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     Dynamical simulations with light quarks are
     (still) difficult:

• Expensive
• Large autocorrelation
• Stability problems with Wilson-type fermions
• Configurations with small eigenmodes give the largest

contribution to correlators, yet they are infrequently
sampled

   Reweighting in the quark mass can help





    Reweighting helps  as the heavy mass controls
• Computational expense
• Autocorrelation
• Algorithmic stability
• Largest contributions to the correlators are over-sampled

and reweighted











Reweighting:
                 Distribution of the Hermitian gap

Lowest eigenmode on
original (20 MeV) and

lightest reweighted (5MeV)
ensembles

Configurations with small
eigenmodes are
suppressed



Reweighting:
                        The scalar correlator

sea quarks: 20MeV

valence quarks: 10MeV

• Reweighted correlator
stays positive

• Statistical errors are
reduced wrt partial
quenched



}





Parameters of the simulations



Combined fit to PP and AA correlators

16^4

10MeV quarks

t : 5-11

24^4

6MeV quarks

t : 8-16



Result for the low energy constants
    ( MS at 2GeV )



Summary
• Reweighting in the quark mass is an effective method to

reach small quark masses with Wilson fermions
– Avoids long autocorrelation
– Improves importance sampling
– Stable algorithm
– In most cases statistics is improved wrt partial quenched studies

• epsilon regime is within reach even on large volumes

• We find similar behavior in p-regime calculations as well


