QED Cascade in Multiple Radially Polarized Laser Pulse
Collision
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Using 3D simulations, we study electron—positron

pair production in a collision of free seed parti-
cles with 1, 2 or 3 couples of counter-propagating,
short, tightly focused and radially polarized laser
pulses (see Figure 1). We found that the delay
between colliding couples of laser beams leads to
efficient electron—positron pair production. The
reason is that radially polarized laser pulses keep
interacting particles within the interaction region,
and therefore, the pairs created in the collision
with the first couple of laser beams can serve as a
seed for the consecutive couple of colliding beams.
We obtain almost 60 times more positrons created
when the total laser energy is divided into three
properly delayed couples of colliding laser beams
compared to a simple one couple case.

Figure 1: Interaction configuration of six-beam collision
represented by laser intensity iso-surfaces in the simula-
tion box. The seed particles are located in the center of
the simulation box



