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Application of Double-layer Diffractive Optical Elements in
400-900 nm Wide Waveband Optical System

YANG Liang-liang

(School of New Energy and Electronics . Yancheng Teachers University , Yancheng 224007 . China)

Abstract: Double-layer diffractive optical elements (DOEs) can work within a wide spectral band and have
high diffraction efficiency. A mathematical analytic model of the polychromatic bandwidth integration average
diffraction efficiency for double-layer DOEs in a certain incident angle range is proposed. A 0.4 to 0.9 um wide
waveband optical system containing double-layer DOEs is designed. The optical system has a focal length of 28
mm, a I/ # of 2 and a field of view of 18°. It uses a Petzval objective structure consisting of four lenses. Its
Modulation Transfer Function (MTF) is greater than 0. 67 at 60 lp/mm. The bandwidth integration average
diffraction efficiency of its double-layer DOEs is above 91% in the 0.4 to 0.9 um waveband. In the optical
system, the incident angle upon the diffractive surface is within the range of 0° to 8. 62°. The comprehensive
bandwidth integration average diffraction efficiency of the double-layer DOEs is 97. 36 %. Compared with the
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traditional refractive wide waveband optical system, this wide waveband optical system containing double-layer

DOEs has a simpler structure and higher resolution.

Key words: double-layer diffractive optical element; diffraction efficiency; wide waveband; optical design
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