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New high-power Beryllium target for a 
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Context

EuropeanNeutron landscape: a large capacity, a large communitybut somerisks

International facility : ILL Grenoble (France) -> ok until 2032
National facilities: ISIS (UK), PSI (CH), FRM2 (Germany), BNC (Hu), etc.

Ą but closureof BER2 (Germany) and Orphée (France) in 2019

Comingup : ESS-Lund (Sweden)
Very large investmentat the continental level
Absoluteneedto maintain/developnational sources

Need of new neutron sources to maintain a healthy user community (conclusion from all surveys)

HiCANSa versatile cost effective solution :

ÅWithout fissile material

ÅCǊƻƳ нл aϵ ǘƻ нлл aϵ

ÅUpgradable

ÅAble to provide instruments with similar performances than the one on medium flux reactors
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Context

French Neutron landscape: a sharpdecreasefo beam-time accesssince2019

Ç Orphéewas stopped in 2019
Ç RHF (ILL) will be stopped some day beyond 2032
Ç French participation to ESS will give limited access to users

~90% decrease of beam days available
Common understanding : Our current model of use of neutron scattering will change
How to make the best out of the ESS investment ? 

We need ŀ άƎƻƻŘ-value-ŦƻǊ ƳƻƴŜȅέ ƴŜǳǘǊƻƴ source (~2-3kϵ κ ōŜŀƳ Řŀȅύ ǇǊƻǇƻǎƛƴƎ 
instruments with significant performances to nurture an ecosystem of neutron users.
This is the Sonateproject based on a low-energy proton accelerator and a light-element 
target (Be)
ĄάǎǘǊƛǇǇƛƴƎ ǇǊƻŎŜǎǎέ ŦƻǊ ƴŜǳǘǊƻƴ ǇǊƻŘǳŎǘƛƻƴ

Low energy protons (3 ς60 MeV) strip a 
neutron from a light element (ex. Be, Li):
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The Project:
On the road to «Sonate»

HiCANSare becoming efficient because of rapid 
progress in :

o Neutron optics for neutron extraction

o Low dimension moderators (eg. ESS)

o Large detectors

o Large data sets treatment (eg. ESS, SNS, ISIS, J-Parc)

o High intensity accelerators (eg. ESS)

Current technological limitation : Target ageing able to 
sustain beam power for enough time

Various solutions :

Liquid target (Li, GaIn) : SARAF

Rotating Be targets : NFS, ANEM

Encapsulated Li : NUANS

Multilayer target : RANS, ARGITU

Metallic target at higher energies : HBS

High temperature target : Sonate

Reduced operating costs

Multiple targets on a single accelerator

Fixed target easy to change -> high temperature Be target

Low energy operation for low activation (20 MeV max)

Optimized performances

Multi-moderator targets adapted to every instrument

Use of large area detectors and chopper beam shaping

Accept low resolution and statistical choppers

Advanced neutron optics

Sonate choices
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The Project:
On the road to «Sonate»

SONATE : THE FUTURE COMPACT NEUTRON SOURCE FACILITY IN FRANCE

άbŜǳǘǊƻƴǎ ŦƻǊ aŀǘŜǊƛŀƭǎ {ŎƛŜƴŎŜέ ŦŀŎƛƭƛǘȅ

Proton source 100keV

RFQ (3 MeV)

DTL (25 MeV)

Target+moderators

+reflectors (x2)

20 m

2 targets: TS1 (20Hz, 
2ms), TS2 (200Hz, 200µs)
10 instruments

Anticipated performances are equivalent to a medium power nuclear reactor

Proton beam (100 mA peak current and 
E=20 MeV)

2 Be targets :

Long pulses, 4% duty cycle, 2 msecς20 Hz, 
80 kW, 5 108 nth/cm2/s at target wall

Short pulses, 2% duty cycle, 200 msecς
100 Hz, 40 kW, 2.5 108 nth/cm2/s at target 
wall 

Up to 5 instruments per target (eg. 
powder diffraction, SANS, reflectometer, 
imaging, TOF spectroscopy,  etc.) 
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The Project:
On the road to «Sonate»

Synchrotron SOLEIL

Condensed matter

and theoretical

physicsLabs

ClimateLabs

Laser Labs

CEA & CNRS Facilities

«Ormes les Merisiers»

Future Neutron 

Facility?

Paris center

CDG airport

Orly airport

Versailles

Paris-Saclay University

A new French Neutron Source
in the Paris-Saclayvast ecosystem

мо҈ ƻŦ CǊŀƴŎŜΩǎ ǊŜǎŜŀǊŎƘ 
potential with 275 labs and 
about 17000 staff


