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Effect of relative phase of two-color femtosecond pulses on terahertz

spectral characteristics driven by plasma
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(Beijing Key Laboratory of Metamaterials and Devices, Department of Physics, Capital Normal University, Beijing 10048, China)

Abstract: Terahertz wave radiation driven by two-color femtosecond laser pulses in air plasmas has become one of the
important ways for generating THz waves, owing to its high radiation efficiency, ultra-broadband characteristics, and high
damage threshold. The relative phase between the fundamental and second-harmonic components of the two-color field plays
a critical role in determining the performance of the emitted THz radiation. By adjusting the distance between the second-
harmonic generation crystal and the geometric focus, this work investigates how the relative phase between the fundamental
and second-harmonic lights influences the peak frequency of the emitted terahertz wave. Experimental results show that the
peak frequency of the THz wave varies periodically with the distance between the second harmonic generation crystal and the
geometric focus, ranging from 0.85 to 1.29 THz within the experimental measurement range. Based on the photo-current
model and ADK ionization theory, the relationship between the relative phase and the peak frequency of THz radiation was
analyzed. The theoretical simulation and experimental results are in good agreement. These findings provide a new technical
approach for the development of tunable THz sources without the need for additional phase compensators.
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