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Abstract

This paper systematically investigates the propagation behavior of double Airy pulses in Kerr
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media. Based on the nonlinear Schrédinger equation, a theoretical model incorporating group ve-
locity dispersion and Kerr nonlinearity coupling is established. The results indicate that moderate
Kerr nonlinearity can effectively modulate the self-acceleration trajectory of Airy pulses and induce
spectral broadening. Under nonlinear effects, significant interactions emerge between the dual Airy
pulses, primarily manifested as pulse collisions, energy transfer, and trajectory deflection, with en-
ergy exchange depths ranging between 20% and 40%. The relative phase exhibits a pronounced
modulation effect on pulse coupling behavior, where the intensity of energy exchange follows a si-
nusoidal variation with the phase difference. In-phase configurations yield the strongest interac-
tions, while anti-phase configurations experience significant suppression. Further parameter scan-
ning clarifies the influence patterns of key parameters on transmission characteristics, with these
findings providing theoretical support for the design of optical systems based on Airy pulses.
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Figure 1. Time domain evolution of single Airy pulse under linear conditions
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Figure 2. Single Airy pulse spectrum evolution under linear conditions
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Figure 3. Time domain evolution of single Airy pulse under nonlinear Kerr effect
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Figure 4. Time domain evolution of double Airy pulse under linear conditions
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Figure 5. Time domain evolution of double Airy pulse under nonlinear Kerr effect
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Figure 6. Energy evolution of double Airy pulse under nonlinear Kerr effect
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Figure 7. Variation curve of maximum energy exchange depth of dual pulses under different relative phases
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Figure 8. Comparison of the time domain evolution in double Airy pulses with different initial amplitudes under nonlinear
Kerr effect
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