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Mission of SPARC_LAB is primarily to integrate and 
harmonize all the existing activities at the test-facility, 
coordinate commissioning, operation and upgrade of the 
experiments, stimulate research and development and 
submissions of proposals for experiments to be performed at 
the SPARC_LAB test-facility.

SPARC_LAB Mission 
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SPARC_LAB Activities 
•  High gradient acceleration  (COMB, PLASMONX, SITE) 

•  FEL physics and applications (SPARC, SASE, SEEDING, HHG, COMB)

•  Advanced radiation sources and applications (PLASMONX, BEATS2,  

TERASPARC, γ-RESIST, ELI_NP)

•  Advanced beam physics and accelerator technology (SPARC, COMB, 

ELI_NP)

•  Fundamental physics (γ-RESIST)

•  Positron source (POSSO)

•  Laser/Plasma physics (γ-RESIST, PLASMONX)

•  Promote Spin-off of previous activities (SPARC, ELI_NP)

•  Laser/Plasma based ion sources (LILIA)
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•  June 2011. All FLAME amplifiers working.  Phase measurements at full energy: 
problems detected with Ti:Sa cristal cooling. 	


•  Settembre 2011. Radioprotection final permission close to be cleared: full 
authorization for full energy operation of FLAME and Target Area by end of 
November	


•  Ottobre 2011. Acquisition procedure for Adaptive Optics	


•  November 2011. Implementation of new Ti:Sa cristal cooling set-up	


•  December 2011. Test at full power (200-250 TW) 	


•  January 2012. Self-Injection Acceleration at full power 	


•  March 2012. Installation of Adaptive Optics, to reach 1021 W/cm2 	


FLAME Status 



Self Injection: 
spectrum of the accelerated electrons







LILIA Status 
Laser Induced Light Ions Acceleration 





•  LILIA is finalized to study, design and verify a scheme which 
foreseen the production, the characterization and the transport of a 
proton beam toward a stage of post acceleration (high frequency 
compact linacs). 	


•  we expect a proton beam with energy in the range 5-30 MeV and total 
intensities up to 1010-1012 protons/shot. 	


•  Although these values are modest compared to the present state of art, 
we aim at playing a role as a test facility focused on emission process 
control and repeatability, and post acceleration tests	


•  In such a frame we would like to deeply investigate the experimental 
scale rules within the possibilities offered by the FLAME facility. 
Moreover, this will provide the opportunity to get experience in the 
development of diagnostic techniques and in target optimization.	




THOMSON Status 



Interaction region (20-550 keV)  

Ntot=1.7 109	

Δω/ω rms=5.2 %	

div rms= 5.3 mrad	




EXIN Status 
(External Injection) 
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•  Weak blowout regime with resonant amplification of plasma wave by a 
train of high Brightness electron bunches produced by Laser Comb 
technique ==> 5 GV/m with a train of 3 bunches, 100 pC/bunch, 50 µm long, 
20 µm spot size, in a plasma of density 1022 e-/m3 at λp=300 µm ? 

•  Ramped bunch train configuration to enhance tranformer ratio? 

•  High quality bunch preservation during acceleration and transport? 

•  Strong blowout regime with pC/fs bunches ==> TV/m regime ? 

Resonant plasma Oscillations by Multiple electron Bunches 
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•  Harmonic generation in superradiance regime
•  Superradiant cascade
•  Harmonic cascade
•  Chirped beam with tapered undulator  and FROG 

measurements 
•  COMB beam two pulse generation



Andrea Mostacci  
(Sapienza University, INFN-LNF) 

Advanced Beam Manipulation  
Techniques at SPARC 



 

•   Injector optimization (January)

•   FEL experiments  (February)

•  End of THOMSON beam line installation (March)

•  COMB for THz and FEL experiments (March)

•  Commissioning of THOMSON beams (April)

•  THz pump-probe experiment  (May)

•  THOMSON electron-photon collisions (from June)

2012 schedule 



1 S-band 
to be

 removed

2 x 1.4 m 
C-band 

to be
 installed

Expected energy upgrade up to 240 MeV
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Advanced Beam Manipulation  
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SPARC ENERGY UPGRADE 

D.	  Alesini	  et	  al.	  SPARC-‐RF-‐11/002	  (2011)	  









Task 1. ANAC Coordination and Communication.
Coordination and scheduling of the WP tasks 
Monitoring the work, informing the project management and 
participants within the JRA
WP budget follow-up

Task 2. Achievement of high brightness electron beam 
with laser plasma accelerators
Feasibility study of external injection done at INFN and HZDR
Optical injection done at LOA and LLC
Two stage laser plasma accelerator done at STRATH 

JRA-ANAC2 Assessment of Novel Accelerator 
Concepts 



EuroNNAc 



A FEL driven by Plasma Accelerator at LNF? 



SPARC_LAB Extensions? 





A facility based on the unique combination of high brightness electron beams 
with high intensity ultra-short laser pulses will be soon available for the 
entire accelerator community, such to allow the investigation of all the 
different configurations of plasma accelerator and the development of a wide 
spectrum inter-disciplinary leading-edge research activity 

SPARC_LAB Wishes 








