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The main theories in the field of microwave absorption are completely wrong. Many papers
from different perspectives have been published in a variety of journals. But the practice of
using the wrong theories is continued in publications without mention these opposite views.

The purpose of this letter is through the comment on published paper to draw the attention
of the researchers to the related papers. Although the wrong theories have dominated the
field for a longtime, the problems can be corrected with simple principles covered in general
physics at college level. The issues discussed are very important.
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“First-class work often overturns the established conclusion, so it is unpopular.

reviewers cannot fully understand your work and will give you many negative
comments, Articles catering to the trend of the times are easy to be accepted,

otherwise, it will take a long time to get recognized” (2000)

and

“If your research can’t overturn the established conclusion, science can’t progress.
Of course, your research will be not recorded in history. The academic world is
conservative. If you don't write your paper according to the existing conclusion, it
will be very difficult for your paper to be accepted, and you will suffer a lot, but

the research that can survive in history is exactly this kind of research™ (2013)

[4] S. Vazire, A toast to the error detectors, Nature, 577 (2020) 9.

ast month, I got a private Twitter message from

a postdoc bruised by the clash between science
asitisand how it should be. He had published a
commentary in which he pointed out errorsin a

famous researcher’s paper. The critique was accu-

rate, important and measured — a service to his field. But it
caused him problems: hisadviser told him that publishing the
criticism had crossed aline, and he should never doit again.
Scientistsare very quick tosay that scienceis self-correct-
ing, but those who do the work behind this correction often
getaccused of damaging their field, orworse. My impression
isthatmany error detectorsare early-career researcherswho
stumble on mistakes made by eminentscientists, and naively
think that they are helping by pointing out those problems
— but, after doing so, are treated badly by the community.
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used in several recent papers published in the journal of materials science: materials in
electronics, Journal of Materials Science: Materials in Electronics, 33 (2022) 2889-2898.

ABSTRACT

Recently a series of papers have been published in the Journal of Materials
Science: Materials in Electronics and also in other journals in which a relation-
ship of the form oy = 2kinc/o, 6o = 2404y /o and 6o = Anc/(27) (where /4 is the
free-space wavelength of light c is the speed of light in vacuum) between the
electrical conductivity o4 and optical conductivity Glop The refractive index n,
absorption coefficient « and the extinction coefficient k have been used and
conclusions have been drawn from these relationships, including graphs of
electrical and optical conductivity as a function of photon energy over a very
wide range (e.g., 1-5.6 eV). In this comment, the difference between the optical
(6op) and electrical (ge1) conductivities is considered and analyzed through well-
known textbook considerations; correct relations are given, and it is shown that
the above expressions that have recently appeared in the literature are incorrect.
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the relationships aq = 246)/%, 0 = 2ukc/z and Structure [58-65], Crystal Research Technology
G = #nc/2n that have recently appeared in the lit-  [66, 67], Journal of Modem Optics [68], Molecular
erature and widely used in numerous papers in this  Crystals and Liquid Crystals [69], Asian Journal of
journal as in [1-24] and also in other journals as in Information  Technology [70], Optics and Laser
Optical and Quantum Electronics [25-32] Optical  Technology [71-74], Current Applied physics [75],
Materials [33-38], Journal of Alloys and Compounds  Journal of Electronic Materials [76-811, Materials

[39-41], Journal of Physics and Chemistry of Solids
[42, 431, Optics Communications [44-46], Journal of
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Research Express [82, 831, International Journal of
Energy Rescarch [84], Vacuum [85] Materials Today
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Proceedings [86-88], Materials Today Communica-
tions [89], and RSC Advances [90].

5 Note added in proofs

The author has noticed that another paper [122] that
just became available during the proofs has also used
the wrong equation in Eq. (19).

[8]3.N. Spencer, AG and 0G/J¢, and the Physical Meaning of a Derivative (author's reply),
Journal of Chemical Education, 76 (1999) 1188. DOI: 10.1021/ed076p1188.2

The author replies:

Twenty-five years have passed since | wrote the paper
cited in Jemal’s letter (/). I have reviewed an average of about
a paper per year on this subject since then and have seen many
other published papers on this topic. This seems to confirm
the difficulty and confusion relating to changes in thermo-
dynamic quantities for chemical reactions and in particular
to the change in Gibbs energy. In fact, if it were not for a
dimensional inconsistency encountered when relating AG®
and the equilibrium constant, quite possibly the distinction
between AG and A,G would never have produced much
interest. A check of my hookshelf of six current texts showed
that all used the unit kJ for A,/ A.S, and A, G for chemical
reactions, Each text had a different explanation for why, when
using the relation AG” = -K7" In K, AG® must be given units
of k] mol™L.

Liu Ying, Liu Yue, Drew Michael G. B. Natural mathematical derivation of the Gibbs-Duhem Equation related to AG and

0G/d¢, International Journal of Thermophysics, 2022, 43, 73 doi: 10.1007/s10765-022-02998-y. Natural Mathematical

Derivation of the Gibbs-Duhem Equation, 2022-03-10 | Preprint, Research Square, DOI: 10.21203/rs.3.rs-1061987/v1

[39] Y. Liu, M.G.B. Drew, Y. Liu, A physics investigation of impedance matching theory in microwave absorption film—

Part 2: Problem analyses, Journal of Applied Physics, 134 (2023) 045304.

TABLE I. The values provided in Ref. 50 (d/mm, fiGHz) and the corrections have
been included in parentheses. Energy is referenced to that of the incident beam.

d 1‘ RL/ dB E1 1-SHORT EAA EAM EIOSSZ

150 708 -16 0.034 0433 0.399 0.168
(0.25) (N/A)  (NJA)  (0.975)

230 458 —35 000044 0370  0.370 0.260
(0.00032)  (N/A)  (N/A)  (0.9997)

390 251 -17 0.019 0347 0.366 0287

(0.020) (N/A)  (N/A) (0.980)

[64] T. Wang, R. Han, G. Tan, J. Wei, L. Qiao, F. Li, Reflection loss mechanism of single
layer absorber for flake-shaped carbonyl-iron particle composite, Journal of Applied
Physics, 112 (2012) 104903.
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IV. CONCLUSION

In this work, we deeply investigated the reflection loss
properties for the flake-shaped carbonyl-iron particle/paraffin
composite. The relationship between the RL peak frequency
and the absorber thickness was successfully explained by the
quarter-wavelength cancellation. This absorbing mechanism
was visually verified by measuring the reflection coefficient
without and with a backed metal plate. Through analyzing
and calculating the energy of the electromagnetic waves
reflected from the air-absorber and absorber-metal plate
interfaces, it was concluded that the intensity of the reflec-
tion loss peak is determined by the energy difference of the
two waves. When the energy of the two reflected waves is

equal, the intensity of the reflection loss peak is strongest,
otherwise it becomes weak. The bandwidth formula of the
reflection loss peak was derived from the quarter-wavelength
cancellation mechanism and the bandwidth is sensitively
related to the derivation of matching thickness to frequency.

[65] T. Wang, H. Wang, G. Tan, L. Wang, L. Qiao, The Relationship of Permeability and
Permittivity at the Perfect Matching Point of Electromagnetic Wave Absorption for the
Absorber Filled by Metallic Magnetic Particles, IEEE Transactions on Magnetics, 51 (2015)

2800405.

these complex permeability values, the corresponding complex
permittivity values for Z;, = 1 can be read from Fig. 6. and
the results are shown in Table I. We can see that the calculated
permittivity is also much larger than the permeability and
basically agrees with the measured permittivity. The large ratio
of &,/ for the complete absorption can be understood by the
quarter-wavelength model. In the quarter-wavelength cancella-
tion, the RL peak value is determined by the energy difference
of the two waves reflected from the air—absorber interface and
the absorber—metal plate interface. Zi, = 1 (RL = —o0) cor-
responds to the same energy of the two reflected waves [16].
To ensure that the two waves cancel each other completely,
a part of electromagnetic wave must be reflected from the air—
absorber interface, so a certain ratio of &, to g, is necessary.
In Table I, we can see that the measured complex permittivity
is somewhat larger than the calculated value. The reason is
explained as follows. When the contour map is developed,
the Z;, is strictly fixed at 1. However, the perfect matching
points we search are not the complete absorption strictly, but
correspond to the finite RL values. This may result in the slight
difference of the complex permittivity from the calculation and
measurement.

[46] Z.-L. Hou, X. Gao, J. Zhang, G. Wang, A perspective on impedance matching and
resonance absorption mechanism for electromagnetic wave absorbing, Carbon, 222

(2024) 118935.

(2m+1)e (1
=X T (m=17273
i <4+A)mm 1,2,3..) 7y

Here d is the thickness of an absorber, fis the resonant frequency, misa

natural integer, and n is the refractive index (n = Rel,/&j; |). From Eq.
(1), Eq. (2), and Eq. (7), A can be expressed as

(@)

(¢=Tan 5,)
T=eTan 3,

Here h = = %, and k is extinction coefficient. Tanéy, is
‘magnetic loss tangent. From Eq. (&), it can be seen that when t = Tan dp,,
i.e., the Tan é is equal to Tan §,, A = 0. When t > Tan §y, there will be
A = 0. When t < Tan 8y, there will bi 4 0. Fig. 3b and 3c shows the
distribution of the maximum electris for non-magnetic materials
and magnetic materials by CST simulation, respectively. It is observed
that the resonance thickness of the material dominated by dielectric loss
is greater than A/4, while that of the material dominated by magnetic
loss is less than A/4. This phenomenon is also confirmed by standing
waves in the external electric field of the material (Fig, 3e and 3f). The
introduction of A in the resonant thickness allews tp-Gbtain a standing
wave ratio (VSWR) equal to 1, when the reflectiofy¢oefficient is equal to
0. For an EMW absorber plate without the mgfal backplate, there are
also two interfacial reflections when the EMW is incident on the
absorber. One is the interface between air and the absorbing material,

[70] S. Zhang, T. Wang, M. Gao, P. Wang, H. Pang, L. Qiao, F. Li, Strict proof and
applicable range of the quarter-wavelength model for microwave absorbers, Journal of
Physics D: Applied Physics, 53 (2020) 265004.



Neglecting higher-order terms and using further approx-
imation of the hyperbolic sine function, one gets 2(3d ~
(2k+ 1)w(1 — ) when k is small. Hence,

2k+1)(1 —d)c
dry = M 9
a7 Tharer cos t
where = tan®) tan1y,. This equation is the revised version of

equation (7); when g >> p” and &’ >> " () = 1 = 0), it
is totally equal to the quarter-wavelength model. Hence, this
equation has a mechanism similar to the quarter-wavelength
model, so we termed it the revised quarter-wavelength for-
mula. Both the equations were derived from the phase match-
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Expansion: History serves as the ultimate arbiter. It consistently reveals that what is often
overemphasized by the prominent scholars of an era is often merely the intentional


https://www.experimental-history.com/p/the-rise-and-fall-of-peer-review
https://www.timeshighereducation.com/news/kill-peer-review-save-civilisation/401457.article?storyCode=401457&site=cn
https://www.timeshighereducation.com/news/kill-peer-review-save-civilisation/401457.article?storyCode=401457&site=cn
https://www.experimental-history.com/p/the-rise-and-fall-of-peer-review
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC1420798

promotion of mediocrity, while that which is suppressed by the prevailing contemporary

scholars often reveals itself to be authentic and of true value.
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When delving into this historical period, it becomes apparent that these groundbreaking

original innovations faced skepticism and opposition within the industry upon their initial

emergence, nearly teetering on the brink of extinction. This phenomenon is not an isolated

occurrence; major breakthroughs like floating-gate transistors, heterojunctions, insulated

gate bipolar transistors (IGBTs), microelectromechanical systems (MEMS), immersion

lithography, and others have also confronted resistance.

What prompted this initial lack of acceptance for these inventions? The advancement of

semiconductor technology hinges on ongoing innovation and breakthroughs. However, the

greater the innovation, the more it challenges and disrupts established norms, resulting in

heightened resistance from traditional forces.
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