P99: An optical beamline for offline

technique development and systems

integration for prototype beamline
instrumentation

Aaron Parsons, Diamond Light Source

. 9" October 2019

diamond



"Test what you fly, fly what you test"

NASA
Bucher, 2001

diamond




Di

37 instruments

Cryo-TXM B24
Microfocus MX 124

amond

102-2 VMXi
102-1 VMXm
103 MX

Circular Dichroism B23 104-1 MX and XChem
Long Wavelength MX 123 / 104 Microfocus MX
MIRIAM: IR Microspectroscopy B22 i) 105 ARPES

Small Angle Scattering and Diffraction 122

High Throughput SAXS B21
Inelastic X-ray Scattering 121

LOLA: Versatile X-ray Spectroscopy 120

Small-Molecule Single-Crystal Diffraction 119

Core XASB18 \
Microfocus Spectroscopy 118 .

\. 106 Nanoscience
\IO? Surface and Interface Diffraction
BO7 VERSOX: Versatile Soft X-ray

108 Scanning X-ray Microscopy

109 SISA: Surface and Interface Structural Analysis

110 BLADE: X-ray Dichroism and Scattering

111 High Resolution Powder Diffraction
Test Beamline B16 .‘7- Long Duration Experiments (LDE)
Materials and Magnetism 116 DIAD: Dual Imaging and Diffraction (K11)

XPDF: X-ray Pair Distribution Function 115-1

Extreme Conditions 115 112 JEEP;: Joint Engineering, Environmental and Processing
Hard X-ray Nanoprobe 114

=

e

113 X-ray Imaging and Coherence

@

@ ePSiC eBIC

diamond



Software Stacks for Science
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DIAD beam selector testing

DIAD: Dual Imaging and Diffraction (K11)
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DIAD: Dual Imaging and Diffraction
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DIAD: Dual Imaging and Diffraction
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DIAD: Dual Imaging and Diffraction
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DIAD: Dual Imaging and Diffraction
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Optical Configuration
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J08: Soft X-ray Ptychography
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Testing

Coarse XY stepper motor stack (PI-
Micos) + fine flexure stage (Piezo Jena
Tritor 101)

Attocube IDS interferometer mounted on
reference arm

5 nm resolution target

Can trade off instability with relaxation in
analysis, but expensive.
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Current Ptychography Instruments

4 1nstruments

108 Scanning X-ray Microscopy

Test Beamline B16

Hard X-ray Nanoprobe 114 |
113 X-ray Imaging and Coherence
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(Very near)
Future Ptychography Instruments
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Small Angle Scattering and Diffraction 122 4
1 107 Surface and Interface Diffraction
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Microfocus Spectroscopy 118
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Materials and Magnetism 116 DIAD: Dual Imaging and Diffraction (K11)

Hard X-ray Nanoprobe 114 A
113 X-ray Imaging and Coherence
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The Mapping
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The Mapping Project
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Ptychography Project Aims

1. Bring close-to-real-time ptychography measurements
to 5 state-of-the-art imaging instruments (108, JOS,
I14, 113, ePSiC)

2. Measurement rather than an experiment
3. Upgrading of core controls and analysis capabilities

4. Controls software developed to achieve movements
and frame-rates synchronized to 10 kHz

5. Automatic analysis, displayed back to the user
interface as quickly as possible (GPU acceleration,
Zocalo pipelines [WEMPROO1, Markus Gerstel, Wednesday]).
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So far...

pyMalcolm upgrade - done

OS update across Diamonds infrastructure from Redhat (el6 to el7) - done
Bug shooting Andor Technology SDK’s - done

Paused and rewind of scans (allowing pausing for machine top-up) - done
Towards true position compare = 10 kHz — in progress

Zocalo pipeline for auto processing from NXcxi_ptycho application
definition — nearly complete

Implementation of DAWN (Data Analysis Workbench) and the Ptypy
frameworks to handle the data processing - complete

GPGPU (General Purpose Graphics Processing Unit) upgrade — in
progress

asham, ef al., “Data analysis workbench (DAWN)”, J. Synchrotron Rad., vol. 22, pp. 853-
858 015,
doi:10. 1\107/816005775150 2283

B. Enders and P. Thibault P.,¥*A computational framework for ptychographic reconstructions’ d d
vol. 472, Proc. R. Soc. A, 2086, doi: 10.1098/rspa.2016.0640 amon
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hat's up next?
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Removed newport stages Browse files
¥ master
Callum Forrester committed on 4 May 2018 1 parent a1d3425  coomit 41F609088526e985de266c4bc9@24064b7258271
Showing 1 changed file with 0 additions and 0 deletions. Unified = Split
v BIN -77.3 KB (95X) webcam-snapshots/p39-webcam@l. jpg Lo O3
Deleted Added

0 comments on commit 4116990
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What's up next?
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