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lterative Green's function analysis of an H—plane T—junction in a parallel-plate waveguide
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Division of Information Communication &
Radio Engineering, Mokwon University
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Abstract

Scattering solutions of an H-plane T-junction in a
parallel-plate ~ waveguide are  theoretically
investigated. The iterative procedure and Green's
function relation are used to obtain the iterative
equations for the E. field modal coefficients,
thus resulting in matrix solutions. The scattering
characteristics of reflection and transmission
powers are presented and compared with other
existing results.
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El(z.y) = E{(z,9) + 3_ El(z,y) (3)

n=l

E(z,y) = Bg'(z.9) + Y B (z,y) @)

[O1oA FolZ a#FLE o) 83l

El(z,y) = iwd

z component

= —iwuo/.f(r')Gn(r, ') dr'

2z component
2 7 ' { "

- [mlEae]eur & @
/6n’ E”(r) Gi(r,v') dr' (6)

s _ | Hy(rYay, xa  for Gy(r,r')
J(r') = { H,(r')d: x#n  for Gy(r,r') Q)

Ej(z,y) =

Q714 A £ A7] ¥E EH4(magnetic vector
potential), » & 1Y 2014 9¥& sl Wk

1 . .
Gi(r,r') = . Z $in g (T + a) sinap(z’ + a)

m=1
e~ %¥m¥< sin £ (y> — b)
% —Epetemd ®
2 xR
Gu(r,r') = Z Z sin(bmy) sin(bymy")
m=1
eimiz—a'|
T ©)

H, H, d g% & év:(dlSCOI’ltlI‘ll]ltY)a el
7] 15t HkER S g}

(e
El(z,y) = }: sinam(z +a)

m=1

y [eis,..m - eism(Zb-v)]Ig (10)
o0
El(z,y) = 3 sin(bmy)
m=1

x [ei‘:'""‘+“lJ,T," - e"("‘""“’Jz"] (11)

A7 n=1,2, ,



SessionV-B : IT 7[47|& Soi—4

I = T /.:; sintam(z’ + “)%E,I,I(m',()) "
O by [(—1)"'(31'2&:1 _ 1]
" %na v=1 (2 ~a,
x e coma] (12)

i b N ,
JIn = Zm_b‘/() sin (b y )a_:ErEr{"-l(i“’yl) dy

. i (D™ =Dy g
Cmb & - b, v

v=1

(12)¢+ (13)oll 3 i(matrix algebra)s =3}
5]

[Im] = [Ame] 75" + [CD™ A [ (14)
[JE"] = [(F1)*Bmo] [I27] (15)
Shl

iambv [(_l)mei‘zCua - 1]

I T fn (16)

_ibpag(e®t —1)
B = e = n

(7] 3 7] o g8 e 29

[Im] = {I‘ [le]}—l

A lCn i) + (4] 771 (18)
[Jr:rﬂ = [(-‘-Fl)"B,,,g] {I“‘ [le]}_]

A1+ (A (779} (19)

A7 Ln= gll’; Ta= 2

2 (unit matrix),

o]
Cow = {1 + (_1)m+l] Z Ay Bu (20)

v=1

1, =] 34

1

o o o
> o o0

Normalized power

o
[

%5 3;0 35 40
Frequency [GHz]
P> 33 3. YT UApHAD SRVAY g I
£y
{ B=0, F'=1, a=3.5mm , b=Tmm )

O9 3& XE 22 JAE YAtk B4l tiE H
BE THAY A S4E BolFd. m=22 ¢
£ =gl Agkshs ARt 319 At & gt

F

AL ¢ 5 Yk
1 —
-]
§o.5
3
ha]
©
E0.4
2
%5 30 35 40
Frequency [GHz]
»r 1Y 4. YUY UXHYY ERW gY FM
84
( B=1, I'=0, a=3.5mm , b=Tmm )

zE 102 ek WA e 18 4 A
Ao} Itk 27 4% B =RolA AN At 5
Fol Men FAHNROE REHolehs AS naF
o



BB =225 2003 A EeA0E =2 Vol 1 No, 2 |

132291

[11 F. Amdt, I. Ahrens, U. Papziner, U. Wiechmann, and
R. Wilkeit, "Optimized E-plane T-junction series
power dividers,” IEEE Trans. Microwave Theory
Tech., vol. 35, no. 11, pp. 1052-1059, Nov. 1987.

[2] X. P. Liang, K. A. Zaki, and A. E. Atia, "A rigorous
three plane mode-matching technique for
characterizing waveguide T-junction and its
application in multiplexer design,” IEEE Trans.
Microwave Theory Tech, vol. 39, no. 12, pp.
2138-2147, Dec. 1991.

{31 K. H. Park and H. ] Eom, "An analytic series
solution for H-plane waveguide T-junction,” IEEE
Microwave Guided Wave Lett, vol. 3, no. 4, pp.
104-106, April 1993.

[4] T. Sieverding, U. Papziner, and F. Amdt,
“Mode-matching CAD of rectangular or circular
multiaperture narrow-wall couplers,” IEEE Trans.
Microwave Theory Tech., vol. 45 no. 7, pp.
1034-1040, July 1997.

[5] Y. H. Cho, "New iterative equations for E-plane
T-junction in parallel-plate waveguide using
Green's function,” Microwave Optical Tech. Lett.,
vol. 37, no. 6, pp. 447-449, June 2003.

[6] 2838, "5 FH ALY 4 gl e T3S 4y
< o83 A £ T2 M2 ) dFE
=33 2003 &4 $HeEd3] =23, vol. 1, no. |,
pp. 403-405, 2003 5¥.

{7] M. F. Iskander and M. A. K. Hamid, "Iterative
solutions of waveguide discontinuity problems,”
IEEE Trans. Microwave Theory Tech., vol. 25, no.
9, pp.763-768, Sept. 1977.

[8] J. L. Rodriguez, L. F. Obelleiro, and A. G. Pino,
"lterative  solutions of MFIE for computing
electromagnetic scattering of large open-ended
cavities,” IEE Proc.-Microw. Antennas Propag., vol.
144, no. 2, pp.141-144, April 1997

(9] Y. H. Cho and H. J. Eom, “Analysis of a ridge
waveguide using overlapping T-blocks,” IEEE
Trans. Microwave Theory Tech., vol. 50, no. 10,
pp.2368-2373, Oct. 2002.



