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Virtual simulation experiment of Czerny-Turner grating spectrometer

MA Yan
(School of Physical Science and Engineering, Tongji University, Shanghai 200092, China)

Abstract: Based on the computer simulation software COMSOL, a simulation program of the op-
tical system of the Czerny-Turner grating spectrometer was designed. The simulations of the effect of
entrance slit width and grating constant on the resolution of grating spectrometer were realized, and
the simulation results were displayed in an intuitive way. Through the simulation experiments,
students could deeply understand the optical structure and working principle of Czerny-Turner grating
spectrometer, as well as the basic knowledge of optical spectroscopy.

Key words: Czerny-Turner grating spectrometer; virtual simulation; calibration; resolution of
grating spectrometer
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Virtual simulation experiment of Ne atom Doppler-free spectrum

HUANG Wan-hui', ZHANG Shi-an', DENG Li', CHENG Lin', QIN Ling-ze',
XIN Jing', YIN Yaling', HONG Xian-feng®
(1. School of Physics & Electronic Science, East China Normal University, Shanghai 200241, China;
2. AH UST Original Technology Co. LTD. , Hefei 230089, China)

Abstract: Based on the virtual simulation experiment platform, the super fast light field and mat-
ter interaction was designed. Six gradients of experiments were designed to realize the measurement of
Ne atom Doppler-free spectrum according to students’ cognitive gradients, including two Doppler
broadening absorption and excitation spectra, Doppler-free out cavity intensity saturation absorption
spectrum and intensity internal modulation spectrum, Doppler-free polarization spectrum and polariza-
tion internal modulation spectrum. These series of experiments had been carried out in the teaching of
spectrum measurement technology. Through the virtual simulation experiment, students got a deeper
understanding of the mechanism of Doppler broadening, lamb depression, atomic saturation absorp-
tion, atomic polarization selective absorption and other basic concepts and the experimental design idea
to eliminate Doppler broadening. The application method and application scope of lock-in amplification
sensitive detection technology were also grasped.

Key words: Doppler-free broadening; virtual simulation experiment; blended learning
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