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A Model of Surface Adsorption Barrier on

Secondary Electron Spectrum of Metal

YU Yangye, CAO Meng, ZHANG Haibo
(Key Laboratory for Physical Electronics and Devices of the Ministry of Education,

Xi’an Jiaotong University, Xi’an 710049, China)

Abstract: A model of surface adsorption barrier on secondary electron (SE) spectrum is proposed
to improve the surface state in accelerators and high power microwave sources. Mathematical
modeling and experimental verification are used in building the model. Inner SEs are chosen as
the initial condition of the SE emission. It is found through analysis that the adsorption of water
vapor distorts the energy level and reduces the surface barrier. Then, Schrodinger equation for
water adsorption is established to get the transmission coefficients. The adsorption barrier model
is built and quantitative relationships between SE spectrum characteristic parameters and
adsorption amount are obtained by considering the inner SE energy distribution. Analytical
results from the model show that increasing the amount of adsorption reduces the surface barrier,
and results in enhanced SE emission from metal wall, narrowed spectrum and aggravated electron
cloud effect. It is also found that the water adsorption on accelerator wall can be reduced or
eliminated, and the SE emission can be suppressed by heating and ion cleaning. Experiments
show that ion cleaning reduces the amount of adsorption, and the adsorption of Ag samples

reduces from its initial value 0.5 to 0, while the spectrum width at half maximum increases from
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5.17 to 12.5 eV.

Keywords: secondary electron emission; secondary electron spectrum; adsorption;

surface barrier; transmission coefficient
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