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TABLE | Comments on “Relationship Between Group Delay and
POSSIBLE TESTING EQUATIONS Stored Energy in Microwave Filters”
Continuity Testing Modes Testing Cross Describing Equation . .
of: Section Christoph Ernst and Vasil Postoyalko
Ecngenial | M modes of guide #2 S, Equation (6) of [1]
Etngentiar | M modes of guide #2 Si Equation (6) of [1], as the tangential
electric field vanishes on (S, — ) P . _
Etngeniat | N modes of guide #1 S Irrelevant, as these modes are not defined . Inthe abOVE papérlt IS_ shown that the t_lme avera_ged ?tored energY
on (S; - S1) in a passive lossless reciprocal symmetrical or antimetrical two-port is
Eungeniar_| N modes of guide #1 Si Equation (7) of [1] proportional to the group delay. This is expressed in (29) in the above
Hinential | M modes of guide #2 S The possibility we described above aper. i.e
Huangential_| M modes of guide #2 Sy Equation (15) of [1] paper, 1.€.,
Hiangenial | N modes of guide #1 S Irrelevant, as these modes are not defined d¢‘71
on(S; -8y 1"1‘7-‘4\'.14014 = _|G/l|2 —‘ (1)
Hineenial | N modes of guide #1 S Equation (14) of [1] dw

In a private communication, Cuthbert pointed out tHat ] it appears
. ) . that the same results you obtained were previously reported in the book
the same spatial reso_lutlo_n everyyvhere, the cutoff frequencies of WPauI Penfield, Robert Spence, and Simon DuifikefThe relevant
highest order modes in either guides have to be more or less eapahes are 64 to 67, especially Section 5.17 Group Delay and Stored En-
This should apply to the short-circuited afeh — 51 ) aswell. Inother ooy 1t is interesting to note Penfield et al. attributing some particular

words, if the surface magnetic curréht= n x H, is to be expanded oqts to Dickd2], Kishi and Nakazawgg], and Carlin[4], which you
in terms of the eigenmodes of a virtual waveguide with the cross sefg ot reference Reference 1, eq. (5.82)]

tion (S2 — S1), a number of mode§V — N') should be used.
The standard mode-matching technique tests the continuity of the
tangential electric field by th& modes of the larger guide and the con-
tinuity of the tangential magnetic field by thé modes of the smaller
guide. This gives rise toV + M) linear equations relating the vV +
2 M) modal expansion coefficientsV( modal voltages and@” modal
currents in guide #1 in addition t&/ modal voltages and/ modal
currents in guide #2).

df > dfoy _ (WE + ”/,-m)l + (H/ve + LVm)z (2)

dw dw P

which is attributed to Carlin [4], expresses th4t."] the sum of

the group-delays in the two directions, which may be regarded as

the ‘round-trip delay’, is equal to the sum of the energies stored per

watt input when the network is excited from each pdrt.the case

AN ) o when the two-port is reciprocal and symmetrical (or antimetrical), the
The possibility of testing both continuities by thié¢ modes of the ¢|4tionship given in equation (29) in the above paper can be deduced

larger guide addressed in the comments of Soketrad. is, in fact, an irectly from this equation. We were unaware of the work in [1]—[4]

extension of the standard mode-matching technique described abovg {he time and we would like to apologize for claiming credit for this
would result in2)/ linear equations instead of the standaM+ M) | oqt.

ones. The additionalM — N) equations can, however, be used to
determinel,, asJ, can be expanded in terms of the fi(St/ — )
modal magnetic fields of the virtual waveguide with the cross section
(S — S1), as mentioned above.

We do not, however, agree with the last sentence of the comments of
Solancet al,, i.e., that testing the continuity of the tangential magnetic 2]
field by the M modes of the larger guide would result in a wrong for-
mulation if the testing cross section is the smaller fig) [(15) in the
above papéi), as we have proven the correctness of this equation in the
above paper. In order to clarify the whole situation, let us summarize,
all possible testing equations (a total number of eight possibilities), as
shown in Table I.
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