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A tightly coupled dipole array antenna with high power and broadband

Gong Hongzhou,  Zhang Jiande, = Yuan Chengwei,  Zhang Qiang,  Xu Liang
(College of Advanced Interdisciplinary Studies, National University of Defense Technology, Changsha 410073, China)

Abstract: A novel tightly coupled dipole array antenna with high power and broadband is proposed in this
paper. On the basis of conventional tightly coupled dipole array antennas, and by adopting an all-metal structure
design, an integrated design of antenna matching layer and sealing layer, and a method of adjusting the antenna
structure, a high-power and broadband performance of such an array antenna is obtained. The simulation results show
that the standing wave ratio of the array antenna is less than 2 at the broadside in the range of 0.8-4.0 GHz. And the
power capacity of an element antenna reaches 0.12 MW within the size of 16 mm x 32 mm in the space full of SFy at
one atmospheric pressure. Moreover, the power capacity of the 10x10 array antenna composed of 100 elements can
reach 12 MW within the size of 320 mm x 640 mm in the space full of SF4 at one atmospheric pressure. In addition,
the array antenna can achieve a wide-angle scan of 45°. The proposed array antenna provides a solution for high-power
microwave broadband antennas to achieve a broadband, large-angle scanning, compact, miniaturized, and low-profile
performance.
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Fig. 1 High power tightly coupled element antenna
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Fig.8 Three-dimensional radiation pattern of tightly coupled dipole array antenna
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Fig. 9 Beam-scanning performance for E-plane and H-plane of tightly coupled dipole array antenna
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Fig. 10  Electric field distribution of tightly coupled dipole element antenna
P10 SR A AR T 50 K L L 3 00 A

013009-5



weOoW s 5 Ol TR

4

& it
AR SCAR AT T — PO B DR Gl v SRR A A T MR R AR, IR AT TRUE T B D EAR AR, 1

0.8~4.0 GHz ME [ P, BRI K 26 AR SR B 55 0% L /T 25 RSE A 16 mmx32 mm E‘Jﬁﬁﬁ:%?ﬁﬁ: 1A~ KA SF <
frh, DR 25 Ik F] 0.12 MW; DLz B 0 R 4R 41 A 10x10 B 51, 100 A4~ 56 21 18 B 91 R 26 8 RS R 160 mmx

320

mm, 7E 1 RSN SFe A, HI AR 78 5 7] LUK 2 12 MW; P81 R 26 ] 52 3L 4500 58 M 4 . IR 91 R 2%

19 2 HH R S B o D R BB Bl SR Y ST L AR B L R A NV DL R AR I T 2

&% 3k

[1] Benford J, Swegle J A, Schamiloglu E. High power microwaves[M]. 3rd ed. Boca Raton: CRC Press, 2016.

(2] 20, EWIT, RRUR, 5. FT6 T2 SRR MHz e AT T RE IR ™ A= F AR5 (1], SRB0E S5 RF 2R, 2022, 34: 075006. (Chu Xu, Wang Langning, Zhu
Xiaoqing, et al. Research on tunable pulse generation with MHz repetition rate based on compensated 4H-SiC photoconductive semiconductor[J]. High Power
Laser and Particle Beams, 2022, 34: 075006)

[3] Wang Langning, Chu Xu, Wu Qilin, et al. Effects of high-field velocity saturation on the performance of V-doped 6H silicon-carbide photoconductive
switches [J]. IEEE Journal of Emerging and Selected Topics in Power Electronics, 2021, 9(4): 4879-4886.

[4] Prather W D, Baum C E, Torres R J, et al. Survey of worldwide high-power wideband capabilities[J]. IEEE Transactions on Electromagnetic Compatibility,
2004, 46(3): 335-344.

[5] Sabath F, Nitsch D, Jung M, et al. Design and setup of a short pulse simulator for susceptibility investigations[J]. IEEE Transactions on Plasma Science, 2002,
30(5): 1722-1727.

[6] RyulJ, Kim K, Lim T H, et al. Integrated-antenna-source of directive peak electric-field patterns for high-power ultrawideband parabolic reflector system[J].
IEEE Antennas and Wireless Propagation Letters, 2019, 18(4): 727-731.

[7] Wang Shaofei, Xie Yanzhao, Qiu Yangxin. A kind of tightly coupled array with nonuniform short-circuited branches for the radiation of UWB pulses[J]. IEEE
Transactions on Antennas and Propagation, 2023, 71(3): 2259-2267.

[8] Yu Longzhou, Yuan Chengwei, He Juntao, et al. Beam steerable array antenna based on rectangular waveguide for high-power microwave applications[J]. IEEE
Transactions on Plasma Science, 2019, 47(1): 535-541.

[9] LI Linfeng, Yan Jiebang, O'Neill C, et al. Coplanar side-fed tightly coupled ultra-wideband array for polar ice sounding[J]. IEEE Transactions on Antennas and
Propagation, 2022, 70(6): 4331-4341.

[10] Tzanidis I, Sertel K, Volakis J L. UWB low-profile tightly coupled dipole array with integrated balun and edge terminations[J]. IEEE Transactions on Antennas

and Propagation, 2013, 61(6): 3017-3025.
[11] Munk B A. Finite antenna arrays and FSS[M]. Hoboken: John Wiley & Sons, 2003.
[12] Wheeler H A. The radiation resistance of an antenna in an infinite array or waveguide [J]. Proceedings of the IRE, 1948, 36(4): 478-487.
[13] Quan Xin, Cao Zhenxin, Zhou Huaimin, et al. Common-mode resonance suppressing surface for tightly coupled array[J]. IEEE Transactions on Antennas and
Propagation, 2022, 70(12): 12358-12363.

[14] Zhang Zhechen, Wang Bingjun, Yang Feng, et al. Conical conformal tightly coupled dipole arrays co-designed with low-scattering characteristics[J]. IEEE
Transactions on Antennas and Propagation, 2022, 70(12): 12352-12357.

[15] Wheeler H. Simple relations derived from a phased array made of an infinite current sheet[C]//1964 Antennas and Propagation Society International
Symposium. 1964: 157-160.

[16] ¥, Fhed. B EmLIsS5seEA M. Jbat: Bzt 1996. (Huang Zhixun, Wang Xiaojin. Theory and practical technology of microwave

transmission lines[M]. Beijing: Science Press, 1996)

013009-6


https://doi.org/10.11884/HPLPB202234.210569
https://doi.org/10.11884/HPLPB202234.210569
https://doi.org/10.11884/HPLPB202234.210569
https://doi.org/10.1109/JESTPE.2020.3038561
https://doi.org/10.1109/TEMC.2004.831826
https://doi.org/10.1109/TPS.2002.805331
https://doi.org/10.1109/LAWP.2019.2901839
https://doi.org/10.1109/TAP.2023.3240624
https://doi.org/10.1109/TAP.2023.3240624
https://doi.org/10.1109/TPS.2018.2884290
https://doi.org/10.1109/TPS.2018.2884290
https://doi.org/10.1109/TAP.2021.3138544
https://doi.org/10.1109/TAP.2021.3138544
https://doi.org/10.1109/TAP.2013.2250232
https://doi.org/10.1109/TAP.2013.2250232
https://doi.org/10.1109/JRPROC.1948.229650
https://doi.org/10.1109/TAP.2022.3209235
https://doi.org/10.1109/TAP.2022.3209235
https://doi.org/10.1109/TAP.2022.3209732
https://doi.org/10.1109/TAP.2022.3209732

	1 高功率微波紧耦合偶极子单元天线设计
	1.1 单元天线设计
	1.2 单元天线馈电结构设计

	2 高功率微波紧耦合偶极子阵列天线设计
	2.1 阵列天线耦合结构设计
	2.2 紧耦合偶极子阵列天线结构

	3 天线仿真结果
	4 结　论
	参考文献

