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Introduction
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CLS - Coordinated Lattice Simulations (/V; = 2 + 1)

“Simulation of QCD with Ny = 2 + 1 flavors of non-perturbatively
improved Wilson fermions” mswnoetal, 2014 141130821

» 2+1 flavors of improved

Wilson fermions using 500
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with open boundary 00
conditions in time. zzz
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Wilson loops

“Determination of the Static Potential with Dynamical Fermions”

[ M.Donnellan, F.Knechtli, B.Leder, R.Sommer, 1012.3037]

» Operator basis with different
levels of HYP smearing.
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» Energy levels calculated using
a GEVP
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Scale setting

We are using an improved
definition of the force:
F(ry) = [V(r) = V(r - a)l/a
where r; =7 —a/2+ O(a?)

[S. Necco and R. Sommer, hep-1at /0108008 ]

Using that we find the following
scales:

r2F(r)|ry=r, = 1.65

[ R. Sommer, hep-1at/9310022]
T%F(Tf)lﬁzh =1

[ C.Bernard et al, (2000) ]

T. Asmussen, rq determination

F(rori

35
3 I ]
2.5 I ] ]
2 SR
I
&
1.5 I
1f -
0.5 - ’
=7y
O0 5 10 15 20 ///,‘—i
r/a ///—_

N
2N
N

413



Lattice results

Chiral extrapolations in lattice units
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Global fit using:
0= cilp + ca(romax)?

Mild mass dependence
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Global Fit, continuum and chiral extrapolation

2
Global fit using: % =c1+co (ro,?ym) + c3(romay)?
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Fit Comparision

USing \/tT) = 01443(7)fm [ B.StraBberger etal, 2112.06696 ]

Method | o 2 /d.o.f. —_— all dﬂ*:
Fit 1: ¢y + ca(a/ro.sym)” + ca(romz)? Fit 1 A o o ;;400
all 0.4715(57) 19.5/17
ma <400 | 0.4717(57) 18.3/11 —
B#34 | 0.4671(64) 14.2/12 — e
Fit 2: c1 + c2(a/ro,oym)? + c3(rom=)? + ca(m=a)? Fit 2 S
all 0.4749(76) 11.8/16
. <400 | 0.4775(98) 9.1/10 ¢
B#34 | 0.4712(88) 9.8/11 e
Fit 3: c1 + ca(a/ro.sym)” + c3d2 + c4(1.098 — y) Fit 3 —_—
all 0.4738(63) 17.1/16 N
. <400 | 0.4736(64) 16.8/10
B#34 | 0.4665(71) 9.1/11 ©
Fit 4: c1 + ca(a®/to,sym) + c3(tom?) Fit 4 —s
all | 0.4764(67) 17.4/16 ———
me <400 | 0.4770(75) 15.6/10 , . , ,
B #34 0.4722(72) 12.4/11 0.45 0.46 0.47 0.48
T0,phys
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ro at the physical point
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Lattice results
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» a-extrapolation is harder for r;
> 2 is a good deal larger
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Lattice results

ro/71 preliminary
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> Lattice artifacts seem in good agreement
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Structure of the static potential

Through the motivation of the

Cornell potential: £ 0655
K -0.1 !_\S%ns]t;\‘nt’iFi’(:l -0.515(45)

_ _ K ‘ —PT, Ni=3, tloop
V =or r 0.2 \ Richardson
K = 0.52 (k. Eichten, K. Gottiried, T. Kinoshita, K.D. Lane o3f \
and T.M. Yan, Phys. Rev. D21 (1980) 203 ] -0.4
Bwldmgl] fgllowmg quantity Eo0s E{:ﬂ

N 137w ]
c(r) = 5™ F'(r) , 06
with 7 = r + O(a”) such that o7

~ g2 -0.8
ctree(r) - _CFE 0.9
[ M. Luscher and P. Weisz, hep-1at /0207003 ] 1
0 0.5 1 1.5

[ J.L. Richardson, Phys. Lett. B82 (1979) 272] Timp /T0 -
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Conclusion

Conclusion

o Good agreement
o Competitive error

o very well controlled systematics
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Conclusion

Thats it

Thanks and bye!

this is how 1 finish apresentotion:
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