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Electromagnetics:
Electromagnetic Field Theory

TE and TM Analysis Setup for
Waveguides

Existence Conditions for TE and TM Modes

TE and TM modes only exist in waveguides with a homogeneous fill or in waveguides with a
uniform axis like slabs and circularly symmetric guides.
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TE Analysis in LHI Media

Choose to set £y, = 0 and H,, # 0. This means it is only necessary to solve for H,, ..

VE, S+t =0

V2H, +k*H,.=0

An added benefit of this solution approach is that
H, . is tangential to all boundaries in a waveguide.

For TE analysis, the other field components are calculated just from H,,
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From this, the characteristic impedance Ztg is
_jou oH,,
E,. kX 9y  wou k
Z., =—2= < =—=NN— Pis found by solving the wave equation.
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TM Analysis in LHI Media
Choose to set £, # 0 and H,,, = 0. This means it is only necessary to solve for £ _.
V2E +KE =0 vV 2 -0 An added benefit of this solution approach is that
90z o0z TN E,_, is tangential to all boundaries in a waveguide.
For TM analysis, the other field components are calculated just from £, ..
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From this, the characteristic impedance Zy is
_JB k.
2
7 = £y, — ke Ox _F _ nﬁ [is found by solving the wave equation.
™ .
H,,  joedkE,, k
kZ
S EMPossible Slidea
4

4/24/2024



4/24/2024

Learn more about the EMProfessor:
https://raymondrumpf.com/

See all our education content:
https://empossible.net/




