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Serial crystallography
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CSPAD: Cornell-SLAC Pixel Array Detector
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/. * Tiled construction of the CSPAD

f/ detector
1+ Similar to AGIPD, Octal8 MPCCD
A7 7021 and JE16M
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CBF Header: Translation Axes
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— —
Sensor = ASIC




CBF Header: Rotation Axes
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CBF Header: Data Axes
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| Offset to readout corner

Readout ‘Fast’ | /’ I
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Jungfrau 16M at SwissFEL

0.5M 1.5M 4M

https://indico.cern.ch/event/774201/contributions/3428988/
attachments/1876584/3090280/Redford_JUNGFRAU.pdf







DOQOMOAO

fast_pixel_direction

Qoffset=0,0,0

Qvector=-0.9999984140169291,-0.0017810007373656254,0.0

@depends_on = /entry/instrument/ELE_DO/transformations/AXIS_DOQOMOAO

slow_pixel_direction

Qoffset=0,0,0

@vector=-0.0017810007373656254,0.9999984140169291,0.0

@depends_on = /entry/instrument/ELE_DO/transformations/AXIS_DOQOMOAO
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DOQOMOAO: depends_on chain

AXTS DOQOMOAOD

@depends_on = AXIS_DOQOMO

RQoffset = 38.58423053508638,-19.131359799099098,0.0
@vector = 0.0,0.0,-1.0

AXIS DOQOMO

Qoffset = 38.310714303741115,-61.1137814011917,0.0
@vector = 0.0,0.0,-1.0

@depends_on = AXIS_DO0OQO

AXIS_DO0QO

Qoffset = 75.1333334212039,-84.65967506456187,0.0
@vector = 0.0,0.0,-1.0

@depends_on = AXIS_DO

AXIS_DO

Qoffset = —-0.4290327180241036,0.12102061135945519,-0.294
@vector = 0.0,0.0,-1.0

@depends_on = AXIS_RAIL

AXIS _RATL

@vector = 0.0,0.0,1.0 e
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Zenodo example data

Upload Communities

July 26,2019

68 image lysozyme dataset recorded on the
Jungfrau 16M detector at SwissFEL and
formatted as a NeXus file

Brewster, Aaron; Wang, Meitian; Bernstein, Herbert J

Data provided by Meitian Wang at PSI| and master file revised May 2020 for full NXmx compliance.

https://doi.org/10.5281/zenodo0.3352357




NeXus at the
EuXFEL

File Actions

I
fadt
£ hﬁ‘ Image:l—[I

leed He Came A XFEL-r0044-c00_master.h5 [1]

Previous

Picture: slow=-276.340 / fast=460.000 pixels. Readout 17: slow=-0.458 / fast=88.3",

CYoN | '\ HDFView 2.13

File Window Tools Help

= o € @mm

Recent Files

Clear Text

(B XFEL-r0044-c00_masterhs
7 i@ entry
o= ) data
definition
¢ @ instrument
¢ @ AGIPD
& group_index
group_names
& group_parent
B group_type
¢ @] transformations
fh axis 0o
fh axis_ DOQO
5 axIS_DOQOMO
& axIS_DOQOMOAD
fh AxIS_DOQOMOAL
fh XIS DOQOMOAZ

AXIS_DOQOMO (20384, 2)

32-hit floating-point, 1

Mumber of attributes = 8
depends_on = AXIS DOOO
equipment = detector

offset_units = mm
transfarmation_type = rotation
units = degrees

vector = 0.0,0.0,-1.0

equipment_component = detector module
offset = 0.067631825971870663,45.82740856072559244,0.0

Log Info | Metadata |




cctbx.xfel scripts

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

* https://github.com/cctbx/cctbx_project/blob/master/xfe
|/swissfel/[f16m_cxigeom2nexus.py

* https://github.com/cctbx/cctbx_project/blob/master/xfe
|/euxfel/agipd_cxigeom2nexus.py

oooooo



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?

oooooo




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