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Abstract

A scaling law of a self-modulated laser wakefield accelerator (SMLWFA) was experimentally obtained by using 6-
TW laser pulses. An energy gain was inversely proportional to an electron density and proportional to the laser power.
A quasi-monoenergetic electron bunch was emitted in a limited density region of 3x10" cm™ and 2x10" cm™at a fixed
laser power of 3-4 TW and 5-6 TW, respectively. This characteristic is similar to our previous experiments.

We studied feasibility of applications of laser wakefield accelerator and showed prospects.
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Fig.1: The schematic drawing of the experimental
setup.
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Low-Density High-Density

Experiment Experiment
Density (cm™) (2.6-5) x10" (1-2) x10%
Laser Power (TW) 2-6 2
Pulse Width (fs) 50 50
Focal Length (mm) 300 160
F-Number 6 33
Focus Diameter(um) 9 (fwhm) 5 (fwhm)
Intensity (W/cm?) (1-4) x10"® 5x10'®
Gas He He /N,

Table 1: Experimental conditions of low-density and
high-density ' experiments.
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Fig.2: (a) Energy spectra of electrons at different electron densities. Each spectrum is the averaged of ten-shots.

(b) Electron-density dependence of acceleration energies of electrons.

acceleration energies of electrons.

(c) Laser-power dependence of
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Fig.3: (a) A schematic drawing of GeV-class single-shot electron spectrometer based on a Thomson
scatteining. (b) Trial functions of electron spectra. (b) Calculated spectra from each electron bunch of (b).
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