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Further ‘Consideration on the Iris in a Wave Guide.

E

Tadashi Marsumoro

Synopsis

This is a theoretical study on the iris in a rcetangular cylindrical wave-guide.
Some papers on such research were published already by the author, T. W. Miles and
others. In this paper the author shows another methode to caleulate approximately the
susceptance of the iris easily as follows.

At first, a suitable one mode is assumed on the plane of the window. and this
amplitude distribution of transverse component of electrie field is expanded in Fourier
serieses in @ direction and also y direction in general over the whole eross-section of
the wave guide. Thus eah term of such series obtained as product of two Fourier
serieses repesents one of the modes of the ficld disturbed by the iris respectively.
And the amplitudes of all modes can be calculated by finding the eoefficients of
the serieses.

~ Thus the electric energy and magntic energy stored by the higher modes are de-
termined and they can be evaluated by shunt suscepances in the transmission line
representation for a exciting dominant mode. In order to avoide the complications
inherent in having both 7F and T'M modes present, it is convemient to use a set of
modes (E.=0) when the exciting field has no z component of electric field. By such
analysis we can form the formulae to calculate the susceptance of general rectangular
window easily, and also inductive window and capactive window are freated as the

special cases. Of course, in general, this method may ie approximate one.
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