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Abstract

In this paper, based on the 785 nm Raman laser as the excitation light source, a detection system
was designed to study the Raman spectra of the liquid samples of carbon tetrachloride CCL4; mo-
lecules and ethanol solutions. Numerical values of Raman shifts for molecules and ethanol solu-
tions also improve understanding of Raman scattering effects. Combined with the measured spec-
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tral results of ethanol and CCL; molecules and optimizing the data, the spectral characteristics
such as Raman activity, relative intensities, molecular vibration modes and the relationship be-
tween Raman characteristic peaks were discussed. The results of this paper not only enrich the
microscopic information of the above two types of tested materials, but also systematically recog-
nize their spectral identification methods.
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Figure 1. Schematic diagram of semi-classical quantum theory of Raman scattering
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Figure 2. Measuring device for Raman spectroscopy
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Figure 3. Structure diagram of Raman probe
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Figure 4. Raman signals corresponding to different energy levels
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Figure 5. Nine normal vibrations of the carbon tetrachloride molecule
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Figure 6. Molecular structure of ethanol
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Figure 7. Optical path design of laser debugging optimization experiment
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Figure 8. Excitation light spectrum
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Figure 10. Transform display range to observe Stokes line characteristic peaks of CCL,
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Figure 11. Characteristic peak positions of CCL, Raman Stokes lines
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Figure 12. Characteristic peak positions of the Raman Stokes line spectrum of ethanol
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