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FLAME&–&Self&Injec0on&experiments&

Parametric&study&of&the&laser&and&plasma&performances.&
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So( for( example(by( scanning(
the(plasma(density,(electron(
energy( has( been( varied(
from( 50( MeV,( to( 175( MeV(
and(up(to(300(MeV.(
(
Also( by( tuning( plasma(
density,( energy( spread( has(
been(reduced(from(100%(to(
20%.(



•  Plasma&Diagnos0cs&

MachZender(interferometer(to(measure(the(

plasma(density.(

Using(this(diagnosIc(we(have(shot(to(shot(

measurement(of(the(density(and(the(total(

acceleraIng(length.(

Density(has(been(varied((with(gas(pressure)(from(≈5*1018(to(≈2*1019,(and(

electron(energy(has(varied(consequently((has(shown(before).(
(



PWFA – Particle Wake Field Accelerator
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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



 
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 , LabAstro                       (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




EUSPARC Civil Engineering  
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Stefano Romeo 
(stefano.romeo@lnf.infn.it) 

 
on behalf of SPARC_LAB 

collaboration 



The&driver&
generates&a&
linear&field(

The&injec0on&is&
performed&on&the&
crest&of&linear&field(The&focusing&is&

guaranteed&by&a&
beam&loading&effect(

The&field&
generated&by&
the&witness&
is&non&linear(

The&witness&can&be&
injected&in&the&zone&of&
maximum&field(

Minimum&energy&
spread&
Maximum&gradient(

Increased&witness&
stability(

Simple&
matching(



! Plasma(density( ​"↓0 =2∙​10↑16 (
! Driver:&

"  Energy(&=500(

"  Charge('=200()(

"  Length( ​*↓+ = ​1/​-↓(  


" /=0.5


"  EmiVance( ​0↓" =10)11)1234(

! Witness:&
"  Energy(&=500(

"  Charge('=15()(

"  Length(​*↓+ =3516

(

"  Spot(size( ​*↓2 =√4&​1/&  √⁠​2​0↓" /​
-↓(   


"  EmiVance(​0↓" =0.3)11)1234(

"  InjecIon(distance(Δ+=0.42,)0.45​9↓( (



! EffecIve(acceleraIng(gradient(
>1.4GV/m(



! Almost(perfectly(matched(



Preliminary&parameter&list&discussed&
&

&
#  1&GeV,&0.1&%,&0.5&um,&1kA&

#  2.8&cm&,&k=2&,&rho&10^W3&=>&10&nm&in&20&m&und&

#  Coopera0on&length&~&2&um&

#  Dedicated&mee0ng&at&LNF&on&&OCTOBER&3rd&
about&parameter&and&possible&test&experiments&
(DESY,&INFN&et&al.)&&

&
&



FEL&resonant&wavelength&
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Satura0on&length&
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IN DETAIL: 

With a 2.3 eV laser beam and: 

•  75-740 MeV Linac    2-19.5 MeV . beam: 

GDR (Giant Dipole Resonance) 

•  1.1 GeV Linac                         45 MeV   . beam: 

2nd harm. GDR effects (never observed up to now) 

•  1.35 GeV Linac    60 MeV     . beam: 
Polarized Positron Source 

by ICS polarized photons  (P. Musumeci& L. Serafini provate comm., Omori NIM A 
500,232, 2003) 

 



1 GEV e- BEAM FOR EUSPARC 
 (6 more C-band sections) 







EUSPARC CDR timetable and milestones

•  CDR expected delivery: end of March 2017

•  Regular monthly meeting with the WPs coordinators
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