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Abstract: To meet the testing requirements for the overall target surface response non-uniformity and in-
ter-pixel signal crosstalk of infrared focal plane detectors, this paper designed an infrared focal plane spatial
performance parameter adaptive detection system. The system employed a 1 550 nm laser as the light
source, used a Galilean aspheric lens group to shape the Gaussian beam into a flat-top beam, and then ex-
panded the flat-top beam through a Keplerian beam expander to obtain a homogenized beam with a diame-
ter greater than 25 mm and uniformity exceeding 96 % , fulfilling the testing needs for the target surface re-
sponse non-uniformity of infrared focal plane detectors. To generate high-quality small light spots, the sys-

tem utilized an adaptive optical system to correct wavefront aberrations, and after focusing through the ob-
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jective lens, a small light spot with a diameter less than 5 pm was obtained, meeting the precise measure-

ment requirements for inter-pixel signal crosstalk in infrared focal plane detectors. Experimental results in-

dicate that the uniformity of homogenized beam reaches 96. 08%, and the diameter of the light spot is 4. 4

pum. This system integrates both functions into one unit, providing an effective experimental tool for per-

formance testing of infrared focal plane detectors.

Key words: homogenized beam; infrared small spot; aspheric lens group; adaptive optics; infrared focal

plane detector
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Fig.1 Block diagram of adaptive detection system for spa-

tial performance parameters of infrared focal plane
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Fig.4 Schematic diagram of aspheric lens group structure
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Fig. 6 Design of mechanical structure
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system
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Fig. 8 Self-developed Shack-Hartmann wavefront sensor
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Fig. 10 Test results of the focusing spot
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Fig. 11 Image formed by the observation camera
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