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Density down-ramp injection
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Gaussian laser pulse: a0 = 1.8, FWHM laser focus 18 µm, 30 fs
FWHM temporal duration
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Setup
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CALDER-Circ

I PIC-code

I Quasi-3D

I Cylindrical symmetry

I Azimuthal Fourier Modes

I Mainly developed at LOA and CEA

I Reduces the computational load

Lifschitz, A. F., et al. ”Particle-in-Cell modelling of laserplasma

interaction using Fourier decomposition.” Journal of Computational

Physics 228.5 (2009): 1803-1814.

6 / 15



Charge

Varying lower density
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Bubble expansion
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I Plasma wavelength λp
I Laser, a0, W0

I Beamloading, Q

8 / 15



Bunch length
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Expansion speed

Gentle down-ramp Sharp down-ramp

10 / 15



Emittance
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Gentle transition
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Steep transition
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Summary

With a density down-ramp, we can

I Control bunch charge

I Control bunch length

I Control bunch emittance

However, not entirely independently
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