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Abstract

In this thesis, we investigate how to generate broadband terahertz (THz) emission by 

multi-color laser-induced filament in ambient air. The generation process of coherent THz 

wave from a gas plasma induced by multi-color ultrafast pulses can be well-described by

transient photocurrent model. The relative phases, power ratios between multi-color laser 

fields and total pump power are important factors that will affect the yield of output THz

signal. Simulation of THz emission based on the transient photocurrent model is carried 

out in this work. Because the directional transient current induced by the asymmetry of 

the synthesized electric field is stronger, the THz yield is strongest when one employs

2-color pulses pumping with their relative phase equals to 2 while there is no output 

when the phase is 0. In 3-color pumping cases, the optimized relative phase changes with 

the power ratio between 3–color pulses and the total pump power, while it remains still in 

2-color cases.

The relation of the THz power and the pumping power ratio has been investigated in 

2-color pumping in both simulation and experiments. The experiment results are in 

general agreement with the prediction of the simulation outcome. We also considered the 

influence of polarizations of pumping pulses on THz emission. Meanwhile, using 2-color 

pulses pumping with both right or left circularly polarization, the relative phase does not 

affect the radiation power of the THz waves but the polarization angle of the linearly 

polarized THz field.


