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Abstract : This paper presents an analysis of SAR(Specific Absorption Rate) distribution characteristics in a head model
using FDTD(Finite Difference Time Domain). In this study human head was modelled in four elements-layered structure,
consisting of skin, fat, skull and brain. To calculate the electromagnetic fields wihtin the head model, FDTD method was
used. In the FDTD method, the electromagnetic wave is analyzed by solving a Maxwell's equations repeatedly. For the
calculation, distance between power source and head model increased by 10[m]. Power density and incident electric field
intensity were calculated. Based on the incident electric field, the program which calculate intemal electric fields intensity
and SAR calculation of the head model were developed. The results of developed program using FDTD were compared
with those of a commercial programs, which showed the availability and usefullness of the suggested scheme in this

paper.
Key Words : SAR distribution, FDTD method, maxwell's equations, head model.
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Table 1. Gabriel's parameters of human tissues according to
various frequencies.

Frequency| Permittivity(¢) | Conductivity( o)
[GHz}
Tissues 10} 1512010 15 20
Skin(wet) 457 | 444 | 435 |0.88| 1.09 | 1.34
Fat 1131111 | 11.0 {0.12 0.16 | 0.21
Skull 11.2 | 109 | 10.6 [ 0.24 0.30 | 0.38
Brain 5231507 | 497 1099 1.23 | 1.51
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Fig. 1. Diagram of electromagnetic field analysis program.
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Fig. 2. Power density according to distance.
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Fig. 3. Blectric field intensity according to distance.
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