
 
 

2015 INCITE Awards 
 

Type: Renewal 
Title: “Nuclear Structure and Nuclear Reactions” 
 
Principal Investigator: James Vary, Iowa State University 
Co-Investigator: Joseph Carlson, Los Alamos National Laboratory 

Gaute Hagen, Oak Ridge National Laboratory 
Pieter Maris, Iowa State University  
Hai Ah Nam, Oak Ridge National Laboratory 
Petr Navratil, TRIUMF 
Witold Nazarewicz, University of Tennessee, Knoxville  
Steven Pieper, Argonne National Laboratory  
Nicolas Schunck, Lawrence Livermore National Laboratory 

  
Scientific Discipline: Physics: Nuclear Physics 
  
INCITE Allocation: 204,000,000 processor hours 
 Site: Argonne National Laboratory 
 Machine (Allocation): IBM Blue Gene/Q (100,000,000 processor hours) 

Site: Oak Ridge National Laboratory 
Machine (Allocation): Cray XK7 (104,000,000 processor hours) 

  
Research Summary: 
Predictions for the structures and reactions of nuclei, with assessed uncertainties, are important 
for the future of U.S. energy and security needs. The development of a robust and precise 
nuclear theory, based on the underlying theory of the Standard Model of elementary particles, 
incorporating both the strong and electroweak  sectors,  represents  a  “holy  grail” for physics, 
with many applications in both basic science and applied science. However, developing a 
comprehensive description of all nuclei and their reactions requires investigations of exotic 
isotopes that are difficult or impossible to study experimentally. 

For this multiyear INCITE project, researchers will continue to use DOE supercomputers to 
provide needed predictions where direct experiments are not possible or are subject to large 
uncertainties. Such calculations are relevant to applications in nuclear energy, nuclear security, 
and nuclear astrophysics, since rare nuclei lie at the heart of nucleosynthesis and energy 
generation in stars. In regard to nuclear energy, a fundamental description of nuclear structure 
and nuclear reactions that retains predictive power and carries quantified uncertainties is vital 
for the future development of advanced fission reactors and fusion energy. The INCITE team’s  
research agenda is focused on basic nuclear physics that is relevant  to  DOE’s  current  and  
planned user experimental facilities, such as Jefferson Lab and the Facility for Rare Isotope 
Beams, where new phenomena and precision tests of the theory are anticipated. 

 

2015 Top awards by size of award 
Rank and millions of cpu hours 
1. 280 – Lattice QCD 
2. 270 – Plasma Physics 
3. 204 – Nuclear Physics 
4. (tie) 200 – Quantum Chemistry 
4.   (tie) 200 – Climate Science 
+ 51 more awards 


