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Neutrons ?

Diffusion inélastique Diffusion élastique Peu d’interaction
STUDY[DYNAMICS] - STUDY|STRUCTURE] - [PENETRATION|POWER
Neutron energies are comparable to Neutron wavelengths are comparable to the Neutrons can penetrate deep into matter
Diffusion inélasti que the time scales of molecular diffusion, spacings of atoms and molecules. (including many different metals) enabling

the study of large samples - even within
complex sample environments.

. . i ) vibrations and rotations.
Diffusion élastique

Spin B _ Spin Peu d’interaction
Peu d’interaction STUDY|MAGNETISM| - . INON-DESTRUCTIVE|

Neutrons are suitable for the
characterisation of delicate and
precious samples.

Interaction nucléaire The neutron’s magnetic moment can be
used to study the microscopic magnetic
properties of materials.

Interaction nucléaire
— « [SENSITIVITY TO LIGH
ELEMENTS

The neutron scattering power of nuclei
varies in a quasi-random manner such
that lighter atoms (e.g. H, Li) can be
studied in the presence of heavier ones.

Peu d’interaction
|VERSATILE SAMPLE
ENVIRONMENTS

Sophisticated sample environments
enable studies under operating
conditions, including extreme
temperatures and pressures.

Interaction nucléaire Interaction nucléaire
ICOMPLEMENTARITY]* - [ISOTOPIC CONTRAST]
Neutron scattering is highly complementary to other Neutrons are sensitive to different isotopes of the
techniques, such as X-ray scattering, electron microscopy, same element, so isotopic substitution (e.g. H/D) can be
magnetic resonance and computational methods. used to highlight specific features.
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ICONE ?

Etude de la matiére (inerte ou vivante)

Proposer ~300 expériences de neutronique/an

— 12 instruments : Suivant le besoin scientifique

— 2 source de neutrons : Haut Flux (HF) : ~2ms@20Hz (4% DC)
Haute Résolution (HR) :  ~400 us@50Hz (2% DC)

— 1 accélérateur de protons: 25 MeV, 80 mA @ 8% of Duty Cycle (DC)

Former des ingénieurs/chercheurs en matériaux
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Organisation du Projet

Control Committee (CEA, CNRS, MESR)

Steering Committee (CEA, CNRS)
Academic, Industrial Project leading (Budget,

and society goals / WP1: PROJET MANAGEMENT \ Schedule, risks...)

Scientific Advisory SO > PL u Resource
Board A. Desmedt (CNRS) N. Pichoff (CEA) Committee

PMO
T. Vassiliades (CNRS)

WP2: INSTRUMENTS WP3: TMR Sets WP4: LINAC WP5: INFRASTRUCTURE
X. Fabreges (CNRS) . F. Ott (CEA) - D. Uriot (CEA) s A. Ferland (CEA)

Neutron use Neutron production Proton production Infrastructure hosting
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Vue d’ensemble

7m ‘ - Accelerateur p*, 80 mA, 25 MeV @ 8%DC

ZZZZZ

___________ | - Brillance neutrons:
— - , | ~5101/s/cm¥/sr/A@ 1Aet2.5A
i[TEE PO i'»j:::, — ~ 1011 /S /sz /sr /A @ 5 A

Zone technique ";‘i N N Z ’:::::
22x21 m? | 3 | Y o == - .
"""""""""""""" ,, : - ..Z N Zone bureaux 1 - Clble 1 . 0,4 mS@SO HZ (2% DC)
‘ 2 . ’ 43x21,5 m? _
iR - 6 instruments HR (<44 m)
£ i | .
1 5 il - Cible 2 : 2,0 ms@20 Hz (4% DC)

: - 6 instruments HF (<33 m)

- Batiments personnel :

| il - Zone technique (~1000 m?)

e T gl — - Zone bureau (~15OO m2)

L. Reception
5x5 m?

1:500
lcm=5m
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Vue d’artiste
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Cas scientifiqgue (WP1)

— Spécification des performances espérées et des instruments

Diffraction f Large Scale Structures
PRESTO PRECIS PREMS = LAMBDAm NANOSANSE

(with polarisation) High resolution Reflectometer SANS Nanostructure

S

Moe o

\_ AC AL )\ ¥sa “BE  CNAE )
r Spectroscopy \ / Material and engineering \
FANTASTIC!!I INEDIT i PULSE EIMAGINGE EEGOLFm LITE HF + HR
Inelastic ToF Spin-echo Il Radiography PGAA - Analyse élémentaire il

or back-scattering? Il B -

7 —re T IO d\
T T ._
=g i = R = 7"

“'—_—_{f d I

B%EC S \JuBb AT ba Y,

Instr. Phase 1 B Long pulse (HF x6) % Soft matter € Magnetism A& Material sciences M- Industry

Instr. Phase 2 lIl Short pulse (HR x6) ﬁ Biology /" Engineering and geoscience g/ Archeo and culture heritage
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Plan de construction (WP1)

Level

RBS - Requirements

Label
0 ICONE
1 INSTRUMENTS
2 From ICONE (WP1)
2 From INSTRUMENTS (WP2)
2 From TMRs (WP3)
2 From LINAC (WP4)
2 From INFRASTRUCTURE (WP5)
1 TMRs
2 From ICONE (WP1)
2 From INSTRUMENTS (WP2)
2  From TMRs (WP3)
2 From linac (WP4)
2 From INFRASTRUCTURE (WP5)
1 LINAC
2 From ICONE (WP1)
2 From INSTRUMENTS (WP2)
2 From TMRs (WP3)
2 From LINAC (WP4)
2 From INFRASTRUCTURE (WP5)
1 INFRASTRUCTURE
2 From ICONE (WP1)
2 From INSTRUMENTS (WP2)
2  From TMRs (WP3)
2 From LINAC (WP4)
2 From INFRASTRUCTURE (WP5)

Unit| Limits

Value|Comments

Internal Requirements

Internal Requirements

Du besoin

au produit...

Internal Requirements

Internal Requirements

|573 sem. Lun 05/01/2€|Ven 26/12/3¢| ittt i) Hitti#h #| #EHIE a1 R
11 | Phasel-Construction 417sem. _Lun 05/01/2€\Ven 30/12/3¢ it uiuitis wisitis [
¢ Y Début Construction Phase 1 ojr Lun 05/01/26 Lun 05/01/26 0,00 € 0,00€ Osem. 0,00€ 0,00€ 0,00€
11.2 Fin Construction Phase 1 Ojr Ven 30/12/33 Ven 30/12/33 0,00€ 0,00€ Osem. 0,00€ 0,00€ 0,00€
113 WP1-MANAGEMENT 417 sem. LUN05/01/26 Ven 30/12/33 sttt SUNuuununy SUSSINN SUUNaNe Suununnng saunnnnn
9 114 WP2-INSTRUMENTS PRODUCTION 417 sem. LUN 0S/01/26 Ven 30/12/33 Suusiuiis Suntsuuun Sumums SHusnums Susnsnn sousunn
126 115 WP3-TMRs PRODUCTION 417 sem. LUN0S/01/26 Ven 30/12/33 it Uttty S SRUINIS SUNEHI S
41.1.6 WP4-LINAC PRODUCTION 417 sem. LUN05/01/26  Ven 30/12/33  Huumuitn Sumuumis QU Hunuuns S gy
WPS-INFRASTRUCTURE PRODUCTION 364 sem. LUN0S/01/26 Ven 24/12/32 sttt Susuuununy SUSSnun suseses sunsuu s

WBS - Work

o 1a7

194121 4 Début Phase 2
1211 Début Construction Phase 2
186/1.2.1.2 Début Construction Phase 2 seule
122 Fin Construction Phase 2
1.23 WP1-MANAGEMENT
U124 WP2-INSTRUMENTS PRODUCTION
4711.2.5 WP3-TMRs PRODUCTION
+901.2.6 WP4-LINAC PRODUCTION
127 WPS-INFRASTRUCTURE PRODUCTION
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0jr
ojr
0jr
Ojr
364 sem.
364 sem.
156 sem.
364 sem.
364 sem.

Sam 05/01/30 Sam05/01/30 0,00€  0,00€ Osem. 0,00€ 000€  000€ 0o
Sam 05/01/30 Sam 05/01/30 0,00€ 0,00€ Osem. 0,00€ 0,00€

Ven30/12/33 Ven30/12/33 0,00€  0,00€ Osem. 0,00€ 000€  000€ a u p a
Ven 26/12/36 Ven26/12/36 0,00€  0,00€ Osem. 0,00€ 000€  000€

LUN 07/01/30 Ven 26/12/36 ittt Suntnny S S sunusun saummn
Lun 07/01/30 Ven 26/12/36 Sttt Sunuununy Syt suusans, sanunans saanunnng
LuN 02/01/34 Ven 26/12/36 sttt Sustasnuny Snmun SHnunen Sunuasun suusnnn
Sam 05/01/30 Ven 26/12/36 #uuuitsiinit BUmSIURNINS SURERNN SRHISINIE SUNENINEE SUNRNI

LuN 07/01/30 Ven 26/12/36 Sutituittit SUnSMmu SUnut Sunuun sunnnmuns saununun

Level

Short
name

System

0 ICONE

Instruments

SAMBA (SANS)
NANOSANS (SANS)
PRESTO (Diffration)
DIFFHR (Diffration)
REFLEX (reflectometer)
FANTASTIC (Spectrometer)
INEDIT (Spectrometer)
IMAGING (Imaging)
HRSPEC (Spin-echo; RD)
PPGA
HF Test Line
HR Test line

TMRs

TMR-High Flux
TMR-High Resolution
TMR-Common

Linac
ECR proton Source
LEBT
RFQ
MEBT
IH-DTL
HEBT
RF Systems
Control System
COOLING

Vacuum
Infrastructure
Espaces controlés
Espaces support froid
Espaces tertiaires
Espaces Extérieurs

Type

Status

Rqr
Rqgr
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rqr
Rar
Rar
Rar
Rqgr
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rar
Rqr
Rar
Rar
Rar
Rar

Delivery

date

31/12/2035
31/12/2035
31/12/2032
31/12/2035
31/12/2032
31/12/2035
31/12/2032
31/12/2032
31/12/2035
31/12/2032
31/12/2035
31/12/2035
31/12/2032
31/12/2035
31/12/2035
31/12/2032
31/12/2035
31/12/2035
31/12/2035
31/12/2030
31/12/2030
31/12/2031
31/12/2031
31/12/2031
31/12/2031
31/12/2031
31/12/2031
31/12/2031
31/12/2031
31/12/2035
31/06/2031
31/06/2035
31/06/2035
31/06/2031

Cost
[k€]

PBS - Product



Instruments (WP2) - maturités diverses

Photon doserate
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" Protections radiologiques —
Zone expérimentale ,
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TMR Set »| Transport ~Echantillon.——"Détection T Traitement s Science Radioprotection
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Cible-Modérateur-Réflecteur (WP3)

Illumination /

over 45° in the

horizontal plane

SIDE VIEW TOP VIEW
20 A 20 A1
10 10 A
§ o E o
> N
—10 A —10 A
—20 A —20 A
—I20 —:II.O CIJ 1IO ZIO —I20 —:II.O CI) 1I0 2I0
x [cm] x [cm]
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z [cm]

mmmm \Water (thermal moderator)

Hydrogen (cold moderator)
Be target

Aluminum containers

Le réflecteur (non représenté) est en Be

protons P

20 1

10 4

—10 1

_20 -

Neutron extraction //
SIDE VIEW Top View /

I
=

45°
\

_I20 —':l.O CI) lIO 2I0 \
y [cm]

Shielding

Guide systems start at
about 2 meters from

the moderator
11



Cible-Modérateur-Reéflecteur (WP3)

Prototype de support cible: Performances: Brillance créte(cold)
entre ILL ef P3!

Tests mécaniques

weldirg path _ —+-|CONE Cold Source

ghtness of different cold sources

===P5| Cold Source

==HBS - "Config TDR"

LE+12 ==L Yellow Boak

Brightness [n/em¥s/A°fsr]

Radio-protection: monolithe + casemate
Débit de dose : 1012 uSv/h - <0.,5 uSv/h

m

< >
< >

10° "
TMR shielding @©
Iz Soem < E
2100 > €
28
5 Pl
proton - 25 E g
beam 3 g
u o =
8 a3
E— =2
< 0,5 uSv/h
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WP4-Linac



Linac (WP4)

WP4: MANAGEMENT Activités transverses

( ICONE : <:> Eléments magnétiques, Alimentations  O. Delferriere

Ingénierie systeme

S —— D. Uriot CEA/Irfu Refroidissement E. Giner-Demange

Commande controle A. Gaget
ctivite Dynamique faisceau <:> BRI P. Hamel
transverses seront des taches ou intégrées I Dum : . :

3 équipe management. - DU Systéme Vide D. Chirpaz-Cerba

* Le management devra évidement s’étoffer

Organisation phase ADP
* En phase construction certaines activités

Diagnostics B. Bolzon

Meécanique, 3D
Seraphin Vetter

Taches principales

Tachel: Source + LBE
O. Tuske

Tache2: RFQ
T. Hamelin

Tache3: MEBT

Tache4: X-DTL
G. Ferrand

Tache5: LHE

D. Chirpaz-Cerbat

J. Dumas

Mise en forme
Qualification RFQ

Produire 80 mA proton
Structure temporel

Accélérer a qq MeV LAccélérer a qq 10 MeV Distribution aux cibles
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Linac (WP4)

LEBT
Adaptation
Diagnostic
Pulsation

16/12/2025 — JA-SCIPAC- ICONE

Source ECR
| p*: 75 keV; 80 mA
10% DC

RFQ
/ Mise en paquets
| - 3,6 MeV

X-DTL
DTL ou IH-DTL

MEBT
Adaptation
Diagnostic
Nettoyage

Diagnostic
Conduite
Mise en forme
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Source + LEBT (qqg eV = 75 keV)

Solénoides

Diagnostics

100

(-9

> o

: . 5
&

- w

B

0.04
0,035
0.3
0,025 ¢
0.02 <
0.015
0.01
0.005
0

LEBT-IRIS
PR———

T(m)

y
o 0.05 0.1 015 0.2 ‘

X (m)

0 0.2 0.4 0.6 0.8 1 12 14 16 18 2

Pestion )
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RFQ (75 keV = 3,6 MeV)

, RF £3’6 MeV) N—— ICONE intégration

4700 mm

I

A
A\ 4

wuw oooe€

- - 3
. .
Faisceau ICONE en sortie f 5N = : :
\ 8
Ptk - CATDSMISACH
Ele: 0 [0 m] NGOOD : 244027 / 244027
X(mm) - X'(mrad) Y(mm) - Y(mrad) 2 =
" ; ) - Yie i
20+ l 204 l
101 . 103
o o 1 11414 144 T
10 g A 104 = _— i € = = =
~201 20 S B o & - e R S B S, 5 B X0
42 o 2 a 42 0 T2 s = = = - i
P(deg @352.21 MHz) - W(MeV) Xmm) -Yeom) e e e e N e =
01— —_— ‘x I‘ R
] . | . . m
0.05 PR - . s QPO ] ?
! s L 2] - - F
b 4 - E 2 &) o) 0
0+ 5}
oo -2 ‘
0.051 7
‘ B__ v &
-0.14 . 4

80  -60 -40 -20 0 R R RN
Po=-45.285 deg Wo=3.62174 MeV Xmax =2.799 mm Ymax =3.840 mm
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,6 MeV)

MEBT (3

é IH

Cavit

EM Qpole

Diagnostics

Faisceau

Traceim - CEA/ORF/Irfu/DACH

Hz) - W(MeV)

D(deg @352.21 M

Y(mm) - ¥'(mrad)

-20
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X-DTL (3,6 MeV = 25 MeV) (INFN + Irfu)

DTL ESS : Solution proposée par INFN Proto cavite IHDTL : fabriquée

Qualifiee f0, QO, étanchéité eau et vide
Tests puissance en 2026 a l'lrfu

p ‘ , AN .

Proto Qpole : fab‘riqué,
Tests magetiques en 2026 a SOLEIL

> >,
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HEBT (25 MeV) (LPSC + Irfu)

BPM (* for stripline)

ACCT

Faraday cup 1Hz 100us

L J
I WireScanner
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EM QOpole EM Octupole

TraceVWin - CEA/DRFIfwDACH

HR line

Y (mm)

X (mm)

TraceWin - CEADRF/IFWDACM

If‘

Ausuap apnied pazieusion

fusuap apied pazijeuon

T — T A —
0 2 4 6 8
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Ele #92[9.88911 m] NGOOD : 105727 / 107254

X(mm) - X'{mrad) Y(mm) - ¥'(mrad)

20 . 20 . .

e T 10"

0 - of—== M w
i — 107 ] L

20 /\_p\ -20 107

-100  -50 ] 50 100
@©(deg @352.21 MHz) - W(MeV)

.
0.5 I

Lo . e
£~ . 0’
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02 : o
/,_\ 10

05 [ e 00 e
— 00 500 0 50 100
200 100 0 100 200 Xmax=69.394 mm Ymax=33.652
©0=1.011 deg Wo=25.0817 MeV mm
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Systemes LINAC

High Level Phoebus IHM  Archivage  Phaebus  Phoebus  Phoebus  High Level

Archive Clog Alarm Saveand  Applications
._:IE- Appliance  {logbook)  [Alarmes]  Restore

Mécanique

PV Access (EPICS V7)
10Cs el T Timing systom (WRF)
E._._IPI C. s. . I | WTcA Profiner
Protection
PLCs
= Ethernet
PV Access
Sllgrla\. —— Optical Fiber
L epaler i | — Anatogle
and w—— Profinet
Sansors/ —— Profibus
nsors ?
Devicss. + Alim Staarer x6 7

e Primary Network Secondary network
c - Lifting rings
1=25°C T T =
q) —1  HEX1 |  [ioerseng
« ' BEonl. Beam Operation Made (3OM)
4 PR
; y
4 A wer s
o| | Se— B E s o
| y e+
2] e IR BT : i
w ‘ cooling ‘ HEX 2 N B ! S
— e D) ‘ 4 oo [l o Qoo ] oo e ]
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\ / g 3
2 O e I T — '
\ Je=] ] - .
o ) . T —
— | [ 1 | Sor— o c
b o
= = e = =
T ! s ] v
q) o> e ! ! ! — [T JES— A
AAAAAAAAAAAAAAA e
T —
Beam Mobile base
oo (on)
ro casters/wheels)

Turbomolecular
pump PTM

valve Vs

To primary
valve VP

Venting
valve VEA

Vide
|
!

Pressure
gauges IP/JS

16/12/2025 — JA-SCIPAC- ICONE 21

SpUBWIWOD-|0JU0D

sonsoubelq




Infrastructure (WP5) - Spécifications

Hall HR

Hall HF

Bunker TMR 1
Bunker TMR 2
Maintenance TMR

Tunnel Linac
RF hall

Office area

Technical area
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Planning

S Dhace
PDIOLO O >
2026 2027 2028 2029 2030 2031 E 2032 2035 2036 2037
Phase 1 Construction Instaliation Operation
Instruments Studies Construction Installation [CommOperation
TMR Studies Construction nstallation [CommissiorOperation
Linac Construction Instalfation |Commissionning TOperation
Infrastructure Studies Construction Install| Comrffissionning Operation
Phase 2 tudies Construction Install Comn{Operation
Instruments tudies Construction Install|Comn{Operation
TMR Studies Construction Install|Comn{Operation
Linac tudies Construction Install|Comn{Operation
Infrastructure tudies Construction Install| Commission|Operation
= __m_ __m
,/’/ Cost "~ ,/” Schedule "~ ,/”Performancé\\
‘< _Consolidation_.’ ‘< _Consolidation_.’ *< _Consolidation_.’

~ - ~ - -~ -
N e e — —— N e —— N e ——
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Conclusion

La plupart des composants sont définis.

Le linac est I'élément le plus avancé.

Nous sommes préts a démarrer la construction des composants sur le chemin critique:

- RFQ.

- Infrastructure.

Nous devons encore finir quelques optimisations et ingénieries d’éléments non critiques.

La situation budgétaire n’est pas encore stabilisée.
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