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Introduction

Lattice QCD: conclusive study of LE physics

® 1st principle numerical simulation
— Correct (unquenched) #flavor
— Good chiral property
— Realistically light quark
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Introduction

® RBC+UKQCD Joint Collaboration ¢
- Nif=2+1 '
— Domain-wall quark + lwasaki glue

— Mignt = 30% of ms ‘ \\\ h
QCDOC @ Edinburgh Univ.

® Status report
— This talk: basic study + m;k, fk and ms

— C. Dawson: Kaon matrix elements
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Parameters and
strategy

Numerical simulation

Parameters

— size: 16% x 32, 248 x 64 = finite size effect?

— lwasaki action: g = 2.13

— DWF: Lg =16, M5 = 1.8

— sea quarks: my;¢ = 0.01/0.02/0.03, ms = 0.04
= three independent ensembles

— statistics: > 300 x 10 trajectories for each.
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Numerical simulation

Parameters

— size: 16% x 32, 248 x 64 = finite size effect?

— lwasaki action: g = 2.13

— DWF: Lg =16, M5 = 1.8

— sea quarks: my;¢ = 0.01/0.02/0.03, ms = 0.04
= three independent ensembles

— statistics: > 300 x 10 trajectories for each.

UKQCD measurements

— Autocorrelation = 50 trajs. = jackknife bin

— Jacobi smearing w/ APE smeared links for source/sink

— Average over multi-sources (4 for my;q = 0.01,0.02; 2 for other)
— Mainly on 162 x 32, comparison with 243 x 64 for my/q = 0.01

(Further measurements are ongoing.)
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Basic parameters

Conserved axial current

® Residual quark mass
Axial WTI
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Basic parameters

Conserved axial current

® Residual quark mass
Axial WTI
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® Renormalization factor
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Lattice spacing

® Heavy quark potential

Vv(r)

r
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(AL AC™()) = 1972 (x |Af”")| 0) - cosh(m.(T/2 - 1))
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® Effective mass plot
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PS meson mass?

® Chiral expansion Gasser & Leutwyler, 1984; Aubin & Bernard, 2003

Bo2my + £12msmy + £2mg(2mg — mg) + aL (),
Bo(ms + Mg) + £1(Ms + Mg)My + £2(Ms + My)Ms + aL m(K),

Bo2ms + £12mg(2my — mg) + £22mg(3ms — 2mg) + aLm(ns)
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® Chiral expansion

f,. = f+ nims + 7]2(2rnd - mS) +ﬁ|—f(7r)’
fk = f+npimg+nms+ BL¢(K),
fye = T +n12mg = mg) + 72(3ms — 2ma) + BL1 (11s)
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f, = f+ nims + T]2(2rnd - mS) +ﬁ|—f(7r)’
fk = f+npimg+nms+ BLi(K),
fe = +712mg = o) + 72(3Ms — 2ma) + BL+ (1)s)

® Simultaneous fit

200 ; ‘ ; : — chiral limit:

| fr = 136(3) MeV-+4%
f, = 101(9) MeV+5%
fi/f, ~ 1.35

further error from a~*

— inconsistency of By
with m? s
PS
Larger volume?
NLO effect?

0 0.01 0.02 0.03 0.04
mu/d+mrss
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Strange Quark

Mass

Strange quark mass

® Renormalization

_Axial WTI: A (A)PET(0)) _ (oare)
(Peme(PLae(Q))

+ mres

= mP¥e = Z7! - (0.04 + Myes)
—NPR (RI/MOM) Martinelli et al., 1995

Z4Z:t- Al =1 [Ar(p): vertex func. in p-space]
—Pion-pole  Giusti & Vladikus, 2000

c ~ miAp(my) — NbA
Ap= S 4 ZgZmtee = Ap 1Ap(My) — MeAp(my)
ms m — Ny

Zq- Zm + lattice artifacts

independently, Zq = ZaAa
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— Zy = Za, mass-independent

— Zs = Zp, = 3% lattice artifact
Need more data points?/ larger volume?

— average of Z, over my,q for a preliminary study
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Z¥(u = 2 GeV) = Wl = 2GeV) W (Daw) Z0MM (pray)

RI/MOM
3.0
® RI/MOM
Z =1/Z,
i n=1Z, =m RGI value
55 | & & MSbar, p=2GeV
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ZMS(2 GeV) = 1.411(7), mY5(2 GeV) = 96.5(5) MeV
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Summary

To do

® More systematic estimate of FSE
— Repeat the same analysis as 16° x 32
— Larger decay consts., more consistent Bg?

® Lighter quark mass
— my/q = 0.005 on 163 x 32 is ongoing
— More critical check of yPT
® Finer lattice
— B =2.230n 16 x 32 is ongoing
— Continuum limit?
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