4.2 Mutual impedance

Developing Matlab
Following relations can be derived for computing mutual impedance Z1, of two dipoles. Real part of the mutual impedance Ry is given by:

Ry = 15{(Ky sing+ Ly cosq) + [Ky sin(q +2p) + Ly cos(q +2p)] + [K3 sin(q = 2p) + L3 cos(q —2p)| }.

Imaginary part of the mutual impedance X7 can be expressed as:

Xip = 15{(M sing + Ny cosq) + [My sin(g +2p) + N3 cos(q +2p)] + [ My sin(g = 2p) + N3 cos(q —2p)] }.

where

K1 =2[25(0, 9) = /(6. g+ p) ~ /2(6. ¢~ )]
Ly =2[2/3(6, )= 53(6, ¢+ p) ~ /3(6, ¢ = p)]
Ky =£2(0.9) =250, g+ p) + /(3. g+2p
Ly=13(6,9)-2£3(0, g+ p)+ /3(6, g +2p
K3 =£(0.9) =250, g=p) + /(6. g=2p
Ly=f3(0, ) -2£3(0. a—p) + /3(6, ¢ —2p
My =2[2/4(6, ) = /2(6, ¢+ p) — /(6. ¢ p)]
Ny =-2[2£1(6,9) = /1(6, g+ p) = /1(6, g p)]
My = f3(6, ) =2/4(0, g+ p) + 120, g +2p)
Ny == 11(6, 9) +2/ (6, g+ p) — f4(6, g +2p)
M3 = £3(6, ) = 2/4(0, g = p) + 120, ¢ = 2p)
Ny == 11(6,9) +2/ (6, a=p) — $3(6. ¢ —2p)

)
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In these relations, variables given by the user p, ¢, J are present:
p=ki qg=kh O0=kd.

Finally, we have to define the following functions:
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£3(8, u) = cos

J4 (5, ”) = COS(\/eru)*cos(\/m*u)

Here, u is a parameter, which changes according to the variable, which is used in our relations.

The above-given relations are programmed. We do not present here the transcription into the Matlab syntax due to the worse readability. In the
program one of the parameters k/, kh or kd vary.
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