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New CLEO-c result (9 signal events)
fp =230+£42+10 MeV  [J. Yelton, HQ&L 2004]

60X dataset “Soon”.
fp, = 285419+ 40 MeV ~ [ALEPH 2002]

Opportunity for a LQCD prediction.

Same methods apply to fp, and fp determinations.
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e Asqgtad gluons with realistic Ny = 2 4 1 sea quarks
[MILC].

e Fermilab and NRQCD approaches for heavy quarks.
e Improved staggered valence light quarks.

e Automated PT for 1-loop (2-loop) matching [Nobes,
Trottier].

e Staggered xPT [Aubin, Bernard]; fx and f, [MILC].

Apply these tools to the determination of fp, and fp.

Focus on the extrapolation to fp using SxPT.
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The m, vs my plane
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Simulations for every point.

Diagonal line indicates the
“full” QCD extrapolation.

Better constraints on chiral
behavior by using all simu-
lation results in a single fit.

Include results at other lat-
tice spacings in the fit to
better control discertiza-
tion effects.

Calculations using the MILC fine lattices are underway.
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C. Aubin talk for details.
Leading order in 1/mg expansion and xPT,

fQev/m@q = o |1+ Afg+...

1672 f2

where ... are powers terms in sea and light valence quark
masses: up to 34 order in fit.

Chiral log terms

1—|—3g2(

Af, = — h* + k! + a?8 b + a?5i,hY)

Discretization effects from taste violations in pion masses
and A2 and hY terms.

Fermi National Accelerator Laboratory
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Single fit to all the coarse lattice results.

Six fit parameters; one is coeff. of chiral log terms.

Priors for six all parameters.
Reasonable x?/dof = 0.2.

Correlations propagated through the fits (bootstrap).

Fermi National Accelerator Laboratory
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The SYPT fit
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The full QCD view
extrap. along full QCD
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fp_./mp_determination
fp./mp, currently obtained in a separate (linear) extrap.

fp./Mp. extrap.
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PRELIMINARY

source

uncertainty as percent of:

d/S ratio st A/ MD_ fD\ /1Mp

stat.+}extrapolation
HQ matching to QCD
LQ discret. effects
Mcharm determination
valence mg, my det.

lat. spac. & sea quark

Fermi National Accelerator Laboratory
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PRELIMINARY

Combining systematic errors in quadrature,

™m
fD.v™MD, 904 064 06
fD\/mD

fp. = 26373 4+24 MeV

fp = 224710 4+22 MeV

Future

Matching now the dominant uncertainty. Need matching
beyond tree level for action.

Include results from second lattice spacing.

Higher statistics.

Fermi National Accelerator Laboratory
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