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Invisibility is one of the aspirations of human beings that the optics and materials
have made, and metamaterials make this achievable. Metamaterials have amazing
optical properties, including a negative refractive index, which are not found in
nature and must be prepared with special techniques. Normally, the light that hits an
opaque object is reflected from it and becomes visible. Metamaterials transform this
two-way relationship between light and objects so that the light changes its direction
around the object without being reflected and passing through it. In this case, the
object becomes invisible because no light is visible. In this article, general
information about how objects become invisible and methods of preparing
metamaterials will be presented by using the principles of light physics and
explaining the phenomena of light refraction and surface plasmon.
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Figure 2: Electromagnetic waves [3].
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Figure 1: Examples of invisible cloaks [1].
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Figure 3: Material classification in function of ¢ and y [6].
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Figure 4: (a) Calculated ray-tracing image of a metal rod in an empty drinking glass. (b) Same scenery, but the glass is filled with normal
water, n =1.3, leading to ordinary refraction. (c) The water is replaced by “water” with a fictitious refractive index of n =-1.3 [7].
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Figure 5: Surface plasmons propagating along the interface between a metal and dielectric [10].
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! Surface Plasmon Resonance (SPR)
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Figure 6: The interaction between an analyte and a receptor can be monitored by analysis of the reflected light [11].
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cross section, B: A 3D view of the same process [20].
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Figure 11: (A) Schematic diagram representing different conventional lithographicmethods from left to right: Laser/E-beam lithography, nanostencil
lithography, and nanoimprint lithography [25].
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colloidal lithography and off-normal deposition [26].
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Figure 13: Fabrication of plasmonic nanostructures using DNA linkers. The assembly system of DNA-capped nanoparticles [28].
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Figure 14. Schematic illustration for metal-surfaces ensemble prepared by self-assembled nanopatterns with a) block copolymer nanotemplate and b)
NPs array [29].
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