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We extend our study of the light hadron spectrum and quark masses in QCD with two favors
of dynamical quarks to smaller sea quark mass region, corresponding to mps/my = 0.60 035
Numerical simulations are carried out using the RG-improved gailge action and the menafield-
improved clover quark artion 2t 3 = 18 {a = 02 fn from the o meson mass). We observe that
the small wea guark mass dat for Nght hadron masses systematically deviate from the previous
chiral extrapolations nsing data at. zaps/my = 080 (.55 with guadratic fitnctions. The difference
is especially |’)rg|> for light quark masses Camining our previons data, we test several chiral
extrapolations 16 control their systematic errors. We find that the Wilson chiral perturbation

s, describes our data well. Tn addition, nolite polvnomial nad contimumm
ChPT its, the WCRPT At nsing data in large quark mass region reproditces the hehavior of any new
small guark mass data well. These resulis suggoss viability of the WCRPT formulan for controlled

i ations from heavy quark mass region of mps/nu- 205 Reanalyziag the previous
A mps fmy = 0.8 0.55 in terms of WCHPT and making the contininm extrapolation, we find
proximately 10% decrense of the averaged up and down guark mass from the previous value
abtained with quadeatic chiral exirapolations We estimate mbs (e = 2 GeV} = 3.11(17) [Me\] in
the contivmm limit,

PACS nnmbers: 1715 Ha,12.38.60

I INTRODUCTION

Recent vears have been witnessing steady progress in rhe lattice QCD calonlation of the light hadron spectrum [1]
In the quenched approximation iguoring quark vacuum polarization effects. a systematic suidy performing well-
controlled chiral and continuum extrapolations has been made, which coablod a precise calenlarion of hadran masses
with accuracy of about 0.5 3% 2). The resnlt. has established thal. the quenched light hadron spectrum involves a
systematic deviation from experiment by approsimarely 10%. Following this work, we have made a frst fll QCD
attempt Loward exenntion of the chiral and continunm extrapolations within a single ser. of simulations including
vacunm polasization effects of drnamical quarks {3). It was found thar the deviations in the light hadron spectrnm are
uch roduced and light quark masses decrease by ahout 25% by the inclusion of dynamical u and d quarks. Howerer,
full QCD simulations are not ¥t 45 precise as the quenched simulations, The major sourre of nncersainey it the chiral
extrapolation. With currently available computer powor ard simularion algorithms, the sea quark mass which can be
explored is far from the physical value, and heace the long extrapolation to the physical u and 4 quark masses may
involve siseable sysrematic errors,

T full QCD simulations employing the K -ivpe quark actions, the sea quark mass has boen
pushed down 10 a value corresponding 1o m rrc/nu % 0.3 ). Howaver, staggered quark actioa has a probiem of flavor
mixing which modifies the hadron speetrnm and its quark mass dependence near the chiral lhmit. Staggered quark
action also suffers from ambiguities in hadronic operators and has a potential problem of non locality. In contrast,
the Wilsou-iype quark actions are local and explicitly keop favor symmetry. But since the computational costs are
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