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(i) The definition of the improved axial current in E@4) in Sec. 11l B should beAme: A, —caV, P with our definition of

the axial currenfA ,=qvysv,d. The sign of theD(a) improvement term used in the paper was incorrect. This error affects the
numerical results of the AWI quark mass and the pseudoscalar decay constant at finite lattice spacings. Our conclusions about
these observables, however, are unchanged as we see below. Results on other quantities, such as the hadron spectrum, a
unaffected.

Table XXI shows the corrected results for the AWI quark mass at simulation points in two-flavour QCD. Recalculated
parameters of chiral extrapolations are given in Tables VII and XIV. Physical quark maggeand mg, at finite lattice
spacings are summarized in Table XVI. Figures 29—-32 show separate and combined continuum extrapolations of the quark
masses. Combining the statistical and systematic error listed in Table XVII, the corrected results for the light quark masses are
given by

TABLE VII. Parameters of chiral fits to pseudoscalar meson TABLE XVI. AWI quark massegin MeV) in theMS-scheme at

masses as a function of AWI quark mass in two-flavor QCD. n=2 GeV at finite lattice spacings in full and quenched QCD.
Values in the continuum limit obtained with separate linear fits are
B X2INpg b, c, Ce also listed. For full QCD data g&@=2.2 were not included in these
1.80 73/33 6.20(28) —1.21(11) 2.6619) fits.
1.95 69/33 46082  —0.18(13)  4.6R29 B mA mW (K) MW ()
2.10 59/33 3.2826) 1.1916) 4.11(39
2.20 35/33 2.7183 1.4940) 3.6293) N¢=2 Full QCD
1.80 3.09435) 81.7593) 105.42.2)
1.95 3.17137) 83.1395) 104.51.6)
2.10 3.24%45) 84.31.1) 96.92.2)
2.20 3.2615) 84.63.9 99.95.0
a—0 3.399) 86.92.3 90.74.7)
X2/ Npg 0.02 0.001 2.99

TABLE XIV. Parameters of chiral fits to pseudoscalar meson

masses as a function of AWI quark mass in quenched QCD. N¢=0 Quenched QCD

, ; 2.187 3.70450) 96.0(1.1) 119.592.4)
A b, G 2.214 3.6380) 94.71.2) 118.42.7)
2187 4.89850) 0.9635) 2.247 3.65151) 95.21.2) 116.82.6)
2.214 4.78945) 0.41(28) 2.281 3.76750) 98.1(1.2 124.53.2
2.247 4.55146) 0.4230) 2.334 3.818%4) 99.11.2 124.72.6)
2281 4.32139) 0.5529) 2.416 3.93%9) 101.51.3 128.53.3
2.334 3.987449) 0.8930) 2.456 3.85842) 99.11.0 122.02.3
2.416 3.48835) 1.41(32) 2.487 3.898%0) 100.11.2 124.42.8
2.456 3.30827) 1.2431) 2.528 3.90946) 101.31.1) 125.42.4)
2.487 3.17(22) 1.3625) 2.575 3.90(61) 101.21.1) 125.02.9)
2528 2.99822) 1.04(25) a—0 4.29083) 110.21.9 133.94.3
2575 2.83629) 0.91(31) X?INor 11 1.0 11
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mi$(2 GeV)=3.45'03% MeV, (65)

MS _ +3 H
mg (2 GeV)=89 g MeV My input, (66)
=90"3, MeV M, input, (67)

in the continuum limit in two-flavor QCD. The corrected results in quenched QCD are given in Table XVIII.

The corrected values oh,4 andmg are about 8%, 5%, and 3% smaller for data takegatl.8, 1.95, and 2.1. In the
continuum limit the changes are quite sm@lt most 1% both in full and quenched QCD, since thda) correction toA'l’j"p
vanishes toward this limit. Therefore, our conclusions that effects from two flavors of sea quarksmgdacel mg by about
25%, and that including these effects sizably improves the consistenay, allculated withM, and M, as inputs in
two-flavor full QCD, are unchanged.

Chiral extrapolations of the corrected pseudoscalar decay constants are shown in Figs. 33 and 34. Recalculated parameters
of the extrapolations are listed in Table XIX, which lead to the corrected valués ahdfy in Table XX.

TABLE XVII. Breakdown of contributions to total error of full TABLE XVIII. Continuum limit quark masses in théVS
QCD quark masses in the continuum limit. scheme ap=2 GeV (in MeV).
Stat. Cont. ext. Chiral Z factor Action Myq mg
M input M, input
Myq +2.8%  +14%  +14% +2.5% K !NP ¢ NP
-2.8% —16% —20% —4.6% Ni=2 impr. 345058 892 90" 3,
ms (M input) +2.7%  +1.0% @ +1.1% +2.1% N;=0 impr. 4379313 11173 132732
—2.7% —2.0% —2.1% —5.4%
mg (M 4 input) +48%  +05%  +03% +1.8%
—-4.8% —0.3% -78% —6.6%

TABLE XIX. Parameters of chiral fits to pseudoscalar decay constants.

B X?INpg AF BY B" ck ol ct

S v S v

1.80 49.6/30 0.19429) 0.07413) 0.121G56) —0.0205(77) —0.0122(29) —0.0069(38)
1.95 14.6/30 0.11563 0.08121) 0.143254) —0.027(21) —0.0265(42) —0.0260(65)
2.10 14.7/30 0.06736) 0.15934) 0.18312) —0.208(71) —0.101(23) —0.029(29)
220 10.8/30 0.0502) 02715 020732  —0.76(44) —0.127(90) —0.07(15)

TABLE XX. Decay constants at finite lattice spacings in full and quenched QCD. All decay constants are

in GeV units.
B fa fk (K) fk (&)
N¢=2 Full QCD
1.80 0.182147) 0.211442) 0.219341)
1.95 0.149167) 0.174563) 0.180562)
2.10 0.126664) 0.148961) 0.152@61)
2.20 0.11726) 0.13826) 0.14126)
N;=0 Quenched QCD

2.187 0.162842) 0.182534) 0.187631)
2.214 0.155837) 0.176131) 0.181129)
2.247 0.15141) 0.172434) 0.177132)
2.281 0.14283) 0.165528) 0.171726)
2.334 0.146241) 0.165735) 0.170733)
2.416 0.136839) 0.156131) 0.161327)
2.456 0.144439) 0.161633) 0.165432)
2.487 0.135836) 0.154731) 0.159128)
2.528 0.1408647) 0.158839) 0.162938)
2.575 0.14483) 0.162242) 0.166239)
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TABLE XXI. AWI quark masses with degeneratapper tablg and nondegenerate quark combinations

(lower table.
Degenerate quark combinatioK ) =K{3=K,)
B=1.80
Kya=0.1409  K,=0.1430 K,=0.1445 K,=0.1464 K,=0.1474
K ge=0.1409 0.2050810) 0.1614935) 0.1305033) 0.0911435) 0.0695946)
K ee=0.1430 0.1945®7) 0.1505957) 0.1193950) 0.0800%51) 0.0587@72)
K o= 0.1445 0.182082) 0.1376657) 0.1061037) 0.0668032) 0.0453044)
K sea=0.1464 0.15806°3) 0.1138760) 0.0828841) 0.0447@34) 0.0229860)
B=1.95
Kya=0.1375  K,4=0.1390 K,=0.1400 K,=0.1410  K,=0.1415
Kee=0.1375 0.1513@®1) 0.1165851) 0.0935345) 0.0705640) 0.0590839)
Ke=0.1390 0.1396%5) 0.1047044) 0.0815336) 0.0584329) 0.04685%27)
K ge=0.1400 0.13095B4) 0.0954343) 0.0719835) 0.0487329) 0.0370129)
Kees=0.1410 0.120822) 0.0851939) 0.0614843) 0.0381835) 0.0265232)
B=2.10
Kya=0.1357  K,=01367 K,=01374 K,=0.1382 K,=0.1385
Kees=0.1357 0.1033%0) 0.0773043) 0.0589436) 0.0381328) 0.0302924)
Kge=0.1367 0.098883) 0.0729336) 0.0547130) 0.0335423) 0.0255118)
Kes=0.1374 0.0955(5) 0.0692431) 0.0508621) 0.0298613) 0.0219312)
K o= 0.1382 0.0907@0) 0.0646135) 0.0462826) 0.0252818) 0.0174515)
B=2.20
Kya=0.1351  K,=0.1358 K,=0.1363 K,=0.1368  K,,=0.1372
Kees=0.1351 0.079867) 0.0607142) 0.0469630) 0.0331828) 0.0220626)
Kees=0.1358 0.0773®7) 0.0580474) 0.0441953) 0.0305743) 0.0194839)
Kges=0.1363 0.0758485) 0.05675%65) 0.0430852) 0.0293237) 0.0182126)
Kges=0.1368 0.075@2) 0.0557395) 0.0417769) 0.0277938) 0.0167429)
Nondegenerate quark combinatio{)= K )
B=1.80
K&=0.1409 K@=01430 K@=01445 K@=01464 K@=0.1474
K sea=0.1409 — 0.1832@39) 0.1676236) 0.1478336) 0.1373236)
Kges=0.1430 0.1725(62) — 0.1349654) 0.1151249) 0.1045348)
K o= 0.1445 0.143969) 0.1219252) — 0.0863135) 0.0757736)
K ges=0.1464 0.1006&3) 0.0790041) 0.0637837) — 0.0342239)
B=1.95
K@=0.1375 K{&=0.1390 K{&=0.1400 K{&=0.1410 K{¥=0.1415
Kees=0.1375 — 0.1339(6) 0.1222853) 0.1106451) 0.1048150)
K ses=0.1390 0.1221350) — 0.0930940) 0.0814636) 0.0756234)
Kges=0.1400 0.101245) 0.0836639) — 0.0603232) 0.0544631)
Kea=0.1410 0.0790(47) 0.0614443) 0.0497939) — 0.0323433)

These values are about 7%, 5%, and 3% small@=al.8, 1.95, and 2.1 compared to the original values. The correction-
does not change the conclusions, however; as Fig. 35 shows the decay constants in full QCD exhibit a large violation of
scaling, which becomes much reduced in ratios of decay constants as seen in Figs. 36 and 40.

(i) In Table XV for quenched QCD, the values foy+ with ¢-input are incorrect. With our choice of the fitting function
to vector meson masses, E§9), mg« with ¢-input has a trivial valuerf,+m,)/2=893.9 MeV ateach lattice spacing and
in the continuum limit. The change afix~ is quite small, namely at most 0.7%. Therefore our conclusions on the hadron
spectrum are unchanged.
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TABLE XXI. (Continued.
Degenerate quark combinatiok &)=K{2=K,)
B=2.10
K#=01357 K&=01367 K@H=01374 K{@=01382 K{&=0.1385
Keeq=0.1357 — 0.0903@+7) 0.0809143) 0.0703942) 0.0664242)
Kees=0.1367 0.0858@9) — 0.0638133) 0.0533@30) 0.0493327)
Keeq=0.1374 0.073082 0.0600326) — 0.0403417) 0.0363715)
Kses=0.1382 0.0579@9) 0.0448925) 0.0357322) — 0.0213616)
B=2.20
K#=01351 K{&=01358 K@&=01363 K{@=0.1368 K{&=0.1372
Kees=0.1351 — 0.0702650) 0.0633744) 0.0564337) 0.0508332)
Kees=0.1358 0.0677@3 — 0.0512865) 0.0443%59) 0.0387957)
Kees=0.1363 0.0594®9) 0.0499158) — 0.0362145) 0.0306838)
Kees=0.1368 0.0512(86) 0.0416667) 0.0347655) — 0.0222338)
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FIG. 30. Strange quark mass for three different definitions and
o different experimental inputs in full QCD. Lines are from linear
extrapolations to the continuum limit made separately for each defi-

FIG. 29. Average up and down quark mass for three differentIW
definitions in full QCD. Lines are from linear extrapolations to the
continuum limit made separately for each definition.
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FIG. 31. Comparison of average up and down quark mass in
quenched and full QCD. Lines are from combined linear continuum
extrapolations.
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FIG. 32. Comparison of strange quark mass in quenched and full QCD using as experimental ilpotethen maséeft figure) or the

¢ meson massrig

ht figure). Lines are from combined linear continuum extrapolations.
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FIG. 33. Chiral extrapolations of pseudoscalar decay constants in two-flavor QCD.
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FIG. 34. Chiral extrapolations of pseudoscalar decay constants
in quenched QCD.
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FIG. 35. Lattice spacing dependence of pseudoscalar decay corfsteantsl f in full QCD (filled circles and quenched QCD with
improved actionglarge open circlgsor standard actiofsmall open squargsThe strange quark mass used in the calculatiofyaé fixed
with the K meson mass as input.
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FIG. 36. Comparison of /f_—1 in full and quenched QCD. FIG. 40. Ratio of pseudoscalar and vector decay constants in
Fit lines are linear for all data. full and quenched QCD.
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