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OVERVIEW
➤ Types of atomic data 

➤ Who uses electron collision data? 

➤ Why is data provenance important? 

➤ Where to find electron collision data: 

➤ Literature 

➤ Databases 

➤ How to generate electron collision data: 

➤ Experiment 

➤ Theory 

➤ AMOS Gateway 
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Collaboration

On your own!



DISCLAIMER
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This 
presentation 

is incomplete! 

 



TYPES OF ATOMIC DATA

Atomic Structure 

‣ Energy Levels 

‣ Ionization energies 

‣ Mean radii 

‣ Oscillator Strengths 

‣ Transition Rates 

‣ Polarizabilities 
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Electron Collisions 

‣ Excitation cross-sections 

‣ Ionization cross-sections 

‣ Momentum-transfer cross-
sections 

‣ Scattering lengths 

 Photon Collisions 

‣ Ionization cross-sections 

‣ Dielectric Recombination



WHO USES ELECTRON COLLISION DATA?

➤ Other atomic physicists 

➤ Comparison with other methods / techniques 

➤ Time-dependent calculations 

➤ Plasma Modellers 

➤ Laboratory Plasmas (DPALs, nano-fabrication) 

➤ Astrophysical Plasmas (stars, nebulae) 

➤ Fusion 
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WHAT DO THEY NEED?
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WHY IS DATA PROVENANCE IMPORTANT?

“Trash in = Trash out”
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WHY IS DATA PROVENANCE IMPORTANT?
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➤ Uncertainty Quantification 

➤ Typical in experimental data 

➤ “New” concept for theory 

➤ Limitations due to how data was acquired / generated 

➤ Scope of experiment 

➤ Amount and type of data available 

➤ Theoretical approach used 

 



WHERE TO FIND ELECTRON COLLISION DATA?
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➤ In the literature 

➤ Single-application or community databases 

 



ELECTRON COLLISION LITERATURE

10

➤ Vast amount 

➤ Difficult to search through 

➤ Incomplete 

➤ Age and data availability



DON MADISON’S CONTRIBUTION TO THE LITERATURE
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DATABASES - NIST
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https://www.nist.gov/pml/
atomic-spectra-database



DATABASES -PORTAL FOR HIGH-PRECISION ATOMIC DATA AND COMPUTATION
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https://www1.udel.edu/atom/



DATABASES - CCC
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https://atom.curtin.edu.au/CCC-WWW/



DATABASES - IRON + OPACITY PROJECTS
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https://cds.unistra.fr/topbase/
home.html



DATABASES -QUANTEMOL DB
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https://quantemoldb.com/



DATABASES - LXCAT
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https://us.lxcat.net/home/



HOW TO GENERATE COLLISION DATA
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➤ Collaborate (have someone do it for you) 

➤ Experiment 

➤ Theory 

➤ Do it yourself! 

➤ Probably just theory



EXPERIMENT
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➤ Few active experimental groups 

➤ Experiments are difficult! 

➤ Resource intensive 

➤ (Sometimes) take longer to produce results 
than theory 

➤ Fully-differential cross-sections 

➤ Difficult to obtain absolute values 



THEORY
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➤ More common than experimental groups 

➤ Difficult to chose which approach? 

➤ Convergence, numerical issues 

➤ Options available for small, fast calculations 

➤ Some calculations are resource intensive, 
and/or slow to perform  

➤ More complete data sets?



DO IT YOURSELF - OPEN REPOSITORIES
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DO IT YOURSELF - LANL CODES
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DO IT YOURSELF (BUT ITS A LITTLE BIT EASIER)
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https://amosgateway.org/



AMOS GATEWAY US-BASED TEAM
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Barry Schneider 
barry.schneider@nist.gov

Sudhakar Pamidighantam 
spamidig@gatech.edu

Klaus Bartschat 
klaus.bartschat@drake.edu

Nicolas Douguet 
nicolas.douguet@ucf.edu



AMOS GATEWAY TEAM
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Robert Luchesse, LBNL, US 

Igor Bray, Curtin University, Australia 

Andrew Brown, QUB, UK 

Jimena Gorfinkiel, The Open University, UK 

Charlotte Froese-Fischer, NIST, US 

Jesus González-Vásquez, UAM, Spain 

Fernando Martín, UAM, Spain 

Armin Scrinzi, LMU, Germany



CURRENTLY HOSTED CODES

26

  



AMOS GATEWAY
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CONCLUSIONS
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➤ Lots of data out there! 
➤ Important to know the limitations of 
data you choose to use 
➤ Collaboration is always welcome 
➤ AMOSGateway allows you to try out 
some scattering codes, even with 
minimal experience



THANK YOU!
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QUESTIONS?
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Email: kathryn.r.hamilton@ucdenver.edu 

Slides available on request

mailto:kathryn.r.hamilton@ucdenver.edu

