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Abstract

The effect of mobile phone radiation on human health has
become the subject of interest and recent study by researchers as a result
of the tremendous increase in the use of mobile phones in the world, as
the mobile phone is considered one of the main sources of
electromagnetic radiation, which represents a health risk due to its ability
to penetrate the tissues of the human body according to the World Health
Organization (WHQO). Mobile phones emit radio frequency energy and
non-ionizing electromagnetic radiation that is absorbed by the nearby
mobile phone tissues. In this research which conducts an extensive study
on the impact of the electromagnetic wave on the human head,
especially the brain through the use of mobile phone frequencies
(900MHz, 1800MHz, 2100MHz, 2400MHz) electrical field estimation
and specific absorption rate on a human head for a mass of tissue
(1g, 10g) and comparing the results of the specific absorption rate with
international standards according to the American standard of 1.6W/kg

and the European standard of 2W/kg.

This thesis is divided into two main sections: the first section is
to design a model of the human head consisting of four tissues (skin,
bone, brain, and cerebellum) and to place a flat wave on these tissues
where the electric field strength is calculated. Later, the specific
absorption rate inside the tissues is calculated using two basic methods,
the first method: using the computer simulation technology (CST) and
the second method: the use of the Matrix Lab Analytical Program



(MATLAB). The results are close between the numerical and analytical

methods

In the second section, a human head model is designed in a detailed and
more accurate manner consisting of seven layers of tissue (skin, fat,
muscle, bone, dura mater, cerebrospinal fluid, and brain) and real sources
of energy were given through the design of microstrip patch antennas that
operate at different frequencies. The model designed for the human head
using the (CST) program, evaluating the specific absorption rate, and
providing results by changing the transmitter power and controlling the
distance between the microstrip patch antenna and the model designed
for the human head, and at the required frequencies. As the SAR values
change with the change of the separation distance between the microstrip
patch antenna and the model designed for the human head, where the
lowest SAR values were recorded when the separation distance increased
to 20mm, and The results also showed that the SAR values increase with
the increase in the transmitted power when the frequency is fixed. The
SAR was reassessed when the transmitted power and frequency
increased, and it was found that the SAR values increased with
increasing the frequency of the microstrip patch antenna. It is concluded
that the SAR values at 1800MHz in brain tissue were 2.57W/kg and
2.23W/kg at the separation distance d=15mm and d=20mm. These values
exceeded the safety limit recommended by global and international
organizations when the transmitted power of the microstrip patch antenna
is 2W, In the case of evaluating the SAR at the frequency of 2100MHz
and at the transmission power of 1W and 2W, it is 1.78W/kg and



3.57W/kg respectively at the separation distance d=15mm, where these
values are outside the permissible limits of before international
organizations and standards that represent a danger to humans and their

health.
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