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New laser-plasma methods of accelerating electrons and positrons
is of great interest, since they can be used for new compact mul-
tistage accelerators up to ultrahigh energies unattainable by other
methods using classical radio-frequency accelerators [1, 2]. High-
quality beams of polarized electrons and positrons in the TeV en-
ergy range are required to carry out precision tests of the Standard
Model [3, 4]. In this work, the developed and tested hybrid compu-
tational code [5,6], combining both PIC methods and grid methods,
was adapted to simulate the acceleration process in separate stages
of the laser-plasma collider of not only relativistic electrons, but
also positrons. Each stage had a smooth entry and exit to ensure
an adabatic change in the accelerating and focusing forces at the
beginning and end of the acceleration process. The plasma profiles
and channel shapes at the boundaries of the accelerating stages were
studied to transport the particle beam between stages preserving its
quality.
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