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Effect of Type- [V Concave Holographic Grating Parameter Errors on
Spectral Performance and Their Compensation
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Y"Changchun Institute of Optics s Fine Mechanics and Physics, Chinese Academy of Sciences ,
Changchun., Jilin 130033, China
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Abstract There are errors between the theoretical values and the actual values for the parameters of type-[\V concave
holographic grating during its recording and using process, which will affect the spectral performance of the concave
holographic grating. A simple grating optimization function which can be used to describe the spectral width is
derived from the Fermat's principle and a comparison to the root-mean-square (RMS) optimization function which is
complex and disable to describe the spectral width is made to justify its validity. The errors are divided into two
categories by their location relative to the reference plane and a quantitative analysis of their effects on the spectral
performance of type-]V concave holographic grating is made. The results indicate that the error of one recording
parameter or using parameter in the reference plane can be compensated by adjusting other recording parameters or
other using parameters, and the recording parameter errors can be compensated by adjusting the using parameters
when the grating constant is not changed; the compensation for the parameter error outside the reference plane can
only be made by adjusting other parameter’s distance from the reference plane.
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Fig. 1 Schematic diagram of concave holographic
grating system
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Fig. 3 Effects of using parameter errors on spectral width
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