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Complexity at the nanoscale
• Complex phase diagrams and new states of matter: e.g. Cuprates,

manganites, ruthenates, DMSs…
• Proper understanding require simulations at long length scales

E. Dagotto, Complexity in Strongly Correlated Electron Systems, Science, 309, 257 (2005)



Present Approach



QMC Cluster Solver



Parallelization of the QMC solver



Improved QMC solvers at short
length scales – Hybrid QMC



Multi-scale Many-Body formalism



Intermediate length scale – Diagrammatic Approach



Major Performance Bottlenecks



Summary


