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CHOICE OF CANTILEVER 
(*This document was prepared by C. Ortiz)

As we described in 3.052, "compliance matching" (i.e. matching the cantilever stiffness, kc,≈ksurface the sample surface interaction) is employed for HRFS where you need both significant deflection of the cantilever to measure the force as well as deflection of the surface interaction, which you are trying to measure.  This is also true for nanoindentation, where now kc≈>ks, the sample stiffness (i.e. please note that ks is representative of the sample elasticity, not the surface interaction stiffness, ksurface).


For imaging however, frequently the most important issue is that one would like to avoid sample deformation /displacement and also allow the best possible tracking, and hence, on one hand, this means that one would like kc<<ks.  However, in tapping mode weak cantilevers can present difficulties. For example, in air the cantilever needs to be stiff enough to break free from the adhesive surface hydration layer and capillary forces as it taps on and off the surface.  In fluid, usually the surface adhesion is much less so one can use weaker cantilevers (except for highly adhesive samples which present the same problem). However, weaker cantilevers will limit your scan rate because you can't scan faster than you can tap, so you still need a cantilever with a high enough resonance frequency (higher Q).  BioLevers are available which have both low spring constant and high resonance frequency : http://www.asylumresearch.com/olympus/Olympusmain.asp. For highly adhesive samples, one might consider modifying the probe tip with chemical groups more repulsive (nonadhesive) to the sample.

For experiments where one needs to image and conduct HRFS with the same exact cantilever, a suitable compromise must be made. 
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