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The unique properties of the Airy beams such as non-diffractive, accelerating, and self-healing together with their very 
interesting applications (transfer of small particles along a parabolic trajectory, light bullet and other) motivates the of 
investigations Airy pulses in time domain because mainly harmonic time dependence is considered in literature. 
In this work pulses with an envelope in the form of the Airy function are obtained using Green’s functions for a paraxial 
equation in 1D and 3D cases in time domain. The interaction of such pulses with a dielectric layer is investigated. 
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A paraxial equation with a source 
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The pulse velocity:  

The pulse deceleration:  

A spectral representation of pulses  
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Airy pulse interaction with a dielectric layer 
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The time-spatial trajectories 2 2 0
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The deceleration of the reflected Airy pulse The deceleration of the transmitted Airy pulse 
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Time dependent electromagnetic Airy pulses are obtained as the 
radiation of a special current. The pulses propagate with 
deceleration and stop at the infinite distance from the source. 
The pulses reflected from and transmitted through the layer are 
derived as the sums of the decelerated Airy pulses with 
arguments shifted in time.  
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