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Athermalized Design of Extensive Temperature Range for
Infrared Hybrid Refractive-Diffractive Objective
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Abstract For the requirement of extensive temperature adaptability of infrared optical systems, a refractive-
diffractive hybrid approach is applied to an optical system with 114, 7 mm focal length, F/1, 5 F-number, 2, 5°
field-of-view in the 3. 2~4. 2 um waveband. The new designed hybrid system is passively athermalized over the
temperature range from —60 C to 160 C with very high and stable imaging quality. The theoretical polychromatic
modulation transfer function (MTF) is above 0. 78 at space frequency of 20 lp/mm and is near to the diffraction-
limitation. The lens is compatible with uncooled staring array imager with the picture element size over 25 um.
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Table 1 Constructional parameters of the hybrid

athermal system

Surface Radius /mm Thickness /mm  Glass
1 409, 732 5.324 Si
2 593, 751 25.276

3" —149. 568 6.729 Ge
4 —225. 685 5. 268

STO 0 40. 251
6 275, 665 5. 320 Ge
7 139, 201 3.210
8 253,002 6.128 Si
9 —353. 302 79.521

10 0 0.532

IMA 0

# Radial phase distribution of surface 3 is p(r) = 13.811» +
2. 6557*; STO denotes stop plane; IMA denotes image plane (STO
RFRE; IMA REBRLED.
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Fig. 3 MTF of the athermalized optical system
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Fig. 4 Relationship between environment temperature

and wavefront aberration from —60°C to 160°C
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