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Abstract

The optical and electronic properties of two-dimensional atomic crystals including graphene are closely dependent on their layer
numbers (or thickness). Itis a fundamental issue to fast and accurately identify the layer number of multilayer flakes of two-dimensional
atomic crystals before further research and application in optoelectronics. In this paper, we discuss in detail the application of transfer
matrix method to simulate the optical contrast of ultrathin flakes of two-dimensional atomic crystals and further to identify their
thickness, where numerical aperture of microscope objective is considered. The importance of numerical aperture in the thickness
determination is confirmed by the experiments on the graphene flakes. Furthermore, two lasers with different wavelengths can be
serviced as light sources for the thickness identification of flakes of two-dimensional atomic crystals with a size close to the diffraction
limit of the microscope objective. The transfer matrix method is found to be very useful for the optical-contrast calculation and

thickness determination of flakes of two-dimensional atomic crystals on multilayer dielectric substrate.

Keywords: two-dimensional atomic crystals, multilayer, the transfer matrix, optical contrast
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