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Fig. 1. 2D finite energy Airy beam: (a) The amplitude distribution at the initial plane; (b) side view of the

propagation dynamic of the truncated 2D Airy beam; (c) the propagation distribution of the corresponding

Gaussion beam. R is the 225° axis in cartesian coordinate system.
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Fig. 2. The self-healing property of the truncated 2D Airy beam: (a)-(d) The propagation dynamic of the Airy

beam without internal lobes in free space.
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Fig. 3. Design for 2D Airy fiber: (a) The truncated 2D Airy beam without internal lobes; (b) 2D Airy fiber; (c) array-core

distribution along X-axis (or Y-axis); (d) refractive index profile of array-core along X-axis (or Y-axis).
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Fig. 4. The characteristics of the optical field for 2D Airy fiber: (a) The transversal output field from the

end face of 9 mm Airy fiber at wavelength 980 nm; (b) the propagation dynamics of the output beam in free

space in R direction.
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Fig. 5. Wave propagation in Airy fiber: (a) Intensity pattern in the X Z plane; (b) the normalized power

curves of arrayed cores as a function of fiber length; (c) intensity snapshots taken at planes as marked in

light power curve of core 1.
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Fig. 7. The intensity and phase properties of the output beam from Airy fiber: (a) The transverse intensity pattern
of the output beam from Zp = 13.09 mm (3.57)) length of the Airy fiber; (b) the corresponding intensity and phase
distributions along X-aixs (or Y-aixs).
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distributions of output beam, the dash-dot line depicts
the phase profile of the ideal Airy beam; (b) the addi-
tional phase of three output beams compared to ideal
truncated Airy beam; (c) is corresponding to linear
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the output of the fiber when trying to excite the Airy
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Airy fiber: waveguides array coupling based light beam
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Abstract

Recently, Airy beam as a kind of non-diffracting beam, has attracted a great deal of attention due to its unique prop-
erties to have propagation-invariant intensity profile, remain transverse accelerating and exhibit “self-healing” features.
Therefore, Airy beams have found many potential applications, such as optical micro-manipulation, imaging technology,
surface plasmon polaritons and laser micromachining. Airy optical fiber as a kind of waveguide device can be applied
for the Airy beam generation, carry out the exploration of new Airy fiber and expand the Airy beam application range,
has important practical significance. In this paper, we give an systematical introduction from the view of the Airy beam
working principle, Airy fiber structure design, Airy fiber beam generated internal mechanism, Airy beam wavelength

response characteristics, and Airy fiber applications.

Keywords: Airy beam, non-diffracting beam, free acceleration, microstructured fiber
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