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Connection between PDFs and hadronic matrix elements, which are calculable in lattice QCD, is 
established through the moments of the PDFs <xn> 


Lattice QCD calculations of the moments of the PDFs, provide, in principle, a mean for the 
complete reconstruction of the PDFs. 

Kronfeld, Photiadis: 1985

Martinelli, Sachrajda: 1987 - 1988


.


.


.


.


.

Curci, Furmanski, Petronzio: 1980

Collins, Soper: 1982

This possibility has remained impractical due to the theoretical 
and numerical challenges associated with computing high 
moments. 


Continuum limit too difficult for <xn> for n>3 -> Well known 
problem


For n=2,3 the need of non-vanishing external spatial momenta degrades 
the signal-to-noise ratio

Cichy, Constantinou: 2019



Moments of the PDF: standard method

Martinelli, Sachrajda: 1987
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<latexit sha1_base64="O89lPWHnl0skD5VdjfaYRqwceH0="></latexit>

1/a2�µiµj cos(apµj )
<latexit sha1_base64="XqoHQyMFByV7q08wl5eGKeOrr2I="></latexit>

µ1 = µ2 = µ3
<latexit sha1_base64="J6pL3kZGhawUcSw9O5cMnXMAyp4="></latexit>

µ1 6= µ2 = µ3
<latexit sha1_base64="tcOsC71DWXXfTuemawVIY0t8hqs="></latexit>

µ1 6= µ2 6= µ3
<latexit sha1_base64="SLIhQIK3fSGuEpHLec6TupyoCUM="></latexit>

Beccarini et al.: 1995

Gockeler et al.: 1996

O3
<latexit sha1_base64="B7ysiF+H7kZONAG5tnL6VycJJBQ="></latexit>

Calculate matrix elements using lattice QCD

Rotational group symmetry is broken into the hypercubic group H(4) 


Irreducible representations of O(4) generally become reducible representations of H(4) inducing unwanted mixings under 
renormalization


Irreps of H(4) allow mixing with lower dimensional operators and complicate mixings with operators of the same dimension


Operators with different index combinations belong to different irreps of H(4)

Kronfeld, Photiadis: 1985

O{411} �O{433}
<latexit sha1_base64="Vbm5P9D3oH1tRs+DfHN/+36c3NQ="></latexit>

hh(p)|On|h(p)i = 2 pµ1 · · · pµn

⌦
x
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↵
h
(µ)

<latexit sha1_base64="YRf70nV9NGkb4zScmG8o0gz1Jro="></latexit>
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pseudo-PDF


Fictitious heavy quark 


Auxiliary scalar quark


Compton amplitude + OPE


Good Lattice Cross Sections


hadron tensor method

Aglietti et al.: 1998

Ji: 2013 
Radyushkin: 2017 - 


Karpie, Radyushkin, Orginos, Zafeiropoulos: 2017-2018  

Chambers et al.: 2017

Braun, Müller: 2008 

Lian et al.: 2019

Approaches have been developed to determine the x-dependence of the PDFs 

Auxiliary scalar field

quasi-PDF (LaMET)

Ma, Qiu: 2018

Alexandrou et al. (ETMC): 2021 

Detmold, Lin: 2005

Method that addresses both the theoretical and numerical challenges faced in the past, 
which hindered the direct calculation of moments of any order from lattice QCD 

Hadronic tensor Liu, Dong: 1994

Recovery O(4) symmetry Davoudi, Savage: 2012

PDF without Wilson line Zhao: 2024

These approaches allow in principle an indirect determination of the moments of PDF of nucleons and pions
Egerer et al.: 2022

Gao et al.: 2020-2023
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Consider flowed twist-2 operators
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O
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<latexit sha1_base64="kmVt2LVsIMTuLIvuFs6s/g1ozMg="></latexit>

Consider flowed twist-2 operators

Renormalize flowed twist-2 operators —> renormalization is ALWAYS multiplicative. 


Alternatively build ratios with the same fermion content
⌧
�̊r(x, t)

$
/D�̊r(x, t)

�
= � Nc

(4⇡)2t2
<latexit sha1_base64="J4sk9v7TD5aS81m5hmz8q00Wd2E="></latexit>

Makino, Suzuki: 2014
Harlander, Kluth, Lange: 2018

Artz et al.: 2019

NNLO
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Continuum limit is finite for any n 
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Consider flowed twist-2 operators

Renormalize flowed twist-2 operators —> renormalization is ALWAYS multiplicative. 


Alternatively build ratios with the same fermion content
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Construct fields based on irreps of O(4) -> symmetrized and traceless

Makino, Suzuki: 2014
Harlander, Kluth, Lange: 2018

Artz et al.: 2019

NNLO

D
h(p)| b̊On(t)|h(p)
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<latexit sha1_base64="fm/8osvNazGvMO1fLZ5g5E+UfE0="></latexit>
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Continuum limit is finite for any n 
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Consider flowed twist-2 operators

Renormalize flowed twist-2 operators —> renormalization is ALWAYS multiplicative. 
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Perform a short flow time expansion. Matching constrained by continuum symmetries for traceless operators

Construct fields based on irreps of O(4) -> symmetrized and traceless

Makino, Suzuki: 2014
Harlander, Kluth, Lange: 2018

Artz et al.: 2019
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<latexit sha1_base64="RMs3yY2oHGfs4C0EoGM1G0AZ3v0="></latexit>
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Continuum limit is finite for any n 

Calculate matching coefficients in PT
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Consider flowed twist-2 operators

Renormalize flowed twist-2 operators —> renormalization is ALWAYS multiplicative. 
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Perform a short flow time expansion. Matching constrained by continuum symmetries for traceless operators

Construct fields based on irreps of O(4) -> symmetrized and traceless

Makino, Suzuki: 2014
Harlander, Kluth, Lange: 2018

Artz et al.: 2019
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<latexit sha1_base64="5WB1I15Bh9tBiC2YyA29pRqs7Eo="></latexit>

+
4

n
 (n+ 1)� 4 (2)� 4

nX

j=2

1

j(j � 1)

1

2j
�(1/2, 1, j)� log (432)

<latexit sha1_base64="/XEkxkppii0Cccjk9tz5v2or/a4="></latexit>
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<latexit sha1_base64="crtPg39GCVvUKOrTDBPLjhmP1+U="></latexit>

Gross, Wilczek: 1974
Makino, Suzuki: 2014n = 2

<latexit sha1_base64="lYjnJXk7rQ2x3loQnytGKzVR1Bs="></latexit>

Matching equations

Expand integrands of loop integrals in all scales excluding t

Analytic structure altered —> distortion of IR structure

in matching equation the IR modification drops out in the difference

Expanding loop integrals in the RHS vanish in DR —> UV and IR are identical

The LHS is UV-finite, beside the renormalization of the bare parameters and 

flowed fermion fields

The IR singularities on the LHS exactly match the UV MS counterterms

A.S.: 2023
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Hadronic matrix elements of flowed operators beside the O(a) from the lattice theory are affected 
by O(am) and short-distance O(a)

The O(am) are independent on n (depend only on the fermion content)


With ratios discretization effects are O(a2) —> clover fermions are back in the game
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Finite continuum limit and O(a) improved
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Continuum limit is finite for any n 

Matching is multiplicative for any n

Vanishing spatial momenta for any nn=4 

⌦
xn�1

↵MS

h
(µ) =

⌦
xm�1

↵MS

h
(µ)

cm(t, µ)

cn(t, µ)

⌦
xn�1

↵
h
(t)

hxm�1ih (t)
, m 6= n n � 3 m � 2

<latexit sha1_base64="CYrQ48pqwK+4xvl2OvmBawEXtK4="></latexit>

D
h(p)| b̊On(t)|h(p)

E
= 2 pµ1 · · · pµn

⌦
x
n�1

↵
h
(t)

<latexit sha1_base64="RmNQ8s9Z37T22gXPTlzcWc9g1Zk="></latexit>

⌦
xn�1

↵MS

h
(µ) = cn(t, µ)

�1
⌦
xn�1

↵
h
(t) +O(t)

<latexit sha1_base64="Xl6Gx4FmaieHEAEBuiLqtvc1Iqc="></latexit>



OpenLAT
OpenLat: open science initiative. Gauges 
with SWF open to the whole community PRACE 

EuroHPC

https://openlat1.gitlab.io
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m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

32⇥ 122 = 3904
<latexit sha1_base64="WuOTyFJUOe0fERfgvcqE7WOyQXU=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbB0zAziSQ5CEEvHiOYBZIh9HQ6SZOehe4aIQ7BX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT8WXIFtvxuZpeWV1bXsem5jc2t7x9zda6gokZTVaSQi2fKJYoKHrA4cBGvFkpHAF6zpjy6mfvOGScWj8BrGMfMCMgh5n1MCWuqaBwUXd4AHTGHHdfEZLlTsYtfM21albFdKp/g3cSx7hjxaoNY13zq9iCYBC4EKolTbsWPwUiKBU8EmuU6iWEzoiAxYW9OQ6H1eOrt+go+10sP9SOoKAc/UrxMpCZQaB77uDAgM1U9vKv7ltRPol72Uh3ECLKTzRf1EYIjwNArc45JREGNNCJVc34rpkEhCQQeW0yF8for/Jw3XcgqWe1XMV88XcWTRITpCJ8hBJVRFl6iG6oiiW3SPHtGTcWc8GM/Gy7w1Yyxm9tE3GK8f3gSS7g==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)
⇠ 27%

<latexit sha1_base64="6RuTs9FrKpR8UB5fWm2Nm10Jfn0=">AAAB8nicdVDJSgNBEO1xjXGLevTSGAKehpmoJLkFvXiMYBaYGUJPpydp0svQ3SOEIZ/hxYMiXv0ab/6NnUVwfVDweK+Kqnpxyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOqzUYVmC/VPbcRt1r1C7gb+K73hxlsESrX3oLBxJnnAiDGdI68L3URDlShmJGpsUw0yRFeIyGJLBUIE50lM9PnsKKVQYwkcqWMHCufp3IEdd6wmPbyZEZ6Z/eTPzLCzKT1KOcijQzRODFoiRj0Eg4+x8OqCLYsIklCCtqb4V4hBTCxqZUtCF8fgr/J52q65+51ZvzcvNyGUcBHIMTcAp8UANNcA1aoA0wkOAePIInxzgPzrPzsmhdcZYzR+AbnNcPzEqQTQ==</latexit>

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

⇠ 3.5� 7%
<latexit sha1_base64="uFIESOx5eiGpWX4QiJsYZeH7Z94=">AAAB+XicdVDLSgMxFM3UV62vUZdugqXgxmGmtbTdFd24rGBtoTOUTJppQ5PMkGQKZeifuHGhiFv/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363c2vrG5lZ+u7Czu7d/YB8e3ak4lZi0ccxi2Q2RIowK0tZUM9JNJEE8ZKQTjq/mfmdCpKKxuNXThAQcDQWNKEbaSH3b9hXlsOJU4TmsQb8E+3bRdRp1t1Grwt/Ec9wFimCFVt9+8wcxTjkRGjOkVM9zEx1kSGqKGZkV/FSRBOExGpKeoQJxooJscfkMlowygFEsTQkNF+rXiQxxpaY8NJ0c6ZH66c3Fv7xeqqN6kFGRpJoIvFwUpQzqGM5jgAMqCdZsagjCkppbIR4hibA2YRVMCJ+fwv/JXdnxKk755qLYvFzFkQcn4BScAQ/UQBNcgxZoAwwm4B48gicrsx6sZ+tl2ZqzVjPH4Bus1w9JrJGB</latexit>

⇠ 2.6� 6%
<latexit sha1_base64="TeCNICysF+gYddd7PEtj8185gHo=">AAAB+XicdVDLSgMxFM34rPU16tJNsBTcOMxU7WNXdOOygn1AZyiZNNOGJpkhyRTK0D9x40IRt/6JO//G9CH4PHDhcM693HtPmDCqtOu+Wyura+sbm7mt/PbO7t6+fXDYUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXc/89phIRWNxpycJCTgaCBpRjLSRerbtK8phySnDM1iGfhH27ILr1KpurXIJfxPPcecogCUaPfvN78c45URozJBSXc9NdJAhqSlmZJr3U0UShEdoQLqGCsSJCrL55VNYNEofRrE0JTScq18nMsSVmvDQdHKkh+qnNxP/8rqpjqpBRkWSaiLwYlGUMqhjOIsB9qkkWLOJIQhLam6FeIgkwtqElTchfH4K/yetkuOdO6Xbi0L9ahlHDhyDE3AKPFABdXADGqAJMBiDe/AInqzMerCerZdF64q1nDkC32C9fgBIIpGA</latexit>

⇠ 5.6� 12%
<latexit sha1_base64="eqKAelCr5KFj7cEmqwlB0Rz59hY=">AAAB+nicdVDLSgMxFM34rPU11aWbYCm4cZip1ra7ohuXFewDOkPJpGkbmmSGJKOUsZ/ixoUibv0Sd/6N6UPweeDC4Zx7ufeeMGZUadd9t5aWV1bX1jMb2c2t7Z1dO7fXVFEiMWngiEWyHSJFGBWkoalmpB1LgnjISCscXUz91g2RikbiWo9jEnA0ELRPMdJG6to5X1EOS84ZPIZeEfoF2LXzrlOtuNVyCf4mnuPOkAcL1Lv2m9+LcMKJ0JghpTqeG+sgRVJTzMgk6yeKxAiP0IB0DBWIExWks9MnsGCUHuxH0pTQcKZ+nUgRV2rMQ9PJkR6qn95U/MvrJLpfCVIq4kQTgeeL+gmDOoLTHGCPSoI1GxuCsKTmVoiHSCKsTVpZE8Lnp/B/0iw63olTvDrN184XcWTAATgER8ADZVADl6AOGgCDW3APHsGTdWc9WM/Wy7x1yVrM7INvsF4/ALnRkbo=</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ
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m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

32⇥ 122 = 3904
<latexit sha1_base64="WuOTyFJUOe0fERfgvcqE7WOyQXU=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbB0zAziSQ5CEEvHiOYBZIh9HQ6SZOehe4aIQ7BX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT8WXIFtvxuZpeWV1bXsem5jc2t7x9zda6gokZTVaSQi2fKJYoKHrA4cBGvFkpHAF6zpjy6mfvOGScWj8BrGMfMCMgh5n1MCWuqaBwUXd4AHTGHHdfEZLlTsYtfM21albFdKp/g3cSx7hjxaoNY13zq9iCYBC4EKolTbsWPwUiKBU8EmuU6iWEzoiAxYW9OQ6H1eOrt+go+10sP9SOoKAc/UrxMpCZQaB77uDAgM1U9vKv7ltRPol72Uh3ECLKTzRf1EYIjwNArc45JREGNNCJVc34rpkEhCQQeW0yF8for/Jw3XcgqWe1XMV88XcWTRITpCJ8hBJVRFl6iG6oiiW3SPHtGTcWc8GM/Gy7w1Yyxm9tE3GK8f3gSS7g==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)
⇠ 27%

<latexit sha1_base64="6RuTs9FrKpR8UB5fWm2Nm10Jfn0=">AAAB8nicdVDJSgNBEO1xjXGLevTSGAKehpmoJLkFvXiMYBaYGUJPpydp0svQ3SOEIZ/hxYMiXv0ab/6NnUVwfVDweK+Kqnpxyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOqzUYVmC/VPbcRt1r1C7gb+K73hxlsESrX3oLBxJnnAiDGdI68L3URDlShmJGpsUw0yRFeIyGJLBUIE50lM9PnsKKVQYwkcqWMHCufp3IEdd6wmPbyZEZ6Z/eTPzLCzKT1KOcijQzRODFoiRj0Eg4+x8OqCLYsIklCCtqb4V4hBTCxqZUtCF8fgr/J52q65+51ZvzcvNyGUcBHIMTcAp8UANNcA1aoA0wkOAePIInxzgPzrPzsmhdcZYzR+AbnNcPzEqQTQ==</latexit>

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

⇠ 3.5� 7%
<latexit sha1_base64="uFIESOx5eiGpWX4QiJsYZeH7Z94=">AAAB+XicdVDLSgMxFM3UV62vUZdugqXgxmGmtbTdFd24rGBtoTOUTJppQ5PMkGQKZeifuHGhiFv/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363c2vrG5lZ+u7Czu7d/YB8e3ak4lZi0ccxi2Q2RIowK0tZUM9JNJEE8ZKQTjq/mfmdCpKKxuNXThAQcDQWNKEbaSH3b9hXlsOJU4TmsQb8E+3bRdRp1t1Grwt/Ec9wFimCFVt9+8wcxTjkRGjOkVM9zEx1kSGqKGZkV/FSRBOExGpKeoQJxooJscfkMlowygFEsTQkNF+rXiQxxpaY8NJ0c6ZH66c3Fv7xeqqN6kFGRpJoIvFwUpQzqGM5jgAMqCdZsagjCkppbIR4hibA2YRVMCJ+fwv/JXdnxKk755qLYvFzFkQcn4BScAQ/UQBNcgxZoAwwm4B48gicrsx6sZ+tl2ZqzVjPH4Bus1w9JrJGB</latexit>

⇠ 2.6� 6%
<latexit sha1_base64="TeCNICysF+gYddd7PEtj8185gHo=">AAAB+XicdVDLSgMxFM34rPU16tJNsBTcOMxU7WNXdOOygn1AZyiZNNOGJpkhyRTK0D9x40IRt/6JO//G9CH4PHDhcM693HtPmDCqtOu+Wyura+sbm7mt/PbO7t6+fXDYUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXc/89phIRWNxpycJCTgaCBpRjLSRerbtK8phySnDM1iGfhH27ILr1KpurXIJfxPPcecogCUaPfvN78c45URozJBSXc9NdJAhqSlmZJr3U0UShEdoQLqGCsSJCrL55VNYNEofRrE0JTScq18nMsSVmvDQdHKkh+qnNxP/8rqpjqpBRkWSaiLwYlGUMqhjOIsB9qkkWLOJIQhLam6FeIgkwtqElTchfH4K/yetkuOdO6Xbi0L9ahlHDhyDE3AKPFABdXADGqAJMBiDe/AInqzMerCerZdF64q1nDkC32C9fgBIIpGA</latexit>

⇠ 5.6� 12%
<latexit sha1_base64="eqKAelCr5KFj7cEmqwlB0Rz59hY=">AAAB+nicdVDLSgMxFM34rPU11aWbYCm4cZip1ra7ohuXFewDOkPJpGkbmmSGJKOUsZ/ixoUibv0Sd/6N6UPweeDC4Zx7ufeeMGZUadd9t5aWV1bX1jMb2c2t7Z1dO7fXVFEiMWngiEWyHSJFGBWkoalmpB1LgnjISCscXUz91g2RikbiWo9jEnA0ELRPMdJG6to5X1EOS84ZPIZeEfoF2LXzrlOtuNVyCf4mnuPOkAcL1Lv2m9+LcMKJ0JghpTqeG+sgRVJTzMgk6yeKxAiP0IB0DBWIExWks9MnsGCUHuxH0pTQcKZ+nUgRV2rMQ9PJkR6qn95U/MvrJLpfCVIq4kQTgeeL+gmDOoLTHGCPSoI1GxuCsKTmVoiHSCKsTVpZE8Lnp/B/0iw63olTvDrN184XcWTAATgER8ADZVADl6AOGgCDW3APHsGTdWc9WM/Wy7x1yVrM7INvsF4/ALnRkbo=</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ
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m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

32⇥ 122 = 3904
<latexit sha1_base64="WuOTyFJUOe0fERfgvcqE7WOyQXU=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbB0zAziSQ5CEEvHiOYBZIh9HQ6SZOehe4aIQ7BX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT8WXIFtvxuZpeWV1bXsem5jc2t7x9zda6gokZTVaSQi2fKJYoKHrA4cBGvFkpHAF6zpjy6mfvOGScWj8BrGMfMCMgh5n1MCWuqaBwUXd4AHTGHHdfEZLlTsYtfM21albFdKp/g3cSx7hjxaoNY13zq9iCYBC4EKolTbsWPwUiKBU8EmuU6iWEzoiAxYW9OQ6H1eOrt+go+10sP9SOoKAc/UrxMpCZQaB77uDAgM1U9vKv7ltRPol72Uh3ECLKTzRf1EYIjwNArc45JREGNNCJVc34rpkEhCQQeW0yF8for/Jw3XcgqWe1XMV88XcWTRITpCJ8hBJVRFl6iG6oiiW3SPHtGTcWc8GM/Gy7w1Yyxm9tE3GK8f3gSS7g==</latexit>

⌦
x2

↵
MS

(µ)

hxiMS (µ)
<latexit sha1_base64="vCRrtl1FBvYUWFnex8bHCKiikHw="></latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)
⇠ 27%

<latexit sha1_base64="6RuTs9FrKpR8UB5fWm2Nm10Jfn0=">AAAB8nicdVDJSgNBEO1xjXGLevTSGAKehpmoJLkFvXiMYBaYGUJPpydp0svQ3SOEIZ/hxYMiXv0ab/6NnUVwfVDweK+Kqnpxyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOqzUYVmC/VPbcRt1r1C7gb+K73hxlsESrX3oLBxJnnAiDGdI68L3URDlShmJGpsUw0yRFeIyGJLBUIE50lM9PnsKKVQYwkcqWMHCufp3IEdd6wmPbyZEZ6Z/eTPzLCzKT1KOcijQzRODFoiRj0Eg4+x8OqCLYsIklCCtqb4V4hBTCxqZUtCF8fgr/J52q65+51ZvzcvNyGUcBHIMTcAp8UANNcA1aoA0wkOAePIInxzgPzrPzsmhdcZYzR+AbnNcPzEqQTQ==</latexit>

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

⇠ 3.5� 7%
<latexit sha1_base64="uFIESOx5eiGpWX4QiJsYZeH7Z94=">AAAB+XicdVDLSgMxFM3UV62vUZdugqXgxmGmtbTdFd24rGBtoTOUTJppQ5PMkGQKZeifuHGhiFv/xJ1/Y/oQfB64cDjnXu69J0wYVdp1363c2vrG5lZ+u7Czu7d/YB8e3ak4lZi0ccxi2Q2RIowK0tZUM9JNJEE8ZKQTjq/mfmdCpKKxuNXThAQcDQWNKEbaSH3b9hXlsOJU4TmsQb8E+3bRdRp1t1Grwt/Ec9wFimCFVt9+8wcxTjkRGjOkVM9zEx1kSGqKGZkV/FSRBOExGpKeoQJxooJscfkMlowygFEsTQkNF+rXiQxxpaY8NJ0c6ZH66c3Fv7xeqqN6kFGRpJoIvFwUpQzqGM5jgAMqCdZsagjCkppbIR4hibA2YRVMCJ+fwv/JXdnxKk755qLYvFzFkQcn4BScAQ/UQBNcgxZoAwwm4B48gicrsx6sZ+tl2ZqzVjPH4Bus1w9JrJGB</latexit>

⇠ 2.6� 6%
<latexit sha1_base64="TeCNICysF+gYddd7PEtj8185gHo=">AAAB+XicdVDLSgMxFM34rPU16tJNsBTcOMxU7WNXdOOygn1AZyiZNNOGJpkhyRTK0D9x40IRt/6JO//G9CH4PHDhcM693HtPmDCqtOu+Wyura+sbm7mt/PbO7t6+fXDYUnEqMWnimMWyEyJFGBWkqalmpJNIgnjISDscXc/89phIRWNxpycJCTgaCBpRjLSRerbtK8phySnDM1iGfhH27ILr1KpurXIJfxPPcecogCUaPfvN78c45URozJBSXc9NdJAhqSlmZJr3U0UShEdoQLqGCsSJCrL55VNYNEofRrE0JTScq18nMsSVmvDQdHKkh+qnNxP/8rqpjqpBRkWSaiLwYlGUMqhjOIsB9qkkWLOJIQhLam6FeIgkwtqElTchfH4K/yetkuOdO6Xbi0L9ahlHDhyDE3AKPFABdXADGqAJMBiDe/AInqzMerCerZdF64q1nDkC32C9fgBIIpGA</latexit>

⇠ 5.6� 12%
<latexit sha1_base64="eqKAelCr5KFj7cEmqwlB0Rz59hY=">AAAB+nicdVDLSgMxFM34rPU11aWbYCm4cZip1ra7ohuXFewDOkPJpGkbmmSGJKOUsZ/ixoUibv0Sd/6N6UPweeDC4Zx7ufeeMGZUadd9t5aWV1bX1jMb2c2t7Z1dO7fXVFEiMWngiEWyHSJFGBWkoalmpB1LgnjISCscXUz91g2RikbiWo9jEnA0ELRPMdJG6to5X1EOS84ZPIZeEfoF2LXzrlOtuNVyCf4mnuPOkAcL1Lv2m9+LcMKJ0JghpTqeG+sgRVJTzMgk6yeKxAiP0IB0DBWIExWks9MnsGCUHuxH0pTQcKZ+nUgRV2rMQ9PJkR6qn95U/MvrJLpfCVIq4kQTgeeL+gmDOoLTHGCPSoI1GxuCsKTmVoiHSCKsTVpZE8Lnp/B/0iw63olTvDrN184XcWTAATgER8ADZVADl6AOGgCDW3APHsGTdWc9WM/Wy7x1yVrM7INvsF4/ALnRkbo=</latexit>

ETMC 

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ



Flowed moments <x3>/<x>

12

m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

72⇥ 122 = 8784
<latexit sha1_base64="ZS5U+GxAoQL4NSp6xO7E+0xZdNQ=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZJYSboQim5cVrAPaEOZTCft0MkkzEyEGoq/4saFIm79D3f+jdOH4PPAhcM593LvPWHKqFS2/W4sLC4tr6wW1orrG5tb2+bObkMmmcCkjhOWiFaIJGGUk7qiipFWKgiKQ0aa4fBi4jdviJA04ddqlJIgRn1OI4qR0lLX3Pdc2FE0JhI6rgvPoO/55a5Zsq2Kb1e8U/ibOJY9RQnMUeuab51egrOYcIUZkrLt2KkKciQUxYyMi51MkhThIeqTtqYc6X1BPr1+DI+00oNRInRxBafq14kcxVKO4lB3xkgN5E9vIv7ltTMV+UFOeZopwvFsUZQxqBI4iQL2qCBYsZEmCAuqb4V4gATCSgdW1CF8fgr/Jw3Xck4s96pcqp7P4yiAA3AIjoEDPFAFl6AG6gCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/APUfkv0=</latexit>

⇠ 75%
<latexit sha1_base64="M4CuFjOytB4CsRTlU110WsTpTHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWAquhpmqtN0V3bisYB8wM5RMmmlD8xiSjFCGfoYbF4q49Wvc+TemD8HngcDJOfdy7z1xyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOaxcwrMB+qey5jbrXsN/fxHe9OcpgiVa/9BYOJM44EQYzpHXge6mJcqQMxYxMi2GmSYrwGA1JYKlAnOgon688hRWrDGAilX3CwLn6tSNHXOsJj20lR2akf3oz8S8vyExSj3Iq0swQgReDkoxBI+HsfjigimDDJpYgrKjdFeIRUggbm1LRhvB5KfyfdKquf+ZWb87LzctlHAVwDE7AKfBBDTTBNWiBNsBAgnvwCJ4c4zw4z87LonTFWfYcgW9wXj8A0OeQUA==</latexit>

⇠ 8� 13%
<latexit sha1_base64="g3rzlPaUP5yQ84Gd9bohqSus5q0=">AAAB+HicdVDLSgMxFM34rPXRUZdugqXgxmGmVdruim5cVrAP6Awlk2ba0CQzJBmhDv0SNy4UceunuPNvTB+CzwMXDufcy733hAmjSrvuu7Wyura+sZnbym/v7O4V7P2DtopTiUkLxyyW3RApwqggLU01I91EEsRDRjrh+HLmd26JVDQWN3qSkICjoaARxUgbqW8XfEU5rMFT6FWgX4J9u+g69Zpbr57D38Rz3DmKYIlm337zBzFOOREaM6RUz3MTHWRIaooZmeb9VJEE4TEakp6hAnGigmx++BSWjDKAUSxNCQ3n6teJDHGlJjw0nRzpkfrpzcS/vF6qo1qQUZGkmgi8WBSlDOoYzlKAAyoJ1mxiCMKSmlshHiGJsDZZ5U0In5/C/0m77HgVp3x9VmxcLOPIgSNwDE6AB6qgAa5AE7QABim4B4/gybqzHqxn62XRumItZw7BN1ivH9Z7kUY=</latexit>

⇠ 7� 12%
<latexit sha1_base64="tKLz19BVUhVWovOhbjJWjpUM3ow=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zVWm7K7pxWcE+oDOUTJppQ5PMkGSEOvRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZuZXVtfSO/Wdja3tkt2nv7bRWnEpMWjlksuyFShFFBWppqRrqJJIiHjHTC8eXM79wSqWgsbvQkIQFHQ0EjipE2Ut8u+opyWIUn0KtAvwz7dsl16jW3Xj2Hv4nnuHOUwBLNvv3mD2KcciI0ZkipnucmOsiQ1BQzMi34qSIJwmM0JD1DBeJEBdn88CksG2UAo1iaEhrO1a8TGeJKTXhoOjnSI/XTm4l/eb1UR7UgoyJJNRF4sShKGdQxnKUAB1QSrNnEEIQlNbdCPEISYW2yKpgQPj+F/5N2xfFOncr1WalxsYwjDw7BETgGHqiCBrgCTdACGKTgHjyCJ+vOerCerZdFa85azhyAb7BePwDTZpFE</latexit>

⇠ 9� 21%
<latexit sha1_base64="MfPLTYS+KJlXu6Trzep6lQayGCM=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zVWm7K7pxWcE+oDOUTJppQ5PMkGSEOvRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZuZXVtfSO/Wdja3tkt2nv7bRWnEpMWjlksuyFShFFBWppqRrqJJIiHjHTC8eXM79wSqWgsbvQkIQFHQ0EjipE2Ut8u+opyWIcnsOJBvwz7dsl16jW3Xj2Hv4nnuHOUwBLNvv3mD2KcciI0ZkipnucmOsiQ1BQzMi34qSIJwmM0JD1DBeJEBdn88CksG2UAo1iaEhrO1a8TGeJKTXhoOjnSI/XTm4l/eb1UR7UgoyJJNRF4sShKGdQxnKUAB1QSrNnEEIQlNbdCPEISYW2yKpgQPj+F/5N2xfFOncr1WalxsYwjDw7BETgGHqiCBrgCTdACGKTgHjyCJ+vOerCerZdFa85azhyAb7BePwDWgZFG</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ



Flowed moments <x3>/<x>

12

m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

ETMC 

⌦
x3

↵
MS

(µ)

hxiMS (µ)
<latexit sha1_base64="TvJyvsS8UGymyogic68IDqqr8Uw="></latexit>

72⇥ 122 = 8784
<latexit sha1_base64="ZS5U+GxAoQL4NSp6xO7E+0xZdNQ=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZJYSboQim5cVrAPaEOZTCft0MkkzEyEGoq/4saFIm79D3f+jdOH4PPAhcM593LvPWHKqFS2/W4sLC4tr6wW1orrG5tb2+bObkMmmcCkjhOWiFaIJGGUk7qiipFWKgiKQ0aa4fBi4jdviJA04ddqlJIgRn1OI4qR0lLX3Pdc2FE0JhI6rgvPoO/55a5Zsq2Kb1e8U/ibOJY9RQnMUeuab51egrOYcIUZkrLt2KkKciQUxYyMi51MkhThIeqTtqYc6X1BPr1+DI+00oNRInRxBafq14kcxVKO4lB3xkgN5E9vIv7ltTMV+UFOeZopwvFsUZQxqBI4iQL2qCBYsZEmCAuqb4V4gATCSgdW1CF8fgr/Jw3Xck4s96pcqp7P4yiAA3AIjoEDPFAFl6AG6gCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/APUfkv0=</latexit>

⇠ 75%
<latexit sha1_base64="M4CuFjOytB4CsRTlU110WsTpTHQ=">AAAB8nicdVDLSgMxFM34rPVVdekmWAquhpmqtN0V3bisYB8wM5RMmmlD8xiSjFCGfoYbF4q49Wvc+TemD8HngcDJOfdy7z1xyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOaxcwrMB+qey5jbrXsN/fxHe9OcpgiVa/9BYOJM44EQYzpHXge6mJcqQMxYxMi2GmSYrwGA1JYKlAnOgon688hRWrDGAilX3CwLn6tSNHXOsJj20lR2akf3oz8S8vyExSj3Iq0swQgReDkoxBI+HsfjigimDDJpYgrKjdFeIRUggbm1LRhvB5KfyfdKquf+ZWb87LzctlHAVwDE7AKfBBDTTBNWiBNsBAgnvwCJ4c4zw4z87LonTFWfYcgW9wXj8A0OeQUA==</latexit>

⇠ 8� 13%
<latexit sha1_base64="g3rzlPaUP5yQ84Gd9bohqSus5q0=">AAAB+HicdVDLSgMxFM34rPXRUZdugqXgxmGmVdruim5cVrAP6Awlk2ba0CQzJBmhDv0SNy4UceunuPNvTB+CzwMXDufcy733hAmjSrvuu7Wyura+sZnbym/v7O4V7P2DtopTiUkLxyyW3RApwqggLU01I91EEsRDRjrh+HLmd26JVDQWN3qSkICjoaARxUgbqW8XfEU5rMFT6FWgX4J9u+g69Zpbr57D38Rz3DmKYIlm337zBzFOOREaM6RUz3MTHWRIaooZmeb9VJEE4TEakp6hAnGigmx++BSWjDKAUSxNCQ3n6teJDHGlJjw0nRzpkfrpzcS/vF6qo1qQUZGkmgi8WBSlDOoYzlKAAyoJ1mxiCMKSmlshHiGJsDZZ5U0In5/C/0m77HgVp3x9VmxcLOPIgSNwDE6AB6qgAa5AE7QABim4B4/gybqzHqxn62XRumItZw7BN1ivH9Z7kUY=</latexit>

⇠ 7� 12%
<latexit sha1_base64="tKLz19BVUhVWovOhbjJWjpUM3ow=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zVWm7K7pxWcE+oDOUTJppQ5PMkGSEOvRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZuZXVtfSO/Wdja3tkt2nv7bRWnEpMWjlksuyFShFFBWppqRrqJJIiHjHTC8eXM79wSqWgsbvQkIQFHQ0EjipE2Ut8u+opyWIUn0KtAvwz7dsl16jW3Xj2Hv4nnuHOUwBLNvv3mD2KcciI0ZkipnucmOsiQ1BQzMi34qSIJwmM0JD1DBeJEBdn88CksG2UAo1iaEhrO1a8TGeJKTXhoOjnSI/XTm4l/eb1UR7UgoyJJNRF4sShKGdQxnKUAB1QSrNnEEIQlNbdCPEISYW2yKpgQPj+F/5N2xfFOncr1WalxsYwjDw7BETgGHqiCBrgCTdACGKTgHjyCJ+vOerCerZdFa85azhyAb7BePwDTZpFE</latexit>

⇠ 9� 21%
<latexit sha1_base64="MfPLTYS+KJlXu6Trzep6lQayGCM=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zVWm7K7pxWcE+oDOUTJppQ5PMkGSEOvRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZuZXVtfSO/Wdja3tkt2nv7bRWnEpMWjlksuyFShFFBWppqRrqJJIiHjHTC8eXM79wSqWgsbvQkIQFHQ0EjipE2Ut8u+opyWIcnsOJBvwz7dsl16jW3Xj2Hv4nnuHOUwBLNvv3mD2KcciI0ZkipnucmOsiQ1BQzMi34qSIJwmM0JD1DBeJEBdn88CksG2UAo1iaEhrO1a8TGeJKTXhoOjnSI/XTm4l/eb1UR7UgoyJJNRF4sShKGdQxnKUAB1QSrNnEEIQlNbdCPEISYW2yKpgQPj+F/5N2xfFOncr1WalxsYwjDw7BETgGHqiCBrgCTdACGKTgHjyCJ+vOerCerZdFa85azhyAb7BePwDWgZFG</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ



Flowed moments <x3>/<x2>

13

m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

72⇥ 122 = 8784
<latexit sha1_base64="ZS5U+GxAoQL4NSp6xO7E+0xZdNQ=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZJYSboQim5cVrAPaEOZTCft0MkkzEyEGoq/4saFIm79D3f+jdOH4PPAhcM593LvPWHKqFS2/W4sLC4tr6wW1orrG5tb2+bObkMmmcCkjhOWiFaIJGGUk7qiipFWKgiKQ0aa4fBi4jdviJA04ddqlJIgRn1OI4qR0lLX3Pdc2FE0JhI6rgvPoO/55a5Zsq2Kb1e8U/ibOJY9RQnMUeuab51egrOYcIUZkrLt2KkKciQUxYyMi51MkhThIeqTtqYc6X1BPr1+DI+00oNRInRxBafq14kcxVKO4lB3xkgN5E9vIv7ltTMV+UFOeZopwvFsUZQxqBI4iQL2qCBYsZEmCAuqb4V4gATCSgdW1CF8fgr/Jw3Xck4s96pcqp7P4yiAA3AIjoEDPFAFl6AG6gCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/APUfkv0=</latexit>

⇠ 77%
<latexit sha1_base64="T+d95zzgsxF4WHwVjzzcTyrJB04=">AAAB8nicdVDJSgNBEO1xjXGLevTSGAKehklUJrkFvXiMYBaYGUJPpydp0svQ3SOEIZ/hxYMiXv0ab/6NnUVwfVDweK+Kqnpxyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOfR+GFdgvlT23Ufca/gX8TaquN0cZLNHql97CgcQZJ8JghrQOql5qohwpQzEj02KYaZIiPEZDElgqECc6yucnT2HFKgOYSGVLGDhXv07kiGs94bHt5MiM9E9vJv7lBZlJ6lFORZoZIvBiUZIxaCSc/Q8HVBFs2MQShBW1t0I8QgphY1Mq2hA+P4X/k07NrZ65tZvzcvNyGUcBHIMTcAqqwAdNcA1aoA0wkOAePIInxzgPzrPzsmhdcZYzR+AbnNcP0/eQUg==</latexit>

⇠ 6� 13%
<latexit sha1_base64="R7Nw0nvkrFp9av67MNE+9s/NegI=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zrdp2V3TjsoJ9QGcomTTThiaZIckItfRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZmZXVtfSO7mdva3tnN23v7LRWnEpMmjlksOyFShFFBmppqRjqJJIiHjLTD0eXMb98SqWgsbvQ4IQFHA0EjipE2Us/O+4pyeA5PoFeGfhH27ILr1KpurXIGfxPPcecogCUaPfvN78c45URozJBSXc9NdDBBUlPMyDTnp4okCI/QgHQNFYgTFUzmh09h0Sh9GMXSlNBwrn6dmCCu1JiHppMjPVQ/vZn4l9dNdVQNJlQkqSYCLxZFKYM6hrMUYJ9KgjUbG4KwpOZWiIdIIqxNVjkTwuen8H/SKjle2SldnxbqF8s4suAQHIFj4IEKqIMr0ABNgEEK7sEjeLLurAfr2XpZtGas5cwB+Abr9QPTYZFE</latexit>

⇠ 5� 13%
<latexit sha1_base64="y4Ee/xI3oTugolB+GZRZCKtXIak=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zraXtrujGZQX7gM5QMmnahiaZIckIdeiXuHGhiFs/xZ1/Y/oQfB64cDjnXu69J4wZVdp1363M2vrG5lZ2O7ezu7eftw8O2ypKJCYtHLFIdkOkCKOCtDTVjHRjSRAPGemEk8u537klUtFI3OhpTAKORoIOKUbaSH077yvKYQWeQa8M/SLs2wXXqdfcerUCfxPPcRcogBWaffvNH0Q44URozJBSPc+NdZAiqSlmZJbzE0VihCdoRHqGCsSJCtLF4TNYNMoADiNpSmi4UL9OpIgrNeWh6eRIj9VPby7+5fUSPawFKRVxoonAy0XDhEEdwXkKcEAlwZpNDUFYUnMrxGMkEdYmq5wJ4fNT+D9plxyv7JSuzwuNi1UcWXAMTsAp8EAVNMAVaIIWwCAB9+ARPFl31oP1bL0sWzPWauYIfIP1+gHR1JFD</latexit>

⇠ 6� 22%
<latexit sha1_base64="ad5HE9KDIDlaAxHto0qAH41zsCs=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4z46PtrujGZQXbCp2hZNJMG5pkhiQj1NIvceNCEbd+ijv/xvQh+Dxw4XDOvdx7T5QyqrTrvlu5peWV1bX8emFjc2u7aO/stlSSSUyaOGGJvImQIowK0tRUM3KTSoJ4xEg7Gl5M/fYtkYom4lqPUhJy1Bc0phhpI3XtYqAoh2fwCPo+DMqwa5dcp1Z1a5VT+Jt4jjtDCSzQ6NpvQS/BGSdCY4aU6nhuqsMxkppiRiaFIFMkRXiI+qRjqECcqHA8O3wCy0bpwTiRpoSGM/XrxBhxpUY8Mp0c6YH66U3Fv7xOpuNqOKYizTQReL4ozhjUCZymAHtUEqzZyBCEJTW3QjxAEmFtsiqYED4/hf+Tlu94x45/dVKqny/iyIN9cAAOgQcqoA4uQQM0AQYZuAeP4Mm6sx6sZ+tl3pqzFjN74Bus1w/TYpFE</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ



Flowed moments <x3>/<x2>

13

m⇡ ' 260 MeV
<latexit sha1_base64="7yyPkIoxGEgHnutDiw/NSokUv08=">AAACBHicdVDJSgNBEO2Je9yiHr00BsFTmMQ1t6AXL0IEs0AmhJ5ORZt0z4zdNWIYInjxV7x4UMSrH+HNv7GzCK4PCh7vVVFVz4+kMOi6705qYnJqemZ2Lj2/sLi0nFlZrZow1hwqPJShrvvMgBQBVFCghHqkgSlfQs3vHg382hVoI8LgDHsRNBU7D0RHcIZWamXWVcuLBPWMUHBJC3vujYdwjckJVPutTNbNFQ/c4v4u/U3yOXeILBmj3Mq8ee2QxwoC5JIZ08i7ETYTplFwCf20FxuIGO+yc2hYGjAFppkMn+jTTau0aSfUtgKkQ/XrRMKUMT3l207F8ML89AbiX14jxs5BMxFBFCMEfLSoE0uKIR0kQttCA0fZs4RxLeytlF8wzTja3NI2hM9P6f+kWsjlt3OF051s6XAcxyxZJxtki+TJPimRY1ImFcLJLbknj+TJuXMenGfnZdSacsYza+QbnNcPpXaYIg==</latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

a ' 0.093 fm
<latexit sha1_base64="/SK4ljgpZu/Skud/fUFO77GRQbE=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07JJlCS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvUPKKx7v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAd9klpE=</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

mPS ' 410 MeV
<latexit sha1_base64="Dwkf+vIZhw7xW9rnrXK+8bknaWA=">AAACEXicdVDLSgNBEJz1bXxFPXoZDIKnsOsD9SZ68SJENFHIhjA76ejgzOw60yuGZf0EL/6KFw+KePXmzb9xEiP4LGgoqrrp7ooSKSz6/ps3MDg0PDI6Nl6YmJyaninOztVsnBoOVR7L2JxEzIIUGqooUMJJYoCpSMJxdL7b9Y8vwVgR6yPsJNBQ7FSLtuAMndQsLqtmFiJcYYhCd7LKYZ7T0AoFF3Qt8K97VrYPtbxZLPnlrU1/a2Od/iZB2e+hRPqoNIuvYSvmqQKNXDJr64GfYCNjBgWXkBfC1ELC+Dk7hbqjmimwjaz3UU6XnNKi7di40kh76teJjClrOypynYrhmf3pdcW/vHqK7c1GJnSSImj+saidSoox7cZDW8IAR9lxhHEj3K2UnzHDOLoQCy6Ez0/p/6S2Ug5WyysHa6XtnX4cY2SBLJJlEpANsk32SIVUCSc35I48kEfv1rv3nrznj9YBrz8zT77Be3kHwuaeQA==</latexit>

L ' 2.9 fm
<latexit sha1_base64="61ApcBilUb6ngPGvyY4g+ujUDUA=">AAAB/3icdVDLSgNBEJz1GeMrKnjxMhgET8smKppb0IsHDxFMIiQhzE56dXBmd53pFcMawV/x4kERr/6GN//GyUPwWdBQVHXT3eXHUhj0vHdnbHxicmo6M5OdnZtfWMwtLddMlGgOVR7JSJ/6zIAUIVRRoITTWANTvoS6f3HQ9+tXoI2IwhPsxtBS7CwUgeAMrdTOrR7RphEKLmnRLd02Ea4xDVSvnct7bmnPK+3u0N+k4HoD5MkIlXburdmJeKIgRC6ZMY2CF2MrZRoFl9DLNhMDMeMX7AwaloZMgWmlg/t7dMMqHRpE2laIdKB+nUiZMqarfNupGJ6bn15f/MtrJBjstVIRxglCyIeLgkRSjGg/DNoRGjjKriWMa2FvpfycacbRRpa1IXx+Sv8ntaJb2HKLx9v58v4ojgxZI+tkkxTILimTQ1IhVcLJDbknj+TJuXMenGfnZdg65oxmVsg3OK8f1RWWBw==</latexit>

Lattice parameters

Statistics (sources x gauges)

Lattice parameters (ETMC)

Statistics (sources x gauges)

Preliminary

Nf = 3
<latexit sha1_base64="5PUPAkldUGWJ6f/pl4z8AHqiNmA="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

L ' 3 fm
<latexit sha1_base64="Rz9q37AY6STn2wH9cdY5fOeWbv4=">AAAB/XicdVDJSgNBEO2JW4zbuNy8NAbBU5gkSvQW9OLBQwSjQhJCT6dGG7tnxu4aMQ7RX/HiQRGv/oc3/8bOIrg+KHi8V0VVPT+WwqDnvTuZsfGJyansdG5mdm5+wV1cOjZRojnUeSQjfeozA1KEUEeBEk5jDUz5Ek78i72+f3IF2ogoPMJuDC3FzkIRCM7QSm135YA2jVBwScu3TYRrTAPVa7t5r7Cz7e1UtuhvUix4A+TJCLW2+9bsRDxRECKXzJhG0YuxlTKNgkvo5ZqJgZjxC3YGDUtDpsC00sH1PbpulQ4NIm0rRDpQv06kTBnTVb7tVAzPzU+vL/7lNRIMtlupCOMEIeTDRUEiKUa0HwXtCA0cZdcSxrWwt1J+zjTjaAPL2RA+P6X/k+NSoVgulA4389XdURxZskrWyAYpkgqpkn1SI3XCyQ25J4/kyblzHpxn52XYmnFGM8vkG5zXD+V+lY0=</latexit>

L ' 3.1 fm
<latexit sha1_base64="IZuaYSen+ecxVlvNcJRwMFpyHsA=">AAAB/3icdVDJSgNBEO1xjXGLCl68NAbB0zDjgnoLevHgQcEskITQ06mJjd0zY3eNGMYI/ooXD4p49Te8+Td2YgTXBwWP96qoqhckUhj0vDdnZHRsfGIyN5Wfnpmdmy8sLFZMnGoOZR7LWNcCZkCKCMooUEIt0cBUIKEanB/0/eolaCPi6BS7CTQV60QiFJyhlVqF5SPaMELBBd10/ZsGwhVmoeq1CkXP3dv19na26W/iu94ARTLEcavw2mjHPFUQIZfMmLrvJdjMmEbBJfTyjdRAwvg560Dd0ogpMM1scH+PrlmlTcNY24qQDtSvExlTxnRVYDsVwzPz0+uLf3n1FMPdZiaiJEWI+MeiMJUUY9oPg7aFBo6yawnjWthbKT9jmnG0keVtCJ+f0v9JZcP1N92Nk61iaX8YR46skFWyTnyyQ0rkkByTMuHkmtyRB/Lo3Dr3zpPz/NE64gxnlsg3OC/vyjWWAA==</latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

ts/a = 40
<latexit sha1_base64="K3R/DbJoR1icRxCziOitzzvmjss="></latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

1⇥ 22 = 22
<latexit sha1_base64="gzGaRmMvP2vVAbN6rLpjEu6SIII=">AAAB+XicdVDLSgMxFM3UV62vUZdugkVwNcxUpe1CKLpxWcE+oB1KJs20oZnMkNwplKF/4saFIm79E3f+jelD8Hkg4XDOvdx7T5AIrsF1363cyura+kZ+s7C1vbO7Z+8fNHWcKsoaNBaxagdEM8ElawAHwdqJYiQKBGsFo+uZ3xozpXks72CSMD8iA8lDTgkYqWfbHu4Cj5jGpRK+NF/PLrpOteJWyxf4N/Ecd44iWqLes9+6/ZimEZNABdG647kJ+BlRwKlg00I31SwhdEQGrGOoJGaYn803n+ITo/RxGCvzJOC5+rUjI5HWkygwlRGBof7pzcS/vE4KYcXPuExSYJIuBoWpwBDjWQy4zxWjICaGEKq42RXTIVGEggmrYEL4vBT/T5olxztzSrfnxdrVMo48OkLH6BR5qIxq6AbVUQNRNEb36BE9WZn1YD1bL4vSnLXsOUTfYL1+APtmkfU=</latexit>

1⇥ 210 = 210
<latexit sha1_base64="2eqizIwvveI6i/wWD/rO/2fszKs=">AAAB+3icdVDLSgMxFL1TX7W+xrp0EyyCq2GmKm0XQtGNywrWFtqhZNJMG5rJDElGLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4KEM6Vd993KLS2vrK7l1wsbm1vbO/Zu8UbFqSS0SWIey3aAFeVM0KZmmtN2IimOAk5bwegi81u3VCoWi2s9Tqgf4YFgISNYG6lnFz3U1SyiCpU9F51lf88uuU6t6tYqp+g38Rx3hhIs0OjZb91+TNKICk04VqrjuYn2J1hqRjidFrqpogkmIzygHUMFNuP8yWz3KTo0Sh+FsTRPaDRTv3ZMcKTUOApMZYT1UP30MvEvr5PqsOpPmEhSTQWZDwpTjnSMsiBQn0lKNB8bgolkZldEhlhiok1cBRPC56Xof3JTdrxjp3x1UqqfL+LIwz4cwBF4UIE6XEIDmkDgDu7hEZ6sqfVgPVsv89KctejZg2+wXj8A3NCSZw==</latexit>

a ' 0.12 fm
<latexit sha1_base64="hsO1lmsuk8T/KiEO2KMUo2wDuwA=">AAACAHicdVA9SwNBEN3zM8avqIWFzWIQrI67qCTpgjaWCkYDSQh7m7m4uHt37s6J4YiFf8XGQhFbf4ad/8ZNjODng4HHezPMzAsSKQx63pszMTk1PTObm8vPLywuLRdWVk9NnGoOdR7LWDcCZkCKCOooUEIj0cBUIOEsuDgY+mdXoI2IoxPsJ9BWrBeJUHCGVuoU1hltGaHgknquX7ppIVxjFqpBp1D03GrFq5b36G/iu94IRTLGUafw2urGPFUQIZfMmKbvJdjOmEbBJQzyrdRAwvgF60HT0ogpMO1s9MCAblmlS8NY24qQjtSvExlTxvRVYDsVw3Pz0xuKf3nNFMNKOxNRkiJE/GNRmEqKMR2mQbtCA0fZt4RxLeytlJ8zzTjazPI2hM9P6f/ktOT6O27peLdY2x/HkSMbZJNsE5+USY0ckiNSJ5wMyB15II/OrXPvPDnPH60TznhmjXyD8/IOXbWWTg==</latexit>

a ' 0.094 fm
<latexit sha1_base64="8R4bMFetF6xeqyYEQnSSKvJWKWw=">AAACAXicdVDLSgNBEJz1bXytehG8DAbB07KJkSS3oBePCkaFJITZSa8OmdldZ3rFsCQXf8WLB0W8+hfe/BsnMYLPgoaiqpvuriCRwqDvvzkTk1PTM7Nz87mFxaXlFXd17dTEqeZQ57GM9XnADEgRQR0FSjhPNDAVSDgLugdD/+watBFxdIK9BFqKXUQiFJyhldruBqNNIxRcUd/zq6VBE+EGs1D1227e96oVv1reo79JwfNHyJMxjtrua7MT81RBhFwyYxoFP8FWxjQKLqGfa6YGEsa77AIalkZMgWllow/6dNsqHRrG2laEdKR+nciYMqanAtupGF6an95Q/MtrpBhWWpmIkhQh4h+LwlRSjOkwDtoRGjjKniWMa2FvpfySacbRhpazIXx+Sv8np0WvsOsVj0v52v44jjmySbbIDimQMqmRQ3JE6oSTAbkjD+TRuXXunSfn+aN1whnPrJNvcF7eAeDylpI=</latexit>

a ' 0.064 fm
<latexit sha1_base64="Q3emqSV7WT3T7Z4bKBC5Q//TOLU=">AAACAXicdVDLSgNBEJyNrxhfUS+Cl8EgeFo2MT5yC3rxqGA0kIQwO+mNgzO760yvGJbk4q948aCIV//Cm3/jJEbwWdBQVHXT3eXHUhj0vDcnMzE5NT2Tnc3NzS8sLuWXV85MlGgONR7JSNd9ZkCKEGooUEI91sCUL+Hcvzwc+ufXoI2IwlPsxdBSrBuKQHCGVmrn1xhtGqHginqut1seNBFuMA1Uv50veG5l36vs7dDfpOh6IxTIGMft/GuzE/FEQYhcMmMaRS/GVso0Ci6hn2smBmLGL1kXGpaGTIFppaMP+nTTKh0aRNpWiHSkfp1ImTKmp3zbqRhemJ/eUPzLayQY7LdSEcYJQsg/FgWJpBjRYRy0IzRwlD1LGNfC3kr5BdOMow0tZ0P4/JT+T85KbnHbLZ2UC9WDcRxZsk42yBYpkj1SJUfkmNQIJwNyRx7Io3Pr3DtPzvNHa8YZz6ySb3Be3gHcRZaP</latexit>

ETMC 

72⇥ 122 = 8784
<latexit sha1_base64="ZS5U+GxAoQL4NSp6xO7E+0xZdNQ=">AAAB/XicdVDLSsNAFJ34rPUVHzs3g0VwFZJYSboQim5cVrAPaEOZTCft0MkkzEyEGoq/4saFIm79D3f+jdOH4PPAhcM593LvPWHKqFS2/W4sLC4tr6wW1orrG5tb2+bObkMmmcCkjhOWiFaIJGGUk7qiipFWKgiKQ0aa4fBi4jdviJA04ddqlJIgRn1OI4qR0lLX3Pdc2FE0JhI6rgvPoO/55a5Zsq2Kb1e8U/ibOJY9RQnMUeuab51egrOYcIUZkrLt2KkKciQUxYyMi51MkhThIeqTtqYc6X1BPr1+DI+00oNRInRxBafq14kcxVKO4lB3xkgN5E9vIv7ltTMV+UFOeZopwvFsUZQxqBI4iQL2qCBYsZEmCAuqb4V4gATCSgdW1CF8fgr/Jw3Xck4s96pcqp7P4yiAA3AIjoEDPFAFl6AG6gCDW3APHsGTcWc8GM/Gy6x1wZjP7IFvMF4/APUfkv0=</latexit>

⌦
x3

↵
MS

(µ)

hx2iMS (µ)
<latexit sha1_base64="fZwztkmKhbwDIiMVoem1oRY3oyw="></latexit>

⇠ 77%
<latexit sha1_base64="T+d95zzgsxF4WHwVjzzcTyrJB04=">AAAB8nicdVDJSgNBEO1xjXGLevTSGAKehklUJrkFvXiMYBaYGUJPpydp0svQ3SOEIZ/hxYMiXv0ab/6NnUVwfVDweK+Kqnpxyqg2nvfurKyurW9sFraK2zu7e/ulg8OOlpnCpI0lk6oXI00YFaRtqGGklyqCeMxINx5fzfzuHVGaSnFrJimJOBoKmlCMjJWCUFMOfR+GFdgvlT23Ufca/gX8TaquN0cZLNHql97CgcQZJ8JghrQOql5qohwpQzEj02KYaZIiPEZDElgqECc6yucnT2HFKgOYSGVLGDhXv07kiGs94bHt5MiM9E9vJv7lBZlJ6lFORZoZIvBiUZIxaCSc/Q8HVBFs2MQShBW1t0I8QgphY1Mq2hA+P4X/k07NrZ65tZvzcvNyGUcBHIMTcAqqwAdNcA1aoA0wkOAePIInxzgPzrPzsmhdcZYzR+AbnNcP0/eQUg==</latexit>

⇠ 6� 13%
<latexit sha1_base64="R7Nw0nvkrFp9av67MNE+9s/NegI=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zrdp2V3TjsoJ9QGcomTTThiaZIckItfRL3LhQxK2f4s6/MX0IPg9cOJxzL/feEyaMKu2671ZmZXVtfSO7mdva3tnN23v7LRWnEpMmjlksOyFShFFBmppqRjqJJIiHjLTD0eXMb98SqWgsbvQ4IQFHA0EjipE2Us/O+4pyeA5PoFeGfhH27ILr1KpurXIGfxPPcecogCUaPfvN78c45URozJBSXc9NdDBBUlPMyDTnp4okCI/QgHQNFYgTFUzmh09h0Sh9GMXSlNBwrn6dmCCu1JiHppMjPVQ/vZn4l9dNdVQNJlQkqSYCLxZFKYM6hrMUYJ9KgjUbG4KwpOZWiIdIIqxNVjkTwuen8H/SKjle2SldnxbqF8s4suAQHIFj4IEKqIMr0ABNgEEK7sEjeLLurAfr2XpZtGas5cwB+Abr9QPTYZFE</latexit>

⇠ 5� 13%
<latexit sha1_base64="y4Ee/xI3oTugolB+GZRZCKtXIak=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4zraXtrujGZQX7gM5QMmnahiaZIckIdeiXuHGhiFs/xZ1/Y/oQfB64cDjnXu69J4wZVdp1363M2vrG5lZ2O7ezu7eftw8O2ypKJCYtHLFIdkOkCKOCtDTVjHRjSRAPGemEk8u537klUtFI3OhpTAKORoIOKUbaSH077yvKYQWeQa8M/SLs2wXXqdfcerUCfxPPcRcogBWaffvNH0Q44URozJBSPc+NdZAiqSlmZJbzE0VihCdoRHqGCsSJCtLF4TNYNMoADiNpSmi4UL9OpIgrNeWh6eRIj9VPby7+5fUSPawFKRVxoonAy0XDhEEdwXkKcEAlwZpNDUFYUnMrxGMkEdYmq5wJ4fNT+D9plxyv7JSuzwuNi1UcWXAMTsAp8EAVNMAVaIIWwCAB9+ARPFl31oP1bL0sWzPWauYIfIP1+gHR1JFD</latexit>

⇠ 6� 22%
<latexit sha1_base64="ad5HE9KDIDlaAxHto0qAH41zsCs=">AAAB+HicdVDLSgMxFM3UV62Pjrp0EywFNw4z46PtrujGZQXbCp2hZNJMG5pkhiQj1NIvceNCEbd+ijv/xvQh+Dxw4XDOvdx7T5QyqrTrvlu5peWV1bX8emFjc2u7aO/stlSSSUyaOGGJvImQIowK0tRUM3KTSoJ4xEg7Gl5M/fYtkYom4lqPUhJy1Bc0phhpI3XtYqAoh2fwCPo+DMqwa5dcp1Z1a5VT+Jt4jjtDCSzQ6NpvQS/BGSdCY4aU6nhuqsMxkppiRiaFIFMkRXiI+qRjqECcqHA8O3wCy0bpwTiRpoSGM/XrxBhxpUY8Mp0c6YH66U3Fv7xOpuNqOKYizTQReL4ozhjUCZymAHtUEqzZyBCEJTW3QjxAEmFtsiqYED4/hf+Tlu94x45/dVKqny/iyIN9cAAOgQcqoA4uQQM0AQYZuAeP4Mm6sx6sZ+tl3pqzFjN74Bus1w/TYpFE</latexit>

1⇥ 119 = 119
<latexit sha1_base64="Sn97x6p0Hy7NdMeLWT0K3orYMMQ=">AAAB+3icdVDLSgMxFM3UV62vsS7dBIvgapipStuFUHTjsoK1hXYomTTThmYyQ3JHLKW/4saFIm79EXf+jZm2gs8DCYdz7uXee4JEcA2u+27llpZXVtfy64WNza3tHXu3eKPjVFHWpLGIVTsgmgkuWRM4CNZOFCNRIFgrGF1kfuuWKc1jeQ3jhPkRGUgeckrASD276OEu8Ihp7Hk1fJb9PbvkOrWqW6uc4t/Ec9wZSmiBRs9+6/ZjmkZMAhVE647nJuBPiAJOBZsWuqlmCaEjMmAdQyUx4/zJbPcpPjRKH4exMk8CnqlfOyYk0nocBaYyIjDUP71M/MvrpBBW/QmXSQpM0vmgMBUYYpwFgftcMQpibAihiptdMR0SRSiYuAomhM9L8f/kpux4x0756qRUP1/EkUf76AAdIQ9VUB1dogZqIoru0D16RE/W1Hqwnq2XeWnOWvTsoW+wXj8A9TySdw==</latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

⌧ = ts/2
<latexit sha1_base64="4NOF+70Bi86liOkt7h8+ciXSljQ="></latexit>

X

τ
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Outlook
Continuum limit at isosymmetric point for pion 


Calculate up to <x6>


Reconstruct PDF


Nucleon matrix elements -> excited state contamination


Singlet unpolarized PDF -> gluon PDF


Extension to 2-loops of perturbative matching 


Many other potential applications for hadron structure calculations
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Summary
New method to calculate moments of PDF from lattice QCD


Method is general and can be used with any lattice action


We make use of an intermediate regulator (GF) that simplifies the continuum limit


After recovering O(4) symmetry the matching is done using continuum PT


Matrix elements can be all calculated with vanishing external momenta


Ratios of matrix elements improve further continuum limit and S/N 


Very promising. Stay tuned and do not leave this room 



Backup Slides



Gradient flow Lüscher 2010Narayanan, 
Neuberger:2006 Lüscher, Weisz 2011

17

@tBµ(x, t) = D⌫G⌫µ(x, t)
<latexit sha1_base64="PiaoN2rLrJoMEARyvYMI0eTR+gU="></latexit>

Bµ(x, t)|t=0 = Aµ(x)
<latexit sha1_base64="kBo8/5MwmSM9vcIV28H/8t73Jqc="></latexit>

Gµ⌫(x, t) = @µB⌫(x, t)� @⌫Bµ(x, t) + [Bµ, B⌫ ]
<latexit sha1_base64="GhG/EYilQ2dwXCD4YlNOleyGv2k="></latexit>

D⌫ = @⌫ + [B⌫(x, t), ·]
<latexit sha1_base64="PxdIUL1cMQqnoqooXQeck7iWNKE="></latexit>

Aµ(x) = Aa
µ(x)T

a ! gluon fields
<latexit sha1_base64="XxndaCTFoNGzNINqq1IajVppJvI="></latexit>

Gaussian damping at large momenta

Smoothing at short distance over a range

Lüscher, Weisz: 2011 

@tBµ = @⌫@⌫Bµ
<latexit sha1_base64="KAIQ/wDxji9AWAjPW1iRvIV/THM=">AAACHXicdVDLSgMxFM3UV62vUZdugkVwNUxfti6EUjcuK9gHdIYhk6ZtaCYzJBmhDP0RN/6KGxeKuHAj/o3ptIoVPRA4Oefem9zjR4xKZdsfRmZldW19I7uZ29re2d0z9w/aMowFJi0cslB0fSQJo5y0FFWMdCNBUOAz0vHHlzO/c0uEpCG/UZOIuAEacjqgGCkteWbZiZBQFDEvUVPY8JwghhfwW3R4vHxJKzwzb1vnVbtSK8KUVM/Kc1IpVWHBslPkwQJNz3xz+iGOA8IVZkjKXsGOlJvM5mJGpjknliRCeIyGpKcpRwGRbpJuN4UnWunDQSj04Qqm6s+OBAVSTgJfVwZIjeRvbyb+5fViNai5CeVRrAjH84cGMYMqhLOoYJ8KghWbaIKwoPqvEI+QQFjpQHM6hK9N4f+kXbQKJat4Xc7XG4s4suAIHINTUABVUAdXoAlaAIM78ACewLNxbzwaL8brvDRjLHoOwRKM908afaKT</latexit>

Bµ(x, t) =

Z
d4y K(x� y; t)Aµ(y)

<latexit sha1_base64="qoDyUKM+jax34ybMnzn+uKSIFbk="></latexit>

K(x; t) =

Z
d4p

(2⇡)4
eipxe�tp2

=
e�x2/4t

(4⇡t)2
<latexit sha1_base64="QpLASCi38u3LMUazc6RzUjY8Szw="></latexit>

p
8t

<latexit sha1_base64="XqDmOHH2S5AgcyJ+lY1Ml/l6i0c=">AAAB8XicdVDLSgNBEJyNrxhfUY9eBoPgadnNw8Rb0IvHCOaByRJmJ5NkyOzsOtMrhCV/4cWDIl79G2/+jZNNBBUtaCiquunu8iPBNTjOh5VZWV1b38hu5ra2d3b38vsHLR3GirImDUWoOj7RTHDJmsBBsE6kGAl8wdr+5HLut++Z0jyUNzCNmBeQkeRDTgkY6ban7xQkNQyzfr7g2OdVp1Ir4pRUz8oLUilVsWs7KQpoiUY//94bhDQOmAQqiNZd14nAS4gCTgWb5XqxZhGhEzJiXUMlCZj2kvTiGT4xygAPQ2VKAk7V7xMJCbSeBr7pDAiM9W9vLv7ldWMY1ryEyygGJuli0TAWGEI8fx8PuGIUxNQQQhU3t2I6JopQMCHlTAhfn+L/SatouyW7eF0u1C+WcWTRETpGp8hFVVRHV6iBmogiiR7QE3q2tPVovVivi9aMtZw5RD9gvX0CCNSRKw==</latexit>

Continuum limit is finite 
finiteBµ(x, t) t > 0

<latexit sha1_base64="nAJhzPvUJ9DC73GuRmtbtQdhb6g=">AAACAnicdVBNS0JBFJ1nX2ZfVqtoMySBQch7fqRtQmzT0iBNUJF580YdnPfhzH2RiLTpr7RpUUTbfkW7/k3j06CiDlw4nHMv995jB4IrMM0PI7awuLS8El9NrK1vbG4lt3fqyg8lZTXqC182bKKY4B6rAQfBGoFkxLUFu7YH51P/+oZJxX3vCkYBa7uk5/EupwS01EnuVTotN0zfHsMRbg2HIXEw4DNsYtxJpszMadEslLI4IsWT/IwUckVsZcwIKTRHtZN8bzk+DV3mARVEqaZlBtAeEwmcCjZJtELFAkIHpMeamnrEZao9jl6Y4EOtOLjrS10e4Ej9PjEmrlIj19adLoG++u1Nxb+8ZgjdUnvMvSAE5tHZom4oMPh4mgd2uGQUxEgTQiXXt2LaJ5JQ0KkldAhfn+L/ST2bsXKZ7GU+Va7M44ijfXSA0shCRVRGF6iKaoiiO/SAntCzcW88Gi/G66w1ZsxndtEPGG+fP5+Vag==</latexit>

xµ = (x, x4) t ! flow-time [t] = �2
<latexit sha1_base64="N5Fh+ooBVvZLRfW4Dj6Nm6zj488="></latexit>



� = Dµ,tDµ,t Dµ,t = �µ +Bt,µ

Gradient flow Lüscher: 2013

�(x, t = 0) =  (x)
<latexit sha1_base64="QleozswIWhjJzxbOere9T2AOfs8=">AAAB/nicdVDLSsNAFJ3UV62vqLhyM1iEFiQkjdK6KBTduKxgH9CEMplO2qGTBzMTsYSCv+LGhSJu/Q53/o3TtIKKHrhw5px7mXuPFzMqpGl+aLml5ZXVtfx6YWNza3tH391riyjhmLRwxCLe9ZAgjIakJalkpBtzggKPkY43vpz5nVvCBY3CGzmJiRugYUh9ipFUUl8/cPCIlu5OZN0swzp0YqFe5b5eNI3zmm2d2TAjtl2dE8usQcswMxTBAs2+/u4MIpwEJJSYISF6lhlLN0VcUszItOAkgsQIj9GQ9BQNUUCEm2brT+GxUgbQj7iqUMJM/T6RokCISeCpzgDJkfjtzcS/vF4i/Zqb0jBOJAnx/CM/YVBGcJYFHFBOsGQTRRDmVO0K8QhxhKVKrKBC+LoU/k/aFcOyjcr1abFxsYgjDw7BESgBC1RBA1yBJmgBDFLwAJ7As3avPWov2uu8NactZvbBD2hvn+qUlDA=</latexit>

�̄(x, t = 0) =  ̄(x)
<latexit sha1_base64="bY81uWlDEJwqOewE8JufOeUBwwk=">AAACBnicdZDLSsNAFIYnXmu9RV2KMFiEFiQkjdK6KBTduKxgL9CEMplO2qGTCzMTsYSu3Pgqblwo4tZncOfbOE0rqOgPAz/fOYcz5/diRoU0zQ9tYXFpeWU1t5Zf39jc2tZ3dlsiSjgmTRyxiHc8JAijIWlKKhnpxJygwGOk7Y0upvX2DeGCRuG1HMfEDdAgpD7FSCrU0w8cD3EHD2nx9ljWzBKswYzEQpFSTy+YxlnVtk5tmBnbrsyMZVahZZiZCmCuRk9/d/oRTgISSsyQEF3LjKWbIi4pZmSSdxJBYoRHaEC6yoYoIMJNszMm8EiRPvQjrl4oYUa/T6QoEGIceKozQHIoftem8K9aN5F+1U1pGCeShHi2yE8YlBGcZgL7lBMs2VgZhDlVf4V4iDjCUiWXVyF8XQr/N62yYdlG+eqkUD+fx5ED++AQFIEFKqAOLkEDNAEGd+ABPIFn7V571F6011nrgjaf2QM/pL19Ahozl6I=</latexit>

@t�(x, t) = ��(x, t)

@t�̄(x, t) = �̄(x, t)
 �
�

<latexit sha1_base64="8f0oHJOUMkfPFQ4Hax1ygObiLHI="></latexit>

xµ = (x, x4) t ! flow-time [t] = �2
<latexit sha1_base64="N5Fh+ooBVvZLRfW4Dj6Nm6zj488="></latexit>

Smoothing over a range 


Gaussian damping at large momenta

p
8t

�t = h�(x, t)�(x, t)i �t,R = Z��t

No additive divergences

Continuum limit finite after normalizing fermion fields

�R(x, t) = Z1/2
� �(x, t)

<latexit sha1_base64="7wL1GWjOU7sSXSDsxBHb6jPCvm4=">AAACDnicdZDLSgMxFIYz9VbrrerSTbAUKkidaSvWhVB047KKvWA7Dpk004ZmLiQZsQx9Aje+ihsXirh17c63MdNpQUUPBL78/zkk57cDRoXU9U8tNTe/sLiUXs6srK6tb2Q3t5rCDzkmDewzn7dtJAijHmlIKhlpB5wg12akZQ/PYr91S7igvnclRwExXdT3qEMxkkqysvkuHlDrsnC3L/fgCby24vtNZByUxjDGxLCyOb14XDVKlSpMwJhB+RAaRX1SOTCtupX96PZ8HLrEk5ghITqGHkgzQlxSzMg40w0FCRAeoj7pKPSQS4QZTdYZw7xSetDxuTqehBP1+0SEXCFGrq06XSQH4rcXi395nVA6VTOiXhBK4uHkISdkUPowzgb2KCdYspEChDlVf4V4gDjCUiWYUSHMNoX/Q7NUNMrF0kUlVzudxpEGO2AXFIABjkANnIM6aAAM7sEjeAYv2oP2pL1qb0lrSpvObIMfpb1/AcFxmgs=</latexit>

O(x, t) = �(x, t)�(x, t)�(x, t)
<latexit sha1_base64="78TlL4NY4SsUlcAXS4rARznfldo="></latexit>

OR = Z�O
<latexit sha1_base64="hYw2NjOAMZ5H+xytPHidjrJttuA=">AAACCnicdVDLSsNAFJ3UV62vqEs3o0VwFZK2Yl0IRTfurGIf2IQwmU7aoZMHMxOhhK7d+CtuXCji1i9w59846QOq6IELh3Pu5d57vJhRIU3zS8stLC4tr+RXC2vrG5tb+vZOU0QJx6SBIxbxtocEYTQkDUklI+2YExR4jLS8wUXmt+4JFzQKb+UwJk6AeiH1KUZSSa6+bwdI9jFi6dXIvTmDd66N+xTOq3rRNE6rVqlShRNizUj5GFqGOUYRTFF39U+7G+EkIKHEDAnRscxYOinikmJGRgU7ESRGeIB6pKNoiAIinHT8yggeKqUL/YirCiUcq/MTKQqEGAae6sxOFL+9TPzL6yTSrzopDeNEkhBPFvkJgzKCWS6wSznBkg0VQZhTdSvEfcQRliq9ggph9in8nzRLhlU2SteVYu18Gkce7IEDcAQscAJq4BLUQQNg8ACewAt41R61Z+1Ne5+05rTpzC74Ae3jG2/bmsM=</latexit>

�(x, t) =

Z
d4yK(x� y, t) (y) K(x, t) =

1

4⇡t2
e�

x2

4t

<latexit sha1_base64="Xv1RTFYAunRajbT0+bYQH6x/hYs="></latexit>
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Flowed twist-2 operators

19

Makino, Suzuki: 2014

O
rs
n (x, t) = �

r(x, t)�{µ1

$
Dµ2 · · ·

$
D µn}�

s(x, t)
<latexit sha1_base64="UXGp/wTNaOhTQpQNjY/+aQXDvbw="></latexit>

O
rs
n (t) = ZnO

rs
n,B(t) , Zn = Z�

<latexit sha1_base64="kmVt2LVsIMTuLIvuFs6s/g1ozMg="></latexit>

⌧
�̊r(x, t)

$
/D�̊r(x, t)

�
= � Nc

(4⇡)2t2
<latexit sha1_base64="J4sk9v7TD5aS81m5hmz8q00Wd2E="></latexit>

D = 4� 2✏
<latexit sha1_base64="v+8qw32bATm/nZYVVenCcczEK5s="></latexit>

⇣� = 1� g2

(4⇡)2
CF

�
3 log(8⇡µ2t)� log(432)

�

<latexit sha1_base64="9grvP8bgFm/p+JSqUFeVKoL+hno="></latexit>

CF =
N2

c � 1

2Nc
<latexit sha1_base64="Eq71KZ5gRf052qHYSdX/fb2hmO0="></latexit>

Harlander, Kluth, Lange: 2018
Artz et al.: 2019

logµ2 = logµ2 + �E � log 4⇡
<latexit sha1_base64="4yelQutB8bj3L+jGOjVvjhTgjkY="></latexit>

NNLO

�r,MS(x, t) = (8⇡t)✏/2 ⇣1/2� �̊r(x, t)
<latexit sha1_base64="zwmTv0C7gpHd/WJNpE9XjRUCONY="></latexit>

�r,MS(x, t) = (8⇡t)✏/2 ⇣1/2� �̊r(x, t)
<latexit sha1_base64="DAHikIg/CxzdpMD1R1bVFbTCURU="></latexit>



O(4) irreducible representations
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T{µ1···µn} =
1

n!

X

�2all
permutations

Tµ�(1)···µ�(n)

<latexit sha1_base64="QdSu2IxvRatNybyPQ7zEq0cST0I="></latexit>

T (12)
µ1···µn = T↵↵µ3···µn = �µ1µ2Tµ1···µn

<latexit sha1_base64="kkU7V6AD6xj+NUcVsGDIkvkucb0="></latexit>

Tµ1···µn = bTµ1···µn + �µ1µ2T
(12)
µ1···µn + · · ·

<latexit sha1_base64="pZMNLeRi4mnUq7qW+MXV7YjGUgQ="></latexit>

bTµ1µ2 = Tµ1µ2 �
1

4
�µ1µ2T↵↵

<latexit sha1_base64="R5PZUPpx4bzyjaj1XeMWgyaePvs="></latexit>

GL(4) irrep

In O(4) an additional operation is allowed that commutes with orthogonal trafo: contraction of 2 indices

rank n-2 tensor

Subspace of traceless tensors is invariant under O(4), i.e. the traceless rank n tensors are transformed among themselves under O(4)

Always possible to decompose 
n(n-1)/2 terms

Invariant under O(4)

bTµ1µ2µ3 = Tµ1µ2µ3 �
1

6
[�µ1µ2T↵↵µ3 + �µ1µ3T↵µ2↵ + �µ2µ3Tµ1↵↵]

<latexit sha1_base64="sq6p3A0tB5wAcr7bWmIN9uXcI8g="></latexit>

E.g.

Traceless tensors invariant under vector index permutations —> starting point to construct all the irreducible representations of O(4) (Young symmetrizers)

Traceless and symmetrized rank-$n$ tensors are an irreducible representation of O(4)



Strategy - Short flow-time expansion

[Oi(t)]R =
X

i

cij(t, µ) [Oi(t = 0, µ)]R +O(t)
<latexit sha1_base64="GBXS2XWtg3ELBhKmHgk2NuI7FdQ="></latexit>

21

LQCD PT - LQCD cij(t, µ) = �ij +
↵s(µ)

4⇡
c
(1)
ij (t, µ) +O(↵2

s)
<latexit sha1_base64="/5/+VDLsroQmsZ08pIu9DWI5KiA="></latexit>

Lüscher: 2013



Calculation of matrix elements with flowed fields 

Multiplicative renormalization (no power divergences and no mixing) 


Calculation of Wilson coefficients 

Insert OPE in off-shell amputated 1PI Green’s functions


Power divergences subtracted non-perturbatively (LQCD)


Determination of the physical renormalized matrix 
element at zero flow-time

Strategy - Short flow-time expansion

[Oi(t)]R =
X

i

cij(t, µ) [Oi(t = 0, µ)]R +O(t)
<latexit sha1_base64="GBXS2XWtg3ELBhKmHgk2NuI7FdQ="></latexit>

21

LQCD PT - LQCD cij(t, µ) = �ij +
↵s(µ)

4⇡
c
(1)
ij (t, µ) +O(↵2

s)
<latexit sha1_base64="/5/+VDLsroQmsZ08pIu9DWI5KiA="></latexit>

A.S., Luu, de Vries: 2014-2015

Dragos, Luu, A.S. de Vries: 2018-2019


Rizik, Monahan, A.S.: 2018-2020

A.S.: 2020


Kim, Luu, Rizik, A.S.: 2020

Mereghetti, Monahan, Rizik, A.S., 

Stoffer: 2021

Monahan, Rizik, A.S., Stoffer: 2023


A.S.: 2023

Lüscher: 2013



O(a) improvement

22

b̊
O

rs

n (x, t) = �̊
r
(x, t)�{µ1

$
Dµ2 · · ·

$
D µn}�̊

s(x, t)� terms with �µiµj
<latexit sha1_base64="dAffvxgbIz4TbLA6ZM1g6wMFZFE="></latexit>

Beside the O(a) from the lattice theory twist-2 fields are 
affected by specific O(a) that depend on n

Improvement coefficients are known only for n=2 and only in PT


Only GW fermions or Wtm at maximal twist removes these O(a)

Hadronic matrix elements of flowed operators beside the O(a) from 
the lattice theory are affected by O(am) and short-distance O(a)


The O(am) are independent on n (depend only on the fermion 
content)


With ratios discretization effects are O(a2) —> clover fermions are 
back in the game

O
rs
n (x) = O

rs
µ1···µn

(x) =  
r
(x)�{µ1

$
Dµ2 · · ·

$
D µn} 

s(x)
<latexit sha1_base64="O89lPWHnl0skD5VdjfaYRqwceH0="></latexit>

⌦
xn�1

↵
h
(t)

hxm�1ih (t)
n 6= m n � 3, m � 2

<latexit sha1_base64="6DCviFd2HzI2aQiR6ULpnLKEIR4="></latexit>

D
h(p)| b̊On(t)|h(p)

E
= 2pµ1 · · · pµn

⌦
x
n�1

↵
h
(t)

<latexit sha1_base64="fm/8osvNazGvMO1fLZ5g5E+UfE0="></latexit>



O(a) improvement

22

b̊
O

rs

n (x, t) = �̊
r
(x, t)�{µ1

$
Dµ2 · · ·

$
D µn}�̊

s(x, t)� terms with �µiµj
<latexit sha1_base64="dAffvxgbIz4TbLA6ZM1g6wMFZFE="></latexit>

Beside the O(a) from the lattice theory twist-2 fields are 
affected by specific O(a) that depend on n

Improvement coefficients are known only for n=2 and only in PT


Only GW fermions or Wtm at maximal twist removes these O(a)

Hadronic matrix elements of flowed operators beside the O(a) from 
the lattice theory are affected by O(am) and short-distance O(a)


The O(am) are independent on n (depend only on the fermion 
content)


With ratios discretization effects are O(a2) —> clover fermions are 
back in the game

O
rs
n (x) = O

rs
µ1···µn

(x) =  
r
(x)�{µ1

$
Dµ2 · · ·

$
D µn} 

s(x)
<latexit sha1_base64="O89lPWHnl0skD5VdjfaYRqwceH0="></latexit>

⌦
xn�1

↵
h
(t)

hxm�1ih (t)
n 6= m n � 3, m � 2

<latexit sha1_base64="6DCviFd2HzI2aQiR6ULpnLKEIR4="></latexit>

D
h(p)| b̊On(t)|h(p)

E
= 2pµ1 · · · pµn

⌦
x
n�1

↵
h
(t)

<latexit sha1_base64="fm/8osvNazGvMO1fLZ5g5E+UfE0="></latexit>

e�CP (x4; t) = a
3
X

x

D
O

ij
C (x4,x; t) eP ji(0,0; 0)

E

<latexit sha1_base64="6yJ6w4SYDYOrLNGTNW4rqEg/hZc="></latexit>

�CP (x4; t) = a
3
X

x

D
O

ij
C (x4,x; t)P

ji(0,0; 0)
E

<latexit sha1_base64="34wKfdTqyGebJpBw4T7s4G/a4gQ="></latexit>

eP ij(x) = �i(x)�µ�5 j(x) +  i(x)�µ�5�j(x)
<latexit sha1_base64="k3rSCnvl4H0TEQEnvtfqiQeEiBM="></latexit>

Kim, Luu, Rizik, A.S.: 2021



O(a) improvement

22

b̊
O

rs

n (x, t) = �̊
r
(x, t)�{µ1

$
Dµ2 · · ·

$
D µn}�̊

s(x, t)� terms with �µiµj
<latexit sha1_base64="dAffvxgbIz4TbLA6ZM1g6wMFZFE="></latexit>

Beside the O(a) from the lattice theory twist-2 fields are 
affected by specific O(a) that depend on n

Improvement coefficients are known only for n=2 and only in PT


Only GW fermions or Wtm at maximal twist removes these O(a)

Hadronic matrix elements of flowed operators beside the O(a) from 
the lattice theory are affected by O(am) and short-distance O(a)


The O(am) are independent on n (depend only on the fermion 
content)


With ratios discretization effects are O(a2) —> clover fermions are 
back in the game

O
rs
n (x) = O

rs
µ1···µn

(x) =  
r
(x)�{µ1

$
Dµ2 · · ·

$
D µn} 

s(x)
<latexit sha1_base64="O89lPWHnl0skD5VdjfaYRqwceH0="></latexit>

⌦
xn�1

↵
h
(t)

hxm�1ih (t)
n 6= m n � 3, m � 2

<latexit sha1_base64="6DCviFd2HzI2aQiR6ULpnLKEIR4="></latexit>

Finite continuum limit and O(a) improved

D
h(p)| b̊On(t)|h(p)

E
= 2pµ1 · · · pµn

⌦
x
n�1

↵
h
(t)

<latexit sha1_base64="fm/8osvNazGvMO1fLZ5g5E+UfE0="></latexit>

e�CP (x4; t) = a
3
X

x

D
O

ij
C (x4,x; t) eP ji(0,0; 0)

E

<latexit sha1_base64="6yJ6w4SYDYOrLNGTNW4rqEg/hZc="></latexit>

�CP (x4; t) = a
3
X

x

D
O

ij
C (x4,x; t)P

ji(0,0; 0)
E

<latexit sha1_base64="34wKfdTqyGebJpBw4T7s4G/a4gQ="></latexit>

eP ij(x) = �i(x)�µ�5 j(x) +  i(x)�µ�5�j(x)
<latexit sha1_base64="k3rSCnvl4H0TEQEnvtfqiQeEiBM="></latexit>

Kim, Luu, Rizik, A.S.: 2021



Potential systematics

23

Finite volume effects at finite a the extension of the local operators is (n-1)a n ⇠ 10� 12
<latexit sha1_base64="yWgFM4E3UIJMPKwrCy/mHkXSMlY="></latexit>

Discretization errors p
8t & na

<latexit sha1_base64="dCSsJsvATfm8cRy8zv+PjO8c09I="></latexit>

Perturbative matching µ = 2 GeV
<latexit sha1_base64="EMeS3zFSRHihitDJcj6e5tqbjhU="></latexit>

cNLL
n (t, µ, g(µ)) = cn(t, q, g(q))exp

(
�
Z g(q)

g(µ)
dx

�n(x)

�(x)

)

<latexit sha1_base64="CTz2uxXH9W05HH8iEh2/jgheD2w="></latexit>

⌦
xn�1

↵MS

h
(µ) =

⌦
xm�1

↵MS

h
(µ)

cm(t, µ)

cn(t, µ)

⌦
xn�1

↵
h
(t)

hxm�1ih (t)
, m 6= n n � 3 m � 2

<latexit sha1_base64="CYrQ48pqwK+4xvl2OvmBawEXtK4="></latexit>


