Self-consistent simulations of positron
creation and acceleration in a plasma channel
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Self-consistent creation and acceleration of positrons in a Particle-In-Cell simulation
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e An intense laser pulse (I > 10%° W/cm?) propagates in a prg—fc?rmed Plasma channel Time = 600.00[ 1 /wp]
e At the laser focus, a photon beam ( ~ 700 MeV) at normal incidence is used to 200 e
create positrons via the Breit-Wheeler process -
e Some positrons are deflected in the laser propagation direction by its strong __ 130 &
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Estimates for the number of positrons created’.8 Direct Laser acceleration of positrons
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Focusing fields for positrons are achieved by adjusting the plasma channel

Defocusing fields have a large amplitude, but this can be General Guidelines
decreased by tuning the plasma channel properties e Avoid a strong return current at the channel's walls
e Avoid ion injection and acceleration at the channel centre
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The return current along the lons with a large Z*/A ratio

As the channel radius increases, one observes \(/jvaflls oflthefchannel induces a are loaded at the chaznel
A decrease of the defocusing fields at the walls of the channel (red colour) efocusing force on positrons centre and repel e

Locally focusing fields at the channel centre (blue colour)
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Obtained positron beam : ~ 10* positrons with a ~ 3 GeV maximum energy




