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Beam current from downramp injection in
electron-driven nonlinear plasma wakefields
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We study the stability of plasmawakes and the properties of density-downramp injection in an electron-driven
plasma accelerator in the blowout regime. As shown by particle-in-cell (PIC) simulations, the accelerating
structure remains highly stable until the moment some electrons of the driver reach almost zero energy,
which corresponds to the best interaction length for optimal driver-to-plasma energy transfer efficiency. For
a particular electron driver, this efficiency can be optimized by choosing the plasma density. Studying the
dependence of the current of the injected beam on driver and plasma parameters, we show that it does not
depend on the density downramp length as long as the condition for trapping is satisfied. Most importantly,
based on theoretical scalings and PIC simulations, we find that the current of the injected beam primarily
depends on just one parameter which combines both the properties of the driver (its current and duration)
and the plasma density.
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