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Ultrafast electron probing techniques offer unique experimental tools for investigating the structural dynamics
of ultrafast photo-induced processes in molecular and condensed phase systems. In this work, we propose
using the SEALAB Photoinjector’s exceptional and versatile electron beam parameters to develop a state-of-
the-art facility for ultrafast electron diffraction and imaging (UED and UEI) experiments with high sensitivity
in space, energy, and time. We first address the design of an electron lens based on quadrupoles that enables
easy switching between diffraction and direct imaging modes with minimal system changes. We compare
the performance of the quadrupole-based lens with a simpler solenoid-based lens with similar functionality
by calculating their respective aberration coefficients. Furthermore, we introduce the necessary beam-line
modifications for enabling dark field imaging in the SEALAB Photoinjector. This development is crucial to
achieve high-resolution imaging and enable the study of a wide range of material systems.
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