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The THz generation scheme based on dual-color fem-
tosecond laser filamentation has higher energy conver-
sion efficiency than that using single-color femtosecond
laser. In this scheme, the intensity, bandwidth, polariza-
tion and other characteristics of the THz radiation can be
affected by many laser parameters including the tempo-
ral delay, dispersion, polarization, wavelength, spatial de-
parture of the dual-color fields.

The research group led by Prof. Weiwei Liu from
Nankai university used femtosecond laser with single
pulse energy of 6 mJ to generate the dual-color laser fila-
mentation by frequency doubling the fundamental laser
via a -BBO crystal. The dual-color laser beams achieve
the perfect spatial-temporal overlap through a tilted a-

BBO crystal. Meanwhile, a dual-wavelength plate was
used to make the dual-color laser beams have the identi-
cal polarization. The energy of the THz pulse generated
from the laser filament in argon can be up to 21 pJ and
the corresponding THz conversion efficiency reaches
0.35%. The ambient gas species’ influence on the THz
generation efficiency by the dual-color laser filamenta-
tion was investigated experimentally. Experimental re-
sults show that the highest conversion efficiency of THz
radiation is achieved in argon gas. The relationship be-
tween the tilting angle of a-BBO and the generated THz
power in argon was also investigated. a-BBO with opti-
mal tilting angle and pre-designed thickness can simulta-
neously compensate the time delay and spatial walk-off
of the two-color laser beams, playing the critical role in
improving the generation efficiency of THz wave.
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