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Context

EuropeanNeutron landscape a largecapacity a largecommunity but somerisks

Internationalfacility : ILL Grenoble (France) okuntil 2032
Nationalfacilities: ISIS (UK), PSI (CH), FRM2 (Germany), BNC (Hu), etc.
A but closureof BER2 (Germany) and Orphée (France) in 2019

Comingup : ES&und Gweden
Very largeinvestmentat the continentalevel
Absoluteneedto maintain/developnational sources

Need @fmewnneutsan sources toamaintaimahealthyrusen communityc(conelasionsfreaomall surveys)

HICANS versatile cost effective solution :

A Without fissile material
ACNRY Hn ae (G2 HANNn ac

A Upgradable
A Able to provide instruments with similar performances than the one on medium flux reactors
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Context

French Neutrodandscape asharpdecreaseo beamtime accessince2019

C Orphéewas stopped in 2019
C RHF (ILWill be stoppedsome day beyond 2032
C Frenchparticipation to ESS wiiive limited access to users

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

Weneedl & 28l@R2 NI Y2y S &durceg/(8-8il NB Yo SIY RIF&0 LINEP
instruments with significanperformances to nurture an ecosystem of neutron users.

Thisis theSonateproject based on a lowenergy proton accelerator and a ligatement

target (Be)

AGAUINARLILIAYT LINRPOS&aaé F2N) ySdziNRByYy LINRRdAzOG |

Low energy protons (860 MeV) strip a
neutron from a light element (ex. Be, L




The Project:
On the road to «Sonate»

HICAN&re becoming efficient because of rapid / \
progress in :

o Neutron optics for neutron extraction Sonatechoices QQ nate

NEUTRONS FOR

Low dimension moderatorg@. ESS) MATERIALS SCIENCE
Large detectors

Large data sets treatmengg. ESS, SNS, ISIBad)
High intensity acceleratorgg ESS)

Reduced operating costs

Multiple targetson a single accelerator
Fixed target easy to change high temperature Be target
Low energy operation for lowactivation (20MeV max)

© O O O

Currenttechnological limitation: Target ageing able to
sustain beanpower forenoughtime

Varioussolutions :

Liquid target (LiGGalr) : SARAF

Rotating Be targets : NFS, ANEM

Encapsulated Li : NUANS

Multilayer target : RANS, ARGITU Advanced neutron optics

Metallic target at higher energies : HBS K /
High temperature target Sonate

Optimized performances

Multi-moderator targets adapted to every instrument
Use of large area detectors and chopper beam shaping
Accept low resolution and statistical choppers




The Project:

R On the road to «Sonate»
SONATE : THE FUTURE COMPACT NEUTRON SOURCE FACILITY IN FRANCE

GbSdziNRBya FT2NJ al GSNRAIFf & { OA S\

roten._source 100keV

Proton beam (100 mA peak current and 2 targets TS1 (20Hz,

E=20 MeV)

2 Be targets :

Long pulses, 4% duty cyclen®ecc 20 Hz,
80 kW, 5 18n, /cm?/s at target wall

Short pulses, 2% duty cycle, 208ecg
100 Hz, 40 kw, 2.5 46, /cm?/s at target
wall

Target+ oderators

Up to 5 instruments per targefeg +re{f‘ ctors (x2)

powder diffraction, SANS, reflectometer, < t
; : ondarle
imaging, TOF spectroscopy, etc.) oo

Anticipated performances are equivaleid a medium power nucleareactar
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l%%\ 4 The Project:
o \{ Lioao pR—— On the road to (Gonate))

A new French Neutroisource
In the ParisSaclayast ecosystem

CEA & CNReEacilities . ' i} fip=i3
«Ormes les Merisiers

Synchrotron SOLEIL

/ o
Condenseahatter
andtheoretical
physicté abs
Facility?

Mos 2F CNJF yOSQa
potential with 275 labs and

about 17000 staff
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