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Abstract

Monolayer colloidal crystals (MCCs) are two dimensional (2D) periodic arrays consisting of mono-
disperse colloidal particles assembly. In recent years, MCCs and their inverse nanostructures have
attracted intensive attention due to their special optical properties. In this review, we discussed
some progress of controllable fabrication of large area MCCs and their inverse nanostructures.
Firstly, new-developed methods of large area MCCs fabrication are introduced, such as interfacial
assembly and wedge micro-channel self-assembly. Secondly, some novel nanostructures including
nanopillar, nanocone, nano-volcano and so on are prepared by reactive ion beam etching and an-
gle-resolved deposition. Lastly, we further discussed the potential application of these nanostruc-
tures.
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Figure 1. Schematics of the micropropulsive injection (MPI) systems and the formation processes for large-area PS nanos-
phere arrays in both of the lab scale (a)~(d) and manufacturing scale (e). (a) An MPI system with one injector and four noz-
zles. A substrate is preset underneath the water. (b) Initial stage for the injection of PS colloids over the water surface. (c)
The formation of hexagonally arranged PS monolayer upon the water surface once a defectless and colorful interference pat-
tern occurred under white light illumination. The inset image schematically shows the arranged PS monolayer. (d) Transfer
of the PS-monolayer onto the preset substrates by slowly declining the water level or raising the substrate [12]
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Figure 2. Schematic of the cells used to study the effect of the drying front line shape on colloidal crystal growth: (a) a
wedge-shaped cell with three open sides; (b) optical images of the colloidal crystals grown; (c) SEM image of a typical area
of the 2D colloidal crystals self-assembled in a wedge-shaped cell; (d) laser diffraction patterns [22]
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Figure 3. Schematic of the setup to fabricate large area colloid microspheres crystals by a gravity-assisted convective
self-assembly method: (a) Schematic of the setup used in the study; (b) optical image of the cell right after the injection of
the colloidal suspension; (c) optical image of the formed film when observed at a shallow angle; (d) SEM image of the sam-
ple [23]
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Figure 4. (a~d) Schematic illustration of the fabrication process: (a) Fabrication of a PS bead monolayer on a flexible Teflon
film; (b and c¢) Formation of nanocone arrays by simultaneous plasma etching of PS beads and Teflon film; (d) Deposition of
gold thin film on the Teflon nanocone array. (e~h) SEM images of nanocone arrays fabricated with PS beads with different
diameter: (a) 1, (b) 0.75, (c) 0.5, and (d) 0.35 pm, respectively. In all the SEM images, the scale bars indicate 2 um [15]
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Figure 5. (a)~(c) SEM images of gold nanocone arrays (top row) and individual nanocones (left figures in bottom row) and
photographs of the samples (right figures in bottom row) [15]
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Figure 6. Several periodic surface texturing structures that are fabricated by using the PS monolayers as templates on c-Si
thin film. (a)~(c) SEM images of an inverted-nanopyramid (INP) array, a nanopillar (NP) array, and a nanopencil (NPC) ar-

ray [12]
B 6. RIRIRPETISEMLE & W ERITTT AR & HAEGRIETILEEN, (a) REFIEET; (b) DERIERET; (o) HIKER
EF5I[12]
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Figure 7. Schematic illustration of the fabrication process: (a) PS spheres spin-coated onto the p-GaN surface, followed by
ICP etching for different durations to form (b) pillar, (c) cone, and (d) volcano PhC LEDs; tilted SEM images of (e) pillar, (f)
cone (g) volcano PhC LEDs, respectively [24]
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Figure 8. Diversified metal nanostructures fabricated by colloidal sphere template combined with oxygen plasma etching
and angle-resolved deposition. (a) and (b) definition of free parameters relative to the crystal axis. an example composed of
three different types of features: (1) an interconnected line, (2) an asymmetric bar, and (3) a symmetric bar. (c), (d) and (e)
SEM Patterns composed of two to three (a), four (b), and five to six (c) different angles of deposition respectively [19]
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