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Abstract  
 
The Halogen bond (XB) proves to be one of the most attractive noncovalent interactions for the 
formation of a 2D network on surfaces [1]. Herein, we investigate the adsorption of molecule 4-(4"-
bromophenyl)-(4’-pyridyle) benzene (NBR) on semiconductor and metallic surfaces. This molecule is 
based on p-biphenyl core ending on one side with a bromine atom and at the opposite side, with a 
pyridyl moiety. The pyridyl group is a Lewis base which can be involved in XB [3]. Then, NBR molecules 
are deposited on Si(111)-B and Cu(111) surface, respectively at room temperature. The 
characterizations are achieved by means of scanning tunnel microscopy under ultra-high vacuum (UHV-
STM) at variable temperature. 
 
The deposition of NBR on a Si(111)-B surface (Figure 1a) displays a 2D network, while we obtained a 
linear nanostructure on a Cu(111) nanostructure at RT (Figure 1b).  After a thermal annealing of the 
nanolines obtained on Cu(111), straight and disordered structures are observed (Figure 1c). 
 
On Si(111)-B, XB and pi-pi stacking interaction are the driving force of the 2D self-assembly. While on 
Cu(111), the Cu atoms coming from the surface are coordinated between Nitrogen atoms of two 
adjacent pyridyls groups (N-Cu-N bridges) and also between two carbon atoms (C-Cu-C bridges). [2]. 
These two types of bridge lead to the formation of organometallic nanolines.  After a thermal annealing, 
the Cu atoms of C-Cu-C bridges are removed to obtain C-C bonds due to the Ullmann process. [2]. 
 
This work demonstrates the role of the surface to promote the formation of assemblies on surfaces. XB 
seems to be a convenient way to reach supramolecular 2D self-assemblies on silicon surfaces. On 
Cu(111), adsorption of NBR molecules leads to the formation of nanolines by metal coordination 
chemistry.  
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Figure 1. STM topographs of 4-(4"-bromophenyl)-(4’-pyridyl)benzene on (a) Si (111)-B and (b, c) 
Cu(111). All STM images were obtained at 100K with the same scale of 20nm x 20nm. a) shows 2D 
nanostructures obtained after molecule deposition on a Si(111)-B surface; b) Linear nanostructures 
obtained after molecule deposition on the Cu(111) surface at RT; c) Nanolines obtained after a thermal 
annealing of the linear nanostructures observed in (b). STM tunneling parameters: (a) It= 10pA, Vt= -
1.6V; (b) It= 200pA, Vt= -1.6V; (c) It= 90pA, Vt=-1.8V                
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