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An Optical Path Design of High-resolution Grating Spectrometer

CHEN Kai' , PANG Yajun®, ZHOU Keyan'

(1. Tianjin Deviser Electronics Instrument Co. , Ltd. , Tianjin 300380, China; 2. State Laboratory of Opto-electronics

Information Technology, Ministry of Education, Tianjin University, Tianjin 300072, China)

Abstract: The use of spectrometers to detect the spectral radiation characteristics of light sources and measure key indi-
cators such as wavelength, power and signal-to-noise ratio of light sources are very important measurement instruments in opti-
cal fiber communication systems. In order to increase the resolution, the conventional grating spectrometer uses the method of
increasing the number of grating lines and increasing the aperture of the collimated light path system, which results in the dis-
advantages of expensive devices, large size, and the like. In order to solve this problem, a spectrometer optical path design
based on holographic grating fourth-order diffraction is proposed. Through multiple reflections of the prism and the planar mir-
ror, the optical signal is subjected to four diffractions, which greatly improved the resolution and reduced the optical path vol-
ume. The principle of the optical path is analyzed in detail, and the relationship between the wavelength, dispersion rate,
and resolution of the fourth-order diffraction is established. The use of Zemax software simulations shows that the optical path
design can meet the spectral requirements of the 600 nm-1700 nm band, the C-band resolution is greater than 20 pm, and the
maximum resolution of 1700 nm is 13 pm.

Key words; spectrometer; optical design; fourth-order diffraction ;resolution





