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Advances in time-stretching based coherent Raman spectroscopy
techniques
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(1. School of Optical-Electrical and Computer Engineering, University of Shanghai for Science and Technology ,
Shanghai 200093, China;

2. Department of Electrical and Electronic Engineering, The University of Hong Kong, Hong Kong, China)

Abstract: Coherent Raman spectroscopy and imaging technology, as a new type of label-free detection technology, has
been widely used in biomedicine, material science and other fields by virtue of its high specificity and non-invasive ad-
vantages. In recent years, the combination of time stretching and coherent Raman spectroscopy effectively breaks
through the limitations of traditional spectrometers in terms of sampling rate and spectral range, and provides a new idea
for high-speed and broadband Raman spectroscopy and imaging. This paper firstly describes the basic principle of time
stretching and its theory, and summarizes the results of the application of this technology in other fields; then systemati-
cally combs through the research progress of coherent Raman spectroscopy based on time stretching; finally, it looks
forward to the future development of coherent Raman spectroscopy based on time stretching.

Key words: Time stretching, Coherent Raman spectroscopy, Stimulated Raman scattering, Coherent anti-Stokes
Raman scattering
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Fig. 1 Principle of time stretching high-speed measurement
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Fig. 2 Plot of energy level changes and spectra of the CRS process. (a) Plot of energy level changes in the CRS process, with the

CARS process at the top and the SRS process at the bottom. (b) Spectral variation in the CRS process, with input light at the top

and output light at the bottom. The pictures are quoted from Ref. [2]
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Fig. 5 (a) Schematic diagram of the experimental setup. (b) Spectra of the probe pulse measured using time stretching, as a ref-
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Table 2 Comparison of temporal resolution, spectral resolution, and detector performance of the time-stretching

technique with other techniques
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