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Appendix A The effective impedance

The effective impedance of the proposed six-band near-infrared absorber can be obtained by the following equation [1]:
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where the S11 and S21 are the reflection and transmission coefficients, respectively. The real and imaginary parts of
the effective impedances at the six modes are close to 1 and 0, respectively (see Figure Al). It means that the effective
impedances are nearly matched to free space, so the proposed six-band near-infrared absorber has extremely low reflectivities,
nearly perfect absorptions at these six wavelength positions can be achieved.
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Figure A1 The effective impedance spectra of the proposed six-band near-infrared absorber.
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Appendix B Electric field intensity distributions of the six-band light absorption
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Figure B1 Electric field intensity distributions of (|E5/FEo|?) at (a) A1, (b) A2, (c) A3, (d) A4, (e) X5, and (f) A for the
proposed six-band near-infrared absorber.
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Appendix C.1 Influence of different polarization angles and oblique incidence angles on
the absorption spectra

> 1o| ~50 1o| ~50 1.0
;80 0.8 %40 0.8 %40 0.8
? 60 0.6 +gl‘30 0.6 é" 30 0.6
.E 40 0.4 *; 20 0.4 ; 20 0.4
5 20 0.2 E 10 0.2 g 10 0.2
20 S0 25| T ORISR S T ST 20 25
Wavelength(pum) Wavelength(jum) Wavelength(pm)

—
-]
-

Figure C1 (a) Calculated absorption spectra with different polarization angles. Calculated absorption spectra with
different incident angles for p-polarization (b) and s-polarization waves (c).

Appendix C.2 Influence of basic structure parameters on the absorption spectra

In order to study the influence of basic structure parameters on the absorption spectra, various simulations are performed
by only changing one structure parameter while all other structure parameters are kept fixed. Figure C2(a) shows the
absorption spectra with different cavity widths. The FP cavity mode wavelengths decrease when the width w increases.
This is because the effective refractive index decreases as width increases [2], leading to shifts of resonance wavelengths
to shorter wavelengths. The effective refractive index can also be affected by the cavity length and period of the cavity.
Figure C2(b) and C2(c) show the relation between the absorption spectra and the cavity length [ and the period p. When
increasing the cavity length [ and the period p, the resonance wavelengths also increase [3]. Figure C2(d) shows the effect
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of the cavity depth h on the absorption spectra. The resonance wavelengths shift to longer wavelengths when increasing
the cavity depth h, which is consistent with the equation (1) in this letter.
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Figure C2 Calculated absorption spectra with different cavity widths w (a); lengths I (b); the periods p (c¢); and depths
h (d).

Appendix C.3 Influence of different fill materials and metals on the absorption spectra
We investigate the effect of metal cavity with different filling dielectric materials on absorption spectra, as shown in Figure
C3(a). It is seen that the absorption spectra from indium phosphide (InP) [4], gallium phosphide (GaP) [4], and silicon
(Si) [5] also achieve six absorption bands and near perfect absorption rates simultaneously. The results demonstrate that
the positions of the absorption peaks can also be tuned by filling different dielectric materials. Figure C3(b) shows the

simulated absorption spectra for absorbers made of different kinds of metals, including Au [6], Ag [7], Cu [7], and Al [7],
where the absorption spectra from Ag, Cu, and Al are nowhere near as good as from Au in absorption performance.
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Figure C3 (a) Calculated absorption spectra for metal cavity with different filling dielectric materials (GaAs, InP, GaP,
and Si). (b) Calculated absorption spectra with different kinds of metals (Au, Ag, Cu, and Al).
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