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Abstract—In a recently published report, Sen and Das [5] proposed a frequency tunable low-cost
microwave absorber to obtain tunable absorption spectra. In this paper, we justify that the proposed
device is not an absorber. It is observed that the total absorption rates merely reach 2% and 14.85%
for the air gaps of 3.5 mm and 7.5 mm, respectively, when the co- and cross-polarization reflections
are taken into account in the reported device. Obviously, The original authors erroneously consider a
polarization converter as an absorber, and the obvious errors can be found in their paper.

1. INTRODUCTION

In recent years, metamaterial absorbers, as a novel research field of electromagnetic metamaterials,
have attracted extensive research interest for the application of physics and material science. Tunable
absorber [1, 2] is drawing great attention due to the flexible adjustable frequency region. Nowadays,
many methods have been proposed to achieve frequency reconfigurability. A dual-band tunable perfect
metamaterial absorber was presented by Yao et al. [3], where tunable resonance frequency can be
obtained by regulating the Fermi level of graphene. Li et al. [4] utilized an active frequency selective
surface to devise a tunable low-frequency and broadband radar absorber, which shows that the resonance
frequencies shift with changing the capacitance of the impedance layer. In a recent paper entitled
“Frequency Tunable Low-Cost Microwave Absorber for EMI/EMC Application”, a frequency tunable
low-cost microwave absorber was devised by Sen and Das [5], as shown in Fig. 1. The original authors
demonstrated that the absorption can be tuned through changing the air gap (G) between the substrates.
The absorption spectrum for the gap of 3.5 mm displays a signal distinct absorption peak situated at
12.46 GHz. If the thickness of air gap is 7.5 mm, the designed absorber shows that two strong absorption
peaks are located at 11.22 GHz and 15.54 GHz, respectively. However, some issues of mixed polarization
may be neglected in the design of such an absorber. Therefore, some explanations are illustrated in the
comment.

The transmission is zero on account of the shielding by the metal plate. Therefore, the absorption
efficiency of the proposed absorber can be characterized as A(ω) = 1 − R(ω) = 1 − |S11(ω)|2, where
reflection parameter (S11(ω)) can be expressed as |S11(ω)|2 = |STETE(ω)|2 + |STMTE(ω)|2. It is
noted that |STETE(ω)|2 and |STMTE(ω)|2 can be calculated by co-polarization and cross-polarization,
respectively. It can be found that the values of the parameters in Table 1 apparently do not correspond
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Figure 1. (a) The unit cell dimensions of proposed frequency selective surface. (b) Schematic of the
proposed absorber.

Table 1. The parameters of the proposed absorber (in mm).

Px Py L1 L2 L3 L4 L5 L6
6.3 6.3 3.6 3.6 1 0.4 2.83 3.54

to the dimensions of the schematic in [5]. Then, the reflected spectra of the different values of parameter
L2 (L1 = L2) for the air gap of 7.5 mm are simulated according to the size ratio of the schematic in [5].
The parameters as mentioned in [5] are not corrected obviously. The corresponding spectra are plotted
in Figs. 2(a)–(c), which show that the cross-polarized reflection is very high regardless of the value of L2.
Compared to the spectrum (G = 7.5 mm) in [5], the spectrum at L2 = 3.6 mm is consistent basically.
The corresponding parameters of the unit cell are shown in Table 1. As shown in Fig. 2(d), there is only
a absorption peak located at 13.68 GHz with absorption rate of 14.85% when the cross-polarization is
considered. At the same time, the simulated reflection spectra and total absorptivity for the air gap
of 3.5 mm are depicted in Fig. 3. It can be seen from Fig. 3(b) that the absorption rate is only 2%.
Moreover, the absorption spectra for the air gap of 3.5 mm at various incident angles are displayed in
Fig. 4. Comparing Fig. 4 with Fig. 8 in [5], the cross-polarization reflection is not taken into account
distinctly when the absorption is calculated.

The polarization conversion radio (PCR) is defined by PCR = |STMTE| 2
/(

|STMTE|2 + |STETE|2
)
,

which can be used to measure the efficiency of polarization conversion. The polarization conversion radio
spectrum (G = 3.5 mm) is given in Fig. 5(a), which shows that PCR is higher than 99.7% at 12.34 GHz.
Furthermore, when the air gap is 7.5 mm it can be observed from Fig. 5(b) that there are three strong
peaks at 11.05 GHz, 13.69 GHz and 15.67 GHz with the PCR of 99.78%, 95.16% and 99.9%, respectively.
Evidently, the designed device is a polarization converter [6, 7] with good performance.

To better interpret the physical mechanism of polarization conversion, the calculated distributions
of surface current for the air gap of 3.5 mm are plotted in Fig. 6. As shown in Fig. 6, the induced
electric field E along the direction of induced currents (see the purple arrow in Figs. 6(a) and 6(b)) can
be decomposed into two components, namely horizontal component Ex and perpendicular component
Ey. The electric field components of the top and bottom surfaces in the x direction are anti-parallel,
indicating the magnetic coupling. The induced magnetic field H has horizontal and perpendicular
components (Hx and Hy). On the basis of the definition of transverse electric and transverse magnetic
polarization, the coactions of Ey and Hx produce the reflection of transverse electric wave, and the
reflection of transverse magnetic wave is formed owing to the coupling between Ex and Hy. As described
above, the reflection of incident electromagnetic wave is composed of two parts (transverse electric wave
and transverse magnetic wave). The absorption and polarization conversion are caused by transverse
electric wave and transverse magnetic wave, respectively.
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Figure 2. (a)–(c) the simulated spectra of |STETE(ω)|2 and |STMTE(ω)|2 for the different values of
parameter L2, (d) the simulated absorption spectrum in Ref. [5] and the actual absorption spectrum
for the air gap of 7.5 mm.
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Figure 3. (a) The simulated spectra of |STETE(ω)|2 and |STMTE(ω)|2 (G = 3.5 mm), (b) the simulated
absorption spectrum in Ref. [5] and the actual absorption spectrum for the air gap of 3.5 mm.
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Figure 4. The total absorption spectra at various incident angles (G = 3.5 mm).
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Figure 5. The simulated PCR for (a) G = 3.5 mm and (b) G = 7.5 mm.
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Figure 6. The distributions of surface current at 12.34 GHz, (a) on the top plane, and (b) on the
bottom plane.
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2. CONCLUSIONS

In conclusion, the designed absorber in [5] has merely perfect absorbing performance due to polarization
conversion. The designed structure is symmetrical along the diagonal. The polarization conversion may
occur owing to such a structure. Thus, the cross-polarization should be taken into account to determine
whether PCR is relatively high when an absorber is proposed.
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