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Multilayer Diffraction Element with Wide Field of View and
High Diffractive Efficiency
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Fan Changjiang Zhao Yahui

Abstract A novel multilayer diffractive optical element (MLDOE) composed with different optical materials is
investigated and the materials combination principle is discussed. The results show that the first layer, the last layer
and the middle layer should be high refractive index and low dispersion optical material, low refractive index and high
dispersion optical material, and smaller Abbe number optical material, respectively. The diffractive efficiency of the
MLDOE at each wavelength in designed band is larger than 90% and the full angle of view can reach 110°, which can
effectively improve energy utilization ratio and image quality of the hybrid refractive-diffractive optical system.
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Fig. 2 Diffractive efficiency of double-layer

DOE versus incident angle
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Fig. 3 Diffractive efficiency of MLDOE versus wavelength and incident angle. (a) Side view; (b) vertical view
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Fig. 4 Diffractive efficiency of MLDOE versus

incident angle
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Table 1 Incident angles at different wavelengths

when the diffractive efficiency exceed 90 %

Wavelength /pm Incident angle /(%)

0. 40 29.7
0. 45 51.5
0.50 57.4
0.55 60. 1
0. 60 61.4
0. 65 61.9
0.70 61.7
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Table 2 Incident angles versus different filler materials

when the diffractive efficiency exceed 90 %

First layer is FCD1,last layer is FD6

Filler ng Vg Incident angle /(*)
PC 1. 5855 29.9092 61.1
PS 1.5905 30. 8669 55.6
SAN 1.5674 34.8123 04,4
PMMA 1. 4915 57.4408 52.6
CR39 1.5039 58. 8000 48.5
TYPEA 1.5151 41. 5850 40.9
PYREX 1. 4740 65. 3864 27.8
QUARTZ 1. 5443 70.1320 25.4
SEAWATER 1.3395 57.9177 23.7
WATER 1. 3330 55.7943 23.6

First layer is LAF4,last layer is FK1

Filler 14 4 Incident angle /(%)
PS 1.5905 30. 8669 52.7
SAN 1.5674 34.8123 50. 6
BASF55 1. 6998 34. 6804 40.9
PC 1. 5855 29.9092 38.5
TYPEA 1.5151 41. 5850 34.5
ACRYLIC 1. 4917 55.3102 31.0
COC 1. 5337 56.2279 26.9
BASF5 1. 6032 42.5048 25.3
PYREX 1. 4740 65. 3864 24.4
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