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General conditions for thermal compensation in optical systems

JIAO Ming-yin
( Xi‘fn Institute of Applied Optics, Xi®in 710065, China)

Abstract: Based on the paraxial imaging formula, the differential conditions of thermal compen-
sation for optical systems with the object planes at random distance are derived in the cases of
single lens, touched multilens system and separated multilens system. It is assumed that the ob-
ject distance and the incident height of each lens do not change with temperature. The relation-
ship between the normalized temperature variation of image distance and the opto-thermal ex-
pansion coefficient of each lens is established with the derived conditions, which is very useful in
the design of mechanical and servo systems for an athermalized optical system. The conditions
obtained for single lens and touched multilens system are coincided with the regular conditions of
thermal compensation when the object plane is at infinity, i.e., the opto-thermal expansion co-
efficient of the optical system is equal to the housing expansion coefficient.
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Fig.3 Schematic diagram of separated multilens system
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