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Abstract (limited to 4000 words):

This project proposes the principle of generating THz wave in a plasma
waveguide formed by the effect of tunnel ionization of hollow fs intense
laser. The electromagnetic energy trapped in the plasma waveguide converts to
the THz energy, and may help to realize a high energy THz wave. Initial study
shows that the frequency of generated THz is mainly determined by the radius
and density of hollow plasma, and could be adjusted by changing the radius of
hollow laser. By further theoretical study and simulation, the principle of
generating high-power and frequency—adjustable THz wave by converting
electromagnetic energy from the hollow plasma generated by fs laser. Establish
the time—synchronous experimental platform of fs laser and nanosecond pulsed
energy source, demonstrate the THz energy mainly comes from the trapped
electromagnetic energy in the hollow plasma, study the relation among the THz
frequency with the radius and density of hollow plasma, and compare with the
dispersion curve of metal waveguide.

Keywords: hollow plasma; Terahertz; nanosecond pulsed source; femtosecond
laser; tunnel ionization
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