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Abstract. This paper presents the results of a geometrical study for a new type of magnetic 

stimulator for neural tissue. The authors have simulated in 3D electromagnetic software a 

suite of magnetic stimulators for neural tissue. Graphics have been plotted to overview the 

field generated by the stimulators and to best choose the geometry that will produce the 

most focused field.  
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1. Introduction  

Transcranial magnetic stimulation (TMS) allows direct initiation of cortical 

activity, adding a new dimension to studies of the human brain. In TMS, the 

cortical cells are stimulated non-invasively by strong magnetic field pulses that 

induce a flow of current in the tissue leading to membrane depolarization and 

thereby to neural excitation. 

This article studies the best design geometry for a new stimulator coil, in 

order to produce a focused stimulation. 

2. Transcranial magnetic stimulator 

The article presents the results obtained in 3D simulation software, for a set 

of geometrical variations in a stimulator coil. The study makes a comparison of 

the field distribution on parallel planes situated in front of the stimulator, at 

different distances from it. 

We must say that the geometry variation is not made to the winding itself, 

but to its magnetic circuit. Classic stimulation windings do not have a magnetic 

circuit, making it harder to modify the shape of the magnetic field generated by 

them. In order to understand the optimization criteria we must understand the 

principle of magnetic stimulation of nerve tissue. 

2.1 Magnetic stimulation-basic principles 

The neurons are stimulated by applying a rapidly changing magnetic field. In 

TMS the excitation is obtained through a pulse current that drives a coil 




