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ANALYSIS OF WAVEGUIDE LOADED WITH
DIELECTRIC USED AS MILLIMETER WAVE

FOCAL IMAGING ARRAY ELEMENTS"

CHEN Hao DOU Wen -Bin
( State Key Lab of Millimeter Waves, Southeast University, Nanjing, Jiangsu 210096, China)

Abstract Waveguide loaded with dielectric, which is used as focal-plane array element in millimeter wave imaging, was
analyzed. Input properties of the element were analyzed and optimized for matching between feed waveguide and radiation
element by finite difference time domain ( FDTD) method. The coupling efficiency of radiation waveguide and the Airy’

pattern from imaging lens was calculated, and compared with that of other array elements.
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Fig.1 Three dimensional configuration of the wave-
guide loaded with dielectric
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Fig. 2 Calculation resulls of retum loss of the

waveguide loaded with dieleciric
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Fig.3  Aperture field distribution of single waveguide
loaded with dielectric and the aperture diagram
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Table 1 Coupling efficiency between Airy pattern and dif-
ferent horn array elements
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Fig.4 The aperture field distribution of four waveguide
loaded with dielectric and aperture plane diagram
{ mutual coupling is omitted)
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Fig.5 Airy’ pattern and different array elements

4 #ig

I BN BRI B oA N K PR £ T
Mot E5 Ay RS BRI THE LK
WIOATE B, H AR RR L. BT EHE S 0hr
Mo ) AR

REFERENCES

[11DOU Wen-Bin. Millimeter Wave Quasi-Optical Theory and
Techniques. Beijing: Electronics Industry Press ( 3 X #&.
EXEAXEBRSHER. L 87T R ) ,2000

[ 2] Davidovitz M. An approach to analysis of waveguide arrays
with shaped dielectric inserts and protrusions. JEEE Trans-
actions on Microwave Theory and Techniques, 2001, 49(2) .
355—361

[3]WANG Chang-Qin, ZHU Xi-Li. FDTD Method in Electro-
magnetic Field Computation. Beijing: Beijing University
Press (EKIE,HEE. BEFITNTHHETRES
& dbal Ak st KEH L) , 1994

[41GAO Ben-Qing. FDTD Method. Beijing: National Defence
Industry Press( B AK. AHEHRESD % FDTD Method.
b EHpF Tk RREE) , 1995


http://www.cqvip.com

