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(LWIR) polarized optics system containing digital micro-mirror device (DMD) will lead to the change of the
polarization aberration in the system, which will cause a decrease in the accuracy of the polarization measure-
ment of the LWIR polarized optics system, we propose a method for analyzing and compensating for the po-
larization aberration of the LWIR secondary imaging optical system containing DMD. Firstly, Based on the
ratio of wavelength to DMD pixel size in the LWIR polarized optics system, a diffraction and polarization
aberration characteristic transmission model is constructed and a polarization aberration analysis method
based on the Jones vector theory of vector diffraction-polarized light is proposed. Secondly, the polarization
aberration and polarizability of DMD are deduced to determine the optimal diffraction order, incidence angle
and diffraction efficiency of DMD, and then the secondary imaging LWIR polarized optics system contain-
ing DMD is designed to obtain the influence of DMD diffraction characteristics on polarization aberration.
Finally, the polarization aberration of the optical system is compensated by tilting the projection objective,
coating the lens and reducing the surface incidence angle, so as to solve the influence of diffraction phe-
nomenon on the polarization aberration of the LWIR polarized optical system. Simulation results show that
the full-field-of-view modulation transfer function of the system is close to the diffraction limit at the cut-off
frequency, the maximum aberration is less than 0.2%, the imaging quality is good, and the two-way attenu-
ation of the whole system is reduced to 1/12 of the original one after compensation. This analytical model can
reveal the relationship between diffraction and polarization aberration, and the compensation method can ef-

fectively reduce the polarization aberration.
Key words: long-wave infrared; polarization aberration; optical system design; vector diffraction; digital mi-

cro-mirror device
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Tab.2 Optical system’s parameters

Parameter Indicator
Wavelength/um 8~12
Field of view FOV(X/Y)/(°) 2.16/1.6
F number 1
DMD array size/pixel 1024x768
DMD pixel size/pixel 13.68
Detector array size/pixel 640x512
Detector pixel size/um 12
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Fig. 7 Optical system structure
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Fig. 8 Image quality evaluation of the whole optical sys-

tem. (a) MTF curve; (b) spot diagram; (c) field

curve/distortion
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Fig. 10 Diattenuation of the system after compeasation
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Fig. 11 Image quality evaluation of the whole optical sys-

tem after compensation. (a) MTF curve; (b) spot

diagram; (c) field curve/distortion
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