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ABSTRACT: This reply addresses the comment by Yun [1] regarding the sign errors in the Ω matrix terms for our recent paper on the
transfer matrix method for general bianisotropic layers. The comment correctly identifies sign errors, which do lead to non-physical
results. In this reply, we present an alternative construction method for Ω that has fewer opportunities for transcription errors over the
original formulation. These corrections do not affect the remainder of the formulation. However, they do affect the results of the second
example in the original paper, which is corrected here.

1. INTRODUCTION

Recently, Yun [1] identified sign errors in the expanded terms
of the 4×4 Ωmatrix from [2]. As demonstrated in the com-

ment, these sign errors led to non-physical gainful behavior in
a lossless medium. Upon closer inspection, the original paper
does contain sign errors, and we have verified Yun’s correc-
tions.
The expanded Ω matrix terms are highly susceptible to er-

rors, such as these, especially when transcribing them to nu-
merical algorithms. For this reason, we present an alternative
construction method forΩ, which has since been adopted. This
approach is equivalent to Yun’s corrections and is much sim-
pler with fewer opportunities for mistakes. Using the corrected
equations and alternative approach, power conservation was
confirmed for the reported cases.

2. ALTERNATIVE Ω MATRIX CONSTRUCTION
From the normalized curl equations of [2], the z-component
equations can be written together as
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]
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︸ ︷︷ ︸
ψ

(1)
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Equation (1) implies an operator of the form ψz = ΩLψ, where
ΩL = A−1B converts transverse fields to longitudinal fields.
The remaining four equations are reordered and written in the
form

dψ

dz̃
= −j(Ω1ψ +Ω2ψz) (2)

where Ω1 and Ω2 are

Ω1 =


ζyx ζyy µyx µyy

−ζxx −ζxy −µxx −µxy
−εyx −εyy −ξyx −ξyy
εxx εxy ξxx ξxy

 (3)

Ω2 =


k̃x + ζyz µyz

k̃y − ζxz −µxz
−εyz k̃x − ξyz

εxz k̃y + ξxz

 (4)

The final 4× 4 matrix is then Ω = Ω1 +Ω2ΩL.

3. NUMERICAL VALIDATION
The lossless second example from [1] was simulated using the
corrected formulas and the approach outlined above. Both re-
sulted in reflection, transmission, and conservation values of
R ≈ 66.81%, T ≈ 33.19%, and C = R + T = 100%,
respectively. The lossy version of this example from [2]
was re-simulated, where it was found that R ≈ 33.74% and
T ≈ 0.0095%.

244doi:10.2528/PIERC26032301 Published by THE ELECTROMAGNETIC ACADEMY

https://doi.org/10.2528/PIERC26032301


Progress In Electromagnetics Research C, Vol. 167, 244–245, 2026

4. CONCLUSION
Yun correctly identified sign errors in the original formulation.
The correction was adopted, and an equivalent construction
method of Ω was proposed. Other than the second example of
[2], the remainder of the bianisotropic transfer matrix method
is unaffected.
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