green

Yellow, brown, pink,
red, bicclor green-red
Purple

Brown to red
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2D printing




3D printing or additive manufacturing ARIES

Electron Beam
Column

Filament
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Focus lens
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Arcam EBM® systems,
schematic architecture.



lon Implantation
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lon Beam Analysis ARIES

Ton beam analysis: determining material structure and composition
>1500
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lon Beam Analysis
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Health: Radiotherapy

* Most radiotherapy uses X-rays for cancer treatment
* Created using electron linear accelerator

- Commercially manufactured

* Energy ~4-20 MeV

- 13000 systems in the World




Conclusions (part 1)

Particle accelerators are not just the LHC

Extensively used in industry

Mainly industrially manufactured

Reliable

Relatively easy to use

cathods ray tube

terminals

(electron gun)

(color television or monitor)

acoeieratini anodes

deflecting magnets:
{yoke)

ARIES

shadow mask

uaalos ssed pee) o)

phosphorescent coating



Conclusions (part 2)

ARIES WP3

Industrial and Societal Applications of accelerators
Studying improvements in technology
Investigating new applications

Many experts in the field involved

More partners are welcome!

Contact: rob.edgecock@stfc.ac.uk
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