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Theoretical analysis and experimental design of terahertz single-pulse picking
based on plasma mirror

ZHAO Suyu, WU Dai’
(Institute of Applied Electronics, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: China Academy of Engineering Physics Terahertz Free Electron Laser(CTFEL) needs a
terahertz switch for picking of single-pulse, which can facilitate the experiments that require high peak
power but low average power. With the self-induced plasma switching technology, single pulses can be
reflected by a plasma mirror on a slab that is generated by short pulse laser. The critical density of the
plasma and the threshold of the laser power density are calculated and the numerical simulation of the
laser targeting process is carried out by using the radiation fluid simulation software. The simulation
results show that the plasma density generated by the laser is much larger than the critical density, which
proves the feasibility of the experiment. In addition, the parameters of the experimental equipment and the
experimental optical path design are given.
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Tablel Parameters of aluminium slab
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Fig.3 Electron density profile
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Table2 Summary of specifications of the major instruments
instrument specification
tunable frequency range: 1.87-3.3 THz
spectral FWHM: 2-3%
macro-pulse average power: ~20 W
macro-pulse repetition: 1-20 Hz
macro-pulse length: 0.3-2 ms
micro-pulse RMS length: 400-500 fs
micro-pulse interval: 18.5 ns
micro-pulse power: >0.3 M
wavelength: 1 064 nm
pulse width: 5 ns
Rep. rate: 1-20 Hz
pulse energy: 800 mJ
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Fig.4 Experimental setup
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