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4 flavour twisted mass fermion action: mass

degenerate light doublet, mass split heavy
doublet: Ni=2+(1+1)

lwasaki gauge action

PHMC algorithm

Runs without stout, some tests of stout
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N=2+1+1 twisted mass Wilson fermions:
arXiv:hep-1at/060601| I vl (Chiarappa et al.)
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Light doublet as in Nf = 2: 5; = X
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Mass-split heavy doublet, details:
arXiv:hep-lat/03 1 1008v2 (Frezzotti, Rossi)
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an - Theory - Tuning

® Automatic O(a) improvement at (or near)
maximal twist

e
mPCAC’

° a :O<:>U.)ZI§<:>/€:KJC

® 4 different values of ay; m;~ 315-600 MeV

® Tune heavy doublet: ai,, ajts (done)
mk =~ 500 Me\/, Mc ™ Ioms
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O 11 = 0.006]

O 1 = 0.008
O i =0.01

3.061 3.062 3.063 3.064
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é____-_Theory - Tuning
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- Theory - Tuning - Nf=2vs Nf=2+|+]

O w; = 0.004
O i = 0.006
O i = 0.008
O w = 0.01
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O Ny =2,4=39

ON;,=2+1+41,=19
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Theory - Tuning - Nf=2vs Nf=2+1+] - Stouttests.-_j |

® Caveat: ongoing (statistics, algorithmic)

o V=243x48, $=1.9, au:=0.004, one level of
stout, 0=0.15

® Retune K, algs, alls

traj K allo | als mPcac
~5000 0.16327 0.15 0.19 -29(40)e-5
~2500 0.14552 0.17 0.185 -16(31)e-5
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%____-_Theory - Tuning - Nf=2vs Nf=2+1+] - Stout tests

am,; af; ZplZs

0.1447(7)  0.0656(4) = 0.6539(16)
0.1237(9)  0.0534(25)  0.752(9)

amA++ aA+

dMN
0.552(13) = 0.722(21) = 0.721(30)
0.519(21) = 0.676(35) = 0.676(38)
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- Theory - Tuning - Nf=2vs Nf=2+1+| - Stout tests -C

e Tuning is completed for all 4 au; values for
the lattices at V=24°x48 at f=1.9

® Stout smearing looks promising,
Investigations ongoing

® Next: continue production runs, new lattice
spacing, larger volume
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For masses: Determine the twist angles and ratio of
renormalization factors by requiring that the physical basis
correlation matrix is diagonal
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® no stout,mu=0.004, mpi = 315 MeV,mK =
500 MeV, mD = 2000 MeV
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