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Improve the radiation efficiency of bow-tie antenna by

exploiting the energy in end reflections

WANG Jian, HUANG Chunlin, LU Min, LI Yu, SU Yi
( College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China )

Abstract; The bow-tie antenna, which is widely used in impulse ground penetrating radar ( GPR), has very low radiating efficiency. It is

because that nearly 70% of the radiated energy exists as the form of end reflection, which is obstructive to probing objects. In order to keep the

probing ability, the remarkable energy in end reflections is usually dissipated by resistive loading. Through the current research, it was found that,

if the exciting pulse is bipolar and monocycle, the radiation efficiency can be significantly improved by utilizing the energy in end reflection, and

the improvement can be implemented by optimizing the antenna length. The simulated results show that the radiation efficiency can be increased by

nearly 100% . The measured results validate the proposed method again. Additionally, the proposed method is easy to be carried out in applications

and of great use.
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Fig.1 The geometry of bow-tie antenna
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Fig.2  The first derivative of the Gaussian pulse
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Fig.3 Radiation composition in space
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Fig.4 Radiated pulse
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Fig.5 Simulation results
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Fig.6 Optimal antenna length under ground
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Fig.7 Antennas under test
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