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Development of ultra-wideband radio-frequency absorbers for

mitigating electromagnetic interference in wireless communications
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Abstract :

Wave absorbers play an important role to mitigate interference issues raised by electromagnetic
waves generated from wireless communications devices such as mobile phones, WiFi routers,
Bluetooth devices, etc, since they are more widely used in our daily life or even in public than
before. Recently, researchers developed a new type of absorber called metasurface absorber, which
has a markedly reduced design thickness and thus successfully extended the applicability of
absorbers for a wider range of situations. However, a common issue seen in these new absorbers is
that they have a tradeoff between their thicknesses and operating bandwidths, i.e. the thinner it is,
the more the achievable bandwidth is limited, which has been theoretically demonstrated as well.
For this reason this study aimed at broadening the bandwidth of a metasurface absorber, while
maintaining the thickness, by introducing non-Foster circuits, which allows us to realise a negative
capacitance and negative inductance. These negative components cancel out the frequency
dependence of the intrinsic impedance of the metasurface so that the input impedance is matched
with free space, leading to accepting a wide range of incoming waves to effectively dissipate. This

is numerically demonstrated in this study and is due to be tested experimentally as a future work.
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