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This thesis presents the calculation of the power-frequency induced current in
the human head by the finite difference time domain method to study the induced
current characteristics and the calculation accuracy. The calculation has been carried
out for simple models and a human head model. The simple models used here are
single- and two-layer, concentric or eccentric, cylinders and spheres. A 4-mm
resolution head model has been constructed from anatomy database.

To reduce the calculation time, the calculation has been done at a high
frequency, and the results were then scaled to the power frequency. When the
frequency is higher than 2 MHz, it affects the c'alculation- accuracy. A conductivity
smaller than 0.5 S/m is not suitable for applying the frequency scaling. The calculation
error is high at the edge of the models and using linear extrapolation at the edge
reduces the error well only for the homogeneous models. For the worst case of the
simple models, the average and maximum errors are 9% and 90%, respectively. In the
human head model under a magnetic field of 1/377 A/m, the maximum current density,
approximately 6.58 nA/mZ, is located at the edge of the brain. Organs having large
induced current density, about 6 to 26 nA/m’, are the muscles at the edges of the head

and neck.



