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Abstract; Aiming at the decreasing imaging quality and detection accuracy of scanning electron
microscope (SEM) energy dispersive spectrometer caused by surface adsorption and
contamination, an analysis method of SEM energy spectrum based on a numerical calculation
model of secondary electron emission from adsorbed surface was proposed. Firstly, a multilayer
N, adsorption model was constructed on the Cu surface by the Polanyi potential theory.
Secondly, considering the effect of adsorption on the work function and electron scattering
process, a Monte Carlo method was applied to track the electron scattering trajectory to develop
the electron and N, molecule scattering model. Finally, combining the N, multilayer adsorption
model with the scattering model, an accurate simulation model of secondary electron emission on
the adsorbed surface was developed, which was used to study the influence of N, adsorbed

molecules on the energy spectrum. The numerical results show that when the adsorption capacity
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of N, molecule increases to 3 X 10" em ?, the maximum peak energy and the full width at half
maximum of the secondary electron spectrum increase by 3. 16 and 4. 76 times, respectively, and
the ratio of secondary electron decreases by 0. 58 times. Using the proposed model for optimizing
the detector design can improve the efficiency of secondary electronic signal collection, reduce the
noise signal and improve the resolution. Compared with the previous models, the proposed model
breaks through the restriction that the adsorption capacity of molecules needs to be less than 3 X
10 em %, and can more realistically describe the effect of adsorption on electron scattering,
which provides a reliable analysis method for studying the energy spectrum of complex surface
under the SEM condition

Keywords: Scanning electron microscope; energy spectrum; secondary electron emission; nitro-

gen; Monte Carlo simulation
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Table 1 Scattering types considered in the model
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