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Research Areas

Properties of Materials under Extreme Conditions and Hydrodynamics
Research proposals are solicited in the area of fundamental properties and response of materials under 

extreme conditions and hydrodynamics.

High-Energy-Density Physics
Research proposals are solicited in the area of high-energy-density physics and fluid dynamics, with particular 

emphasis on experimental investigations based on the utilization of lasers and/or pulsed power technology

Low-Energy Nuclear Science
Research proposals are solicited in the area of nuclear science with an emphasis on low energies. The 

specific sub-areas of interest are:
• Investigations leading to greater accuracy in the knowledge of low energy cross sections of stable and 

unstable nuclei and corresponding reaction rates for neutron-, gamma- and ion-induced reactions for both 
simulation and radiochemistry diagnosis;

• Development of advanced simulations and measurement techniques leading to improved radiation and 
particle detection methods, in terms of energy and spatial resolution;

• Physics of the fission process, including division of mass and charge as a function of excitation, production 
of energy, and the reaction properties of prompt fission products;

• Investigations of particle production and advanced diagnostic techniques relevant to high-energy proton 
radiography and advanced diagnostic techniques relevant to X-ray radiography;

• Development of experimental diagnostic techniques for laser or pulsed power implosion systems.



http://www.phys.utk.edu/witek/fission/fission.html





Fission is a fundamental many-body phenomenon that 
possess the ultimate challenge for theory

Understanding crucial for many areas:
• Nuclear structure and reactions (superheavies)
• Astrophysics (n-rich fission and fusion, neutrino-

induced fission)
• Numerous applications (energy, AFC, Stockpile 

Stewardship…)
• …

The light in the end of the tunnel: coupling between 
modern microscopic many-body theory and high-
performance computing
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