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Effect of fabrication errors on the diffraction efficiency
of sawtooth blazed grating

Ge Jianping®, Shen Weimin®, Liu Quan?, Chen Minghui?

(1. Modern Optical Technology Institute of Soochow University, Suzhou 215006, China;

2. Information Optics Engineering Institute of Soochow University, Suzhou 215006, China)

Abstract: Compared with rectangular and sinus oidal grating, sawtooth grating has higher diffraction
efficiency. It can be fabricated by holographic ion-beam etching and single point diamond turning
(SPDT) technology. First, the errors in fabrication process with the two methods were introduced.
Secondly, effect of these fabrication errors on the diffraction efficiency of sawtooth grating used in NIR
and long-wave infrared imaging spectrometer was analyzed. It is indicated that blaze angle error, vertex
angle error and burin radius are the main factors in diffraction efficiency. This provides a theoretical
foundation and instruction for fabricating high-quality grating used in imaging spectrometer.
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Fig.1 Model of the groove errors
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Fig.2 Surface roughness of the diffractive element
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Fig.3 Blocking effect caused by the burin
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Fig.4 Vertex angle and groove interval as functions of burin radius
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Tab.1 Index parameters of NIR sawtooth grating

Parameter Value
Waveband/pm 0.4-1.0
Incident angle/(°) 35.1
Grating period/pm 4.95
Blzaed angle/(°) 3.9
Material Aluminum
Diffraction order -1
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Fig.5 Effect of fabrication errors on the diffraction efficiency
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Tab.2 Index parameters of long-wave infrared
sawtooth grating

Parameter Value
Waveband/pm 8-10.5
Incident angle/(°) 0
Grating period/pm 50
Blzaed angle/(°) 5.5
Material Gold
Diffraction order -1
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Fig.6 Effect of burin radius on the diffraction efficiency
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Fig.7 Effect of surface roughness on the diffraction efficiency
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