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Fig. 1. Diagram of CARS process.
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Fig. 2. Schematic of traditional CARS microscope.
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Fig. 3. Bidirectional X-Y scanning of polystyrene
beads.
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Fig. 4. (color online) CARS spectrum of polystyrene

beads.
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Fig. 5. CARS image of 4.6 um polystyrene beads with

step size (a) 0.5 um, (b) 0.2 um, (c) 0.1 pm.
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Fig. 6. CARS image of 1.37 pm polystyrene beads.
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Fig. 7. (color online) (a) CARS image of 1.37 pm
polystyrene beads; (b) variation of normalized CARS

intensity with position.
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Research on coherent anti-Stokes Raman scattering
microscopy”

Liu Shuang-Long Liu Wei’ Chen Dan-Ni Qu Jun-Le  Niu Han-Ben*

(Key Laboratory of Optoelectronics Devices and Systems of Ministry of Education and Guangdong Province, College of
Opto-Electronic Engineering, Shenzhen University, Shenzhen 518060, China)
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Abstract
In this paper, we analyze the process of coherent anti-Stokes Raman scattering (CARS) based on quantum theory
and set up a traditional point-scanning CARS microscope. With this microscope, high-contrast images of polystyrene
microspheres are obtained. By scanning polystyrene beads with 110 nm diameter, we reconstruct the point spread faction
(PSF) of the system. And the full width at half maximum of the PSF shows a lateral resolution about 600 nm, which is
larger than the theoretical value (~300 nm). Therefore, we propose several resolution-improvement approaches, which

lay a strong foundation for the realization of nano-CARS microscopy.
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