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Define the structure dimensions

Cavity dimensions

ra 3.25 mm⋅:= rc 4.5 mm⋅:= Rc 20 mm⋅:=

Hc 9 mm⋅:= Gc 3 mm⋅:= Lc 12 mm⋅:=

Slot dimensions

α1 77 deg⋅:=
Rs 12 mm⋅:= rs 5 mm⋅:=

α2 100 deg⋅:=

Experimental data for structures with the dimensions given above

Phase shift per cavity / π; Frequency (GHz); Total admittance (mS) for slot

angles 77 deg and 100 deg
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Import cavity parameters from the method of moments model of the cavity WS 3.3

fC 4.638 GHz⋅:= R_QC 76.9 Ω⋅:=
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Calculate the slot width, the effective slot length and resonant frequency and the effective slot thickness

ws 2 rs⋅:= ls α( ) α Rs⋅
π rs⋅

2
+:= fS α( )

c

2 ls α( )⋅
:=  Equations 4.121 and 4.122 fS α1( ) 6.251 GHz=

ts Lc Hc− ws+:=  Equation 4.123 fS α2( ) 5.205 GHz=

Slot R/Q R_QS

μ0

ε0

2 rs⋅

π ts⋅
⋅:=  Equation 4.124 R_QS 92.2Ω=

Slot coupling factor k α( )
ls α( )

2 π⋅ Rs⋅
:=  Equation 4.125

Dispersion equation

ak α( ) 2 k α( )⋅
fC R_QS⋅

fS α( ) R_QC⋅
⋅:=  Equation 4.118

F1 f ϕ, α, ( ) 1 cos ϕ( )−
1

k α( ) ak α( )⋅
1
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Solve for the frequency as a function of phase shift per cavity for the lower and upper pass-bands

f1 ϕ α, ( ) root F1 fC ϕ, α, ( ) fC, ( ):= f2 3 fC⋅:= f2 ϕ α, ( ) root F1 f2 ϕ, α, ( ) f2, ( ):=

Total impedance and admitttance

Z ϕ α, ( )
2 R_QC⋅

k α( ) ak α( )⋅ sin ϕ−( )⋅

f1 ϕ α, ( )

fC

⋅ 1 ak α( )+
f1 ϕ α, ( )

fS α( )
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:=  Equation 4.120
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