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Effect of Incident Wavelength on Diffractive Efficiency of Fresnel Lens

LI Hong-jun LI Feng-you LU Zhen-wu LIAO Jiang-hong WENG Zhi-cheng
The State Key Laboratory of Applied Optic ~ Changchun Institute of Optical and
Fine Mechanics and Physics  The Chinese Academy of Sciences ~ Changchun 130022

Abstract 16-step Fresnel lens of high diffractive efficiency is fabricated by ion beam etching. Diffractive efficiency of Fresnel lens
is important factor to evaluate the quality of Fresnel lens. The incident wavelength except fabrication errors has effect on diffractive
efficiency of Fresnel lens for broadband diffractive-refractive hybrid optical system. The effects of incident wavelength on diffractive
efficiency of Fresnel lens are analyzed. Four kinds of laser source are used to measure the diffractive efficiency of Fresnel lens. It is
pointed that the diffractive efficiency decreases greatly in short wavelength but one decreases smally in long-wavelength.
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Fig.3 Three-dimension profile of Fresnel lens with
16-step in single period
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Fig.4 Measured setup of the diffractive efficiency
of the Fresnel lens
1 light source 2 photodetector 1 3 splitter 4 pinhole

5 collimator 6 CCD camera 7 aperture 8 photodetector 2

Table 1 Comparison the measured data of diffractive efficiency
with the theoretical one for different wavelength

A /nm 532 632.8 670 808
Nmeasured 7 %0 65.1 91.1 2.5 88.1
Niheoretical 7 %0 71.2 9.4 99.4 94.3
Derivation/ % 6.1 5.3 6.9 6.2
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