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Radiating cables (or leaky feeders) are coaxial cables with slot pierced in
their external conductors at regular intervals. In this way they emit elec-
tromagnetic radiation and can be used as extended antennas. They are
extensively used, especially in confined area where more traditional antenna
systems can not operate, such as in tunnels or mines. They are also used in
places such as planes or buildings where they form a light and small antenna
system. In this work, the different physical principles behind radiating cables
design are analyzed. Then, a numerical model is proposed, using the finite
element method. Experiments on different types of cables are also conducted
in an anechoic chamber in order to analyze the physical behavior of these
devices. The radiation patterns and phase patterns are measured around the
cable samples. Simulations are then realized to reproduce the experimental
results. The radiation patterns computed in the simulations are very similar
to the experimental results, especially at high frequency. The principal direc-
tions of radiation are reproduced in most cases. Moreover, the simulations
help to identify the importance of a critical parameter: the sample length.
The cable length influence on the radiation pattern is also observed by doing
experiments on cable samples of different length.


