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A Study of Power Absorption in Human Head Exposed
to Plane Wave
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Abstract

The specific absorption rate (SAR) distributions in various models of the human head have been
analyzed when the models are exposed to 350 MHz and 900 MHz plane waves. The numerical analysis
is performed with the finite-difference time-domain (FDTD) method. A homogeneous sphere including
a cylinderical neck, a homogeneous head shaped model, and a heterogeneous realistic mode] are used as
models of human head. The incident plane wave used for these calculations is propagating from the
front to the back or from the back to the front of the head model, with its E-field vector orientation
being parallel to the major length of the body. The specific findings are: 1) the average SARs of the
three models are similar mutually but the local SARs of them differ greatly mutually; 2) the power is
deposed more deeply in the head at 350 MHz, which is roughly the resonant frequency of a human
head, than at 900 MHz: 3) for a plane wave propagating from the back, “hot spot” is found in the neck
region, not in the head: 4) for a plane wave propagating from the front, “hot spot” is found in the nose
at 900 MHz, and in the upper part of the lip and the jaw region at 350 MHz.
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Fig. 1. Head models.
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Fig. 7. SAR distribution on the sagittal plane for the planewave propagating from the front (900 MHz).
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Fig. 8. SAR distribution on cross section through the model of the head at the base of the nose for the
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planewave propagating from the front (900 MHz).
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Fig. 9. SAR distribution on the sagittal plane for the planewave propagating from the back (350 MHz).
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Fig. 10. SAR distribution on the sagittal plane for the planewave propagating from the front (350 MHz).
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