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Topography
An AFM produces a 3-dimensional representation of 
the surface that it scans over. Unlike optical or electron 
microscopes, AFM collects topographic data. That means 
that you can look at the shape and size of individual 
features, such as the pits on a DVD, or determine the 
particle density, such as the number of nanoparticles in  
a given area.

The image on the left is an AFM topography image of a 
photonic crystal. The size of this scan is 10 µm × 10 µm. 

The colour is not the real colour of the surface. The 

 
The scale bar on the right is for the vertical dimension. 

800 nm tall. The image on the right is a 3-dimensional 
representation of the surface, using the topography data 
from the image on the left.

An AFM topography image of a   
photonic crystal.

3-dimensional representation of the 
topography image on the left.

nGauge AFM

Capabilities of the  
nGauge AFM
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surface along a user-selected line. On the left is a 20 µm 
line scan at the interface of a coating on a substrate. The 

 
is the coating.

across the coating.

The nGauge can measure thicknesses up to 10 

Lateral Measurement

features in an AFM image.

In the image, a 3 µm x 3 µm scan of the “pits” of a DVD, 

Surface Roughness 
Surface roughness is a component of the texture of a 
surface: a higher value means that the surface is rougher.

 
describe roughness. 
 

from a line scan to calculate surface roughness. Because 

surface roughness can be calculated from the entire 
2-d scan area rather than just 1-d data. The 2-d/area 

 
 
The surface roughness of a sample can easily be 

 

roughness is 11.8 nm.

AFM topography image of a DVD with 
three distance lines

Screenshot of the distance data of the 
three lines on the AFM scan on the left, 
from Gwyddion. Titanium-aluminum alloy surface with a Gwyddion Statistical Tools output with 

RMS roughness (Sq) as 11.81 nm (0.43 
microinch).

3-dimensional view of the thickness 
of a coating.

Topography image of a line scan 
of a polymer
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Particle Analysis and Counting
Particle analysis is a very common application of AFM. A 

that they are on. Segmentation routines can also be used 
for particle counting. 

Phase Imaging

the phase image. The phase image comes from the phase 

driving signal and the feedback signal. This lag is caused 

and viscoelastic forces. 

distinguished using the contrast of the phase image. 
Since the topography image and the phase image are 
generated at the same time, analysis of both images side 
by side can reveal information that might be hidden from 
just the topography image alone.

surface. They are bright in the topography image because 

or morphology is of the rest of the image. The phase 

matrix. This is because the silica particles possess very 

Topography image of a 
silica-polymer composite.

Corresponding phase image of a 
silica-polymer composite.
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