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More recently, the exotic advantages on subwavelength unit cells are also applied
to pave the way for developing optoelectronic applications [1-3]. In this work, we
investigated a metamaterial perfect absorber (MPA) designed by using the CST
Microwave Studio software in the THz range. The proposed MPA structure, which is
integrated with a super-high dielectric constant material (strontium titanate — STO),
contains four lumped inductors (with L = 1nH) to thermally control absorption
behavior. The STO undoped-MPA can maintain an absorption rate over 90% at 2.0
GHz in a wide incident angle of electromagnetic wave. By doping STO in the
dielectric layer of initial design, absorption peak is raised and effectively tuned in the
THz region. Since the temperature of STO is changed from 300 to 450 K, the
absorption peak is blue-shifted (from 0.1 to 0.3 THz). Furthermore, the main
absorption mechanism is also clearly clarified through the combination between the
strong magnetic resonance and the impedance matching phenomena. Our results are
useful for future applications at THz frequencies and promising for fabricating high-
frequency MPAs based on cost- and performance-effective, large-size meta-surface.
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