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A Study on Transcranial Magnetic Electrode Simulation Using Maxwell 3D
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Abstract In this study, we conducted a study on the transcranial magnetic electrode, a method for
the study of dementia and muscle pain, a neurodegenerative disease caused by an aging society,
which is becoming a problem worldwide. In particular, transcranial magnetic electrodes have been
studied to improve their ability to be deteriorated by dementia symptoms such as speech, cognitive
ability, and memory by outputting magnetism deep into the brain using coils on the head epidermis.
In this study, simulation was performed using Maxwell 3D program for the design of coil, the core of
transcranial magnetic electrode. As a result of the simulation comparison between the coil designed by
the previous research and the coil through the research and development, the output was found to be
superior to the conventional designed coil. The graphs of the coil outputs of B-Field and H-Field are
found to be symmetrical, but the symmetry between each coil is pseudo-symmetrical and not accurate.
Based on these results, an experiment was conducted to confirm whether the output of the head
epidermis through both coils is possible. In the magnitude field of the reverse-coil 2-coil analysis, the
maximum output was 3.3920e + 004 H [A_per_meter], and the vector field showed the strongest
magnetic field around 35 to 165 degrees. It was confirmed that the magnetic output canceled due to
the magnetic output. In the case of the forward 2-coil, a maximum of 3.2348¢ + 004H [A_per_meter]
similar to the reverse coil was observed, but in the case of the vector field, the magnetic output
regarding the forward output and the head skin output was confirmed. However, when the height
change in the output coil, the magnetic output was reduced.
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Fig. 5. 2nd simulation result: y-axis — kA_per_meter,
x-axis: Distance (mm)
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Fig. 6. 3rd simulation result: y-axis — kA_per_meter,
x-axis: Distance (mm)
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Fig. 7. 4th simulation result: y-axis - kA_per_meter,
x-axis: Distance (mm)
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Fig. 8. 5th simulation result: y-axis — kA_per_meter,
x-axis: Distance (mm)
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Fig. 9. 6th simulation result: y-axis - kA_per_meter,
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