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The project aims at large—scale eigenvalue computations for sparse matrices from quantum physics
applications including models for novel materials such as graphene and topological insulators.
We focus on the computation of bulks (100 -500) inner eigenvalues of matrices with dimensions
10710 and larger. We deploy a Chebyshev filter diagonalization procedure using high degree
polynomial filters, which is known to be robust for the application scenarios in our project.
Moreover, this approach has very low global communication demands and can exploit efficient
sparse matrix block vector operations. Though based on sparse linear algebra our implementation
achieves about 10% of peak performance on all modern HPC architectures. In this project we want
to extend our parallel runs from 2048 nodes of Oakforest-PACS to the full machine to demonstrate

1 PF/s sustained performance level for our classes of sparse eigenvalue problems.
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