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Short Abstract

In this paper, the magnetic field outside of the human head was obtained by the method of the forward problem solution and using a new four layer
eccentric spherical conductor model for the human head. The use of numerical methods for human head has little accuracy due to dimensions of the
human head and the low frequency of brain waves. Using the concentric models due to the difference in the actual geometric shape of different layers
of the human head and the concentric spheres causes errors in estimating the source location. The three layer model can cause errors due to ignoring
the difference in the conductivity between the brain and the cerebrospinal fluid around the brain. Therefore, the results related to an eccentric four layer
spherical model in this paper are more accurate than the results related to the three layer spherical models. The spherical model has isotropic layers, that
is, the electrical conductivity coefficients of each layer are the same at all points of that layer. The equations were obtained analytically using a dipole
as a source. According to our results, it was observed that the magnetic field graph of the new model has little changes compared with to the other
models.
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1-  Short Introduction (4-5 lines)

So far, many simulations have been done for the magnetic fields produced by the human brain to obtain information about its electrical activity. The
final goal of these simulations is to solve the direct or inverse problem for the magnetic field, and in other words, to determine the nature and location
of the electrical activity of these organs by measuring the magnetic fields outside the brain. In this paper, the human head was modeled as a four layer
spherical model.

2-  Proposed Work and Methodology (including comprision, simulation/experimental results and discusion)

In this paper, the work done in the past to find the magnetic field created outside the head by analytical method was reviewed. A new eccentric four
layer model is presented for the human head and it is obtained analytically and by using the magnetic potential vector of the magnetic field equations
outside the head. By using simulations, the effect of changing different parameters on the magnetic field diagram can be determined so that the new
model can be fully checked and confirmed.

3-  Conclusion (4-5 lines)

In this paper, we obtained expressions for the magnetic field outside a eccentric multilayer isotropic conductor caused by the current dipole with different
moments inside it. Also, how the general magnetic fields change in relation to the degree of non-concentricity of the internal non-concentric layer, in
relation to the electric dipole distance from the coordinate origin, and in relation to the age of the people were investigated. The results of the simulations
showed that the diagram of the magnetic field outside the head related to the eccentric 4 layer model is similar to the magnetic field diagram related to
the eccentric 3 layer model and the 3 and 4 layer cocentric models. Therefore, the new model presented in this article was approved.
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