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Overview of Accelerator Activities in

France

B. Launé and A. Daél
CEA/CNRS Péble Accélérateurs
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CNRS/IN2P3

National
Scientific
Research
Center

32 000 persons

14 000 Technical staff

INSU INC

Earth
Sciences and
Astronomy

Informatics
Sciences and their
Interactions

INSMI

Mathematical
Sciences and their
Interactions

advancing the frontiers

INSHS

Humanities
and Social
Sciences

INSB

Biological
sciences
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INEE

Environmental

Sciences

INP
Physics

IN2P3

Nuclear and
Particles
Physics




IN2P3 : Institut de Physique Nucléaire et des Particules

Orsay/Saclay —7 *

Caen
LPC
GANIL
s o
e 2400 persons IPHC | Strasbourg
1500 Technical staff .
Nantes
* 20 laboratories o e ) Anmecy
(]
00
Bordeaux o g _ LSm
CENBG Lyon — ._,?SCO
o R R LPTA = Grenoble
Laboratories involved in o
0o
Accelerators for 250 FTE cPPM
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IN2P3 Platforms for research and applications

ANAFIRE Lyon JANNUS CSNSM Orsay

AIFIRA Bordeaux

EuCARD Annual Meeting May 12th, 2011, Paris



CEA/IRFU
The largest institute of CEA : Research and Technology

CEA

~15 000

Nuclear
Energy

Defense Technology Research

{ Institute of Research into the Fundamental laws of J
Universe

) (

Astrophysics Accelerators,
Space technologies J 1L Supra. Magnets
N\ 4
T Detectors, elgctronlc,
" computing
) (
Particle Physics Systems engineering
= J \_ J
. E Nuclear expertise { IFMIF EVEDA ]
i o J
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IRFU Accelerator Installations@Saclay

N
—Supratech-cryo RF
Ifmif Cryholeb
: power bench
Magnetic Vertical cryostats
: measurements—, ]
Sophi—,

Spiral 2 injector k: 51 [ ~—Chemistry and
A

/" clean room

“—Superconducting magnet test facilities — Characterization facilities
WT7-X facilities Ceatace
Schema Christiana
Vertical cryostat Sejos
Seht Mecti
Thermasiphon

Mecanical tests
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Plateau de Saclay
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3 Accelerators at SOLEIL

A-Sterage-Ring
2,7GeV, 354 m

ll : ﬁ 2 ‘-
LR R |

A Booster synchrotron
100 MeV => 2,75 GeV, 157 m, 3

=
=

BOOSTER
2,75 GeV

g up to 35 Beamlines :
21 on insertions
14 on bending magnets

An e- Linac :

All designed by 100 MeV, 16,5 m, 3 Hz, 8 nC

SOLEIL



Accelerator R&D infrastructure

Magnetic measurement lab equipped with 4 benches and one clean room

Vacuum lab equipped with cleaning facility and NEG coating bench

RF and power supplies labs equipped with test stands

Metrology lab and mechanical workshops



SOLEIL R&D activities

Free electron lasers, seeding
(Collaboration with SPARC (ltaly), with Japan, LUNEXS project..)

Ultra short pulse (fs)
Slicing,..

Compton back scattering compact X-Ray source
(collaboration with LAL)

Development of new RF solid state amplifiers.

Development of new types of undulators

Development of innovative power supplies

Development of innovative kicker system (for Cryring/FAIR) with SIGMAPHI



CEA/CNRS Collaboration on Accelerators

« Establishment of the « Pole accelérateurs » 1n 2005
« Common entity to coordinate actions on accelerators

Expert Comittee : Accelerator Scientific Comittee

Executive Comittee : A. Daél (CEA/IRFU) and B. Laun¢
(CNRS/IN2P3)

Regular meetings, negociation in common for the
Contribution to CERN or to FAIR

EuCARD Annual Meeting May 12th, 2011, Paris 12



Driving Forces

Higher energy
Higher intensity/luminosity

Higher efficiency

Higher reliability
Make accelerator technologies available to
society

EuCARD Annual Meeting May 12th, 2011, Paris
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How

Sustain R&D program
Develop technological platforms
Participate in European R&D programs

Participate to world class accelerator
development (SPIRAL2, ESS, XFEL...)

Develop partnerships with CERN, DESY ...

Propose mnovative accelerators for
applications

EuCARD Annual Meeting May 12th, 2011, Paris



Quest for high gradient

* Superconducting RF Technology
* CLIC/CTEF3 accelerating structures

» Laser/plasma acceleration

EuCARD Annual Meeting May 12th, 2011, Paris



SRF developments

EuCARD WP10

EuCARD Annual Meeting May 12th, 2011, Paris
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Example of technological platform: SUPRATech@Orsay

inmm

|
|
!,
[
L
L
|
L)

EuCARD Annual Meeting May 12th, 2011, Paris

17



French participation to XFEL

 CEA/IRFU : Integration of 83
cryomodules

 CNRS/IN2P3/LAL : delivery of over
600 Couplers

EuCARD Annual Meeting May 12th, 2011, Paris



CEA/IRFU : XFEL Cryomodules

« The 83 cryomodules of the XFEL
LINAC will be integrated at CEA Saclay
in a new dedicated facility

* The CEA contribution covers :

* Assembly in the clean room of 83
cavity strings (each with 8 cavities, 8 RF
couplers , one quadrupole, one BPM and
two vacuum valves)

= Assembly of 83 Cold Masses in their
vacuum vessel

« The series operation will be sub
contracted to an industrial operator




XFEL Module Assembly at Saclay

The 83 (103) XFEL cryomodules of the XFEL 14 (20) GeV Cold
Linac will be assembled at Irfu-Saclay.

Prototyping: roll-in of cavity string in IS04 Area Clean Room

DSM/Irfu/SACM A. DAEL - EuCARD Annual Meeting May 12th, 2011, Paris
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XFEL Module Assembly at Saclay

Transfer of cryomodule in Clean Room roll-out Area

DSM/Irfu/SACM A. DAEL  EuUCARD Annual Meeting May 12th, 2011, Paris 21



XFEL Module Assembly at Saclay

Transfer of cryomodule in RF Coupler assembly area

DSM/Irfu/SACM A. DAEL - EuCARD Annual Meeting May 12th, 2011, Paris



CNRS/IN2P3/LAL : XFEL couplers’ industrialisation

* Delivery of all the power couplers (more than 600) for the
XFEL project in DESY Hamburg.

* The contract has already been attributed to a Thales / RI
consortium

e LAL will host all the conditionning process. The couplers
will be received, prepared, conditionned and then send to
Saclay to be integrated in the CryoModule

EuCARD Annual Meeting May 12th, 2011, Paris 23



The CLIC-CTF3 R&D Program

In collaboration with IRFU, IN2P3/LAL and CERN, the probe beam
linac Califes is in operation since 2009 to test CLIC high gradient

structures. Parameters Specified Tested
Energy 200 MeV 185 MeV
Norm. rms emittance <20 © mm.mrad 8 T mm.mrad
Energy spread <*x2% +05%
Bunch charge 0.6 nC 0.65nC
Number of bunches 1-32-226 from 1 to 300

Diagnostics section Photo-injector

: 1 \ Accelerating Structures 3 GHz (LAL irsay)
o - R . ‘
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First Accelerating Gradient Result at CERN

The first beam test at CERN (end of 2010) have reached an
accelerating gradient of 112 MV/m with a good energy spread
in a reproducible manner.

Ca&5 MTWOG30 %10
QST T T T e e
5 ’\ : '
-10 : .
2 AN K SR R N A B AR A
i = O S O S D SR U P S

174 178 182 186 190 194 195

-10

i -30 =20 -10 1] 10 20 an
Energy spread FAWHM = 095 MeY
174 175 182 186 180 194 195 Energf spread FaiHM =131 MeW
Energy AGS On= 1953 Me¥ Feh! FWHM, = 0.7 mm ¢0.03)
,~Energy AGS Off=172.0 Me¥ & =021 mm [0.04)

CTF3, including Califes, started up again in February 2011.
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New CLIC Accelerating Structures

* IRFU is studying new structures fabricated by Mecachrome (25 nm surface
rugosity).

* The partnership has trained the industrial producer to a new machining
technology.

» The structures will be tested in the coming year at CTF3.

fi, v

Jlgee=—————

e

S

CLIC cell with wake
field damping.
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CLIC : IN2P3/LAPP

Final focus optical elements

stabilization
Tests on a model : vibration i
calculations B

EuCARD Annual Meeting May 12th, 2011, Paris
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[Laser/Plasma Acceleration

Bridgelab Symposium for Laser Acceleration
ROUTE TOWARD REALITY
Saclay, February 14th, 2011

New WP in EuCARD

EuCARD Annual Meeting May 12th, 2011, Paris
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Laser/plasma

* |ILE : Institut de la Lumiére Extréme, 3 instruments
- Laser APOLLON, 10 PW -> construction 2015 @CEA (Orme)
- Laser LUIRE (LOA) 500 TW, 2012
- Laser ELFIE (LULI) OPCPA -> upgrade 100 TW

Appollon laser

Satellites facilities

LASERIX+ x
L LINAC UHI100 UHI100/LASERIX

CILEX: LLR, SOLEIL, LAL, CEA/IRFU, CEA/IRAMIS
EuCARD Annual Meeting May 12th, 2011, Paris
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APOLLON : EQUIPEX « Equipement d’Excellence »

Dedicated area for laser acceleration, funded
through EQUIPEX

 Transport and diagnostics e~ beam line (LLR)
—low E (~200MeV-2GeV): high precision, tunable x
— high E (~2GeV-20GeV): low precision, fixed Qx

» Magnetic wiggler and associated radiation diagnostics (SOLEIL) $
(U18 cryogenic undulator, period 18mm, B=1.55T, L=2m) @9

» Photogun injector + RF LINAC (LAL) C>

(50-200 pC, 100 fs) @0

CNRS, CNRS/IN2P3/LAL-LLR , UParisSud, CEA/lIramis/Irfu, SOLEIL

EuCARD Annual Meeting May 12th, 2011, Paris
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Quest for higher intensities

Sources/front end : next talks (IPHI/SILHI and
LPSC 10n sources developments)

IPHI

SPIRAL?2 : LINAC+ RIB
IFMIF/EVEDA

FAIR

ESS

EuCARD Annual Meeting May 12th, 2011, Paris



IPHI (High Intensity Proton Injector)

RFQ 3 Diagnostics

e

Dump
300 kW

Source SILHI ECR
100 kV platform e

IPHI is a front-end demonstrator for future applications:
» Waste Transmutation (ADS) * Neutrino Factories (NuFact)
« Spallation Neutrons Sources (ESS) « Material Irradation (IFMIF)

EuCARD Annual Meeting May 12th, 2011, Paris 32



GANIL

Aréte
G4

2

G1
WYaMOS

G3
SPEG
G2
D1
HME o2

Cligquez surle nom des salles

D5
D3

LISE

r—=Xr®

Dz

L4
L5

7

SPIRAL

L3 E L2

C3352

L1

C3351 Co1

IRRSUD
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Superconducting LINAC
40 MeV d, 5 mA, 14 MeV/n

| Experimental halls

| SPIRAL2

Heavy lons

-+

lon Sources

D+ / Heavy lons

Production building

Convertisseur C and Ucx
target

| Experiment hall |

Existing

<10 fissions/s

Ganil




SPIRAL?2 : a shared Project

In France

Bordeaux
Caen
Grenoble
Lyon

Orsay

Paris

Strasbourg

SSOl

Bruyeéres le Chatel
Cadarache

Fontenay aux Roses

Saclay (3 départements)

Grand Accélérateur National d’lons Lourds

LI
\ &P AN

Laboratoire commun CEA / DSM - CNRS / IN*P®




SPIRAL?2 : A shared Project

In the world




Phase 1 (LINAC) : construction started

PHASE1

EuCARD Annual Meeting May 12th, 2011, Paris
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SPIRALZ2 LINAC

88 MHz p=0.07 88 MHz p=0.12
§:$ources+LEI§;l' RFQAV%:MEB]%"QWR (12 mod x 1‘%9av) QWR (7 mod x 2 cqv)

pen, P
B
1
1

4 source D*

Line Spiral2

See T. Lamy’s

presentation EUCARD Annual Meeting May 12th, 2011, Paris 3



Injector in CEA Saclay. Blue arrow
symbolises the beam orientation

Spiral2 D+ injector at Saclay

Plasma electrode Accelerating column 2

3 steps ridge

200mm

o]

Permanent
Magnetic rings

rdiR

Permanent magnet source

6000

5000

4000

3000

2000 +

Beam Dump CF 12 (uA)

6000 : . .
RO
5000 @"""" Ll

__ 4000

(HA

3000

2000

I CF12

1000

. 5000
< 4000
< 3000
= 2000
G 1000
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Plotin - CEADSMIr/SACM

Ele: 0[0m] NGOOD : 100000 / 100000

X(mm) - X'(mrad) ) Y(mm) - Y'(mrad)
_—u,s 50 jD,B
Y Y
e g !
-04 04
L2 507 02
T -0 T -0
-40 -20 0 20 40 -40 20 0 20 40
Xmax =28.587 mm X'max =62.417 Ymax =34.381 mm Y'max =17.473
mrad

mrad

Horizontal and vertical measurements with
the IPHC Strasbourg emittance
measurement unit with a 5mA CW D+ at
40keV . Emit = 0.17 mm.mrad

[—+— Beam Dump CF 12|

1000

H3 DC!

}

0 -

T T T T T T T 1
100 200 300 400 500 600 700 800 900
Hall Probe (mT)

Mass spectrum after the first dipole D11.
Some Proton particles are also detected.
D+ proportion is are around 80%.
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SPIRAL2 Cavities/Cryomodules

1,0E+10
+ AZl
‘.o.-A beoe ole ~ AS3
oo»olo. " e M0 A‘.o‘ “p . ® proto A
1,06+09 . n s,
b3 LI - T v .,
» *4 L
K gl T een CEA/IRFU/SACM
Qo . [ . ol 4
m
L] = L |
1,0E+08
-
1,06407
0 2 10 12
Eacc [I%IV/m]

QWR, B;, beta 0.12 H.Pm
Vertical test results - T=4.2K rsay

A MBO1 Gilia (baking)

® MBO2 Erentrude (baking) ‘
W MBO3 Verena (baking)

+ MBO4 Colette (baking)

A MBOS Sylvana (baking) 0

MBO6 Richardine (baking)

W MBO7 Pezenne (baking)

~]

+ MBO8 Ursula (baking)
A MB09 Thelma (baking)
@ MB10 Praxede (baking)
1 MB11 Daniela (baking)
4 MB12 Ghile (baking)
A MB13 Sybille (baking)

B CNRS/IN2P3/IPNO

+ MB16 Bedachonne (baking)

6.5 MV/m

Eacc (MV/m)
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Phase 2 : RIB production

EuCARD Annual Meeting May 12th, 2011, Paris
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Production building

Storage /
maintenance

Production




Production building : production module

ECS

Extraction

I,
N
0

Modules

Pumping




Production building : technological developments

s J ey

o | el

2y (S

_ =T 1= P

[
il Z
| s
— L

Converter — bearings

Legnaro

Delay window

Echantillon de collier sous test

Groupes Turbo

Legnaro

Coupling between modules
IPHC Strasbourg

noaies




AT TOV@MIPN Orsay TNA Facility

Linac 50 MeV

Kicker
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IFMIF/EVEDA

IRFU is in charge of the construction of :

a) overall accelerator coordination, including beam dynamics

b) the ion injector (125 mA D+)
d) the superconducting linac module,

c) the high power RF tests
e) the linac control-command

RF Power

System
12 Required, IMW CW, 175 MHz

IFMIF Accelerator

High Energy Beam Transport (HEBT)
Large Bore Quad & Dipoles, 55 m long

i SC DTL (HWR coaxial type structure)

CW 175 MHz, 4 cryomodules, 21 solenoids, 42
resonators

Radio Frequency Quadrupole (RFQ)
CW 175 MHz, 12.5 m long, water cooled, 5 MeV

Injector
W ECR, Source, 140 mA D", 95 keV, Magnetic LEBT to RFQ

EuCARD Annual Meeting May 12th, 2011, Paris
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IFMIF EVEDA : 125mA Deuterons 9 MeV

EuCARD Annual Meeting May 12th, 2011, Paris
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@ International Fusion Energy Research Centre

&

Administration & Computer Simulation &
aaw Research Building Remote Experimentation Building |

DEMO R&D Building

IFMIF/EVEDA
Accelerator Buildi

I buildings completed in March

|

4 ng ; | ; ,_-.‘ .\
: A -
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IFMIF-EVEDA Project : a beam of 1 MW

r (mm)

Beam Dynamics: start-to-end Cryomodule
simulations with space charge

180 =T T T T T L T L LT

TTTTTTT TT{TTTTTT T[T

B ) Bea;l Der:sity ;

First cavity
prototype

under RF
measurments

D+ injector
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ESS : European Spallation Source

P2B projects

Design Updates v !, Construction projects

| 2011 2012 | 2013 | 2014 2015 2016 2017 2018 2019
International First
convention signed neutrons
TDRs with cost and
Schedule Cryomodule production
| starts First protons
W
' L eer | [ rea L[ meBT DTL A— ' : Low B L[ hHighp L uUpgradeand |
|‘ SSaaEe »-L 1.6m | am 2,5m ﬁ 19m + 52m ‘ 575m | | 215m | | HEBT100m J-Targm
75keV SOMeV 200MeV 500MeV 2500MeV
325m = 100m
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ESS : France Involvement

Dec 13th, 2010 : France/Sweden Agreement for the Accelerator Design
Update and prototyping phases 2011-16 :

— CEA and CNRS lead WPs dedicated to the linac SC sections,
— Realization of :

« 352 MHz test facility (CEA)

» 2 Spoke cavities (CNRS)

1 spoke cryomodule and its power coupler (CNRS)

« 8 elliptical cavities with their 8 power couplers (CEA)

* Beam test with IPHI (CEA)
— Several TDR contributions :

 CEA: RFQ, SC quadrupoles, high beta elliptical cavity, power
coupler

« CNRS: Spoke cavity, its cryomodule and power coupler

EuCARD Annual Meeting May 12th, 2011, Paris 51



FAIR

-

Plasma Physics

Atormic Physics

SIS0 00

@ existing facility
@ rew facility

D expariments

EuCARD Annual Meeting May 12th, 2011, Paris
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FAIR Proton Linac

Source LEBT RFQ CH-DTL /

« = [l

95 keV 3 MeV

o
L

.6 Q. 08

Homogeneity of BZ w.r.. value -1.31580441 at (1.0,00)
-1.0E-03 0.0 1.0E-03,

09" 10 11

| IPHI: Source & LEBT

2-Solenoid LEBT Source on HV Platform
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FAIR SFRS Dipole

Parameters

Design superferric H-type, straight
Max. dipole field: 1.6 T

Min. dipole field: 0.15 T

Bending angle: 15°

Pole face angles (entrance / exit): 0°
Curvature radius, R =8.125 m
Effective path length, L. =2.126 m
Useable horizontal aperture: £190 mm
Sagitta: 70 mm

Total horizontal good field area: £225 mm
Useable vertical gap: £70 mm

Vertical pole gap height: =85 mm

EuCARD Annual Meeting May 12th, 2011, Paris
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R3B-GLAD : Large Acceptance Dipole pour GSI Darmstadt

Protons Large acceptance measurement

Exotic Large acceptance -
g P - f__j Heavy fragments

Beam -
..:-::'Lff:—-'l'___r ==
. i I., - JI Neutrons |
1GeV/A Target 1. "I
Meutrons N ;
High resolution measurement y /)?

o e

Cold mass R3B-GLAD placée

inside the W7X for cold tests I B'dl. - .4.31‘!!
:,I'.I. ~;
B
I < 2m 7‘"
Target ' '

Cable : Rutherford Cu—NbT1i, 17 km, 5.2 tons

Cold mass : Al 5083, 22 tons
Thermosiphon : Lig-Helium 4.6 K
Magnet : 50t

Active shielding : Target area <20 mT

EuCARD Annual Meeting May 12th, 2011, Paris

55



R3B-GLAD Spectrometer

EuCARD Annual Meeting May 12th, 2011, Paris
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Extra France Contribution to CERN

Agreement for LHC construction CERN/CEA/CNRS 1996-
2005, CEA/DAPNIA and CNRS/IN2P3/IPNO:
* Quadrupole

« Short Straight Section
 Thermometer Calibration

New agreement 2008-2012

« LINAC4

« SPL 11.2 M€ 471 person.month
« Superconducting magnets IRFU + LAL, IPNO,LAPP, LPSC
« CLIC

« PS2 Studies, PS windings, LHC vacuum vessel, connection
cryostat

EuCARD Annual Meeting May 12th, 2011, Paris
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CERN Roadmap

Present

N ) A gl g B | (operational) =~ -
1 1 7.]'_ ! .

Proton flux / Beam power
50 MeV Linac2 :
____________ A —
------------------------------- AN/ NN LN o I = I
Y 1 e _XgorF ) Ao = TR ¢~ ISOLDE
_14GevV ESB LP-SPL e N} S ) N P e 7 (operatlonal)
':.:' "" < _'_7_7_.--"' - Ty . — i “' _ \_.7‘\

Y S !
26 GeV. J_Pﬂ PS2

30GeV Ll =8 e u (18 et
450 GeV SPS %_‘\\' (former plans)

""""""""" DL \___._\,‘

e P - vz

(in construction) “ Linac &

LHC/
7 TeV sLHC

LP-SPL: Low Power-Superconducting Proton Linac (4 GeV)

PS2: High Energy PS (~ 5 to 50 GeV — 0.3 Hz)

sLHC:  “Super-luminosity” LHC (up to 103> cm2s1)

HP-SPL: High Power-Superconducting Proton Linac (5 GeV, 5 MW) for
neutrino factories
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Examples of R&D

« PHIL LAL platform
* Thin layers technology

EuCARD Annual Meeting May 12th, 2011, Paris



PHIL @ LAL

Test bench for high brillance Photo Guns
Experiments at low energy

Test for other installation (ThomX...)
Student and personnel training

uv LAFEH
&
Electypo-Opfical

Diagnbsti

] LASER FOCUSSING resk N .
| PLASNMA Tanaaon) || esenaner || o
. ! ACCELERATOR :
Beam mn 2010, | (capillary or |gas jet
i

Beam characterisation underway

ELECTRON BEAM
TRANSPORT & FOCUSING

Now different upgradings are ongoing to

increase the reliability of the machine.

HP LASER

ELE
. SPE
14, 50fs TG, e iehopher 1 0 cor
COMPRESSOR |
Laser beam from TOPS
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Thin layers

Nanometric layers 1/S/l/ on Nb : field screening with high H., nanometric layers
Structure proposed by A. Gurevich in 2006 to overcome bulk Nb monopoly in SRF applications

Nb surface screening => normal state transition delayed => higher accelerating gradient.
Layers with higher Tc=> higher Q,

Magnetic field B (mT)

MNb -5-1-5- 4 H Er1a 80 160
. +
applied
Sj 1E+11
&
H >
Outside Nb _ 2
wall Cavity's = 1E+10
o internal T
surface C
- 1E+09
0 20 40 60
_ Nd Accelerating Field E. (MV/m)
H Nb — H ap €
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Thin layers

Screening effect experimentally demonstrated
for the 1rst time on a model sample
= 890K <Tp® < 16K : behavior ~ NbN alone
#  Tp°® <8.90K, i.e. when Nb substrate is SC,
=> BC1SL >> Bc1Nb

AD »

-
GVQS)

B (mT)

10 15 20

Caraterisation platform
Ex @IPNO

Bulk niobium cavity

Epoxy rod rounded by ‘i
bronze/Beryllium spring

Encapsulated carbon E
thermometers o /

Back side of the sample

62
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Applications

ThomX

SOFI

ADS

NMR : ISEULT

High fields : CNRS/LNCMI
Fusion : JT60, ITER

EuCARD Annual Meeting May 12th, 2011, Paris
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ThomX ThomX : compact X-Ray Source for imaging

| Canon RF a r | LINAC 3 GHz - 50 / 70 MeV ' l l ‘%
g /

~50 MeV electrons
injection every 20 ms...

X-ray Photon

\XE,UAW
OF — T Y Y
Electron Bunch \Lase‘r Pulse

30

Cavité et laser

Zone d interaction
Compton

Vertical Height (mm)

L
0
Distance Along Trajeclory {mm)

e AT .

| 7 -20
10:2001

862141

X rays ~45keV

Anneau de stockage

A
<«

A

10m
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ThomX

 Many applications : museum, medicine...
 |ndustrialisation
 R&D machine : laser and accelerator technology

EuCARD Annual Meeting May 12th, 2011, Paris
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ThomX : A very compact machine which can be installed in a
hospital or museum

- Collaboration between UPSud, LAL IN2P3, Soleil, Celia,
Thalés, Inst.Neel, ESRF, CNRS C2rmf, Inserm Grenoble

- CDR published, TDR Phase, has been financed via
EQUIPEX, project team being gathered
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SOPHI : High intensity positron source

Démonstrator based on a electron accelerator
Application IRFU :
* Anti hydrogene production

=8

POSITRAP
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Buncher Aarhus
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Accelerator Driven Systems
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MYRRHA@Mol SCKeCEN

‘ REACTOR BUILDING
INJECTOR BUILDING ..z:ﬂ.escrr.fir.....‘”“”""' . ' T Cv— —

SUPERCONDUCTING LINAC TUNNEL

Less than 10 beam trips > 3 s durlng 6Q$nth shift :
main accelerator challenge

Constraints on the accel 1gn
Overdesign, redund ault tolerant design...

‘;h M
TR

Cavities #n-2, #n-1, #n+1, #n+2 are retuned to recover the nominal beam energy & phase at point M
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GUINEVERE

D" accelerator
GENEPI-3C

LPSC, IPNO, IPHC, LPCC

collaboration

Mol SCK-CEN
VENUS-F reactor

U enriched at 30%

+ solid lead
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GUINEVERE

Accelerated commissionned
Critical core loaded
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ISEULT (Whole body MRI magnet at 11.75 T)

Salle machine )
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Salle Cryo

iligne cryo
Satellite 4;|2K/'1,8K

B=11.75T
Stored Energy :338 MJ
170 double pancakes
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Construction of the SC outsert of 8.5 T for the
CNRS/LNCMI

* A new concept of conductor is
developed .

* The Rutherford cable 1s inserted in
a channel

* The channel 1s a hollow OFHC
copper allowing the cooling by super
fluid helium.

* The winding pack 1s vacuum
impregnated
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JTE60SA Test facility
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Conclusions

e Clear Roadmap

* Major challenges ahead : XFEL, SPIRAL?2,
IPHI, IFMIF, ESS ...

* European programs are a vital part
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