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Abstract Based on the scalar diffraction theory, the intensity distribution of accelerating quad Airy beams(AQABs)
at different positions is numerically simulated.On the basis of it, through the research of the Poynting vector of
AQABS, the local energy flow of electromagnetic fields of AQABs is described and it also provides intrinsic
mechanism as to how AQABs generate and accelerate in free space. Further study of its angular momentum shows
that AQABs are not a simple superposition of four classical Airy beams but an organical entity whose four parts
of Airy beams have completely different optical properties. The research results reveal the intrinsic optical nature
and transmission characteristics of AQABs.
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Fig.1 Intensity distribution section and numerical calculation results of the Poynting vector(shown as red arrows) of AQABs in the x—y

transverse plane. (a)~(i)Transmission distance z={43, 86, 129, 172, 215, 258, 301, 344, 387} mm
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Fig.2 Numerical calculation results of the angular momentum of Airy beams in the z direction at different distances. (a) Z=1; (b) Z=2; (c) Z=3
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Fig.3 Numerical calculation results of the angular momentum of AQABs at diffrent distances in z direction.

(a) z=301 mm; (b) z=344 mm; (c) z=387 mm
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