
From SPARC_LAB to EUSPARC 
Massimo Ferrario and the SPARC_LAB team 



WG 0 – Project Management                                                                                     (M. Ferrario)
                        0.1 Executive summary

WG 1 – Electron beam design and optimization

 1.1 Advanced  High Brightness Photo-injector                            (E. Chiadroni)
 1.2 HB Linac options, design and parameters                             (A. Gallo)

                        1.3 – Machine layout

WG 2 – Laser design and optimization
                        2.1 FLAME upgrade                                                                            (M. P. Anania)
                        2.2 Advanced Laser systems                                                            (L. Gizzi)
                    
WG 3 – Plasma Accelerator experiments 

 3.1 PWFA beam line                                                                              (A. Cianchi)
 3.2 LWFA beam line                                                                              (A. R. Rossi)

                        3.3 Positron acceleration

WG 4 – FEL pilot applications
                        4.1 Plasma driven FEL                                                                        (F. Villa)
                        4.2 Advanced FEL schemes                                                               (G. Dattoli)
                        4.3 FEL  user applications                                                                 (M. Benfattoi)

WG 5 – Radiation sources and user beam lines
                        5.1 Advanced dielectric THz source
                        5.2 Compton source                                                                            (C. Vaccarezza) 

5.3 User beam lines
WG 6 – Low Energy Particle Physics 
                        6.1 Advanced positron sources                                                        (A. Variola)
                        6.2 Fundamental physics experiments , Labasatro                       (C. Gatti)
                        6.3 Plasma driven photon collider         
WG 7 – Infrastructure

 7.1 Civil Engineering and conventional plants  (U. Rotundo)
                        7.2 Control system (G. Di Pirro)
                        7.3 Radiation Safety (A. Esposito)

EUSPARC TDR Working Groups



To do list
•  Identificare una strategia adatta per poterci candidare ad 

ospitare EUPRAXIA a LNF (piano A)

•  Avviare un upgrade delle infrastutture esistenti compatibile 
con un funzionamemto anche come user facility (piano B)


•  Qualificarci scientificamente con risultati sperimentali di  rilievo 

(LWFA e PWFA) a SPARC_LAB

•  Esplorare le infrastrutture disponibili o edificabili a LNF

•  Aggiornare rapidamente la proposal da inviare alla Giunta (entro 

Gennaio 2016?)

•  Chiarire l’entita’ del possibile finanziamento INFN e delle necessita’ di 
personale………


•  Produrre un Technical Design Report (entro Dicembre 2016)



Future SPARC_LAB scenarios
Consolidation: on going, ~3 years 
•  FLAME maintenance
•  Injector upgrade (C-band, X-band)
•  THz user beam line upgrade
•  Thomson and Plasma beam lines final commissioning
•  FEL new short period undulator  

Test Facility

Upgrade: proposed, ~5 years
•  Infrastructure extension
•  Linac upgrade <1 GeV (L-S-C-X-band, multi-bunches)
•  FLAME upgrade towards 1 PW
•  Plasma, dielectric and high frequency  acceleration
•  Positron production and acceleration with plasma
•  Advanced FEL schemes (oscillator, optical,QFEL?)
•  THz, Compton and FEL user beam lines 
•  AND RELIABILITY !!!!

User Facility

European Facility, ~10 years, ~200 M€  
•  Plasma based FEL Pilot User Facility
•  Plasma based HEP beam line

European Facility
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Civil Engineering options

Test Facility





FLAME at present 



FLAME Upgrade 



LINAC Upgrade 

SPARC#(10#m)# Linac#(25#m)# Plasma#(5#m)#

Ondulatori#(25#m)# Owca#(20#m)# Uten/#(20#m)#





FLAME Upgrade 



FLAME Upgrade 




