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Study on the Estimation of SAR in Realistic Human Head Model Phantom

Exposed to Microwave

Yoshinobu OKANOT, Atsushi HASE', Koichi ITO'f, and Masaharu TAKAHASHITT
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Table 1 Composition of skull-equivalent phantom.

Silicone Emulsion 250[g]
Glycerol 200[g]
TX-151 12[g]

Polyethylene Powder 130]
Agar 20[g]

<A batch is approximately 500cm3>
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Fig.1 Electric constants of skull-equivalent phantom.
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Fig.2 Measurement system.
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Fig.3 Canonical phantom model.
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a) Homogeneous model b) Single-layered model
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Fig.4 Realistic human head model.
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Fig.5 Comparison of SAR distribution in homogeneous
and single-layered cube phantoms.
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Fig.6 Comparison of SAR distribution in homogeneous
and single-layered sphere phantoms.
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Table 2 Dielectric properties and material properties
of the brain and skull equivalent phantoms

at 900 MHz.
Tissue type Brain Skull
Relative dielectric constant 43 17
Conductivity [S/m] 0.83 0.25
Density [kg/m3] 873 950
Specific heat [J/kg * K] 3750 2520
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a) Culculated result b) Measured result
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Fig.8 Comparison of calculated result for SAR dis-
tribution in homogeneous head model with
measured ones (vertical cut).

a) Calculated result b) Measured result
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Fig.9 Comparison of calculated result for SAR dis-
tribution in homogeneous head model with
measured ones (horizontal cut).
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Fig.10 Comparison of calculated result for SAR dis-
tribution in single-layered head model with
measured ones (vertical cut).
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Fig.11 Comparison of calculated result for SAR dis-
tribution in single-layered head model with
measured ones (horizontal cut).
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