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Coherent Diffraction from Crystals

2

|Fourier Transform|2



H

K

3

|Fourier Transform|2
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Measuring 3D CXD
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Yugang Sun and Younan Xia, 
Science 298 2177 (2003)
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Hi Resolution Imaging?
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At APS 34-ID-C:
9.25 hours of scanning
0.64 hours of x-ray exposure

~7nm data

ERL (500x) 10sec?

http://www.jwave.vt.edu/~rkriz/Projects/create_color_table/color_07.pdf



Slow Dynamics?

 10 seconds is “almost” static on the scale of hours.
– Grain Growth (annealing twins in fcc metals)
– Defect annealing
– Domain evolution
– Surface Melting
– Equilibrium Crystal Shapes
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Acta Metallurgica (1980)

O.G. Shpyrko et al.
Nature Vol. 447 (2007)

Charge Density wave in Cr

Meyers & Murr, 
Acta Metallurgica (1977)

Courtesy of Jim Stubbins UIUC



3D Reconstruction of Lead

Nature, Vol. 442 p. 63 (July 6 2006)
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PhysRevB.76.115425 (2007)

(111) Bragg spot

G

7.9 hour scan
2.1 hour x-ray exposure
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Nature Materials 9, 120 ‐ 124 (2010)

3D Strain Map in ZnO
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3D Strain Map in ZnO
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3D Strain Map in ZnO



Highly Strained crystals?
Silicon on Insulator (SOI)
Reactive Ion Etched from a thin film
to form nanostructured “bars” or “wires”

Huang et al. (submitted PRB)



Codes?
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http://code.google.com/p/pythonphasing/

http://code.google.com/p/mypythonphasing/
http://code.google.com/p/pythonphasing-scripts/

http://groups.google.com/group/pythonphasing



3D Ag Nano Cube

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

200nm
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Input Output Algorithms
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Input Output Algorithms
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