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Design of Hybrid Refractive-Diffractive and Plastic Aspherical
Surfaces Objective Lens for Low-Light-Level Night Vision
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Abstract: The diffractive surfaces and plastic aspherical elements are introduced into the design of
conventional Petzval spherical system. A five-element objective of single tube binocular containing a
diffractive surface and a plastic asperical surface is designed. The thermal effects of the plastic elements are
analyzed. The manufacturing parameters of the diffractive surface are calculated. The objective has a long
focal length, large relative aperture, small distortion. When the object distance is infinity or 10 m, and the
spatial frequency is 40 Ip/mm, the on-axis MTF is not less than 0.70 and off-axis MTF is not less than 0.50.
The distortion of TFOV is less than 0.40%. Compared with a conventional spherical objective with
equivalent performance, the total track of the optical system reduces from 128 mm to 110 mm, and the
weight reduces to 62.5% of the conventional objective, i.e. 190 g. This objective is suitable for accurately
measuring and aiming during nighttime.
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