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Atomic Force Microscopy (AFM) is a type of scanning probe microscopy an

e and Gerber in 1986. In the AFM (Fig.1) the sample is scanned by a sharp 

which is mounted to a cantilever spring. While scanning over the 

sample, the force between the tip and the sample is measured by monitoring the deflection 

on the top of the cantilever (Fig. 1). The deflection of the laser 

s quantified by a Position Sensitive Photo Detector (PSPD). The Movement in in the 

horizontal direction is done by flexture-type piezoelectric scanner which is located under the 

Vertical motion is realized by a scanner in the AFM head that also hol

PSPD signal is used to establish a feedback loop, which controls the ver

movement of the scanner during the scanning process across the sample surface. 
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Fig.1:  Shematic of AFM (Atomic Force Microscope) and photo of the used AFM from Park 
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Image contrast arises because the force between the tip and the sample is a function of tip-

sample separation. At large distances attractive Van der Waals forces occur, while at short 

separations repulsive forces arise due to the overlap of electron orbitals of tip and sample 

(Pauli repulsion). These forces can be approximated by a Lennard-Jones potential (Fig.2). 

 

 

Fig.2: Forces between tip and sample in dependence of the distance. 

 

The AFM offers many modes to get e.g. information about topography, several kinds of 

spectrocopy, and also magnetic properties.  

An interesting method is the  “force spectroscopy” where cantilever is is moved down 

towards the sample until they are in contact, and then retracted again, while the interaction 

between the tip and the sample is measured (Fig.3). These force-distance-curves can be 

measured at different locations to build up a map of the tip-surface interaction. From the 

hysteresis of the force-distance-curves  it is possible to get e.g. information about adhesion 

force and work.  

 

 

   Fig.3: Shematic of a force-distance-curve. 
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Questions: 

1. What limits the lateral resolution of the AFM? 

2. Which forces can you measure by force-distance-curves? 

3. Has the roughness of the surface an influence on the measured adhesion? 

4. How could you calibrate the spring constant of the cantilever? 
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