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Russian quadruplet based electron optics for
ultrafast electron microscopy
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With the development of Mega-electron-Volt ultrafast electron diffraction technology, electron microscopy
based on photocathode radio-frequency (RF) electron guns has become a promising tool for high spatiotem-
poral resolution and shows obvious advantages of suppressing the space charge effect. An ultrafast electron
microscopy is being developed at HUST. Russian quadruplet (RQ) based electron optics is selected to achieve
simultaneous focusing and equal magnification in both vertical and horizontal directions. The RQ exit beam
position must be highly dependent on the entrance beam position and independent of the entrance beam di-
vergence to achieve a point-to-point image, which defines the first-order transfer matrix parameters. COSY
INFINITY code is implemented for optics design. The simplified hard-edge model, the fringe field effects, and
high-order lens aberrations are discussed and further optimized for the electron beam optics design.
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