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Influenced by Elements Tolerances
Abstract

Study on the Performance Indexes of Spatial Heterodyne Spectrometer

Luo Haiyan Shi Hailiang Li Shuang Xiong Wei Hong Jin
(Key Laboratory of Optical Calibration and Characterization of Chinese Academy of Sciences, Anhui Institute of

Optics and Fine Mechanics , Chinese Academy of Sciences, Hefei, Anhui 230031, China)

The system performance index of spatial heterodyne spectrometer (SHS) influenced by elements
tolerances, which include the angle tolerances, thickness tolerances, index of inconsistency and so on, is analyzed
image
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through processing interference images with non-sequence model of spatial heterodyne spectroscopy. Following the

—

grade of the manufacturing tolerance put forward by non-sequence model, and incident spectrum of SHS recovered by
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Fourier transformation, the prototype instrument of SHS is built and tested in the laboratory. and the performance

characteristics are verified. The goal is to design an interferometer that all components do not need any further
OCIS codes
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position or angle adjustment. According to distribution results of tolerance by analysis, the instrument is produced,

and the results show that the instrument performance indexes are in agreement with the theoretical characterization.

spectroscopy; spatial heterodyne spectrometer; performance index; elements tolerances; interference
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Fig. 1 Schematic diagram of basic SHS configuration
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Table 1 Design indexes of interferometer unit on O, channel

No. Parameters Performance index
1 Littrow wavelength 757 nm
2 Ruled area 32 mmX 26 mm
3 Groove density 600 groove/mm
4 Littrow angle . 13.126°
5 Resolution 0.5 cm™!
6 Detector 1024 X1024@13 pm
7 Beam splitter 50 mm X 50 mm
8 Field of angle 2.5°
9 Image optics ratio 0. 6207
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Fig. 2 Ideal model of interferometer about O, channel
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Fig. 4 Effect of gratings angle error on spectrum
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Table 2 Tolerance limit of interferometer element

No. Parameters Tolerance
1 Angle error +2"
2 Pyramidal error +5"
3 Thickness error +0.05 mm
4 Cumulative angle error 410"
5 Cumulative thickness error +0.15 mm
6 Groove density accuracy +0.1%
7 Groove orientation precision +30’
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Fig. 6 Spectrum results based on tunable laser
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