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Appendix 3 

Abstracts and Summaries of Presentations 

 

UNCERTAINTY ESTIMATES:  A NEW EDITORIAL STANDARD 

GORDON W.F. DRAKE 

University of Windsor, Canada, and Editor of Physical Review A 

The objective of achieving higher standards for uncertainty estimates in the publication of theoretical 

data for atoms and molecules requires a concerted effort by both the authors of papers and the editors 

who send them out for peer review.  In April, 2011, the editors of Physical Review A published an 

Editorial announcing a new standard that uncertainty estimates would be required whenever 

practicable, and in particular in the following circumstances: 

1. If the authors claim high accuracy, or improvements on the accuracy of previous work. 

2. If the primary motivation for the paper is to make comparisons with present or future high precision 

experimental measurements. 

3. If the primary motivation is to provide interpolations or extrapolations of known experimental 

measurements. 

The new policy means that papers that do not meet these standards are not sent out for peer review 

until they have been suitably revised, and the authors are so notified immediately upon receipt.  The 

policy has now been in effect for three years. 

 

HEAVY-PARTICLE COLLISIONS INVOLVING MANY ACTIVE ELECTRONS:             

HOW (IN-)ACCURATE ARE OUR CALCULATED CROSS SECTIONS? 

TOM KIRCHNER 

Department of Physics and Astronomy, York University, Toronto, Ontario, Canada M3J 1P3 

The theoretical description of ion-atom and ion-molecule collisions is a difficult task: one deals with a 

two-center or a multi-center problem, for which standard angular momentum expansions do not work 

very well, and one typically faces the problem that several processes, such as electron transfer and 

ionization into the continuum, compete with each other. If more than two electrons are present, the 

numerical solution of the full Schrödinger equation of the collision system is out of reach and 

assumptions and approximations have to be introduced at the outset. This is to say that one solves (at 

most) a model in order to describe the collision system and, as a consequence, has to deal with a two-

fold problem when it comes to estimating the uncertainties and inaccuracies of the calculated data: (i) 

to assess the limitations of the model (which may be compared with quantifying systematic errors in 

an experiment); (ii) to perform careful convergence studies for the numerical procedures involved 

(which may be compared with narrowing statistical experimental errors). 

These two interrelated problems were illustrated by using a recent work on X-ray emission from a 

highly-charged ion after electron capture as an example [1]. The calculations for this problem are 

based on the assumption that collisional capture and post-collisional de-excitation processes can be 

treated independently. This introduces a first systematic error, but probably a very small one, because 

capture and de-excitation take place on different time scales. Similarly, the assumption of a classical 

straight-line projectile trajectory is uncritical.  


