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Abstract

In this paper, the characteristics of the photon channels during the high harmonic generation process
driven by the two-color vortex field are investigated. By introducing the vortex beam with orbital
angular momentum (OAM), the photon channels can be effectively identified due to the fact that
there is a one-to-one correspondence between the photon channels and OAMs. Besides, it is found
that the harmonic efficiencies of different photon channels can be tuned by adjusting the intensity
ratio between the control field and the fundamental frequency field in the two-color field, and high
harmonics can be generated with specific 0AMs. These findings lay the foundation for the generation
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of extreme ultraviolet vortexing attosecond vortices with controllable OAMs.
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Figure 1. Far-field phase profiles of the 9th harmonic with different values of intensity ratio
between the control field and the fundamental field
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Figure 2. Normalized efficiency of the photon channels with the variation of intensity ratio at different
two-color field for the 9th (a) and 15th (b) harmonic, respectively
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Figure 3. Phase distribution maps of the 9th harmonic near-field ((a)~(c)) and far-field ((d)~(f)); ((9)~(i))
Intensity distribution maps of photon channels for different two-color field intensity ratios
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