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Fig. 1 Schematic structure of a spectrometer
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Fig. 2 Sampling Process in the dimension of dispersion
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Fig. 3 AMTF; as a function of frequency
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Fig. 4 Average aliasing error as a function of f at f=0.5
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The Analysis of the Sampling Modulation Transfer Function and the
Influence on the Gaussian Spectra

ZHAO Lie-feng, XU Zhi-hai* , FENG Hua-jun, LI Qi
State Key Lab of Modern Optical Instrumentation, Zhejiang University, Hangzhou 310027, China

Abstract As the parameters of the photoelectric detector have important effects on the performance of the dispersive spectrome-
ters, it is necessary to detail the discrete sampling process of the photoelectric detector array. In the present paper, the sampling
model was setup, and the effects on the sampling results caused by the spatial frequency of the cosine signal, the width of the
sampling pixel, and the initial phase of the sampling pixel position to the crest of the input cosine signal were discussed thor-
oughly in the frequency domain. By introducing the integral function, a general expression of the sampling modulation transfer
function was given, and the concept and expression of the average sampling modulation transfer function was proposed. Since
that expression eliminates the effect of initial phase, it is much more convenient to the practical applications. For the typical
Gaussian spectrum produced by the dispersive spectrometer, the Fourier transform result of that spectrum was multiplied by the
average sampling modulation transfer function to produce a functional expression of the modulation transfer function of the whole
system. The average aliasing error of the sampling process was expressed as a function of spatial frequencies; the relationship
between the peak value of the average aliasing error and the width of the Gaussian spectrum was discussed; and the critical value
of the spectrum width to restore this spectrum precisely was proposed. That critical value is significant for providing guidance to

the design and fabrication of dispersive spectrometers.
Keywords Dispersive spectrometer; Photoelectric detector array; Modulation transfer function; Gaussian spectrum
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