Ross Harder!
Meng Liang?
Steven Leake!
Mark A. Pfiefer’
Garth J. Williams®*
Ivan Vartaniants’
Christoph Rau®
Zhauyu Wang?
[.K. Robinson!

' London Centre for Nanotechnology, Dept. of Physics and Astronomy, University College London
2 Dept. of Physics University of Illinois Urbana-Champaign

3 Dept. of Physics La Trobe University, Victoria Australia

4 School of Physics University of Melbourne Australia

> HASYLAB, DESY Hamburg Germany

6 Advanced Photon Source, Argonne National Lab




Coherent Diffraction from Crystals

. Fourier Transform







3D Diffraction Method Silver Nano Cube (111)

Yugang Sun and Younan
Xia, Science 298 2177 (2003)




3D Ag Nano Cube

Yugang Sun and Younan
Xia, Science 298 2177 (2003)




Coherent Diffraction from Crystals
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Input Output Algorithms
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Input Output Algorithm's
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3D Diftraction From Lead




3D Reconstruction of LLead

Nature, Vol. 442 p. 63 (July 6 2006)

i v Thurmer K, Williams E, Reutt-Robey J
L Science 297 2033 (2002)




3D Reconstruction of LLead




3D Strain Map 1n Lead
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Refraction effects in Lead @8.9keV

5=2.23x10"
8=2.19x10""°

Phase accumulation due to
refraction along scattering path




“Anomalous” Thermal Expansion

Refraction corrected phase map.

Max phase = 1.15rad
=0.052nm

Phase on the (111) facet:
=0.47 rad
=(0.02nm




“Anomalous” Thermal Expansion (of Surfaces)
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O Three modes calculation
@ Present results

¢ Experimental results

A EAM simulation

Ag(111) theory J. Xie (Scheffler group)
PRB 59 970 (1999)




Depth Variation of Distortion

Facets subtend 18.6deg +-2.6
ECS predicts 14deg
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Theory says 75nm
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CXD GaP nanowires

Lund University (from Thomas Martensson & Linus Froberg)

GaP(111)

CXD ZnO nanowires 2008.11.05

Steve Leake UCL




Simultaneous High Resolution Imaging
&
Coherent Xray Diffraction
of
BTO Nano Wire

Sample:Zhaoyu Wang
Microscope:Christoph Rau
Diffraction: Harder,Robinson

L BTONW_Diffimage-24.5PE (539 X 188 X 41)
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