
In order to map the mechanical properties of materials 
the AFM probe is indented into the surface and a model 
(e.g. Hertz, DMT, JKR) is used to fit the measured force 
versus indentation profile. As the technique requires 
one indentation per pixel traditional force mapping was 
slow and yielded low resolution images.
 
New techniques including Fast Force Mapping, PeakForce 
QNM and AMFM-AFM allow for nanomechanical 
mapping of materials at traditional AFM imaging speeds 
and resolutions. Combining these advanced techniques 
with Adama Innovations sharp diamond probes enables 
quantitative nanomechanical investigation of materials 
in the 1 kPa - 200 GPa range.
 
Only sharp diamond probes are able to indent such a 
wide range of materials without suffering tip damage. 
Examples of mechanical mapping of stiff materials 
include metal alloys and WSe2 nanoparticles (see Fig 1).

 

Adama Innovations sharp diamond probes offer tightly controlled spring 
constants and tip geometries enabling fully quantitative and 

highly reproducible nanomechanical mapping of both 
soft and hard materials. Here we provide 

examples of nanomechanical 
and electromechanical 

mapping.

Application Note
Nanomechanics

(1) (Top)20 um elastic modulus map of a polymer film containing 
polystyrene (E ~3 GPa) and polycaprolactone (E ~0.5 GPa). Image obtained 
using AMFM-AFM (Asylum research, Cypher-S; Sample: Asylum Research) 
with AD2-M-V1 Apex Adama probe. (Middle) 5 um elastic modulus map of 
solder (Sn95Ag4Cu1) where the bright areas are likely to be Ag (E ~85 GPa) in a
background of Sn (E ~50 GPa). Image obtained using AMFM-AFM (Asylum research, Cypher-S; Sample: Asylum 
Research) with AD1-M-V1 Apex Adama probe. (Bottom) 2.5 um elastic modulus map of Tungsten Diselenide (WS2) 
particles (E ~80 GPa) on a silicon substrate (E ~ 130 GPa). Note the contrast within clusters of particles. Image obtained 
using PeakForce QNM (Bruker, Multimode 8; Sample: Georg Duesberg, Trinity College Dublin) with AD2-M-V1 Super 
Sharp Adama probe.
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Piezoforce Microscopy (PFM)
For piezoelectric materials the electromechanical response of a surface can 
be probed by scanning the surface with a conductive tip in contact mode and 
applying a AC electric signal. A lock-in amplifier is then used to measure the 

amplitude and phase of the cantilever motion due to the electromechanical response 
of the sample. Adama Innovations sharp conducting diamond probes provide an 
ideal probe for PFM providing higher resolution without tip damage.

Figure 2 shows PFM results for BFO and PPLN where the same tip was used 
for both samples. After 450 images of the PPLN surface over a 16 hour 
period the topography of the PPLN surface was unchanged. The BFO data 

was subsequently collected using the same probe and demonstrates well defined 
gain boundaries and no evidence of tip wear.
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(2) 3 um Vertical PFM image (Asylum Research, Cypher-S; Sample: Brian Rodriguez, University College Dublin) of BFO (Bismuth 
ferrite BiFeO3) with AD1-S-V0 Apex Adama Probe showing topography (Left), amplitude (Middle) and phase (right). 20 um Vertical 
DART-PFM image (Asylum Research, Cypher-S; Sample: Asylum Research) of Periodically Poled Lithium Niobate (PPLN) with AD1-
S-V0 Apex Adama Probe showing topography (Left), amplitude (Middle) and phase (right). The same probe was used for both 
samples and the BFO data was collected after 450 images of PPLN with no evidence of tip wear.


