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This researcher participated in the DOE-funded Center for Extended Magnetohydrodynam-
ics Modeling (CEMM), a multi-institutional collaboration led by the Princeton Plasma Physics
Laboratory with Dr. Stephen Jardin as the overall Principal Investigator. This project devel-
oped advanced simulation tools to study the non-linear macroscopic dynamics of magnetically
confined plasmas. The collaborative effort focused on the development of two large numerical
simulation codes, M3D-C1 and NIMROD, and their application to a wide variety of problems.
Dr. Ramos was responsible for theoretical aspects of the project, deriving consistent sets of
model equations applicable to weakly collisional plasmas and devising test problems for verifi-

cation of the numerical codes. This activity was funded for twelve years.

The main scientific achievements pertaining to this MIT-based task are reported in the
16 refereed publications listed below. In addition, 23 oral presentations posted online at the
CEMM web page http://w3.pppl.gov/cemm /workshops.html, were given by Dr. Ramos at the
semiannual workshops organized by the CEMM team. A major contribution has been the novel
formulation of the finite-Larmor-radius drift-kinetic equation that uses as reference frame the
rest frame of the macroscopic flow and guarantees the consistency with the particle, momentum
and energy conservation laws expressed by fluid equations. This formulation has been imple-
mented in two new neoclassical codes (NIES and DK4D) developed by B. Lyons and S. Jardin,
and a new kinetic module of the NIMROD code developed by E. Held. The code development



and neoclassical simulations of NIES and DK4D were the subject of B. Lyons’ doctoral disser-

tation at Princeton University, co-directed as part of this project by Drs. Jardin and Ramos.
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