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Pseudo-Goldstone masses in QCD:
Confronting recent full QCD lattice
- data with Chiral Perturbation Theory

e
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Abstract

I present a selection of recent lattice data (by the major collaborations) for the
pseudo-Goldstone boson masses in dynamical (N; = 2) QCD, where the valence
quarks are chosen exactly degenerate with the sea quarks. At least the more chiral
points should be consistent with Chiral Perturbation Theory for the latter to be useful
in extrapolating to physical masses. I discuss the chiral convergence behaviour and
possible reasons why the expected chiral logs are barely visible in the data.
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UKQCD and CP-PACS data converted to the form M? vs. 2m (masses in units of ry 1 only latter set
renormalized). Quadratic fits without a constant part — segments of the asymptotic slope in the chiral
limit included to highlight the curvature.
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CP-PACS (B=2.1) and UKQCD, Ni=2, mgg,=m,,

UKQCD

CP-PACS

LO-XPT (B from phenomenology)
LO-XPT, B -> B+16

1 LO-XPT. B -> B -10
NLO-XPT (B F A5 from phenom.)
NLO-XPT, Ag -> Ag -10

Z_IO|Xﬂu|_|_ Vi - .\/uwn_.dq
NNLO-XPT (Ay, from phen, ku=0)
NNLO-XPT, ky, - +2

NNLO-XPT, ky, -> -2

2mr,

0.6
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UKQCD and CP-PACS data converted to the form M2 vs. 2m. LO/NLO/NNLO chiral predictions

with phenomenological values for B, F, A3, Apr, ky (parameter-free predictions — no fits !).
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Relative shifts in M2 versus 2mrg in XPT; due to uncertainty in B at LO (light), due to NLO contri-
bution added to LO formula with B fixed at central value, A3 varied within 1o bound (pink), due to
NNLO contribution added to NLO formula with B and Ag fixed at central values, ky € {0, £2} (dark).
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Attempts to fit the CP-PACS data with the NLO functional form with various constraints on B, F, Az
(relaxing them from the phenomenological B, F, A3+AA3 values). Note that there is a priori no reason
why non-continuum extrapolated data with such heavy quark masses should follow the chiral prediction.
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Attempts to fit the UKQCD data with the NLO functional form with various constraints on B, F, A3
(relaxing them from the phenomenological B, F, A3+AA3 values). Note that there is a priori no reason
why non-continuum extrapolated data with such heavy quark masses should follow the chiral prediction.
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