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Design of telecentric relay optical system with

broadband and real entrance pupil

Chang Lingying', Zhang Qiang'", Qiu Yuehong’, Zhang Rong'

(1. School of Electronic Engineering, Xi’an University of Posts & Telecommunications, Xi’an 710121, China;

2. Xi’an Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Xi’an 710119, China)

Abstract: The relay optical system was widely used in optical systems such as infrared spectral imaging system,
light field imaging system, optical microscopy system, polarization interference imaging system, compound eye
imaging system, ring-belt panoramic optical system, multi-scale imaging system and head-mounted enhanced
display system, etc, which can link up, match pupil and deflect optical systems. The structures of the existing
relay optical system were studied. The design method of telecentric off-axis three-mirror optical system with front
aperture and the description method of free-form surface were introduced. According to the design parameters, the
telecentric relay optical system with broadband and real entrance pupil was completed. The system was an off-
axis three-mirror optical system structure, and each mirror was a free-form surface described by XY polynomial.
The results of CODEV software simulation show that the MTF of the system is close to the diffraction limit, the
distortion is less than 1%, and the imaging quality is good with the working spectral range of 0.4-5.0 pm,
=400 mm, F/3 and 2w=8°.
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Tab.1 Parameter of optical design

System parameter Requirements
Spectral band/pm 0.4-5.0
Focal length/mm 400

F number 3
Field of view/(°) 20=8

Aperture stop front; placed outside the

Real entrance pupil optical system structure
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