NT-MDT

Spectrum Instruments

Application Note 074

Lateral force microscopy (LFM)

During scanning in contact mode the cantilever
bends not only along normally to the surface but also
the cantilever torsional (lateral) deformation occurs.
LFM measures the torsional deformation of the
cantilever during scanning in contact mode (Fig. 1).
The LFM image and topography can be obtained
simultaneously. The lateral deformation depends on
a frictional (lateral) force acting on tip [1].
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If the sample surfaceis rough then such interpretation
of the LFM image is difficult because lateral deflection
is caused also by topography. The direction of
scanning in LFM mode should be perpendicular to
cantilever axis. This direction is X-axis for NT-MDT
microscopes (Fig. 1).

Fig. 3 demonstrate the topography (a) and signal
caused by lateral deflection of cantilever (b),
which were obtained simultaneously for the
same area (scan 2.45x2.45 um). The sample is the
monolayer Langmuir-Blodgett (LB) film deposited
on silicon surface. LB film includes the islands of two
components: polymer with perfluorinated radical
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The cantilever deflections are registered by optical
system of microscope. The measurements of
cantilever torsion are carried out with constant force
condition, i.e. with constant vertical deflection of a
cantilever. Therefore, it is possible to distinguish the
areas with different friction (Fig. 2), in other words
the LFM is sensitive to chemical composition or
structure of the surface [1-3].

(-C,F..) and diazobenzene derivative with aliphatic

radical (-CH, ). The difference in height between
these two components is about 1.5 nm, at that
higher islands correspond to diazobenzene derivative
(brighter areas on topography). It is clear seen from
Fig. 3b that areas correspond to different phases
have different friction. LB films are too soft material
for its investigations in contact mode. Despite
visible surface destruction (Fig. 3a) caused by tip
(semicontact mode image for this sample shows the
absence of damage), the islands of both components
are well resolved on submicron scale (Fig. 3b). As a
result the information about chemical properties of
a surface is available.
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