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The anatase polymorph of titania is of great interest for applications like catalysis or 
photovoltaics. In the form of nanoparticles, which are of high importance for the applications, the 
anatase configuration is the most stable polymorph of titania. Its (101) surface is the energetically 
most favored one and exhibits a saw-tooth pattern along the [010] direction (Figure 1a). However, 
unlike the well investigated model surface of rutile TiO2 (110), there are much less high resolution 
studies for anatase TiO2 (101).[1,2] The main reasons for this are the limited availability of high 
quality crystals, most samples originate from natural samples and the low corrugation of the (101) 
surface.[3] 

In our work we present high resolution nc-AFM results measured in ultra-high vacuum and at 
room temperature that either reveal the stripes of the characteristic saw-tooth pattern or the 
hexagonal structure of the top most oxygen atoms (Figures 1b and 1c). The occurrence of these 
distinct contrasts is due to specific tip terminations. Inspired by results on rutile (110), where it is 
found that the imaging contrasts are dominated by electrostatic interactions [4], we propose a 
description of the contrasts that uses positively and negatively polarized tips. Improving our 
understanding of the anatase (101) surface via nc-AFM imaging as well as the imaging modes will 
promote the understanding of adsorbed functional molecules in future studies, which is important 
for e.g. hybrid photovoltaics. 

 

 

Figure 1: a) Atomic model of the anatase TiO2 (101) surface. b) and c) nc-AFM topography obtained 
with positive and negative tip terminations, respectively. 

 

[1] U. Diebold, Surface Science Reports 48, 53, 2003 
[2] O. Stetsovych et al., Nature Communications 6, 7265, 2015 
[3] M. Setvin et al., Surface Science 626, 61, 2014 
[4] J. V. Lauritsen et al., Nanotechnology 17, 3436, 2006 


