Numerical Algorithms for Accelerating GW and BSE Calculations

Team Members:  Chao Yang, Andrew Canning, Jack Deslippe, Jeff Neaton, Steven Louie (LBNL), Yousef Saad (University of Minnesota), Alex Demkov ,

Jim Chelikowsky (University of Texas at Austin)
Develop efficient algorithms and implementations to accelerate excited and ground state electronic structure calculation within the GW and

BSE formalism on DOE leadership class supercomputers. Leverage the development in SciDAC FASTmath institute on eigenvalue and linear
equation solvers to improve the performance of PARSEC and BerkeleyGW software packages
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Polarizability without Unoccupied States Bethe-Salpeter Eigenvalue Problem Future Plans
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iIntegral projection method to reduce the
dimension of the problem first before solving a
dense eigenvalue problem by ScalLAPACK

* Must solve shifted linear systems with multiple right
hand sides. Krylov subspace is shift invariant, we may
recycle the subspace for multiple linear systems
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* Develop preconditioners to accelerate convergence

More Information: contact Chao Yang, LBNL, CYang@linl.gov, 510-486-6424
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