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. Injection in a shock front
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Injection in a shock front : principle

Plasma cavity before Plasma cavity after
the shock front the shock front
Laser Laser
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Experimental Set-up and Results
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Experimental Results on Tunability
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Injection in a shock front with ionisation assistance

Principle of ionization injection
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Properties
- Possibly high charge (>100 pC)
- Low transverse emittance
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Experimental Results : Pure helium vs gas mixture (1% Ny) ¢
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Experimental Results : Stability Improvements

50 consecutive, dispersion-corrected spectrum
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Outline

l. Electron beam rephasing
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Electron Rephasing
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Electron Rephasing
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Electron Rephasing
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Experimental set-up ue

®=1.5 mm He gas jet

shock front
magnet Lanex screen

electrons camera

1.2 J-30 fs Laser pulse
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Density profil measurements

Phase maps
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Rephasing AND Energy Boost: exp./PIC CalderCirc Sim.
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Rephasing AND Energy Boost
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Outline

lll. Laser plasma lens
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Principle of Laser Plasma Lens

Estimate of final divergence
from emittance conservation

EN =~ YOxO¢
EN ~ ’Y(O'OiniLd)O'Gmin
Ofmin ~ GN/(’YUOiniLd)
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R. Lehe et al., Phys. Rev. ST Accel. Beams 17, 121301 (2014)
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Experimental setup

Acceleration stage

Laser beam
0.9 J,28 fs, 12 microns FWHM Laser pulse
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Demonstration of beam focusing
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Focusing stage parameters : Divergence after the lens (FWHM)
La = 1.8 mm op = 1.6 0.2 mrad
— |18 -3 . .
n2 = 3.9x 10 cm Divergence reduction ~ 2.6 £ 0.7

C.Thaury et al., Nature Comm. 6, 6860 (2015)
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Influence of the lens density
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Influence of the free drift length

| Two effects governed the
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Chromaticity of the laser-plasma lens

Electrons of different energies are
not focused to the same extend
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Conclusion

Shock assisted ionization injection
* More stable than shock front injection

* Much smaller energy spread than
lonization injection

Electron beam rephasing

» Simple setup to increase the
beam energy by 50%

Laser plasma lens
» Divergence reduced by 2,6

- No emittance growth for drift length
<10 cm (and AE/E<2%)

w/o lens
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