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The characterization of contact forces between particles has received increasing attention in recent 
years due to the role that they play in the rheology of dense suspensions. In particular, lateral force 
microscopy (LFM) has enabled measuring sliding friction at the single-particle level by measuring 
the torsion of an atomic force microscopy cantilever onto which a particle is glued and made to slide 
onto a counter-surface as a function of normal load. However, in addition 
to pure sliding, particles in a fluid are also free to rotate relative to one anot-
her, but the characterization of rolling friction at the single-particle level 
remains practically unexplored. Here, I will describe an upgrade to LFM, 
which uses nanofabricated probes to measure sliding and rolling fric-
tion among microparticles as a function of their surface properties 
and connect the results of single–particle characterization to the 
discontinuous shear thickening of dense suspensions. 
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