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Preconditioning for overlap fermions in Lattice QCD
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I investigated the numerical algorithms on the lattice overlap fermion to
accelerate the Monte Carlo simulations for the lattice QCD with lattice chiral symmetry.
The successive over relaxation for the quark propagator solver with the domain wall fermion matrix was
investigated. The time to obtain the solution was not reduced because of the increase of total numerical
operations. The Hybrid Monte Carlo algorithms with the combination of the molecular dynamics with less
accurate chiral symmetry and the re-weighting method to exact chiral symmetry was investigated. The
appearance of the near zero mode in the kernel operator of the overlap operator prevented the
re-weighting method to work well. To avoid the appearance of the near zero mode, | investigated the
Schroedinger functional scheme with the domain wall fermions. The Mebius domain wall fermions in the SF
scheme was constructed at the tree level.
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TrOv(24) Solver Performance Comparison on p=5.7, 12%x24
CG iteration counts
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Beta=0.87(DBW2,quench), 83x32,
Hw eigenvalues(Mdwh=1.8, 12 max and 12 min)
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Beta=0.87(DBW2,quench), 8x32,
Reweighting factor exp(-dS)(m=0.02, Mdwh=1.8)
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® Ng=30->Ng=32 (2 noises)
4 Ng =32 -> Ng = optiimal (2 noises)
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