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Positron generation and acceleration in self-organized photon collider by ultra in-
tense laser pulse

#Yasuhiko Sentoku!), Kaoru Sugimoto!), Natsumi Iwata'), Alexey Arefiev?)
(1ILE, Osaka U,(2University of California, San Diego

Femtosecond relativistic lasers, becoming available in many laboratories, open a high field science in quantum electro-
dynamic regime. One of challenges in the regime is confirmation of production of positrons via the linear Breit-Wheeler
(BW) process, which is an electron-positron pair production simply by a photon-photon collision and thus believed as one
of elementary processes of formation of matter in the universe. With a help of two-dimensional particle-in-cell simulations,
we reveal the dynamics of positrons induced by the linear BW process which appears dominantly in a self-organized channel
structure formed by the laser pulse traveling in a near-critical plasma. The self-organized channel accompanies a magnetic
field which assists the direct laser acceleration of electrons in the forward direction. While a positive electrostatic field, which
is excited by the laser photon pressure at the pulse front, accelerates electrons backward. This counter flow of energetic elec-
trons emits photons opposite, thus realizing a photons collider for the linear BW process. The energies of positrons moving
forward are boosted by surfing in the co-moving electrostatic field up to GeV with a narrow divergence angle of <10 degrees.
The maximum positron energy in the surfing acceleration is speculated theoretically.
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