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Abstract On the basis of harmonic diffractive element theory and zoom theory. a dual-band and dual-field infrared
optical system employing harmonic diffractive element is designed. The optical configuration is based on the axial
motion of a lens group along the optical axis for changing field of view. The image quality evaluation are listed.
Evaluation results show that the system has five lens and realizes a zoom of 40~80 mm in dual-band, which satisfing
100% cold shield efficiency. The modulaiton transform function value is over 0.5 at the Nyquist frequency for the
waveband of 3.7~4.3 pm and over 0.3 at the Nyquist frequency for the waveband of §.7~11 um. The system is
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characterized by dual-band, high resolution, miniaturization and simple structure.
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Table 1 Optical design parameters

Parameter Value
Wavelength band /pm 3.7~4.3, 8.7~11
Zoom ratio 2X
Focal length /mm 40~80

F number 2.5

4.28X5.71 (NFOV)
8.53X11.31 (WFOV)

Cold shield efficiency /% 100
Aperture /mm 49
75.106

Angular field /(%)

Total length /mm
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Fig. 4 Schematic of optical system structure
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Fig.5 MTF curves of optical system

200
200
L

® 0 é

IMA: 0.000 mm IMA 3.500 mm IMA: 0.000 mm IMA 3.500 mm

é +3.7000 ‘ +3.7000

4.0000 4.0000

IMA: 5.000 mm 74.3000 IMA: 5.000 mm 04.3000
(a) medium wave WFOV (b) medium wave NFOV

8 @® @ g @ i

IMA: 0.000 mm IMA 3.500 mm IMA: 0.000 mm IMA 3.500 mm
i +3.7000 Q +3.7000
4.0000 4.0000
IMA: 5.000 mm 0 4.3000 IMA: 5.000 mm o 4.3000
(c) long wave WFOV (d) long wave NFOV

Bl 6 Stz RGEa A

Fig. 6 Spot diagram of optical system
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