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Design and analysis of using imaging optical system as laser

transmitting antenna
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Abstract: To alleviate the load of the satellite and to deal with sudden trouble, research of co-—aperture
designing methods with which the space imaging optical system can be used as laser transmitting antenna
was important. First, the co-aperture design method was proposed based on a given imaging optical
system, and the optical coupling elements for meeting the imaging system to the laser transmitting request
was analyzed when the laser transmitting system was based on EDFA. Then, the Gauss beam transmitting
though the co-aperture system was analyzed, and the field distribution was given. Finally, the effect of
distance changing between the coupling elements and imaging system on the transmitted laser were
simulated. Result show that the co-aperture design can satisfy the imaging and laser transmitting request,
and slightly adjusting the distance between the coupling elements and imaging system can change the
transmitted waist and far-field peak energy without bad effect on the total transmitting energy, which
make it possible for the system to satisfy different communicating mission.
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Fig.1 Configuration of the co—aperture optical system
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Fig.2 Subsystem for laser transmitting
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Tab.1 Parameters of the imaging optical system

Parameter Value

Pupil diameter/mm 480
Wavelength/nm 500-800

Focal length/mm 6400

Vertical direction of orbit;
Field of view 2Tx=FOV=1°

Decline angle: Ty=0.3°
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Tab.2 Parameters of the first and second mirror

Radius/mm Thickness Conic . Semi-
/mm diameter/mm
First lens —1273.66 —-0.988 240
-514.28
Second lens —298.65 -0.962 56.42
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Tab.3 Parameters of the fiber collimating lens

Parameter Value

NA 0.24

Focal length/mm 37.13

Full beam angle of divergence/(°) 0.016
Beam waist/mm 3.5

Fiber collimator Coupling lens
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Fig.3 Configuration of the coupling optical lens
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Fig.4 Power distribution on vertical receiver of the near and far field
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