8. Coupled Mode Theory

8.1Coupled mode equation
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Perturbed (coupled) mode is expressed by superposition of unperturbed
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Coupled mode equation
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Coupled mode equation
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power carried by electromagnetic wave
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Coupled mode equation

in case of symmetric coupled waveguide: 6 =0 ' e
in case of weakly coupled waveguides : C,, ~0 2 =Kz
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8.2 Coupling coefficients

Consider a TE mode propagating in aslab N

waveguide extending y-z plane.
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H=(H_0,H),)
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Coupling coefficients

coupling coefficient:
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8.3 Co-directional mode coupling

— — *
C,=0 K, =k,

coupled mode equation:

|

dA

E =—jKk,B(z)e

dB

A

A(z)}
B(z)

q :\/‘Klz‘z +5°

q

*

|

—j(ﬂz —,31)2

d_ — _jK-ZlA(Z)ej(ﬂz—ﬂl)Z

l

A(2) = (a,e’" +a,e ™ )e’”

B(z) = (be’” +b,e /" )e’*

|

o . .
(cosqz + j—singz)e ’*
q

— j =2 _sin gze’*

A(0) =a, +a,
B(0)=b,+b,

l

K —j
— j—Zsingze /*

o . :
(cos gz — j—sin gz)e’”
q

|

A(0)
B(0)

N
A
n,
n,
Ny
-a U X
D-b D+b
N,
A
n,
Ny
X
N,
A
N,
} ;
X



Co-directional coupling
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input from guide-1: 4(0)=4, B(0)=0
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Co-directional coupling
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