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B ABSTRACT

Nanopositioning is a key enabling technology for nanoscale science and engineering. In nanotechnology,
there are applications that require positioning accuracies down to atomic-scale dimensions. Maintaining
such levels of accuracy becomes extremely chalenging as the positioning speed increases, with
measurement noise becoming one of the key limiting factors.

In this tak | present four key technological elements which are vital for high-speed nanopositioning, and
for each of these “pillars”, surveys new concepts recently introduced by our group in high-speed
nanopositioning which enable achieving subnanometerscale positioning even at high positioning speeds.
The following concepts are presented: (1) a low-noise, high-bandwidth nanoscale sensing scheme based
on the principle of magneto-resistance, (2) dualstage nanopositioning, (3) noise-resiient feedback
controllers based on hybrid control and (4) optimized scan trajectories.
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