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Abstract 

The coupling between cellular phone arbitrarily shaped wire antennas and human 
head models is studied through both a novel semi-analytical technique and 
Finite-Difference Time-Domain (FDTD) simulations. The semi-analytical 
technique combines the Green's hc t ions  theory with the Method of Moments 
(GreedMoM) and is able to model arbitrarily shaped wire antennas radiating in 
the close proximity of layered lossy dielectric spheres representing simplified 
models of the human head. The purpose of the development of an accurate semi- 
analytical technique is to provide: (1) a powerhl tool for preliminary (worst 
case) estimation of human head exposure to the field generated by different 
antenna configurations and (2) a testbed fox bencmarking of purely numerical 
techniques, such as the FDTD which has proven to be the most efficient 
numerical technique for problems related with mobile communication dosimetric 
assessment. First, the interaction between spherical head models and a half 
wavelength linear dipole or a normal mode helical antenna, is studied. Then, 
after appropriate benchmarking, FDTD simulations are used to examine the 
coupling between a heterogeneous anatomically correct model of the human 
head exposed to either a quarter wavelength linear monopole or a normal mode 
helix monopole, both operating at 17 10 MHz and mounted on the top of a metal 
box representing a realistic mobile communication terminal. The results of 
GreedMoM and FDTD simulations include calculations of local and average 
specific absorption rates (SAWS) inside the human head, total power absorbed 
by the head and assessment of antenna radiation patterns at 1710 MHz. Emphasis 
is placed on the comparative dosimetric assessment between adults and children 
head models. 
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