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Detectors on the MX beamlines

I03
• Eiger2 X 16M

I04
• Eiger2 X 16M

I04-1
• Pilatus2 6M-F

I23
• Pilatus2

I24
• Pilatus3 6M

VMXi
• Eiger2 X 4M

VMXm
• Pilatus3 6M

CdTe Eiger 9M for 2020 CdTe Eiger 9M for 2020



Eiger implementation
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Odin Filewriters write raw hdf5 
files, with 1000 frames per file



Viewing Eiger images
• For fine sliced data, worth stacking up enough images to get e.g. 1° rotation or similar
• Images can be viewed with ADXV, Dials Image Viewer, Albula etc
• In ADXV open the *_header.cbf file first and then the h5 file (zoom 100% or use slab)
• In DIALS or Albula, open the *_master.h5 file

An example of the files produced for a 3600 frame acquisition (Given the ID of thermolysin_xtal1):

thermolysin_xtal1_1.nxs
thermolysin_xtal1_1_header.cbf (header only - to be loaded in ADXV before the h5 frame files)
thermolysin_xtal1_1_master.h5
thermolysin_xtal1_1_000001.h5 (frames 1 - 1000)
thermolysin_xtal1_1_000002.h5 (frames 1001 - 2000)
thermolysin_xtal1_1_000003.h5 (frames 2001 - 3000)
thermolysin_xtal1_1_000004.h5 (frames 3001 - 3600)
thermolysin_xtal1_1_meta.h5



Default setting in Dials image viewer



Same dataset, 10 images stacked



Processing Eiger data from Diamond

• All automated processing pipelines work
• With DIALS - easy though be aware that the detector has 2.5 x as many pixels 

as Pilatus 6M so processing will take longer. 
• If you are using XDS you will need durin: 

https://github.com/DiamondLightSource/durin/releases/tag/2019v1
• If using xia2, will need hdf5_plugin=durin-plugin.so command-line option.
• For most reprocessing would recommend using SynchWeb reprocessing 

options.

Advice on how to collect and process Eiger data can be found at:
https://www.diamond.ac.uk/Instruments/Mx/I03/I03-Manual/Eiger2-Detectors.html



Eigers in use



Latest Detectors for MX – Eiger2

• 4M on VMXi since September 2018
• 560 Hz

• 16M on I04 since December 2018
• 16M on I03 since April 2019

• Keeping Diamond at the forefront of detector technology with first 
installations of latest generation Dectris pixel array detectors



Rapid data collection rates 
and structure solution - VMXi

• 4M on VMXi capable of rapidly 
collecting huge amounts of room 
temperature data for 
• Crystallogenesis analysis
• Structure solution
• Serial synchrotron crystallography



Rapid data collection rates 
and structure solution 
I03 & I04

• Early results from I04
• Rapid collection (eg <30s) of fine phi sliced, 

highly redundant data
• Excellent quality statistics
• Automatically phased and built model from 

data collected (in 78s) on first full day of 
use

• Opens up new opportunities for high 
throughput automated collection



125 frames per second, 7s  for data set (flux limited)

Thaumatin crystal collected on I04



Beamline I03 – a rare example, a virus 
structure in half a minute

Autocollected. Resolution 1.67 Ang,  SG: I222, a= 342.7, b= 348.3, c= 351.6 Ang
(Helen Duyvesteyn, Jingshan Ren, Liz Fry, DIS) – hi res clarifies biological puzzle



Beamline performance – Eiger vs Pilatus

• Both I03 and I04 offer queued mode that uses X-ray centring
• Important to maintain or improve performance of queued data collections 

Queued Data 
Collections

I04

Pilatus2 6M 13 
samples/hr

Eiger2 X 16 
samples/hr

I03

Pilatus3 6M 20 
samples/hr

Eiger2 X 16 
samples/hr



Beamline performance – Improving Eiger performance
• Queued data collection mode re-optimized for Eiger detectors
• Use ROI for X-ray centring grid scans at 250 Hz
• Process data before all files written to disk

Queued Data 
Collections I03 and I04 Eiger2 X 24 

samples/hr

Includes 9 s data 
collection time



Testing 500 Hz data collections



Thaumatin crystal 500 Hz, I03



Selenourea soaked lysozyme, 500 Hz



Selenourea soaked lysozyme, 500 Hz
Data auto-processed with Dials
Solved using BigEP with Crank2



And finally….
28 800 images @ 500 Hz, 57.6s, 1% transmission



And finally….
28 800 images @ 500 Hz, 57.6s, 1% transmission
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