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Abstract: A broadband high-gain circularly polarized (CP) cross-dipole antenna loaded with a defective metal
back cavity is proposed in this article. Based on wide-ended elliptical radiating patches, two new CP passbands
are formed by loading defective metal cavities with two operating modes. In addition, four cross-slots are etched
on the radiation patch to enhance polarization continuity. Meanwhile, a stepped phase delay line is employed
to extend the impedance bandwidth (IMBW) of the antenna. The antenna is simulated and optimized, and
the results show that the proposed antenna owns an IMBW of 0. 95~2. 82 GHz (99.2%), a 3 dB axial ratio
bandwidth (ARBW) of 0. 9~2. 84 GHz (103.7%), a maximum gain of 7.4 dBic and a size of 0. 61,X0. 61,X<
0. 252y, which meets the requirement of UHF band ground penetrating radar systems.
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Fig.1 Antenna geometry
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Tab.1 Antenna dimensions
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Fig.2 Design procedure of antenna
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Fig.3 Performance of antennas
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Fig. 4 Surface current distribution of antenna 3

3 RZkEgE

i i ANSYS HFSS 2022 % 4% SC #5831 17 #% 4k
B TR IR R IATO B A . W 5 Ffs A S
PR ML . 1925 5 R AR .

9-

) —— it
< N
A - — i
g O R e . o e o 5 "
ES \
[aa]

\

33
& \

O 1 1 1 L 1 1 1 1
08 10 1.2 14 16 1.8 20 22 24 26 28
Ji%/GHz

(a) Al LAl 585 4 45

— [lEFE

_400.8 10 12 14 16 18 20 22 24 26 28 30

Pi#/GHz

(b) BB %
B 5 ARXEITREMERE

Fig. 5 Performance of proposed antenna

SR EA 0. 95~2. 82 GHz(99. 2% IFHFTHF
G . 0.9~2.84 GHz (103. 7Y % 3 dB#h LA ve, T



CEVEE 173 1D

AR B 5 <5 o P A P[0 Al P B TR Kk (g el 45D 509

YEHESE99. 2%, WE(EIEZE 7. 4 dBic, TAEHFEN 14
it 5. 45 dBic, GHIEl 6 F7n h phi=0"if KEAE 34>
(IR AR S A e 7 5 Tl R, 38 SR R 2k
ARG T SR, B, A phi=0°
FIARS T, REAE0. 9. 1.8, 2.8 GHz 3 XAk
BNF—10dB. 2 T3 0Hr REESEOT KL R
W ALREE B FE R, X R TS EUL LM

— e
—— e fe

-180
(a) 0.9 GHz
L 9
=30

—FiERR

-90 90
-120 120
-180
(b) 1.8 GHz
— LA 0
— AT
-60
-90 90
-120 : 120

-180

(c) 2.8 GHz
Eo6 HmHEFmE
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Tab.2 Antenna comparison
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