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Summary of Research Interests

Supernovae – Problems involving the explosion mechanism and the possible signa-
tures of interesting physics, such as gravitational radiation, the quark-hadron phase
transition, and meson condensation, in supernovae and cooling proto-neutron stars.

Compact Object Mergers – Numerical modeling of NS-NS and NS-BH mergers. Emis-
sion of gravitational radiation during in-spiral of binary compact object systems. Pre-
diction of LIGO signals. Also, the physics of the merger such as equation of state
effects, r–process nucleosynthesis, and the possibility of gamma ray bursts.

Relativistic Radiation Hydrodynamic Simulations – Large scale hydrodynamic sim-
ulations of astrophysical phenomena which may involve the modeling of photon and
neutrino transport. The development of algorithms for 3-d general relativistic hydro-
dynamics and spacetime evolution. Also the implementation of radiation hydrody-
namic algorithms on massively parallel, scalable architectures.

The Equation of State of Hot, Dense Matter – The calculation of the EOS by various
techniques. The measurement and constraint of nuclear force parameters by labo-
ratory experiment, particularly the incompressibility, symmetry energy coefficients,
and the level density. Attempts to constrain the EOS by astrophysical measurement.

Neutron Stars – Questions regarding birth, structure and thermal evolution of neutron
stars. Origin of pulsar velocity distribtions. Also questions involving pulsar behavior,
i.e. “glitching”, and the relationship to nucleon super-fluidity.

Nucleosynthesis – Primordial and stellar (i.e. novae and supernovae) nucleosynthesis
and the relationship to galactic chemical evolution. This includes constraints on
nucleosynthetic models imposed by observations of isotopic abundances.

Many Body Problem – Issues involving the equation of state and transport phenom-
ena, both in dense matter and condensed matter systems. Also, the relationship
between the EOS and relativistic heavy-ion physics.

Convection in Massive Stellar Evolution – Issues involving the role of convective
burning in the late stages of evolution of massive stars. This includes questions
involving nucleosynthetic yields as well as the structure of pre-supernova progenitors.


