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Footer 3

https://doi.org/10.1107/S2052252520008672



Serial crystallography



Photosystem II diffraction:  Young et al (2016) Nature 540: 453 



CSPAD: Cornell-SLAC Pixel Array Detector

a

c

b

• Tiled construction of the CSPAD 
detector

• Similar to AGIPD, Octal8 MPCCD 
and JF16M



Detector 
 Quadrant

Quadrant  Sensor

Sensor  ASIC

CBF Header: Translation Axes



Quadrant

Sensor

ASIC

CBF Header: Rotation Axes



Offset to readout corner

Readout ‘Slow’

Readout ‘Fast’

CBF Header: Data Axes



Jungfrau 16M at SwissFEL
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https://indico.cern.ch/event/774201/contributions/3428988/
attachments/1876584/3090280/Redford_JUNGFRAU.pdf



AXIS_D0Q0 offset

AXIS_D0Q0M0 offset

AXIS_D0Q0M0A0 offset



D0Q0M0A0



D0Q0M0A0: depends_on chain



Zenodo example data
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https://doi.org/10.5281/zenodo.3352357



NeXus at the 
EuXFEL
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cctbx.xfel scripts

• Two scripts for creating NeXus header files with 
pointers to calibrated data

• https://github.com/cctbx/cctbx_project/blob/master/xfe
l/swissfel/jf16m_cxigeom2nexus.py

• https://github.com/cctbx/cctbx_project/blob/master/xfe
l/euxfel/agipd_cxigeom2nexus.py
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https://github.com/cctbx/cctbx_project/blob/master/xfel/swissfel/jf16m_cxigeom2nexus.py
https://github.com/cctbx/cctbx_project/blob/master/xfel/swissfel/jf16m_cxigeom2nexus.py
https://github.com/cctbx/cctbx_project/blob/master/xfel/euxfel/agipd_cxigeom2nexus.py
https://github.com/cctbx/cctbx_project/blob/master/xfel/euxfel/agipd_cxigeom2nexus.py


What’s missing in NeXus and NXmx?

• Event synchronization
– 16 module detector with 16 data stacks from 16 

recorders
–Not guaranteed to have all frames in all stacks
– Synchronize with timestamps  expensive lookups
–Use virtual datasets  performant?
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What’s missing in NeXus and NXmx?

• Raw data calibration
– JF16M and AGIPD have 3 gains, each with a pedestal
– 16 bit raw data:  GGXXXXXXXXXXXXXX
– 2 gain bits

• 00 Low gain/pedestal
• 01 Med gain
• 10 Invalid pixel
• 11 High gain/pedestal

• Current pipeline:
– Separate jobs apply gain/pedestal to each pixel, write out calibrated data
–Downside: extra processing resources and data is copied and promoted to float

• Goal: save raw data in NeXus
–Needs way to express formulas in standard way
–More discussion: https://github.com/nexusformat/definitions/issues/711

18

https://github.com/nexusformat/definitions/issues/711
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