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LI Yifei', LI Dazhang®, WANG Jinguang', ZHU Changqing’,
FENG Jie', HE Yuhang', CHEN Liming'*"~
(1. Laboratory of Optical Physics, Institute of Physics, Chinese Academy of Sciences ,
Beijing 100190, Chinas; 2. Accelerator Division » Institute of High Energy Physics .
Chinese Academy of Sciences, Beijing 100049, China; 3. Songshan Lake Materials Laboratory ,
Institute o f Physics, Chinese Academy of Sciences, Dongguan 523808, China)

Abstract: The 15 TW laser pulses were used to systematically study laser wakefield
acceleration based on ionization injection. In the experiments, the influence of plasma
density, interaction position, laser pulse duration and laser energy on the charge, diver-

gence, pointing stability, energy and generation probability of electron beams was stud-
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ied. When laser pulses with about 400 m] and 25 fs are focused on the nozzle’s front and

plasma density is about 9X10'* ecm™*

, the generation probability of electron beams is as

high as 100%. And, stable electron beams with horizontal (vertical) divergence of
(6.5£0.5) mrad ((5.3 £ 0.3) mrad), horizontal (vertical) pointing stability of
+1.2 mrad (£ 0.7 mrad), peak energy of (135 £ 8) MeV and charge of (13.5%
2.0) pC (>>50 MeV) are obtained, paving a solid foundation for its application.

Key words: laser wakefield acceleration; ionization injection; energetic electron beamj;

electron accelerator
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Fig. 2 Divergences and charge and peak intensity of electron beam under different plasma densities
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Horizontal and vertical divergences and charge and peak intensity

of electron beam under different laser pulse durations
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