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Control of terahertz response properties of metamaterials
by dielectric layer

AO Tian-Hong, XU Xiang-Dong®, HUANG Rui, JIANG Ya-Dong, YAO Jie, HE Qiong,
SUN Zi-Qiang, WEN Yue-Jiang, MA Chun-Qian
(School of Optoelectronic Information, University of Electronic Science and Technology of China( UESTC) ,
State Key Laboratory of Electronic Thin Films and Integrated Devices, Ministry of Education Key
Laboratory of Photoelectric Detection & Sensor Integration Technology, Chengdu 610054, China)

Abstract. As an important part of metamaterials, the dielectric layer is one of the key factors influencing the properties
of metamaterials. When the size and surface metal-pattern of metamaterials had been fixed, control rules related to the
permittivity and thickness of dielectric layer were analyzed within terahertz band. For the first time, the formula related
with the frequency and permittivity was defined in this article. The results show that, with other parameters kept con-
stant, the frequency response of metamaterials mainly depends on the real part of permittivity, while the absorption main-
ly depends on the thickness of the dielectric layer. According to the conclusions, we further proposed a new method for
designing the metamaterials; firstly, putting the required response frequency into the deduced frequency equation and cal-
culating the permittivity, by which suitable dielectric material in accordance with the calculation can be chosen; second-
ly, under the chosen frequency, the highest or desirable terahertz absorption can be obtained by adjusting the thickness of
the dielectric layer. This design method can effectively predict and control the response properties of the metamaterials
just by changing the parameters of the dielectric layer. Importantly, our method not only can obviously shorten the design
cycle, but can also greatly reduce the difficulty in designing the metamaterials.

Key words: terahertz; dielectric materials; metamaterials; frequency formula; control rules
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