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 ABSTRACT 
The PBP-CMU Electron Linear Laboratory (PCELL), Chiang Mai University, in collaboration with the National 

Astronomical Research Institute of Thailand (NARIT), is developing in a scanning electron microscope (SEM) system. 
PCELL is responsible for the design and development of electron gun, condenser magnetic coils, and a steering 
magnet for beam alignment. This work focuses on the design and electromagnetic simulation of the steering 
magnet required to deflect a 20 keV electron beam by 92.57°, corresponding to steering the beam from the 
vacuum-tube wall edge toward the tube center. The magnet was designed under mechanical and electrical 
constraints such that the overall frame (including coil windings) must not exceed a 40 mm tube radius, and the 
available power supply limits the coil current to 1 A. CST Studio Suite 2025 software was used to optimize the 
magnet geometry and field distribution to meet the deflection requirement within these constraints. Simulation 
results indicate that the proposed steering magnet provides the required beam deflection and is suitable for 
integration into the NARIT SEM system. The design approach can also be adapted for beam-steering applications 
in other electron microscope platforms. 
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