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Radio frequency transmission of information through mobile phone device raises the
quantity of power density needed for the transmission. However, effects of electromagnetic
transmission on human health remain uncertain and have not yet been definitively proven.
Human head is the nearest organ during the usage of a mobile phone. Real experiment in vivo
to study the effect is due to ethic reason impossible. Computer-based modeling of human body
comprising of anatomical and electrical properties provides an alternative, since the model of
human body is reasonable in price and can be modified easily. Thus, computer-based
simulation of the propagation of electromagnetic waves combined with the computer-based

model of human body is suitable to be applied to investigate their effect.

In this work, the method of finite difference was applied to study the distribution of
electrical potential and field strength. In the first step, a homogenous volume was divided into
equidistant subvolume, the so-called voxel, which was defined by proper properties of specific
condugctivity, permittivity, and permeability. Hence, the volume was modeled as a 3D circuit.
Numerical method was then applied to calculate the distribution caused by a direct current
source. A real and equivalent resistor mesh then verified the results from the simulation. The
verification turned out to follow the theoretical expected results. This technique was then
applied to model the inhomogeneous volume as a human head. However, the inhomogeneous
model was studied only as a 2D model, consisting of a skull layer and a brain layer. In order to
investigate the propagation of electromagnetic wave transmitted by an isotropic antenna on an
inhomogeneous planar domain, a layer of 30%30 elements of size 5x5 mm’ was constructed
and maximal transmitted electrical strength was set to 20 V/m at difference frequency of 900

MHz and 1800 MHz, respectively.

Low frequency radiation has spread over larger area than higher frequency. Distribution
of electric strength seems not to be different in term of both different frequency and different
tissues. The maximum values of Specific Absorption Rate in brain model are 0.1235 W/kg and
0.1561 W/kg in case of 900 MHz and 1800 MHz respectively. Moreover, both results show that
there are very small values of SAR in skull layer; hence less amount of energy was absorbed
per mass unit in skull than in brain. Also, lower frequency wave caused the larger area of

absorption than the higher frequency field.





