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Abstract: Based on the finite element method( FEM) , the discharge and ion transport processes
of the sputter ion pumping units were studied. The plasma module, the magnetic field module,
and the charged particle tracking module were coupled by COMSOL Multiphysics. The
distribution law of electron density in the anode cylinder was obtained. The effects of parameters
such as pressure, anode voltage and magnetic field strength on electron density were investigated.
The trajectories of the ions at different pressures were tracked, and the impact energy and angle of
the ions to the cathode plates were obtained. The obtained parameters were then applied to the
theoretical pumping speed calculation and the results were compared with the experimental
pumping speed. They have good consistency and verify the accuracy of the simulation model,
which provides a suitable method for structural design and performance optimization of sputter ion
pumps.
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Fig. 1 Pumping principle diagram of sputter ion pumps
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Fig. 2 Numerical calculation of geometric structure and
mesh model
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Fig. 3 Grid independence verification
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Fig. 4 Distribution of electron density( r is radius;z is height)
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Fig. 5 Electron density on the central axis of anode
cylinder under different voltage( z is height)
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Fig. 6 Electron density on the central axis of anode
cylinder under different magnetic field intensity
(z is height)
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Fig. 7 Trajectories of nitrogen ions in the cross section
of anode cylinder under different pressures
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Fig. 8 Incident angle and impact energy of nitrogen
ions on the cathode surface under different
pressures
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Fig. 9 Theoretical pumping speed and experimental
pumping speed
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