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Plasma-based accelerators are promising candidates for particle acceleration in the next gen-

eration of light sources and lepton colliders. Plasmas can sustain electromagnetic fields orders

of magnitude higher than traditional radio-frequency (RF) technology [1] hence reducing the

size of the accelerator significantly. While many advances were made in plasma-based electron

acceleration in the last two decades, progress on positron acceleration has been much slower.

Plasmas accelerators are asymmetric with respect to the sign of the bunch charge as the back-

ground electrons and ions react at different timescales due to the disparity of their mass.

One of the proposed solutions is the use of hollow plasma channels. However, beam breakup

instabilities are a major drawback of this configuration [2]: small misalignments between the

beam and the channel generate currents at the channel walls that attract the particle beam and

reinforce the misalignment, thus generating an unstable feedback loop. To mitigate this effect

for electron acceleration, some of the most promising solutions are coaxial plasma filaments [3]

and near-hollow channels [4]. No solution has been proposed so far for positron acceleration.

In this work, we use theory and particle-in-cell simulations to demonstrate that the plasma

dynamics in trail of the blowout regime is able to generate quasi-hollow channels with on-

axis structures which are focusing for positrons. One can accelerate positrons in the wake of

a second driver at the appropriate time-delay from the first. We demonstrate stable and high-

quality acceleration in the proposed configuration. All the requirements for this scheme will be

available at FACET-II, thus allowing for experimental demonstration in the near future.
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