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~30 km 

ANSTO Lucas Heights Campus & OPAL Reactor

• 20 MW 
• Open pool
• Compact core 

• D2O reflector
• Plate type Low Enriched Uranium fuel
• Commenced operation 2006

OPAL



Quokka:
 monochromatic
 Polarised neutrons
 Lenses – low q

Bilby:
 ToF (2Å-20Å) and/or 

monochromatic
 Adjustable resolution
 High dynamic q range

SANS at ACNS: Bilby & Quokka

0.001 Å-1<Q<1.8 Å-1

0.0007 Å-1<Q<0.7 Å-1
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Monochromatic vs polychromatic SANS
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Cold spectrum

March – October 2024: 
Cold source replacement

~5% loss at short wavelength, ~5% gain at the long
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Hydrogen issues: Incoherent / inelastic

Bilby: wavelength contamination is different for different detectors:

Effective wavelength recorded for 20Å at L2 of:
2m: 19.97Å; 5m: 17.4Å; 10m: 15.5Å; 18m: 13.15Å

Effective wavelength recorded for 10Å at L2 of:
2m: 9.5Å; 5m: 8.88Å; 10m: 8Å; 18m: 7Å.

Chopper – sample stage distance is ~30m
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Hydrogen issues: Incoherent elastic / inelastic / multiple
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Important: backgrounds!!
Even blocked beam – see empty beam scattering:

30min
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Example: a lot of hydrogen in the solvent

100% H2O

Important: the fake peak on the red curve is NOT ending up published.
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ToF issues: multiple scattering
Transmission
Bragg edge

Fe:

Steel alloy: in the field, multiple scattering – sample is too thick
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Bilby reduction: settings

Mantid Project — MantidProject landing page documentation

https://github.com/hortica/Mantid_Bilby
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Mantid Project — MantidProject landing page documentation

https://github.com/hortica/Mantid_Bilby

Bilby reduction: list of files
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Uncorrected detectors shift: empty cell
Bilby: Liliana de Campo convinced me to try the reduction on unshifted detectors 
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Uncorrected  & corrected detectors shift: cubosomes

Mantid Project — MantidProject landing page documentation

https://github.com/hortica/Mantid_Bilby

Bilby: Liliana de Campo’ sample
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Here: importance of checking data on each quadrant – when averaged, all features gone (see next).



Uncorrected  & corrected detectors shift: cubosomes
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Here: importance of checking data on each quadrant – when averaged, all features gone.
Averaged data look nearly identical (speaking only low Q here).



Quality of the data

Strong scattering: forgiving for the shifts in detectors, 
unless looked at quadrants 

-> extra check for the anysometry!

Incoherent: a lot of extra peaks published – not real.

Bilby reduction: a lot of options – history can be recovered.

Users: Jupiter notebooks & the rest: how many things 
are going to be missed???
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 Current open questions:

o SAXS high Q background subtraction? Any more on SAXS?

o TOF SANS background subtraction issues from strongly hydrogenated samples 
(multiple, incoherent, inelastic scattering).

o Resolution for TOF SANS (WG already working on this) & SAXS?

 As mentioned for Bilby – above: transparency of the code (more work for local contacts… 
but – peace of mind)

o Autoscaling different configurations: background scaling, different resolution.

o Various background subtraction can cause artificial feature to appear.

o The wrong backgrounds / sensitivity was not applied (though sensitivity is not much of 
a drama for ToF).

 How can these be captured? 

o Publication guidelines? Like J. Trewhella (+ Hamburg group) for bioSANS/SAXS data?

 Future: Pipelining and reduction on the fly (autoreduction)

o BUT - given above how to make sure it is done correctly for the current experiment? Is
this an area where for AI/ML?

o How do we maintain transparency on reduction in an age of automation? Do database 
repositories have a role here?

o What about the growing push from publishers to publish the reduction and analysis. 

(Hard to publish intermediate results, not always available as outputs.)

Me & P. Butler here
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