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Formation of two-dimensional metal nanoparticle arrays on technologically relevant substrates is
gaining more interest in nanotechnology due to its applications in nanocatalyst, chemical and
biological sensing, and nanophotonics (plasmonics). In this article, we introduce physical and
chemical routes to synthesize such nanoparticles on two-dimensional planes. We will introduce the
new concept of quantum nucleation mechanism in the traditional method of physical vapor
deposition. Moreover, we will show how to prepare such particles on substrates from monodispersed
gold colloidal solutions using linking organosilane self-assembled monolayers (SAMs). In addition,
we will show some representative microscopic studies of such arrays.
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