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Abstract

We are investigating self-modulated laser wake field acceleration with the aim of developing a small MeV-class
electron source. Using a two-dimensional particle simulation code, we calculated a laser pulse propagating in a plasma
with an electron density of 10?° cm™. We confirmed that a large electric field reaching several hundred GV/m is excited
by the self-modulating laser wake field. Since the accelerated electrons slip out of the acceleration phase after at 60 mm,
a thin gas target is required. The maximum energy of accelerated electrons is about 15 MeV, which is a thermal spectrum

with a large energy spread.
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Figure 1: Schematic wakefield
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Figure 2: Schematic diagram of two-dimensional particle-
in-cell simulation.
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Figure 3: Laser field (white line) and electron density
distribution in the plasma. (a) Initial condition, (b) in the
plasma.
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Figure 4: Electron energy spectra after propagating
different plasma width.
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Figure 5: Experimental setup.
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