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Self Injection:
spectrum of the accelerated electrons

Recent spectra acquired at 1 J laser energy on gas-jet target and 35 fs:
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Energy of LPA electrons entering the multi 100 MeV range

T Levato et al., EPS Conference in Plasma Physics, 2011 ‘ ‘ F J



LILIA
Laser Induced Light lons Acceleration

thin foil target

Courtesy C. De Martinis



SPARC bunker
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Laser Bas mitters
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Peak Power (W)
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New installations

Plasma acceleration




Thomson Interaction region (20-550 keV)

fascio laser Camera di scattering

fascio X

Fascio e

defl
(hv)=4 (hV),,ee, ( T/ 0.511)2 eflesso

Impulso laser: 6 ps, 5 J
pacchettoe : 1nC,I: 2 mm (rms)

Impulso X: 10 ps, 109 fotoni per interazione

o emissione: 12 mrad
M. Gmbaccini - Frascati 15/03/2011

(MV)jaeer = 1.2 €V
T= 30.28 MeV

(hv), = 20 keV mammografia



EXIN (EXternal INjection)
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Hollow Dielectric Waveguide Capillaries
With LPGP Orsay, Brigitte Cros et al.

8 cm

Recent achievements

® Optimisation of laser guiding using capillary tubes (10cm):
& vacuum or under-dense plasmas
# Relevant for moderate intensities in laser wakefield schemes
# Active control of laser properties to improve coupling

EE | O

% Measurement of a plasma wave in the wake of an intense
laser beam guided in a capillary tube over 8 cm, using optical
diagnostics. Measured field up to 7GV/m over 8 cm.

Courtesy B. Cros



Resonant plasma Oscillations by Multiple electron Bunches

Focusing (E))

Defocusing  » . elerating Decelerating (E.)

B
electron

 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 um long,
20 um spot size, in a plasma of density 10%* e/m?at A,=300 um ?

« 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 ?
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SPARC_LAB User Facility?
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Solid State
300 W pre-amplifier,
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ELI NP Layout Low energy bearr
y y(‘*' E MeV

:

N‘“‘l‘l ‘

High energy beam
E~720MeV

Table 13: expected source performances based on preliminary evaluations

y (MeV) Nysec wy(um) ot (%) oe (keV) f (frexnge) Ny/sec.eV
11.1 21107 15 025 277 100x100 7.610*
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Preliminary GENESIS simulations

Energy GeV 7
Energy spread slice(%) 10.003
Vertical emittance |mm mrad| 0.5
Horizontal emittance|mm mrad| 0.5
Peak Current kA 3
SPARClike | LCLSlike |Short period
M(A) | 234 3.92 1.12
L.(m) 90 70 90
Es(pJ)| 40 10 20
bw(%) | 0.05 0.05 0.025
Lg(m) ~ 4.8 ~ 3 ~ 5
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CONCLUSIONS

SPARC_LAB
brightness electron b
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