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Setup

Simulations: setup

Jé] target @ (fN) IR Kerit ap Nerag torget Mps (MeV)

4.05 ~ 0.075 323.64  0.15701 0.0030 5000 ~ 270
0.0060 5000 ~ 380

0.0080 3600 ~ 430

0.0120 2400 ~ 530

3.9 ~ 0.09 24348  0.160856  0.0040 10000 ~ 300
0.0064 5000 ~ 380

0.0085 5000 ~ 440

0.0100 5000 ~ 480

0.0150 5000 ~ 580

323 . 64 0.0040 5000 ~ 300

3.8 ~0.11 20°-48  0.164099  0.0060 3900 ~ 290
0.0090 3600 ~ 390

0.0120 5000 ~ 450

0.0150 3300 ~ 510
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MC Plaquette mpcac

Monte Carlo histories of plaquette

p=405

=405 a-0.07fm V=32’ 64 au= 0003

" oy "

ey (i ya Lasiug
=3.9 a-0.09fm V=24x ap = 0.
p=3.9 0.09fm V=24"x 48 0.004

05820 05830 05840

VAR A o g
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MC Plaquette mpcac

Monte Carlo history of mpcac
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@ v =24%.48 3=23.9, au= Aumn = 0.004
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Plaquette mpcac

AMpcac VS. Au

By VS AU
B=390 V=24".48 and 32°.64 K _=0.160856
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Plaquette mpcac

AMpcac VS. Au

amy.ac VS ap
B=405 Vv=32".64 «=0.157010
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Plaquette mpcac

AMpcac VS. Au

amy.ac VS ap
B=3.80 V=20".48 K =0.164099
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Pion xPT fit xPT Plots

Pion: decay constant and \PT fits

Pseudo-scalar decay constant:

2
fis = 5= (0P )l

@ fit to continuum N; = 2 xPT at NLO
(Gasser, Leutwyler, 1987; Colangelo et al., 2005)

2 1 . 2 2
mEs(L) = 260 1+ 360N [1 + €loat2Bon/AD)]

fs(L) = F [1 — 2651(N)] [1 — 2¢log(2Bons/A})]
where ¢ = 2Byu/(47F)?, A= V2Byul?, &1(X) is a known function

@ fit parameters: By, F, As and Ay
@ exiract low-energy constants: T4 = log(A3 4 /M)
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Pion xPT fit xPT Plots

Pion sector: afps vs. au

=390 V=24°.48 and 32°.64 K =0.160856
5

af
0.090 - ( PS) A
0.085 - -
=
0.080 - -
0.075 - -
0.070 - raw data (L=24) -
+  with FSE corrections (L=24)
0.065 — chiral fit (4points) : X’/ d.of= 09 -
¢ physical point from chiral fit
0.060 - = experimental point (using r=0.45 fm) -
= experimental point (using r;=05 fm)
0.055 - < L=32 p=0.0040 -
0.050 - -
Il Il Il Il Il (au)
0 0.004 0.008 0.012 0.016
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Pion xPT fit xPT Plots

M2/ 11 VS. [1

=390 V=24°.48 and 32°. 64 K =0.160856
5
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44
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421, with FSE corrections (L=24)

— chiral fit (4 points) : x°/ d.of = 0.9
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Pion xPT fit xPT Plofs

Pion: results from PT fits

mas(L) = 2By |1 l~>\21 log(2Boss /N2
ps(L) = u[+2§gl( )] [1+ €log(2B02/13)]

fs(L) = F [1 = 2651 (N)] [1 — 2¢ log(2B0n/A;)]

where € =2Byu/(4nF)?, X\ = /2Boul?

L=24
2aBy = 4.99(6)
aF = 0.0534(6)

log(c?A3) = —1.93(10)

log(a?A2) = —1.06(4)
x?/dof =3.5/4 ~ 0.9

The “physical point” au, is determined by requiring
Mmps/fes = 139.6/130.7 = 1.068 ~~ we get:

Taking fr = 130.7 MeV, we obtain
Using n/a = 5.22(2) we get:

We determine : b4 = log(A3 ,/m2)

Florence - Feb.07 ToV Plots

L =32 (for au = 0.0040)
2aBy = 4.66(10)
aF = 0.0758(17)

log(a?A3) = —2.09(12)
2
X2/ dof ~ 1.2
apx = 0.00078(2)

a =0.087(1) fm
1o = 0.454(7) fm
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Pion xPT fit xPT Plofs

Pion: low-energy constants

Determinations of I 4 = log(AZ ,/m?)

lh=3.65+0.12 (with L=24)
T3 =349+0.12 (with [ =32)
Ty = 4.52 +£0.06
Other estimates (Leutwyler, hep-ph/0612112)
Qi
¢ 3 =29424 fromthe mass spectrum of the pseudoscalar octet

¢ L =08+23 fromMIC
¢ 13=30+006 from lattice CERN group

o [,=43+09 from f/fy

e I;=44+02 from the radius of the scalar pion form factor ‘r@
e I,=40+0.6 fromMILC
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Pion PT fit xPT

Pion sector: m2./p. vs. u

B=4.05
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Pion \PT fit xPT Plots

Pion sector: m2./p. vs. u

p=3.9
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Pion xPT fit xPT Plots

Pion sector: m2,/u vs. p with L = 32

p=3.9
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Pion \PT fit xPT Plots

Pion sector: m2./p. vs. u

p=38
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Pion \PT fit xPT Plots

Pion sector: rom2s/u vs. rou
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Pion \PT fit xPT Plots

Pion sector: ryfps VS. rpu
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Pion \PT fit xPT Plots

Comparison 7 = 3.9 au = 0.0040
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Pion \PT fit xPT Plots

Monte Carlo histories of plaquette

pf =39 au=0.0040 BG/L and apeNEXT

Histograms of the plaquette

B=3.9 W=0.0040
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Pion \PT fit xPT Plots

Monte Carlo histories of plaquette

B =39 au=0.0040 BG/L and apeNEXT

Histograms of the plaquette
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Pion \PT fit xPT Plots

Monte Carlo histories of plaquette

B =39 au=0.0040 BG/L and apeNEXT
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Pion \PT fit xPT Plots

Monte Carlo histories of plaquette

B =39 au=0.0040 BG/L and apeNEXT

1
' BGL: last 1500 meas
APENEXT: first 1500 meas -~~~

0.8 - 1

Clto/C(0)

0.4 L L L
0 200 400 600 800 1000

tear

sropea,

Autocorrelation function: 1500 fraj.
Tiit = 18(10)
T2 = 8(3)

int

Florence - Feb



Pion \PT fit xPT Plots

Monte Carlo histories of plaquette

B =39 au=0.0040 BG/L and apeNEXT
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