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Abstract The traditional lunar simulator have characteristics shortcomings of complex design principles, high
cost and poor radiation. In this article, we apply liquid crystal light valve technology to design a new lunar
simulator, and focus on the light source of lunar simulator. Application of liquid crystal on silicon (LCOS) optical
splicing technology effectively improves the accuracy and simulation capabilities of lunar simulator. Through
the control program to adjust LCOS pixel voltage, LCOS modulates the incident light into different states, so it
can simulate different radiation characteristics and phases. Simulation results show that: the design of the light
source simulated by lunar simulate can simulate the phase diversity, and uneven brightness is good. Using LCOS
device simulator effectively improves the control precision, rednces the volume of the simulator compared with
the traditional simulator.
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Fig.1 Operating principle of moon simulator
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Fig.2 LCOS display principle
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Fig.4 Hot temperature spectral curves of halogen lamp
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Fig.3 Solar/Moon spectrum curve
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Fig.5 LCOS optical splicing and schematics
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Table 1 Simulation unevenness of the full moon

Max illumination / Min illumination/  Unevenness of Max brightness/  Min brightness / Unevenness of

(W /m®) (W /m?) illumination /% [W/(m®-s1)] [W/(m?*-sr)] brightness /%
119.65 104.23 6.9 14.78 12.35 8.9
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Fig.9 15 kinds of simulation modeling phase diagram by lunar simulator
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