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Overview

A The European Spallation Source (ESShatie the
most powerfulproton linacever built.

I The average beam power will be 5 MW which is five tir
greater than SNS.

I The peak beam power will be 125 MW which is over
seven times greater than SNS

A Thelinac will require over 150 individual high power F
sources

I Based on high power electron tubes
I with 80% of the RF power sources
A requiring over 1.1 MW of peak RF powatra4 % duty factor
I We expect to spend over 200le on the RF system alone
A Dueto efficiency and cost pressures,
I unique opportunities exist

I to develop the next generation of RF power sources for
accelerators
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What i1s ESS?

A ESS is a neutron spallation source for neutron
scattering measurements.

A Neutron scattering offers a complementary view of

matter

I In comparison to other probes such asays from
synchrotron light sources.

I Thescattering cross section of many elements can be
much larger fomeutrons than for photons.
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NeutronScattering

A Neutronscattering can reveahe molecular and magnetic structure
and behavior of materials, such as:
I Structural biology and biotechnology, magnetism and

superconductivity, chemical and engineering materials,
nanotechnology, complex fluids, and others

Neutronscattering of

hydrogen in a metal Neutron radiograph of
organic framework a flower corsage

Neutron radiograph



EUROPEAN
SPALLATION
SOURCE

Neutron Spallation Sources

Traditional neutron sources are A The accelerator complex of atypical
reactor based spallation sourcesonsistof a:
I Neutron flux is limited by reactor I Linac to accelerator the protons
cooling T A storage ring to compress the linac
I Neutron energy spectrum is measured beam pulse
by time of flight using neutron choppers

I Chopping throws away neutrons and SPALLATION NEUTRON SOURCE

limits neutron brightness

Spallation sources consista:
I pulsed accelerator that shoots protons

into:

I ametal target to produce the neutrons

The pulsed nature of the accelerator
makes the neutron brightness

~ Target and

i much higher for a spallation source ' : S plnstruments

i for the same average neutron flux as a
reactor
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A The average proton beam
power will be 5 MW

I Average neutron flux is
proportional to average beam
power

I 5 MW isfive times greater than
SNS beam power

A The total proton energy per
pulse will be 360 kJ

I Beam brightness (neutrons per
pulsg is proportional to total
proton energy per pulse

I 360 kdsover 20times greater
than SNS total proton energy
per pulse
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What I1s Different About ESS~

ESS NEUTRON PULSE
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’ What Is 5MegaWatt§
A At 5MegaWatts

one beam pulse

A has the same energy a~ ‘
a 16lb (7.2kg) shot
traveling at

T 1100 km/hour
I Mach 0.93

A Has the same energy as gl
a 1000 kg car traveling
at 96 km/hour

A Happens 14 x per
second

You boil 1000 kg of ice
In 83 seconds
A A ton of tea!!!




EUROPEAN

) -0 Short Pulse NeutroBpallation

Sources
A The neutrons are cooled by a Do —Neutron Flux —Proton Beam  — 1
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A Proton beam pulses shorter than N
100 us serve Only to stress the 0-100 0 100 200 300 400 500 6000
metal target and limit the beam el

power
I Typical short pulse spallation sources

have storage ring circumferences
~300 meters which producerts

A The target stress from the short
beam pulse places a limit on:

i proton beam power

beam pulses i and ultimately neutron flux and

i Tobuild a storage ring with 200ns ) brightness
pulse would require a ring 30 km in I The proton beam power of SNS (Oak
circumference Ridge Tennessee, USA) is limited to

1MW (17 MW peak)
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Long Pulse Concept

A 360kJ packed into a short pulse of 1 | e

ns (360 GW peak) would destroy a

target
time (ms)

A ESS will not use a compressor ring

i The linac will send the beam directly to
the target over a period of Bisat arate | sy
of 14 Hz.

I Peak beam power on the target is less
than 125 MW

A The tradeoff is that ESS will
I Have longer neutron guides between

experiments and the target
I Require a neutron choppers for precisiol

energy measurements [L
Neutrons Chopper 1 Chopper 2 Diaphragm 1 Chopper 3 @
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Sustainablﬂeﬂl_!l—i‘nergy Concept Responsible

Carbon dioxide:
-30,000 tonly

Renewable
Carbon dioxide:
-120,000 ton/y .ald

Recyclable
o My Carbon dioxide:
5 -15,000 tonly
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“ What WIill ESS Look Like?

Viewing Gatery B s § Viewing Gatery

Labs Synergi Zone Instrument Hall 1 Target Instrument Hall 2 SynergiZone  Labs
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Where WIll ESS Be Built?

A ESS is located in southern
Sweden adjacent to MAX

IV (A 4" generation light source)

A To provide a worletlass
material research center
for Europe




