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Introduction to STM and AFM

Lecture 13

Nanomechanical Effects

Mechanical stability of STM junctions (1) 

(a) Tip structure monitored by field-ion microscopy (FIM).

(b) Force measured by cantilever and interferometer.

(c) No hysteresis observed even if the tip is in contact with the sample.

Mechanical stability of STM junctions (2)

Typical results: the process of approaching and retracting is reversible.

Stiffness of a W(100) tip

The deformation (and thus the stiffness) of a pyramidal tip can be estimated 
using the Young’s modulus and the lattice constant of the material.

The stiffness of a sample surface at atomic dimension can also be estimated.  

Stiffness of a combined tip-sample system (1)

The relaxation could as large as 50 pm, but the system is stable. 

Stiffness of a combined tip-sample system (2)

For soft samples such as graphite, instability and hysteresis are inevitable. 
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The effect of relaxation on the apparent G~z relation

Deviation from a straight exponential relation between G and z is observed.

Amplification of corrugation amplitude on soft surfaces

The tip pushes into the sample surface. 
The tip and the sample move together. 

On hard surfaces, the corrugation amplitude is reduced

Both analytic treatment and first-principle computations showed that 
the corrugation amplitude of the observed STM images is reduced by 
the mechanical interactions and deformations. 


