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Abstract  This paper proposes a new approach for analyzing omnidirectional waveguide slots and their arrays. The electric
field integral equation EFIE is formulated in a standard way and the integral equation is then solved by using the method of mo-
ments where the Rao Wilton and Glisson RWG  functions are employed as both basis and weighting functions in the Galerkin$
procedure. After the currents on the wall of waveguide are acquired the radiation pattern of omnidirectional waveguide slot antenna
is computed. The measurement results by T. Takeshima are verified by the computed results in this paper. And the results
shown that the high of the waveguide affect the roundness of the radiation pattern very strong. The analysis method which is intro-
duced in this paper is verified at the same time.

Key words  slot antenna radiation pattern rectangle waveguide numerical algorithm

1
S E'
S Jr
E 1 EFIE
2 MoM bferr g ds' =4 g
s kn
3 r S i S
Va ’ T 1 ’ ’
Grr =(I—k—2VV)grr 2
, ejklr—r'l
4 SR P .
MoM EFIE 1
Jr Jr RWG 4

J, r

* 2003-06-30 2003-12-30



62

N
Jr =3I] r 4
i=1
I".
RWG L r
1 N
EZﬂll—ij:IZ N 5
4mft r- E r dS
Zﬁzjt, r ds- fGrr’ Jor dS’
5
6
Jr
. ikne -ikr . b
E r ="1° 7 i,_xfs.] ref Tl ds’
dqr
8
i r 8
Er 0 G
E H
2
22. 86 mm 9. 375
GHz
0.252, A,=44.803 6 mm 1.00
mm
1
1 mm b 10. 16 mm
5.00 mm 2.00 mm 1.00 mm
16 mm 4 x 5.43mm
156. 81mm
1.252,
2 b
E
1.4dB 6=1.00mm 2.3dB b=2.

00 mm

4.85dB b =5.00 mm

13dB b6=10.16

0 X
a. WRREHRNEE B

1

26
R X it
o e S
e 4 W
z . X b
Y / 7 Wy
b, a . W ; i ~

: 1
b. PRGN 5] PRI R P

2
mm H
4
1.00 mm b
10. 16 mm 5.00 mm 2.00 mm 1.00 mm
16 mm 134. 41 mm
0.25 A, 4
x 1.43mm
_ =100 mm
120, &0 = mm
"'1u16"n§nn

3 E
0.81dB 5=1.00
2.87 dB b=5.00

mm 0.89 dB b =2.00 mm
mm 7.87 dB 5 =10.16 mm
H
5
4

1 5=1.00 mm 13.95 mm X 0.73
mm 2 b =2.00 mm 14.55 mm 1.03
mm 3 b =5.00 mm 15. 10 mm 1.63



8 63
mm 4 b=1.00 mm 13.95 mm 0.73
mm 5 b=10.16 mm 15.12 mm 2.33 4
mm 134. 41 mm
0.25 A, 4
0.5 mm 1
1.0 mm E

—~ b=t pm. =10 nm
90 0 = b=2mm, =190
- bSmmr =10 10
- b=l =)5mm

Fir et )
b, SEREEHELC e

4 E
0.69dB b5=1.00
2.87 dB b =5.00

b=1.00 mm ¢

mm 1.02 dB b5 =2.00 mm
mm 7.98 dB b =10.16 mm
=0.5 mm E

b =10.16 mm E

0.42 dB

5 b=1.00 mm t=1.0 mm
5
S5a 5b a=22.86mm b=1.00
mm ¢t=1.0 mm
5a

1 Takeshima T. X-band omnidirecrectional double-slot array an-
tenna. Electron Eng. 1967 39 10 617 ~621

2 . . 1988 16 9
104 ~ 107

3 Sangster AJ Wang H. Resonance properties of omnidirection-
al slot doublet in rectangular waveguide. Electronics Letters
1993 29 1 16 ~18

4 Rao SM Wiliton D R Glisson A W. Electromagnetic scatter-
ing by surfaces of arbitrary shape. IEEE Trans on Antennas and
Propagation 1982 30 5 409 ~418

Received the degrees of B. Sc. in Mathematics M.
Eng. Sc. and Ph. D. both in Electromagnetic Field and Microwave
Technology from Henan Normal University in 1986 Xidian Uni-
versity China in 1992 and 1999 respectively. From 1992 to
1996 he worked at Xian Electronic Engineering Research institu-
te Xian China as a Research Engineer. Since 1999 he has been
first with the Department of Electrical and Computer Engineering at
the National University of Singapore NUS where he was a Post-
doctoral Research Fellow and then with High Performance Computa-
tion for Engineered Systems HPCES Programme at the Singapore-
MIT Alliance SMA  where he is currently a Research Fellow. His
current research interests include the fast multipole method and its
applications to radar cross sections analysis and design of phased
arrays waveguide slot antennas and microstrip antennas.

Received the degress of B. Sc. in Physics M. Eng.
Sc. and Ph. D. in Electrical Engineering from Xuzhou Normal Uni-
versity Xuzhou China in 1984 China Research Institute of Ra-
CRIRP  Xinxiang China in 1987 and
Monash University Melbourne Australia in 1992  respectively.
In 1992 he worked at La Trobe University jointly with Monash U-
niversity ~ Melbourne Australia as a Research Fellow. Since
1992  he has been with the Department of Electrical and Computer
Engineering at the National University of Singapore where he is cur-

dio wave Propagation

rently an Associate Professor. Since 1999 he has also been with
High Performance Computations on Engineered Systems HPCES
SMA  where he is a

SMA Fellow. His current research interests include electromagnetic

Programme of the Singapore-MIT Alliance

theory radio wave propagation and scattering in various media mi-
crowave propagation and scattering in tropical environment and a-
nalysis and design of various antennas.



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



