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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 - VMXi Example 4M diffraction from VMXi



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
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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

Sample exchange
X-ray Centring (2 grid scans)

180 deg data collection
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Beamline performance – Eiger vs Pilatus

• Data collection is faster but data analysis is slower

• 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



Pushing the limits….

28 800 images @ 500 Hz, 57.6s, 1% transmission
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Several months later
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Summary

Currently

• All Eiger detectors in full operation

• User feedback mostly positive but
• Users would like to see per image 

analysis plots during data collections
• Still some comments that data processing 

is too slow
• Image viewing could be improved for 

remote users

• 500 Hz data collections
• Used routinely by UDC
• Can be flux limited

Future work

• Improve processing
• Kafka project to enable on-the-fly 

processing of data

• Diffraction image viewing in GDA

• Upgrade cluster

• Increase flux
• CPMUs for I24 & I03

• DMM for I04 being considered

• Diamond-II
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