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General Approach to Thermal Drift Estimation 

In the estimation of drift, we assume that the friction force follows Amonton’s Law and is 

proportional to µFn, where Fn is the applied force and µ is the coefficient of friction.  Under no-

slip conditions, the lateral force (FL) acting on the tip is kLΔx, where Δx is the relative distance 

moved by the cantilever with respect to the surface and kL is the relevant spring constant in the x 

direction. The spring constant in the lateral directions for a rectangular cantilever can be 

estimated using analytical expressions [1]. Using the manufacturer dimensions for the cantilever 

and taking 168 GPa and 61 GPa as the Pt elastic and shear modulus respectively, we find kL~1-5 

N/m. The tip will slip when the lateral force reaches µFn i.e. FL=µFn or equivalently Δx=µFn/kL 

[2]. Hence, assuming a reasonable friction coefficient of µ=0.1 and taking Fn~40 nN, the tip will 

slip at Δx~1 to 4 nm. If the AFM drift rate is 0.1nm/s, these values of Δx correspond to times of 

10-40 s. 
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Figure S1 – SEM image of platinum wire tip after electrical measurements are performed. 

 

 

 

 

 

 


