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Project Description 

 

Superconducting materials are widely used in the fabrication of advanced medical-

diagnostic devices and are also making inroads as viable components for electronic 

applications and electric-power-transmission technologies. Superconductor 

modeling, the  numerical simulation of realistic superconducting systems,  is 

considered a grand-challenge problem for high-performance computing (HPC). 

This project will explore the ways of implementing parallel solvers for the 

differential equations that describe the dynamics of the electron superfluid --the 

time-dependent Ginzburg-Landau equations (TDGL). Different parallel-computing 

paradigms will be considered (including MPI, openMP and GP-GPU computing). 

The project is at the interface between applied mathematics, computer science, 

electrical engineering and physics; it could be of interest to a student with 

background in any one of these areas and wanting to gain some acquaintance with 

the others. 

 


