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Rotational scanning atomic force microscopy is based on idea that a
sample can be rotated and using translational motion on the tip we can
scan a large area of a sample. Such scanning technique very closely
remind gramophone working principle: the scanning sample is rotated and
at the same time the tip is shifted from rotation center to a border of
the sample. Thus the tip perform spiral-type path on a surface of the
sample. While such scanning technique able to scan large areas, it has a
problem that the sample is always tilted with respect to tip's
horizontal axes. Such tilt leads to a parasitic first Fourier harmonic
in a measured signal. Moreover, the influence of the first Fourier
harmonic become more higher for the tip being further away from the
rotating center. We can filter out the parasitic first harmonic in a
post-processing, but it means that we can not go faraway from rotating
center because any measurement has its own limited dynamic range and at
a longer distances the first Fourier harmonic over-saturates a sensor. In order to overcome
such difficulties one can add additional motor to
compensate the first harmonic by moving the sample up and down. Such
movements should be done in real-time based on measured signal. But here
we face another problem - there is always some delay in a control loop.
To be more precise, actuator (the motor which moves the sample up and
down) can not react immediately once it receives the control signal.
Moreover such delay is different for different amplitudes of the first
Fourier harmonic. So I will address the problem on how we can produce
the control signal such that it will be able to compensate the parasitic
first Fourier harmonic even the delay time slowly varies in time.



