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The Bi nanoline has been proposed as a possible template for 
the growth of ultra-high-density arrays of atomic-scale 
nanowires, grown epitaxially on the technologically 

important  Si(001) surface. The Bi nanolines are 1.5 nm wide, 
and can be over 1um in length. The average spacing between 

them at high density is around 4 nm. Many metals show 
preferential deposition onto the Bi nanolines relative to a H-
passivated background. During my time as an ICYS Fellow, I 

accumulated considerable knowledge of the deposition of Al, 
In, Ag, Au, Pt, Pd, Fe and Co[1,2,3]. Noble metals and 

transition metals form arrays of nanoclusters on these 
templates [1, 2], while Indium and Aluminium react with the 
Bi dimers, forming epitaxial nanowires, 1-2 layers thick [3], 

with single islands over 100 nm long. 
A unique zigzag atomic chain structure has been proposed for 

the single-layer In-Bi nanowires [4]; recent  simulations of 
the appearance in STM of the lowest-energy isomer of this 
structure will be shown, which match experimental filled-

states images. Calculation of the LDOS for this structure 
finds that the nanowires are semiconducting, with a band gap 

smaller than that of the substrate. With n-type doping, a 
delocalised state is created, which may provide a conduction 
pathway along the nanowire.  

Among the noble metals, Ag has been studied in most detail[2]. At  low coverages, all the metal adsorbs onto the 
Bi nanolines at  300 K, forming clusters with a characteristic height of 6 Å, which corresponds to a 13-atom 

icosahedral cluster. At  higher coverages, a trimodal distribution of clusters sizes is found. Adsorption up to 450 
K also leads to specific adsorption on the template, but with a broad distribution of cluster sizes, up to 4nm. 
In Geneva, we are installing a new LT-STM system, capable of operating down to 4 K, with which we intend to 

study the magnetic properties of many nanoscale systems. We are implementing a novel ‘Mott-STM’ concept  by 
which we hope to measure in-plane magnetization with near-atomic resolution, using a non-magnetic STM tip. 

Systems of interest  will include self-assembled 1D nanostructures, both on the Bi nanolines, and also on vicinal 
Si(111). Atomistic simulations have proposed other possible templated nanostructures, either spin-active Fe 
atoms in the rebonded site to one side of the nanoline[5], or else atomic chains of noble metals formed by 

deposition below room temperature[6]. These possibilities will be pursued, as they may lead to nanowires with 
interesting spin properties. 
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Bi nanoline templates with a H:passivated 
background. Many nanolines are over 1! m long. 
The inset shows a close up of the nanoline, 
revealing the double row of bright Bi dimers, 1.5 
nm wide. 


