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Design of refracting reflecting infrared detection optical system
with high spatial resolution
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Abstract: It's difficult for both a single pixel scanning detector and a pixel array detector to test
minutely in infrared region. An infrared laser receptor was adopted to increase the spatial resolution of
infrared laser detection. The receptor consisted of a high infrared sensitive material Carbon Nanotube film
which could convert infrared light into visible light. A refracting reflecting optical system was designed to
detect the visible light converted by the receptor which can increase the spatial resolution compared with
the infrared system. The Cooke Triplet lenses were used to reduce the system field curvature. The
refracting reflecting optical system was finally optimized to have high value of MTF and low field
curvature, which make the high resolution infrared detection possible.
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Fig.1 Reflecting infrared detection system
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Fig.2 Filed curvature and distortion of single-reflector-

imaging system

Pugil radius: 30mm

"

L1} L
fnm

I 3 B ST R G IR 22
Fig.3 Longitudinal aberration of single-reflector-imaging system
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Fig.4 MTF of single-reflector-imaging system
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Fig.5 Spot diagram of single-reflector-imaging system
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Coake triplet lenses
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Fig.6 System with the Cooke Triplet lenses
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Tab.1l Optimized structure parameters with the

Cooke Triplet lenses

Surface # Y radius Thickness Y semi-aperture

Object Infinity 280.0000 -

Stop -332.8221 -302.4218 95.049 6

2 -80.464 1 -12.087 98 27.4759

3 -112.6495 -52.651 48 24,7321

4 72.149 2 -23.21978 9.949 18

5 -183.087 7 -0.1000 7.1098

6 -46.750 7 -10.752 56 7.0258

7 65.532 0 -5.0000 5.3849

Image Infinity 0.0000 3.8020
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Fig.7 Longitudinal aberration, field curvature and distortion of

refracting reflecting system
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Fig.8 MTF of refracting reflecting system
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Fig.9 Spot diagram of refracting reflecting system
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Fig.10 Final optimized system structure

Tab.2 Final optimized system structure parameters

Surface # Y radius Thickness Y semi-aperture

Object Infinity 75.000 0 -

Stop -100.792 5 -103.223 2 35.2381

2 -28.6152 -6.8856 14.2608

3 -91.693 1 -10.046 1 12.9628

4 37.5877 -4.0000 9.5898

5 -45.5059 -4.2393 8.8252

6 -16.2280 -10.0000 8.3759

7 43.6753 -5.0000 6.5985

Image Infinity 0.0000 3.8099
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Fig.11 Longitudinal aberration, field curvature and distortion of

final system
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