P o) RPN A 5. 2026, 34(2)
il-I-'l'?_mFH Computer Measurement & Control « 235

NEHS 1671 -4598(2026)02 - 0235 - 08 DOI;10. 16526/j. cnki. 11-4762/tp. 2026. 02, 031 fE 45 %E S TN820 HEkARIRED : A

BT R Ze 4% 2 I 0 45 #9 TR B 5T X9 78 B9 Vivaldi
BE %I K2 RCS 48815 it

HEER, ¥ B, 24 %
(TR R A R UYIR AT . AFKFE 050081)

WE: PPN REATFNE IS BUN B (RCS) sl 2 M 38 5 18 5 1 51 v G 5 1) % £ 465 X X005 15 38 AR 437 fd WIE T
168 205 I 51 235 A TOUTBORS oV 7 PRAIE M 41 R 20 IE o 4 0 A il B S LR 4l N RCS 4k ; AFSE T Vivaldi KL HOTHI
20 T ) 25 A 58 sCURI R e B S BT o 20 A 17 97 R BHLA70 0 5 e A o 00 5 S i 8 A RS2 B i . B3 T — 4> 1X6 [ 5]
1 3o 98 47 W I 7 BB BTS2 B T N XU AR Ak RCS 480805 2 W RE D 6 ) A BF IS . 72 6.7~8.9 GHz JBL N SE 8L T [l iR Ak
RCS 4898 4 {H % 14. 9 dB; 7E 8. 3~12 GHz WB N S8 138 XXM Ak RCS 48980 4 (K% 17 dBs 72 30° R A ST
DR, 7E6.7~10 GHz JBLNSCEL 1 R Ak RCS 4. 4l (Ei5 23. 5 dBs %07 L 1E AN U8 Rk 454 1y Sl b S LR
2R R AL RCS 408, A Br 9 TR AN E .

KW Vivaldi K& WIBHUATEIN ;s REM TS BT Moo

Design of Low-RCS Vivaldi Array Antenna Based on the Cancellation of
Antenna Mode and Structure Mode Scattering Field

ZHANG Zichen, JIA Dan, LIANG Zixuan
(The 54th Research Institute, China Electronics Technology Group Corporation, Shijiazhuang 050081, China)

Abstract: The cancellation of the antenna mode scattering field of the dummy elements and the structure mode scattering
field of the whole array is proposed, which is used to reduce the radar cross section (RCS) within the antenna band. Only
the amplitude and the phase of the antenna mode scattering field of the dummy elements are controlled, so thatthe radiation
properties of the array antenna are remained. The structural mode scattering field and antenna mode scattering field of Vivaldi
antenna element and multi element arrays are studied. The affection of impendence loads on the antenna mode scattering field
of dummy element is analyzed. The Vivaldi array with a configuration of 1X6 is designed. and the in-band dual-polarization
RCS reduction is achieved by regulating the load impendence of the dummy element. When the electromagnetic waves are inci-
dent in the normal direction, the co-polarization RCS reduction is achieved in the frequency band of 6. 7~8. 9 GHz, and the
reduction peak reaches 14. 9 dB. Cross-polarization RCS reduction is achieved within the 8. 3~12 GHz frequency band, with
a reduction peak of 17 dB. On the 30° oblique incident condition, the co-polarization RCS reduction was achieved within 6. 7~
10 GHz frequency band, with the reduction peak reaching 23.5 dB. This method reduces the dual-linear polarization RCS
within the antenna operating frequency band without changing the structure of antenna. which has good engineering applica-
tion value.

Keywords: vivaldi antenna; radar cross section; antenna mode scattering; scattering cancellation; dummy element
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