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Streszczenie

Self-assembled peptide nanotubes are unique nanoscale
objects that have great potential for a multitude of applications,
including biosensors, nanotemplates, tissue engineering,
biosurfactants, etc. The discovery of strong piezoactivity and
polar properties in aromatic dipeptides [A. Kholkin, N.
Amdursky, I. Bdikin, E. Gazit, and G. Rosenman, ACS Nano 4,
610 (2010)] opened up a new perspective for their use as
biocompatible nanoactuators, nanomotors, and molecular
machines. Another, as yet unexplored functional property is the
ability to switch polarization and create artificial polarization
patterns useful in various electronic and optical applications. In
this work, we demonstrate that diphenylalanine peptide
nanotubes are indeed electrically switchable if annealed at a
temperature of about 150 °C. The new orthorhombic antipolar
structure that appears after annealing allows for the existence
of a radial polarization component, which is directly probed by
piezoresponse force microscopy (PFM) measurements.
Observation of the relatively stable polarization patterns and
hysteresis loops via PFM testifies to the local reorientation of
molecular dipoles in the radial direction. The experimental
results are complemented with rigorous molecular calculations
and create a solid background of electric-field induced
deformation of aromatic rings and corresponding polarization
switching in this emergent material.l. INTRODUCTION
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