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Abstract: To get the atmosphere images and data information with high spatio-temporal coverages and
high vertical resolution, an opto-mechanical structure for the imager with two field of views and multi-
ple channels was designed based on the environmental adaptability and accuracy requirements. In con-
sideration of detection and position accuracy, a nadir and limb multiple-azimuth observation model was
used in the optical system and corresponding mechanical structure. A flexible system was taken to al-
low the imager to operate at a temperature range of 45 °C normally. Duo to a larger temperature
range, the precision positioning and cooling system for a CCD bare chip was constructed. To verify
the feasibility of the opto-mechanical structure, the performance of the optical system in the imager
was tested. The experimental results indicate that the spatial resolutions of the three optical channels
are all better than 4 km under boundary temperature, which shows the imager can be used in limb and

nadir detections. The imager shows its mass is 8. 3 kg, the first order frequency is greater than 100
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Hz, and the max stress is 52. 5 MPa. The designed opto-mechanical structure is reasonable and com-

pact, the opto-mechanical structure satisfies the requirements of strength, stiffness and target detec-

tion, and it is suitable for the space remote sensing.

Key words: atmospheric sensing;imager with two field of views and multiple optical channels;opto-

mechanical structure;limb and nadir detection
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Tab.1 Main technique requirements
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Fig. 1 Graphs of optical structure
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Fig. 2 Graph of optical-mechanic structure
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Fig. 3 Graph of lens assembly structure
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Fig.4 CCD detector and its actual subassembly
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Fig.5 Graph of CCD subassembly alignment
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Fig. 6 Actual picture of imager
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Fig. 7 Nephograms of basic frequency and stress
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Fig. 8 Graph of optical-mechanical check system
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Tab. 2 Resolution results of test fore-and-after
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