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Analysis and Design of Time-domain TEM Horn Antenna

ZHOU Wei-hong LIU Pei-guo HE Jian-guo Li Gao-sheng
College of Electronic Science and Engineering National Univ. of Defense Technology Changsha 410073 China
Abstract TEM Horn is an ultra-wide-band antenna which is usually employed in the analysis of frequency domain up to the
present. A new concept is presented with wave mode theory. According to this concept the impedance of antenna aperture cannot be
regarded as the wave impedance in vacuum but is connected with antenna size and flare angle. Because of the time sequence the
reflection is only connected with local structure. A TEM horn antenna is designed and fabricated. The experiment results show that its
wave fidelity and impedance performance are excellent so it is very valuable for the study of time-domain antenna.
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Fig.1 Equivalent circuit for discontinuity of the horn
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Fig.3 Horn with chebyscheff impedance shading
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Fig.4 Horn with constant impedance

60 2006 4
z /Z z
r _Z z+Az -7 z
2T 240z +7
7Z z+ Az Az
1 d7 1dInZ
Fzg2szzz_2 dzAz
7 s = al’ z z
a=2/Az
I' z =C
I' z =0
2 A*
2
ngzﬂgp. dSzeHExdszeExwze_w 6
v v JExdlx E.d d y
= = = 12. lranbverbe cross-section
1 1 1 Hw i
) of the horn antenna
L d
Z =,/ c = 1207 "
TEM TEM 3 500
3770 4
37740
L 0.5m



TEM

— horn antenna with constant impedance

7

61
0.015
0.008 1 -0.010 4 —o— ZAEBHAA
~=— fHRE
0.004 0.055 +
=y ] -
7 0002 3 owe!
2 0.000 § ~
o 0.002 0,005 4
-0.004 4 0.010 4
=0.006 1
-0.008 1 =015 +
-100 0 100 200 300 400 506 600 700 800 =100 ¢ 100 200 300 400 500 600 700 8OO
timestep timestep
5 6
Fig.5 Radiation waveform of two kinds of horn Fig.6 Input current of two kinds of horn antennas
antennas in axial direction
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Fig.7 Variation curves of input impedance
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Fig.8 Indication of wave modes both inside and outside the hom
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Fig.9 Radiation waveform of horn antenna in TEM mode Fig.10 VSWR curve of TEM horn antenna
0.3~1.5GHz VSWR<?2
TEM
1 2
TEM
TEM

Turner G. Modeling Antenna Ground Interactions A . Proc. of the 5" International Conference on Ground Penetrating Radar GPR’ 94 C
Ontario Canada 1994.
Shlarge K L Smith G S Maloney J G. Optimization of Bow-Tie Antennas for Pulse Radiation J . IEEE Trans. Antenna and Propagation 1994 AP
-42 975 -982.

FDTD I 2003 25 6 53 -56.
Bourgeois J M Smith G S. A Fully Three-Dimensional Simulation of Ground-Penetrating Radar FDTD Theory Compared with Experiment J . TEEE
Trans. 1996 GE - 34 36 -43.
Roberts R Daniels J J. Modeling Near-field GPR in Three Dimensions Using the FDTD Method J . Geophysics 1997 62 4 1114 - 1126.
Maloney J] G Shlarger K L. Smith G S. A Simple FDTD Model for Transient Excitation of Antennas by Transmission Lines J . IEEE Trans.
Antenna and Propagation 1994 AP - 42 289 —292.





http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200604013.aspx
http://g.wanfangdata.com.cn/
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e8%94%9a%e7%ba%a2%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%9f%b9%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%95%e5%bb%ba%e5%9b%bd%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e9%ab%98%e5%8d%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Wei-hong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LIU+Pei-guo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22HE+Jian-guo%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Li+Gao-sheng%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Organization%3a%22%e5%9b%bd%e9%98%b2%e7%a7%91%e6%8a%80%e5%a4%a7%e5%ad%a6%2c%e7%94%b5%e5%ad%90%e7%a7%91%e5%ad%a6%e4%b8%8e%e5%b7%a5%e7%a8%8b%e5%ad%a6%e9%99%a2%2c%e6%b9%96%e5%8d%97%2c%e9%95%bf%e6%b2%99%2c410073%22+DBID%3aWF_QK
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Turner+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200604013%5e1.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Shlarge+K+L%3bSmith+G+S%3bMaloney+J+G%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e8%94%9a%e7%ba%a2%3b%e5%91%a8%e4%b8%9c%e6%98%8e%3b%e5%88%98%e5%85%8b%e6%88%90%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200306012.aspx
http://c.g.wanfangdata.com.cn/periodical-gfkjdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Bourgeois+J+M%3bSmith+G+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200604013%5e4.aspx
http://d.g.wanfangdata.com.cn/ExternalResource-gfkjdxxb200604013%5e4.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Roberts+R%3bDaniels+J+J%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ028710813.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Maloney+J+G%3bShlarger+K+L%3bSmith+G+S%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213131411.aspx
http://d.g.wanfangdata.com.cn/NSTLQK_NSTL_QKJJ0213131411.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8f%af%e5%84%bf%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Zhang+Keer%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_gskj201004009&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_gskj201004009.aspx
http://c.g.wanfangdata.com.cn/periodical-gskj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bb%96%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e7%a7%a6%e5%b2%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%86%e5%b7%8d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%b0%a2%e5%b9%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%8e%e7%a7%91%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%91%a8%e7%82%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%ad%9f%e5%87%a1%e5%ae%9d%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%b5%b7%e4%ba%ac%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liao+Yong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHANG+Qin-ling%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LU+Wei%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22XIE+Ping%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ke%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22LI+Ke%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Zhou-bin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22MEN+Fan-bao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22ZHOU+Hai-jing%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qjgylzs200508032&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200508032.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%b1%e6%99%af%e8%be%89%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%b4%a2%e8%8e%b9%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%a2%81%e4%b8%9a%e6%9c%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%bd%a9%e7%94%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIU+Jing-hui%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22SUO+Ying%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YUAN+Ye-shu%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22YANG+Cai-tian%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hebgcdxxb200902019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hebgcdxxb200902019.aspx
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_hebgcdxxb200902019&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_hebgcdxxb200902019.aspx
http://c.g.wanfangdata.com.cn/periodical-hebgcdxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b0%8f%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%9b%bd%e6%b2%bb%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%b1%aa%e6%96%87%e7%a7%89%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qjgylzs200311020&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qjgylzs200311020.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e4%bd%98%e5%b8%8c%e5%9b%ad%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e5%b0%8f%e9%be%99%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%87%95%e6%9c%89%e6%9d%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e9%94%a6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%92%8b%e5%bb%b7%e5%8b%87%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22She+Xiyuan%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Liu+Xiaolong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Yan+Youjie%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Chen+Jin%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22Jiang+Tingyong%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_qjgylzs201111067&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_qjgylzs201111067.aspx
http://c.g.wanfangdata.com.cn/periodical-qjgylzs.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8f%af%e5%84%bf%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_tykj200910038&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_tykj200910038.aspx
http://c.g.wanfangdata.com.cn/periodical-tykj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%99%88%e8%81%aa%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%81%ab%e6%b6%9b%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%a7%a6%e6%99%a8%e6%b8%85%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22CHEN+Cong%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22GAO+Huo-tao%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22QIN+Chen-qing%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_xdld200911016&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_xdld200911016.aspx
http://c.g.wanfangdata.com.cn/periodical-xdld.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%81%82%e6%99%b6%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%bd%98%e4%bb%b2%e8%8b%b1%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9e%97%e8%90%8d%e5%ae%9e%22+DBID%3aWF_QK
http://usagereport.wanfangdata.com.cn/Redirect.ashx?From=F.Periodical_dbkxxb2004z1066&Category=Recommendation&TO=http://d.g.wanfangdata.com.cn/Periodical_dbkxxb2004z1066.aspx
http://c.g.wanfangdata.com.cn/periodical-dbkxxb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bc%a0%e5%8f%af%e5%84%bf%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_gskj201004009.aspx
http://c.g.wanfangdata.com.cn/periodical-gskj.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%83%91%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%b3%b0%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%91%a8%e6%b5%b7%e4%ba%ac%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_dzsjgc200909024.aspx
http://c.g.wanfangdata.com.cn/periodical-dzsjgc.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%82%a2%e4%bd%b3%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e6%9d%a8%e5%ba%b7%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_kjzxdb200901078.aspx
http://c.g.wanfangdata.com.cn/periodical-kjzxdb.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e7%bf%81%e5%91%88%e7%a5%a5%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e9%ab%98%e7%8e%89%e8%89%af%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%ae%b8%e6%98%8e%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%bb%96%e4%bc%9f%22+DBID%3aWF_QK
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e8%94%ba%e7%be%8e%e9%9d%92%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Periodical_ydysg201102044.aspx
http://c.g.wanfangdata.com.cn/periodical-ydysg.aspx
http://s.g.wanfangdata.com.cn/Paper.aspx?q=Creator%3a%22%e5%88%98%e6%ac%a3%e9%91%ab%22+DBID%3aWF_QK
http://d.g.wanfangdata.com.cn/Thesis_Y1030928.aspx



http://d.g.wanfangdata.com.cn/Periodical_gfkjdxxb200604013.aspx

