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Athermal opto—mechanical structure
design for large field—of—view space camera
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Abstract: To address the issues of small field of view and imaging quality degradation caused by temperature variations in ex-
isting space cameras, a passive optical athermalization design method is adopted. Combined with ZEMAX software optimiza-
tion and finite element analysis, an optical system with a 20°x20° field of view, a spectral range of 450~850 nm, and a focal
length of no less than 170 mm is designed. A titanium alloy lens barrel is selected, and triangular weight-reduction grooves are
employed to achieve structural lightweight design. The results show that when the system has a Nyquist cutoff frequency of
50 Ip/mm and a temperature of 10~30 °C, the modulation transfer function(MTF) value is greater than 0.71, the root mean square
(RMS) of the spot diagram is no more than 9.959 um, and the structural weight is reduced to 9.114 kg(weight reduction rate of

23.4%), meeting the requirements for diffraction-limited imaging.
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