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Fig. 1. The experimental setup.
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Fig. 2. The intensity dependency of the fourth har-
monic on the fundamental and second harmonic at a

fixed relative phase.
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monic and terahertz emission on the relative phase.
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Fig. 4. The intensities of the fourth harmonic and ter-
ahertz emission versus the relative phase by solving

the time-dependent Schrodinger equation.
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Abstract

Induced by the harmonically related two-color pulse, the fourth harmonic wave in the vacuum ultraviolet range
has been observed in gases. The process of the fourth harmonic generation is studied. In the case of non-ionized gas,
the intensity dependence on the pump pulse reveals that the fourth harmonic generation is a third-order parametric
process of 2w + w + w — 4w. In the case of ionized gas, the intensity of the fourth harmonic wave can be coherently
controlled by the relative phase of the pump. Employing synchronous measurements of the fourth-order harmonic and
terahertz emissions, the optimized relative phases of the two emissions have been studied and compared with each other
experimentally. Results agree well with those of the time-dependent Schrodinger equation (TDSE). According to the
reported optimized phase for the terahertz generation, the fourth harmonic generation involves two parametric processes:
2w + 2w + 271H, — 4w and 2w + w + w — 4w. The modulation of the fourth harmonic wave can be understood as the

interference of the two channels.

Keywords: vacuum ultraviolet, two-color field, fourth harmonic, terahertz
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