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MECHANICAL ENGINEERING DESIGN OF SYNCHROTRON

RADIATION EQUIPMENT AND INSTRUMENTATION BARC ELONA
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SULEIL uf \“wmidms = erc LUNEXS



LUNEXS PROJECT
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LUNEX5: free electron Laser Using a New accelerator
for the Exploitation of X-ray radiation of 5" generation
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LUNEXS PROJECT
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COXINEL PROJECT

COXINEL: COherent Xray source INferred from
Electrons accelerated by Laser



Laser Plasma Acceleration

Laser Plasma Accelerators

@ Electron energies ¢, ~ 0.1 — 1 GeV
@ Acceleration length 1-10 cm
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Laser Plasma Acceleration

SOLEIL superconducting cavity:

e Length:~4x15m
e Diameter: ~¥0.8 m

e Gradient: 2 MV/m
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Laser Plasma Acceleration

SOLEIL superconducting cavity:

e Length:~4x15m
e Diameter: ~¥0.8 m

e Gradient: 2 MV/m

1

cavités plasma

mm————————————— N1 5,

SYNCHROTRON f




COXINEL Layout
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* Electrons accelerated up to 200 MeV
* Funding Scheme : ERC advanced grant

Courtesy of: M-E. COUPRIE S svr!c'mgrlaoli -A % r LUNEX:‘.—#



Experiment Hall
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Experiment Hall
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COXINEL Layout
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COXINEL Layout
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LWFA Vacuum Chamber

I LA

SYNCHROTRON

erc LUNEXS

-------



LWFA Vacuum Chamber
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Tuytyuty yuy Magnetic Chicane

Parameter Unit Value
Gap mm 25
Yoke length mm 200
Magnetic field @ 150 A T 0.55
Technology Water cooled
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Magnetic Chicane

* Face to face chicane configuration
e Dipole 2 & 3 off-axis of 16mm
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Magnetic Chicane

* Face to face chicane configuration
e Dipole 2 & 3 off-axis of 16mm
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Magnetic Chicane
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Chicane Vacuum Chamber
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Steerers
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Quadrupoles

Parameter Unit Value
Bore diameter mm 24
Yoke length mm 200
Maximum gradient T/m 20
Technology Water cooled
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Quadrupoles’ Girder
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Quadrupoles’ Girder

Tridimensional
control of
girders
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On site installation
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On site installation
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U20 In-Vacuum Undulator

Parameter Unit Value

Magnetic period mm 20
Magnetic length mm 1950
Minimum gap mm 5.5
Peak field T 1.5
Magnet technology - Nd,Fe 4B
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U20 In-Vacuum Undulator

Special tooling with retractable wheels

SOLEIL

SYNCHROTRON

Parameter
Magnetic period
Magnetic length
Minimum gap
Peak field

Magnet technology

Value
20
1950
5.5
1.5
Nd,Fe 4B




On site installation
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On site installation

=

erc L UNEX

0 loa "
P

7

SYNCHROTRON

LY P

esssssseeeeeeeess S OLEIL

A\



On site installation
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On site installation
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On site installation
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On site installation







Vacuum system
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Vacuum system

1 x 20 m3/h primary pump (EDWARDS)
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Vacuum system

1 x 20 m3/h primary pump (EDWARDS)
4 x 80 I/s Turbo pump (PFEIFFER)
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Vacuum system

1 x 20 m3/h primary pump (EDWARDS)
4 x 80 I/s Turbo pump (PFEIFFER)
2 x 300 I/s Turbo pump (PFEIFFER)
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Vacuum system

1 x 20 m3/h primary pump (EDWARDS)
4 x 80 I/s Turbo pump (PFEIFFER)
2 x 300 I/s Turbo pump (PFEIFFER)
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On site installation
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Future developments

Parameter Value
Magnetic period mm 15
Magnetic length mm 3000
Minimum gap (COXINEL) mm 3
Magnet technology - Pr,Fe 4B
Peak field @ 239K T 1.53
Peak field @ 80 K T 1.67

See poster TUPE40 by M. TILMONT
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Thanks for your attention

M. E. Couprie, C. Benabderrahmane, P. Berteaud, C. Bourassin-Bouchet, F. Bouvet, F. Briquez, L.
Cassinari, L. Chapuis, J. Daillant, J. Da Silva, M. Diop, J. P. Duval, M. El Ajjouri, T. El Ajjourt, C.
Herbeaux, N. Hubert, M. Khojovan, M. Labat, P. Lebasque, N. Leclercq, A. Lestrade, A. Loulergue,
P. Marchand, O. Marcoullé, J. L. Marlats, F. Marteau, C. Miron, P. Morin, A. Nadji, R. Nagaoka, F.
Polack, F. Ribeiro, J. P. Ricaud, G. Sharma, P. Rommeluere, P. Roy, K. Tavakoli, M. Tilmont, M.
Valléau, J. Vétéran, W. Yang, D. Zerbib, Synchrotron SOLEIL, France;
S. Bielawski, C. Evam, C. Szwaj, PALAM/ CERLA, Lille, France;
E. Roussel, FERMI@ELETTRA, Sincrotrone Trieste, Basovizza, Italy:
G. Lambert, V. Malka, A. Rousse, C. Thaury, Lab. d’Optique Appliquée, Palaiseau, France
G. Devanz, C. Madec, A. Mosnier, CEA/DSM/IRFU/SACM, Saclay, France:
D. Garzella, B. Carré, CEA/DSM/IRAMIS/ LIDyL, Saclay, France:
N. Delerue, Laboratoire de I’ Accélérateur Lineaire, Orsay, France
X. Davome, CEA/DAM/DIF, Bruyere-Le-Chatel, France :
A. Dubois, J. Lining, LCPMR, Paris-VI, France.
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