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Nowadays, not only the smartphone but also various wireless and wearable devices are continually
being developed and used widely in our real life. Since the devices emit the radio-frequency electromagnetic
fields (RF EMFs), which can be absorbed and influence to the human body, it is necessary to assess human
exposure to RF EMFs. So, the International Commission on Non-Ionizing Radiation Protection (ICNIRP)
and the Institute of Electrical and Electronics Engineers (IEEE) have established the guidelines of the
restriction in terms of a Specific Absorption Rate (SAR). The SAR means a rate that at the human body
absorbs radio-frequency radiation. So it is natural that the accurate and efficient evaluation of SAR has
been attracting significant research interest.
The traditional system to evaluate the SAR of the device proposed in the reports IEC62209-1,
IEC62209-2, and IEEE1523-2013 is to use single moving probe measuring the magnitude of the electric field at various locations inside of liquid-filled phantom. Even though such technology is widely being
used in many industries, it requires excessively computational times. To speed up the process, some researches have been attempted by determining optimal sets of measurement samples to reduce the overall
number of measurement. Nevertheless, the traditional system does not grantee the accurate estimation of
SAR for some newly emerged devices, because the upcoming and future communications standards will
incorporate a complex multiple-input multiple-output (MIMO) antenna.
To overcome such limitation, the new SAR measurement systems have been proposed which use
the array of vector probes in IEC62209-3. Here, the probes measure both phase and amplitude of EM
fields contrary to a single probe approach in the traditional measurement system. The new measurement
systems can be categorized into invasive and non-invasive ones depending on the positions of the probes.
Even though such the invasive approach is quite simple and much faster than the traditional method,
the probes are still located inside of phantom. In other words, more efforts for accurate measurement
are needed to handle the calibration issue for the specific phantom filler. The simple way to avoid the
inherent difficulty is to measure the data outside of phantom, i.e., non-invasive measurement. Then, the
measured data from the system has better accuracy, and we can estimate more accurate SAR values,
even though the development and application of numerical techniques are still needed.
According to IEC62209-3, source reconstruction techniques, which is another well-studied category of
approaches, can be applied to estimate SAR. Because Love’s surface currents can evaluate the inside of
the electric and magnetic field of the phantom via the integral representation formulas. Recently, several
works have been considered based on a boundary element method (BEM) formation. In this talk, I will
present the BEM approach to estimation of SAR value of dielectric target.
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