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LoKI
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Abridged background

ToF multi-detector wide-λ SANS instrument
• Wide-angle ‘windows’ and 5 m – 10 m rear bank
• Broad Q-coverage 

•ESS tranche 1

•Multiplexed 10B4C straw-tube detector banks

•ESS: Judith Houston, Andrew Jackson, Hannah Burrall
•ESS-DMSC: Simon Heybrock & Neil Vaytet
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LoKI instrument updates
Towards ops and commissioning!

Sample area, tank, hutch…
− Excellent installation progress J

− Next steps: cold commissioning of …everything 
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LoKI sample environment(s)
From theory….
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LoKI sample environment(s)
To practice!
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LoKI sample environment(s)
In practice
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SKADI
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Abridged background

ToF multi-detector high-resolution SANS 
instrument

•3 banks of new ‘SoNDe’ detector technology from 
IDEAS  

• 6Li-doped glass scintillator

• Multi-anode photomultiplier tubes
• High theoretical resolution and efficiency (76% 

thermal neutrons)

•ESS tranche 2
• Large tank installed and under vacuum 

•ESS: Sebastian Jaksch
• Importance of common workflows 



Recap
October LoKI SANS demo

LoKI @ 
LARMOR

Data catalogue

Data reduction Data analysis
Reduced 
data files

Data catalogue.xye/nxcansas files

Proposal

Experiment

Data access & analysis

§ Submission and approval of proposal in user office software
§ Beam centering, direct beam calculation and reduction using Scipp
§ Reduced data saved, opened and analysed in VISA proposal folder structure
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Recap: Getting Analysis Online
Submit a proposal and create a VISA instance

https://staging.useroffice.ess.eu

VISA instances are associated with 
approved proposals
− A useful (free) computational 

resource

− Provided to users for processing and 
analysis of data (access gated by 
ORCiD or ESS account)

https://visa-prod.esss.dk/
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Recap: Beam Centre Identification
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Workflow demonstration in VISA 

•Two methods implemented in workflow:
1. Centre-of-mass
2. Minimisation of cost function for 

quadrants



Recap: The Direct Beam Function
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Workflow demonstration in VISA: Data corrections

•We are interested in the scattered 
beam…
• But the scattered beam is 

meaningless without knowledge of 
the un-scattered beam!

• Knowledge of the incident neutron 
flux (i.e. direct beam) is critical for 
correct reduction of data

•Missing workflow parameters in red:
• Filenames of empty/direct beam, sample 

trans/sans, beam centre

Ref. material: SwedNESS/LINXS summer school, 2021. A. Jackson & A. Sanchez-Fernandez



Recap: Reducing Raw Data to I(Q)
Workflow demonstration in VISA 

•Demonstrated:
• Calculation and plot of transmission fraction
• Plot data as function of wavelength bands 

• Reduction of reference dataset
• Output and save data as .xye (cansas also possible)
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Demo SANS data workflow
Today

LoKI @ 
LARMOR

Data catalogue

Data reduction Data analysis
Reduced 
data files

Data catalogue§ Live data
§ Towards a user ‘GUI’ 
§ Automated and batch reduction of samples 
§ SciCat interfacing

Proposal

Experiment

Data access & analysis
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I. “GUI” demonstration
Manual operation
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§ “Old school” input csv with manual specification of all necessary 
files

§ We have more advanced automated pipelines. However….

− Desire for (expert) user override

− Case-by-case



I. “GUI” demonstration
‘Smart’ reduction
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§ Prototype ipynb widgets working in jupyter lab/voila, etc.

§ Tabular input for batch reduction

§ All previous scipp workflows working in backend, out-of-sight to users

§ Script identifies empty beam, mask, and direct beam files in working directory

§ ‘Smart’ grouping of SANS and TRANS runs

− Uses metadata in .nxs files 



I. “GUI” demonstration
Fully automated reduction
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§ Using previous ‘smart’ grouping of SANS and TRANS runs and 
background files from .nxs metadata

− Uses metadata in .nxs files 

− Only reduces ‘new’ data

− Only reduces when both SANS and TRANS are identified

§ Seamless SciCat interfacing

− Metadata gathered from user office input

− Reduced data are uploaded to SciCat, with metadata, and plots attached



II. Reinventing the wheel
Fruits of integrated testing efforts

§ Real LoKI chopper data from .nxs file J

§ LoKI BWC (Band Width Chopper)

§ Chopper rotation data from LoKI NeXuS file
− It spins! But also…
− Part of proposal system

− Written to hdf-format file
− Saved in the generated file structure

− Accessed on VISA 

§ Next steps: hoping for the same with cosmics over Easter
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III. User Analysis of Data
SasView available on VISA

• SasView is a readily available open-source small-angle scattering analysis package with ESS input
• Easily installed on user machines, and made available by DMSC-DST on VISA
• .xye or cansas Scipp “GUI” outputs opened and fitted in SasView
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III-i: NICOS view of choppers
Specific user interfaces showing chopper readouts
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IV: Live data with beamlime
NICOS as a unified frontend

EFU

readout event formationdetectors

'RM'

Lund - CPH

slits

choppers

samp. env

...
EPICS
FW'EPICS'

NICOS

data
controls

filewriter storage

Daquiri

BeamMonitorData

DetectorData

LiveDataReduction

In: Plottable data (da00)
Out: Beamlime control

ev44/da00

ev44

ev44, …

da00

§ Live data processing nested in the pipeline

− Dynamic run control from reduced data

− Live reduction, not just display

− ROI selection, etc.
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IV: Live data with beamlime
Demonstration
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IV-i: Live data in NICOS
Towards final user interface for detectors, monitors, and live reduction
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Summary
Next steps, future challenges & opportunities
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§ Demonstrated functioning GUI workflows for :
− Automated reduction using Scipp

− Cataloguing of SANS data using SciCat

§ Cold and hot commissioning are around the corner
− Shift focus to user-oriented approach
− Work driven by user requirements and experience
− Support for maintenance and coherence of GUI and reduction workflows?

§ Work more closely with SKADI and McStas teams to develop instrument tools 
and understanding 



Tusind tak!

Questions?
Enormous thanks to:

• ESS teams: Judith Houston, Hannah Burrall, Andrew Jackson (LSS)
• DMSC teams: Particularly Simon Heybrock, Celine Durniak, Sunyoung Yoo, 

George ONeill (live data working group) 
• IDS colleagues


