Analysis of Scattering Matrix for the Open-ended Rectangular Waveguide
with Infinite Flange
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ABSTRACT

In this paper, scattering matrix for the open ended rectangular waveguide with infinite flange is derived. To validate the scattering matrix
approach, load admittance YL,m obtained from the present scattering matrix method is compared with the results of the previous work. The

convergence for scattering matrix solution versus 7'%'and 7M mode numbers is investigated. Also far field power pattern radiated from the
aperture of the waveguide is given.
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Fig. 1. Open-ended rectangufar waveguide with
infinite flange
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Fig. 2. Section of the open-ended rectangular
waveguide.

7+ o

2

do

=g
e

A4 A

ro

2

1A
(5]

Ao o} BAAE AT
Mol o8] WA ==

[}
T

F(EX

rlo

Il

5
]

u)
lo
ojr
2
ra

7

AAAE uo}gﬂ;gy_i leﬂ MFHAM AA A
A AAEE HE A5 AAZAE AL Ao,
z2=0% 7} FAENA JM Fo] 2 A HA AEY A

(O3 A3 G99 A A R 4 @WEAE
2A T vEo A3} o] x AT

H(z=07)=H,(z=0") ©6)

919 2 (6)9] Mol 4 202 2o k2 Fotn
AT WA thake] M 3, oAl 4 (6)9] FHol
3 Qd)E F4 kg NPl thste] A 53}
2] 6)011 3 & Z YA S H3hd Ha)sa
A2

= %6}

JIN

‘—7

o

dlo

o 72

Pyt = b +K, b

mn= mn

J
|

=2 ZlH st
> 2.

(7a)
b +E, b

re yre
bmn Ymn mnst

(7o)

o714

—JekE,

(x,y>] s

! (002

mnst

ds’ds

ReRol1\7 é;;(x',y'>x2] R

(82

409



AR FAHEENEGH =TA A2 A3Z

- - o R

K= 220 [ [ 2 s

(8b)

O = L% [ [y 2] —Mds’ds
mnst 2” ’ mn ’y ’y

80

o hoR
E, .= (xy)’)'éf,(xl,y')] 7 ds’ds

(8d)

A ®el 8n4g ud KL QEE ATAAN 7
Qo) 7E RSk Ty RERS AROE EHES &
b9z, e BAE AEe 3REAZ AR T
&, FAREE FH 9. 293 4 ()% YL
W) E@shE e ol & % gtk

R A

gl o] bB'=b*-b olm
b=b"+b" oln & o|E 4] (9)f thelst A elstd Al
TR AM AR E (6] thg o) A7 2ol e

gold  dFE

Je~1=1s Jle]

(10)

)=+ DT ] (- [T [

webd 4 (0] BEE JRANE Y 2D
7 BEd dal A58 L5 9 F ek o714 =
seto] THEEW QA B9, F bl =12 F
9 2 (10) 228 E AtE e TE =9 A, )%
TH 225 AT AR ALY 4
W, AL R AY e T Jo 2R 4 7R 4
i,

410

3

3
—_
—
—
~—

g3 Fag SR AR AR Tubd o
3 TR B AFFNF o v e R ES F3)
o =1l ~(Load admittance) 2 FH Y= E713 22 ¥
39, TE BTt YAE = o sl 2= & F35} o
Sulda ¥V, e ARy dg g
LlO 1 SIOIO YIO
' [+ 8010 (12)

E94#) TE,EE7FJAE 9 4 (10225 H &
HFAoM 7t el AFE AR etz U A (1)
distel AT B A YR FE S o]
A "ok mek TEeiA e 7 AW AFE
=E xh 258 A 3, o] AAE A Fol os) 2
740 BANE = ARAE A @25 ke 54
2 A GEYH, BAlsjele P=1/2Re(ExH -7)
“Hi’

B A £ 3

S I j;; S

L. =~&| A

g HANME 29 19 HE =548 F20 tiE) Fd
2L FEste FYE HehhAS. ol E 4y gi
Aite Aol 3RS ARS8 42 2
o2 73 Faege)el Fif ol =m e At Aot
vt Estd 4719 F oas go] bE
a=225b2 $3, TE 2 =7} QAHEE 749 dis)
4 (129 #3 A=mE2 (Y, =G+iB)S) AFF
S} SR Aldstal 29 39 Y.

ou:
u!?;



298 ZAA7 4 AGE AAAY Eobw FEol E 4w 9 4

32
—
28 —
24 |—
. 20—
S
v, 16 B
Ol
8 L This theory [ TE, ;]
- e This theory [ OTE, 6TM]
4 — ® 90 NacPHIE[G]
ke
0 04 0.8 1.2 1.6 2
al A,
(@) A5
4
2 S
0 | I [ ]
L -2 r_
o -
= 4
= 6
el ——————— This theory [ TE, ;]
-8 oA This theory [ 9TE, 6TM]
r ® 8 & NacPHIE[6]
-10
12 L | l | J { l ! { |
0 04 08 1.2 16 2
al A,

a7 3 BUNE P= AWY MAY Toue

=

Fig. 3. Admittance of open—ended rectangular
waveguide with infinite flange
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