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The tip functionalization process by a single CO molecule with the goal to improve 
the spatial resolution during low temperature SPM experiments has been 
demonstrated in 1997 by L. Bartels et al. in the case of STM experiments on Cu(111) 
[1]. The method was then successfully applied to non-contact AFM exploited with 
qPlus sensors [2] in 2009 by L.Gross et al., who have proved that an intramolecular 
contrast could thus be achieved (pentacene / Cu(111)) [3]. Since then, less than a 
dozen of groups worldwide has proved the mastery of that technic. Furthermore, the 
experimental recipe allowing for a successful functionalization is rarely discussed in 
the publications.  

Here, we report systematic studies of CO-tip functionalization performed with a 
commercial qPlus sensor including a W-etched wire as a tip on Cu(111) at 9K. The 
experiments were carried out with our LT closed-cycle SPM over several months in 
order to have a relevant statistical set of data. Several CO-pick up/release 
approaches have been thoroughly tested and are discussed. To benchmark the 
approach and assess the robustness of the CO-tip upon mechanical/electrical stress, 
we have perform several 4D spectroscopic maps above adsorbed CO molecules, but 
also above different types of defects of the Cu(111) surface. 

 

 
Fig.1: Defects aspects on Cu(111) by STM imaging with (right) and without (left) a CO-modified tip 
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