Executive Summary

Fusion Energy Sciences SciDAC Project

Title:  Terascale Computational Atomic Physics for the Edge Region in Controlled Fusion Plasmas

I. Project Description

A DOE Scientific Discovery through Advanced Computing (SciDAC) program on "Terascale Computational Atomic Physics for the Edge Region in Controlled Fusion Plasmas" has brought together a US-UK collaboration to implement state-of-the-art atomic collision codes on the next generation of terascale computing facilities. Studies will then ensue on a wide range of atomic collision processes present in the edge region of controlled fusion plasmas. Computational research advances will be applied to other general science areas, including laser interactions with atoms and molecules, atomic physics near compact stars, and the dynamics of cold atom gases.

II. Personnel Involved

U.S. Principal Investigators:

1.  M. S. Pindzola and F. J. Robicheaux, Department of Physics, Auburn University, Auburn, Alabama

2.  D. R. Schultz, Physics Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee

3.  D. C. Griffin, Department of Physics, Rollins College, Winter Park, Florida

UK Collaborators

1.  N R Badnell and H P Summers, Department of Physics and Applied Physics, University of Strathclyde, Glasgow, Scotland

2.  P. G. Burke, Department of Applied Mathematics and Theoretical Physics, Queen's University of Belfast, Belfast, Northern Ireland

3.  C. J. Noble, Department for Computation and Information, Daresbury Laboratory, Warrington, England

III. Major Activities

1.  Computer code development:

a. time-dependent close-coupling lattice codes

b. time-dependent semi-classical lattice codes

c. time-independent R-matrix codes

2.  Research applications:

a. electron-impact ionization of light atoms and ions

b. proton-impact excitation of and charge transfer with atoms

c. electron-impact excitation of complex atoms

3.  Research spin-offs

a. multiphoton ionization of atoms

b. antiproton ionization of atoms

c. electron scattering from molecules

