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for CDI, Ptychography and Holo-Tomography
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Coherent Diffraction Imaging experiments will become much more intense/faster after the EBS upgrade. The ESRF has started
an open-source scientific software programme, to improve the ability of users to quickly analyse data for the various techniques,
notably on the coherent imaging beamlines — to encourage users interested primarily in the results on materials rather than in the
development of the technigue. PyNX is a high-performance (based on GPU computing) modular toolkit which can be used for
Coherent Diffraction Imaging, Ptychography and (in development) Holo-Tomography.
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# Support update operator
sup = SupportUpdate(threshold relative=0.25, smooth width=0.5, post expand=(1,-1))

« Far field propagation
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Scattering from atomistic models:

* Fast calculations using CUDA or OpenCL
« 7x10M1 atoms.reflections/s using a single Titan V GPU (~5 Tflop/s)

Unsupervised CDI reconstructions
using free log-likelihood
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Distributed Ptychography analysis
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Volume: 50x50x50 um3
reconstruction: 10 min/projection
Processing (30 P100 GPU/CEA-Idris): 7.5 h

Holo-tomography developments

Simultaneous reconstruction of multiple projections along with the illumination
Single distance fast tomography (7s per scan, id16B):

« (20 projections, 1280x1080 pixels, 100 nm pixel

« PyNX phasing on 1 GPU: 2 minutes (including loading and

Data collection: 18 h (pre-EBS)

Note: reconstruction is >1 order of magnitude faster for

50 pm local tomography (smaller phase amplitude & gradient)

tomography (FBP) using Nabu
4-distance holo-tomography:
« 3000 projections, 2560x2160, 27 nm pixel size
 PyNX phasing: ~30 minutes using 6 GPUs in //

Power9 architecture: fast main memory<->GPU transfers for large datasets
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