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Waveguide modes

TM-waves = H, =0 E, = v(p)E*+*
Eigenvalue problem

V2u(p) + kfv(p) =0, p € Q
v(p)=0,p€eT

Eigenvalues k2, and eigenfunctions v, (p), n =1,2,3...00
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Entire EM-field for TM-modes

Once all v,, are known we can construct the entire EM-field for the
TE-mode (section 5.4):

E; (1) = (Era(p) + va(p)2) e
H = £Hr, (o)

where
i
E7,.(p) = kazanUn(p)
tn
Hrn(p) = Z;,}Mé x Ery(p)
k
ZnTM ==
Wepe
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Outline for today
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Circular cylindrical waveguides
Bessel functions

The fundamental mode TE;;
The mode TMg;
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Circular cylindrical waveguide

Fundamental mode TE;q;.
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Circular cylindrical waveguide

TMo;.
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Circular cylindrical waveguide

TE2;.
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Circular cylindrical waveguide

TEo:.
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Circular cylindrical waveguide

TMy;.

Anders Karlsson, Electrical and information technology



Circular cylindrical waveguide

TEs;.
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Bessel functions
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