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The Monopole antenna has been used for radio communications a long time for
such as walky — talky transceivers and radio broadcasting ect. Because the monopole
antenna provides the omnidirectional radiation pattern and low gain, many researchers
have tried to solve this problem with the array method for increasing it, however, this
solution created new problem instead, namely, the difficultly of matching for each
antenna that is the element of array. Furthermore, it provides more minor lobes of
radiation. Therefore, this thesis presents the way to increase the gain of a monopole
antenna with Coaxial-Loop Wire Medium (CLWM). The advantages of this method are
no phasing line, no array minor lobe from the proposed antenna, whereas the antenna
gain is increased. The most important thing is the proposed antenna can retain the real
omni-directional patterns as same as a single monopole with the vertical polarization.
The proposed metamaterials structure consists of two different radii of circular loops
made from with 2 mm. of diameter. The inner radius is 0.15A, the outer radius is 0.45A.
to form the wire medium structure from such two loops, the addition loop with same
inner and outer radii are stacked with the adjacent loops equals to 0.0246). After that
the completed CLWM structure with a quarter-wavelength monopole and ground plane
is analyzed to verify the property of metamaterial by using the technique of Nicolsan
Ross Weir (NRW). Finally, we found that the permittivity of this structure is le’ss than
one at the given frequency of 922.5MHz. Whereas the gain of monopole antenna can be

increased from 1.34 dBi to 4.668 dBi. Therefore, this proposd antenna-can be utilized



for the wireless communication in the frequency band of 920-925MHz (NB-IoT

system).
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