Problem 8.42 For a rectangular waveguide operating in the;d Bhode, obtain
expressions for the surface charge dengitand surface current densifly on each
of the four walls of the guide.

Solution:
For TEy, the expressions fdE andH are given by Eq. (8.110) witm= 1 and
n=0,
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The applicable boundary conditions are given in Table 6-2. At the btanyrizbtween
a dielectric (medium 1) and a conductor (medium 2),

ps=MN2-Dy=¢1N2-Ey,

js: ﬁ2>< ﬁl,

WhereE1 andﬁl are the fields inside the guidg, is the permittivity of the material
filling the guide, and;, is the normal to the guide wall, pointing away from the wall
(inwardly). In view of the coordinate system defined for the gufides= X for side
wall atx = 0, A, = —X for wall atx = a, etc.




(a) At side wall 1 atx =0, A, = X. Hence,
Ps=&1X-YEy[x=0=0
Js = X x (XHy + 2Hy) [x—0
= _9|'~|z‘x:0
= —yHoeijﬁZ.
(b) At side wall 2 atx = a, i, = —X. Hence,
ps=0
Js = JHoe P2
(c) At bottom surface ag = 0, nh, =Y. Hence,
ps=¢€1Y-YEyly-0
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(d) At top surface ay— b, n, = —y. Hence,
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