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Application of active-athermal compensation
to airborne IR optical systems
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Abstract: In order to improve the environmental adaptability of airborne infrared optical systems, the
effects of ambiance temperature upon an IR optical system was analyzed, and several typical athermal
compensation methods were compared. The optical layout and athermal compensation of the optical
system were studied. Firstly, the active athermal compensation method was proposed based on the
nonlinear speciality of the lens athermal compensation. Then, it pointed out that the normal cam-po-
tentiometer method could not meet the demands, so the stepper motor with 0. 006 mm was selected as
a driver. Aim at the disadvantage of proposed method, a linear Hall sensor was introduced to be a po-
sition feedback component,and precision athermal compensation was realized by a partial fit method.
Finally, the zoom and athermal compensation mechanical structures were discussed. Experimental re-

sults indicate that the method proposed can get 0. 02 mm compensation precision, and the MTF atten-
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uation of IR optical system is within 0. 05, which satisfies the system requirement of athermal compen-

sation in the full temperature range.
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Tab.1 Temperature characteristics of normal infrared materials

R AWRZR  WERK
PR n(JEFE=10 pm) /(10 °/C) dn/dt/107°
Ge 4,003 2 5.5~6.1 280~396
ZnS 2.198 6 6.6 43.3
GaAs 3.040 0 5.74 149.0
CdTe 2.675 13 4.5~5.9 107.0
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Tab. 2 Comparison of three athermalisation methods
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/V /mm /mm /V /mm /mm
4,255 2.55 —0.018 48 3.41 3.85 —0.002 33
4.161 2.65 —0.007 69 3. 37 3.95 —0.006 39
4,074 2.75 0.001 745 3.3315 4,05 —0.012 95
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3.843 3.05 0.0153 11 3.23 4.35 —0.028 79
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