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Motivation Model
* Ferroelectric nanostructures — underlying physics * Devonshire-Ginzburg-Landau energy for polarizations
* Explain experimentally observed quadrant features in » Real Space approach: key to modeling nanostructures, F'”Xf‘if;UZi::?a'”s
TEM images?!, and why they could differ from PFM boundary conditions, free surfaces depolarizing fields
(Piezoresponse Force Microscopy) images. * Finite difference, explicit time stepping for polarization
e Applications: next generation ferroelectric devices evolution, electrostatic and elastic fields 3
e 3D, parallel code*
Piezoresponse Force Microscopy (PFM) vs TEM g
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V - (—60v¢ —+ P) — —qu * Differences between PFM and TEM images

e Depolarizing fields lead to flux closure in PFM

[1] A. Schilling et. al., Nano Lett, 9(9), 3359 (2009). Imaging

[2] R.Ahluwalia, N. Ng, A. Schilling, R. G. P. McQuaid, D. M. * Electron beam charging leads to quadrant
patterns with radial polarizations in TEM

Evans, J. M. Gregg, D. . Srolovitz, and |. F. Scott, | |
) Physical Review Letters, 1 1 1(16), 165702 (2013). 'maging
cknowledgments o
Institute of e A*STAR Institute of High Performance [3] N. Ng et. al., Acta Materialia, 57(7), 2047, (2009)
High Performance  Computing [4] N. Ng et. al., Acta Materialia, 60(8), 3632 (2012).
Computing e A*STAR Computational Resource Centre

A*STAR



	Slide Number 1

