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Abstract

To learn about the propagation characteristics of Laguerre-Gaussian (LG) vortex beams through
the aero-optical environment formed by a micro-turret, the parabolic beam equations of complex
amplitude were solved by second-order compact differences and Runge-Kutta integration was
used for integral along the optical path. Strehl ratio (SR) and imaging displacement were calcu-
lated at different Mach numbers, different angles of attack, different altitudes and compared
among Gaussian beam and LG beams with different topological charges. Simulations show that in
the same flow field, the LG beam which has more topological charges, the phase of it has better
stability and is always better than that of Gaussian beam, while the amplitude of it has worse sta-
bility, only when the radial mode index equals 0 and topological charge equals 1, the amplitude
stability of LG beam is better than that of Gaussian beam.
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Figure 1. Flow field parameters (in: mm)
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Figure 2. Contour of density
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Figure 3. (a)~(d) Intensity, (e)~(h) Phase, (a, €) Gaussian beam, (b, f) L1, (c, g) L2, (d, h) L3
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