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Sepentine waveguide

Derivation of the dispersion equation from Equation 4.108
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WS 4.7 Folded waveguide.xmcd, p.2

Structure dimensions p 10 mm⋅:= h 10 mm⋅:= w 20 mm⋅:=

Cut-off propagation constant and frequency βc

π

w
:= ωc βc c⋅:=

ωc

2 π⋅
7.495 GHz⋅=

Dispersion equation for the nth space harmonic ω_ωc θ n, ( )
θ 2 n⋅ 1+( ) π⋅−

βc h 0.5 π⋅ p⋅+( )⋅
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θ 0 0.01, 4 π⋅..:=
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Rectangular folded waveguide

Structure dimensions (Note that the variable names are re-used)

p 1 cm⋅:= b1 0.5 p⋅:= b2 0.6 p⋅:= w 2 p⋅:= h w b2−:=

Find the cut-off frequency and the electrical lengths and impedances of the sections.

β0 ω( )
ω

c
:= Z0

μ0

ε0

:=

βc

π

w
:= ωc c βc⋅:= βg ω( ) β0 ω( )

2
βc

2
−:=  Equation 2.11 

ψ1 ω( ) 0.5 h⋅ βg ω( )⋅:= Zg1 ω( )
2 b1⋅ βg ω( )⋅ Z0⋅( )

w β0 ω( )⋅
:=  Equation 2.65 

ψ2 ω( ) p βg ω( )⋅:= Zg2 ω( )
2 b2⋅ βg ω( )⋅ Z0⋅( )

w β0 ω( )⋅
:=

Compute the transfer matrices of the sections of waveguide and of one period of the structure neglecting the reactances of the bends

 Equation 4.111 
T1 ω( )

cos ψ1 ω( )( )

j
Ω

Zg1 ω( )
⋅ sin ψ1 ω( )( )⋅

j
Zg1 ω( )

Ω
⋅ sin ψ1 ω( )( )⋅

cos ψ1 ω( )( )
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:= T2 ω( )

cos ψ2 ω( )( )

j
Ω

Zg2 ω( )
⋅ sin ψ2 ω( )( )⋅

j
Zg2 ω( )

Ω
⋅ sin ψ2 ω( )( )⋅

cos ψ2 ω( )( )
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

:=

Tp ω( ) T1 ω( ) T2 ω( )⋅ T1 ω( )⋅:=  Equation 4.112 
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Find the phase shift per section and the total impedance

ψ ω n, ( ) acos Tp ω( )
0 0, ( ) 2 n⋅ 1+( ) π⋅+:=  Equation 4.113 ZT ω( )

Tp ω( )
0 1, 

Tp ω( )
1 0, 

:=  Equation 4.114 

ωc

2 π⋅
7.495 GHz=

b2

b1

1.2=

Frequency range for the graphs ω ωc 1.001 ωc⋅, 3 ωc⋅..:=
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