Lect. 16 Rectangular Metallic Waveguides
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Lect. 16 Rectangular Metallic Waveguides
Rectangular metallic waveguide
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Lect. 16 Rectangular Metallic Waveguides

Rectangular Metallic Waveguide: TE modes
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Lect. 16 Rectangular Metallic Waveguides

H_(x,y) = X(x)Y(y),
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Lect. 16 Rectangular Metallic Waveguides

From H_(x,y) = H, cos(@x)cos(n—ny) , it can be determined for TE_ mode (p. 552 in Cheng)
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Dominant TE mode?
(Smallest f,, or largest B)

TE,, or TE,, mode
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Lect. 16 Rectangular Metallic Waveguides

TM mode /
y
ZE
Z
X >

4 (0,0,0)

-
VE—IUEFE:O

E(X,Y,Z,t) :E(x’y).e_jﬂz .eja)t

[(,fxz B (,fyzjff(x,yn (k= B*E(x,7) = 0

Solve for E,

Optoelectronics (2017/2) &) W.-Y. Choi



Lect. 16 Rectangular Metallic Waveguides

E (x,y)=E, sin(@x)sin(n—ny) T™ . Mode
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Lect. 16 Rectangular Metallic Waveguides
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Lect. 16 Rectangular Metallic Waveguides

Wave propagation for TE;, and TM,; modes in rectangular waveguide

Top |View

Side View

Front View

Default View
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Lect. 16 Rectang

™,

secirn BN
sccert T...,/./r?,.
=2 L L] DT
I 3 NS
IR f LR
oy § | Ny

’]jd‘l

THRRLLLILLEA R
. \::E:W:?z:

RRRRN

Lol A B s

P AR

-

s S N R

N4 | S S A
RS2 INNA 1 S S S
et A
NN ANR SR P F L 7T
SRR u 1177222

|l‘iii

!.//J.:ab..a.
IR A
Lottt UALITR
'\\:wwﬂﬁa .:-:A).:.f
T A ]
B S .
| ez 7T AN e
| ez 7 (VN ]
NP bR L S

EREE B

H.\.\\\.\.\
ﬂM\ﬂ\._ 3

|, A

| g, o

Y

N

[T —tia b | [ At

| f ]
B 1) L
e L senm
NS LA
vlt...r..—.w#kWM ﬁ.k&.hknx\.
)
Q. _
_ ~
3 S —
T E g
K% 2 I
= ~ 5
kRl= KRIe &=
N— D o
= S o
7 =~
= = ~
A = R|0
Rl s RIS U
N N c
& = @
o 9 =
v o
SN
Rl s RIS £
NG N~ 87
~ N
Il [l
] £ o
= 2 2
/v/m @y N
N
SN Sy S

y)sin(wt — fz)

wE T . T T
——(—)E,SIn(—Xx)CcoS(—
7 (3B SIN(—x)cos(~

H (x,y,1)

y)sin(wt — fz)

z)E0 cos(zx)sin(E
a a b

(

_we
NG

H (x,y,1)

1 1 11 T |

R 1 1 T v v G W O

'
I
1

LI I T I I T

¢ Bk el el el el ol o o & &

—y = =

] 1 L3 |

s 1 11 1 1

y




Lect. 16 Rectangular Metallic Waveguides

Consider an empty rectangular waveguide with dimensions 1 cm x 0.5 cm shown below.
The waves are propagating in z—direction.

b=0.5cm iy

(a,b) Identify the waveguide modes that have the field profiles shown below. In the
figure, electric fields are represented by solid lines and magnetic fields by dashed lines.
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