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Abstract

One-dimensional atom-thin Si nanoribbons (1D SiNRs) could be key elements in future high performance
devices. Here, we will compare different SiNRs grown in situ under ultra-high vacuum on two noble metal
substrates with practically the same lattice parameter, namely, Au(110) and Ag(110).

In particular we will address the role of the initial missing row (MR) reconstruction formed spontaneously
on the clean bare Au(110)(2x1) template. This reconstruction is washed out upon forming firstly a two-
dimensional surface alloy and is followed by the growth of a variety of massively parallel 1D SiNRs aligned
along the Au(110) [1-10] direction observed and analysed in high-resolution Scanning Tunneling
Microscopy and synchrotron radiation PhotoElectron Spectroscopy, respectively [1].

Instead, the MR reconstruction of the Ag(110) surface is promoted by the adsorption of silicon. The
atomically precise SiNRs residing there comprise solely unique alternating Si pentagons in either single
strands, 0.8 nm in width upon room temperature preparation, or 1.6 nm wide associated double strands
after annealing or preparation at 200°C [2]. They can form by self-assembly a highly perfect (5x2) grating
covering the entire surface. It is the first pure pentagonal phase ever found for silicon low-dimensional
structures, i.e., a 1D form of pentasilicene. These unique SiNRs with Dirac-like signatures can be detached
from the substrate surface by the STM tip [3].

Possible applications of this taxonomy of SiNRs, typically as 1D channels in future transistors, will be
discussed.
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Silicon nanoribbons grown within a 2D surface alloy on Au(110)
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