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for slots which are small compared to the free-space wavelength.
The reaction method was originally propounded by Das and
Sanyal {11] as a means of analyzing long slots (/ >>A/2). The
suggested trial function for the E-field in the slot, while obvi-
ously appropriate for slots in this category, appears to be seri-
ously in error for short slots. This is supported by Vu Khac’s
computations, which show [7] that for short nonresonant slots
the aperture field is almost perfectly cosinusoidal. In addition,
the effect of the side wall on the energy stored inside the
waveguide is ignored in this “reaction” method, and it is sug-
gested that for small slots which are almost purely reactive this
could be a significant omission.

It is perhaps pertinent to point out here that the specific
suggestion, made in [10}, that the variational method of [5] is
significantly in error near resonance, is patently incorrect. The
apparent discrepancy detected by Pandharipande can be traced
to an unfortunate printing error in the published paper. This
error can be isolated without difficulty by performing a dimen-
sional check on eq. (34), or by consulting fig. 4 of [5} which was
extracted directly from the original thesis describing the varia-
tional method [12]. Equation (34) of [5] should read
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At resonance the coupling coefficient ¢;, will be real, which
implies that the imaginary terms in the denominator of (1) must
sum to zero. Thus at resonance the variational method gives
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thus at resonance, ¢,,=0.5= —6 dB, and this is in exact agree-
ment with Pandharipande’s resonance value for ¢y,
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error in reproduction of eq. (34) of [2]. The authors, however,
are still unable to understand the correlation between the theo-
retical results of Fig. 4 and the comparison between theory and
experiment presented in Fig. 7 of [2]. In the modified results of
Fig. 2 of the comments no comparison between theory and
experiment is presented. The authors, therefore, consider it desir-
able to present a comparison between the theoretical results
corrected for wall thickness and the experimental results on
coupling. In this connection it is pertinent to point out that eq.
(13) of [1] should read as

CiodB=20Tog — L5 8686 (1)
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where B is the normalized susceptance of the aperture, « is the
attenuation constant in the slot waveguide, and ¢ is the wall
thickness of the guide.

Coupling in decibels computed from (1) is presented in Fig,. 1,
together with the experimental results and theoretical results of
Sangster [2] and Lewin [3] corrected for wall thickness ¢=1.58
mm. The results obtained by the reaction method are found to
be in good agreement with the experimental results.

It is worthwhile to point out in this connection that because of
the simplifying assumption made in deriving expression (12) of
[1], the results on coupling obtained from the self-reaction con-
cept will approach those obtained from asymptotic representa-
tion by dipole moments due to Bethe [4], and from quasi-static
methods [3], [5] in the limiting case of very thin slots. A careful
examination of the analysis presented in the paper [1] would
reveal that the width of the slot for which the theoretical results
are applicable should, therefore, be assumed to get smaller as the
length of the slot is reduced. The apparent discrepancy observed
by Dr. Sangster for the slot width of 1.5875 mm can be attri-
buted to this restriction of the equivalent circuit parameter to a
one-dimensional problem for small slot length. The equivalent
network parameter can also be determined from the self-reaction
of the equivalent planar magnetic current. In the latter case the
computation involves the evaluation of a double-infinite
series—whose convergence also depends upon the slot width.
The authors, therefore, do not feel that the reaction method
leads to the results which are at variance with those obtained
from other theories.

It is perhaps proper to point out that the objective of [1] was
to obtain a closed-form expression for the equivalent network
parameter of long slots. The only results on the equivalent
network parameter with which comparison could be made were
those of Levinson and Fredberg [6]. The results obtained by the
authors [1] and also those obtained by Levinson and Fredberg
[6] exhibit that the resonance takes place for a slot length very
near A/2. The expression (12) of [1] reveals that the resonance
does not take place exactly at A/2. A careful examination of the
discussion on “correction for the large area of the apertures”
presented by Levy [7], however, reveals that the resonance for
slots is expected to take place for slot length=A /2. The fact that
resonance takes place for slot length=0.47\ was obtained by
Oliner [8] for slots in a waveguide wall radiating into free space.
In the case of a radiating slot, the reactance is contributed by
plane waves outside the visible region of the wavenumber plane
[9]. For the problem under investigation, the reactance is con-
tributed by the energy storage due to the evanescent modes in
the rectangular waveguide. The results for a radiating slot and
those for a slot coupling.

The particular advantage of the equivalent circuit approach
presented in the paper is that it can be used for the determina-
tion of not only the coupling but also the impedance loading in
the exciting guide.

The authors are grateful to Dr. Sangster for his correspon-
dence which gave them an opportunity of reviewing their work.
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