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People have been interested in positrons for a long time since they were predicted in theory

by P. A. M. Dirac in 1928. They appear in many physical processes and play an important role

in many astrophysical phenomena, such as Gamma Ray Burst (GRB) and Black Holes [1]. The

most simple way to obtain positrons in laboratories is through the β+ decays of some radioac-

tive nuclei, but the quantities are quite small and the energies are low. Therefore, lots of works

have been devoted to improve the yields and energies of positron beams with the present labo-

ratory conditions. A promising way of high-energy positron production is to generate electron-

positron pairs through high intensity laser-plasma interactions, although the requirement on

laser intensity is quite strict [2]. Here we propose a scheme that an intense laser pulse sequence

consists of two ultra-short pulses with a proper time interval irradiates a thin solid aluminum

(Al) target, and the positrons are then generated mainly through multi-photon Breit-Wheeler

(BW) process. By 2D and 3D simulation with relativistic particle-in-cell (PIC) code EPOCH

[3] which includes the quantum electrodynamics (QED) module, we find that when bombard-

ing the Al target, the sequence of two laser pulses each with peak intensity 1.0× 1023W/cm2

can produce more positrons in comparison with that only one laser pulse with peak intensity

2.0×1023W/cm2 is employed. We have also investigated the influence of different time inter-

vals on the yields of gamma photons and further the yields of positrons. We find that the time

interval ∆t ≈ 2T0 is optimal, where T0 is the cycle of the lasers.
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