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Design of a high—resolution rotating grating spectrometer

SHEN J iaqi1 , YANG Zhaoqing1 , FUWei', WANG Xingyu1 , GUO Hanmingl’2
(1. School of Optical-Electrical and Computer Engineering, University of Shanghai for
Science and Technology, Shanghai 200093, China;

2. Shanghai Key Laboratory of Modern Optical System, University of Shanghai for
Science and Technology, Shanghai 200093, China )

Abstract: A high-resolution and wide-spectral Raman spectrometer based on a Czerny-Turner (C-
T) optical configuration with a rotating grating was designed to address the trade-off between
resolution and spectral coverage in grating spectrometers. The excitation wavelength was set at
532 nm, with a spectral range of 80~3000 cm™' with a resolution of 1.2 cm™! The spectral range
was divided into three bands: low (80~1450 cm™! ), medium (855~2225 cm™!), and high (1630~
3000 cm™!). Optimization was primarily focused on the medium band, while considering the entire
frequency band. By fine-tuning the rotation angle of the grating, the low, medium, and high bands
were all located on the effective image plane of the CCD detector. The point spread function, root-
mean-square (RMS) wavefront error, and modulation transfer function (MTF) of the imaging

system all met the design requirements.
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Tab. 1 Original optical system structure parameters and optical component characteristics parameters

b eI Tilt about X /(°) Decenter ¥ /mm Thickness Z /mm f'mm D/mm
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Tab. 2 Optimized optical system structure parameters and optical element characteristics parameters

Sttt Tilt about X/(°) Decenter ¥/ mm Thickness Z/mm fimm D/mm
HEH B 4.893 0 110.534 363.6784 15
QiE PR 28.800 16.000 -92.000
R 5.090 50.000 120.000 307.2622 30
CCD 26.000 130.000 -135.200
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