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S1ze-dependent Melting of Au Particles
P. Buffat and J-P. Borel, Phys. Rev. A 2287-97 (1975)
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Synchrotron Radiation
Urbana
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Lensless X-ray Microscope
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ymmetrized Data
and two best fits

Chisg=0.0005
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Slices through
plan view SEM:



Phase Vortices and patching
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Progress of Phase Retrieval

Error Metric

01 |

0.01 |

l . . . ‘ . . . l . l .
~ Real-space Error Metric
* Reciprocal-space Error Metric

o = < < s
o o o L] o -
I Il Il I I ]
o = 'ﬂ& s o ——— )
S 'x 19" g |8'x {0 « |C° o
I w ? A u' I A ul I L m I L ILLl
1500 2000 2500
lteration

I. K. Robinson, Almost impossible ERL, Jun 2006

13



14



In situ growth of Pb crystals
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Coherent Diffraction from Crystals
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Diffraction by Strain of Point Defect
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Figure 4.12: Center slices from 3D CXD pattern from Pb sample, on a log
scale. Data file 296 from 10/03.
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Then refine amplitude and phase
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Facets of Equilibrium Crystal Shape

Thurmer K, Williams E, Reutt-Robey J
Science 297 2033 (2002)
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Density distribution across surface
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Modeling of 3D Phase Bump
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Field lines of Point Charges
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New Beamline Opportunities

* I-13 phase 2 “Coherence” beamline at Diamond
* Principal Beamline Scientist in Aug 2006
* First Users in 2010-11

 Three branches on canted undulators:
— USAXS and XPCS

— Coherent Diffraction, lensless imaging
— Full-field Imaging with hard X-rays
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Diamond Light Source, Oct 2005
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Images of DW C-nanotube
Jim Zuo et. al. Science 300 1419 (2003)
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Molecular Movies using XFEL
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Nucleation cluster size distribution
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* Internal structure of Au Nanocrystals

3D 1maging practical for nanocrystals

* Phasing by computation instead of lens

e Strain fields in Pb imaged from pattern asymmetry

Taction

 Atomic resolution with electron dif

* Structure of fluctuations using ERL
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