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Front-to-Back Ratio Improvement of a High-Power Horn Antenna

AT - MEAT O O YR - 25

Jae-Yoon Shin - Hong-Suk Shim* + Byung-Hyun Lee* - Jung-Ran Lee* * Jong-Myung Woo
2%

B =R 15 vlo]az v} A28 2437] 98 1.57 GHzol A B2 8 o] &3] ) 5474 54
= ehalich At HUE AlEH MR GE 2 E St mE FA 5AS A3
NI, A 3 G2 ES AAEG Y O A3 AgE & <relvhe] FBR(Front-to-Back Ratio)e 7123 & Qte|L}

2347 dBE 71502 3¢ SR ES 22 F 472 dBE 23.7 dB7F MAES Felsth

Abstract

Herein, a horn antenna that has the maximum back lobe reduction characteristic using a corrugated structure at 1.57 GHz for a
high-power microwave system is proposed. The back-lobe characteristics of the proposed antenna was optimized using simulation as
the number of corrugated structures increase, and the three-staged corrugated structure was designed. Consequently, the front-to-back
ratio(FBR) of the fabricated antenna is 47.2 dB, which is improved by 23.7 dB based on that of the basic homn antenna, i.e., 23.47 dB.
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Fig. 1. Structure of horn antenna with one corrugated struc-
ture.
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Fig. 2. Radiation pattern of horn antenna with one corru-
gated structure.

390

E 119 9Y72E 54
Table 1. Characteristic of one corrugated structure.

g [mm]  |No corrugated structure| 10 20 30

Gain [dBi] 1221 12.05 | 12.13 | 12.08
HPBW | E-plane 47.0 48.03 | 46.99 | 46.74

[°] |H-plane 432 4294 | 4247 | 40.77

FBR [dB] 2347 3224 | 35.64 | 4271
Max SLL [dBi] -10.23 —13.67|—12.24|-10.84
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Fig. 3. Structure of horn antenna with two step offset corru-
gated structure.
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Fig. 4. Radiation pattern of horn antenna with tow step offset
corrugated structure.
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Table 2. Characteristic of two step offset corrugated structure.

d [mm] One corrugated structure | 15 25 35
Gain [dBi] 12.08 1239 | 1222 | 12.06
HPBW | E-plane 46.74 4341 | 4555 | 476
[’] |H-plane 40.77 4056 | 41.01 | 41.69
FBR [dB] 4271 40.0 | 42.83 | 43.58
Max SLL [dBi] -10.84 —14.06 | —14.25|-13.85
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Fig. 5. Simulation and fabrication of the proposed horn an-

tenna structure.
BRI 19 FFEES AT S17o] AL 30 mm
2 Addson, 20 Gura

< 1 gErREY
9, o}@iuﬂoﬂ 35 mm LZA Zolg Agste] A3
o 3g gz E 7H7‘L 1 FEERE Ao 9,
ofgiel| % 7%‘ 10 mm, Zo] 48 mm% Al 23}

I% 6(a)dll= Altet & <telure] WAk ‘EH sy
ERRITE 157 GHzol A Algdlold —1242 dB, 54
—12.61 dBZ 1At I8 6(b)oll& At & <L
o] FBR 54< YeR It AlE# o] 23, 1.57 GHz

—a— Simulation

53

P
8

Return loss [dB]

ﬁ\i

—e—Basic horn simulation

Front-to-Back Ratio [dB]

—=—Proposed horn simulation|

JY N s
09 10 1.1 12 13 14 15 16 1.7 18 19 150 1.55 1.60 1.65 1.70
Frequency [GHz] Frequency [GHz]

(@) WA (b) A5
(a) Return loss (b) FBR
O3 6. Alrer £ teluhe] whAkEA Bl k)
Fig. 6. Return loss and FBR of the proposed horn antenna.
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Fig. 7. Radiation pattern of the proposed horn antenna.
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Table 3. Characteristics of the proposed horn antenna.

Simulation Measurement
Gain [dBi] 12.2 13.37
HPBW | E-plane 47.6 47.03
[°] | H-plane 41.9 4043
FBR [dB] 435 472
Max SLL [dBi] —17.86 —17.01
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