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Optimization of einzel lens configuration for ultrafast
electron pulse focusing simulation
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(School of Physics and Electronic Information, Gannan Normal University, GanZhou 341000, China)

Abstract: The finite element method (Poisson Superfish) and the general particle tracer are used to simulate the einzel
lens of the 100 keV ultrafast electron diffraction device in the Institute of Physics, Chinese Academy of Sciences. The simula-
tion studies the focusing behavior of 100 keV ultrafast electron pulses under different configurations of electrostatic lenses, ad-
dressing the core issues in the three-electrode electrostatic lenses. Small electrode holes, small hole arc edges, and thin thick-
ness are necessary for better focusing. For a pulse with a radius of 0.1 millimeters, it can be focused to 39 micrometers when
the aperture 1s reduced. Small radius circular arc or small B value elliptical arc are also needed of hole edges for strong pulse fo-
cusing. The electron pulse can be focused to a diameter of 49 micrometers by reducing the B-axis of the elliptical arc of the
hole. When the arc of the hole is circular, reducing its radius can focus the electron pulse to 39 micrometers. When the hole's
arc radius is 1 millimeter, there exists an optimal thickness of 6 millimeters, at which the electronic pulse can be focused to 38
micrometers. The focusing behavior of ultrafast electron pulses under electric lens is similar to electron beams. These results
can promote the application of electric lenses in UED. The results are also useful for the development of electron beam optics,
transmission electron microscopy, and scanning electron microscopy. This article has strong practical application value.
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