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WS 3.2 Cavity resonators, p.2

Section 3.3 Pill-box cavity resonators

Calculate the surface resistance Conductivity of copper o = 5.959. 107‘s.m_ !
1 U,
R =—= |20 bs(w) = |—2 Ry(w) = — Equation 3.50
00 20 w-o- o-ds(w)
Section 3.3.1 Surface roughness
Rr 2 A : 2 2 -
Effect of rm.s. surface roughness A R :1+;arctan 1.4 3 R.(x) =1+ —~atan(1.4~x ) Equation 3.56
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WS 3.2 Cavity resonators, p.3

Pill-box cavities (TM,,, mode)

Specify the cavity radius (a) and height (h)

a = 40-mm h := 10-mm

Find the first zero of the Bessel Function J,(z) from guess  z1:= 2 ka := root(JO(z1),z1) ka = 2.4048
c - “o
Calculate the resonant frequency wg = ka— Equation 3.44 fy:=— fy = 2.869-GHz
a 2.1t
Calculate the stored electric energy for a given field on the axis and the R/Q Eg:= 1000'X
m
ka
2_2 1 2 . — 11
Wg = gymha™E _2 JO(kr)~kr d(kr) Equation 3.46 WE=5.997%x10 "]
ka~ "0
h2-E02 -
- ation 3.14
R_Q 2UJOWE qu : R_Q = 463 Q

Calculate the unloaded Q

Specify .m.s. surface roughness A := 0.1-pm Skin depth 85(wp) = 1.217-pum

Surf ist A

urface resistance R(w) = Ry(w)R | —— Rr(wo) =0.014Q
ds(w)
v
Unloaded Q Q= ka (PO h Equation 3.55 e
2Rr((.00) €0 a+h Q =
Shunt impedance R, =R QQ R, =302.2-kQ
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WS 3.2 Cavity resonators, p.4

Section 3.4 Rectangular cavity resonators (TM,,, mode)

Specify the transverse dimensions (a and b) and the height h
a = 50-mm b := 60-mm h = 12-mm
M M

Calculate the resonant frequency

— |[Z ’ T ’ —
Be = < % Equation 3.58 0= B

Calculate the R/Q

€
0 - _
W= ?-&b-h-EOz Equation 3.62 WEg =3.984x% 10 11J
h2-E02
R Q= — Equation 3.14
-

Calculate the unloaded Q

Specify r.m.s. surface roughness A= 0.1-pm

Surface resistance Ryw) = Rs(‘*’)'Rrs(%)
N{Y)

1.5
2 2
Unloaded Q Q= ﬁ. @ 2-h.(a +b )

(40) V20 [ (a4 67) + 20(a® + )

Shunt impedance R.:=RQQ

Skin depth

Equation 3.64

f =3.902-GHz

R Q=737Q

85(wp) = 1.044-pm

R (wp) = 00169
Q =17880

R, = 580.8k
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