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Four steps
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Intermezzo: setting the scale
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Used CLS Ensembles (tr M =const. [acosF strategy] )

id B Ny Ni EKy Ko m;|MeV] mg[MeV] m,L
H101 340 32 96 0.13675962 0.13675962 420 420 5.8
H102 340 32 96 0.136865 0.136549339 350 440 4.9
H105 340 32 96 0.136970 0.13634079 280 460 3.9
C101 3.40 48 96 0.137030 0.136222041 220 470 4.7
H400 3.46 32 96 0.13688848 0.13688848 420 420 5.2
H401 3.46 32 96 0.136725 0.136725 550 550 7.3
H402 3.46 32 96 0.136855 0.136855 450 450 5.7
H200 3.55 32 96 0.137000 0.137000 420 420 4.3
N202 3.55 48 128 0.137000 0.137000 420 420 6.5
N203 3.595 48 128 0.137080 0.136840284 340 440 5.4
N200 3.595 48 128 0.137140 0.13672086 280 460 4.4
D200 3.595 64 128 0.137200 0.136601748 200 480 4.2
N300 3.70 48 128 0.137000 0.137000 420 420 5.1
J303 3.70 64 192 0.137123 0.1367546608 260 470 4.1

reasonable lattice spacings: 0.08, 0.07, 0.06, 0.05 fm



Strategy of CLS Ensembles

simulations: Tr M, = const.

other trajectories ny &/—?‘uafs- povt
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Sh |ft tO deS| red traJeCtOry M. Bruno, T. Korzec, S. Schaefer
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d4=1.11 trajectory Po = S8tom?
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t() |n phyS|Ca| un|tS and a(ﬂ) M. Bruno, T. Korzec, S. Schaefer
V8 to = 0.413(4)(1) fm at physical point, Ni=2+1

from continuum extrapolation fit

V8 to = 0.413(4)(2).fm at symmetric point (preliminary)

from similar fits \
chiral extrapolation

with input from . £ mg, m.

and numbers for to/az:

B = 3.4 3.46 3.55 3.7 [ 3.85]
te/a’? = 2.862 3.662 5.166 8.596 [ 13.8]
8te = 0.006 0.012 0.015 0.027 [ 0.3]

very precise relative scale

absolute scale to ~ 1%
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Back on track: use the scale for A
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Lmax
B=3.4, L/a=12, m(L)=0: Gép (Lmax) = 11.308(99)
at fixed L/a find B with same coupling (but m(L/2)=0)
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Lmax/ Vto (to at symmetric point)

at Bors = Pors/(1+0.216 am,/Bors)

combine Lmax/a and to/a?

extrapolate
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Lmax/ Vto (to at symmetric point)

at Bcrs = Bers/(1+0.216 am,/Bers) (Ny =3)
combine Lnag/a and to/a?

extrapolate
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Step 4: Perturbative conversion Ni=3 = N=5

Use relation of A-parameters [ci sunoetal, pos LatTicE2015 (2016) 256]
input: me¢(me), Mp(mMp) from PDG:

4 5
AL = 289(14)MeV, ALL = 207(11)MeV,

Qg (my) = 0.1179(10)(2)

Error estimate

n (= loops) xn Qn - On-1
2 0.11670 -

3 0.11771  0.00109
4 0.11787  0.00016
5-loop beta 0.11794  0.00007



Preliminary result for
AL = 332(14)MeV
,) = 0.1179(10)(2)

/

using 3-flavor theory (decoupling)

Oy (172

error
budget:



Preliminary result for
AL = 332(14)MeV
Qs (my) = 0.1179(10)(2)

/

using 3-flavor theory (decoupling)

error .
quantity value  error rel. err. comment
budget: 5
AMSLO 0.0791 0.0021  0.026 arXiv:1604.06193
Lag723/(2L0) 1 0.0080  0.008 scheme change

arXiv:1607.06423
s(11.31,2.6723) 10.93 0.21 0.019 scale factor

tyloom/Liiar 01420 0.0036  0.025 preliminary, Lat16
[8t0.symm]/? [fm]  0.4130 0.0045 0.011 at ¢g = 1.11

preliminary, Lat16
(o2 1GeV] 1.3514 0.0146  0.0108  at ¢4 = 1.11

0,symm

A [GeV] 0.332  0.014  0.042
preliminary, Lat16
a(myz) 0.1179 0.0010 0.009 + 0.00016 = conversion error
a(myz) 0.1177 0.0010 0.0085  3-loop conversion
a(myz) 0.1179 0.0009 0.0085  5-loop B-function

A2 [GeV] 0.336  0.019 FLAG3 [ arXiv:1607.00299)]




Thank you.



