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X-RAY IMAGING GROUP
From X-ray to big data
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X-RAY IMAGING GROUP
From X-ray to big data

» Operate two X-ray beamlines
= Full Field X-ray Imaging

Conventional Image Forming Method

Absorption Contrast

Density difference due
to absorption of X-ray
by the object

New Image Forming Method

Phase Contrast

Density difference due
to refraction of X-ray

! * This new method keeps

the object apart from the detector.

Dense Sparse Dense

B i B

(image density)
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X-RAY IMAGING GROUP Kamel Fezzaa, APS/IMG
From X-ray to big data

» Operate two X-ray beamlines
= Full Field X-ray Imaging
= 2D High Speed Imaging

Bubble 100 ym
J. Lee, et al, Phys. Rev. Lett. 109, 204501 (2012)
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X-RAY IMAGING GROUP
From X-ray to big data

» Operate two X-ray beamlines
= Full Field X-ray Imaging

= 2D High Speed Imaging
— Diffraction

Tao Sun, APS/IMG

Dynamic loading

« Sample Al: 40 kHz, 5 ps
+ Stress-strain, grain refinement




X-RAY IMAGING GROUP Carmen Soriano, APS/IMG
From X-ray to big data

Social bees in amber (30 myo)

» Operate two X-ray beamlines
= Full Field X-ray Imaging

= 2D High Speed Imaging
— Diffraction

= 3D Imaging

Engel & Soriano, submitted
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X-RAY IMAGING GROUP Xianghui Xiao, APS/IMG

From X-ray to big data , o
Growth of Al-rich dendrite in Al-Cu alloy

= Operate two X-ray beamlines Cooling rate 1K/min from 550 K

« Full Field X-ray Imaging 3D tomographic datasetin 1.6 s

= 2D High Speed Imaging
— Diffraction

= 3D Imaging
= 3D Dynamic Imaging }

— ey

Sci. Rep. 5, 11824-1-11824-9 (2015).
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equilibrium electrodeposition

Vincent De Andrade, APS/IMG
Fractal growth of metal in non-
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Cumulative typical data volume at present: 112 TB/month
Cumulative maximum data volume: 368 TB/month
Max Terabytes per month acquired
 Typical Terabytes per month acquired
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X-RAY IMAGING GROUP
From X-ray to big data

» Operate two X-ray beamlines
= Full Field X-ray Imaging

= 2D High Speed Imaging Cumulative typical data volume at present: 112 TB/month
— Diffraction Cumulative maximum data volume: 368 TB/month
= 3D Imagin = i — ’
g g o _'ﬂi . ypical Terabytes pe qu ) : . a1 . l
= 3D Dynamic Imaging | R L B TR P R s S
y naging it NiNnMEIe iy
= 3D nano Imaging | | | | 1
= Big Data .
| TRRIRIFALFNEIZFI23359339333F24323F3F9FR3 83323343

Fast detector +
3D stitching
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X-RAY IMAGING GROUP
From X-ray to big data

» Operate two X-ray beamlines
= Full Field X-ray Imaging

= 2D High Speed Imaging Cumulative typical data volume at present: 112 TB/month
— Diffraction Cumulative maximum data volume: 368 TB/month
- = 100 - Ma)‘t Terabytes per month acquimf! )
3D Imaging ' B ol Rtrspermectacries . {

= 3D Dynamic Imaging
= 3D nano Imaging il

0.001 1

» Big Data sooos

0.00001

0.000001

0.0000001 -

Today: first 20k x 20k images
>200TB per data set!
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GLOBUS IMPLEMENTATION




X-RAY IMAGING GROUP
From X-ray to big data

& globus

http://globus.org

DMagic a Globus implementation at the APS

dlo,

¥

TomoP
s g oo

Doga Gursoy

http://dmagic.readthedocs.org http://tompy.readthedocs.org
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DMAGIC =
a Globus implementation at the APS !H '

nag2 torigeord
(s19med noteonid)

Detector

beamline
Globug tracks chared. .
Qles - no need to move scheduling
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FUTURE




APS-U
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APS-U
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APS-U

(J Parallel beam imaging
(J Transmission microscopy
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APS-U

(J Projection microscopy
(J Parallel beam imaging
(J Transmission microscopy
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APS-U

(J Projection microscopy
(J Parallel beam imaging
(J Transmission microscopy
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