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ESS, European 
Spallation Source
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Where is ESS?
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Data Management and 
Software Centre Main ESS Facility



Neutron Source Facility in Lund, Sweden
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•The facility is being built by 13 member 
countries and partners
•Once in operation, it will contribute to 
research in
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life sciences magnetism & 
superconductivity

soft condensed matter engineering & geo-sciences

chemistry of materials archeology & heritage 
conservation

energy research fundamental & particle 
physics



The construction project
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Accelerator, Target & Experimental Halls



ESS Instrument Layout (December 2016)

ESS In-Kind Partners also collaborate on 
sample environment, data management 
systems etc. 

+  Nuclear Physics 
Institute

+  

Different instruments for different science
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Data Acquisition 
at ESS
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Data Acquisition Pipeline
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detectors kafkaevent formation nexus writer
inst1_det1
inst1_det2

instN_detM

storage

...

instruments readout master



detectors kafkaevent formation nexus writer
inst1_det1
inst1_det2

instN_detM

storage

...

instruments readout master

Data Acquisition Pipeline
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Creates UDP packets for event 
formation

header readouts
Forwards timing signals to 
detector hardware

Communicates with EPICS IOCs



detectors kafkaevent formation nexus writer
inst1_det1
inst1_det2

instN_detM

storage

...

instruments readout master

Data Acquisition Pipeline
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Processes detector readout 
data into distinct events,

Linux server C++ application 
running as a constant service

For 2D and 3D detectors, 
clusters and matches 
readouts in different planes



detectors kafkaevent formation nexus writer
inst1_det1
inst1_det2

instN_detM

storage

...

instruments readout master

Data Acquisition Pipeline
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Broker for event messages,
allows for multiple services down the chain to use event information



detectors kafkaevent formation nexus writer
inst1_det1
inst1_det2

instN_detM

storage

...

instruments readout master

Data Acquisition Pipeline
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Writes NeXus files
Neutron experiment data format



Detector Readout Electronics
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Detector Readout Electronics
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Ethernet transmission

• 100Gbit/s Ethernet
• Jumbo frames (8972 bytes user data)
• UDP/IP
• 1.38 M packets/s
• ~ 5.13x108 readouts/s 
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EFU Configuration
JSON based configuration files



EFU Status Monitoring - Grafana
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EFU Status Monitoring
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LoKI test at ISIS 
in March 2022
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LoKI SANS Instrument & Detector
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LoKI SANS Instrument & Detector
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LoKI data pipeline
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LoKI event formation
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• Identify Bank and Section from Ring and FEN 
ID

• Identify Tube from Tube ID
• Identify straw and position along straw from 

amplitude values



LoKI Detector test at Larmor
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Straw Calibration
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LoKI Detector test at AMOR
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Data visualisation and analysis in scipp
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