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SPARC_LAB related INFN units 



FLAME Laser 



FLAME Target Area 



Self Injection: 
spectrum of the accelerated electrons



LILIA  
Laser Induced Light Ions Acceleration 

Courtesy C. De Martinis



SPARC bunker 







S-band 
Gun

Velocity 
Bunching

Long 
Solenoids

Diagnostic 
and 

Matching

Seeding

THz 
Source

150 MeV 
S-band 
linac

12 
m

Undulators

λu = 2.8 cm

Kmax = 2.2

λr = 500 nm

15 
m

 

11h 10h 9h   8h      7h          6h               5h                         4h                                         3h              2h          1h  

Courtesy L. Giannessi, P. Dattoli

Courtesy S. Lupi, E. Chiadroni



New installations 

Thomson	  source	   Plasma	  accelera/on	  



Camera di scattering 

fascio X 

Fascio e- 
deflesso 

(hν)X=4 (hν)laser	  (	  T/	  0.511)2   

fascio laser 

(hν)laser = 1.2 eV 
T =  30.28 MeV  
(hν)X =  20 keV mammografia 
 

Impulso laser:  6 ps, 5 J 
pacchetto e- :   1 nC , l: 2 mm (rms) 
Impulso X:       10 ps, 109 fotoni per interazione 
α emissione:    12 mrad 

M.	  Gmbaccini	  -‐	  Frasca;	  15/03/2011	  

Thomson Interaction region (20-550 keV)  



EXIN (EXternal INjection) 
 

Courtesy L. Serafini



Courtesy B. Cros



•  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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Laser COMB technique



Interferogram

MeasuredExpected

Spectrum

THz source

Courtesy E. Chiadroni
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Courtesy L. Giannessi, V. Petrillo

Double FEL pulse



A FEL driven by Plasma Accelerator at LNF? 



SPARC_LAB User Facility? 



SPARC_LAB User Facility? 
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Expected energy upgrade up to 240 MeV

çNew short period undulator (ENEA – Kyma)



Courtesy R. Boni, M. Bellaveglia, A. Gallo



ELI_NP Layout



SPARC_LAB contribution to: 



Undulators	  

Gun
+VB	   600	  MeV	  C-‐Band	  

Magn	  Comp	  

SPARB_LAB	   Undulators	  



€ 

Bn =
2I
εn
2Bn	


€ 

λr
MIN ∝σδ

1+ K2 2( )
γBnK

2γ Bn K2	


€ 

Lg ∝
γ 3 2

K Bnn 1+ K2 2( )Bn	


energy 
spread

undulator 
parameter 

minimum radiation 
wavelength

gain 
length 

SASE FEL scaling laws 
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Preliminary	  GENESIS	  simula;ons 



CONCLUSIONS


SPARC_LAB is 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 scientific 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 with advanced 
radiation sources


