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Analysis of the Time-domain Antenna Operating
Adjacent to the Ground

ZHOU Wei-hong LIU Pei-guo HE Jian-guo
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract Carrier-free GPR  Ground-penetrating Radar is a near-ground-time-domain detecting system using nanosecond
pulse influenced by half-infinite lossy media interface therefore the analysis of scattering features of the near ground time-
domain antenna is extremely difficult. This paper designs a bow-tie antenna loaded with patch resistors. Results of FDTD = Finite-
difference Time-domain calculation show good fidelity of the wave and exciting radiation features as well as fine effect of
shielding. It can be widely used in GPR and other UWB  Ulira-wide-band systems.
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Fig.1 Side view of antenna Fig.2 Top view of antenna
2
FDTD o
y
I 4 | |
by :
Raxa
| 7 E,
R R s ah, bt e L
1 */ / g
! 7
| H
! L A x
¥ ———JI ————— T/ —‘—:———-I-
3 4
Fig.3 Ladder approximation of antennas Fig.4 Sketch map of iterating for non
uniform conductor electric field
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Fig.5 Radiation waveform of the antenna in its right ahead Fig.6 Feature of standing wave for the antenna
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ig.7  Sketch map of bow-tie antenna when working in pulse GPR Fig. 8 Coupled waveform of the receiving antenna
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