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Background – motivation for ADAS
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The CRM for describing beam behaviour requires atomic data:
1. Re-assessing the fundamental data is always needed – the goal of this CRP.
2. How does the latest data compare to existing sets of data?
3. Is uncertainty quantification (UQ) on this data possible?
4. How does using UQ data affect interpretation of diagnostics?

Where we stand:
1. Is there consensus?
2. The new data make a difference.
3. This has been demonstrated.
4. It’s a noticeable effect but ‘atomic error’ is not dominant.

Questions:
• Should we change the fundamental data in our models?
• Can we justify making the change?
• What are the error bars?



Should we ignore experimental cross sections?
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Effect of different p + H0 ionization cross sections on the stopping coefficient

• A lesser effect at high energies – good for ITER
• Low energy difference may influence energy 

deposition and current profile interpretation 
in present day tokamaks.



Propagated error on beam coefficients
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Effect on the concentration
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Apply CHEAP to Ne10+ concentration measurement with:
bms-sd bms bms+sd

and separate out the new ‘atomic error’

• Uncertainties on the diagnosed parameter due to atomic 
inputs are of same order as measurement errors.

• Important to properly determine this uncertainty and to 
reduce it as much as possible.



New fundamental atomic data
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Plan to use data from:
• p + H0 ionization: I B Abdurakhmanov et al, J. Phys. B, 53 (2020) 14520
• p + H0 excitation: H Agueny et al, Atomic Data and Nuclear Data Tables, 

129-130 (2019) 101281
• e + H0 excitation: new R-matrix data – published as part of this work.

• CX emissivity – UQ propagation code need development and neon is
the observation of choice for JET.

Questions:
• What are the error bars or uncertainty limits?
• Are there canonical numerical tabulations?



Ionization

CM on data for atomic processes of neutral beams, IAEA, 18-20 May, 2022

• Large differences for n=2,3 (adf02 – Janev & Smith)
• Should we expect similar differences for n=4,5,6….? 



Ionization
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• Is the convergence criterion a good error bar? 



Electron-impact excitation data for H0
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• 1958 – first measurement of 2p→ground (Fite and Brackmann).
• 1963 – close coupling calculation (Burke).
• 2020 – R-matrix up to n=8 and all n-n’ transitions (C Ballance, QUB) 

Excitation from ground to excited n-levels



Excitation
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• Comprehensive coverage n=1 to n=5
• Is the convergence criterion a good error bar?
• factor of 2 difference for n=2-3 Percival-Richards – real or a bug? 



Numerical data
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• In my ideal world the 
p-impact data would be
in an adf06 file

• And it would have a
companion .err file.



Reporting on work
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