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Influence of Focusing Effect of Boundary Layer on the Airborne Laser
Communication Performance under the High Speed Maneuvering Condition

ZHANG Xi-wen ,ZHAQO Shang-hong .HOU Rui ,LI Yong-jun ,DENG Bo-yu

(Information and Navigation College, Air Force Engineering University, Xi'an 710077, China)
Abstract: By analyzing the structure of boundary layer, the boundary layer outside the plane bulkhead is
viewed as negative lens. The focusing effect of light beam transmission in the airborne laser communication
is simulated under the high-speed maneuvering and upper atmosphere conditions. The result shows that
there is a direct proportion function between the flight Mach number and the focusing effect under a con-
stant flight altitude. At sea level, for Mach number 2 or more high-speed maneuvering platform, the -FIRs
is lowered to less than 8. At the altitudes of 10km and 15km, the ratios can respectively reach tol6 and 25.
When the ratio comes up to more than 6.3, the BER can be satisfied.
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Fig.1 Schematic diagram of the boundary layer
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Fig.2 Scattering of the boundary layer on the incident
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Fig.3 The relationship between Mach number and

focusing effect of boundary layer
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Fig.d The relationship between Mach number and
focusing effect of boundary layer in different altitudes
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Fig.5 The relationship between Mach number

and BER of communication
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