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Abstract ; In this paper, the electromagnetic responses and potential applications of THz metamaterials are re-
viewed through the focus on fabrication, unit structure design, and material selection, respectively. It de-
scribes different kinds of fabrication technologies for obtaining metamaterials with special electromagnetic re-
sponses such as magnetic resonance and reconfigurable tunability, which is helpful for further understanding of
electromagnetic resonances in metamaterials. The paper analyzes the electromagnetic response characteristics
in detail and points out that the unit structure design can be used to obtain desired electromagnetic characteris-
tics, such as anisotropy, bianisotropy, polarization modulation, multiband response, broadband response,
asymmetric transmission, optical activity, and perfect absorption, etc. The dependence of electromagnetic re-

sponses upon surrounding dielectrics can be used not only to control resonant frequency by a proper substrate

I #s B #1:2013-02-17 ;48T H #3:2013-04-15
BEEWA . FE A AREEAS R H (No. 10834015 ; No. 61077082) ; B 75 45 B 37 & % B3 H ( No. 2012KJXX-
27) ; BTG Yo R 5T REA R R [ 5% T 5 SE 6 1 B R 4 R B H (No. ZS12018)



284 DA

6%

selection, but also for sensing applications. Furthermore, the introduction of functional materials with control-

lable dielectric properties by external optical field, electrical field, magnetic field and temperature has the po-

tential to achieve tunable metamaterials, which is highly desirable for THz functional devices. Finally, the op-

portunities and challenges for further developments of THz metamaterials are briefly introduced.
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Fig.1 Fabrication technologies for THz metamaterials
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Fig.2  Out-of-plane metamaterials fabricated using e-

lectroplating technique
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Fig.3 Metamaterials fabricated by fiber drawing
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Fig.4 Micromachined reconfigurable metamaterials
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Fig.5 Some unit structures of THz metamaterials
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