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* Coherent X-ray Diffraction Imaging
« X-ray Holography

» Extension to Phase Objects

* Single molecule 1imaging with Electrons
* High Energy Diffuse Scattering

* Detector Requirements
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The HEP approach:
detectors drive the science
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CXDI configuration: Lensless
X-ray Microscope
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Generic “Error Reduction” method
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Au spheres on SIN membrane at 750 ¢V (1.65 nm)

H.N.Chapman, A. Barty, S. Marchesini, A. Noy C. Cui, M. R. Howells, R. Rosen, H. He,
J. C. H. Spence, U. Weierstall T. Beetz, C. Jacobsen, and D. Shapiro,

"High-resolution ab 1nitio three-dimensional X-ray diffraction microscopy" JOSA. (2006)




Direct Holographic Inversion

1.59nm RCP diffraction from magnetised film and pinhole
S. Eisebitt, J. Liining, W. Schlotter, M. Lorgen, O. Hellwig,
W. Eberhardt and J. Stohr, Nature 432, 885-888 (2004)

SiN, membrane
Magnetic film
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Lensless Imaging setup in UHV

I. K. Robinson, E-XFEL detector workshop, March 2006 8



Coherent Diffraction from Crystals
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Then refine amplitude and phase
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Modeling of 3D Phase Bump
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Field lines of Point Charges
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Diffraction by Strain of Point Defect
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Images of DW C-nanotube
Jim Zuo et. al. Science 300 1419 (2003)
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MD simulation of freezing
LJ liquid of 864 atoms. Time steps after T-Jump
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Nucleation cluster size distribution
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High-energy diffuse scattering

could use spontaneous radiation from U2
Imgo Ramsteiner PhD Thesis, Stuttgart 2005
TiggV 4o at 300K and 1170K, along [001]




Non-analyticity at Zone Centre
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Sample Handling

Optics will achieve 0.1um focus

Continuous film sliding through beam

— 0.1um 1n 200ns 1s 0.5m/s
— Raster (10mm)? sample in 30 minutes

Liquid jet sprayed into UHV

Optical tweezer array under water
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The HEP approach:
detectors drive the science
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Fluctuations should ‘live’ for nanoseconds
— 501s pulses might beat radiation damage
— SMHz frame rate 1s ‘interesting’

Parallel detector bank, covering ~tSr

Pixel size ~100um at D=1-2m
0.1nm, 0.02nm and Inm wavelength ranges

Large dynamic range, >10° at small angle
— Nested detector banks

Intelligent, subjective event ‘trigger’
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Conclusions and Outlook

* Coherent X-ray Diffraction Imaging

» X-ray Holography

» Extension to Phase Objects

 Single molecule imaging with Electrons
* High Energy Diffuse Scattering

* Detector Requirements
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