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The atomic image of a non-contact atomic force microscope (NC-AFM) often changes during 

observation.  This may be attributed to the change of physical and chemical conditions of the tip 
due to the contact of the tip with the sample during observation.  The tip condition easily changes 
with intermittent-contact, which occurs when the set point of resonance frequency shift of the 
cantilever is large.  

In this experiment we measured the sample-voltage dependence curves (SVDC) of the 
resonance frequency shift using an ultrahigh vacuum (UHV) NC-AFM for several set points at 
which atomic images appear.  Fig. 1 shows NC-AFM images of Si(111)7×7 structure at set points 
of -56Hz(a), -68Hz(b) and -104Hz(c) for the same cantilever.  The SVDC with the 2nd order 
polynomial fitting curve (solid line) are superimposed at the upper right of each figure of Fig. 1.  
The fitting curve agrees well with the SVDC in Fig. 1(a).  Fig. 1(b) and (c) with larger frequency 
shifts show mismatch between SVDC and fitting curves.  The SVDC of Fig. 1(c) is flat around the 
minimum region.  The corresponding image does not show a good image and is very unstable.  It is 
considered to be due to contact of the tip with the sample.  Thus the features of SVDC can be 
conveniently used for the detection of the intermittent-contact. 
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Fig. 1.  NC-AFM images of Si(111) 7x7 respectively at frequency shifts of -56, -68 
and -104 Hz , the SVDC being superimposed in each image. 


