
Lorentz
Reciprocity theorem for electromagnetics

Consider a linear isotropic heterogeneous
medium with two setsof sources Ji Mi
1 1,2 each producing fields Ei Hi

The them states that
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Say that J 952 excite a different
modes in the waveguide then also the
fields must satisfy the above egn
over any closed surf are excluding Ji

When we have sources buttake s 0

then by using the Sommerfeld radiationBC 8 0
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called the coupling or reaction of
fields of source to sources 2

oftendenoted in short as 41,2
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Since M M 0 and s 0 Lorentz RT
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Notice the RHS On the PEC Etan 0

RHS 0 Same would happen for
any tangential direction of current on

the surface
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Since the dipole placement orientation
is arbitrary this implies that
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An impquestion rises What happened
to the tangential H boundary condaat the interface i e

in x ie F J



Quick proof of Reciprocity them

Key vector calculus identity
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Now we do after algebra
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This is in differential form



By applying divergence them
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This is in integral form QED


