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Abstract

The electric guitar is widely used by many musicians. However, the relation between the string vibrations of
a guitar and the electric signals that it produces is not fully investigated. The pickup devices, which transduce
the string vibrations to the electric signals, are therefore not easy to design. Currently, designing the pickups
requires knowledge and intuition of trained experts. If the simulation of the pickup process becomes possible,
it will become easy for a musician to design his or her own pickups that produce the sound that he/she likes,
without knowledge and intuition of trained experts. However, in transient analyses of electromagnetic fields
with moving media, it is difficult to grasp the phenomena theoretically in the same manner of the convective
heat diffusion since the treatment on the coupled problem with the field and dynamics is necessary. In this
paper, we illustrate the dynamic magnetic flux patterns around the electric guitar pickup, where the string will
move over the permanent magnet surrounded by the pickup coil, using COMSOL Multiphysics.
Keywords: Finite Element Analysis, Electromagnetic Analysis, Guitar Pickup, Moving Medium, Weak Coupled
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