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Abstract A spectral focusing coherent anti-Stokes Raman scattering (CARS) microimaging system was developed using
a femtosecond oscillator as the excitation source. Pump light and Stokes light were obtained by using dichromatic mirrors.
Two- and three-dimensional microscopic imaging studies of the spectral focusing CARS imaging in the low-fingerprint
region of polystyrene samples were carried out. While changing the delay time of pump-Stokes during two-dimensional
imaging, CARS signal intensity spectra that varied with delay time were obtained. The switching of excited Raman
vibrations in the process of changing the pump-Stokes delay time was analyzed by comparing it to the polystyrene Raman
spectra. Furthermore, the three-dimensional CARS imaging was realized by tomography in the fixed Raman vibration

mode for polystyrene samples.
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DM: dichroic mirror; glass: glass rod; M: mirror; GM: scanning galvanometer; X-\Y-mirror: X\ axis scanning mirror;
SL: scanning lens; TL: tube lens; MO: objective lens; CO: condenser; PMT: photomultiplier tube; PC: control computer
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(b) sum frequency signal
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microscopic imaging results of sample in the red frame range with pump-Stokes delays of 100, 320, 540, 660, 900, and 1200 fs
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Fig. 6 Gaussian fitting result. (a) CARS microscopic imaging of polystyrene; (b) Gaussian fitting curve of CARS signal in region A
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Fig. 7 CARS microscopic imaging results. (a) Image of the polystyrene powder sample in the field of view of the eyepiece;

(b)—(g) results of CARS microscopic imaging at the positions of 0, 4, 7, 10, 13, 16 pm obtained by Z-axis scanning
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