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The problem, we treated in our last paper can be considered also as one
for the magnetic field intensity H,. For an exact solution, the two results
must coincide. For an approximation we can obtain information about the
degree of approximation by comparing the two results and finding out for
which values of h/R and in which regions of kb the two results show a good
agreement.

][N our last paper® we formulated the problem of the E-wave in an iris-
loaded wave guide with infinitely thin irises as a variational principle for the
longitudinal electric field intensity and obtained with the simple trial function
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the transcendental equation for the determination of the propagation-constant 7,
(A-a) (A—p)—3(A*—71?%) =0 (1)

with
Aé@oﬂ)'_. - ]o,(ka)No (%d) — Ny ({??UL@?)_; f= ]o{kb)

Coals (Coa) kal i (ka) Ny (kb) —No (ka) ]y (%b)] kaj; (ka)

2 Zalhl)*— "coshl T 1

>l cns) Ly iy (ka) Ji ka) i (k) (G0 = Nitka) ]

1—(—)"coshl~ 1
AL B —nR T Var— (R

P ynl=(=)"coshl ,——s—>
© Lty V7= W)

Now it is remarkable that the problem can aso be treated as one for the magnetic
field intensity H,. One has then to find a solution of
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(1)W. Kroll, Chin. J. Phys. 3, 98 (1965).

32



THE | RI S- LOADED WAVE GUIDE 33

with the boundary conditions
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This problem can be solved in a way quite similar to that of the electric problem.
By the introduction of the Green function Gu
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we obtain for the determination of the propagation constant %# of the guide the
variational principle
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where %}ii is the normal derivative of H, for z=0. When we proceed in the

same way as in the electric problem we obtain with the simple trial function

aH”—B] (VIE=F7)

an equation of the form
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When the two trial functions represented the exact solution the two equations
should coincide or at least should lead to identical results. We expect then that,
the better the approximation, the better will be the agreement of the two results
obtained from the electic problem and from the magnetic problem,
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We® have solved the equation for the electric problem for small values of
kl, that is, the equation
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The equation for the magnetic problem for small values of %/ that is, the equation
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has been solved by Chu and Hansen®. A comparison of the two results shows,
that we obtain a near agreement for small values of h/k, as. it should be. The
solutions of the two equations (1) and (2) we expect to agree in a larger region
of #/k values. In any case by comparison of the resalt obtained from the electric
problem €With that obtained fror the magnetic problem we can get information
about the degree of approximation of the result for the propagation constant h.

(2) Chu and Hansen, J. Appl Phys. 18, 996 (1947).



