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The nucleon axial charge     
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•  Introduction 

-       and its phenomenology 

- experiment vs theory 

•  CalLat '18 calculation 

- simulation 

‣ HISQ 2+1+1 gauge fields 

‣ gradient flow smearing with Möbius DW valence quarks 

- Feynman-Hellmann Theorem inspired approach to correlators 

- renormalization; chiral, continuum, and infinite volume extrapolation 

•  Summary and outlook

gA
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• quark flavor-changing transition in nucleon

and its phenomenologygA
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W, q2
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MN = (Mp +Mn)/2
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where                          .

Dirac Pauli induced scalar

induced tensorinduced pseudoscalaraxial-vector

hp(p0)|Wµ|n(p)i = ū(p)(p0)
h
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2MN
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2) +
qµ
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MN

FT (q
2)
i
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• fundamental property of nucleon structure 
• inherently nonperturbative 
• for years, considered a benchmark for LQCD 
• in principle, straightforward: 

- no momenta (in isospin limit) 
- isovector (so no disconnected quark loop) 
- same mature LQCD technology as for meson form factors 

• relevant to...

gA = FA(0)
<latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit>

4

hp(p0)|Wµ|n(p)i = ū(p)(p0)
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and its phenomenologygA
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๏  rate of neutron beta decay, i.e. neutron lifetime 

- beam measurements dropped by PDG 
- more precision from LQCD required to weigh in 
- new radiative correction of
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Hayen and Severijns, 1906.09870𝒪(0.4%)

and its phenomenologygA
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๏ long-range N-N interaction 
- single π exchange at large 

distances,  

- Goldberger-Tremain relation 

- first step in nuclear EFT 

connecting to LQCD 

calculations of N-N 

interactions, e.g.,

6

gπNN = gAMN /Fπ

≳ 2 fm

McElvain and Haxton, PLB 134880 (2019)

and its phenomenologygA
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๏ constraining new physics, e.g., RH currents 

- new radiative correction of               important here
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and its phenomenologygA
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๏ ν-nucleus interactions at small     
- cross section per N for range of nuclear targets (D2, C, Al, CF3Br, ...) 
- QE ν-N dominates at low Eν 

- several LQCD calculations underway for 
-                           at 5% may allow isolation of T2K nuclear effects
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and its phenomenologygA
<latexit sha1_base64="vA9wVutA4KReM658k9vhX/RygII=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcELx4jmgckS5id9G6GzM4uM7NCWAL+gBcPinj1i7z5N04eB00saCiquunuClLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3Uz99iMqzRP5YMYp+jGNJA85o8ZK91G/3i9X3Ko7A1kl3oJUYIFGv/zVGyQsi1EaJqjWXc9NjZ9TZTgTOCn1Mo0pZSMaYddSSWPUfj47dULOrDIgYaJsSUNm6u+JnMZaj+PAdsbUDPWyNxX/87qZCa/9nMs0MyjZfFGYCWISMv2bDLhCZsTYEsoUt7cSNqSKMmPTKdkQvOWXV0nrouq5Ve/uslKrP83jKMIJnMI5eHAFNbiFBjSBQQTP8ApvjnBenHfnY95acBYRHsMfOJ8/L72OHg==</latexit><latexit sha1_base64="vA9wVutA4KReM658k9vhX/RygII=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcELx4jmgckS5id9G6GzM4uM7NCWAL+gBcPinj1i7z5N04eB00saCiquunuClLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3Uz99iMqzRP5YMYp+jGNJA85o8ZK91G/3i9X3Ko7A1kl3oJUYIFGv/zVGyQsi1EaJqjWXc9NjZ9TZTgTOCn1Mo0pZSMaYddSSWPUfj47dULOrDIgYaJsSUNm6u+JnMZaj+PAdsbUDPWyNxX/87qZCa/9nMs0MyjZfFGYCWISMv2bDLhCZsTYEsoUt7cSNqSKMmPTKdkQvOWXV0nrouq5Ve/uslKrP83jKMIJnMI5eHAFNbiFBjSBQQTP8ApvjnBenHfnY95acBYRHsMfOJ8/L72OHg==</latexit><latexit sha1_base64="vA9wVutA4KReM658k9vhX/RygII=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcELx4jmgckS5id9G6GzM4uM7NCWAL+gBcPinj1i7z5N04eB00saCiquunuClLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3Uz99iMqzRP5YMYp+jGNJA85o8ZK91G/3i9X3Ko7A1kl3oJUYIFGv/zVGyQsi1EaJqjWXc9NjZ9TZTgTOCn1Mo0pZSMaYddSSWPUfj47dULOrDIgYaJsSUNm6u+JnMZaj+PAdsbUDPWyNxX/87qZCa/9nMs0MyjZfFGYCWISMv2bDLhCZsTYEsoUt7cSNqSKMmPTKdkQvOWXV0nrouq5Ve/uslKrP83jKMIJnMI5eHAFNbiFBjSBQQTP8ApvjnBenHfnY95acBYRHsMfOJ8/L72OHg==</latexit><latexit sha1_base64="vA9wVutA4KReM658k9vhX/RygII=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoMcELx4jmgckS5id9G6GzM4uM7NCWAL+gBcPinj1i7z5N04eB00saCiquunuClLBtXHdb6ewtr6xuVXcLu3s7u0flA+PWjrJFMMmS0SiOgHVKLjEpuFGYCdVSONAYDsY3Uz99iMqzRP5YMYp+jGNJA85o8ZK91G/3i9X3Ko7A1kl3oJUYIFGv/zVGyQsi1EaJqjWXc9NjZ9TZTgTOCn1Mo0pZSMaYddSSWPUfj47dULOrDIgYaJsSUNm6u+JnMZaj+PAdsbUDPWyNxX/87qZCa/9nMs0MyjZfFGYCWISMv2bDLhCZsTYEsoUt7cSNqSKMmPTKdkQvOWXV0nrouq5Ve/uslKrP83jKMIJnMI5eHAFNbiFBjSBQQTP8ApvjnBenHfnY95acBYRHsMfOJ8/L72OHg==</latexit>

Zeller and Formagio, RMP 84, 1307 (2012)

QE QE

FA(q2 ≲ 1 GeV2)



Experimental precision ~0.2%
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PDG archives (1998-2019)

gA = FA(0)
<latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit>

gA

year

 1.266

 1.267

 1.268

 1.269

 1.27

 1.271

 1.272

 1.273

 1.274

 1.275

 1998  2000  2002  2004  2006  2008  2010  2012  2014  2016  2018  2020



gA

year

 0.85

 0.9

 0.95

 1

 1.05

 1.1

 1.15

 1.2

 1.25

 1.3

 1.35

 1.4

 1998  2000  2002  2004  2006  2008  2010  2012  2014  2016  2018  2020

theory
<latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit>

experiment
<latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit>

FLAG19 avg (Nf = 2 + 1 + 1)
<latexit sha1_base64="uwQGphvHfRkP+UoTmLgmG4vzMrA=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWyFSqEkcaEuhKqgLkQq2Ae0IUymk3bo5MHMpFBC3fgrblwo4ta/cOffOG2z0NYDFw7n3Mu997gRo0Iaxrc2N7+wuLScWcmurq1vbOpb2zURxhyTKg5ZyBsuEoTRgFQllYw0Ik6Q7zJSd3uXI7/eJ1zQMHiQg4jYPuoE1KMYSSU5+u7V7fm1eQpRvwML+TvHO7OKZtHMHzp6zigZY8BZYqYkB1JUHP2r1Q5x7JNAYoaEaJpGJO0EcUkxI8NsKxYkQriHOqSpaIB8Iuxk/MEQHiilDb2QqwokHKu/JxLkCzHwXdXpI9kV095I/M9rxtI7sRMaRLEkAZ4s8mIGZQhHccA25QRLNlAEYU7VrRB3EUdYqtCyKgRz+uVZUrNK5lHJurdy5Ys0jgzYA/ugAExwDMrgBlRAFWDwCJ7BK3jTnrQX7V37mLTOaenMDvgD7fMHHAyTcg==</latexit>

PNDME, PRD98 (2018) 034503
<latexit sha1_base64="EEmSgqFQg+S2X5tyH6cv5E9kJ0Y=">AAACBnicbVDLSsNAFJ34rPEVdSnCYBEqSEnSinVXsIIbJYp9QBvKZDpph04ezEyEErpy46+4caGIW7/BnX9j0mahrQcuHM65l3vvcUJGhdT1b2VhcWl5ZTW3pq5vbG5tazu7DRFEHJM6DljAWw4ShFGf1CWVjLRCTpDnMNJ0hhep33wgXNDAv5ejkNge6vvUpRjJROpqB9ZN7fryBFp3tfMKLJi6UTmGeql8qpegqna1vF7UJ4DzxMhIHmSwutpXpxfgyCO+xAwJ0Tb0UNox4pJiRsZqJxIkRHiI+qSdUB95RNjx5I0xPEqUHnQDnpQv4UT9PREjT4iR5ySdHpIDMeul4n9eO5JuxY6pH0aS+Hi6yI0YlAFMM4E9ygmWbJQQhDlNboV4gDjCMkkuDcGYfXmeNMyiUSqat2a+Ws7iyIF9cAgKwABnoAqugAXqAINH8AxewZvypLwo78rHtHVByWb2wB8onz/pQ5OX</latexit>

CALLAT, Nature 558 (2018) 7708
<latexit sha1_base64="ZeYdeVlxc0fSue8FSNaxFGCwpdI=">AAACCXicbVDLSsNAFJ3UV42vqEs3g0WoICWJlmbZ0o2LIhX6gjaUyXTSDp08mJkIJXTrxl9x40IRt/6BO//GpM1CWw9cOJxzL/fe44SMCqnr30puY3Nreye/q+7tHxweaccnHRFEHJM2DljAew4ShFGftCWVjPRCTpDnMNJ1pvXU7z4QLmjgt+QsJLaHxj51KUYykYYarNcajVrrCt4hGXECy2ULFk3dsC5hpaJbqjrUCnpJXwCuEyMjBZChOdS+BqMARx7xJWZIiL6hh9KOEZcUMzJXB5EgIcJTNCb9hPrII8KOF5/M4UWijKAb8KR8CRfq74kYeULMPCfp9JCciFUvFf/z+pF0LTumfhhJ4uPlIjdiUAYwjQWOKCdYsllCEOY0uRXiCeIIyyS8NARj9eV10jFLxnXJvDcL1Zssjjw4A+egCAxQAVVwC5qgDTB4BM/gFbwpT8qL8q58LFtzSjZzCv5A+fwB8uuVUw==</latexit>

ETMC, 1909.00485 (2019)
<latexit sha1_base64="XQjfuMMPwVxuE/RBFPLcFGdAnRY=">AAACAnicbVDLSsNAFJ3UV42vqCtxM1iEClKSWLHdFYrgRqjQF7ShTKaTdujkwcxEKKG48VfcuFDErV/hzr9x0mah1QMXDufcy733uBGjQprml5ZbWV1b38hv6lvbO7t7xv5BW4Qxx6SFQxbyrosEYTQgLUklI92IE+S7jHTcST31O/eECxoGTTmNiOOjUUA9ipFU0sA4um7e1s+hVTWrJdMsVy5h0Tat6pmuD4yCqaQU8C+xMlIAGRoD47M/DHHsk0BihoToWWYknQRxSTEjM70fCxIhPEEj0lM0QD4RTjJ/YQZPlTKEXshVBRLO1Z8TCfKFmPqu6vSRHItlLxX/83qx9CpOQoMoliTAi0VezKAMYZoHHFJOsGRTRRDmVN0K8RhxhKVKLQ3BWn75L2nbJeuiZN/ZhVo5iyMPjsEJKAILXIEauAEN0AIYPIAn8AJetUftWXvT3hetOS2bOQS/oH18A54IkmE=</latexit>

Slightly more problematic history of calculation...
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gA = FA(0)
<latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit>

( ,  )



Hard to calculate

• Lattice QCD simulations at                      and in finite volumes 

require ChPT... generally difficult for baryons 

• baryons notoriously noisy 

- signal 
- noise 

- affects ability to resolve systematic effects, e.g. excited states 

• CalLat approach addresses each obstacle  

mq > mphys
q

<latexit sha1_base64="EzsJH+yf/jWrRwu8N/alKctZVHo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKKG5cV7APaGCbTSTt0JokzEzGEgF/ixoUibv0Rd/6N08dCWw9cOJxzL/feEyScKe0439bS8srq2nppo7y5tb2za+9VWipOJaFNEvNYdgKsKGcRbWqmOe0kkmIRcNoORldjv/1ApWJxdKuzhHoCDyIWMoK1kXy7Ivz7C1N3eU8KlAwzVfh21ak5E6BF4s5IFWZo+PZXrx+TVNBIE46V6rpOor0cS80Ip0W5lyqaYDLCA9o1NMKCKi+f3F6gI6P0URhLU5FGE/X3RI6FUpkITKfAeqjmvbH4n9dNdXju5SxKUk0jMl0UphzpGI2DQH0mKdE8MwQTycytiAyxxESbuMomBHf+5UXSOqm5Ts29Oa3WL5+mcZTgAA7hGFw4gzpcQwOaQOARnuEV3qzCerHerY9p65I1i3Af/sD6/AFe6JUL</latexit><latexit sha1_base64="EzsJH+yf/jWrRwu8N/alKctZVHo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKKG5cV7APaGCbTSTt0JokzEzGEgF/ixoUibv0Rd/6N08dCWw9cOJxzL/feEyScKe0439bS8srq2nppo7y5tb2za+9VWipOJaFNEvNYdgKsKGcRbWqmOe0kkmIRcNoORldjv/1ApWJxdKuzhHoCDyIWMoK1kXy7Ivz7C1N3eU8KlAwzVfh21ak5E6BF4s5IFWZo+PZXrx+TVNBIE46V6rpOor0cS80Ip0W5lyqaYDLCA9o1NMKCKi+f3F6gI6P0URhLU5FGE/X3RI6FUpkITKfAeqjmvbH4n9dNdXju5SxKUk0jMl0UphzpGI2DQH0mKdE8MwQTycytiAyxxESbuMomBHf+5UXSOqm5Ts29Oa3WL5+mcZTgAA7hGFw4gzpcQwOaQOARnuEV3qzCerHerY9p65I1i3Af/sD6/AFe6JUL</latexit><latexit sha1_base64="EzsJH+yf/jWrRwu8N/alKctZVHo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKKG5cV7APaGCbTSTt0JokzEzGEgF/ixoUibv0Rd/6N08dCWw9cOJxzL/feEyScKe0439bS8srq2nppo7y5tb2za+9VWipOJaFNEvNYdgKsKGcRbWqmOe0kkmIRcNoORldjv/1ApWJxdKuzhHoCDyIWMoK1kXy7Ivz7C1N3eU8KlAwzVfh21ak5E6BF4s5IFWZo+PZXrx+TVNBIE46V6rpOor0cS80Ip0W5lyqaYDLCA9o1NMKCKi+f3F6gI6P0URhLU5FGE/X3RI6FUpkITKfAeqjmvbH4n9dNdXju5SxKUk0jMl0UphzpGI2DQH0mKdE8MwQTycytiAyxxESbuMomBHf+5UXSOqm5Ts29Oa3WL5+mcZTgAA7hGFw4gzpcQwOaQOARnuEV3qzCerHerY9p65I1i3Af/sD6/AFe6JUL</latexit><latexit sha1_base64="EzsJH+yf/jWrRwu8N/alKctZVHo=">AAAB+3icbVDLSsNAFL3xWesr1qWbwSK4KokIupKKG5cV7APaGCbTSTt0JokzEzGEgF/ixoUibv0Rd/6N08dCWw9cOJxzL/feEyScKe0439bS8srq2nppo7y5tb2za+9VWipOJaFNEvNYdgKsKGcRbWqmOe0kkmIRcNoORldjv/1ApWJxdKuzhHoCDyIWMoK1kXy7Ivz7C1N3eU8KlAwzVfh21ak5E6BF4s5IFWZo+PZXrx+TVNBIE46V6rpOor0cS80Ip0W5lyqaYDLCA9o1NMKCKi+f3F6gI6P0URhLU5FGE/X3RI6FUpkITKfAeqjmvbH4n9dNdXju5SxKUk0jMl0UphzpGI2DQH0mKdE8MwQTycytiAyxxESbuMomBHf+5UXSOqm5Ts29Oa3WL5+mcZTgAA7hGFw4gzpcQwOaQOARnuEV3qzCerHerY9p65I1i3Af/sD6/AFe6JUL</latexit>

⇠ e�MBt
<latexit sha1_base64="XXcJpQkuopKoQN2cRql4B0sNORA=">AAAB9XicbZBLSwMxFIUz9VXrq+rSTbAIbiwzIuiy6saNUME+oJ2WTHrbhiYzQ3JHKUPBn+HGhSJu/S/u/Demj4W2Hgh8nHNDbk4QS2HQdb+dzNLyyupadj23sbm1vZPf3auaKNEcKjySka4HzIAUIVRQoIR6rIGpQEItGFyP89oDaCOi8B6HMfiK9ULRFZyhtVpNIxSFVnpy277CUTtfcIvuRHQRvBkUyEzldv6r2Yl4oiBELpkxDc+N0U+ZRsEljHLNxEDM+ID1oGExZAqMn062HtEj63RoN9L2hEgn7u8bKVPGDFVgJxXDvpnPxuZ/WSPB7oWfijBOEEI+faibSIoRHVdAO0IDRzm0wLgWdlfK+0wzjraonC3Bm//yIlRPi55b9O7OCqXLp2kdWXJADskx8cg5KZEbUiYVwokmz+SVvDmPzovz7nxMRzPOrMJ98kfO5w8CSZKU</latexit><latexit sha1_base64="XXcJpQkuopKoQN2cRql4B0sNORA=">AAAB9XicbZBLSwMxFIUz9VXrq+rSTbAIbiwzIuiy6saNUME+oJ2WTHrbhiYzQ3JHKUPBn+HGhSJu/S/u/Demj4W2Hgh8nHNDbk4QS2HQdb+dzNLyyupadj23sbm1vZPf3auaKNEcKjySka4HzIAUIVRQoIR6rIGpQEItGFyP89oDaCOi8B6HMfiK9ULRFZyhtVpNIxSFVnpy277CUTtfcIvuRHQRvBkUyEzldv6r2Yl4oiBELpkxDc+N0U+ZRsEljHLNxEDM+ID1oGExZAqMn062HtEj63RoN9L2hEgn7u8bKVPGDFVgJxXDvpnPxuZ/WSPB7oWfijBOEEI+faibSIoRHVdAO0IDRzm0wLgWdlfK+0wzjraonC3Bm//yIlRPi55b9O7OCqXLp2kdWXJADskx8cg5KZEbUiYVwokmz+SVvDmPzovz7nxMRzPOrMJ98kfO5w8CSZKU</latexit><latexit sha1_base64="XXcJpQkuopKoQN2cRql4B0sNORA=">AAAB9XicbZBLSwMxFIUz9VXrq+rSTbAIbiwzIuiy6saNUME+oJ2WTHrbhiYzQ3JHKUPBn+HGhSJu/S/u/Demj4W2Hgh8nHNDbk4QS2HQdb+dzNLyyupadj23sbm1vZPf3auaKNEcKjySka4HzIAUIVRQoIR6rIGpQEItGFyP89oDaCOi8B6HMfiK9ULRFZyhtVpNIxSFVnpy277CUTtfcIvuRHQRvBkUyEzldv6r2Yl4oiBELpkxDc+N0U+ZRsEljHLNxEDM+ID1oGExZAqMn062HtEj63RoN9L2hEgn7u8bKVPGDFVgJxXDvpnPxuZ/WSPB7oWfijBOEEI+faibSIoRHVdAO0IDRzm0wLgWdlfK+0wzjraonC3Bm//yIlRPi55b9O7OCqXLp2kdWXJADskx8cg5KZEbUiYVwokmz+SVvDmPzovz7nxMRzPOrMJ98kfO5w8CSZKU</latexit><latexit sha1_base64="XXcJpQkuopKoQN2cRql4B0sNORA=">AAAB9XicbZBLSwMxFIUz9VXrq+rSTbAIbiwzIuiy6saNUME+oJ2WTHrbhiYzQ3JHKUPBn+HGhSJu/S/u/Demj4W2Hgh8nHNDbk4QS2HQdb+dzNLyyupadj23sbm1vZPf3auaKNEcKjySka4HzIAUIVRQoIR6rIGpQEItGFyP89oDaCOi8B6HMfiK9ULRFZyhtVpNIxSFVnpy277CUTtfcIvuRHQRvBkUyEzldv6r2Yl4oiBELpkxDc+N0U+ZRsEljHLNxEDM+ID1oGExZAqMn062HtEj63RoN9L2hEgn7u8bKVPGDFVgJxXDvpnPxuZ/WSPB7oWfijBOEEI+faibSIoRHVdAO0IDRzm0wLgWdlfK+0wzjraonC3Bm//yIlRPi55b9O7OCqXLp2kdWXJADskx8cg5KZEbUiYVwokmz+SVvDmPzovz7nxMRzPOrMJ98kfO5w8CSZKU</latexit>

⇠ e�
3
2M⇡t

<latexit sha1_base64="fVKdd2YFNB5yWjRUiJ5XiuBF/8U=">AAACBnicbZDLSgMxGIUz9VbrbdSlCMEiuLHMVEGXFTduhAr2Ap1xyKSZNjTJDElGKMOA4MZXceNCEbc+gzvfxvSy0NYDgcM5f0j+L0wYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkwaOGaxbIdIEUYFaWiqGWknkiAeMtIKB5ejvnVPpKKxuNXDhPgc9QSNKEbaRIG97ynKIbnLjr1IIpyd5Fk1h9eBl1Co88AuOxVnLDhv3Kkpg6nqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe8VJEE4QHqkY6xAnGi/Gy8Rg4PTdKFUSzNERqO0983MsSVGvLQTHKk+2q2G4X/dZ1UR+d+RkWSaiLw5KEoZVDHcMQEdqkkWLOhMQhLav4KcR8ZHNqQKxkI7uzK86ZZrbhOxb05LdcuHiY4imAPHIAj4IIzUANXoA4aAINH8AxewZv1ZL1Y79bHZLRgTRHugj+yPn8AcZ6Y2w==</latexit><latexit sha1_base64="fVKdd2YFNB5yWjRUiJ5XiuBF/8U=">AAACBnicbZDLSgMxGIUz9VbrbdSlCMEiuLHMVEGXFTduhAr2Ap1xyKSZNjTJDElGKMOA4MZXceNCEbc+gzvfxvSy0NYDgcM5f0j+L0wYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkwaOGaxbIdIEUYFaWiqGWknkiAeMtIKB5ejvnVPpKKxuNXDhPgc9QSNKEbaRIG97ynKIbnLjr1IIpyd5Fk1h9eBl1Co88AuOxVnLDhv3Kkpg6nqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe8VJEE4QHqkY6xAnGi/Gy8Rg4PTdKFUSzNERqO0983MsSVGvLQTHKk+2q2G4X/dZ1UR+d+RkWSaiLw5KEoZVDHcMQEdqkkWLOhMQhLav4KcR8ZHNqQKxkI7uzK86ZZrbhOxb05LdcuHiY4imAPHIAj4IIzUANXoA4aAINH8AxewZv1ZL1Y79bHZLRgTRHugj+yPn8AcZ6Y2w==</latexit><latexit sha1_base64="fVKdd2YFNB5yWjRUiJ5XiuBF/8U=">AAACBnicbZDLSgMxGIUz9VbrbdSlCMEiuLHMVEGXFTduhAr2Ap1xyKSZNjTJDElGKMOA4MZXceNCEbc+gzvfxvSy0NYDgcM5f0j+L0wYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkwaOGaxbIdIEUYFaWiqGWknkiAeMtIKB5ejvnVPpKKxuNXDhPgc9QSNKEbaRIG97ynKIbnLjr1IIpyd5Fk1h9eBl1Co88AuOxVnLDhv3Kkpg6nqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe8VJEE4QHqkY6xAnGi/Gy8Rg4PTdKFUSzNERqO0983MsSVGvLQTHKk+2q2G4X/dZ1UR+d+RkWSaiLw5KEoZVDHcMQEdqkkWLOhMQhLav4KcR8ZHNqQKxkI7uzK86ZZrbhOxb05LdcuHiY4imAPHIAj4IIzUANXoA4aAINH8AxewZv1ZL1Y79bHZLRgTRHugj+yPn8AcZ6Y2w==</latexit><latexit sha1_base64="fVKdd2YFNB5yWjRUiJ5XiuBF/8U=">AAACBnicbZDLSgMxGIUz9VbrbdSlCMEiuLHMVEGXFTduhAr2Ap1xyKSZNjTJDElGKMOA4MZXceNCEbc+gzvfxvSy0NYDgcM5f0j+L0wYVdpxvq3CwuLS8kpxtbS2vrG5ZW/vNFWcSkwaOGaxbIdIEUYFaWiqGWknkiAeMtIKB5ejvnVPpKKxuNXDhPgc9QSNKEbaRIG97ynKIbnLjr1IIpyd5Fk1h9eBl1Co88AuOxVnLDhv3Kkpg6nqgf3ldWOcciI0Zkipjusk2s+Q1BQzkpe8VJEE4QHqkY6xAnGi/Gy8Rg4PTdKFUSzNERqO0983MsSVGvLQTHKk+2q2G4X/dZ1UR+d+RkWSaiLw5KEoZVDHcMQEdqkkWLOhMQhLav4KcR8ZHNqQKxkI7uzK86ZZrbhOxb05LdcuHiY4imAPHIAj4IIzUANXoA4aAINH8AxewZv1ZL1Y79bHZLRgTRHugj+yPn8AcZ6Y2w==</latexit>
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•  Introduction 

-       and its phenomenology 

- experiment vs theory 

•  CalLat '18 calculation 

- simulation 

‣ HISQ 2+1+1 gauge fields 

‣ gradient flow smearing with Möbius DW valence quarks 

- Feynman-Hellmann Theorem inspired approach to correlators 

- renormalization; chiral, continuum, and infinite volume extrapolation 

•  Summary and outlook

gA
<latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit>

Berkowitz et al,  PRD 96, 054513 (2017)
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MILC HISQ Nf = 2+1+1 gauge fields  
• HISQ u,d,s,c sea quarks with discretization effects  
• tadpole improved, 1-loop Symanzik gauge action with 

O(↵sa
2, a4)
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Bazavov et al, PRD 87, 0545 (2013)
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MILC HISQ Nf = 2+1+1 gauge fields  
• HISQ u,d,s,c sea quarks with discretization effects  
• tadpole improved, 1-loop Symanzik gauge action with  
• to improve extrapolation in      , we generated new ensemblesmq

<latexit sha1_base64="yNVvejIaOy24os+bCcNHu2H0jyA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTQwkR9jbTJIlu3vn7p4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJd7L72C1X/Ko/A1kmQU4qkKPeLX91ejFLJSrLBDWmHfiJDTOqLWcCJ6VOajChbEQH2HZUUYkmzGanTsiJU3qkH2tXypKZ+nsio9KYsYxcp6R2aBa9qfif105t/zLMuEpSi4rNF/VTQWxMpn+THtfIrBg7Qpnm7lbChlRTZl06JRdCsPjyMmmeVQO/GtyeV2pXeRxFOIJjOIUALqAGN1CHBjAYwDO8wpsnvBfv3fuYtxa8fOYQ/sD7/AFauo3R</latexit><latexit sha1_base64="yNVvejIaOy24os+bCcNHu2H0jyA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTQwkR9jbTJIlu3vn7p4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJd7L72C1X/Ko/A1kmQU4qkKPeLX91ejFLJSrLBDWmHfiJDTOqLWcCJ6VOajChbEQH2HZUUYkmzGanTsiJU3qkH2tXypKZ+nsio9KYsYxcp6R2aBa9qfif105t/zLMuEpSi4rNF/VTQWxMpn+THtfIrBg7Qpnm7lbChlRTZl06JRdCsPjyMmmeVQO/GtyeV2pXeRxFOIJjOIUALqAGN1CHBjAYwDO8wpsnvBfv3fuYtxa8fOYQ/sD7/AFauo3R</latexit><latexit sha1_base64="yNVvejIaOy24os+bCcNHu2H0jyA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTQwkR9jbTJIlu3vn7p4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJd7L72C1X/Ko/A1kmQU4qkKPeLX91ejFLJSrLBDWmHfiJDTOqLWcCJ6VOajChbEQH2HZUUYkmzGanTsiJU3qkH2tXypKZ+nsio9KYsYxcp6R2aBa9qfif105t/zLMuEpSi4rNF/VTQWxMpn+THtfIrBg7Qpnm7lbChlRTZl06JRdCsPjyMmmeVQO/GtyeV2pXeRxFOIJjOIUALqAGN1CHBjAYwDO8wpsnvBfv3fuYtxa8fOYQ/sD7/AFauo3R</latexit><latexit sha1_base64="yNVvejIaOy24os+bCcNHu2H0jyA=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTQwkR9jbTJIlu3vn7p4QjvwEGwtFbP1Fdv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJd7L72C1X/Ko/A1kmQU4qkKPeLX91ejFLJSrLBDWmHfiJDTOqLWcCJ6VOajChbEQH2HZUUYkmzGanTsiJU3qkH2tXypKZ+nsio9KYsYxcp6R2aBa9qfif105t/zLMuEpSi4rNF/VTQWxMpn+THtfIrBg7Qpnm7lbChlRTZl06JRdCsPjyMmmeVQO/GtyeV2pXeRxFOIJjOIUALqAGN1CHBjAYwDO8wpsnvBfv3fuYtxa8fOYQ/sD7/AFauo3R</latexit>
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<latexit sha1_base64="Mz1ffmOXJxoQoUU8Ii9JGjLeLwY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgVpCSloCspuHFnBfuAJg0302k7dPJgZiKU0K0bf8WNC0Xc+gfu/BsnbRbaemCGwzn3cu89fsyZVJb1baysrq1vbBa2its7u3v75sFhS0aJILRJIh6Jjg+SchbSpmKK004sKAQ+p21/fJ357QcqJIvCezWJqRvAMGQDRkBpyTOxE4AaEeDp7bTsAI9H4MleFUOveq6/2plnlqyKNQNeJnZOSihHwzO/nH5EkoCGinCQsmtbsXJTEIoRTqdFJ5E0BjKGIe1qGkJApZvOLpniU6308SAS+oUKz9TfHSkEUk4CX1dme8tFLxP/87qJGly6KQvjRNGQzAcNEo5VhLNYcJ8JShSfaAJEML0rJiMQQJQOr6hDsBdPXiatasW2KvZdrVS/yuMooGN0gsrIRheojm5QAzURQY/oGb2iN+PJeDHejY956YqR9xyhPzA+fwBeKZjJ</latexit><latexit sha1_base64="Mz1ffmOXJxoQoUU8Ii9JGjLeLwY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgVpCSloCspuHFnBfuAJg0302k7dPJgZiKU0K0bf8WNC0Xc+gfu/BsnbRbaemCGwzn3cu89fsyZVJb1baysrq1vbBa2its7u3v75sFhS0aJILRJIh6Jjg+SchbSpmKK004sKAQ+p21/fJ357QcqJIvCezWJqRvAMGQDRkBpyTOxE4AaEeDp7bTsAI9H4MleFUOveq6/2plnlqyKNQNeJnZOSihHwzO/nH5EkoCGinCQsmtbsXJTEIoRTqdFJ5E0BjKGIe1qGkJApZvOLpniU6308SAS+oUKz9TfHSkEUk4CX1dme8tFLxP/87qJGly6KQvjRNGQzAcNEo5VhLNYcJ8JShSfaAJEML0rJiMQQJQOr6hDsBdPXiatasW2KvZdrVS/yuMooGN0gsrIRheojm5QAzURQY/oGb2iN+PJeDHejY956YqR9xyhPzA+fwBeKZjJ</latexit><latexit sha1_base64="Mz1ffmOXJxoQoUU8Ii9JGjLeLwY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgVpCSloCspuHFnBfuAJg0302k7dPJgZiKU0K0bf8WNC0Xc+gfu/BsnbRbaemCGwzn3cu89fsyZVJb1baysrq1vbBa2its7u3v75sFhS0aJILRJIh6Jjg+SchbSpmKK004sKAQ+p21/fJ357QcqJIvCezWJqRvAMGQDRkBpyTOxE4AaEeDp7bTsAI9H4MleFUOveq6/2plnlqyKNQNeJnZOSihHwzO/nH5EkoCGinCQsmtbsXJTEIoRTqdFJ5E0BjKGIe1qGkJApZvOLpniU6308SAS+oUKz9TfHSkEUk4CX1dme8tFLxP/87qJGly6KQvjRNGQzAcNEo5VhLNYcJ8JShSfaAJEML0rJiMQQJQOr6hDsBdPXiatasW2KvZdrVS/yuMooGN0gsrIRheojm5QAzURQY/oGb2iN+PJeDHejY956YqR9xyhPzA+fwBeKZjJ</latexit><latexit sha1_base64="Mz1ffmOXJxoQoUU8Ii9JGjLeLwY=">AAACCXicbVDLSsNAFJ34rPUVdelmsAgVpCSloCspuHFnBfuAJg0302k7dPJgZiKU0K0bf8WNC0Xc+gfu/BsnbRbaemCGwzn3cu89fsyZVJb1baysrq1vbBa2its7u3v75sFhS0aJILRJIh6Jjg+SchbSpmKK004sKAQ+p21/fJ357QcqJIvCezWJqRvAMGQDRkBpyTOxE4AaEeDp7bTsAI9H4MleFUOveq6/2plnlqyKNQNeJnZOSihHwzO/nH5EkoCGinCQsmtbsXJTEIoRTqdFJ5E0BjKGIe1qGkJApZvOLpniU6308SAS+oUKz9TfHSkEUk4CX1dme8tFLxP/87qJGly6KQvjRNGQzAcNEo5VhLNYcJ8JShSfaAJEML0rJiMQQJQOr6hDsBdPXiatasW2KvZdrVS/yuMooGN0gsrIRheojm5QAzURQY/oGb2iN+PJeDHejY956YqR9xyhPzA+fwBeKZjJ</latexit>



MILC HISQ Nf = 2+1+1 gauge fields offer  
• large statistics 

15



MILC HISQ Nf = 2+1+1 gauge fields offer  
• large statistics 
• multiple volumes, including ideal volume study subset 

16



MILC HISQ Nf = 2+1+1 gauge fields offer  
• large statistics 
• multiple volumes, including ideal volume study subset 
• range of lattice spacings 

17



MILC HISQ Nf = 2+1+1 gauge fields offer  
• large statistics 
• multiple volumes, including ideal volume study subset 
• range of lattice spacings 
• range of quark masses, including physical values
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• begin with 4d gauge fields 

• extend to continuous 5th dimension,  , via               for all     s.t. 

• diffusion equation drives "flow" in    toward classical minimum 

• common for scale setting, e.g., for  

• introduces length scale                    that smears out UV physics 

•   will be       throughout rest of talk

Gradient flow smearing

@tBµ = D⌫G⌫µ
<latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit>

Narayanan and Neuberger, JHEP 03, 064 (2006) 
Luscher and Weisz, JHEP 02, 051 (2011) 

Luscher, JHEP 04, 123 (2013)

Aµ(x)
<latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit>

Bµ(t, x)
<latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit>

Bµ(0, x) = Aµ(x)
<latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit>

lgf ⇠ a
p
8t

<latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit>

E =
1

4
Ba

µ⌫B
a
µ⌫

<latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

tgf
<latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>
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<latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit>

µ
<latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit>
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ZA (Mπ ≈ 310 MeV)MN /Fπ (Mπ ≈ 310 MeV)

we find: 

• reduced discretization effects, e.g.   

• continuum extrapolation independent of flow 

• improved stochastic uncertainties

ZA = ZV +O(a2) ⇠ 1
<latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit>

Gradient flow smearing with Möbius Domain Wall



•  Introduction 

-       and its phenomenology 

- experiment vs theory 

•  CalLat '18 calculation 

- simulation 

‣ HISQ 2+1+1 gauge fields 

‣ gradient flow smearing with Möbius DW valence quarks 

- Feynman-Hellmann Theorem inspired approach to correlators 

- renormalization; chiral, continuum, and infinite volume extrapolation 

•  Summary and outlook

gA
<latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit>
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<latexit sha1_base64="BaWOYlcO6WKSQVWlhi1yn3P92v0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHd+WMsA==</latexit><latexit sha1_base64="BaWOYlcO6WKSQVWlhi1yn3P92v0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHd+WMsA==</latexit><latexit sha1_base64="BaWOYlcO6WKSQVWlhi1yn3P92v0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHd+WMsA==</latexit><latexit sha1_base64="BaWOYlcO6WKSQVWlhi1yn3P92v0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2Vmu6gXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MHd+WMsA==</latexit> t0

<latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

x N
<latexit sha1_base64="xC4WQGpW4aYStRlrheUI+mglWFM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHiSFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AaVdjM4=</latexit><latexit sha1_base64="xC4WQGpW4aYStRlrheUI+mglWFM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHiSFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AaVdjM4=</latexit><latexit sha1_base64="xC4WQGpW4aYStRlrheUI+mglWFM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHiSFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AaVdjM4=</latexit><latexit sha1_base64="xC4WQGpW4aYStRlrheUI+mglWFM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHiSFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AaVdjM4=</latexit>

J
<latexit sha1_base64="q9Zbp+6XU6muFxMWAxB460DcH2o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvIinFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AZ9NjMo=</latexit><latexit sha1_base64="q9Zbp+6XU6muFxMWAxB460DcH2o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvIinFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AZ9NjMo=</latexit><latexit sha1_base64="q9Zbp+6XU6muFxMWAxB460DcH2o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvIinFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AZ9NjMo=</latexit><latexit sha1_base64="q9Zbp+6XU6muFxMWAxB460DcH2o=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvIinFuwHtKFstpN27WYTdjdCCf0FXjwo4tWf5M1/47bNQVsfDDzem2FmXpAIro3rfjuFtfWNza3idmlnd2//oHx41NJxqhg2WSxi1QmoRsElNg03AjuJQhoFAtvB+Hbmt59QaR7LBzNJ0I/oUPKQM2qs1Ljvlytu1Z2DrBIvJxXIUe+Xv3qDmKURSsME1brruYnxM6oMZwKnpV6qMaFsTIfYtVTSCLWfzQ+dkjOrDEgYK1vSkLn6eyKjkdaTKLCdETUjvezNxP+8bmrCaz/jMkkNSrZYFKaCmJjMviYDrpAZMbGEMsXtrYSNqKLM2GxKNgRv+eVV0rqoem7Va1xWajd5HEU4gVM4Bw+uoAZ3UIcmMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AZ9NjMo=</latexit>

N†
<latexit sha1_base64="hzzxOHaj1vHPVepmogiWpcupZB8=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHiSCvZD2lg2m0m6dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpBypo3rfjulldW19Y3yZmVre2d3r7p/0NZJpii0aMIT1Q2IBs4ktAwzHLqpAiICDp1gdD31O0+gNEvkvRmn4AsSSxYxSoyVHm4f+yGJY1CDas2tuzPgZeIVpIYKNAfVr36Y0EyANJQTrXuemxo/J8owymFS6WcaUkJHJIaepZII0H4+O3iCT6wS4ihRtqTBM/X3RE6E1mMR2E5BzFAvelPxP6+XmejSz5lMMwOSzhdFGccmwdPvccgUUMPHlhCqmL0V0yFRhBqbUcWG4C2+vEzaZ3XPrXt357XGVRFHGR2hY3SKPHSBGugGNVELUSTQM3pFb45yXpx352PeWnKKmUP0B87nD5ypkEI=</latexit><latexit sha1_base64="hzzxOHaj1vHPVepmogiWpcupZB8=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHiSCvZD2lg2m0m6dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpBypo3rfjulldW19Y3yZmVre2d3r7p/0NZJpii0aMIT1Q2IBs4ktAwzHLqpAiICDp1gdD31O0+gNEvkvRmn4AsSSxYxSoyVHm4f+yGJY1CDas2tuzPgZeIVpIYKNAfVr36Y0EyANJQTrXuemxo/J8owymFS6WcaUkJHJIaepZII0H4+O3iCT6wS4ihRtqTBM/X3RE6E1mMR2E5BzFAvelPxP6+XmejSz5lMMwOSzhdFGccmwdPvccgUUMPHlhCqmL0V0yFRhBqbUcWG4C2+vEzaZ3XPrXt357XGVRFHGR2hY3SKPHSBGugGNVELUSTQM3pFb45yXpx352PeWnKKmUP0B87nD5ypkEI=</latexit><latexit sha1_base64="hzzxOHaj1vHPVepmogiWpcupZB8=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHiSCvZD2lg2m0m6dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpBypo3rfjulldW19Y3yZmVre2d3r7p/0NZJpii0aMIT1Q2IBs4ktAwzHLqpAiICDp1gdD31O0+gNEvkvRmn4AsSSxYxSoyVHm4f+yGJY1CDas2tuzPgZeIVpIYKNAfVr36Y0EyANJQTrXuemxo/J8owymFS6WcaUkJHJIaepZII0H4+O3iCT6wS4ihRtqTBM/X3RE6E1mMR2E5BzFAvelPxP6+XmejSz5lMMwOSzhdFGccmwdPvccgUUMPHlhCqmL0V0yFRhBqbUcWG4C2+vEzaZ3XPrXt357XGVRFHGR2hY3SKPHSBGugGNVELUSTQM3pFb45yXpx352PeWnKKmUP0B87nD5ypkEI=</latexit><latexit sha1_base64="hzzxOHaj1vHPVepmogiWpcupZB8=">AAAB8HicbVBNS8NAEN3Ur1q/qh69LBbBU0lE0JMUvHiSCvZD2lg2m0m6dHcTdjdCCf0VXjwo4tWf481/47bNQVsfDDzem2FmXpBypo3rfjulldW19Y3yZmVre2d3r7p/0NZJpii0aMIT1Q2IBs4ktAwzHLqpAiICDp1gdD31O0+gNEvkvRmn4AsSSxYxSoyVHm4f+yGJY1CDas2tuzPgZeIVpIYKNAfVr36Y0EyANJQTrXuemxo/J8owymFS6WcaUkJHJIaepZII0H4+O3iCT6wS4ihRtqTBM/X3RE6E1mMR2E5BzFAvelPxP6+XmejSz5lMMwOSzhdFGccmwdPvccgUUMPHlhCqmL0V0yFRhBqbUcWG4C2+vEzaZ3XPrXt357XGVRFHGR2hY3SKPHSBGugGNVELUSTQM3pFb45yXpx352PeWnKKmUP0B87nD5ypkEI=</latexit>

Standard approach to 3pt correlators

• generate data for (a handful of) fixed 

• extract matrix elements from t and    dependence 

• signal (and signal to noise) decays from both ends 

• need plateau and/or control over excited states
22

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

t0
<latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit><latexit sha1_base64="ScsatfJtL62VzRC6DRK0zFXrxSw=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbRU0mkoCcpePFYxX5AG8pmu2mXbjZhdyKU0H/gxYMiXv1H3vw3btsctPXBwOO9GWbmBYkUBl332ymsrW9sbhW3Szu7e/sH5cOjlolTzXiTxTLWnYAaLoXiTRQoeSfRnEaB5O1gfDvz209cGxGrR5wk3I/oUIlQMIpWesDzfrniVt05yCrxclKBHI1++as3iFkacYVMUmO6npugn1GNgkk+LfVSwxPKxnTIu5YqGnHjZ/NLp+TMKgMSxtqWQjJXf09kNDJmEgW2M6I4MsveTPzP66YYXvuZUEmKXLHFojCVBGMye5sMhOYM5cQSyrSwtxI2opoytOGUbAje8surpHVZ9dyqd1+r1G/yOIpwAqdwAR5cQR3uoAFNYBDCM7zCmzN2Xpx352PRWnDymWP4A+fzBz94jSU=</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>



• to control it, omitted the 7    nearest the source/sink

... an example. PNDME, PRD98 (2018) 034503
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x

• must fit dependence on both    and t
<latexit sha1_base64="BHiz/08bMp73rlIhp5Borjv1En4=">AAAB6nicbVDLSgNBEOyNr7i+oh69DAbBU9iNgp4k4MVjRPOAZAmzk9lkyOyDmV4hLPkELx4U8eoXefNvnE32oIkFDUVVN91dfiKFRsf5tkpr6xubW+Vte2d3b/+gcnjU1nGqGG+xWMaq61PNpYh4CwVK3k0Up6Evecef3OZ+54krLeLoEacJ90I6ikQgGEUjPaBtDypVp+bMQVaJW5AqFGgOKl/9YczSkEfIJNW65zoJehlVKJjkM7ufap5QNqEj3jM0oiHXXjY/dUbOjDIkQaxMRUjm6u+JjIZaT0PfdIYUx3rZy8X/vF6KwbWXiShJkUdssShIJcGY5H+ToVCcoZwaQpkS5lbCxlRRhiadPAR3+eVV0q7X3Ita/f6y2rgp4ijDCZzCObhwBQ24gya0gMEInuEV3ixpvVjv1seitWQVM8fwB9bnD0lejSA=</latexit>

t0
<latexit sha1_base64="+h0QUvrUGDeWE7bg5Z9iW9FaUKU=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbRU0mqoCcpePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlvTNIctPXBwOO9GWbm+RFn2jjOt1VZW9/Y3Kpu2zu7e/sHtcOjrg5jRWiHhDxUfR9rypmkHcMMp/1IUSx8Tnv+7C73e09UaRbKR5NE1BN4IlnACDaFdG7bo1rdaTgF0CpxS1KHEu1R7Ws4DkksqDSEY60HrhMZL8XKMMLp3B7GmkaYzPCEDjIqsaDaS4tb5+gsU8YoCFVW0qBC/T2RYqF1IvysU2Az1cteLv7nDWIT3Hgpk1FsqCSLRUHMkQlR/jgaM0WJ4UlGMFEsuxWRKVaYmCyePAR3+eVV0m023MtG8+Gq3rot46jCCZzCBbhwDS24hzZ0gMAUnuEV3ixhvVjv1seitWKVM8fwB9bnD6okjVE=</latexit>

t0
<latexit sha1_base64="+h0QUvrUGDeWE7bg5Z9iW9FaUKU=">AAAB63icbVBNS8NAEJ3Urxq/qh69LBbRU0mqoCcpePFYwX5AG8pmu2mX7m7C7kYIoX/BiwdFvPqHvPlvTNIctPXBwOO9GWbm+RFn2jjOt1VZW9/Y3Kpu2zu7e/sHtcOjrg5jRWiHhDxUfR9rypmkHcMMp/1IUSx8Tnv+7C73e09UaRbKR5NE1BN4IlnACDaFdG7bo1rdaTgF0CpxS1KHEu1R7Ws4DkksqDSEY60HrhMZL8XKMMLp3B7GmkaYzPCEDjIqsaDaS4tb5+gsU8YoCFVW0qBC/T2RYqF1IvysU2Az1cteLv7nDWIT3Hgpk1FsqCSLRUHMkQlR/jgaM0WJ4UlGMFEsuxWRKVaYmCyePAR3+eVV0m023MtG8+Gq3rot46jCCZzCBbhwDS24hzZ0gMAUnuEV3ixhvVjv1seitWKVM8fwB9bnD6okjVE=</latexit>

t0 � t/2
<latexit sha1_base64="ctWpZBGBA/+jo04uOMCgbE6HyWY=">AAAB73icbVDLSgNBEOyNr7i+oh69DAbRi3E3CnqSgBePEcwDkiXMTmaTIbMPZ3qFsOQnvHhQxKu/482/cZLsQaMFDUVVN91dfiKFRsf5sgpLyyura8V1e2Nza3untLvX1HGqGG+wWMaq7VPNpYh4AwVK3k4Up6Evecsf3Uz91iNXWsTRPY4T7oV0EIlAMIpGauPxKZ5VbbtXKjsVZwbyl7g5KUOOeq/02e3HLA15hExSrTuuk6CXUYWCST6xu6nmCWUjOuAdQyMacu1ls3sn5MgofRLEylSEZKb+nMhoqPU49E1nSHGoF72p+J/XSTG48jIRJSnyiM0XBakkGJPp86QvFGcox4ZQpoS5lbAhVZShiWgagrv48l/SrFbc80r17qJcu87jKMIBHMIJuHAJNbiFOjSAgYQneIFX68F6tt6s93lrwcpn9uEXrI9vywyOew==</latexit>

t0 � t/2
<latexit sha1_base64="ctWpZBGBA/+jo04uOMCgbE6HyWY=">AAAB73icbVDLSgNBEOyNr7i+oh69DAbRi3E3CnqSgBePEcwDkiXMTmaTIbMPZ3qFsOQnvHhQxKu/482/cZLsQaMFDUVVN91dfiKFRsf5sgpLyyura8V1e2Nza3untLvX1HGqGG+wWMaq7VPNpYh4AwVK3k4Up6Evecsf3Uz91iNXWsTRPY4T7oV0EIlAMIpGauPxKZ5VbbtXKjsVZwbyl7g5KUOOeq/02e3HLA15hExSrTuuk6CXUYWCST6xu6nmCWUjOuAdQyMacu1ls3sn5MgofRLEylSEZKb+nMhoqPU49E1nSHGoF72p+J/XSTG48jIRJSnyiM0XBakkGJPp86QvFGcox4ZQpoS5lbAhVZShiWgagrv48l/SrFbc80r17qJcu87jKMIBHMIJuHAJNbiFOjSAgYQneIFX68F6tt6s93lrwcpn9uEXrI9vywyOew==</latexit>

N†(0)
<latexit sha1_base64="/YPLp822RAf+13mapmJwT2xTKMs=">AAAB9XicbVBNS8NAEJ34WeNX1aOXxSLUS0mqoCcpePEkFewHtGnZbDbp0s0m7G6UEvo/vHhQxKv/xZv/xqTNQVsfDDzem2FmnhtzprRlfRsrq2vrG5ulLXN7Z3dvv3xw2FZRIgltkYhHsutiRTkTtKWZ5rQbS4pDl9OOO77J/c4jlYpF4kFPYuqEOBDMZwTrTBrcDfoeDgIqq9aZaQ7LFatmzYCWiV2QChRoDstffS8iSUiFJhwr1bOtWDsplpoRTqdmP1E0xmSMA9rLqMAhVU46u3qKTjPFQ34ksxIazdTfEykOlZqEbtYZYj1Si14u/uf1Eu1fOSkTcaKpIPNFfsKRjlAeAfKYpETzSUYwkSy7FZERlpjoLKg8BHvx5WXSrtfs81r9/qLSuC7iKMExnEAVbLiEBtxCE1pAQMIzvMKb8WS8GO/Gx7x1xShmjuAPjM8fS4eRDQ==</latexit>

J(t0)
<latexit sha1_base64="5pVC+8tMCimQokZ+xFVMtDrPevk=">AAAB7nicbVBNS8NAEJ34WeNX1aOXxSLWS0mqoCcpeBFPFewHtKFstpt26WYTdidCKf0RXjwo4tXf481/Y9LmoK0PBh7vzTAzz4+lMOg439bK6tr6xmZhy97e2d3bLx4cNk2UaMYbLJKRbvvUcCkUb6BAydux5jT0JW/5o9vMbz1xbUSkHnEccy+kAyUCwSimUuu+jGfntt0rlpyKMwNZJm5OSpCj3it+dfsRS0KukElqTMd1YvQmVKNgkk/tbmJ4TNmIDngnpYqG3HiT2blTcpoqfRJEOi2FZKb+npjQ0Jhx6KedIcWhWfQy8T+vk2Bw7U2EihPkis0XBYkkGJHsd9IXmjOU45RQpkV6K2FDqinDNKEsBHfx5WXSrFbci0r14bJUu8njKMAxnEAZXLiCGtxBHRrAYATP8ApvVmy9WO/Wx7x1xcpnjuAPrM8fB2OOCg==</latexit>

N(t)
<latexit sha1_base64="UMZI9SCoAwdW5ho7m66QPQvsFBA=">AAAB7XicbVBNSwMxEM3Wr7p+VT16CRahXsquCnqSghdPUsF+QLuUbJptY7PJkswKpfQ/ePGgiFf/jzf/jdl2D9r6YODx3gwz88JEcAOe9+0UVlbX1jeKm+7W9s7uXmn/oGlUqilrUCWUbofEMMElawAHwdqJZiQOBWuFo5vMbz0xbbiSDzBOWBCTgeQRpwSs1LyrwKnr9kplr+rNgJeJn5MyylHvlb66fUXTmEmgghjT8b0EggnRwKlgU7ebGpYQOiID1rFUkpiZYDK7dopPrNLHkdK2JOCZ+ntiQmJjxnFoO2MCQ7PoZeJ/XieF6CqYcJmkwCSdL4pSgUHh7HXc55pREGNLCNXc3orpkGhCwQaUheAvvrxMmmdV/7x6dn9Rrl3ncRTRETpGFeSjS1RDt6iOGoiiR/SMXtGbo5wX5935mLcWnHzmEP2B8/kDrBON3Q==</latexit>

• for plot on right, 84 data points ⇒ data covariance matrix is big  



Simpler for 2pt correlators

N†(0)
<latexit sha1_base64="u2TlYrN/xtCRpSHfcQ1ooVyUNwE=">AAAB83icbVBNS8NAEJ34WetX1aOXYBHqpSQi6EkKXjxJBfsBTSybzSRdutmE3Y1QSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZF2ScKe0439bK6tr6xmZpq7y9s7u3Xzk4bKs0lxRbNOWp7AZEIWcCW5ppjt1MIkkCjp1geDP1O08oFUvFgx5l6CckFixilGgjeXePXkjiGGXNOetXqk7dmcFeJm5BqlCg2a98eWFK8wSFppwo1XOdTPtjIjWjHCdlL1eYETokMfYMFSRB5Y9nN0/sU6OEdpRKU0LbM/X3xJgkSo2SwHQmRA/UojcV//N6uY6u/DETWa5R0PmiKOe2Tu1pAHbIJFLNR4YQKpm51aYDIgnVJqayCcFdfHmZtM/rrlN37y+qjesijhIcwwnUwIVLaMAtNKEFFDJ4hld4s3LrxXq3PuatK1YxcwR/YH3+ANn0kOE=</latexit><latexit sha1_base64="u2TlYrN/xtCRpSHfcQ1ooVyUNwE=">AAAB83icbVBNS8NAEJ34WetX1aOXYBHqpSQi6EkKXjxJBfsBTSybzSRdutmE3Y1QSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZF2ScKe0439bK6tr6xmZpq7y9s7u3Xzk4bKs0lxRbNOWp7AZEIWcCW5ppjt1MIkkCjp1geDP1O08oFUvFgx5l6CckFixilGgjeXePXkjiGGXNOetXqk7dmcFeJm5BqlCg2a98eWFK8wSFppwo1XOdTPtjIjWjHCdlL1eYETokMfYMFSRB5Y9nN0/sU6OEdpRKU0LbM/X3xJgkSo2SwHQmRA/UojcV//N6uY6u/DETWa5R0PmiKOe2Tu1pAHbIJFLNR4YQKpm51aYDIgnVJqayCcFdfHmZtM/rrlN37y+qjesijhIcwwnUwIVLaMAtNKEFFDJ4hld4s3LrxXq3PuatK1YxcwR/YH3+ANn0kOE=</latexit><latexit sha1_base64="u2TlYrN/xtCRpSHfcQ1ooVyUNwE=">AAAB83icbVBNS8NAEJ34WetX1aOXYBHqpSQi6EkKXjxJBfsBTSybzSRdutmE3Y1QSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZF2ScKe0439bK6tr6xmZpq7y9s7u3Xzk4bKs0lxRbNOWp7AZEIWcCW5ppjt1MIkkCjp1geDP1O08oFUvFgx5l6CckFixilGgjeXePXkjiGGXNOetXqk7dmcFeJm5BqlCg2a98eWFK8wSFppwo1XOdTPtjIjWjHCdlL1eYETokMfYMFSRB5Y9nN0/sU6OEdpRKU0LbM/X3xJgkSo2SwHQmRA/UojcV//N6uY6u/DETWa5R0PmiKOe2Tu1pAHbIJFLNR4YQKpm51aYDIgnVJqayCcFdfHmZtM/rrlN37y+qjesijhIcwwnUwIVLaMAtNKEFFDJ4hld4s3LrxXq3PuatK1YxcwR/YH3+ANn0kOE=</latexit><latexit sha1_base64="u2TlYrN/xtCRpSHfcQ1ooVyUNwE=">AAAB83icbVBNS8NAEJ34WetX1aOXYBHqpSQi6EkKXjxJBfsBTSybzSRdutmE3Y1QSv+GFw+KePXPePPfuG1z0NYHA4/3ZpiZF2ScKe0439bK6tr6xmZpq7y9s7u3Xzk4bKs0lxRbNOWp7AZEIWcCW5ppjt1MIkkCjp1geDP1O08oFUvFgx5l6CckFixilGgjeXePXkjiGGXNOetXqk7dmcFeJm5BqlCg2a98eWFK8wSFppwo1XOdTPtjIjWjHCdlL1eYETokMfYMFSRB5Y9nN0/sU6OEdpRKU0LbM/X3xJgkSo2SwHQmRA/UojcV//N6uY6u/DETWa5R0PmiKOe2Tu1pAHbIJFLNR4YQKpm51aYDIgnVJqayCcFdfHmZtM/rrlN37y+qjesijhIcwwnUwIVLaMAtNKEFFDJ4hld4s3LrxXq3PuatK1YxcwR/YH3+ANn0kOE=</latexit>

N(t)
<latexit sha1_base64="JRWwqmy9vevxKeQm6hrOUKgiD/8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigp6k4MWTVLAf0Iay2W7apbtJ2J0IpfQvePGgiFf/kDf/jZs2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghksR8SYKlLyTaE5VIHk7GN9mfvuJayPi6BEnCfcVHUYiFIxiJt1X8bxfrrg1dw6ySrycVCBHo1/+6g1ilioeIZPUmK7nJuhPqUbBJJ+VeqnhCWVjOuRdSyOquPGn81tn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYbX/lRESYo8YotFYSoJxiR7nAyE5gzlxBLKtLC3EjaimjK08ZRsCN7yy6ukdVHz3Jr3cFmp3+RxFOEETqEKHlxBHe6gAU1gMIJneIU3RzkvzrvzsWgtOPnMMfyB8/kDQG+NsQ==</latexit><latexit sha1_base64="JRWwqmy9vevxKeQm6hrOUKgiD/8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigp6k4MWTVLAf0Iay2W7apbtJ2J0IpfQvePGgiFf/kDf/jZs2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghksR8SYKlLyTaE5VIHk7GN9mfvuJayPi6BEnCfcVHUYiFIxiJt1X8bxfrrg1dw6ySrycVCBHo1/+6g1ilioeIZPUmK7nJuhPqUbBJJ+VeqnhCWVjOuRdSyOquPGn81tn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYbX/lRESYo8YotFYSoJxiR7nAyE5gzlxBLKtLC3EjaimjK08ZRsCN7yy6ukdVHz3Jr3cFmp3+RxFOEETqEKHlxBHe6gAU1gMIJneIU3RzkvzrvzsWgtOPnMMfyB8/kDQG+NsQ==</latexit><latexit sha1_base64="JRWwqmy9vevxKeQm6hrOUKgiD/8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigp6k4MWTVLAf0Iay2W7apbtJ2J0IpfQvePGgiFf/kDf/jZs2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghksR8SYKlLyTaE5VIHk7GN9mfvuJayPi6BEnCfcVHUYiFIxiJt1X8bxfrrg1dw6ySrycVCBHo1/+6g1ilioeIZPUmK7nJuhPqUbBJJ+VeqnhCWVjOuRdSyOquPGn81tn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYbX/lRESYo8YotFYSoJxiR7nAyE5gzlxBLKtLC3EjaimjK08ZRsCN7yy6ukdVHz3Jr3cFmp3+RxFOEETqEKHlxBHe6gAU1gMIJneIU3RzkvzrvzsWgtOPnMMfyB8/kDQG+NsQ==</latexit><latexit sha1_base64="JRWwqmy9vevxKeQm6hrOUKgiD/8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBahXkoigp6k4MWTVLAf0Iay2W7apbtJ2J0IpfQvePGgiFf/kDf/jZs2B219MPB4b4aZeUEihUHX/XYKa+sbm1vF7dLO7t7+QfnwqGXiVDPeZLGMdSeghksR8SYKlLyTaE5VIHk7GN9mfvuJayPi6BEnCfcVHUYiFIxiJt1X8bxfrrg1dw6ySrycVCBHo1/+6g1ilioeIZPUmK7nJuhPqUbBJJ+VeqnhCWVjOuRdSyOquPGn81tn5MwqAxLG2laEZK7+nphSZcxEBbZTURyZZS8T//O6KYbX/lRESYo8YotFYSoJxiR7nAyE5gzlxBLKtLC3EjaimjK08ZRsCN7yy6ukdVHz3Jr3cFmp3+RxFOEETqEKHlxBHe6gAU1gMIJneIU3RzkvzrvzsWgtOPnMMfyB8/kDQG+NsQ==</latexit>
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• asymptotes to ground state at large t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

• want 2 pt-like time dependence from 3 pt correlators...
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Feynman-Hellmann Theorem

• For a Hamiltonian with a linear interaction term

• energy eigenstates         and eigenvalues

�Ĥ�
<latexit sha1_base64="o2bQDxqA6FRVOZP1w6CrQnHjWtA=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEVyURQVdScNNlBfuAJoTJZNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YODMOecyd06Ycaa043xbK6tr6xubla3q9s7u3r59cNhRaS4JbZOUp7IXYkU5E7Stmea0l0mKk5DTbji6nfrdByoVS8W9HmfUT/BAsJgRrI0U2MceN+EII2+INWoG5TWwa07dmQEtE7ckNSjRCuwvL0pJnlChCcdK9V0n036BpWaE00nVyxXNMBnhAe0bKnBClV/M9p+gM6NEKE6lOUKjmfp7osCJUuMkNMkE66Fa9Kbif14/1/G1XzCR5ZoKMn8ozjnSKZqWgSImKdF8bAgmkpldERliiYk2lVVNCe7il5dJ56LuOnX37rLWuCnrqMAJnMI5uHAFDWhCC9pA4BGe4RXerCfrxXq3PubRFaucOYI/sD5/ABtclX0=</latexit><latexit sha1_base64="o2bQDxqA6FRVOZP1w6CrQnHjWtA=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEVyURQVdScNNlBfuAJoTJZNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YODMOecyd06Ycaa043xbK6tr6xubla3q9s7u3r59cNhRaS4JbZOUp7IXYkU5E7Stmea0l0mKk5DTbji6nfrdByoVS8W9HmfUT/BAsJgRrI0U2MceN+EII2+INWoG5TWwa07dmQEtE7ckNSjRCuwvL0pJnlChCcdK9V0n036BpWaE00nVyxXNMBnhAe0bKnBClV/M9p+gM6NEKE6lOUKjmfp7osCJUuMkNMkE66Fa9Kbif14/1/G1XzCR5ZoKMn8ozjnSKZqWgSImKdF8bAgmkpldERliiYk2lVVNCe7il5dJ56LuOnX37rLWuCnrqMAJnMI5uHAFDWhCC9pA4BGe4RXerCfrxXq3PubRFaucOYI/sD5/ABtclX0=</latexit><latexit sha1_base64="o2bQDxqA6FRVOZP1w6CrQnHjWtA=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEVyURQVdScNNlBfuAJoTJZNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YODMOecyd06Ycaa043xbK6tr6xubla3q9s7u3r59cNhRaS4JbZOUp7IXYkU5E7Stmea0l0mKk5DTbji6nfrdByoVS8W9HmfUT/BAsJgRrI0U2MceN+EII2+INWoG5TWwa07dmQEtE7ckNSjRCuwvL0pJnlChCcdK9V0n036BpWaE00nVyxXNMBnhAe0bKnBClV/M9p+gM6NEKE6lOUKjmfp7osCJUuMkNMkE66Fa9Kbif14/1/G1XzCR5ZoKMn8ozjnSKZqWgSImKdF8bAgmkpldERliiYk2lVVNCe7il5dJ56LuOnX37rLWuCnrqMAJnMI5uHAFDWhCC9pA4BGe4RXerCfrxXq3PubRFaucOYI/sD5/ABtclX0=</latexit><latexit sha1_base64="o2bQDxqA6FRVOZP1w6CrQnHjWtA=">AAAB/3icbVDLSsNAFL3xWesrKrhxM1gEVyURQVdScNNlBfuAJoTJZNIOnUzCzEQosQt/xY0LRdz6G+78G6dtFtp6YODMOecyd06Ycaa043xbK6tr6xubla3q9s7u3r59cNhRaS4JbZOUp7IXYkU5E7Stmea0l0mKk5DTbji6nfrdByoVS8W9HmfUT/BAsJgRrI0U2MceN+EII2+INWoG5TWwa07dmQEtE7ckNSjRCuwvL0pJnlChCcdK9V0n036BpWaE00nVyxXNMBnhAe0bKnBClV/M9p+gM6NEKE6lOUKjmfp7osCJUuMkNMkE66Fa9Kbif14/1/G1XzCR5ZoKMn8ozjnSKZqWgSImKdF8bAgmkpldERliiYk2lVVNCe7il5dJ56LuOnX37rLWuCnrqMAJnMI5uHAFDWhCC9pA4BGe4RXerCfrxXq3PubRFaucOYI/sD5/ABtclX0=</latexit>

| �i
<latexit sha1_base64="TO2jzvMOPJCsbh2ZZ6guRH1ZHcw=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoCspuHFZwbZCE8JkctMOnUzCzESosfgrblwo4tb/cOffOG2z0NYDA4dz7uHeOWHGmdKO821VlpZXVteq67WNza3tHXt3r6PSXFJo05Sn8i4kCjgT0NZMc7jLJJAk5NANh1cTv3sPUrFU3OpRBn5C+oLFjBJtpMA+ePQyxQKPm0hEPElEn0Ng152GMwVeJG5J6qhEK7C/vCileQJCU06U6rlOpv2CSM0oh3HNyxVkhA5JH3qGCpKA8ovp9WN8bJQIx6k0T2g8VX8nCpIoNUpCM5kQPVDz3kT8z+vlOr7wCyayXIOgs0VxzrFO8aQKHDEJVPORIYRKZm7FdEAkodoUVjMluPNfXiSd04brNNybs3rzsqyjig7RETpBLjpHTXSNWqiNKHpAz+gVvVlP1ov1bn3MRitWmdlHf2B9/gDz3ZWE</latexit><latexit sha1_base64="TO2jzvMOPJCsbh2ZZ6guRH1ZHcw=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoCspuHFZwbZCE8JkctMOnUzCzESosfgrblwo4tb/cOffOG2z0NYDA4dz7uHeOWHGmdKO821VlpZXVteq67WNza3tHXt3r6PSXFJo05Sn8i4kCjgT0NZMc7jLJJAk5NANh1cTv3sPUrFU3OpRBn5C+oLFjBJtpMA+ePQyxQKPm0hEPElEn0Ng152GMwVeJG5J6qhEK7C/vCileQJCU06U6rlOpv2CSM0oh3HNyxVkhA5JH3qGCpKA8ovp9WN8bJQIx6k0T2g8VX8nCpIoNUpCM5kQPVDz3kT8z+vlOr7wCyayXIOgs0VxzrFO8aQKHDEJVPORIYRKZm7FdEAkodoUVjMluPNfXiSd04brNNybs3rzsqyjig7RETpBLjpHTXSNWqiNKHpAz+gVvVlP1ov1bn3MRitWmdlHf2B9/gDz3ZWE</latexit><latexit sha1_base64="TO2jzvMOPJCsbh2ZZ6guRH1ZHcw=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoCspuHFZwbZCE8JkctMOnUzCzESosfgrblwo4tb/cOffOG2z0NYDA4dz7uHeOWHGmdKO821VlpZXVteq67WNza3tHXt3r6PSXFJo05Sn8i4kCjgT0NZMc7jLJJAk5NANh1cTv3sPUrFU3OpRBn5C+oLFjBJtpMA+ePQyxQKPm0hEPElEn0Ng152GMwVeJG5J6qhEK7C/vCileQJCU06U6rlOpv2CSM0oh3HNyxVkhA5JH3qGCpKA8ovp9WN8bJQIx6k0T2g8VX8nCpIoNUpCM5kQPVDz3kT8z+vlOr7wCyayXIOgs0VxzrFO8aQKHDEJVPORIYRKZm7FdEAkodoUVjMluPNfXiSd04brNNybs3rzsqyjig7RETpBLjpHTXSNWqiNKHpAz+gVvVlP1ov1bn3MRitWmdlHf2B9/gDz3ZWE</latexit><latexit sha1_base64="TO2jzvMOPJCsbh2ZZ6guRH1ZHcw=">AAAB/XicbVDLSsNAFJ3UV62v+Ni5GSyCq5KIoCspuHFZwbZCE8JkctMOnUzCzESosfgrblwo4tb/cOffOG2z0NYDA4dz7uHeOWHGmdKO821VlpZXVteq67WNza3tHXt3r6PSXFJo05Sn8i4kCjgT0NZMc7jLJJAk5NANh1cTv3sPUrFU3OpRBn5C+oLFjBJtpMA+ePQyxQKPm0hEPElEn0Ng152GMwVeJG5J6qhEK7C/vCileQJCU06U6rlOpv2CSM0oh3HNyxVkhA5JH3qGCpKA8ovp9WN8bJQIx6k0T2g8VX8nCpIoNUpCM5kQPVDz3kT8z+vlOr7wCyayXIOgs0VxzrFO8aQKHDEJVPORIYRKZm7FdEAkodoUVjMluPNfXiSd04brNNybs3rzsqyjig7RETpBLjpHTXSNWqiNKHpAz+gVvVlP1ov1bn3MRitWmdlHf2B9/gDz3ZWE</latexit>

E�
<latexit sha1_base64="tFqtfC0XBS4c8/kxPW9C/4eNy2I=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoCspiOCygq2VdiiZTKYNzWNIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPlHJmrO9/e6WV1bX1jfJmZWt7Z3evun/QNirThLaI4kp3ImwoZ5K2LLOcdlJNsYg4fYhG11P/4Ylqw5S8t+OUhgIPJEsYwdZJjzf9HnfhGPerNb/uz4CWSVCQGhRo9qtfvViRTFBpCcfGdAM/tWGOtWWE00mllxmaYjLCA9p1VGJBTZjPFp6gE6fEKFHaPWnRTP09kWNhzFhELimwHZpFbyr+53Uzm1yGOZNpZqkk84+SjCOr0PR6FDNNieVjRzDRzO2KyBBrTKzrqOJKCBZPXibts3rg14O781rjqqijDEdwDKcQwAU04Baa0AICAp7hFd487b14797HPFryiplD+APv8weC05Ax</latexit><latexit sha1_base64="tFqtfC0XBS4c8/kxPW9C/4eNy2I=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoCspiOCygq2VdiiZTKYNzWNIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPlHJmrO9/e6WV1bX1jfJmZWt7Z3evun/QNirThLaI4kp3ImwoZ5K2LLOcdlJNsYg4fYhG11P/4Ylqw5S8t+OUhgIPJEsYwdZJjzf9HnfhGPerNb/uz4CWSVCQGhRo9qtfvViRTFBpCcfGdAM/tWGOtWWE00mllxmaYjLCA9p1VGJBTZjPFp6gE6fEKFHaPWnRTP09kWNhzFhELimwHZpFbyr+53Uzm1yGOZNpZqkk84+SjCOr0PR6FDNNieVjRzDRzO2KyBBrTKzrqOJKCBZPXibts3rg14O781rjqqijDEdwDKcQwAU04Baa0AICAp7hFd487b14797HPFryiplD+APv8weC05Ax</latexit><latexit sha1_base64="tFqtfC0XBS4c8/kxPW9C/4eNy2I=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoCspiOCygq2VdiiZTKYNzWNIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPlHJmrO9/e6WV1bX1jfJmZWt7Z3evun/QNirThLaI4kp3ImwoZ5K2LLOcdlJNsYg4fYhG11P/4Ylqw5S8t+OUhgIPJEsYwdZJjzf9HnfhGPerNb/uz4CWSVCQGhRo9qtfvViRTFBpCcfGdAM/tWGOtWWE00mllxmaYjLCA9p1VGJBTZjPFp6gE6fEKFHaPWnRTP09kWNhzFhELimwHZpFbyr+53Uzm1yGOZNpZqkk84+SjCOr0PR6FDNNieVjRzDRzO2KyBBrTKzrqOJKCBZPXibts3rg14O781rjqqijDEdwDKcQwAU04Baa0AICAp7hFd487b14797HPFryiplD+APv8weC05Ax</latexit><latexit sha1_base64="tFqtfC0XBS4c8/kxPW9C/4eNy2I=">AAAB8HicbVDLSgMxFL1TX7W+qi7dBIvgqsyIoCspiOCygq2VdiiZTKYNzWNIMkIZ+hVuXCji1s9x59+YtrPQ1gOBwznnkntPlHJmrO9/e6WV1bX1jfJmZWt7Z3evun/QNirThLaI4kp3ImwoZ5K2LLOcdlJNsYg4fYhG11P/4Ylqw5S8t+OUhgIPJEsYwdZJjzf9HnfhGPerNb/uz4CWSVCQGhRo9qtfvViRTFBpCcfGdAM/tWGOtWWE00mllxmaYjLCA9p1VGJBTZjPFp6gE6fEKFHaPWnRTP09kWNhzFhELimwHZpFbyr+53Uzm1yGOZNpZqkk84+SjCOr0PR6FDNNieVjRzDRzO2KyBBrTKzrqOJKCBZPXibts3rg14O781rjqqijDEdwDKcQwAU04Baa0AICAp7hFd487b14797HPFryiplD+APv8weC05Ax</latexit>

• the matrix element of the interaction is related to the variation 
of the spectrum,

@E�

@�
= h �|Ĥ�| �i.

<latexit sha1_base64="qDGZP7lRsC4/r+bqF1sBg1Gba9Q="></latexit><latexit sha1_base64="qDGZP7lRsC4/r+bqF1sBg1Gba9Q="></latexit><latexit sha1_base64="qDGZP7lRsC4/r+bqF1sBg1Gba9Q="></latexit><latexit sha1_base64="qDGZP7lRsC4/r+bqF1sBg1Gba9Q="></latexit>

Ĥ| �i = E�| �i,
<latexit sha1_base64="iNlKZXPX5mQVXBhjUGKwycaOFE4=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoAuVgghdVrAP6AzlTpppQzOZIckIpfZn3PgrblxYRHDlr5i2I2jbA4HDOedyc0+QcKa043xZS8srq2vruY385tb2zq69t19TcSoJrZKYx7IRgKKcCVrVTHPaSCSFKOC0HvRux379kUrFYvGg+wn1I+gIFjIC2kgt+8rrgsblJy9RrOVxM9gGT4LocIqv8d2vhBcFTlt2wSk6E+B54makgDJUWvbIa8ckjajQhINSTddJtD8AqRnhdJj3UkUTID3o0KahAiKq/MHkyiE+Nkobh7E0T2g8Uf9ODCBSqh8FJhmB7qpZbywu8pqpDi/9ARNJqqkg00VhyrGO8bgy3GaSEs37hgCRzPwVky5IINoUmzcluLMnz5PaWdF1iu79eaF0k9WRQ4foCJ0gF12gEiqjCqoigp7RK3pHI+vFerM+rM9pdMnKZg7QP1jfP6bKpVQ=</latexit><latexit sha1_base64="iNlKZXPX5mQVXBhjUGKwycaOFE4=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoAuVgghdVrAP6AzlTpppQzOZIckIpfZn3PgrblxYRHDlr5i2I2jbA4HDOedyc0+QcKa043xZS8srq2vruY385tb2zq69t19TcSoJrZKYx7IRgKKcCVrVTHPaSCSFKOC0HvRux379kUrFYvGg+wn1I+gIFjIC2kgt+8rrgsblJy9RrOVxM9gGT4LocIqv8d2vhBcFTlt2wSk6E+B54makgDJUWvbIa8ckjajQhINSTddJtD8AqRnhdJj3UkUTID3o0KahAiKq/MHkyiE+Nkobh7E0T2g8Uf9ODCBSqh8FJhmB7qpZbywu8pqpDi/9ARNJqqkg00VhyrGO8bgy3GaSEs37hgCRzPwVky5IINoUmzcluLMnz5PaWdF1iu79eaF0k9WRQ4foCJ0gF12gEiqjCqoigp7RK3pHI+vFerM+rM9pdMnKZg7QP1jfP6bKpVQ=</latexit><latexit sha1_base64="iNlKZXPX5mQVXBhjUGKwycaOFE4=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoAuVgghdVrAP6AzlTpppQzOZIckIpfZn3PgrblxYRHDlr5i2I2jbA4HDOedyc0+QcKa043xZS8srq2vruY385tb2zq69t19TcSoJrZKYx7IRgKKcCVrVTHPaSCSFKOC0HvRux379kUrFYvGg+wn1I+gIFjIC2kgt+8rrgsblJy9RrOVxM9gGT4LocIqv8d2vhBcFTlt2wSk6E+B54makgDJUWvbIa8ckjajQhINSTddJtD8AqRnhdJj3UkUTID3o0KahAiKq/MHkyiE+Nkobh7E0T2g8Uf9ODCBSqh8FJhmB7qpZbywu8pqpDi/9ARNJqqkg00VhyrGO8bgy3GaSEs37hgCRzPwVky5IINoUmzcluLMnz5PaWdF1iu79eaF0k9WRQ4foCJ0gF12gEiqjCqoigp7RK3pHI+vFerM+rM9pdMnKZg7QP1jfP6bKpVQ=</latexit><latexit sha1_base64="iNlKZXPX5mQVXBhjUGKwycaOFE4=">AAACJXicbVDLSgMxFM34rPU16tJNsAgupMyIoAuVgghdVrAP6AzlTpppQzOZIckIpfZn3PgrblxYRHDlr5i2I2jbA4HDOedyc0+QcKa043xZS8srq2vruY385tb2zq69t19TcSoJrZKYx7IRgKKcCVrVTHPaSCSFKOC0HvRux379kUrFYvGg+wn1I+gIFjIC2kgt+8rrgsblJy9RrOVxM9gGT4LocIqv8d2vhBcFTlt2wSk6E+B54makgDJUWvbIa8ckjajQhINSTddJtD8AqRnhdJj3UkUTID3o0KahAiKq/MHkyiE+Nkobh7E0T2g8Uf9ODCBSqh8FJhmB7qpZbywu8pqpDi/9ARNJqqkg00VhyrGO8bgy3GaSEs37hgCRzPwVky5IINoUmzcluLMnz5PaWdF1iu79eaF0k9WRQ4foCJ0gF12gEiqjCqoigp7RK3pHI+vFerM+rM9pdMnKZg7QP1jfP6bKpVQ=</latexit>

Ĥ = Ĥ0 + �Ĥ�,
<latexit sha1_base64="5FDETGqz3KL0O8T5f07U7jpwwTs=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQKmVGBN0oBTddVrC10BmGO5lMG5p5kGSEMvQj3Pgrblwo4taFO//GtB1BWw8ETs659yb3+ClnUlnWl1FaWl5ZXSuvVzY2t7Z3zN29jkwyQWibJDwRXR8k5SymbcUUp91UUIh8Tu/84fXEv7unQrIkvlWjlLoR9GMWMgJKS55ZcwagcBNf4hnxLFzDDtcDAviRiuuJZ1atujUFXiR2QaqoQMszP50gIVlEY0U4SNmzrVS5OQjFCKfjipNJmgIZQp/2NI0hotLNp0uN8ZFWAhwmQp9Y4an6uyOHSMpR5OvKCNRAznsT8T+vl6nwws1ZnGaKxmT2UJhxrBI8SQgHTFCi+EgTIILpv2IyAAFE6RwrOgR7fuVF0jmt21bdvjmrNq6KOMroAB2iY2Sjc9RATdRCbUTQA3pCL+jVeDSejTfjfVZaMoqeffQHxsc3d+ab9A==</latexit><latexit sha1_base64="5FDETGqz3KL0O8T5f07U7jpwwTs=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQKmVGBN0oBTddVrC10BmGO5lMG5p5kGSEMvQj3Pgrblwo4taFO//GtB1BWw8ETs659yb3+ClnUlnWl1FaWl5ZXSuvVzY2t7Z3zN29jkwyQWibJDwRXR8k5SymbcUUp91UUIh8Tu/84fXEv7unQrIkvlWjlLoR9GMWMgJKS55ZcwagcBNf4hnxLFzDDtcDAviRiuuJZ1atujUFXiR2QaqoQMszP50gIVlEY0U4SNmzrVS5OQjFCKfjipNJmgIZQp/2NI0hotLNp0uN8ZFWAhwmQp9Y4an6uyOHSMpR5OvKCNRAznsT8T+vl6nwws1ZnGaKxmT2UJhxrBI8SQgHTFCi+EgTIILpv2IyAAFE6RwrOgR7fuVF0jmt21bdvjmrNq6KOMroAB2iY2Sjc9RATdRCbUTQA3pCL+jVeDSejTfjfVZaMoqeffQHxsc3d+ab9A==</latexit><latexit sha1_base64="5FDETGqz3KL0O8T5f07U7jpwwTs=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQKmVGBN0oBTddVrC10BmGO5lMG5p5kGSEMvQj3Pgrblwo4taFO//GtB1BWw8ETs659yb3+ClnUlnWl1FaWl5ZXSuvVzY2t7Z3zN29jkwyQWibJDwRXR8k5SymbcUUp91UUIh8Tu/84fXEv7unQrIkvlWjlLoR9GMWMgJKS55ZcwagcBNf4hnxLFzDDtcDAviRiuuJZ1atujUFXiR2QaqoQMszP50gIVlEY0U4SNmzrVS5OQjFCKfjipNJmgIZQp/2NI0hotLNp0uN8ZFWAhwmQp9Y4an6uyOHSMpR5OvKCNRAznsT8T+vl6nwws1ZnGaKxmT2UJhxrBI8SQgHTFCi+EgTIILpv2IyAAFE6RwrOgR7fuVF0jmt21bdvjmrNq6KOMroAB2iY2Sjc9RATdRCbUTQA3pCL+jVeDSejTfjfVZaMoqeffQHxsc3d+ab9A==</latexit><latexit sha1_base64="5FDETGqz3KL0O8T5f07U7jpwwTs=">AAACFHicbVDLSgMxFM3UV62vUZdugkUQKmVGBN0oBTddVrC10BmGO5lMG5p5kGSEMvQj3Pgrblwo4taFO//GtB1BWw8ETs659yb3+ClnUlnWl1FaWl5ZXSuvVzY2t7Z3zN29jkwyQWibJDwRXR8k5SymbcUUp91UUIh8Tu/84fXEv7unQrIkvlWjlLoR9GMWMgJKS55ZcwagcBNf4hnxLFzDDtcDAviRiuuJZ1atujUFXiR2QaqoQMszP50gIVlEY0U4SNmzrVS5OQjFCKfjipNJmgIZQp/2NI0hotLNp0uN8ZFWAhwmQp9Y4an6uyOHSMpR5OvKCNRAznsT8T+vl6nwws1ZnGaKxmT2UJhxrBI8SQgHTFCi+EgTIILpv2IyAAFE6RwrOgR7fuVF0jmt21bdvjmrNq6KOMroAB2iY2Sjc9RATdRCbUTQA3pCL+jVeDSejTfjfVZaMoqeffQHxsc3d+ab9A==</latexit>
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• modifying the vacuum and partition function

Feynman-Hellmann Theorem inspired

S ! S� = S + �

Z
dt0 J(t0)
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• Add linear interaction to the action

• and the 2 pt correlation function
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|⌦i ! |⌦�i, Z ! Z� =

Z
D� e�S�
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Feynman-Hellmann Theorem inspired

• The derivative with respect to the interaction coupling

• (and Feynman-Hellmann Theorem) suggest derivative of

@C�(t)
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����
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= C(t)

Z
dt0 h⌦|J(t0) |⌦i �

Z
dt0 h⌦|T

�
N(t)J(t0)N†(0)

 
|⌦i
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Feynman-Hellmann Theorem inspired

• behavior of                          with @�M
e↵
� (t)
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�=0
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• spectral decomposition of @�C�(t)
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• in the long-t limit
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t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

g00 =
gA

2MN
<latexit sha1_base64="XxAHAyba4PAWSBYRRBwfESjcyHE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpMimA3QsWNG6WCfUAbwmQ6SYdOJmFmIpSQjb/ixoUibv0Md/6N0zYLbT1w4XDOvdx7j59wpjRC31ZpZXVtfaO8Wdna3tnds/cPOipOJaFtEvNY9nysKGeCtjXTnPYSSXHkc9r1x9dTv/tIpWKxeNCThLoRDgULGMHaSJ59FHoZQvnlIJCYZKF3lWf1W+8u9+wqqqEZ4DJxClIFBVqe/TUYxiSNqNCEY6X6Dkq0m2GpGeE0rwxSRRNMxjikfUMFjqhys9kDOTw1yhAGsTQlNJypvycyHCk1iXzTGWE9UoveVPzP66c6aLgZE0mqqSDzRUHKoY7hNA04ZJISzSeGYCKZuRWSETZRaJNZxYTgLL68TDr1moNqzv15tdko4iiDY3ACzoADLkAT3IAWaAMCcvAMXsGb9WS9WO/Wx7y1ZBUzh+APrM8fA1qV/Q==</latexit><latexit sha1_base64="XxAHAyba4PAWSBYRRBwfESjcyHE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpMimA3QsWNG6WCfUAbwmQ6SYdOJmFmIpSQjb/ixoUibv0Md/6N0zYLbT1w4XDOvdx7j59wpjRC31ZpZXVtfaO8Wdna3tnds/cPOipOJaFtEvNY9nysKGeCtjXTnPYSSXHkc9r1x9dTv/tIpWKxeNCThLoRDgULGMHaSJ59FHoZQvnlIJCYZKF3lWf1W+8u9+wqqqEZ4DJxClIFBVqe/TUYxiSNqNCEY6X6Dkq0m2GpGeE0rwxSRRNMxjikfUMFjqhys9kDOTw1yhAGsTQlNJypvycyHCk1iXzTGWE9UoveVPzP66c6aLgZE0mqqSDzRUHKoY7hNA04ZJISzSeGYCKZuRWSETZRaJNZxYTgLL68TDr1moNqzv15tdko4iiDY3ACzoADLkAT3IAWaAMCcvAMXsGb9WS9WO/Wx7y1ZBUzh+APrM8fA1qV/Q==</latexit><latexit sha1_base64="XxAHAyba4PAWSBYRRBwfESjcyHE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpMimA3QsWNG6WCfUAbwmQ6SYdOJmFmIpSQjb/ixoUibv0Md/6N0zYLbT1w4XDOvdx7j59wpjRC31ZpZXVtfaO8Wdna3tnds/cPOipOJaFtEvNY9nysKGeCtjXTnPYSSXHkc9r1x9dTv/tIpWKxeNCThLoRDgULGMHaSJ59FHoZQvnlIJCYZKF3lWf1W+8u9+wqqqEZ4DJxClIFBVqe/TUYxiSNqNCEY6X6Dkq0m2GpGeE0rwxSRRNMxjikfUMFjqhys9kDOTw1yhAGsTQlNJypvycyHCk1iXzTGWE9UoveVPzP66c6aLgZE0mqqSDzRUHKoY7hNA04ZJISzSeGYCKZuRWSETZRaJNZxYTgLL68TDr1moNqzv15tdko4iiDY3ACzoADLkAT3IAWaAMCcvAMXsGb9WS9WO/Wx7y1ZBUzh+APrM8fA1qV/Q==</latexit><latexit sha1_base64="XxAHAyba4PAWSBYRRBwfESjcyHE=">AAACAHicbVDLSsNAFJ3UV62vqAsXbgaL4KpMimA3QsWNG6WCfUAbwmQ6SYdOJmFmIpSQjb/ixoUibv0Md/6N0zYLbT1w4XDOvdx7j59wpjRC31ZpZXVtfaO8Wdna3tnds/cPOipOJaFtEvNY9nysKGeCtjXTnPYSSXHkc9r1x9dTv/tIpWKxeNCThLoRDgULGMHaSJ59FHoZQvnlIJCYZKF3lWf1W+8u9+wqqqEZ4DJxClIFBVqe/TUYxiSNqNCEY6X6Dkq0m2GpGeE0rwxSRRNMxjikfUMFjqhys9kDOTw1yhAGsTQlNJypvycyHCk1iXzTGWE9UoveVPzP66c6aLgZE0mqqSDzRUHKoY7hNA04ZJISzSeGYCKZuRWSETZRaJNZxYTgLL68TDr1moNqzv15tdko4iiDY3ACzoADLkAT3IAWaAMCcvAMXsGb9WS9WO/Wx7y1ZBUzh+APrM8fA1qV/Q==</latexit>

note: 
 

<latexit sha1_base64="kmZQBQL+El8FyXGztICzJnU+zx8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSL0VBIR7LHoxWMF+wFtKJvtJF262YTdjVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXpIJr47rfzsbm1vbObmmvvH9weHRcOTnt6CRTDNssEYnqBVSj4BLbhhuBvVQhjQOB3WByN/e7T6g0T+SjmaboxzSSPOSMGit1B7c8impkWKm6dXcBsk68glShQGtY+RqMEpbFKA0TVOu+56bGz6kynAmclQeZxpSyCY2wb6mkMWo/X5w7I5dWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEDT/nMs0MSrZcFGaCmITMfycjrpAZMbWEMsXtrYSNqaLM2ITKNgRv9eV10rmqe27de7iuNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzUmdF+fd+Vi2bjjFzBn8gfP5A0Y+jtM=</latexit><latexit sha1_base64="kmZQBQL+El8FyXGztICzJnU+zx8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSL0VBIR7LHoxWMF+wFtKJvtJF262YTdjVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXpIJr47rfzsbm1vbObmmvvH9weHRcOTnt6CRTDNssEYnqBVSj4BLbhhuBvVQhjQOB3WByN/e7T6g0T+SjmaboxzSSPOSMGit1B7c8impkWKm6dXcBsk68glShQGtY+RqMEpbFKA0TVOu+56bGz6kynAmclQeZxpSyCY2wb6mkMWo/X5w7I5dWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEDT/nMs0MSrZcFGaCmITMfycjrpAZMbWEMsXtrYSNqaLM2ITKNgRv9eV10rmqe27de7iuNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzUmdF+fd+Vi2bjjFzBn8gfP5A0Y+jtM=</latexit><latexit sha1_base64="kmZQBQL+El8FyXGztICzJnU+zx8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSL0VBIR7LHoxWMF+wFtKJvtJF262YTdjVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXpIJr47rfzsbm1vbObmmvvH9weHRcOTnt6CRTDNssEYnqBVSj4BLbhhuBvVQhjQOB3WByN/e7T6g0T+SjmaboxzSSPOSMGit1B7c8impkWKm6dXcBsk68glShQGtY+RqMEpbFKA0TVOu+56bGz6kynAmclQeZxpSyCY2wb6mkMWo/X5w7I5dWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEDT/nMs0MSrZcFGaCmITMfycjrpAZMbWEMsXtrYSNqaLM2ITKNgRv9eV10rmqe27de7iuNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzUmdF+fd+Vi2bjjFzBn8gfP5A0Y+jtM=</latexit><latexit sha1_base64="kmZQBQL+El8FyXGztICzJnU+zx8=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSL0VBIR7LHoxWMF+wFtKJvtJF262YTdjVBCf4QXD4p49fd489+4bXPQ1gcDj/dmmJkXpIJr47rfzsbm1vbObmmvvH9weHRcOTnt6CRTDNssEYnqBVSj4BLbhhuBvVQhjQOB3WByN/e7T6g0T+SjmaboxzSSPOSMGit1B7c8impkWKm6dXcBsk68glShQGtY+RqMEpbFKA0TVOu+56bGz6kynAmclQeZxpSyCY2wb6mkMWo/X5w7I5dWGZEwUbakIQv190ROY62ncWA7Y2rGetWbi/95/cyEDT/nMs0MSrZcFGaCmITMfycjrpAZMbWEMsXtrYSNqaLM2ITKNgRv9eV10rmqe27de7iuNhtFHCU4hwuogQc30IR7aEEbGEzgGV7hzUmdF+fd+Vi2bjjFzBn8gfP5A0Y+jtM=</latexit>

!

<latexit sha1_base64="ZWRmAelMH4vt18etwg8ULpSWJ3Q=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLopSQi2GPRi8cK9gPaUDbbSbp0swm7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4buZ3nlBpnshHM0nRj2kkecgZNVbqkP4tj6LLQaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7ulJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6WVvJv7n9TIT1v2cyzQzKNliUZgJYhIy+50MuUJmxMQSyhS3txI2oooyYxMq2xC85ZdXSfuq5rk17+G62qgXcZTgFM7gAjy4gQbcQxNawGAMz/AKb07qvDjvzseidc0pZk7gD5zPH0aFjtQ=</latexit><latexit sha1_base64="ZWRmAelMH4vt18etwg8ULpSWJ3Q=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLopSQi2GPRi8cK9gPaUDbbSbp0swm7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4buZ3nlBpnshHM0nRj2kkecgZNVbqkP4tj6LLQaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7ulJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6WVvJv7n9TIT1v2cyzQzKNliUZgJYhIy+50MuUJmxMQSyhS3txI2oooyYxMq2xC85ZdXSfuq5rk17+G62qgXcZTgFM7gAjy4gQbcQxNawGAMz/AKb07qvDjvzseidc0pZk7gD5zPH0aFjtQ=</latexit><latexit sha1_base64="ZWRmAelMH4vt18etwg8ULpSWJ3Q=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLopSQi2GPRi8cK9gPaUDbbSbp0swm7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4buZ3nlBpnshHM0nRj2kkecgZNVbqkP4tj6LLQaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7ulJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6WVvJv7n9TIT1v2cyzQzKNliUZgJYhIy+50MuUJmxMQSyhS3txI2oooyYxMq2xC85ZdXSfuq5rk17+G62qgXcZTgFM7gAjy4gQbcQxNawGAMz/AKb07qvDjvzseidc0pZk7gD5zPH0aFjtQ=</latexit><latexit sha1_base64="ZWRmAelMH4vt18etwg8ULpSWJ3Q=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSLopSQi2GPRi8cK9gPaUDbbSbp0swm7G6GE/ggvHhTx6u/x5r9x2+agrQ8GHu/NMDMvSAXXxnW/nbX1jc2t7dJOeXdv/+CwcnTc1kmmGLZYIhLVDahGwSW2DDcCu6lCGgcCO8H4buZ3nlBpnshHM0nRj2kkecgZNVbqkP4tj6LLQaXq1tw5yCrxClKFAs1B5as/TFgWozRMUK17npsaP6fKcCZwWu5nGlPKxjTCnqWSxqj9fH7ulJxbZUjCRNmShszV3xM5jbWexIHtjKkZ6WVvJv7n9TIT1v2cyzQzKNliUZgJYhIy+50MuUJmxMQSyhS3txI2oooyYxMq2xC85ZdXSfuq5rk17+G62qgXcZTgFM7gAjy4gQbcQxNawGAMz/AKb07qvDjvzseidc0pZk7gD5zPH0aFjtQ=</latexit>
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�=0

= g00
<latexit sha1_base64="fTuYzZqCH6nZo5RemdB84wJA9Sg="></latexit><latexit sha1_base64="fTuYzZqCH6nZo5RemdB84wJA9Sg="></latexit><latexit sha1_base64="fTuYzZqCH6nZo5RemdB84wJA9Sg="></latexit><latexit sha1_base64="fTuYzZqCH6nZo5RemdB84wJA9Sg="></latexit>
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<latexit sha1_base64="lG4jkJcuNlamA2dYm42z+Jud4GQ="></latexit><latexit sha1_base64="lG4jkJcuNlamA2dYm42z+Jud4GQ="></latexit><latexit sha1_base64="lG4jkJcuNlamA2dYm42z+Jud4GQ="></latexit><latexit sha1_base64="lG4jkJcuNlamA2dYm42z+Jud4GQ="></latexit>
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That 3 pt matrix elements can be obtained by varying a 2 pt correlator 
is not new... used extensively in LQCD

Savage et al, PRL 119, 062002 (2017)

Savage et al find                       to 
extract proton      and matrix elements 
for pp fusion and tritium beta decay.

gA
<latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit>

@�C�(t)
��
�=0

<latexit sha1_base64="KgjH27Nc9hX4tfZmLRfZNUHUtpw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTdKIJQ6MZlBfuAJoTJZNIOnUzCzEQosd/hxl9x40IRd+LGv3HSRtDWAwOHc+7hzj1+wqhUlvVlrKyurW9slrbK2zu7e/vmwWFXxqnApINjFou+jyRhlJOOooqRfiIIinxGev64lfu9OyIkjfmtmiTEjdCQ05BipLTkmXbVSZBQFDHPYToWINj6YTV1Bh2fDu+9rFCurGnVMytW3ZoBLhO7IBVQoO2ZH04Q4zQiXGGGpBzYVqLcLN+KGZmWnVSSBOExGpKBphxFRLrZ7LQpPNVKAMNY6McVnKm/ExmKpJxEvp6MkBrJRS8X//MGqQov3IzyJFWE4/miMGVQxTDvCQZUEKzYRBOEBdV/hXiEBMJKt1nWJdiLJy+TbqNuW3X7plFpXhZ1lMAxOAE1YINz0ATXoA06AIMH8ARewKvxaDwbb8b7fHTFKDJH4A+Mz2/8a6An</latexit><latexit sha1_base64="KgjH27Nc9hX4tfZmLRfZNUHUtpw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTdKIJQ6MZlBfuAJoTJZNIOnUzCzEQosd/hxl9x40IRd+LGv3HSRtDWAwOHc+7hzj1+wqhUlvVlrKyurW9slrbK2zu7e/vmwWFXxqnApINjFou+jyRhlJOOooqRfiIIinxGev64lfu9OyIkjfmtmiTEjdCQ05BipLTkmXbVSZBQFDHPYToWINj6YTV1Bh2fDu+9rFCurGnVMytW3ZoBLhO7IBVQoO2ZH04Q4zQiXGGGpBzYVqLcLN+KGZmWnVSSBOExGpKBphxFRLrZ7LQpPNVKAMNY6McVnKm/ExmKpJxEvp6MkBrJRS8X//MGqQov3IzyJFWE4/miMGVQxTDvCQZUEKzYRBOEBdV/hXiEBMJKt1nWJdiLJy+TbqNuW3X7plFpXhZ1lMAxOAE1YINz0ATXoA06AIMH8ARewKvxaDwbb8b7fHTFKDJH4A+Mz2/8a6An</latexit><latexit sha1_base64="KgjH27Nc9hX4tfZmLRfZNUHUtpw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTdKIJQ6MZlBfuAJoTJZNIOnUzCzEQosd/hxl9x40IRd+LGv3HSRtDWAwOHc+7hzj1+wqhUlvVlrKyurW9slrbK2zu7e/vmwWFXxqnApINjFou+jyRhlJOOooqRfiIIinxGev64lfu9OyIkjfmtmiTEjdCQ05BipLTkmXbVSZBQFDHPYToWINj6YTV1Bh2fDu+9rFCurGnVMytW3ZoBLhO7IBVQoO2ZH04Q4zQiXGGGpBzYVqLcLN+KGZmWnVSSBOExGpKBphxFRLrZ7LQpPNVKAMNY6McVnKm/ExmKpJxEvp6MkBrJRS8X//MGqQov3IzyJFWE4/miMGVQxTDvCQZUEKzYRBOEBdV/hXiEBMJKt1nWJdiLJy+TbqNuW3X7plFpXhZ1lMAxOAE1YINz0ATXoA06AIMH8ARewKvxaDwbb8b7fHTFKDJH4A+Mz2/8a6An</latexit><latexit sha1_base64="KgjH27Nc9hX4tfZmLRfZNUHUtpw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTdKIJQ6MZlBfuAJoTJZNIOnUzCzEQosd/hxl9x40IRd+LGv3HSRtDWAwOHc+7hzj1+wqhUlvVlrKyurW9slrbK2zu7e/vmwWFXxqnApINjFou+jyRhlJOOooqRfiIIinxGev64lfu9OyIkjfmtmiTEjdCQ05BipLTkmXbVSZBQFDHPYToWINj6YTV1Bh2fDu+9rFCurGnVMytW3ZoBLhO7IBVQoO2ZH04Q4zQiXGGGpBzYVqLcLN+KGZmWnVSSBOExGpKBphxFRLrZ7LQpPNVKAMNY6McVnKm/ExmKpJxEvp6MkBrJRS8X//MGqQov3IzyJFWE4/miMGVQxTDvCQZUEKzYRBOEBdV/hXiEBMJKt1nWJdiLJy+TbqNuW3X7plFpXhZ1lMAxOAE1YINz0ATXoA06AIMH8ARewKvxaDwbb8b7fHTFKDJH4A+Mz2/8a6An</latexit>

Chambers et al, PRD 90, 014510 (2014)

Chambers et al find                  to 
extract proton      and connected 
quark contributions to baryon spin.

gA
<latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit><latexit sha1_base64="K+wHiCz10QKGY8rhNpJTMSxgDxA=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHihePFa0ttKFstpt06WYTdidCCf0JXjwo4tVf5M1/47bNQVsfDDzem2FmXpBKYdB1v53Syura+kZ5s7K1vbO7V90/eDRJphlvsUQmuhNQw6VQvIUCJe+kmtM4kLwdjG6mfvuJayMS9YDjlPsxjZQIBaNopfuof92v1ty6OwNZJl5BalCg2a9+9QYJy2KukElqTNdzU/RzqlEwySeVXmZ4StmIRrxrqaIxN34+O3VCTqwyIGGibSkkM/X3RE5jY8ZxYDtjikOz6E3F/7xuhuGlnwuVZsgVmy8KM0kwIdO/yUBozlCOLaFMC3srYUOqKUObTsWG4C2+vEwez+qeW/fuzmuNqyKOMhzBMZyCBxfQgFtoQgsYRPAMr/DmSOfFeXc+5q0lp5g5hD9wPn8ACDyNmQ==</latexit>

@�E�

��
�=0

<latexit sha1_base64="+pbUtoyl1DXmbQPF8pVQTXRRe04=">AAACFXicbVDLSsNAFL2pr1pfUZduBovgQkoigiIIBRFcVrAPaEKYTKbt0MmDmYlQYn/Cjb/ixoUibgV3/o2TNoi2Xhg495x7uHOPn3AmlWV9GaWFxaXllfJqZW19Y3PL3N5pyTgVhDZJzGPR8bGknEW0qZjitJMIikOf07Y/vMz19h0VksXRrRol1A1xP2I9RrDSlGceOQkWimHuOVy7AoyufpDjs/69lxXthTX2zKpVsyaF5oFdgCoU1fDMTyeISRrSSBGOpezaVqLcLN9IOB1XnFTSBJMh7tOuhhEOqXSzyVVjdKCZAPVioV+k0IT97chwKOUo9PVkiNVAzmo5+Z/WTVXvzM1YlKSKRmS6qJdypGKUR4QCJihRfKQBJoLpvyIywAITpYOs6BDs2ZPnQeu4Zls1++akWj8v4ijDHuzDIdhwCnW4hgY0gcADPMELvBqPxrPxZrxPR0tG4dmFP2V8fANpRp7s</latexit><latexit sha1_base64="+pbUtoyl1DXmbQPF8pVQTXRRe04=">AAACFXicbVDLSsNAFL2pr1pfUZduBovgQkoigiIIBRFcVrAPaEKYTKbt0MmDmYlQYn/Cjb/ixoUibgV3/o2TNoi2Xhg495x7uHOPn3AmlWV9GaWFxaXllfJqZW19Y3PL3N5pyTgVhDZJzGPR8bGknEW0qZjitJMIikOf07Y/vMz19h0VksXRrRol1A1xP2I9RrDSlGceOQkWimHuOVy7AoyufpDjs/69lxXthTX2zKpVsyaF5oFdgCoU1fDMTyeISRrSSBGOpezaVqLcLN9IOB1XnFTSBJMh7tOuhhEOqXSzyVVjdKCZAPVioV+k0IT97chwKOUo9PVkiNVAzmo5+Z/WTVXvzM1YlKSKRmS6qJdypGKUR4QCJihRfKQBJoLpvyIywAITpYOs6BDs2ZPnQeu4Zls1++akWj8v4ijDHuzDIdhwCnW4hgY0gcADPMELvBqPxrPxZrxPR0tG4dmFP2V8fANpRp7s</latexit><latexit sha1_base64="+pbUtoyl1DXmbQPF8pVQTXRRe04=">AAACFXicbVDLSsNAFL2pr1pfUZduBovgQkoigiIIBRFcVrAPaEKYTKbt0MmDmYlQYn/Cjb/ixoUibgV3/o2TNoi2Xhg495x7uHOPn3AmlWV9GaWFxaXllfJqZW19Y3PL3N5pyTgVhDZJzGPR8bGknEW0qZjitJMIikOf07Y/vMz19h0VksXRrRol1A1xP2I9RrDSlGceOQkWimHuOVy7AoyufpDjs/69lxXthTX2zKpVsyaF5oFdgCoU1fDMTyeISRrSSBGOpezaVqLcLN9IOB1XnFTSBJMh7tOuhhEOqXSzyVVjdKCZAPVioV+k0IT97chwKOUo9PVkiNVAzmo5+Z/WTVXvzM1YlKSKRmS6qJdypGKUR4QCJihRfKQBJoLpvyIywAITpYOs6BDs2ZPnQeu4Zls1++akWj8v4ijDHuzDIdhwCnW4hgY0gcADPMELvBqPxrPxZrxPR0tG4dmFP2V8fANpRp7s</latexit><latexit sha1_base64="+pbUtoyl1DXmbQPF8pVQTXRRe04=">AAACFXicbVDLSsNAFL2pr1pfUZduBovgQkoigiIIBRFcVrAPaEKYTKbt0MmDmYlQYn/Cjb/ixoUibgV3/o2TNoi2Xhg495x7uHOPn3AmlWV9GaWFxaXllfJqZW19Y3PL3N5pyTgVhDZJzGPR8bGknEW0qZjitJMIikOf07Y/vMz19h0VksXRrRol1A1xP2I9RrDSlGceOQkWimHuOVy7AoyufpDjs/69lxXthTX2zKpVsyaF5oFdgCoU1fDMTyeISRrSSBGOpezaVqLcLN9IOB1XnFTSBJMh7tOuhhEOqXSzyVVjdKCZAPVioV+k0IT97chwKOUo9PVkiNVAzmo5+Z/WTVXvzM1YlKSKRmS6qJdypGKUR4QCJihRfKQBJoLpvyIywAITpYOs6BDs2ZPnQeu4Zls1++akWj8v4ijDHuzDIdhwCnW4hgY0gcADPMELvBqPxrPxZrxPR0tG4dmFP2V8fANpRp7s</latexit>

... can be traced back to Fucito, Parisi, and Petrarca, PLB 115, 148 (1982)
Martinelli, Parisi, Petronzio, and Rapuano PLB 116, 434 (1982)

Bernard, Draper, Olynyk, and Rushton, PRL 49, 1076 (1982)
{

<latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit><latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit><latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit><latexit sha1_base64="RG03HEwJX1WBjc+2nWlsTV1XmgQ=">AAAB6XicbVBNS8NAEJ3Ur1q/oh69LBbBU0lE0GPRi8cq9gPaUDbbSbt0swm7G6GE/gMvHhTx6j/y5r9x2+agrQ8GHu/NMDMvTAXXxvO+ndLa+sbmVnm7srO7t3/gHh61dJIphk2WiER1QqpRcIlNw43ATqqQxqHAdji+nfntJ1SaJ/LRTFIMYjqUPOKMGis99PK+W/Vq3hxklfgFqUKBRt/96g0SlsUoDRNU667vpSbIqTKcCZxWepnGlLIxHWLXUklj1EE+v3RKzqwyIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//O6mYmug5zLNDMo2WJRlAliEjJ7mwy4QmbExBLKFLe3EjaiijJjw6nYEPzll1dJ66LmezX//rJavyniKMMJnMI5+HAFdbiDBjSBQQTP8Apvzth5cd6dj0VrySlmjuEPnM8fm4SNZQ==</latexit>



30

• build                      analytically - no need to evaluate at multiple@�C�(t)
��
�=0

<latexit sha1_base64="5Yyj2PtsVuncYCca8d/XnPNHQQw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTd6EKh0I3LCvYBTQiTyaQdOpmEmYlQYr/Djb/ixoUi7sSNf+OkjaCtBwYO59zDnXv8hFGpLOvLWFldW9/YLG2Vt3d29/bNg8OujFOBSQfHLBZ9H0nCKCcdRRUj/UQQFPmM9PxxK/d7d0RIGvNbNUmIG6EhpyHFSGnJM+2qkyChKGKew3QsQLD1w2rqDDo+Hd57WaFcWdOqZ1asujUDXCZ2QSqgQNszP5wgxmlEuMIMSTmwrUS5Wb4VMzItO6kkCcJjNCQDTTmKiHSz2WlTeKqVAIax0I8rOFN/JzIUSTmJfD0ZITWSi14u/ucNUhVeuBnlSaoIx/NFYcqgimHeEwyoIFixiSYIC6r/CvEICYSVbrOsS7AXT14m3Ubdtur2TaPSvCzqKIFjcAJqwAbnoAmuQRt0AAYP4Am8gFfj0Xg23oz3+eiKUWSOwB8Yn9/9BaAp</latexit><latexit sha1_base64="5Yyj2PtsVuncYCca8d/XnPNHQQw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTd6EKh0I3LCvYBTQiTyaQdOpmEmYlQYr/Djb/ixoUi7sSNf+OkjaCtBwYO59zDnXv8hFGpLOvLWFldW9/YLG2Vt3d29/bNg8OujFOBSQfHLBZ9H0nCKCcdRRUj/UQQFPmM9PxxK/d7d0RIGvNbNUmIG6EhpyHFSGnJM+2qkyChKGKew3QsQLD1w2rqDDo+Hd57WaFcWdOqZ1asujUDXCZ2QSqgQNszP5wgxmlEuMIMSTmwrUS5Wb4VMzItO6kkCcJjNCQDTTmKiHSz2WlTeKqVAIax0I8rOFN/JzIUSTmJfD0ZITWSi14u/ucNUhVeuBnlSaoIx/NFYcqgimHeEwyoIFixiSYIC6r/CvEICYSVbrOsS7AXT14m3Ubdtur2TaPSvCzqKIFjcAJqwAbnoAmuQRt0AAYP4Am8gFfj0Xg23oz3+eiKUWSOwB8Yn9/9BaAp</latexit><latexit sha1_base64="5Yyj2PtsVuncYCca8d/XnPNHQQw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTd6EKh0I3LCvYBTQiTyaQdOpmEmYlQYr/Djb/ixoUi7sSNf+OkjaCtBwYO59zDnXv8hFGpLOvLWFldW9/YLG2Vt3d29/bNg8OujFOBSQfHLBZ9H0nCKCcdRRUj/UQQFPmM9PxxK/d7d0RIGvNbNUmIG6EhpyHFSGnJM+2qkyChKGKew3QsQLD1w2rqDDo+Hd57WaFcWdOqZ1asujUDXCZ2QSqgQNszP5wgxmlEuMIMSTmwrUS5Wb4VMzItO6kkCcJjNCQDTTmKiHSz2WlTeKqVAIax0I8rOFN/JzIUSTmJfD0ZITWSi14u/ucNUhVeuBnlSaoIx/NFYcqgimHeEwyoIFixiSYIC6r/CvEICYSVbrOsS7AXT14m3Ubdtur2TaPSvCzqKIFjcAJqwAbnoAmuQRt0AAYP4Am8gFfj0Xg23oz3+eiKUWSOwB8Yn9/9BaAp</latexit><latexit sha1_base64="5Yyj2PtsVuncYCca8d/XnPNHQQw=">AAACGnicbVDLSsNAFJ34rPUVdelmsBXqpiTd6EKh0I3LCvYBTQiTyaQdOpmEmYlQYr/Djb/ixoUi7sSNf+OkjaCtBwYO59zDnXv8hFGpLOvLWFldW9/YLG2Vt3d29/bNg8OujFOBSQfHLBZ9H0nCKCcdRRUj/UQQFPmM9PxxK/d7d0RIGvNbNUmIG6EhpyHFSGnJM+2qkyChKGKew3QsQLD1w2rqDDo+Hd57WaFcWdOqZ1asujUDXCZ2QSqgQNszP5wgxmlEuMIMSTmwrUS5Wb4VMzItO6kkCcJjNCQDTTmKiHSz2WlTeKqVAIax0I8rOFN/JzIUSTmJfD0ZITWSi14u/ucNUhVeuBnlSaoIx/NFYcqgimHeEwyoIFixiSYIC6r/CvEICYSVbrOsS7AXT14m3Ubdtur2TaPSvCzqKIFjcAJqwAbnoAmuQRt0AAYP4Am8gFfj0Xg23oz3+eiKUWSOwB8Yn9/9BaAp</latexit>

�
<latexit sha1_base64="yp0hvpxD1PnmCi8BWvICCs2qvs0=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1IWLghuXFewD2lAmk0k7dDIJMzdCCf0INy4Ucev3uPNvnLZZaOuBgcM55zL3niCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdQw6VQvI0CJe+lmtM4kLwbTO7mfveJayMS9YjTlPsxHSkRCUbRSt2BtNGQDqs1t+4uQNaJV5AaFGgNq1+DMGFZzBUySY3pe26Kfk41Cib5rDLIDE8pm9AR71uqaMyNny/WnZELq4QkSrR9CslC/T2R09iYaRzYZExxbFa9ufif188wuvFzodIMuWLLj6JMEkzI/HYSCs0ZyqkllGlhdyVsTDVlaBuq2BK81ZPXSeeq7rl17+G61rwt6ijDGZzDJXjQgCbcQwvawGACz/AKb07qvDjvzscyWnKKmVP4A+fzBzr3j3c=</latexit><latexit sha1_base64="yp0hvpxD1PnmCi8BWvICCs2qvs0=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1IWLghuXFewD2lAmk0k7dDIJMzdCCf0INy4Ucev3uPNvnLZZaOuBgcM55zL3niCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdQw6VQvI0CJe+lmtM4kLwbTO7mfveJayMS9YjTlPsxHSkRCUbRSt2BtNGQDqs1t+4uQNaJV5AaFGgNq1+DMGFZzBUySY3pe26Kfk41Cib5rDLIDE8pm9AR71uqaMyNny/WnZELq4QkSrR9CslC/T2R09iYaRzYZExxbFa9ufif188wuvFzodIMuWLLj6JMEkzI/HYSCs0ZyqkllGlhdyVsTDVlaBuq2BK81ZPXSeeq7rl17+G61rwt6ijDGZzDJXjQgCbcQwvawGACz/AKb07qvDjvzscyWnKKmVP4A+fzBzr3j3c=</latexit><latexit sha1_base64="yp0hvpxD1PnmCi8BWvICCs2qvs0=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1IWLghuXFewD2lAmk0k7dDIJMzdCCf0INy4Ucev3uPNvnLZZaOuBgcM55zL3niCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdQw6VQvI0CJe+lmtM4kLwbTO7mfveJayMS9YjTlPsxHSkRCUbRSt2BtNGQDqs1t+4uQNaJV5AaFGgNq1+DMGFZzBUySY3pe26Kfk41Cib5rDLIDE8pm9AR71uqaMyNny/WnZELq4QkSrR9CslC/T2R09iYaRzYZExxbFa9ufif188wuvFzodIMuWLLj6JMEkzI/HYSCs0ZyqkllGlhdyVsTDVlaBuq2BK81ZPXSeeq7rl17+G61rwt6ijDGZzDJXjQgCbcQwvawGACz/AKb07qvDjvzscyWnKKmVP4A+fzBzr3j3c=</latexit><latexit sha1_base64="yp0hvpxD1PnmCi8BWvICCs2qvs0=">AAAB7nicbVDLSsNAFL2pr1pfVZduBovgqiQi1IWLghuXFewD2lAmk0k7dDIJMzdCCf0INy4Ucev3uPNvnLZZaOuBgcM55zL3niCVwqDrfjuljc2t7Z3ybmVv/+DwqHp80jFJphlvs0QmuhdQw6VQvI0CJe+lmtM4kLwbTO7mfveJayMS9YjTlPsxHSkRCUbRSt2BtNGQDqs1t+4uQNaJV5AaFGgNq1+DMGFZzBUySY3pe26Kfk41Cib5rDLIDE8pm9AR71uqaMyNny/WnZELq4QkSrR9CslC/T2R09iYaRzYZExxbFa9ufif188wuvFzodIMuWLLj6JMEkzI/HYSCs0ZyqkllGlhdyVsTDVlaBuq2BK81ZPXSeeq7rl17+G61rwt6ijDGZzDJXjQgCbcQwvawGACz/AKb07qvDjvzscyWnKKmVP4A+fzBzr3j3c=</latexit>
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<latexit sha1_base64="pHamsqaKSp/KWZHSSL0PzXh/A6g="></latexit><latexit sha1_base64="pHamsqaKSp/KWZHSSL0PzXh/A6g="></latexit><latexit sha1_base64="pHamsqaKSp/KWZHSSL0PzXh/A6g="></latexit><latexit sha1_base64="pHamsqaKSp/KWZHSSL0PzXh/A6g="></latexit>

• sum over current insertions during propagator construction

�
<latexit sha1_base64="QBCDwZkJMxp5YL39+Fg6t2C+6sQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9CQBD3qMYB6QLKF3MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86MDYJvb2V1bX1js7BV3N7Z3dsvHRw2jMo0oXWiuNKtGA3lTNK6ZZbTVqopipjTZjy8mfrNJ6oNU/LBjlIaCexLljCC1kmNzi0Kgd1SOagEM/jLJMxJGXLUuqWvTk+RTFBpCUdj2mGQ2miM2jLC6aTYyQxNkQyxT9uOShTUROPZtRP/1Ck9P1HalbT+TP09MUZhzEjErlOgHZhFbyr+57Uzm1xFYybTzFJJ5ouSjPtW+dPX/R7TlFg+cgSJZu5WnwxQI7EuoKILIVx8eZk0zithUAnvL8rV6zyOAhzDCZxBCJdQhTuoQR0IPMIzvMKbp7wX7937mLeuePnMEfyB9/kDVLeO8Q==</latexit><latexit sha1_base64="QBCDwZkJMxp5YL39+Fg6t2C+6sQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9CQBD3qMYB6QLKF3MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86MDYJvb2V1bX1js7BV3N7Z3dsvHRw2jMo0oXWiuNKtGA3lTNK6ZZbTVqopipjTZjy8mfrNJ6oNU/LBjlIaCexLljCC1kmNzi0Kgd1SOagEM/jLJMxJGXLUuqWvTk+RTFBpCUdj2mGQ2miM2jLC6aTYyQxNkQyxT9uOShTUROPZtRP/1Ck9P1HalbT+TP09MUZhzEjErlOgHZhFbyr+57Uzm1xFYybTzFJJ5ouSjPtW+dPX/R7TlFg+cgSJZu5WnwxQI7EuoKILIVx8eZk0zithUAnvL8rV6zyOAhzDCZxBCJdQhTuoQR0IPMIzvMKbp7wX7937mLeuePnMEfyB9/kDVLeO8Q==</latexit><latexit sha1_base64="QBCDwZkJMxp5YL39+Fg6t2C+6sQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9CQBD3qMYB6QLKF3MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86MDYJvb2V1bX1js7BV3N7Z3dsvHRw2jMo0oXWiuNKtGA3lTNK6ZZbTVqopipjTZjy8mfrNJ6oNU/LBjlIaCexLljCC1kmNzi0Kgd1SOagEM/jLJMxJGXLUuqWvTk+RTFBpCUdj2mGQ2miM2jLC6aTYyQxNkQyxT9uOShTUROPZtRP/1Ck9P1HalbT+TP09MUZhzEjErlOgHZhFbyr+57Uzm1xFYybTzFJJ5ouSjPtW+dPX/R7TlFg+cgSJZu5WnwxQI7EuoKILIVx8eZk0zithUAnvL8rV6zyOAhzDCZxBCJdQhTuoQR0IPMIzvMKbp7wX7937mLeuePnMEfyB9/kDVLeO8Q==</latexit><latexit sha1_base64="QBCDwZkJMxp5YL39+Fg6t2C+6sQ=">AAAB7XicbVDLSgNBEOz1GeMr6tHLYhA8hV0R9CQBD3qMYB6QLKF3MpuMmccyMyuEkH/w4kERr/6PN//GSbIHTSxoKKq66e6KU86MDYJvb2V1bX1js7BV3N7Z3dsvHRw2jMo0oXWiuNKtGA3lTNK6ZZbTVqopipjTZjy8mfrNJ6oNU/LBjlIaCexLljCC1kmNzi0Kgd1SOagEM/jLJMxJGXLUuqWvTk+RTFBpCUdj2mGQ2miM2jLC6aTYyQxNkQyxT9uOShTUROPZtRP/1Ck9P1HalbT+TP09MUZhzEjErlOgHZhFbyr+57Uzm1xFYybTzFJJ5ouSjPtW+dPX/R7TlFg+cgSJZu5WnwxQI7EuoKILIVx8eZk0zithUAnvL8rV6zyOAhzDCZxBCJdQhTuoQR0IPMIzvMKbp7wX7937mLeuePnMEfyB9/kDVLeO8Q==</latexit>

x
<latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpgTg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpgTg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpgTg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit><latexit sha1_base64="d6joXGbjjzu+2PR4vmVLqySpgTg=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyOW0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f5QWM+A==</latexit>

y
<latexit sha1_base64="hfEYK7tRc9m1gn6EpPGCucXoIIU=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu5nfeUKleSwfTJagH9GR5CFn1FipmQ0qVbfmzkFWiVeQKhRoDCpf/WHM0gilYYJq3fPcxPg5VYYzgdNyP9WYUDahI+xZKmmE2s/nh07JuVWGJIyVLWnIXP09kdNI6ywKbGdEzVgvezPxP6+XmvDGz7lMUoOSLRaFqSAmJrOvyZArZEZkllCmuL2VsDFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8A5omM+Q==</latexit><latexit sha1_base64="hfEYK7tRc9m1gn6EpPGCucXoIIU=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu5nfeUKleSwfTJagH9GR5CFn1FipmQ0qVbfmzkFWiVeQKhRoDCpf/WHM0gilYYJq3fPcxPg5VYYzgdNyP9WYUDahI+xZKmmE2s/nh07JuVWGJIyVLWnIXP09kdNI6ywKbGdEzVgvezPxP6+XmvDGz7lMUoOSLRaFqSAmJrOvyZArZEZkllCmuL2VsDFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8A5omM+Q==</latexit><latexit sha1_base64="hfEYK7tRc9m1gn6EpPGCucXoIIU=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu5nfeUKleSwfTJagH9GR5CFn1FipmQ0qVbfmzkFWiVeQKhRoDCpf/WHM0gilYYJq3fPcxPg5VYYzgdNyP9WYUDahI+xZKmmE2s/nh07JuVWGJIyVLWnIXP09kdNI6ywKbGdEzVgvezPxP6+XmvDGz7lMUoOSLRaFqSAmJrOvyZArZEZkllCmuL2VsDFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8A5omM+Q==</latexit><latexit sha1_base64="hfEYK7tRc9m1gn6EpPGCucXoIIU=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJ+3azSbsboQQ+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dtbWNza3tks75d29/YPDytFxW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu5nfeUKleSwfTJagH9GR5CFn1FipmQ0qVbfmzkFWiVeQKhRoDCpf/WHM0gilYYJq3fPcxPg5VYYzgdNyP9WYUDahI+xZKmmE2s/nh07JuVWGJIyVLWnIXP09kdNI6ywKbGdEzVgvezPxP6+XmvDGz7lMUoOSLRaFqSAmJrOvyZArZEZkllCmuL2VsDFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8A5omM+Q==</latexit>

z
<latexit sha1_base64="9HVtxI1fkXEYMI0Fu47fdx+MHHc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyPU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f6A2M+g==</latexit><latexit sha1_base64="9HVtxI1fkXEYMI0Fu47fdx+MHHc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyPU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f6A2M+g==</latexit><latexit sha1_base64="9HVtxI1fkXEYMI0Fu47fdx+MHHc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyPU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f6A2M+g==</latexit><latexit sha1_base64="9HVtxI1fkXEYMI0Fu47fdx+MHHc=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHhswX5AG8pmO2nXbjZhdyPU0F/gxYMiXv1J3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++xGV5rG8N5ME/YgOJQ85o8ZKjad+ueJW3TnIKvFyUoEc9X75qzeIWRqhNExQrbuemxg/o8pwJnBa6qUaE8rGdIhdSyWNUPvZ/NApObPKgISxsiUNmau/JzIaaT2JAtsZUTPSy95M/M/rpia89jMuk9SgZItFYSqIicnsazLgCpkRE0soU9zeStiIKsqMzaZkQ/CWX14lrYuq51a9xmWldpPHUYQTOIVz8OAKanAHdWgCA4RneIU358F5cd6dj0VrwclnjuEPnM8f6A2M+g==</latexit>

xd
<latexit sha1_base64="SmpU18Ieb7kVk1gfOB4u8EXamFY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJu3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6AaBZfYMtwI7KYKaRwI7ATju5nfeUKleSIfzCRFP6ZDySPOqLFSMxxUqm7NnYOsEq8gVSjQGFS++mHCshilYYJq3fPc1Pg5VYYzgdNyP9OYUjamQ+xZKmmM2s/nh07JuVVCEiXKljRkrv6eyGms9SQObGdMzUgvezPxP6+XmejGz7lMM4OSLRZFmSAmIbOvScgVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8AxrWM5A==</latexit><latexit sha1_base64="SmpU18Ieb7kVk1gfOB4u8EXamFY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJu3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6AaBZfYMtwI7KYKaRwI7ATju5nfeUKleSIfzCRFP6ZDySPOqLFSMxxUqm7NnYOsEq8gVSjQGFS++mHCshilYYJq3fPc1Pg5VYYzgdNyP9OYUjamQ+xZKmmM2s/nh07JuVVCEiXKljRkrv6eyGms9SQObGdMzUgvezPxP6+XmejGz7lMM4OSLRZFmSAmIbOvScgVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8AxrWM5A==</latexit><latexit sha1_base64="SmpU18Ieb7kVk1gfOB4u8EXamFY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJu3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6AaBZfYMtwI7KYKaRwI7ATju5nfeUKleSIfzCRFP6ZDySPOqLFSMxxUqm7NnYOsEq8gVSjQGFS++mHCshilYYJq3fPc1Pg5VYYzgdNyP9OYUjamQ+xZKmmM2s/nh07JuVVCEiXKljRkrv6eyGms9SQObGdMzUgvezPxP6+XmejGz7lMM4OSLRZFmSAmIbOvScgVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8AxrWM5A==</latexit><latexit sha1_base64="SmpU18Ieb7kVk1gfOB4u8EXamFY=">AAAB6HicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48t2A9oQ9lsJu3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBVcG9f9dtbWNza3tks75d29/YPDytFxWyeZYthiiUhUN6AaBZfYMtwI7KYKaRwI7ATju5nfeUKleSIfzCRFP6ZDySPOqLFSMxxUqm7NnYOsEq8gVSjQGFS++mHCshilYYJq3fPc1Pg5VYYzgdNyP9OYUjamQ+xZKmmM2s/nh07JuVVCEiXKljRkrv6eyGms9SQObGdMzUgvezPxP6+XmejGz7lMM4OSLRZFmSAmIbOvScgVMiMmllCmuL2VsBFVlBmbTdmG4C2/vEralzXPrXnNq2r9toijBKdwBhfgwTXU4R4a0AIGCM/wCm/Oo/PivDsfi9Y1p5g5gT9wPn8AxrWM5A==</latexit>

u
<latexit sha1_base64="fr4Mbq27uGoY3M9aRLLrEqJdPeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2VmumgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MH4HmM9Q==</latexit><latexit sha1_base64="fr4Mbq27uGoY3M9aRLLrEqJdPeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2VmumgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MH4HmM9Q==</latexit><latexit sha1_base64="fr4Mbq27uGoY3M9aRLLrEqJdPeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2VmumgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MH4HmM9Q==</latexit><latexit sha1_base64="fr4Mbq27uGoY3M9aRLLrEqJdPeU=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePHYgv2ANpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewsbm1vVPcLe3tHxwelY9P2jpOFcMWi0WsugHVKLjEluFGYDdRSKNAYCeY3M39zhMqzWP5YKYJ+hEdSR5yRo2VmumgXHGr7gJknXg5qUCOxqD81R/GLI1QGiao1j3PTYyfUWU4Ezgr9VONCWUTOsKepZJGqP1sceiMXFhlSMJY2ZKGLNTfExmNtJ5Gge2MqBnrVW8u/uf1UhPe+BmXSWpQsuWiMBXExGT+NRlyhcyIqSWUKW5vJWxMFWXGZlOyIXirL6+T9lXVc6te87pSv83jKMIZnMMleFCDOtxDA1rAAOEZXuHNeXRenHfnY9lacPKZU/gD5/MH4HmM9Q==</latexit>

d
<latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit>

u
<latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit>

d
<latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit><latexit sha1_base64="yeWBlsheJ4P35IDo30AGBIhPuLM=">AAAB6HicdVDJSgNBEK2JW4xb1KOXxiB4GmZEMCcJePGYgFkgGUJPT03Spmehu0cIQ77AiwdFvPpJ3vwbe5IIrg+afrxXRVU9PxVcacd5t0orq2vrG+XNytb2zu5edf+go5JMMmyzRCSy51OFgsfY1lwL7KUSaeQL7PqTq8Lv3qFUPIlv9DRFL6KjmIecUW2kVjCs1hy77hQgv4lrz3+nBks0h9W3QZCwLMJYM0GV6rtOqr2cSs2ZwFllkClMKZvQEfYNjWmEysvni87IiVECEibSvFiTufq1I6eRUtPIN5UR1WP10yvEv7x+psO6l/M4zTTGbDEozATRCSmuJgGXyLSYGkKZ5GZXwsZUUqZNNhUTwuel5H/SObNdx3Zb57XG5TKOMhzBMZyCCxfQgGtoQhsYINzDIzxZt9aD9Wy9LEpL1rLnEL7Bev0A6a2M/A==</latexit>

u
<latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit><latexit sha1_base64="LghJLxCCAkCkNoFsNrjiHsD4dbo=">AAAB6HicdVDLSgNBEOyNrxhfUY9eBoPgadkVwZwk4MVjAuYBSQizk95kzOzsMjMrhCVf4MWDIl79JG/+jbNJBJ8FwxRV3XR3BYng2njeu1NYWV1b3yhulra2d3b3yvsHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB1MrnK/fYdK81jemGmC/YiOJA85o8ZKjXRQrnhu1ctBfhPfnf9eBZaoD8pvvWHM0gilYYJq3fW9xPQzqgxnAmelXqoxoWxCR9i1VNIIdT+bLzojJ1YZkjBW9klD5urXjoxGWk+jwFZG1Iz1Ty8X//K6qQmr/YzLJDUo2WJQmApiYpJfTYZcITNiagllittdCRtTRZmx2ZRsCJ+Xkv9J68z1PddvnFdql8s4inAEx3AKPlxADa6hDk1ggHAPj/Dk3DoPzrPzsigtOMueQ/gG5/UDA4CNDQ==</latexit>

S�(y, x) =
X

z=(tz,~z )

S(y, z)�S(z, x)

<latexit sha1_base64="8DYcoFKciJxBpdsjho/WFEvWROw="></latexit><latexit sha1_base64="8DYcoFKciJxBpdsjho/WFEvWROw="></latexit><latexit sha1_base64="8DYcoFKciJxBpdsjho/WFEvWROw="></latexit><latexit sha1_base64="8DYcoFKciJxBpdsjho/WFEvWROw="></latexit>

The difference

• generates data for all source-sink separations, t = ty � tx
<latexit sha1_base64="aX/XdaWKHLFbgyXH6lt4k/fgrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQQ8KBS8eK9gPaEPYbDft0s1u2J2IIfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEiuAHX/XZKK6tr6xvlzcrW9s7uXnX/oG1UqilrUSWU7obEMMElawEHwbqJZiQOBeuE49up33lk2nAlHyBLmB+ToeQRpwSs1AN8gyHIziB4Cqo1t+7OgJeJV5AaKtAMql/9gaJpzCRQQYzpeW4Cfk40cCrYpNJPDUsIHZMh61kqScyMn89OnuATqwxwpLQtCXim/p7ISWxMFoe2MyYwMoveVPzP66UQXfk5l0kKTNL5oigVGBSe/o8HXDMKIrOEUM3trZiOiCYUbEoVG4K3+PIyaZ/XPbfu3V/UGtdFHGV0hI7RKfLQJWqgO9RELUSRQs/oFb054Lw4787HvLXkFDOH6A+czx9PP5CX</latexit><latexit sha1_base64="aX/XdaWKHLFbgyXH6lt4k/fgrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQQ8KBS8eK9gPaEPYbDft0s1u2J2IIfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEiuAHX/XZKK6tr6xvlzcrW9s7uXnX/oG1UqilrUSWU7obEMMElawEHwbqJZiQOBeuE49up33lk2nAlHyBLmB+ToeQRpwSs1AN8gyHIziB4Cqo1t+7OgJeJV5AaKtAMql/9gaJpzCRQQYzpeW4Cfk40cCrYpNJPDUsIHZMh61kqScyMn89OnuATqwxwpLQtCXim/p7ISWxMFoe2MyYwMoveVPzP66UQXfk5l0kKTNL5oigVGBSe/o8HXDMKIrOEUM3trZiOiCYUbEoVG4K3+PIyaZ/XPbfu3V/UGtdFHGV0hI7RKfLQJWqgO9RELUSRQs/oFb054Lw4787HvLXkFDOH6A+czx9PP5CX</latexit><latexit sha1_base64="aX/XdaWKHLFbgyXH6lt4k/fgrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQQ8KBS8eK9gPaEPYbDft0s1u2J2IIfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEiuAHX/XZKK6tr6xvlzcrW9s7uXnX/oG1UqilrUSWU7obEMMElawEHwbqJZiQOBeuE49up33lk2nAlHyBLmB+ToeQRpwSs1AN8gyHIziB4Cqo1t+7OgJeJV5AaKtAMql/9gaJpzCRQQYzpeW4Cfk40cCrYpNJPDUsIHZMh61kqScyMn89OnuATqwxwpLQtCXim/p7ISWxMFoe2MyYwMoveVPzP66UQXfk5l0kKTNL5oigVGBSe/o8HXDMKIrOEUM3trZiOiCYUbEoVG4K3+PIyaZ/XPbfu3V/UGtdFHGV0hI7RKfLQJWqgO9RELUSRQs/oFb054Lw4787HvLXkFDOH6A+czx9PP5CX</latexit><latexit sha1_base64="aX/XdaWKHLFbgyXH6lt4k/fgrpw=">AAAB8nicbVBNS8NAEN3Ur1q/qh69LBbBiyURQQ8KBS8eK9gPaEPYbDft0s1u2J2IIfRnePGgiFd/jTf/jds2B219MPB4b4aZeWEiuAHX/XZKK6tr6xvlzcrW9s7uXnX/oG1UqilrUSWU7obEMMElawEHwbqJZiQOBeuE49up33lk2nAlHyBLmB+ToeQRpwSs1AN8gyHIziB4Cqo1t+7OgJeJV5AaKtAMql/9gaJpzCRQQYzpeW4Cfk40cCrYpNJPDUsIHZMh61kqScyMn89OnuATqwxwpLQtCXim/p7ISWxMFoe2MyYwMoveVPzP66UQXfk5l0kKTNL5oigVGBSe/o8HXDMKIrOEUM3trZiOiCYUbEoVG4K3+PIyaZ/XPbfu3V/UGtdFHGV0hI7RKfLQJWqgO9RELUSRQs/oFb054Lw4787HvLXkFDOH6A+czx9PP5CX</latexit>

Maiani et al, NPB 293, 420 (1987)
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correlator fit results

• simultaneous fit to  

• raw data in gray along with fit results 

• black/white filled results subtract excited 

state fitted contributions from raw data 

• construct correlated ratio  

• more data than standard method

Me↵ (t), g̊e↵A , g̊e↵V
<latexit sha1_base64="QxpA7kCSVeQg5DWHLIWk+JIM7CM=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahgpQZEXThouLGjVDBXqAdSybNtKGZzJCcEcpQH8eNr+JGQVG3vohpO1DbeiDw83/nkHN+LxJcg21/WQuLS8srq5m17PrG5tZ2bme3qsNYUVahoQhV3SOaCS5ZBTgIVo8UI4EnWM3rXQ157YEpzUN5B/2IuQHpSO5zSsBYrVzp5j5pcsDM9wcFODp+bAYEuorLDu60LidsGlQnoJXL20V7VHheOKnIo7TKrdxbsx3SOGASqCBaNxw7AjchCjgVbJBtxppFhPZIhzWMlCRg2k1Glw7woXHa2A+VeRLwyP07kZBA637gmc7hunqWDc3/WCMG/9xNuIxiYJKOP/JjgSHEw9hwmytGQfSNIFRxsyumXaIIBRNu1oTgzJ48L6onRccuOren+dJFGkcG7aMDVEAOOkMldI3KqIIoekIv6B19WM/Wq/VpfY9bF6x0Zg9NlfXzC9aapvo=</latexit><latexit sha1_base64="QxpA7kCSVeQg5DWHLIWk+JIM7CM=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahgpQZEXThouLGjVDBXqAdSybNtKGZzJCcEcpQH8eNr+JGQVG3vohpO1DbeiDw83/nkHN+LxJcg21/WQuLS8srq5m17PrG5tZ2bme3qsNYUVahoQhV3SOaCS5ZBTgIVo8UI4EnWM3rXQ157YEpzUN5B/2IuQHpSO5zSsBYrVzp5j5pcsDM9wcFODp+bAYEuorLDu60LidsGlQnoJXL20V7VHheOKnIo7TKrdxbsx3SOGASqCBaNxw7AjchCjgVbJBtxppFhPZIhzWMlCRg2k1Glw7woXHa2A+VeRLwyP07kZBA637gmc7hunqWDc3/WCMG/9xNuIxiYJKOP/JjgSHEw9hwmytGQfSNIFRxsyumXaIIBRNu1oTgzJ48L6onRccuOren+dJFGkcG7aMDVEAOOkMldI3KqIIoekIv6B19WM/Wq/VpfY9bF6x0Zg9NlfXzC9aapvo=</latexit><latexit sha1_base64="QxpA7kCSVeQg5DWHLIWk+JIM7CM=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahgpQZEXThouLGjVDBXqAdSybNtKGZzJCcEcpQH8eNr+JGQVG3vohpO1DbeiDw83/nkHN+LxJcg21/WQuLS8srq5m17PrG5tZ2bme3qsNYUVahoQhV3SOaCS5ZBTgIVo8UI4EnWM3rXQ157YEpzUN5B/2IuQHpSO5zSsBYrVzp5j5pcsDM9wcFODp+bAYEuorLDu60LidsGlQnoJXL20V7VHheOKnIo7TKrdxbsx3SOGASqCBaNxw7AjchCjgVbJBtxppFhPZIhzWMlCRg2k1Glw7woXHa2A+VeRLwyP07kZBA637gmc7hunqWDc3/WCMG/9xNuIxiYJKOP/JjgSHEw9hwmytGQfSNIFRxsyumXaIIBRNu1oTgzJ48L6onRccuOren+dJFGkcG7aMDVEAOOkMldI3KqIIoekIv6B19WM/Wq/VpfY9bF6x0Zg9NlfXzC9aapvo=</latexit><latexit sha1_base64="QxpA7kCSVeQg5DWHLIWk+JIM7CM=">AAACKXicbZDLSgMxFIYzXmu9VV26CRahgpQZEXThouLGjVDBXqAdSybNtKGZzJCcEcpQH8eNr+JGQVG3vohpO1DbeiDw83/nkHN+LxJcg21/WQuLS8srq5m17PrG5tZ2bme3qsNYUVahoQhV3SOaCS5ZBTgIVo8UI4EnWM3rXQ157YEpzUN5B/2IuQHpSO5zSsBYrVzp5j5pcsDM9wcFODp+bAYEuorLDu60LidsGlQnoJXL20V7VHheOKnIo7TKrdxbsx3SOGASqCBaNxw7AjchCjgVbJBtxppFhPZIhzWMlCRg2k1Glw7woXHa2A+VeRLwyP07kZBA637gmc7hunqWDc3/WCMG/9xNuIxiYJKOP/JjgSHEw9hwmytGQfSNIFRxsyumXaIIBRNu1oTgzJ48L6onRccuOren+dJFGkcG7aMDVEAOOkMldI3KqIIoekIv6B19WM/Wq/VpfY9bF6x0Zg9NlfXzC9aapvo=</latexit>

g̊e↵A /̊ge↵V
<latexit sha1_base64="o0ZBf2TyW3OPAh4y/Cah8E3zd2A=">AAACGHicbZDLSsNAFIZP6q3WW9Wlm8EiuKqJCLpwUXHjsoK9QBPDZDpph04mYWYilNDHcOOruHGhiNvufBunbUDb+sPAz3fOYc75g4QzpW372yqsrK6tbxQ3S1vbO7t75f2DpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaCwe2k3nqiUrFYPOhhQr0I9wQLGcHaIL985kZY9yUTPdTzbx4zl2lEw3A0x5u/3C9X7Ko9FVo2Tm4qkKvul8duNyZpRIUmHCvVcexEexmWmhFORyU3VTTBZIB7tGOswBFVXjY9bIRODOmiMJbmCY2m9O9EhiOlhlFgOifrqsXaBP5X66Q6vPIyJpJUU0FmH4UpRzpGk5RQl0lKNB8ag4lkZldE+lhiok2WJROCs3jysmmeVx276txfVGrXeRxFOIJjOAUHLqEGd1CHBhB4hld4hw/rxXqzPq2vWWvBymcOYU7W+AfRxKA5</latexit><latexit sha1_base64="o0ZBf2TyW3OPAh4y/Cah8E3zd2A=">AAACGHicbZDLSsNAFIZP6q3WW9Wlm8EiuKqJCLpwUXHjsoK9QBPDZDpph04mYWYilNDHcOOruHGhiNvufBunbUDb+sPAz3fOYc75g4QzpW372yqsrK6tbxQ3S1vbO7t75f2DpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaCwe2k3nqiUrFYPOhhQr0I9wQLGcHaIL985kZY9yUTPdTzbx4zl2lEw3A0x5u/3C9X7Ko9FVo2Tm4qkKvul8duNyZpRIUmHCvVcexEexmWmhFORyU3VTTBZIB7tGOswBFVXjY9bIRODOmiMJbmCY2m9O9EhiOlhlFgOifrqsXaBP5X66Q6vPIyJpJUU0FmH4UpRzpGk5RQl0lKNB8ag4lkZldE+lhiok2WJROCs3jysmmeVx276txfVGrXeRxFOIJjOAUHLqEGd1CHBhB4hld4hw/rxXqzPq2vWWvBymcOYU7W+AfRxKA5</latexit><latexit sha1_base64="o0ZBf2TyW3OPAh4y/Cah8E3zd2A=">AAACGHicbZDLSsNAFIZP6q3WW9Wlm8EiuKqJCLpwUXHjsoK9QBPDZDpph04mYWYilNDHcOOruHGhiNvufBunbUDb+sPAz3fOYc75g4QzpW372yqsrK6tbxQ3S1vbO7t75f2DpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaCwe2k3nqiUrFYPOhhQr0I9wQLGcHaIL985kZY9yUTPdTzbx4zl2lEw3A0x5u/3C9X7Ko9FVo2Tm4qkKvul8duNyZpRIUmHCvVcexEexmWmhFORyU3VTTBZIB7tGOswBFVXjY9bIRODOmiMJbmCY2m9O9EhiOlhlFgOifrqsXaBP5X66Q6vPIyJpJUU0FmH4UpRzpGk5RQl0lKNB8ag4lkZldE+lhiok2WJROCs3jysmmeVx276txfVGrXeRxFOIJjOAUHLqEGd1CHBhB4hld4hw/rxXqzPq2vWWvBymcOYU7W+AfRxKA5</latexit><latexit sha1_base64="o0ZBf2TyW3OPAh4y/Cah8E3zd2A=">AAACGHicbZDLSsNAFIZP6q3WW9Wlm8EiuKqJCLpwUXHjsoK9QBPDZDpph04mYWYilNDHcOOruHGhiNvufBunbUDb+sPAz3fOYc75g4QzpW372yqsrK6tbxQ3S1vbO7t75f2DpopTSWiDxDyW7QArypmgDc00p+1EUhwFnLaCwe2k3nqiUrFYPOhhQr0I9wQLGcHaIL985kZY9yUTPdTzbx4zl2lEw3A0x5u/3C9X7Ko9FVo2Tm4qkKvul8duNyZpRIUmHCvVcexEexmWmhFORyU3VTTBZIB7tGOswBFVXjY9bIRODOmiMJbmCY2m9O9EhiOlhlFgOifrqsXaBP5X66Q6vPIyJpJUU0FmH4UpRzpGk5RQl0lKNB8ag4lkZldE+lhiok2WJROCs3jysmmeVx276txfVGrXeRxFOIJjOAUHLqEGd1CHBhB4hld4hw/rxXqzPq2vWWvBymcOYU7W+AfRxKA5</latexit>

resolve excited states and leverage 
precise data at small t<latexit sha1_base64="HFu1F8a14IdgpJhBwWpbK/NY3To=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgEbCwTMB+QHGFvM5es2ds7dueEEPILbCwUsfUn2flv3CRXaOKDgcd7M8zMC1MpDHnet7O2vrG5tV3YKe7u7R8clo6OmybJNMcGT2Si2yEzKIXCBgmS2E41sjiU2ApHdzO/9YTaiEQ90DjFIGYDJSLBGVmpTr1S2at4c7irxM9JGXLUeqWvbj/hWYyKuGTGdHwvpWDCNAkucVrsZgZTxkdsgB1LFYvRBJP5oVP33Cp9N0q0LUXuXP09MWGxMeM4tJ0xo6FZ9mbif14no+gmmAiVZoSKLxZFmXQpcWdfu32hkZMcW8K4FvZWlw+ZZpxsNkUbgr/88ippXlZ8r+LXr8rV2zyOApzCGVyAD9dQhXuoQQM4IDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3luM8g==</latexit><latexit sha1_base64="HFu1F8a14IdgpJhBwWpbK/NY3To=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgEbCwTMB+QHGFvM5es2ds7dueEEPILbCwUsfUn2flv3CRXaOKDgcd7M8zMC1MpDHnet7O2vrG5tV3YKe7u7R8clo6OmybJNMcGT2Si2yEzKIXCBgmS2E41sjiU2ApHdzO/9YTaiEQ90DjFIGYDJSLBGVmpTr1S2at4c7irxM9JGXLUeqWvbj/hWYyKuGTGdHwvpWDCNAkucVrsZgZTxkdsgB1LFYvRBJP5oVP33Cp9N0q0LUXuXP09MWGxMeM4tJ0xo6FZ9mbif14no+gmmAiVZoSKLxZFmXQpcWdfu32hkZMcW8K4FvZWlw+ZZpxsNkUbgr/88ippXlZ8r+LXr8rV2zyOApzCGVyAD9dQhXuoQQM4IDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3luM8g==</latexit><latexit sha1_base64="HFu1F8a14IdgpJhBwWpbK/NY3To=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgEbCwTMB+QHGFvM5es2ds7dueEEPILbCwUsfUn2flv3CRXaOKDgcd7M8zMC1MpDHnet7O2vrG5tV3YKe7u7R8clo6OmybJNMcGT2Si2yEzKIXCBgmS2E41sjiU2ApHdzO/9YTaiEQ90DjFIGYDJSLBGVmpTr1S2at4c7irxM9JGXLUeqWvbj/hWYyKuGTGdHwvpWDCNAkucVrsZgZTxkdsgB1LFYvRBJP5oVP33Cp9N0q0LUXuXP09MWGxMeM4tJ0xo6FZ9mbif14no+gmmAiVZoSKLxZFmXQpcWdfu32hkZMcW8K4FvZWlw+ZZpxsNkUbgr/88ippXlZ8r+LXr8rV2zyOApzCGVyAD9dQhXuoQQM4IDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3luM8g==</latexit><latexit sha1_base64="HFu1F8a14IdgpJhBwWpbK/NY3To=">AAAB6HicbVA9SwNBEJ3zM8avqKXNYRCswp0IWlgEbCwTMB+QHGFvM5es2ds7dueEEPILbCwUsfUn2flv3CRXaOKDgcd7M8zMC1MpDHnet7O2vrG5tV3YKe7u7R8clo6OmybJNMcGT2Si2yEzKIXCBgmS2E41sjiU2ApHdzO/9YTaiEQ90DjFIGYDJSLBGVmpTr1S2at4c7irxM9JGXLUeqWvbj/hWYyKuGTGdHwvpWDCNAkucVrsZgZTxkdsgB1LFYvRBJP5oVP33Cp9N0q0LUXuXP09MWGxMeM4tJ0xo6FZ9mbif14no+gmmAiVZoSKLxZFmXQpcWdfu32hkZMcW8K4FvZWlw+ZZpxsNkUbgr/88ippXlZ8r+LXr8rV2zyOApzCGVyAD9dQhXuoQQM4IDzDK7w5j86L8+58LFrXnHzmBP7A+fwB3luM8g==</latexit>

)
<latexit sha1_base64="0ELIZFXBj4Swq1fivs8EuTsPZMg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6MFDwYvHKrYW0lA22027dLMbdidKCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXpQKbtDzvp3Syura+kZ5s7K1vbO7V90/aBuVacpaVAmlOxExTHDJWshRsE6qGUkiwR6i0fXUf3hk2nAl73GcsjAhA8ljTglaKeje8cEQidbqqVeteXVvBneZ+AWpQYFmr/rV7SuaJUwiFcSYwPdSDHOikVPBJpVuZlhK6IgMWGCpJAkzYT47eeKeWKXvxkrbkujO1N8TOUmMGSeR7UwIDs2iNxX/84IM48sw5zLNkEk6XxRnwkXlTv93+1wzimJsCaGa21tdOiSaULQpVWwI/uLLy6R9Vve9un97XmtcFXGU4QiO4RR8uIAG3EATWkBBwTO8wpuDzovz7nzMW0tOMXMIf+B8/gCPTZFn</latexit><latexit sha1_base64="0ELIZFXBj4Swq1fivs8EuTsPZMg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6MFDwYvHKrYW0lA22027dLMbdidKCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXpQKbtDzvp3Syura+kZ5s7K1vbO7V90/aBuVacpaVAmlOxExTHDJWshRsE6qGUkiwR6i0fXUf3hk2nAl73GcsjAhA8ljTglaKeje8cEQidbqqVeteXVvBneZ+AWpQYFmr/rV7SuaJUwiFcSYwPdSDHOikVPBJpVuZlhK6IgMWGCpJAkzYT47eeKeWKXvxkrbkujO1N8TOUmMGSeR7UwIDs2iNxX/84IM48sw5zLNkEk6XxRnwkXlTv93+1wzimJsCaGa21tdOiSaULQpVWwI/uLLy6R9Vve9un97XmtcFXGU4QiO4RR8uIAG3EATWkBBwTO8wpuDzovz7nzMW0tOMXMIf+B8/gCPTZFn</latexit><latexit sha1_base64="0ELIZFXBj4Swq1fivs8EuTsPZMg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6MFDwYvHKrYW0lA22027dLMbdidKCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXpQKbtDzvp3Syura+kZ5s7K1vbO7V90/aBuVacpaVAmlOxExTHDJWshRsE6qGUkiwR6i0fXUf3hk2nAl73GcsjAhA8ljTglaKeje8cEQidbqqVeteXVvBneZ+AWpQYFmr/rV7SuaJUwiFcSYwPdSDHOikVPBJpVuZlhK6IgMWGCpJAkzYT47eeKeWKXvxkrbkujO1N8TOUmMGSeR7UwIDs2iNxX/84IM48sw5zLNkEk6XxRnwkXlTv93+1wzimJsCaGa21tdOiSaULQpVWwI/uLLy6R9Vve9un97XmtcFXGU4QiO4RR8uIAG3EATWkBBwTO8wpuDzovz7nzMW0tOMXMIf+B8/gCPTZFn</latexit><latexit sha1_base64="0ELIZFXBj4Swq1fivs8EuTsPZMg=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi6MFDwYvHKrYW0lA22027dLMbdidKCf0ZXjwo4tVf481/47bNQVsfDDzem2FmXpQKbtDzvp3Syura+kZ5s7K1vbO7V90/aBuVacpaVAmlOxExTHDJWshRsE6qGUkiwR6i0fXUf3hk2nAl73GcsjAhA8ljTglaKeje8cEQidbqqVeteXVvBneZ+AWpQYFmr/rV7SuaJUwiFcSYwPdSDHOikVPBJpVuZlhK6IgMWGCpJAkzYT47eeKeWKXvxkrbkujO1N8TOUmMGSeR7UwIDs2iNxX/84IM48sw5zLNkEk6XxRnwkXlTv93+1wzimJsCaGa21tdOiSaULQpVWwI/uLLy6R9Vve9un97XmtcFXGU4QiO4RR8uIAG3EATWkBBwTO8wpuDzovz7nzMW0tOMXMIf+B8/gCPTZFn</latexit>



•  Introduction 

-       and its phenomenology 

- experiment vs theory 

•  CalLat '18 calculation 

- simulation 

‣ HISQ 2+1+1 gauge fields 

‣ gradient flow smearing with Möbius DW valence quarks 

- Feynman-Hellmann Theorem inspired approach to correlators 

- renormalization; chiral, continuum, and infinite volume extrapolation 

•  Summary and outlook

gA
<latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit>
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Renormalization

• from analyzing FHT correlators

gA =
ZA

ZV

g̊A
g̊V

<latexit sha1_base64="IW7CcX0KMfQTDzB1uTjzG8JAX3g=">AAACInicbVBNS8NAEN3Ur1q/oh69LBbBU0lEUA9KixePFWxabErYbDfp0s0m7G6EEvJbvPhXvHhQ1JPgj3HT5lCrA7u8eW+GmXl+wqhUlvVlVJaWV1bXquu1jc2t7R1zd8+RcSow6eCYxaLnI0kY5aSjqGKklwiCIp+Rrj++LvTuAxGSxvxOTRIyiFDIaUAxUpryzIvQa8FL6AYC4ezea+X6c/IydyOkRoLyEIaFMp86uWfWrYY1DfgX2CWogzLanvnhDmOcRoQrzJCUfdtK1CBDQlHMSF5zU0kShMcoJH0NOYqIHGTTE3N4pJkhDGKhH1dwys53ZCiSchL5urLYUi5qBfmf1k9VcD7IKE9SRTieDQpSBlUMC7/gkAqCFZtogLCgeleIR0i7o7SrNW2CvXjyX+CcNGyrYd+e1ptXpR1VcAAOwTGwwRloghvQBh2AwSN4Bq/gzXgyXox343NWWjHKnn3wK4zvH1TppC0=</latexit><latexit sha1_base64="IW7CcX0KMfQTDzB1uTjzG8JAX3g=">AAACInicbVBNS8NAEN3Ur1q/oh69LBbBU0lEUA9KixePFWxabErYbDfp0s0m7G6EEvJbvPhXvHhQ1JPgj3HT5lCrA7u8eW+GmXl+wqhUlvVlVJaWV1bXquu1jc2t7R1zd8+RcSow6eCYxaLnI0kY5aSjqGKklwiCIp+Rrj++LvTuAxGSxvxOTRIyiFDIaUAxUpryzIvQa8FL6AYC4ezea+X6c/IydyOkRoLyEIaFMp86uWfWrYY1DfgX2CWogzLanvnhDmOcRoQrzJCUfdtK1CBDQlHMSF5zU0kShMcoJH0NOYqIHGTTE3N4pJkhDGKhH1dwys53ZCiSchL5urLYUi5qBfmf1k9VcD7IKE9SRTieDQpSBlUMC7/gkAqCFZtogLCgeleIR0i7o7SrNW2CvXjyX+CcNGyrYd+e1ptXpR1VcAAOwTGwwRloghvQBh2AwSN4Bq/gzXgyXox343NWWjHKnn3wK4zvH1TppC0=</latexit><latexit sha1_base64="IW7CcX0KMfQTDzB1uTjzG8JAX3g=">AAACInicbVBNS8NAEN3Ur1q/oh69LBbBU0lEUA9KixePFWxabErYbDfp0s0m7G6EEvJbvPhXvHhQ1JPgj3HT5lCrA7u8eW+GmXl+wqhUlvVlVJaWV1bXquu1jc2t7R1zd8+RcSow6eCYxaLnI0kY5aSjqGKklwiCIp+Rrj++LvTuAxGSxvxOTRIyiFDIaUAxUpryzIvQa8FL6AYC4ezea+X6c/IydyOkRoLyEIaFMp86uWfWrYY1DfgX2CWogzLanvnhDmOcRoQrzJCUfdtK1CBDQlHMSF5zU0kShMcoJH0NOYqIHGTTE3N4pJkhDGKhH1dwys53ZCiSchL5urLYUi5qBfmf1k9VcD7IKE9SRTieDQpSBlUMC7/gkAqCFZtogLCgeleIR0i7o7SrNW2CvXjyX+CcNGyrYd+e1ptXpR1VcAAOwTGwwRloghvQBh2AwSN4Bq/gzXgyXox343NWWjHKnn3wK4zvH1TppC0=</latexit><latexit sha1_base64="IW7CcX0KMfQTDzB1uTjzG8JAX3g=">AAACInicbVBNS8NAEN3Ur1q/oh69LBbBU0lEUA9KixePFWxabErYbDfp0s0m7G6EEvJbvPhXvHhQ1JPgj3HT5lCrA7u8eW+GmXl+wqhUlvVlVJaWV1bXquu1jc2t7R1zd8+RcSow6eCYxaLnI0kY5aSjqGKklwiCIp+Rrj++LvTuAxGSxvxOTRIyiFDIaUAxUpryzIvQa8FL6AYC4ezea+X6c/IydyOkRoLyEIaFMp86uWfWrYY1DfgX2CWogzLanvnhDmOcRoQrzJCUfdtK1CBDQlHMSF5zU0kShMcoJH0NOYqIHGTTE3N4pJkhDGKhH1dwys53ZCiSchL5urLYUi5qBfmf1k9VcD7IKE9SRTieDQpSBlUMC7/gkAqCFZtogLCgeleIR0i7o7SrNW2CvXjyX+CcNGyrYd+e1ptXpR1VcAAOwTGwwRloghvQBh2AwSN4Bq/gzXgyXox343NWWjHKnn3wK4zvH1TppC0=</latexit>

Martinelli et al, NPB 445, 81 (1995)
Aoki et al, PRD 78, 054510 (2008)

Sturm et al, PRD 80, 014501 (2009)

• calculate matching factors              using 
nonperturbative Rome-Southampton method

ZA/ZV
<latexit sha1_base64="LvONi0v83sLir75YPF/62aokf0I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0JNUvHisYD9oG8Jmu2mXbjZhdyKU0h/hxYMiXv093vw3btsctPpg4PHeDDPzwlQKg6775RRWVtfWN4qbpa3tnd298v5B0ySZZrzBEpnodkgNl0LxBgqUvJ1qTuNQ8lY4up35rUeujUjUA45T7sd0oEQkGEUrtTrBzVknaAblilt15yB/iZeTCuSoB+XPXj9hWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3dKTqzSJ1GibSkkc/XnxITGxozj0HbGFIdm2ZuJ/3ndDKMrfyJUmiFXbLEoyiTBhMx+J32hOUM5toQyLeythA2ppgxtQiUbgrf88l/SPK96btW7v6jUrvM4inAEx3AKHlxCDe6gDg1gMIIneIFXJ3WenTfnfdFacPKZQ/gF5+MbcFKO9A==</latexit><latexit sha1_base64="LvONi0v83sLir75YPF/62aokf0I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0JNUvHisYD9oG8Jmu2mXbjZhdyKU0h/hxYMiXv093vw3btsctPpg4PHeDDPzwlQKg6775RRWVtfWN4qbpa3tnd298v5B0ySZZrzBEpnodkgNl0LxBgqUvJ1qTuNQ8lY4up35rUeujUjUA45T7sd0oEQkGEUrtTrBzVknaAblilt15yB/iZeTCuSoB+XPXj9hWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3dKTqzSJ1GibSkkc/XnxITGxozj0HbGFIdm2ZuJ/3ndDKMrfyJUmiFXbLEoyiTBhMx+J32hOUM5toQyLeythA2ppgxtQiUbgrf88l/SPK96btW7v6jUrvM4inAEx3AKHlxCDe6gDg1gMIIneIFXJ3WenTfnfdFacPKZQ/gF5+MbcFKO9A==</latexit><latexit sha1_base64="LvONi0v83sLir75YPF/62aokf0I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0JNUvHisYD9oG8Jmu2mXbjZhdyKU0h/hxYMiXv093vw3btsctPpg4PHeDDPzwlQKg6775RRWVtfWN4qbpa3tnd298v5B0ySZZrzBEpnodkgNl0LxBgqUvJ1qTuNQ8lY4up35rUeujUjUA45T7sd0oEQkGEUrtTrBzVknaAblilt15yB/iZeTCuSoB+XPXj9hWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3dKTqzSJ1GibSkkc/XnxITGxozj0HbGFIdm2ZuJ/3ndDKMrfyJUmiFXbLEoyiTBhMx+J32hOUM5toQyLeythA2ppgxtQiUbgrf88l/SPK96btW7v6jUrvM4inAEx3AKHlxCDe6gDg1gMIIneIFXJ3WenTfnfdFacPKZQ/gF5+MbcFKO9A==</latexit><latexit sha1_base64="LvONi0v83sLir75YPF/62aokf0I=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU01E0JNUvHisYD9oG8Jmu2mXbjZhdyKU0h/hxYMiXv093vw3btsctPpg4PHeDDPzwlQKg6775RRWVtfWN4qbpa3tnd298v5B0ySZZrzBEpnodkgNl0LxBgqUvJ1qTuNQ8lY4up35rUeujUjUA45T7sd0oEQkGEUrtTrBzVknaAblilt15yB/iZeTCuSoB+XPXj9hWcwVMkmN6Xpuiv6EahRM8mmplxmeUjaiA961VNGYG38yP3dKTqzSJ1GibSkkc/XnxITGxozj0HbGFIdm2ZuJ/3ndDKMrfyJUmiFXbLEoyiTBhMx+J32hOUM5toQyLeythA2ppgxtQiUbgrf88l/SPK96btW7v6jUrvM4inAEx3AKHlxCDe6gDg1gMIIneIFXJ3WenTfnfdFacPKZQ/gF5+MbcFKO9A==</latexit>

ZV g̊V = 1
<latexit sha1_base64="DPTBWfOZP4Dp+9q9n0c8tivPl7g=">AAAB/nicbVBPS8MwHP11/pvzX1U8eQkOwdNoRdCLMvDicYKbw62UNEu7sDQtSSqMMvCrePGgiFc/hze/jenWg24+CLy89/uRlxeknCntON9WZWl5ZXWtul7b2Nza3rF39zoqySShbZLwRHYDrChngrY105x2U0lxHHB6H4yuC//+kUrFEnGnxyn1YhwJFjKCtZF8++DB76B+jPVQMhGhyNwukevbdafhTIEWiVuSOpRo+fZXf5CQLKZCE46V6rlOqr0cS80Ip5NaP1M0xWSEI9ozVOCYKi+fxp+gY6MMUJhIc4RGU/X3Ro5jpcZxYCaLoGreK8T/vF6mwwsvZyLNNBVk9lCYcaQTVHSBBkxSovnYEEwkM1kRGWKJiTaN1UwJ7vyXF0nntOE6Dff2rN68KuuowiEcwQm4cA5NuIEWtIFADs/wCm/Wk/VivVsfs9GKVe7swx9Ynz8ncZRI</latexit><latexit sha1_base64="DPTBWfOZP4Dp+9q9n0c8tivPl7g=">AAAB/nicbVBPS8MwHP11/pvzX1U8eQkOwdNoRdCLMvDicYKbw62UNEu7sDQtSSqMMvCrePGgiFc/hze/jenWg24+CLy89/uRlxeknCntON9WZWl5ZXWtul7b2Nza3rF39zoqySShbZLwRHYDrChngrY105x2U0lxHHB6H4yuC//+kUrFEnGnxyn1YhwJFjKCtZF8++DB76B+jPVQMhGhyNwukevbdafhTIEWiVuSOpRo+fZXf5CQLKZCE46V6rlOqr0cS80Ip5NaP1M0xWSEI9ozVOCYKi+fxp+gY6MMUJhIc4RGU/X3Ro5jpcZxYCaLoGreK8T/vF6mwwsvZyLNNBVk9lCYcaQTVHSBBkxSovnYEEwkM1kRGWKJiTaN1UwJ7vyXF0nntOE6Dff2rN68KuuowiEcwQm4cA5NuIEWtIFADs/wCm/Wk/VivVsfs9GKVe7swx9Ynz8ncZRI</latexit><latexit sha1_base64="DPTBWfOZP4Dp+9q9n0c8tivPl7g=">AAAB/nicbVBPS8MwHP11/pvzX1U8eQkOwdNoRdCLMvDicYKbw62UNEu7sDQtSSqMMvCrePGgiFc/hze/jenWg24+CLy89/uRlxeknCntON9WZWl5ZXWtul7b2Nza3rF39zoqySShbZLwRHYDrChngrY105x2U0lxHHB6H4yuC//+kUrFEnGnxyn1YhwJFjKCtZF8++DB76B+jPVQMhGhyNwukevbdafhTIEWiVuSOpRo+fZXf5CQLKZCE46V6rlOqr0cS80Ip5NaP1M0xWSEI9ozVOCYKi+fxp+gY6MMUJhIc4RGU/X3Ro5jpcZxYCaLoGreK8T/vF6mwwsvZyLNNBVk9lCYcaQTVHSBBkxSovnYEEwkM1kRGWKJiTaN1UwJ7vyXF0nntOE6Dff2rN68KuuowiEcwQm4cA5NuIEWtIFADs/wCm/Wk/VivVsfs9GKVe7swx9Ynz8ncZRI</latexit><latexit sha1_base64="DPTBWfOZP4Dp+9q9n0c8tivPl7g=">AAAB/nicbVBPS8MwHP11/pvzX1U8eQkOwdNoRdCLMvDicYKbw62UNEu7sDQtSSqMMvCrePGgiFc/hze/jenWg24+CLy89/uRlxeknCntON9WZWl5ZXWtul7b2Nza3rF39zoqySShbZLwRHYDrChngrY105x2U0lxHHB6H4yuC//+kUrFEnGnxyn1YhwJFjKCtZF8++DB76B+jPVQMhGhyNwukevbdafhTIEWiVuSOpRo+fZXf5CQLKZCE46V6rlOqr0cS80Ip5NaP1M0xWSEI9ozVOCYKi+fxp+gY6MMUJhIc4RGU/X3Ro5jpcZxYCaLoGreK8T/vF6mwwsvZyLNNBVk9lCYcaQTVHSBBkxSovnYEEwkM1kRGWKJiTaN1UwJ7vyXF0nntOE6Dff2rN68KuuowiEcwQm4cA5NuIEWtIFADs/wCm/Wk/VivVsfs9GKVe7swx9Ynz8ncZRI</latexit>

• conserved vector current ensures                   , therefore

g̊A/̊gV
<latexit sha1_base64="BcBTEBaGLy54yIXfHwVguLfHyc0=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4qokIupKKG5cV7APaECbTSTt0MgkzE6GELtz4K25cKOLWj3Dn3zhps6itBwbOnHMv994TJJwp7Tg/1srq2vrGZmmrvL2zu7dvHxy2VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2MbnO//UilYrF40OOEehEeCBYygrWRfLvSi7AeSiYGaODfnM3/Wr5ddWrOFGiZuAWpQoGGb3/3+jFJIyo04Viprusk2suw1IxwOin3UkUTTEZ4QLuGChxR5WXTIyboxCh9FMbSPKHRVJ3vyHCk1DgKTGW+pFr0cvE/r5vq8MrLmEhSTQWZDQpTjnSM8kRQn0lKNB8bgolkZldEhlhiok1uZROCu3jyMmmd11yn5t5fVOvXRRwlqMAxnIILl1CHO2hAEwg8wQu8wbv1bL1aH9bnrHTFKnqO4A+sr18UnZez</latexit><latexit sha1_base64="BcBTEBaGLy54yIXfHwVguLfHyc0=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4qokIupKKG5cV7APaECbTSTt0MgkzE6GELtz4K25cKOLWj3Dn3zhps6itBwbOnHMv994TJJwp7Tg/1srq2vrGZmmrvL2zu7dvHxy2VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2MbnO//UilYrF40OOEehEeCBYygrWRfLvSi7AeSiYGaODfnM3/Wr5ddWrOFGiZuAWpQoGGb3/3+jFJIyo04Viprusk2suw1IxwOin3UkUTTEZ4QLuGChxR5WXTIyboxCh9FMbSPKHRVJ3vyHCk1DgKTGW+pFr0cvE/r5vq8MrLmEhSTQWZDQpTjnSM8kRQn0lKNB8bgolkZldEhlhiok1uZROCu3jyMmmd11yn5t5fVOvXRRwlqMAxnIILl1CHO2hAEwg8wQu8wbv1bL1aH9bnrHTFKnqO4A+sr18UnZez</latexit><latexit sha1_base64="BcBTEBaGLy54yIXfHwVguLfHyc0=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4qokIupKKG5cV7APaECbTSTt0MgkzE6GELtz4K25cKOLWj3Dn3zhps6itBwbOnHMv994TJJwp7Tg/1srq2vrGZmmrvL2zu7dvHxy2VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2MbnO//UilYrF40OOEehEeCBYygrWRfLvSi7AeSiYGaODfnM3/Wr5ddWrOFGiZuAWpQoGGb3/3+jFJIyo04Viprusk2suw1IxwOin3UkUTTEZ4QLuGChxR5WXTIyboxCh9FMbSPKHRVJ3vyHCk1DgKTGW+pFr0cvE/r5vq8MrLmEhSTQWZDQpTjnSM8kRQn0lKNB8bgolkZldEhlhiok1uZROCu3jyMmmd11yn5t5fVOvXRRwlqMAxnIILl1CHO2hAEwg8wQu8wbv1bL1aH9bnrHTFKnqO4A+sr18UnZez</latexit><latexit sha1_base64="BcBTEBaGLy54yIXfHwVguLfHyc0=">AAACBHicbVDLSsNAFL3xWesr6rKbwSK4qokIupKKG5cV7APaECbTSTt0MgkzE6GELtz4K25cKOLWj3Dn3zhps6itBwbOnHMv994TJJwp7Tg/1srq2vrGZmmrvL2zu7dvHxy2VJxKQpsk5rHsBFhRzgRtaqY57SSS4ijgtB2MbnO//UilYrF40OOEehEeCBYygrWRfLvSi7AeSiYGaODfnM3/Wr5ddWrOFGiZuAWpQoGGb3/3+jFJIyo04Viprusk2suw1IxwOin3UkUTTEZ4QLuGChxR5WXTIyboxCh9FMbSPKHRVJ3vyHCk1DgKTGW+pFr0cvE/r5vq8MrLmEhSTQWZDQpTjnSM8kRQn0lKNB8bgolkZldEhlhiok1uZROCu3jyMmmd11yn5t5fVOvXRRwlqMAxnIILl1CHO2hAEwg8wQu8wbv1bL1aH9bnrHTFKnqO4A+sr18UnZez</latexit>



• dimensionless quantities parameterize dependence 

• chiral extrapolation options: 

- SU(2) HBχPT 

- Taylor series expansions

34

Chiral, continuum, and infinite volume extrapolation

Jenkins and Manohar, PLB 259, 353 (1991) 
V. Bernard et al, NPB 388, 315 (1992) 

Kambor and Mojzis, JHEP 04, 031 (1999)
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• continuum extrapolation 

• infinite volume extrapolation 

- include FV corrections through NLO 

- accommodate higher order with unknown coefficient 

- total finite volume correction
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Chiral, continuum, and infinite volume extrapolation

Beane and Savage, PRD 70, 074029 (2004)
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�a = a2✏
2
a + b4✏

2
a✏

2
⇡ + a4✏

4
a

<latexit sha1_base64="Ef5aXQmRGl9RelwO0rmCSROv4s4=">AAACOXicbVDLSgMxFM3UV62vUZdugkUQhDJTCrpQKLhxWcE+oFOHO+ltG5p5kGSEUvpbbvwLd4IbF4q49QdMH4htPRA4OedcknuCRHClHefFyqysrq1vZDdzW9s7u3v2/kFNxalkWGWxiGUjAIWCR1jVXAtsJBIhDATWg/712K8/oFQ8ju70IMFWCN2IdzgDbSTfrnhtFBp8oFcU/CL1MFFcGAfui/SMBn5pXvq9eAmfJGA+UfLtvFNwJqDLxJ2RPJmh4tvPXjtmaYiRZgKUarpOoltDkJozgaOclypMgPWhi01DIwhRtYaTzUf0xCht2omlOZGmE/XvxBBCpQZhYJIh6J5a9Mbif14z1Z2L1pBHSaoxYtOHOqmgOqbjGmmbS2RaDAwBJrn5K2U9kMC0KTtnSnAXV14mtWLBdQrubSlfvpzVkSVH5JicEpeckzK5IRVSJYw8klfyTj6sJ+vN+rS+ptGMNZs5JHOwvn8AqWarBw==</latexit><latexit sha1_base64="Ef5aXQmRGl9RelwO0rmCSROv4s4=">AAACOXicbVDLSgMxFM3UV62vUZdugkUQhDJTCrpQKLhxWcE+oFOHO+ltG5p5kGSEUvpbbvwLd4IbF4q49QdMH4htPRA4OedcknuCRHClHefFyqysrq1vZDdzW9s7u3v2/kFNxalkWGWxiGUjAIWCR1jVXAtsJBIhDATWg/712K8/oFQ8ju70IMFWCN2IdzgDbSTfrnhtFBp8oFcU/CL1MFFcGAfui/SMBn5pXvq9eAmfJGA+UfLtvFNwJqDLxJ2RPJmh4tvPXjtmaYiRZgKUarpOoltDkJozgaOclypMgPWhi01DIwhRtYaTzUf0xCht2omlOZGmE/XvxBBCpQZhYJIh6J5a9Mbif14z1Z2L1pBHSaoxYtOHOqmgOqbjGmmbS2RaDAwBJrn5K2U9kMC0KTtnSnAXV14mtWLBdQrubSlfvpzVkSVH5JicEpeckzK5IRVSJYw8klfyTj6sJ+vN+rS+ptGMNZs5JHOwvn8AqWarBw==</latexit><latexit sha1_base64="Ef5aXQmRGl9RelwO0rmCSROv4s4=">AAACOXicbVDLSgMxFM3UV62vUZdugkUQhDJTCrpQKLhxWcE+oFOHO+ltG5p5kGSEUvpbbvwLd4IbF4q49QdMH4htPRA4OedcknuCRHClHefFyqysrq1vZDdzW9s7u3v2/kFNxalkWGWxiGUjAIWCR1jVXAtsJBIhDATWg/712K8/oFQ8ju70IMFWCN2IdzgDbSTfrnhtFBp8oFcU/CL1MFFcGAfui/SMBn5pXvq9eAmfJGA+UfLtvFNwJqDLxJ2RPJmh4tvPXjtmaYiRZgKUarpOoltDkJozgaOclypMgPWhi01DIwhRtYaTzUf0xCht2omlOZGmE/XvxBBCpQZhYJIh6J5a9Mbif14z1Z2L1pBHSaoxYtOHOqmgOqbjGmmbS2RaDAwBJrn5K2U9kMC0KTtnSnAXV14mtWLBdQrubSlfvpzVkSVH5JicEpeckzK5IRVSJYw8klfyTj6sJ+vN+rS+ptGMNZs5JHOwvn8AqWarBw==</latexit><latexit sha1_base64="Ef5aXQmRGl9RelwO0rmCSROv4s4=">AAACOXicbVDLSgMxFM3UV62vUZdugkUQhDJTCrpQKLhxWcE+oFOHO+ltG5p5kGSEUvpbbvwLd4IbF4q49QdMH4htPRA4OedcknuCRHClHefFyqysrq1vZDdzW9s7u3v2/kFNxalkWGWxiGUjAIWCR1jVXAtsJBIhDATWg/712K8/oFQ8ju70IMFWCN2IdzgDbSTfrnhtFBp8oFcU/CL1MFFcGAfui/SMBn5pXvq9eAmfJGA+UfLtvFNwJqDLxJ2RPJmh4tvPXjtmaYiRZgKUarpOoltDkJozgaOclypMgPWhi01DIwhRtYaTzUf0xCht2omlOZGmE/XvxBBCpQZhYJIh6J5a9Mbif14z1Z2L1pBHSaoxYtOHOqmgOqbjGmmbS2RaDAwBJrn5K2U9kMC0KTtnSnAXV14mtWLBdQrubSlfvpzVkSVH5JicEpeckzK5IRVSJYw8klfyTj6sJ+vN+rS+ptGMNZs5JHOwvn8AqWarBw==</latexit>



36

Chiral, continuum, and infinite volume extrapolation

• 6 models based on 3 chiral extrapolation options
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NNLO Taylor ✏2⇡ : c0 + c2✏
2
⇡ + c4✏

4
⇡ + �a + �0L

<latexit sha1_base64="huCUueVsnqg1ioRv6q/tqbO23qA="></latexit><latexit sha1_base64="huCUueVsnqg1ioRv6q/tqbO23qA="></latexit><latexit sha1_base64="huCUueVsnqg1ioRv6q/tqbO23qA="></latexit><latexit sha1_base64="huCUueVsnqg1ioRv6q/tqbO23qA="></latexit>

NNLO �PT : g0 + c2✏
2
⇡ � ✏2⇡(g0 + 2g30) ln(✏

2
⇡) + g0c3✏

3
⇡ + �a + �0L

<latexit sha1_base64="8aLfjTSTfTnV8ETSAJ0BkNdQz+8="></latexit><latexit sha1_base64="8aLfjTSTfTnV8ETSAJ0BkNdQz+8="></latexit><latexit sha1_base64="8aLfjTSTfTnV8ETSAJ0BkNdQz+8="></latexit><latexit sha1_base64="8aLfjTSTfTnV8ETSAJ0BkNdQz+8="></latexit>

NNLO+ct �PT : g0 + c2✏
2
⇡ � ✏2⇡(g0 + 2g30) ln(✏

2
⇡) + g0c3✏

3
⇡ + c4✏

4
⇡ + �a + �0L

<latexit sha1_base64="f3hW9pxdZ85LXLJg+F55Gg1rN5o="></latexit><latexit sha1_base64="f3hW9pxdZ85LXLJg+F55Gg1rN5o="></latexit><latexit sha1_base64="f3hW9pxdZ85LXLJg+F55Gg1rN5o="></latexit><latexit sha1_base64="f3hW9pxdZ85LXLJg+F55Gg1rN5o="></latexit>

• apriori, all models on equal footing 

- weighted, correlated average over models includes model uncertainty
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Fit each model

• each fit has acceptable  

• all model fits are consistent 

• we average over models, weighted by relative probability

�2/dof
<latexit sha1_base64="+8lwh5icSSp3Y1N1Q5W17JQp6s8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU02KoAcPBS8eK9haaGLZbDft0t1N2N0USug/8eJBEa/+E2/+G7dtDtr6YODx3gwz86KUM20879spra1vbG6Vtys7u3v7B+7hUVsnmSK0RRKeqE6ENeVM0pZhhtNOqigWEaeP0eh25j+OqdIskQ9mktJQ4IFkMSPYWKnnugEZsqf6RR4ogfpJPO25Va/mzYFWiV+QKhRo9tyvoJ+QTFBpCMdad30vNWGOlWGE02klyDRNMRnhAe1aKrGgOsznl0/RmVX6KE6ULWnQXP09kWOh9UREtlNgM9TL3kz8z+tmJr4OcybTzFBJFovijCOToFkMqM8UJYZPLMFEMXsrIkOsMDE2rIoNwV9+eZW06zXfq/n3l9XGTRFHGU7gFM7BhytowB00oQUExvAMr/Dm5M6L8+58LFpLTjFzDH/gfP4A296TIA==</latexit><latexit sha1_base64="+8lwh5icSSp3Y1N1Q5W17JQp6s8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU02KoAcPBS8eK9haaGLZbDft0t1N2N0USug/8eJBEa/+E2/+G7dtDtr6YODx3gwz86KUM20879spra1vbG6Vtys7u3v7B+7hUVsnmSK0RRKeqE6ENeVM0pZhhtNOqigWEaeP0eh25j+OqdIskQ9mktJQ4IFkMSPYWKnnugEZsqf6RR4ogfpJPO25Va/mzYFWiV+QKhRo9tyvoJ+QTFBpCMdad30vNWGOlWGE02klyDRNMRnhAe1aKrGgOsznl0/RmVX6KE6ULWnQXP09kWOh9UREtlNgM9TL3kz8z+tmJr4OcybTzFBJFovijCOToFkMqM8UJYZPLMFEMXsrIkOsMDE2rIoNwV9+eZW06zXfq/n3l9XGTRFHGU7gFM7BhytowB00oQUExvAMr/Dm5M6L8+58LFpLTjFzDH/gfP4A296TIA==</latexit><latexit sha1_base64="+8lwh5icSSp3Y1N1Q5W17JQp6s8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU02KoAcPBS8eK9haaGLZbDft0t1N2N0USug/8eJBEa/+E2/+G7dtDtr6YODx3gwz86KUM20879spra1vbG6Vtys7u3v7B+7hUVsnmSK0RRKeqE6ENeVM0pZhhtNOqigWEaeP0eh25j+OqdIskQ9mktJQ4IFkMSPYWKnnugEZsqf6RR4ogfpJPO25Va/mzYFWiV+QKhRo9tyvoJ+QTFBpCMdad30vNWGOlWGE02klyDRNMRnhAe1aKrGgOsznl0/RmVX6KE6ULWnQXP09kWOh9UREtlNgM9TL3kz8z+tmJr4OcybTzFBJFovijCOToFkMqM8UJYZPLMFEMXsrIkOsMDE2rIoNwV9+eZW06zXfq/n3l9XGTRFHGU7gFM7BhytowB00oQUExvAMr/Dm5M6L8+58LFpLTjFzDH/gfP4A296TIA==</latexit><latexit sha1_base64="+8lwh5icSSp3Y1N1Q5W17JQp6s8=">AAAB+XicbVBNS8NAEJ3Ur1q/oh69LBbBU02KoAcPBS8eK9haaGLZbDft0t1N2N0USug/8eJBEa/+E2/+G7dtDtr6YODx3gwz86KUM20879spra1vbG6Vtys7u3v7B+7hUVsnmSK0RRKeqE6ENeVM0pZhhtNOqigWEaeP0eh25j+OqdIskQ9mktJQ4IFkMSPYWKnnugEZsqf6RR4ogfpJPO25Va/mzYFWiV+QKhRo9tyvoJ+QTFBpCMdad30vNWGOlWGE02klyDRNMRnhAe1aKrGgOsznl0/RmVX6KE6ULWnQXP09kWOh9UREtlNgM9TL3kz8z+tmJr4OcybTzFBJFovijCOToFkMqM8UJYZPLMFEMXsrIkOsMDE2rIoNwV9+eZW06zXfq/n3l9XGTRFHGU7gFM7BhytowB00oQUExvAMr/Dm5M6L8+58LFpLTjFzDH/gfP4A296TIA==</latexit>

�2/dof = 0.727

gA = 1.273(19)
<latexit sha1_base64="h1vafg1wazeHAspHycdyA8zj9Hg=">AAACD3icbVDLSsNAFJ3UV62vqks3g0Wpm5hEobooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOhrQcuHM65l3vvCRJGpbKsbyO3tLyyupZfL2xsbm3vFHf3mpKnApMG5oyLdoAkYTQmDUUVI+1EEBQFjLSCwfXYbz0QISmP79QwIV6EejENKUZKS37x2MV9eu+cZq6IYJeHo6plVpyK6xZ6/lXVNp3KWdm+PPGLJcu0JoCLxJ6REpih7he/3C7HaURihRmSsmNbifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNJKF4Zc6IoVnKi/JzIUSTmMAt0ZIdWX895Y/M/rpCq88DIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYI9//IiaTqmbZn27XmpVp7FkQcH4BCUgQ0qoAZuQB00AAaP4Bm8gjfjyXgx3o2PaWvOmM3sgz8wPn8ARpmY3w==</latexit><latexit sha1_base64="h1vafg1wazeHAspHycdyA8zj9Hg=">AAACD3icbVDLSsNAFJ3UV62vqks3g0Wpm5hEobooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOhrQcuHM65l3vvCRJGpbKsbyO3tLyyupZfL2xsbm3vFHf3mpKnApMG5oyLdoAkYTQmDUUVI+1EEBQFjLSCwfXYbz0QISmP79QwIV6EejENKUZKS37x2MV9eu+cZq6IYJeHo6plVpyK6xZ6/lXVNp3KWdm+PPGLJcu0JoCLxJ6REpih7he/3C7HaURihRmSsmNbifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNJKF4Zc6IoVnKi/JzIUSTmMAt0ZIdWX895Y/M/rpCq88DIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYI9//IiaTqmbZn27XmpVp7FkQcH4BCUgQ0qoAZuQB00AAaP4Bm8gjfjyXgx3o2PaWvOmM3sgz8wPn8ARpmY3w==</latexit><latexit sha1_base64="h1vafg1wazeHAspHycdyA8zj9Hg=">AAACD3icbVDLSsNAFJ3UV62vqks3g0Wpm5hEobooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOhrQcuHM65l3vvCRJGpbKsbyO3tLyyupZfL2xsbm3vFHf3mpKnApMG5oyLdoAkYTQmDUUVI+1EEBQFjLSCwfXYbz0QISmP79QwIV6EejENKUZKS37x2MV9eu+cZq6IYJeHo6plVpyK6xZ6/lXVNp3KWdm+PPGLJcu0JoCLxJ6REpih7he/3C7HaURihRmSsmNbifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNJKF4Zc6IoVnKi/JzIUSTmMAt0ZIdWX895Y/M/rpCq88DIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYI9//IiaTqmbZn27XmpVp7FkQcH4BCUgQ0qoAZuQB00AAaP4Bm8gjfjyXgx3o2PaWvOmM3sgz8wPn8ARpmY3w==</latexit><latexit sha1_base64="h1vafg1wazeHAspHycdyA8zj9Hg=">AAACD3icbVDLSsNAFJ3UV62vqks3g0Wpm5hEobooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOhrQcuHM65l3vvCRJGpbKsbyO3tLyyupZfL2xsbm3vFHf3mpKnApMG5oyLdoAkYTQmDUUVI+1EEBQFjLSCwfXYbz0QISmP79QwIV6EejENKUZKS37x2MV9eu+cZq6IYJeHo6plVpyK6xZ6/lXVNp3KWdm+PPGLJcu0JoCLxJ6REpih7he/3C7HaURihRmSsmNbifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNJKF4Zc6IoVnKi/JzIUSTmMAt0ZIdWX895Y/M/rpCq88DIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYI9//IiaTqmbZn27XmpVp7FkQcH4BCUgQ0qoAZuQB00AAaP4Bm8gjfjyXgx3o2PaWvOmM3sgz8wPn8ARpmY3w==</latexit>

�2/dof = 0.726

gA = 1.273(19)
<latexit sha1_base64="TJCQ1yULF0++UwxMVqr/GQowBN0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5hUsbooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOh1QMXDufcy733BAmjUtn2l5FbWFxaXsmvFtbWNza3zO2dpuSpwKSBOeOiHSBJGI1JQ1HFSDsRBEUBI61gcDX2W/dESMrjWzVMiBehXkxDipHSkm8eurhP78rHmSsi2OXhqGpblfKZ6xZ6/mXVscqVk5JzceSbRduyJ4B/iTMjRTBD3Tc/3S7HaURihRmSsuPYifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNBKF4Zc6IoVnKg/JzIUSTmMAt0ZIdWX895Y/M/rpCo89zIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYIz//Jf0ixbjm05N6fFWmkWRx7sgX1QAg6ogBq4BnXQABg8gCfwAl6NR+PZeDPep605YzazC37B+PgGRQWY3g==</latexit><latexit sha1_base64="TJCQ1yULF0++UwxMVqr/GQowBN0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5hUsbooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOh1QMXDufcy733BAmjUtn2l5FbWFxaXsmvFtbWNza3zO2dpuSpwKSBOeOiHSBJGI1JQ1HFSDsRBEUBI61gcDX2W/dESMrjWzVMiBehXkxDipHSkm8eurhP78rHmSsi2OXhqGpblfKZ6xZ6/mXVscqVk5JzceSbRduyJ4B/iTMjRTBD3Tc/3S7HaURihRmSsuPYifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNBKF4Zc6IoVnKg/JzIUSTmMAt0ZIdWX895Y/M/rpCo89zIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYIz//Jf0ixbjm05N6fFWmkWRx7sgX1QAg6ogBq4BnXQABg8gCfwAl6NR+PZeDPep605YzazC37B+PgGRQWY3g==</latexit><latexit sha1_base64="TJCQ1yULF0++UwxMVqr/GQowBN0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5hUsbooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOh1QMXDufcy733BAmjUtn2l5FbWFxaXsmvFtbWNza3zO2dpuSpwKSBOeOiHSBJGI1JQ1HFSDsRBEUBI61gcDX2W/dESMrjWzVMiBehXkxDipHSkm8eurhP78rHmSsi2OXhqGpblfKZ6xZ6/mXVscqVk5JzceSbRduyJ4B/iTMjRTBD3Tc/3S7HaURihRmSsuPYifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNBKF4Zc6IoVnKg/JzIUSTmMAt0ZIdWX895Y/M/rpCo89zIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYIz//Jf0ixbjm05N6fFWmkWRx7sgX1QAg6ogBq4BnXQABg8gCfwAl6NR+PZeDPep605YzazC37B+PgGRQWY3g==</latexit><latexit sha1_base64="TJCQ1yULF0++UwxMVqr/GQowBN0=">AAACD3icbVDLSsNAFJ3UV62vqEs3g0Wpm5hUsbooVNy4rGAf0MQwmU7aoZNMmJkIJfQP3Pgrblwo4tatO//G6WOh1QMXDufcy733BAmjUtn2l5FbWFxaXsmvFtbWNza3zO2dpuSpwKSBOeOiHSBJGI1JQ1HFSDsRBEUBI61gcDX2W/dESMrjWzVMiBehXkxDipHSkm8eurhP78rHmSsi2OXhqGpblfKZ6xZ6/mXVscqVk5JzceSbRduyJ4B/iTMjRTBD3Tc/3S7HaURihRmSsuPYifIyJBTFjIwKbipJgvAA9UhH0xhFRHrZ5J8RPNBKF4Zc6IoVnKg/JzIUSTmMAt0ZIdWX895Y/M/rpCo89zIaJ6kiMZ4uClMGFYfjcGCXCoIVG2qCsKD6Voj7SCCsdIQFHYIz//Jf0ixbjm05N6fFWmkWRx7sgX1QAg6ogBq4BnXQABg8gCfwAl6NR+PZeDPep605YzazC37B+PgGRQWY3g==</latexit>

�2/dof = 0.792

gA = 1.266(09)
<latexit sha1_base64="81/ndADppotmZXSUq23Mjhg2pqg=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2g0GJzTq7SGKKQMTGMoJ5QDaG2clsMmT2wcysEJb8gY2/YmOhiK2tnX/j5FFo4oELh3Pu5d57vJgzqRD6NjIrq2vrG9nN3Nb2zu6euX/QkFEiCK2TiEei5WFJOQtpXTHFaSsWFAcep01veD3xmw9USBaFd2oU006A+yHzGcFKS13z1CUDdu+cp64IYC/yxxVklcqO6+b63auKbTnFYgGVz7pmHlloCrhM7DnJgzlqXfPL7UUkCWioCMdStm0Uq06KhWKE03HOTSSNMRniPm1rGuKAyk46/WcMT7TSg34kdIUKTtXfEykOpBwFnu4MsBrIRW8i/ue1E+VfdlIWxomiIZkt8hMOVQQn4cAeE5QoPtIEE8H0rZAMsMBE6QhzOgR78eVl0nAsG1n27UW+WpjHkQVH4BgUgA1KoApuQA3UAQGP4Bm8gjfjyXgx3o2PWWvGmM8cgj8wPn8AS1GY4g==</latexit><latexit sha1_base64="81/ndADppotmZXSUq23Mjhg2pqg=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2g0GJzTq7SGKKQMTGMoJ5QDaG2clsMmT2wcysEJb8gY2/YmOhiK2tnX/j5FFo4oELh3Pu5d57vJgzqRD6NjIrq2vrG9nN3Nb2zu6euX/QkFEiCK2TiEei5WFJOQtpXTHFaSsWFAcep01veD3xmw9USBaFd2oU006A+yHzGcFKS13z1CUDdu+cp64IYC/yxxVklcqO6+b63auKbTnFYgGVz7pmHlloCrhM7DnJgzlqXfPL7UUkCWioCMdStm0Uq06KhWKE03HOTSSNMRniPm1rGuKAyk46/WcMT7TSg34kdIUKTtXfEykOpBwFnu4MsBrIRW8i/ue1E+VfdlIWxomiIZkt8hMOVQQn4cAeE5QoPtIEE8H0rZAMsMBE6QhzOgR78eVl0nAsG1n27UW+WpjHkQVH4BgUgA1KoApuQA3UAQGP4Bm8gjfjyXgx3o2PWWvGmM8cgj8wPn8AS1GY4g==</latexit><latexit sha1_base64="81/ndADppotmZXSUq23Mjhg2pqg=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2g0GJzTq7SGKKQMTGMoJ5QDaG2clsMmT2wcysEJb8gY2/YmOhiK2tnX/j5FFo4oELh3Pu5d57vJgzqRD6NjIrq2vrG9nN3Nb2zu6euX/QkFEiCK2TiEei5WFJOQtpXTHFaSsWFAcep01veD3xmw9USBaFd2oU006A+yHzGcFKS13z1CUDdu+cp64IYC/yxxVklcqO6+b63auKbTnFYgGVz7pmHlloCrhM7DnJgzlqXfPL7UUkCWioCMdStm0Uq06KhWKE03HOTSSNMRniPm1rGuKAyk46/WcMT7TSg34kdIUKTtXfEykOpBwFnu4MsBrIRW8i/ue1E+VfdlIWxomiIZkt8hMOVQQn4cAeE5QoPtIEE8H0rZAMsMBE6QhzOgR78eVl0nAsG1n27UW+WpjHkQVH4BgUgA1KoApuQA3UAQGP4Bm8gjfjyXgx3o2PWWvGmM8cgj8wPn8AS1GY4g==</latexit><latexit sha1_base64="81/ndADppotmZXSUq23Mjhg2pqg=">AAACD3icbVC7SgNBFJ2Nrxhfq5Y2g0GJzTq7SGKKQMTGMoJ5QDaG2clsMmT2wcysEJb8gY2/YmOhiK2tnX/j5FFo4oELh3Pu5d57vJgzqRD6NjIrq2vrG9nN3Nb2zu6euX/QkFEiCK2TiEei5WFJOQtpXTHFaSsWFAcep01veD3xmw9USBaFd2oU006A+yHzGcFKS13z1CUDdu+cp64IYC/yxxVklcqO6+b63auKbTnFYgGVz7pmHlloCrhM7DnJgzlqXfPL7UUkCWioCMdStm0Uq06KhWKE03HOTSSNMRniPm1rGuKAyk46/WcMT7TSg34kdIUKTtXfEykOpBwFnu4MsBrIRW8i/ue1E+VfdlIWxomiIZkt8hMOVQQn4cAeE5QoPtIEE8H0rZAMsMBE6QhzOgR78eVl0nAsG1n27UW+WpjHkQVH4BgUgA1KoApuQA3UAQGP4Bm8gjfjyXgx3o2PWWvGmM8cgj8wPn8AS1GY4g==</latexit>

�2/dof = 0.787

gA = 1.267(10)
<latexit sha1_base64="cTWXO/jceI1qai51cts2aimetUQ=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5gUMd0UKm5cVrAPaGKZTCft0MmDmYlQQv/Ajb/ixoUibt2682+ctllo64ELh3Pu5d57/IRRIS3rWyusrK6tbxQ39a3tnd09Y/+gJeKUY9LEMYt5x0eCMBqRpqSSkU7CCQp9Rtr+6Hrqtx8IFzSO7uQ4IV6IBhENKEZSST3j1MVDel85z1wewn4cTGqW6VQd19UHvauabVYunbJtnfWMkmVaM8BlYuekBHI0esaX249xGpJIYoaE6NpWIr0McUkxIxPdTQVJEB6hAekqGqGQCC+b/TOBJ0rpwyDmqiIJZ+rviQyFQoxDX3WGSA7FojcV//O6qQyqXkajJJUkwvNFQcqgjOE0HNinnGDJxoogzKm6FeIh4ghLFaGuQrAXX14mrYppW6Z9e1Gql/M4iuAIHIMysIED6uAGNEATYPAInsEreNOetBftXfuYtxa0fOYQ/IH2+QNHAZjf</latexit><latexit sha1_base64="cTWXO/jceI1qai51cts2aimetUQ=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5gUMd0UKm5cVrAPaGKZTCft0MmDmYlQQv/Ajb/ixoUibt2682+ctllo64ELh3Pu5d57/IRRIS3rWyusrK6tbxQ39a3tnd09Y/+gJeKUY9LEMYt5x0eCMBqRpqSSkU7CCQp9Rtr+6Hrqtx8IFzSO7uQ4IV6IBhENKEZSST3j1MVDel85z1wewn4cTGqW6VQd19UHvauabVYunbJtnfWMkmVaM8BlYuekBHI0esaX249xGpJIYoaE6NpWIr0McUkxIxPdTQVJEB6hAekqGqGQCC+b/TOBJ0rpwyDmqiIJZ+rviQyFQoxDX3WGSA7FojcV//O6qQyqXkajJJUkwvNFQcqgjOE0HNinnGDJxoogzKm6FeIh4ghLFaGuQrAXX14mrYppW6Z9e1Gql/M4iuAIHIMysIED6uAGNEATYPAInsEreNOetBftXfuYtxa0fOYQ/IH2+QNHAZjf</latexit><latexit sha1_base64="cTWXO/jceI1qai51cts2aimetUQ=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5gUMd0UKm5cVrAPaGKZTCft0MmDmYlQQv/Ajb/ixoUibt2682+ctllo64ELh3Pu5d57/IRRIS3rWyusrK6tbxQ39a3tnd09Y/+gJeKUY9LEMYt5x0eCMBqRpqSSkU7CCQp9Rtr+6Hrqtx8IFzSO7uQ4IV6IBhENKEZSST3j1MVDel85z1wewn4cTGqW6VQd19UHvauabVYunbJtnfWMkmVaM8BlYuekBHI0esaX249xGpJIYoaE6NpWIr0McUkxIxPdTQVJEB6hAekqGqGQCC+b/TOBJ0rpwyDmqiIJZ+rviQyFQoxDX3WGSA7FojcV//O6qQyqXkajJJUkwvNFQcqgjOE0HNinnGDJxoogzKm6FeIh4ghLFaGuQrAXX14mrYppW6Z9e1Gql/M4iuAIHIMysIED6uAGNEATYPAInsEreNOetBftXfuYtxa0fOYQ/IH2+QNHAZjf</latexit><latexit sha1_base64="cTWXO/jceI1qai51cts2aimetUQ=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5gUMd0UKm5cVrAPaGKZTCft0MmDmYlQQv/Ajb/ixoUibt2682+ctllo64ELh3Pu5d57/IRRIS3rWyusrK6tbxQ39a3tnd09Y/+gJeKUY9LEMYt5x0eCMBqRpqSSkU7CCQp9Rtr+6Hrqtx8IFzSO7uQ4IV6IBhENKEZSST3j1MVDel85z1wewn4cTGqW6VQd19UHvauabVYunbJtnfWMkmVaM8BlYuekBHI0esaX249xGpJIYoaE6NpWIr0McUkxIxPdTQVJEB6hAekqGqGQCC+b/TOBJ0rpwyDmqiIJZ+rviQyFQoxDX3WGSA7FojcV//O6qQyqXkajJJUkwvNFQcqgjOE0HNinnGDJxoogzKm6FeIh4ghLFaGuQrAXX14mrYppW6Z9e1Gql/M4iuAIHIMysIED6uAGNEATYPAInsEreNOetBftXfuYtxa0fOYQ/IH2+QNHAZjf</latexit>

�2/dof = 0.700

gA = 1.276(10)
<latexit sha1_base64="yax0Y0KDGxCaHQxlUfst10Tg/JE=">AAACD3icbVC7SgNBFJ2Nr7i+Vi1tBoMSm3UmiLEJRGwsI5gHZGOYncwmQ2YfzMwKYckf2PgrNhaK2Nra+TdOHoVGD1w4nHMv997jJ4IrjdCXlVtaXlldy6/bG5tb2zvO7l5DxamkrE5jEcuWTxQTPGJ1zbVgrUQyEvqCNf3h1cRv3jOpeBzd6lHCOiHpRzzglGgjdZ1jjw74Xek082QIe3EwriC3jJDn2f3uZQW7pfJ5EaOTrlNALpoC/iV4TgpgjlrX+fR6MU1DFmkqiFJtjBLdyYjUnAo2tr1UsYTQIemztqERCZnqZNN/xvDIKD0YxNJUpOFU/TmRkVCpUeibzpDogVr0JuJ/XjvVwUUn41GSahbR2aIgFVDHcBIO7HHJqBYjQwiV3NwK6YBIQrWJ0DYh4MWX/5JGycXIxTdnhWpxHkceHIBDUAQYlEEVXIMaqAMKHsATeAGv1qP1bL1Z77PWnDWf2Qe/YH18Ay9OmNA=</latexit><latexit sha1_base64="yax0Y0KDGxCaHQxlUfst10Tg/JE=">AAACD3icbVC7SgNBFJ2Nr7i+Vi1tBoMSm3UmiLEJRGwsI5gHZGOYncwmQ2YfzMwKYckf2PgrNhaK2Nra+TdOHoVGD1w4nHMv997jJ4IrjdCXlVtaXlldy6/bG5tb2zvO7l5DxamkrE5jEcuWTxQTPGJ1zbVgrUQyEvqCNf3h1cRv3jOpeBzd6lHCOiHpRzzglGgjdZ1jjw74Xek082QIe3EwriC3jJDn2f3uZQW7pfJ5EaOTrlNALpoC/iV4TgpgjlrX+fR6MU1DFmkqiFJtjBLdyYjUnAo2tr1UsYTQIemztqERCZnqZNN/xvDIKD0YxNJUpOFU/TmRkVCpUeibzpDogVr0JuJ/XjvVwUUn41GSahbR2aIgFVDHcBIO7HHJqBYjQwiV3NwK6YBIQrWJ0DYh4MWX/5JGycXIxTdnhWpxHkceHIBDUAQYlEEVXIMaqAMKHsATeAGv1qP1bL1Z77PWnDWf2Qe/YH18Ay9OmNA=</latexit><latexit sha1_base64="yax0Y0KDGxCaHQxlUfst10Tg/JE=">AAACD3icbVC7SgNBFJ2Nr7i+Vi1tBoMSm3UmiLEJRGwsI5gHZGOYncwmQ2YfzMwKYckf2PgrNhaK2Nra+TdOHoVGD1w4nHMv997jJ4IrjdCXlVtaXlldy6/bG5tb2zvO7l5DxamkrE5jEcuWTxQTPGJ1zbVgrUQyEvqCNf3h1cRv3jOpeBzd6lHCOiHpRzzglGgjdZ1jjw74Xek082QIe3EwriC3jJDn2f3uZQW7pfJ5EaOTrlNALpoC/iV4TgpgjlrX+fR6MU1DFmkqiFJtjBLdyYjUnAo2tr1UsYTQIemztqERCZnqZNN/xvDIKD0YxNJUpOFU/TmRkVCpUeibzpDogVr0JuJ/XjvVwUUn41GSahbR2aIgFVDHcBIO7HHJqBYjQwiV3NwK6YBIQrWJ0DYh4MWX/5JGycXIxTdnhWpxHkceHIBDUAQYlEEVXIMaqAMKHsATeAGv1qP1bL1Z77PWnDWf2Qe/YH18Ay9OmNA=</latexit><latexit sha1_base64="yax0Y0KDGxCaHQxlUfst10Tg/JE=">AAACD3icbVC7SgNBFJ2Nr7i+Vi1tBoMSm3UmiLEJRGwsI5gHZGOYncwmQ2YfzMwKYckf2PgrNhaK2Nra+TdOHoVGD1w4nHMv997jJ4IrjdCXlVtaXlldy6/bG5tb2zvO7l5DxamkrE5jEcuWTxQTPGJ1zbVgrUQyEvqCNf3h1cRv3jOpeBzd6lHCOiHpRzzglGgjdZ1jjw74Xek082QIe3EwriC3jJDn2f3uZQW7pfJ5EaOTrlNALpoC/iV4TgpgjlrX+fR6MU1DFmkqiFJtjBLdyYjUnAo2tr1UsYTQIemztqERCZnqZNN/xvDIKD0YxNJUpOFU/TmRkVCpUeibzpDogVr0JuJ/XjvVwUUn41GSahbR2aIgFVDHcBIO7HHJqBYjQwiV3NwK6YBIQrWJ0DYh4MWX/5JGycXIxTdnhWpxHkceHIBDUAQYlEEVXIMaqAMKHsATeAGv1qP1bL1Z77PWnDWf2Qe/YH18Ay9OmNA=</latexit>

�2/dof = 0.674

gA = 1.280(14)
<latexit sha1_base64="TIGuvqV+X56WdR0rwxW4i/MSTaE=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5iUYrspVNy4rGAf0MQwmU7aoZMHMxOhhP6BG3/FjQtF3Lp15984bbPQ6oELh3Pu5d57/IRRIS3rSyusrK6tbxQ39a3tnd09Y/+gI+KUY9LGMYt5z0eCMBqRtqSSkV7CCQp9Rrr++Grmd+8JFzSObuUkIW6IhhENKEZSSZ5x6uARvaucZw4P4SAOpg3LvKhVHUcfepcN26zUrbJdPfOMkmVac8C/xM5JCeRoecanM4hxGpJIYoaE6NtWIt0McUkxI1PdSQVJEB6jIekrGqGQCDeb/zOFJ0oZwCDmqiIJ5+rPiQyFQkxCX3WGSI7EsjcT//P6qQzqbkajJJUkwotFQcqgjOEsHDignGDJJoogzKm6FeIR4ghLFaGuQrCXX/5LOhXTtkz7plpqlvM4iuAIHIMysEENNME1aIE2wOABPIEX8Ko9as/am/a+aC1o+cwh+AXt4xs9iJjZ</latexit><latexit sha1_base64="TIGuvqV+X56WdR0rwxW4i/MSTaE=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5iUYrspVNy4rGAf0MQwmU7aoZMHMxOhhP6BG3/FjQtF3Lp15984bbPQ6oELh3Pu5d57/IRRIS3rSyusrK6tbxQ39a3tnd09Y/+gI+KUY9LGMYt5z0eCMBqRtqSSkV7CCQp9Rrr++Grmd+8JFzSObuUkIW6IhhENKEZSSZ5x6uARvaucZw4P4SAOpg3LvKhVHUcfepcN26zUrbJdPfOMkmVac8C/xM5JCeRoecanM4hxGpJIYoaE6NtWIt0McUkxI1PdSQVJEB6jIekrGqGQCDeb/zOFJ0oZwCDmqiIJ5+rPiQyFQkxCX3WGSI7EsjcT//P6qQzqbkajJJUkwotFQcqgjOEsHDignGDJJoogzKm6FeIR4ghLFaGuQrCXX/5LOhXTtkz7plpqlvM4iuAIHIMysEENNME1aIE2wOABPIEX8Ko9as/am/a+aC1o+cwh+AXt4xs9iJjZ</latexit><latexit sha1_base64="TIGuvqV+X56WdR0rwxW4i/MSTaE=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5iUYrspVNy4rGAf0MQwmU7aoZMHMxOhhP6BG3/FjQtF3Lp15984bbPQ6oELh3Pu5d57/IRRIS3rSyusrK6tbxQ39a3tnd09Y/+gI+KUY9LGMYt5z0eCMBqRtqSSkV7CCQp9Rrr++Grmd+8JFzSObuUkIW6IhhENKEZSSZ5x6uARvaucZw4P4SAOpg3LvKhVHUcfepcN26zUrbJdPfOMkmVac8C/xM5JCeRoecanM4hxGpJIYoaE6NtWIt0McUkxI1PdSQVJEB6jIekrGqGQCDeb/zOFJ0oZwCDmqiIJ5+rPiQyFQkxCX3WGSI7EsjcT//P6qQzqbkajJJUkwotFQcqgjOEsHDignGDJJoogzKm6FeIR4ghLFaGuQrCXX/5LOhXTtkz7plpqlvM4iuAIHIMysEENNME1aIE2wOABPIEX8Ko9as/am/a+aC1o+cwh+AXt4xs9iJjZ</latexit><latexit sha1_base64="TIGuvqV+X56WdR0rwxW4i/MSTaE=">AAACD3icbVDLSsNAFJ3UV42vqEs3g0Wpm5iUYrspVNy4rGAf0MQwmU7aoZMHMxOhhP6BG3/FjQtF3Lp15984bbPQ6oELh3Pu5d57/IRRIS3rSyusrK6tbxQ39a3tnd09Y/+gI+KUY9LGMYt5z0eCMBqRtqSSkV7CCQp9Rrr++Grmd+8JFzSObuUkIW6IhhENKEZSSZ5x6uARvaucZw4P4SAOpg3LvKhVHUcfepcN26zUrbJdPfOMkmVac8C/xM5JCeRoecanM4hxGpJIYoaE6NtWIt0McUkxI1PdSQVJEB6jIekrGqGQCDeb/zOFJ0oZwCDmqiIJ5+rPiQyFQkxCX3WGSI7EsjcT//P6qQzqbkajJJUkwotFQcqgjOEsHDignGDJJoogzKm6FeIR4ghLFaGuQrCXX/5LOhXTtkz7plpqlvM4iuAIHIMysEENNME1aIE2wOABPIEX8Ko9as/am/a+aC1o+cwh+AXt4xs9iJjZ</latexit>
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Averaging over models

Given data     and models       , average model results              , each with 

probability                  from Bayes' Theorem,

D
<latexit sha1_base64="7LIDXWJNADyb/kWMaNQ14ZTM+2c=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIioIVlAuYDkiPsbeaSNXt7x+6eEI78AhsLRWz9SXb+GzfJFZr4YODx3gwz84JEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrczv/2ESvNYPphJgn5Eh5KHnFFjpcZdv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7olJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jUZcIXMiIkllClubyVsRBVlxmZTsiF4yy+vktZF1XOrXuOyUrvJ4yjCCZzCOXhwBTW4hzo0gQHCM7zCm/PovDjvzseiteDkM8fwB87nD5WbjMI=</latexit><latexit sha1_base64="7LIDXWJNADyb/kWMaNQ14ZTM+2c=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIioIVlAuYDkiPsbeaSNXt7x+6eEI78AhsLRWz9SXb+GzfJFZr4YODx3gwz84JEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrczv/2ESvNYPphJgn5Eh5KHnFFjpcZdv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7olJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jUZcIXMiIkllClubyVsRBVlxmZTsiF4yy+vktZF1XOrXuOyUrvJ4yjCCZzCOXhwBTW4hzo0gQHCM7zCm/PovDjvzseiteDkM8fwB87nD5WbjMI=</latexit><latexit sha1_base64="7LIDXWJNADyb/kWMaNQ14ZTM+2c=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIioIVlAuYDkiPsbeaSNXt7x+6eEI78AhsLRWz9SXb+GzfJFZr4YODx3gwz84JEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrczv/2ESvNYPphJgn5Eh5KHnFFjpcZdv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7olJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jUZcIXMiIkllClubyVsRBVlxmZTsiF4yy+vktZF1XOrXuOyUrvJ4yjCCZzCOXhwBTW4hzo0gQHCM7zCm/PovDjvzseiteDkM8fwB87nD5WbjMI=</latexit><latexit sha1_base64="7LIDXWJNADyb/kWMaNQ14ZTM+2c=">AAAB6HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIioIVlAuYDkiPsbeaSNXt7x+6eEI78AhsLRWz9SXb+GzfJFZr4YODx3gwz84JEcG1c99sprK1vbG4Vt0s7u3v7B+XDo5aOU8WwyWIRq05ANQousWm4EdhJFNIoENgOxrczv/2ESvNYPphJgn5Eh5KHnFFjpcZdv1xxq+4cZJV4OalAjnq//NUbxCyNUBomqNZdz02Mn1FlOBM4LfVSjQllYzrErqWSRqj9bH7olJxZZUDCWNmShszV3xMZjbSeRIHtjKgZ6WVvJv7ndVMTXvsZl0lqULLFojAVxMRk9jUZcIXMiIkllClubyVsRBVlxmZTsiF4yy+vktZF1XOrXuOyUrvJ4yjCCZzCOXhwBTW4hzo0gQHCM7zCm/PovDjvzseiteDkM8fwB87nD5WbjMI=</latexit>

P (Mk|D)
<latexit sha1_base64="BLWx6pxCAuPELk4IxZuefDOUWc8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBiE+5E0MIioIWNEMF8QHKEvc1esmRv79ydE0LMn7CxUMTWv2Pnv3GTXKGJDwYe780wMy9IpDDout/O0vLK6tp6biO/ubW9s1vY26+bONWM11gsY90MqOFSKF5DgZI3E81pFEjeCAZXE7/xyLURsbrHYcL9iPaUCAWjaKVmtXTbGTxdn3QKRbfsTkEWiZeRImSodgpf7W7M0ogrZJIa0/LcBP0R1SiY5ON8OzU8oWxAe7xlqaIRN/5oeu+YHFulS8JY21JIpurviRGNjBlGge2MKPbNvDcR//NaKYYX/kioJEWu2GxRmEqCMZk8T7pCc4ZyaAllWthbCetTTRnaiPI2BG/+5UVSPy17btm7OytWLrM4cnAIR1ACD86hAjdQhRowkPAMr/DmPDgvzrvzMWtdcrKZA/gD5/MH96ePPA==</latexit><latexit sha1_base64="BLWx6pxCAuPELk4IxZuefDOUWc8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBiE+5E0MIioIWNEMF8QHKEvc1esmRv79ydE0LMn7CxUMTWv2Pnv3GTXKGJDwYe780wMy9IpDDout/O0vLK6tp6biO/ubW9s1vY26+bONWM11gsY90MqOFSKF5DgZI3E81pFEjeCAZXE7/xyLURsbrHYcL9iPaUCAWjaKVmtXTbGTxdn3QKRbfsTkEWiZeRImSodgpf7W7M0ogrZJIa0/LcBP0R1SiY5ON8OzU8oWxAe7xlqaIRN/5oeu+YHFulS8JY21JIpurviRGNjBlGge2MKPbNvDcR//NaKYYX/kioJEWu2GxRmEqCMZk8T7pCc4ZyaAllWthbCetTTRnaiPI2BG/+5UVSPy17btm7OytWLrM4cnAIR1ACD86hAjdQhRowkPAMr/DmPDgvzrvzMWtdcrKZA/gD5/MH96ePPA==</latexit><latexit sha1_base64="BLWx6pxCAuPELk4IxZuefDOUWc8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBiE+5E0MIioIWNEMF8QHKEvc1esmRv79ydE0LMn7CxUMTWv2Pnv3GTXKGJDwYe780wMy9IpDDout/O0vLK6tp6biO/ubW9s1vY26+bONWM11gsY90MqOFSKF5DgZI3E81pFEjeCAZXE7/xyLURsbrHYcL9iPaUCAWjaKVmtXTbGTxdn3QKRbfsTkEWiZeRImSodgpf7W7M0ogrZJIa0/LcBP0R1SiY5ON8OzU8oWxAe7xlqaIRN/5oeu+YHFulS8JY21JIpurviRGNjBlGge2MKPbNvDcR//NaKYYX/kioJEWu2GxRmEqCMZk8T7pCc4ZyaAllWthbCetTTRnaiPI2BG/+5UVSPy17btm7OytWLrM4cnAIR1ACD86hAjdQhRowkPAMr/DmPDgvzrvzMWtdcrKZA/gD5/MH96ePPA==</latexit><latexit sha1_base64="BLWx6pxCAuPELk4IxZuefDOUWc8=">AAAB73icbVA9SwNBEJ3zM8avqKXNYhBiE+5E0MIioIWNEMF8QHKEvc1esmRv79ydE0LMn7CxUMTWv2Pnv3GTXKGJDwYe780wMy9IpDDout/O0vLK6tp6biO/ubW9s1vY26+bONWM11gsY90MqOFSKF5DgZI3E81pFEjeCAZXE7/xyLURsbrHYcL9iPaUCAWjaKVmtXTbGTxdn3QKRbfsTkEWiZeRImSodgpf7W7M0ogrZJIa0/LcBP0R1SiY5ON8OzU8oWxAe7xlqaIRN/5oeu+YHFulS8JY21JIpurviRGNjBlGge2MKPbNvDcR//NaKYYX/kioJEWu2GxRmEqCMZk8T7pCc4ZyaAllWthbCetTTRnaiPI2BG/+5UVSPy17btm7OytWLrM4cnAIR1ACD86hAjdQhRowkPAMr/DmPDgvzrvzMWtdcrKZA/gD5/MH96ePPA==</latexit>

{Mk}
<latexit sha1_base64="NUb5FZwSLpH166YeY/aPzrrwnJk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghcvQgX7AU0om+2mXbrZhN2JUEJ/hBcPinj193jz37htc9DWBwOP92aYmRemUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtzO88cW1Eoh5xkvIgpkMlIsEoWqnj5/f9sT/tV2tu3Z2DrBKvIDUo0OxXv/xBwrKYK2SSGtPz3BSDnGoUTPJpxc8MTykb0yHvWapozE2Qz8+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vl2F0HeRCpRlyxRaLokwSTMjsdzIQmjOUE0so08LeStiIasrQJlSxIXjLL6+S9kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/SfqPgQ==</latexit><latexit sha1_base64="NUb5FZwSLpH166YeY/aPzrrwnJk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghcvQgX7AU0om+2mXbrZhN2JUEJ/hBcPinj193jz37htc9DWBwOP92aYmRemUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtzO88cW1Eoh5xkvIgpkMlIsEoWqnj5/f9sT/tV2tu3Z2DrBKvIDUo0OxXv/xBwrKYK2SSGtPz3BSDnGoUTPJpxc8MTykb0yHvWapozE2Qz8+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vl2F0HeRCpRlyxRaLokwSTMjsdzIQmjOUE0so08LeStiIasrQJlSxIXjLL6+S9kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/SfqPgQ==</latexit><latexit sha1_base64="NUb5FZwSLpH166YeY/aPzrrwnJk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghcvQgX7AU0om+2mXbrZhN2JUEJ/hBcPinj193jz37htc9DWBwOP92aYmRemUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtzO88cW1Eoh5xkvIgpkMlIsEoWqnj5/f9sT/tV2tu3Z2DrBKvIDUo0OxXv/xBwrKYK2SSGtPz3BSDnGoUTPJpxc8MTykb0yHvWapozE2Qz8+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vl2F0HeRCpRlyxRaLokwSTMjsdzIQmjOUE0so08LeStiIasrQJlSxIXjLL6+S9kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/SfqPgQ==</latexit><latexit sha1_base64="NUb5FZwSLpH166YeY/aPzrrwnJk=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0IOHghcvQgX7AU0om+2mXbrZhN2JUEJ/hBcPinj193jz37htc9DWBwOP92aYmRemUhh03W+ntLa+sblV3q7s7O7tH1QPj9omyTTjLZbIRHdDargUirdQoOTdVHMah5J3wvHtzO88cW1Eoh5xkvIgpkMlIsEoWqnj5/f9sT/tV2tu3Z2DrBKvIDUo0OxXv/xBwrKYK2SSGtPz3BSDnGoUTPJpxc8MTykb0yHvWapozE2Qz8+dkjOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vl2F0HeRCpRlyxRaLokwSTMjsdzIQmjOUE0so08LeStiIasrQJlSxIXjLL6+S9kXdc+vew2WtcVPEUYYTOIVz8OAKGnAHTWgBgzE8wyu8Oanz4rw7H4vWklPMHMMfOJ8/SfqPgQ==</latexit>

gA(Mk)
<latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit>

The resulting model average is

P (Mk|D) =
P (D|Mk)P (Mk)P
n P (D|Mn)P (Mn)

.
<latexit sha1_base64="p2iDUuErOfLIyflAjuAuqYJS/ww="></latexit><latexit sha1_base64="p2iDUuErOfLIyflAjuAuqYJS/ww="></latexit><latexit sha1_base64="p2iDUuErOfLIyflAjuAuqYJS/ww="></latexit><latexit sha1_base64="p2iDUuErOfLIyflAjuAuqYJS/ww="></latexit>

gA(model average) =
X

k

gA(Mk)P (Mk|D).
<latexit sha1_base64="I0taMuFFx4kRue704yAFZg6di2E=">AAACHnicbVBNSwMxEM36bf2qevQSLEJ7Kbui6EFB0YMXoYK1QluWbDqtocnuksyKZe0v8eJf8eJBEcGT/huztQdtHQh5vPeGmXlBLIVB1/1yJianpmdm5+ZzC4tLyyv51bUrEyWaQ5VHMtLXATMgRQhVFCjhOtbAVCChFnRPMr12C9qIKLzEXgxNxTqhaAvO0FJ+frfjHxcbCHeYqqgFkjLrZh3ol+ghbZhE+V2aWc79bolWsu/+tFT28wW37A6KjgNvCApkWBU//9FoRTxRECKXzJi658bYTJlGwSX0c43EQMx4106uWxgyBaaZDs7r0y3LtGg70vaFSAfs746UKWN6KrBOxfDGjGoZ+Z9WT7C930xFGCcIIf8Z1E4kxYhmWdGW0MBR9ixgXAu7K+U3TDOONtGcDcEbPXkcXG2XPbfsXewUjg6GccyRDbJJisQje+SInJEKqRJOHsgTeSGvzqPz7Lw57z/WCWfYs07+lPP5DRiEoIE=</latexit><latexit sha1_base64="I0taMuFFx4kRue704yAFZg6di2E=">AAACHnicbVBNSwMxEM36bf2qevQSLEJ7Kbui6EFB0YMXoYK1QluWbDqtocnuksyKZe0v8eJf8eJBEcGT/huztQdtHQh5vPeGmXlBLIVB1/1yJianpmdm5+ZzC4tLyyv51bUrEyWaQ5VHMtLXATMgRQhVFCjhOtbAVCChFnRPMr12C9qIKLzEXgxNxTqhaAvO0FJ+frfjHxcbCHeYqqgFkjLrZh3ol+ghbZhE+V2aWc79bolWsu/+tFT28wW37A6KjgNvCApkWBU//9FoRTxRECKXzJi658bYTJlGwSX0c43EQMx4106uWxgyBaaZDs7r0y3LtGg70vaFSAfs746UKWN6KrBOxfDGjGoZ+Z9WT7C930xFGCcIIf8Z1E4kxYhmWdGW0MBR9ixgXAu7K+U3TDOONtGcDcEbPXkcXG2XPbfsXewUjg6GccyRDbJJisQje+SInJEKqRJOHsgTeSGvzqPz7Lw57z/WCWfYs07+lPP5DRiEoIE=</latexit><latexit sha1_base64="I0taMuFFx4kRue704yAFZg6di2E=">AAACHnicbVBNSwMxEM36bf2qevQSLEJ7Kbui6EFB0YMXoYK1QluWbDqtocnuksyKZe0v8eJf8eJBEcGT/huztQdtHQh5vPeGmXlBLIVB1/1yJianpmdm5+ZzC4tLyyv51bUrEyWaQ5VHMtLXATMgRQhVFCjhOtbAVCChFnRPMr12C9qIKLzEXgxNxTqhaAvO0FJ+frfjHxcbCHeYqqgFkjLrZh3ol+ghbZhE+V2aWc79bolWsu/+tFT28wW37A6KjgNvCApkWBU//9FoRTxRECKXzJi658bYTJlGwSX0c43EQMx4106uWxgyBaaZDs7r0y3LtGg70vaFSAfs746UKWN6KrBOxfDGjGoZ+Z9WT7C930xFGCcIIf8Z1E4kxYhmWdGW0MBR9ixgXAu7K+U3TDOONtGcDcEbPXkcXG2XPbfsXewUjg6GccyRDbJJisQje+SInJEKqRJOHsgTeSGvzqPz7Lw57z/WCWfYs07+lPP5DRiEoIE=</latexit><latexit sha1_base64="I0taMuFFx4kRue704yAFZg6di2E=">AAACHnicbVBNSwMxEM36bf2qevQSLEJ7Kbui6EFB0YMXoYK1QluWbDqtocnuksyKZe0v8eJf8eJBEcGT/huztQdtHQh5vPeGmXlBLIVB1/1yJianpmdm5+ZzC4tLyyv51bUrEyWaQ5VHMtLXATMgRQhVFCjhOtbAVCChFnRPMr12C9qIKLzEXgxNxTqhaAvO0FJ+frfjHxcbCHeYqqgFkjLrZh3ol+ghbZhE+V2aWc79bolWsu/+tFT28wW37A6KjgNvCApkWBU//9FoRTxRECKXzJi658bYTJlGwSX0c43EQMx4106uWxgyBaaZDs7r0y3LtGg70vaFSAfs746UKWN6KrBOxfDGjGoZ+Z9WT7C930xFGCcIIf8Z1E4kxYhmWdGW0MBR9ixgXAu7K+U3TDOONtGcDcEbPXkcXG2XPbfsXewUjg6GccyRDbJJisQje+SInJEKqRJOHsgTeSGvzqPz7Lw57z/WCWfYs07+lPP5DRiEoIE=</latexit>

Mk (model)
<latexit sha1_base64="qdOfkn6+bWnySLmnQEQUO9Q1ygo=">AAAB9HicbVA9SwNBEJ2LXzF+RS1tFhMhNuEujRYWARsbIYL5gOQIe5u9ZMnu3rm7FwhHfoeNhSK2/hg7/42b5ApNfDDweG+GmXlBzJk2rvvt5DY2t7Z38ruFvf2Dw6Pi8UlLR4kitEkiHqlOgDXlTNKmYYbTTqwoFgGn7WB8O/fbE6o0i+SjmcbUF3goWcgINlbyy/f9cRlVRDSg/LJfLLlVdwG0TryMlCBDo1/86g0ikggqDeFY667nxsZPsTKMcDor9BJNY0zGeEi7lkosqPbTxdEzdGGVAQojZUsatFB/T6RYaD0Vge0U2Iz0qjcX//O6iQmv/ZTJODFUkuWiMOHIRGieABowRYnhU0swUczeisgIK0yMzalgQ/BWX14nrVrVc6veQ61Uv8niyMMZnEMFPLiCOtxBA5pA4Ame4RXenInz4rw7H8vWnJPNnMIfOJ8/4DOQ1Q==</latexit><latexit sha1_base64="qdOfkn6+bWnySLmnQEQUO9Q1ygo=">AAAB9HicbVA9SwNBEJ2LXzF+RS1tFhMhNuEujRYWARsbIYL5gOQIe5u9ZMnu3rm7FwhHfoeNhSK2/hg7/42b5ApNfDDweG+GmXlBzJk2rvvt5DY2t7Z38ruFvf2Dw6Pi8UlLR4kitEkiHqlOgDXlTNKmYYbTTqwoFgGn7WB8O/fbE6o0i+SjmcbUF3goWcgINlbyy/f9cRlVRDSg/LJfLLlVdwG0TryMlCBDo1/86g0ikggqDeFY667nxsZPsTKMcDor9BJNY0zGeEi7lkosqPbTxdEzdGGVAQojZUsatFB/T6RYaD0Vge0U2Iz0qjcX//O6iQmv/ZTJODFUkuWiMOHIRGieABowRYnhU0swUczeisgIK0yMzalgQ/BWX14nrVrVc6veQ61Uv8niyMMZnEMFPLiCOtxBA5pA4Ame4RXenInz4rw7H8vWnJPNnMIfOJ8/4DOQ1Q==</latexit><latexit sha1_base64="qdOfkn6+bWnySLmnQEQUO9Q1ygo=">AAAB9HicbVA9SwNBEJ2LXzF+RS1tFhMhNuEujRYWARsbIYL5gOQIe5u9ZMnu3rm7FwhHfoeNhSK2/hg7/42b5ApNfDDweG+GmXlBzJk2rvvt5DY2t7Z38ruFvf2Dw6Pi8UlLR4kitEkiHqlOgDXlTNKmYYbTTqwoFgGn7WB8O/fbE6o0i+SjmcbUF3goWcgINlbyy/f9cRlVRDSg/LJfLLlVdwG0TryMlCBDo1/86g0ikggqDeFY667nxsZPsTKMcDor9BJNY0zGeEi7lkosqPbTxdEzdGGVAQojZUsatFB/T6RYaD0Vge0U2Iz0qjcX//O6iQmv/ZTJODFUkuWiMOHIRGieABowRYnhU0swUczeisgIK0yMzalgQ/BWX14nrVrVc6veQ61Uv8niyMMZnEMFPLiCOtxBA5pA4Ame4RXenInz4rw7H8vWnJPNnMIfOJ8/4DOQ1Q==</latexit><latexit sha1_base64="qdOfkn6+bWnySLmnQEQUO9Q1ygo=">AAAB9HicbVA9SwNBEJ2LXzF+RS1tFhMhNuEujRYWARsbIYL5gOQIe5u9ZMnu3rm7FwhHfoeNhSK2/hg7/42b5ApNfDDweG+GmXlBzJk2rvvt5DY2t7Z38ruFvf2Dw6Pi8UlLR4kitEkiHqlOgDXlTNKmYYbTTqwoFgGn7WB8O/fbE6o0i+SjmcbUF3goWcgINlbyy/f9cRlVRDSg/LJfLLlVdwG0TryMlCBDo1/86g0ikggqDeFY667nxsZPsTKMcDor9BJNY0zGeEi7lkosqPbTxdEzdGGVAQojZUsatFB/T6RYaD0Vge0U2Iz0qjcX//O6iQmv/ZTJODFUkuWiMOHIRGieABowRYnhU0swUczeisgIK0yMzalgQ/BWX14nrVrVc6veQ61Uv8niyMMZnEMFPLiCOtxBA5pA4Ame4RXenInz4rw7H8vWnJPNnMIfOJ8/4DOQ1Q==</latexit>

model average
<latexit sha1_base64="kntoPiEKJfQEKScrgHr3zst2LL4=">AAAB/HicbVC7TsMwFL3hWcor0JHFokJiqpIuMDBUYmEsEn1IbVQ5jtNatZ3IdpCiqPwKCwMIsfIhbPwNbpsBWo5k6eicc+3rE6acaeN5387G5tb2zm5lr7p/cHh07J6cdnWSKUI7JOGJ6odYU84k7RhmOO2nimIRctoLp7dzv/dIlWaJfDB5SgOBx5LFjGBjpZFbK4ZhjEQSUY6wDeIxnY3cutfwFkDrxC9JHUq0R+7XMEpIJqg0hGOtB76XmqDAyjDC6aw6zDRNMZnayweWSiyoDorF8jN0YZUIxYmyRxq0UH9PFFhonYvQJgU2E73qzcX/vEFm4uugYDLNDJVk+VCccWQSNG8CRUxRYnhuCSaK2V0RmWCFibF9VW0J/uqX10m32fC9hn/frLduyjoqcAbncAk+XEEL7qANHSCQwzO8wpvz5Lw4787HMrrhlDM1+APn8weJLZSp</latexit><latexit sha1_base64="kntoPiEKJfQEKScrgHr3zst2LL4=">AAAB/HicbVC7TsMwFL3hWcor0JHFokJiqpIuMDBUYmEsEn1IbVQ5jtNatZ3IdpCiqPwKCwMIsfIhbPwNbpsBWo5k6eicc+3rE6acaeN5387G5tb2zm5lr7p/cHh07J6cdnWSKUI7JOGJ6odYU84k7RhmOO2nimIRctoLp7dzv/dIlWaJfDB5SgOBx5LFjGBjpZFbK4ZhjEQSUY6wDeIxnY3cutfwFkDrxC9JHUq0R+7XMEpIJqg0hGOtB76XmqDAyjDC6aw6zDRNMZnayweWSiyoDorF8jN0YZUIxYmyRxq0UH9PFFhonYvQJgU2E73qzcX/vEFm4uugYDLNDJVk+VCccWQSNG8CRUxRYnhuCSaK2V0RmWCFibF9VW0J/uqX10m32fC9hn/frLduyjoqcAbncAk+XEEL7qANHSCQwzO8wpvz5Lw4787HMrrhlDM1+APn8weJLZSp</latexit><latexit sha1_base64="kntoPiEKJfQEKScrgHr3zst2LL4=">AAAB/HicbVC7TsMwFL3hWcor0JHFokJiqpIuMDBUYmEsEn1IbVQ5jtNatZ3IdpCiqPwKCwMIsfIhbPwNbpsBWo5k6eicc+3rE6acaeN5387G5tb2zm5lr7p/cHh07J6cdnWSKUI7JOGJ6odYU84k7RhmOO2nimIRctoLp7dzv/dIlWaJfDB5SgOBx5LFjGBjpZFbK4ZhjEQSUY6wDeIxnY3cutfwFkDrxC9JHUq0R+7XMEpIJqg0hGOtB76XmqDAyjDC6aw6zDRNMZnayweWSiyoDorF8jN0YZUIxYmyRxq0UH9PFFhonYvQJgU2E73qzcX/vEFm4uugYDLNDJVk+VCccWQSNG8CRUxRYnhuCSaK2V0RmWCFibF9VW0J/uqX10m32fC9hn/frLduyjoqcAbncAk+XEEL7qANHSCQwzO8wpvz5Lw4787HMrrhlDM1+APn8weJLZSp</latexit><latexit sha1_base64="kntoPiEKJfQEKScrgHr3zst2LL4=">AAAB/HicbVC7TsMwFL3hWcor0JHFokJiqpIuMDBUYmEsEn1IbVQ5jtNatZ3IdpCiqPwKCwMIsfIhbPwNbpsBWo5k6eicc+3rE6acaeN5387G5tb2zm5lr7p/cHh07J6cdnWSKUI7JOGJ6odYU84k7RhmOO2nimIRctoLp7dzv/dIlWaJfDB5SgOBx5LFjGBjpZFbK4ZhjEQSUY6wDeIxnY3cutfwFkDrxC9JHUq0R+7XMEpIJqg0hGOtB76XmqDAyjDC6aw6zDRNMZnayweWSiyoDorF8jN0YZUIxYmyRxq0UH9PFFhonYvQJgU2E73qzcX/vEFm4uugYDLNDJVk+VCccWQSNG8CRUxRYnhuCSaK2V0RmWCFibF9VW0J/uqX10m32fC9hn/frLduyjoqcAbncAk+XEEL7qANHSCQwzO8wpvz5Lw4787HMrrhlDM1+APn8weJLZSp</latexit>

gA(Mk)
<latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit><latexit sha1_base64="kTUwtPLVJJpDV3DXAGZ7oLJNALE=">AAAB73icbVA9SwNBEJ2LXzF+RS1tFoMQm3AnghYWERsbIYL5gOQ49jZ7yZK93XN3TwhH/oSNhSK2/h07/42b5ApNfDDweG+GmXlhwpk2rvvtFFZW19Y3ipulre2d3b3y/kFLy1QR2iSSS9UJsaacCdo0zHDaSRTFcchpOxzdTP32E1WaSfFgxgn1YzwQLGIEGyt1BsF19S4YnQbliltzZ0DLxMtJBXI0gvJXry9JGlNhCMdadz03MX6GlWGE00mpl2qaYDLCA9q1VOCYaj+b3TtBJ1bpo0gqW8Kgmfp7IsOx1uM4tJ0xNkO96E3F/7xuaqJLP2MiSQ0VZL4oSjkyEk2fR32mKDF8bAkmitlbERlihYmxEZVsCN7iy8ukdVbz3Jp3f16pX+VxFOEIjqEKHlxAHW6hAU0gwOEZXuHNeXRenHfnY95acPKZQ/gD5/MH6mmPMw==</latexit>
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Averaging over models

gA = 1.2711(125)
<latexit sha1_base64="TA3LIdR2B50Ay7LY24OfXwesL1M=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqJmSKUhcKFTcuK9gHtCFMppN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBC4dz7uXee4KEM6Vd99taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehm6rcfqFQsFvd6nFAvwgPBQkawNpJvlwb+NbyCyKnWEKqg6vmpb5ddx50BLhOUkzLI0fDtr14/JmlEhSYcK9VFbqK9DEvNCKeTYi9VNMFkhAe0a6jAEVVeNjt9Ak+M0odhLE0JDWfq74kMR0qNo8B0RlgP1aI3Ff/zuqkOL7yMiSTVVJD5ojDlUMdwmgPsM0mJ5mNDMJHM3ArJEEtMtEmraEJAiy8vk1bVQa6D7s7K9cs8jgI4AsegAhCogTq4BQ3QBAQ8gmfwCt6sJ+vFerc+5q0rVj5zCP7A+vwBhu2Q5g==</latexit><latexit sha1_base64="TA3LIdR2B50Ay7LY24OfXwesL1M=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqJmSKUhcKFTcuK9gHtCFMppN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBC4dz7uXee4KEM6Vd99taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehm6rcfqFQsFvd6nFAvwgPBQkawNpJvlwb+NbyCyKnWEKqg6vmpb5ddx50BLhOUkzLI0fDtr14/JmlEhSYcK9VFbqK9DEvNCKeTYi9VNMFkhAe0a6jAEVVeNjt9Ak+M0odhLE0JDWfq74kMR0qNo8B0RlgP1aI3Ff/zuqkOL7yMiSTVVJD5ojDlUMdwmgPsM0mJ5mNDMJHM3ArJEEtMtEmraEJAiy8vk1bVQa6D7s7K9cs8jgI4AsegAhCogTq4BQ3QBAQ8gmfwCt6sJ+vFerc+5q0rVj5zCP7A+vwBhu2Q5g==</latexit><latexit sha1_base64="TA3LIdR2B50Ay7LY24OfXwesL1M=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqJmSKUhcKFTcuK9gHtCFMppN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBC4dz7uXee4KEM6Vd99taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehm6rcfqFQsFvd6nFAvwgPBQkawNpJvlwb+NbyCyKnWEKqg6vmpb5ddx50BLhOUkzLI0fDtr14/JmlEhSYcK9VFbqK9DEvNCKeTYi9VNMFkhAe0a6jAEVVeNjt9Ak+M0odhLE0JDWfq74kMR0qNo8B0RlgP1aI3Ff/zuqkOL7yMiSTVVJD5ojDlUMdwmgPsM0mJ5mNDMJHM3ArJEEtMtEmraEJAiy8vk1bVQa6D7s7K9cs8jgI4AsegAhCogTq4BQ3QBAQ8gmfwCt6sJ+vFerc+5q0rVj5zCP7A+vwBhu2Q5g==</latexit><latexit sha1_base64="TA3LIdR2B50Ay7LY24OfXwesL1M=">AAAB+nicbVDLSsNAFJ34rPWV6tLNYBHqJmSKUhcKFTcuK9gHtCFMppN26GQSZiZKif0UNy4UceuXuPNvnLZZaOuBC4dz7uXee4KEM6Vd99taWV1b39gsbBW3d3b39u3SQUvFqSS0SWIey06AFeVM0KZmmtNOIimOAk7bwehm6rcfqFQsFvd6nFAvwgPBQkawNpJvlwb+NbyCyKnWEKqg6vmpb5ddx50BLhOUkzLI0fDtr14/JmlEhSYcK9VFbqK9DEvNCKeTYi9VNMFkhAe0a6jAEVVeNjt9Ak+M0odhLE0JDWfq74kMR0qNo8B0RlgP1aI3Ff/zuqkOL7yMiSTVVJD5ojDlUMdwmgPsM0mJ5mNDMJHM3ArJEEtMtEmraEJAiy8vk1bVQa6D7s7K9cs8jgI4AsegAhCogTq4BQ3QBAQ8gmfwCt6sJ+vFerc+5q0rVj5zCP7A+vwBhu2Q5g==</latexit>

Error Budget %
statistical 0.81
chiral extrapolation 0.31
continuum extrapolation 0.12
infinite volume 0.15
isospin breaking 0.03
model selection 0.43

total 0.99
<latexit sha1_base64="wNPbFIyR27wv3vn2GjLZUpcQBi4="></latexit><latexit sha1_base64="wNPbFIyR27wv3vn2GjLZUpcQBi4="></latexit><latexit sha1_base64="wNPbFIyR27wv3vn2GjLZUpcQBi4="></latexit><latexit sha1_base64="wNPbFIyR27wv3vn2GjLZUpcQBi4="></latexit>

gA = FA(0)
<latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit><latexit sha1_base64="a9kpKt1cdyh21gRSvJpManAtiRs=">AAAB83icbVBNSwMxEJ31s9avqkcvwSLUS8mKoBehVRCPFewHtMuSTbNtaDa7JFmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2FmXpAIrg3G387K6tr6xmZhq7i9s7u3Xzo4bOk4VZQ1aSxi1QmIZoJL1jTcCNZJFCNRIFg7GN1O/fYTU5rH8tGME+ZFZCB5yCkxVuoN/Dq6Rnd+vYLP/FIZV/EMaJm4OSlDjoZf+ur1Y5pGTBoqiNZdFyfGy4gynAo2KfZSzRJCR2TAupZKEjHtZbObJ+jUKn0UxsqWNGim/p7ISKT1OApsZ0TMUC96U/E/r5ua8MrLuExSwySdLwpTgUyMpgGgPleMGjG2hFDF7a2IDoki1NiYijYEd/HlZdI6r7q46j5clGs3eRwFOIYTqIALl1CDe2hAEygk8Ayv8Oakzovz7nzMW1ecfOYI/sD5/AFFDY/d</latexit>

theory
<latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit><latexit sha1_base64="UsI/q9PXhlYdLI1NiARRpyxBRFw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoMeCF48V7Ae0oWy2k3btJht2N0II/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekAiujet+O6WNza3tnfJuZW//4PCoenzS0TJVDNtMCql6AdUoeIxtw43AXqKQRoHAbjC9nfvdJ1Say/jBZAn6ER3HPOSMGit1zASlyobVmlt3FyDrxCtIDQq0htWvwUiyNMLYMEG17ntuYvycKsOZwFllkGpMKJvSMfYtjWmE2s8X187IhVVGJJTKVmzIQv09kdNI6ywKbGdEzUSvenPxP6+fmvDGz3mcpAZjtlwUpoIYSeavkxFXyIzILKFMcXsrYROqKDM2oIoNwVt9eZ10GnXPrXv3jVrzqoijDGdwDpfgwTU04Q5a0AYGj/AMr/DmSOfFeXc+lq0lp5g5hT9wPn8A3ZaPQQ==</latexit>

experiment
<latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit><latexit sha1_base64="ZwsXTclYjubjNmd/tSS/aOgjjdA=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclaQIuiy4cVnBPrANZTK9aYdOJmFmIpbQv3DjQhG3/o07/8ZJm4W2Hhg4nHMPc+8JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5yf3OIyrNY3lvpgn6ER1JHnJGjZUe8ClBxSOUZlCpujV3DrJKvIJUoUBzUPnqD2OW5lkmqNY9z02Mn1FlOBM4K/dTjQllEzrCnqWSRqj9bL7xjJxbZUjCWNknDZmrvxMZjbSeRoGdjKgZ62UvF//zeqkJr/2MyyQ1KNniozAVxMQkP58MuUJmxNQSyhS3uxI2pooyY0sq2xK85ZNXSbte89yad1evNi6LOkpwCmdwAR5cQQNuoQktYCDhGV7hzdHOi/PufCxG15wicwJ/4Hz+AP3UkQ8=</latexit>

gA
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FLAG19 avg (Nf = 2 + 1 + 1)
<latexit sha1_base64="uwQGphvHfRkP+UoTmLgmG4vzMrA=">AAACAXicbVDLSsNAFJ34rPUVdSO4GWyFSqEkcaEuhKqgLkQq2Ae0IUymk3bo5MHMpFBC3fgrblwo4ta/cOffOG2z0NYDFw7n3Mu997gRo0Iaxrc2N7+wuLScWcmurq1vbOpb2zURxhyTKg5ZyBsuEoTRgFQllYw0Ik6Q7zJSd3uXI7/eJ1zQMHiQg4jYPuoE1KMYSSU5+u7V7fm1eQpRvwML+TvHO7OKZtHMHzp6zigZY8BZYqYkB1JUHP2r1Q5x7JNAYoaEaJpGJO0EcUkxI8NsKxYkQriHOqSpaIB8Iuxk/MEQHiilDb2QqwokHKu/JxLkCzHwXdXpI9kV095I/M9rxtI7sRMaRLEkAZ4s8mIGZQhHccA25QRLNlAEYU7VrRB3EUdYqtCyKgRz+uVZUrNK5lHJurdy5Ys0jgzYA/ugAExwDMrgBlRAFWDwCJ7BK3jTnrQX7V37mLTOaenMDvgD7fMHHAyTcg==</latexit>

PNDME, PRD98 (2018) 034503
<latexit sha1_base64="EEmSgqFQg+S2X5tyH6cv5E9kJ0Y=">AAACBnicbVDLSsNAFJ34rPEVdSnCYBEqSEnSinVXsIIbJYp9QBvKZDpph04ezEyEErpy46+4caGIW7/BnX9j0mahrQcuHM65l3vvcUJGhdT1b2VhcWl5ZTW3pq5vbG5tazu7DRFEHJM6DljAWw4ShFGf1CWVjLRCTpDnMNJ0hhep33wgXNDAv5ejkNge6vvUpRjJROpqB9ZN7fryBFp3tfMKLJi6UTmGeql8qpegqna1vF7UJ4DzxMhIHmSwutpXpxfgyCO+xAwJ0Tb0UNox4pJiRsZqJxIkRHiI+qSdUB95RNjx5I0xPEqUHnQDnpQv4UT9PREjT4iR5ySdHpIDMeul4n9eO5JuxY6pH0aS+Hi6yI0YlAFMM4E9ygmWbJQQhDlNboV4gDjCMkkuDcGYfXmeNMyiUSqat2a+Ws7iyIF9cAgKwABnoAqugAXqAINH8AxewZvypLwo78rHtHVByWb2wB8onz/pQ5OX</latexit>

CALLAT, Nature 558 (2018) 7708
<latexit sha1_base64="ZeYdeVlxc0fSue8FSNaxFGCwpdI=">AAACCXicbVDLSsNAFJ3UV42vqEs3g0WoICWJlmbZ0o2LIhX6gjaUyXTSDp08mJkIJXTrxl9x40IRt/6BO//GpM1CWw9cOJxzL/fe44SMCqnr30puY3Nreye/q+7tHxweaccnHRFEHJM2DljAew4ShFGftCWVjPRCTpDnMNJ1pvXU7z4QLmjgt+QsJLaHxj51KUYykYYarNcajVrrCt4hGXECy2ULFk3dsC5hpaJbqjrUCnpJXwCuEyMjBZChOdS+BqMARx7xJWZIiL6hh9KOEZcUMzJXB5EgIcJTNCb9hPrII8KOF5/M4UWijKAb8KR8CRfq74kYeULMPCfp9JCciFUvFf/z+pF0LTumfhhJ4uPlIjdiUAYwjQWOKCdYsllCEOY0uRXiCeIIyyS8NARj9eV10jFLxnXJvDcL1Zssjjw4A+egCAxQAVVwC5qgDTB4BM/gFbwpT8qL8q58LFtzSjZzCv5A+fwB8uuVUw==</latexit>
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gA
<latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit>
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CalLat precision possible due to... 

• simulation (MDW on HISQ) 

- large statistics, range of      , inlcuding          , volume study 

• gradient flow smearing with Möbius DW valence quarks 

- improved signal to noise, reduced discretization effects 

• Feynman-Hellmann inspired correlators 

- improved signal to noise, control over excited states

mphys
q

<latexit sha1_base64="oAqlBdNwV7NJLQvO3WWyVlsZZMo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZwXxAcgl7m71kye7eZXdPOY78DxsLRWz9L3b+GzfJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwfh25rceqdIskg8mjakv8FCykBFsrNQT/Ukv6yqB4lGqp/1yxa26c6BV4uWkAjnq/fJXdxCRRFBpCMdadzw3Nn6GlWGE02mpm2gaYzLGQ9qxVGJBtZ/Nr56iM6sMUBgpW9Kgufp7IsNC61QEtlNgM9LL3kz8z+skJrz2MybjxFBJFovChCMToVkEaMAUJYanlmCimL0VkRFWmBgbVMmG4C2/vEqaF1XPrXr3l5XaTR5HEU7gFM7BgyuowR3UoQEEFDzDK7w5T86L8+58LFoLTj5zDH/gfP4A1XmSsg==</latexit><latexit sha1_base64="oAqlBdNwV7NJLQvO3WWyVlsZZMo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZwXxAcgl7m71kye7eZXdPOY78DxsLRWz9L3b+GzfJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwfh25rceqdIskg8mjakv8FCykBFsrNQT/Ukv6yqB4lGqp/1yxa26c6BV4uWkAjnq/fJXdxCRRFBpCMdadzw3Nn6GlWGE02mpm2gaYzLGQ9qxVGJBtZ/Nr56iM6sMUBgpW9Kgufp7IsNC61QEtlNgM9LL3kz8z+skJrz2MybjxFBJFovChCMToVkEaMAUJYanlmCimL0VkRFWmBgbVMmG4C2/vEqaF1XPrXr3l5XaTR5HEU7gFM7BgyuowR3UoQEEFDzDK7w5T86L8+58LFoLTj5zDH/gfP4A1XmSsg==</latexit><latexit sha1_base64="oAqlBdNwV7NJLQvO3WWyVlsZZMo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZwXxAcgl7m71kye7eZXdPOY78DxsLRWz9L3b+GzfJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwfh25rceqdIskg8mjakv8FCykBFsrNQT/Ukv6yqB4lGqp/1yxa26c6BV4uWkAjnq/fJXdxCRRFBpCMdadzw3Nn6GlWGE02mpm2gaYzLGQ9qxVGJBtZ/Nr56iM6sMUBgpW9Kgufp7IsNC61QEtlNgM9LL3kz8z+skJrz2MybjxFBJFovChCMToVkEaMAUJYanlmCimL0VkRFWmBgbVMmG4C2/vEqaF1XPrXr3l5XaTR5HEU7gFM7BgyuowR3UoQEEFDzDK7w5T86L8+58LFoLTj5zDH/gfP4A1XmSsg==</latexit><latexit sha1_base64="oAqlBdNwV7NJLQvO3WWyVlsZZMo=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZwXxAcgl7m71kye7eZXdPOY78DxsLRWz9L3b+GzfJFZr4YODx3gwz84KYM21c99sprK1vbG4Vt0s7u3v7B+XDo6aOEkVog0Q8Uu0Aa8qZpA3DDKftWFEsAk5bwfh25rceqdIskg8mjakv8FCykBFsrNQT/Ukv6yqB4lGqp/1yxa26c6BV4uWkAjnq/fJXdxCRRFBpCMdadzw3Nn6GlWGE02mpm2gaYzLGQ9qxVGJBtZ/Nr56iM6sMUBgpW9Kgufp7IsNC61QEtlNgM9LL3kz8z+skJrz2MybjxFBJFovChCMToVkEaMAUJYanlmCimL0VkRFWmBgbVMmG4C2/vEqaF1XPrXr3l5XaTR5HEU7gFM7BgyuowR3UoQEEFDzDK7w5T86L8+58LFoLTj5zDH/gfP4A1XmSsg==</latexit>

mq
<latexit sha1_base64="gBe6JzanEruwudgyJAo9CTtAx3A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0cRAcoS9zSRZsrt37u4J4chPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0oEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxbkXUoOAKG5Zbga1EI5WRwIdodD31H55QGx6reztOMJR0oHifM2qddCe7j91yxa/6M5BlEuSkAjnq3fJXpxezVKKyTFBj2oGf2DCj2nImcFLqpAYTykZ0gG1HFZVowmx26oScOKVH+rF2pSyZqb8nMiqNGcvIdUpqh2bRm4r/ee3U9i/DjKsktajYfFE/FcTGZPo36XGNzIqxI5Rp7m4lbEg1ZdalU3IhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aACDATzDK7x5wnvx3r2PeWvBy2cO4Q+8zx9aII3P</latexit><latexit sha1_base64="gBe6JzanEruwudgyJAo9CTtAx3A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0cRAcoS9zSRZsrt37u4J4chPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0oEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxbkXUoOAKG5Zbga1EI5WRwIdodD31H55QGx6reztOMJR0oHifM2qddCe7j91yxa/6M5BlEuSkAjnq3fJXpxezVKKyTFBj2oGf2DCj2nImcFLqpAYTykZ0gG1HFZVowmx26oScOKVH+rF2pSyZqb8nMiqNGcvIdUpqh2bRm4r/ee3U9i/DjKsktajYfFE/FcTGZPo36XGNzIqxI5Rp7m4lbEg1ZdalU3IhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aACDATzDK7x5wnvx3r2PeWvBy2cO4Q+8zx9aII3P</latexit><latexit sha1_base64="gBe6JzanEruwudgyJAo9CTtAx3A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0cRAcoS9zSRZsrt37u4J4chPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0oEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxbkXUoOAKG5Zbga1EI5WRwIdodD31H55QGx6reztOMJR0oHifM2qddCe7j91yxa/6M5BlEuSkAjnq3fJXpxezVKKyTFBj2oGf2DCj2nImcFLqpAYTykZ0gG1HFZVowmx26oScOKVH+rF2pSyZqb8nMiqNGcvIdUpqh2bRm4r/ee3U9i/DjKsktajYfFE/FcTGZPo36XGNzIqxI5Rp7m4lbEg1ZdalU3IhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aACDATzDK7x5wnvx3r2PeWvBy2cO4Q+8zx9aII3P</latexit><latexit sha1_base64="gBe6JzanEruwudgyJAo9CTtAx3A=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0MIiYGMZ0cRAcoS9zSRZsrt37u4J4chPsLFQxNZfZOe/cZNcoYkPBh7vzTAzL0oEN9b3v73Cyura+kZxs7S1vbO7V94/aJo41QwbLBaxbkXUoOAKG5Zbga1EI5WRwIdodD31H55QGx6reztOMJR0oHifM2qddCe7j91yxa/6M5BlEuSkAjnq3fJXpxezVKKyTFBj2oGf2DCj2nImcFLqpAYTykZ0gG1HFZVowmx26oScOKVH+rF2pSyZqb8nMiqNGcvIdUpqh2bRm4r/ee3U9i/DjKsktajYfFE/FcTGZPo36XGNzIqxI5Rp7m4lbEg1ZdalU3IhBIsvL5PmWTXwq8HteaV2lcdRhCM4hlMI4AJqcAN1aACDATzDK7x5wnvx3r2PeWvBy2cO4Q+8zx9aII3P</latexit>

LQCD will push      below 1% precision 

• FLAG'19:  

Bouchard et al,  arXiv:1610.02354

Early Science time on Sierra and an INCITE award on Summit: 

•  improving     , calculating               and nucleon charge radii, ...FV,A(q
2)

<latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit>

gA
<latexit sha1_base64="aZziHzi2z4KZuX1X2IuDpd9duQs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQVLx4r2g9oQ9lsN+nSzSbsToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6CGS6F4AwVK3k41p3EgeSsY3k791hPXRiTqEUcp92MaKREKRtFKD1HvplcquxV3BrJMvJyUIUe9V/rq9hOWxVwhk9SYjuem6I+pRsEknxS7meEpZUMa8Y6lisbc+OPZqRNyapU+CRNtSyGZqb8nxjQ2ZhQHtjOmODCL3lT8z+tkGF75Y6HSDLli80VhJgkmZPo36QvNGcqRJZRpYW8lbEA1ZWjTKdoQvMWXl0mzWvHOK9X7i3LtOo+jAMdwAmfgwSXU4A7q0AAGETzDK7w50nlx3p2PeeuKk88cwR84nz8KJI2f</latexit>

gA
<latexit sha1_base64="aZziHzi2z4KZuX1X2IuDpd9duQs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQVLx4r2g9oQ9lsN+nSzSbsToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6CGS6F4AwVK3k41p3EgeSsY3k791hPXRiTqEUcp92MaKREKRtFKD1HvplcquxV3BrJMvJyUIUe9V/rq9hOWxVwhk9SYjuem6I+pRsEknxS7meEpZUMa8Y6lisbc+OPZqRNyapU+CRNtSyGZqb8nxjQ2ZhQHtjOmODCL3lT8z+tkGF75Y6HSDLli80VhJgkmZPo36QvNGcqRJZRpYW8lbEA1ZWjTKdoQvMWXl0mzWvHOK9X7i3LtOo+jAMdwAmfgwSXU4A7q0AAGETzDK7w50nlx3p2PeeuKk88cwR84nz8KJI2f</latexit>

ht
tp

:/
/f

la
g.

un
ib

e.
ch

/2
01

9/

gA
<latexit sha1_base64="aZziHzi2z4KZuX1X2IuDpd9duQs=">AAAB6nicbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQVLx4r2g9oQ9lsN+nSzSbsToRS+hO8eFDEq7/Im//GbZuDtj4YeLw3w8y8IJXCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaZJMM95giUx0O6CGS6F4AwVK3k41p3EgeSsY3k791hPXRiTqEUcp92MaKREKRtFKD1HvplcquxV3BrJMvJyUIUe9V/rq9hOWxVwhk9SYjuem6I+pRsEknxS7meEpZUMa8Y6lisbc+OPZqRNyapU+CRNtSyGZqb8nxjQ2ZhQHtjOmODCL3lT8z+tkGF75Y6HSDLli80VhJgkmZPo36QvNGcqRJZRpYW8lbEA1ZWjTKdoQvMWXl0mzWvHOK9X7i3LtOo+jAMdwAmfgwSXU4A7q0AAGETzDK7w50nlx3p2PeeuKk88cwR84nz8KJI2f</latexit>

gA = 1.251(33), 2.6%
<latexit sha1_base64="QjhEv68ukJCSH3KDyfqxogbU+ug=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWApVJCQpL42SsWNywr2AW0Ik+mkHTp5MDMRSqzgr7hxoYhbf8Odf+O0zUJbD1w4nHMv997jxYwKaZrfWm5hcWl5Jb9aWFvf2NzSt3caIko4JnUcsYi3PCQIoyGpSyoZacWcoMBjpOkNrsd+855wQaPwTg5j4gSoF1KfYiSV5Op7PfcKXkDLsE+scqVyePRoG6edkqsXTcOcAM4TKyNFkKHm6l+dboSTgIQSMyRE2zJj6aSIS4oZGRU6iSAxwgPUI21FQxQQ4aST+0ewpJQu9COuKpRwov6eSFEgxDDwVGeAZF/MemPxP6+dSP/cSWkYJ5KEeLrITxiUERyHAbuUEyzZUBGEOVW3QtxHHGGpIiuoEKzZl+dJwzasimHfHherl1kcebAPDkAZWOAMVMENqIE6wOABPINX8KY9aS/au/Yxbc1p2cwu+APt8wdnd5J6</latexit>
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• vertical gray band denotes physical pion - significantly more expensive and valuable 
• green point in Nature cost as much computing time as all others combined 
• green point from Sierra has 10x more statistics 
• red point from Nature not useful 
• red point from Sierra came from an entirely new calculation and is now very useful 
• running on Summit with INCITE award (    ,               , charge radii, ...)

1 year on Titan (ORNL) + 2 years on GPU machines at LLNL
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CalLat, Nature 558 (2018) 7708

Sierra Early Science

CalLat, PRELIMINARY

FV,A(q
2)

<latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit><latexit sha1_base64="+cfzQSBIEdRnJrOntVvxKLAGcN4=">AAAB83icbVBNSwMxEJ34WetX1aOXYBEqSNktgoKXiiAeK9gPaNeSTbNtaDa7JlmhLP0bXjwo4tU/481/Y9ruQVsfDDzem2Fmnh8Lro3jfKOl5ZXVtfXcRn5za3tnt7C339BRoiir00hEquUTzQSXrG64EawVK0ZCX7CmP7ye+M0npjSP5L0ZxcwLSV/ygFNirNS56aaN06tx6fGhctItFJ2yMwVeJG5GipCh1i18dXoRTUImDRVE67brxMZLiTKcCjbOdxLNYkKHpM/alkoSMu2l05vH+NgqPRxEypY0eKr+nkhJqPUo9G1nSMxAz3sT8T+vnZjgwku5jBPDJJ0tChKBTYQnAeAeV4waMbKEUMXtrZgOiCLU2JjyNgR3/uVF0qiUXafs3p0Vq5dZHDk4hCMogQvnUIVbqEEdKMTwDK/whhL0gt7Rx6x1CWUzB/AH6PMHdHCQnQ==</latexit>

0.7%

preliminary 0.7%, expect to reach 0.5%

gA
<latexit sha1_base64="gjPKD9sNsnssgM5A4xP0bgwpV6E=">AAAB6nicdVDLSgMxFM3UV62vqks3wSK4KkkVO91V3LisaB/QDiWTZqahmcyQZIQy9BPcuFDErV/kzr8x01ZQ0QMXDufcy733+Ing2iD04RRWVtfWN4qbpa3tnd298v5BR8epoqxNYxGrnk80E1yytuFGsF6iGIl8wbr+5Cr3u/dMaR7LOzNNmBeRUPKAU2KsdBsOL4flCqoihDDGMCe4foEsaTTcGnYhzi2LCliiNSy/D0YxTSMmDRVE6z5GifEyogyngs1Kg1SzhNAJCVnfUkkipr1sfuoMnlhlBINY2ZIGztXvExmJtJ5Gvu2MiBnr314u/uX1UxO4XsZlkhom6WJRkApoYpj/DUdcMWrE1BJCFbe3QjomilBj0ynZEL4+hf+TTq2Kz6q1m/NK013GUQRH4BicAgzqoAmuQQu0AQUheABP4NkRzqPz4rwuWgvOcuYQ/IDz9glVTI3P</latexit>

1%



backup slides...



No sign of autocorrelations

smeared-point

smeared-smeared

• at each timeslice, bin size = {1, 2, 3, 4} 

• no change in uncertainties with bin size ⇒ no autocorrelations





Tuning valence MDWF to HISQ action

• for  

• fix     ; optimize       to minimize 

• vary     to miminize     , while keeping  

• tune          s.t. 

• vary      keeping tuned parameters fixed

tgf = 1
<latexit sha1_base64="/41t/Wi+0ujy1tdmHJ8Dyc70BXE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8OKxgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+G7md564NiJRjzhJeRDToRKRYBSt5GM/9wWSYTS98frVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFnGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8wd/9JFN</latexit><latexit sha1_base64="/41t/Wi+0ujy1tdmHJ8Dyc70BXE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8OKxgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+G7md564NiJRjzhJeRDToRKRYBSt5GM/9wWSYTS98frVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFnGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8wd/9JFN</latexit><latexit sha1_base64="/41t/Wi+0ujy1tdmHJ8Dyc70BXE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8OKxgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+G7md564NiJRjzhJeRDToRKRYBSt5GM/9wWSYTS98frVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFnGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8wd/9JFN</latexit><latexit sha1_base64="/41t/Wi+0ujy1tdmHJ8Dyc70BXE=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8OKxgv2AJpTNdtMu3WzC7kQooX/DiwdFvPpnvPlv3LY5aOuDgcd7M8zMC1MpDLrut1NaW9/Y3CpvV3Z29/YPqodHbZNkmvEWS2SiuyE1XArFWyhQ8m6qOY1DyTvh+G7md564NiJRjzhJeRDToRKRYBSt5GM/9wWSYTS98frVmlt35yCrxCtIDQo0+9Uvf5CwLOYKmaTG9Dw3xSCnGgWTfFrxM8NTysZ0yHuWKhpzE+Tzm6fkzCoDEiXalkIyV39P5DQ2ZhKHtjOmODLL3kz8z+tlGF0HuVBphlyxxaIokwQTMguADITmDOXEEsq0sLcSNqKaMrQxVWwI3vLLq6R9UffcuvdwWWvcFnGU4QRO4Rw8uIIG3EMTWsAghWd4hTcnc16cd+dj0Vpyiplj+APn8wd/9JFN</latexit>

L5
<latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit>

M5
<latexit sha1_base64="LZ63pHbj9gBPk3CBlD+5011rfCY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHgRKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7Y+GHi8N8PMvCCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuJayNi9YjjhPsRHSgRCkbRSg93vYteueJW3RnIMvFyUoEc9V75q9uPWRpxhUxSYzqem6CfUY2CST4pdVPDE8pGdMA7lioaceNns1Mn5MQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+ZlQSYpcsfmiMJUEYzL9m/SF5gzl2BLKtLC3EjakmjK06ZRsCN7iy8ukeVb13Kp3f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHzvuNdQ==</latexit><latexit sha1_base64="LZ63pHbj9gBPk3CBlD+5011rfCY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHgRKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7Y+GHi8N8PMvCCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuJayNi9YjjhPsRHSgRCkbRSg93vYteueJW3RnIMvFyUoEc9V75q9uPWRpxhUxSYzqem6CfUY2CST4pdVPDE8pGdMA7lioaceNns1Mn5MQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+ZlQSYpcsfmiMJUEYzL9m/SF5gzl2BLKtLC3EjakmjK06ZRsCN7iy8ukeVb13Kp3f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHzvuNdQ==</latexit><latexit sha1_base64="LZ63pHbj9gBPk3CBlD+5011rfCY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHgRKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7Y+GHi8N8PMvCCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuJayNi9YjjhPsRHSgRCkbRSg93vYteueJW3RnIMvFyUoEc9V75q9uPWRpxhUxSYzqem6CfUY2CST4pdVPDE8pGdMA7lioaceNns1Mn5MQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+ZlQSYpcsfmiMJUEYzL9m/SF5gzl2BLKtLC3EjakmjK06ZRsCN7iy8ukeVb13Kp3f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHzvuNdQ==</latexit><latexit sha1_base64="LZ63pHbj9gBPk3CBlD+5011rfCY=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ZMUvHgRKtoPaEPZbDft0s0m7E6EEvoTvHhQxKu/yJv/xm2bg7Y+GHi8N8PMvCCRwqDrfjuFldW19Y3iZmlre2d3r7x/0DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG6mfuuJayNi9YjjhPsRHSgRCkbRSg93vYteueJW3RnIMvFyUoEc9V75q9uPWRpxhUxSYzqem6CfUY2CST4pdVPDE8pGdMA7lioaceNns1Mn5MQqfRLG2pZCMlN/T2Q0MmYcBbYzojg0i95U/M/rpBhe+ZlQSYpcsfmiMJUEYzL9m/SF5gzl2BLKtLC3EjakmjK06ZRsCN7iy8ukeVb13Kp3f16pXedxFOEIjuEUPLiEGtxCHRrAYADP8ApvjnRenHfnY95acPKZQ/gD5/MHzvuNdQ==</latexit>

b5
<latexit sha1_base64="JQ9ouinGBYwThHwMUcI7YrIDLyI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoicpePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD0G/1i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfu+Y2K</latexit><latexit sha1_base64="JQ9ouinGBYwThHwMUcI7YrIDLyI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoicpePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD0G/1i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfu+Y2K</latexit><latexit sha1_base64="JQ9ouinGBYwThHwMUcI7YrIDLyI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoicpePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD0G/1i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfu+Y2K</latexit><latexit sha1_base64="JQ9ouinGBYwThHwMUcI7YrIDLyI=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0nEoicpePFY0X5AG8pmO2mXbjZhdyOU0J/gxYMiXv1F3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8NJME/YgOJQ85o8ZKD0G/1i9X3Ko7B1klXk4qkKPRL3/1BjFLI5SGCap113MT42dUGc4ETku9VGNC2ZgOsWuppBFqP5ufOiVnVhmQMFa2pCFz9fdERiOtJ1FgOyNqRnrZm4n/ed3UhNd+xmWSGpRssShMBTExmf1NBlwhM2JiCWWK21sJG1FFmbHplGwI3vLLq6R1UfXcqnd/Wanf5HEU4QRO4Rw8uII63EEDmsBgCM/wCm+OcF6cd+dj0Vpw8plj+APn8wfu+Y2K</latexit>

MDW

⇡, ss̄ = MHISQ�5

⇡, ss̄ ± 2%
<latexit sha1_base64="i/zOaRKYBCyK+gf6oeBFo/cOmdk="></latexit><latexit sha1_base64="i/zOaRKYBCyK+gf6oeBFo/cOmdk="></latexit><latexit sha1_base64="i/zOaRKYBCyK+gf6oeBFo/cOmdk="></latexit><latexit sha1_base64="i/zOaRKYBCyK+gf6oeBFo/cOmdk="></latexit>

mDW
l, s

<latexit sha1_base64="/L2S0Itc3ejXObt2GU+WgwfS8YU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclJKIoCsp6MJlBfuAJobJdNIOnZmEmYkQQvwVNy4UceuHuPNvnLZZaOuBC4dz7uXee8KEUaUd59taWV1b39isbFW3d3b39u2Dw66KU4lJB8cslv0QKcKoIB1NNSP9RBLEQ0Z64eR66vceiVQ0Fvc6S4jP0UjQiGKkjRTYNR7krOE1oCoeck9yeNMrArvuNJ0Z4DJxS1IHJdqB/eUNY5xyIjRmSKmB6yTaz5HUFDNSVL1UkQThCRqRgaECcaL8fHZ8AU+MMoRRLE0JDWfq74kccaUyHppOjvRYLXpT8T9vkOro0s+pSFJNBJ4vilIGdQynScAhlQRrlhmCsKTmVojHSCKsTV5VE4K7+PIy6Z41Xafp3p3XW1dlHBVwBI7BKXDBBWiBW9AGHYBBBp7BK3iznqwX6936mLeuWOVMDfyB9fkDveWUKA==</latexit><latexit sha1_base64="/L2S0Itc3ejXObt2GU+WgwfS8YU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclJKIoCsp6MJlBfuAJobJdNIOnZmEmYkQQvwVNy4UceuHuPNvnLZZaOuBC4dz7uXee8KEUaUd59taWV1b39isbFW3d3b39u2Dw66KU4lJB8cslv0QKcKoIB1NNSP9RBLEQ0Z64eR66vceiVQ0Fvc6S4jP0UjQiGKkjRTYNR7krOE1oCoeck9yeNMrArvuNJ0Z4DJxS1IHJdqB/eUNY5xyIjRmSKmB6yTaz5HUFDNSVL1UkQThCRqRgaECcaL8fHZ8AU+MMoRRLE0JDWfq74kccaUyHppOjvRYLXpT8T9vkOro0s+pSFJNBJ4vilIGdQynScAhlQRrlhmCsKTmVojHSCKsTV5VE4K7+PIy6Z41Xafp3p3XW1dlHBVwBI7BKXDBBWiBW9AGHYBBBp7BK3iznqwX6936mLeuWOVMDfyB9fkDveWUKA==</latexit><latexit sha1_base64="/L2S0Itc3ejXObt2GU+WgwfS8YU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclJKIoCsp6MJlBfuAJobJdNIOnZmEmYkQQvwVNy4UceuHuPNvnLZZaOuBC4dz7uXee8KEUaUd59taWV1b39isbFW3d3b39u2Dw66KU4lJB8cslv0QKcKoIB1NNSP9RBLEQ0Z64eR66vceiVQ0Fvc6S4jP0UjQiGKkjRTYNR7krOE1oCoeck9yeNMrArvuNJ0Z4DJxS1IHJdqB/eUNY5xyIjRmSKmB6yTaz5HUFDNSVL1UkQThCRqRgaECcaL8fHZ8AU+MMoRRLE0JDWfq74kccaUyHppOjvRYLXpT8T9vkOro0s+pSFJNBJ4vilIGdQynScAhlQRrlhmCsKTmVojHSCKsTV5VE4K7+PIy6Z41Xafp3p3XW1dlHBVwBI7BKXDBBWiBW9AGHYBBBp7BK3iznqwX6936mLeuWOVMDfyB9fkDveWUKA==</latexit><latexit sha1_base64="/L2S0Itc3ejXObt2GU+WgwfS8YU=">AAAB/HicbVDLSsNAFJ34rPUV7dLNYBFclJKIoCsp6MJlBfuAJobJdNIOnZmEmYkQQvwVNy4UceuHuPNvnLZZaOuBC4dz7uXee8KEUaUd59taWV1b39isbFW3d3b39u2Dw66KU4lJB8cslv0QKcKoIB1NNSP9RBLEQ0Z64eR66vceiVQ0Fvc6S4jP0UjQiGKkjRTYNR7krOE1oCoeck9yeNMrArvuNJ0Z4DJxS1IHJdqB/eUNY5xyIjRmSKmB6yTaz5HUFDNSVL1UkQThCRqRgaECcaL8fHZ8AU+MMoRRLE0JDWfq74kccaUyHppOjvRYLXpT8T9vkOro0s+pSFJNBJ4vilIGdQynScAhlQRrlhmCsKTmVojHSCKsTV5VE4K7+PIy6Z41Xafp3p3XW1dlHBVwBI7BKXDBBWiBW9AGHYBBBp7BK3iznqwX6936mLeuWOVMDfyB9fkDveWUKA==</latexit>

tgf
<latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit>

mres
l, s

<latexit sha1_base64="i04VgU5c136F8J0F8rHaN5Osm0M=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwUUoigq6k4MZlBfuANobJ9KYdOpOEmYlQQ/BX3LhQxK3/4c6/cdpmoa0HLhzOuZd77wkSzpR2nG9raXlldW29tFHe3Nre2bX39lsqTiWFJo15LDsBUcBZBE3NNIdOIoGIgEM7GF1P/PYDSMXi6E6PE/AEGUQsZJRoI/n2ofAzXu1Vscrvsx7TWILKfbvi1Jwp8CJxC1JBBRq+/dXrxzQVEGnKiVJd10m0lxGpGeWQl3upgoTQERlA19CICFBeNr0+xydG6eMwlqYijafq74mMCKXGIjCdguihmvcm4n9eN9XhpZexKEk1RHS2KEw51jGeRIH7TALVfGwIoZKZWzEdEkmoNoGVTQju/MuLpHVWc52ae3teqV8VcZTQETpGp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1nrklXMHKA/sD5/APCblN8=</latexit><latexit sha1_base64="i04VgU5c136F8J0F8rHaN5Osm0M=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwUUoigq6k4MZlBfuANobJ9KYdOpOEmYlQQ/BX3LhQxK3/4c6/cdpmoa0HLhzOuZd77wkSzpR2nG9raXlldW29tFHe3Nre2bX39lsqTiWFJo15LDsBUcBZBE3NNIdOIoGIgEM7GF1P/PYDSMXi6E6PE/AEGUQsZJRoI/n2ofAzXu1Vscrvsx7TWILKfbvi1Jwp8CJxC1JBBRq+/dXrxzQVEGnKiVJd10m0lxGpGeWQl3upgoTQERlA19CICFBeNr0+xydG6eMwlqYijafq74mMCKXGIjCdguihmvcm4n9eN9XhpZexKEk1RHS2KEw51jGeRIH7TALVfGwIoZKZWzEdEkmoNoGVTQju/MuLpHVWc52ae3teqV8VcZTQETpGp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1nrklXMHKA/sD5/APCblN8=</latexit><latexit sha1_base64="i04VgU5c136F8J0F8rHaN5Osm0M=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwUUoigq6k4MZlBfuANobJ9KYdOpOEmYlQQ/BX3LhQxK3/4c6/cdpmoa0HLhzOuZd77wkSzpR2nG9raXlldW29tFHe3Nre2bX39lsqTiWFJo15LDsBUcBZBE3NNIdOIoGIgEM7GF1P/PYDSMXi6E6PE/AEGUQsZJRoI/n2ofAzXu1Vscrvsx7TWILKfbvi1Jwp8CJxC1JBBRq+/dXrxzQVEGnKiVJd10m0lxGpGeWQl3upgoTQERlA19CICFBeNr0+xydG6eMwlqYijafq74mMCKXGIjCdguihmvcm4n9eN9XhpZexKEk1RHS2KEw51jGeRIH7TALVfGwIoZKZWzEdEkmoNoGVTQju/MuLpHVWc52ae3teqV8VcZTQETpGp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1nrklXMHKA/sD5/APCblN8=</latexit><latexit sha1_base64="i04VgU5c136F8J0F8rHaN5Osm0M=">AAAB/XicbVDLSsNAFJ34rPUVHzs3g0VwUUoigq6k4MZlBfuANobJ9KYdOpOEmYlQQ/BX3LhQxK3/4c6/cdpmoa0HLhzOuZd77wkSzpR2nG9raXlldW29tFHe3Nre2bX39lsqTiWFJo15LDsBUcBZBE3NNIdOIoGIgEM7GF1P/PYDSMXi6E6PE/AEGUQsZJRoI/n2ofAzXu1Vscrvsx7TWILKfbvi1Jwp8CJxC1JBBRq+/dXrxzQVEGnKiVJd10m0lxGpGeWQl3upgoTQERlA19CICFBeNr0+xydG6eMwlqYijafq74mMCKXGIjCdguihmvcm4n9eN9XhpZexKEk1RHS2KEw51jGeRIH7TALVfGwIoZKZWzEdEkmoNoGVTQju/MuLpHVWc52ae3teqV8VcZTQETpGp8hFF6iOblADNRFFj+gZvaI368l6sd6tj1nrklXMHKA/sD5/APCblN8=</latexit>

L5
<latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit>

mres
l, s  0.1mDW

l, s
<latexit sha1_base64="5rW03YN1XG1C5+ugmwPBgLDZHQg=">AAACG3icbVDLSsNAFJ3UV62vqks3g0VwUUpSBF1JQRcuK9gHNDFMprft0JkkzkyEEvIfbvwVNy4UcSW48G+cPha29cCFwzn3cu89QcyZ0rb9Y+VWVtfWN/Kbha3tnd294v5BU0WJpNCgEY9kOyAKOAuhoZnm0I4lEBFwaAXDq7HfegSpWBTe6VEMniD9kPUYJdpIfrEq/JSX3TJW2X3qMo0lqAy7HB6wXXHwnCsFvm5l2C+W7Io9AV4mzoyU0Ax1v/jldiOaCAg15USpjmPH2kuJ1IxyyApuoiAmdEj60DE0JAKUl05+y/CJUbq4F0lTocYT9e9ESoRSIxGYTkH0QC16Y/E/r5Po3oWXsjBONIR0uqiXcKwjPA4Kd5kEqvnIEEIlM7diOiCSUG3iLJgQnMWXl0mzWnFMjLdnpdrlLI48OkLH6BQ56BzV0A2qowai6Am9oDf0bj1br9aH9TltzVmzmUM0B+v7FwDbn3s=</latexit><latexit sha1_base64="5rW03YN1XG1C5+ugmwPBgLDZHQg=">AAACG3icbVDLSsNAFJ3UV62vqks3g0VwUUpSBF1JQRcuK9gHNDFMprft0JkkzkyEEvIfbvwVNy4UcSW48G+cPha29cCFwzn3cu89QcyZ0rb9Y+VWVtfWN/Kbha3tnd294v5BU0WJpNCgEY9kOyAKOAuhoZnm0I4lEBFwaAXDq7HfegSpWBTe6VEMniD9kPUYJdpIfrEq/JSX3TJW2X3qMo0lqAy7HB6wXXHwnCsFvm5l2C+W7Io9AV4mzoyU0Ax1v/jldiOaCAg15USpjmPH2kuJ1IxyyApuoiAmdEj60DE0JAKUl05+y/CJUbq4F0lTocYT9e9ESoRSIxGYTkH0QC16Y/E/r5Po3oWXsjBONIR0uqiXcKwjPA4Kd5kEqvnIEEIlM7diOiCSUG3iLJgQnMWXl0mzWnFMjLdnpdrlLI48OkLH6BQ56BzV0A2qowai6Am9oDf0bj1br9aH9TltzVmzmUM0B+v7FwDbn3s=</latexit><latexit sha1_base64="5rW03YN1XG1C5+ugmwPBgLDZHQg=">AAACG3icbVDLSsNAFJ3UV62vqks3g0VwUUpSBF1JQRcuK9gHNDFMprft0JkkzkyEEvIfbvwVNy4UcSW48G+cPha29cCFwzn3cu89QcyZ0rb9Y+VWVtfWN/Kbha3tnd294v5BU0WJpNCgEY9kOyAKOAuhoZnm0I4lEBFwaAXDq7HfegSpWBTe6VEMniD9kPUYJdpIfrEq/JSX3TJW2X3qMo0lqAy7HB6wXXHwnCsFvm5l2C+W7Io9AV4mzoyU0Ax1v/jldiOaCAg15USpjmPH2kuJ1IxyyApuoiAmdEj60DE0JAKUl05+y/CJUbq4F0lTocYT9e9ESoRSIxGYTkH0QC16Y/E/r5Po3oWXsjBONIR0uqiXcKwjPA4Kd5kEqvnIEEIlM7diOiCSUG3iLJgQnMWXl0mzWnFMjLdnpdrlLI48OkLH6BQ56BzV0A2qowai6Am9oDf0bj1br9aH9TltzVmzmUM0B+v7FwDbn3s=</latexit><latexit sha1_base64="5rW03YN1XG1C5+ugmwPBgLDZHQg=">AAACG3icbVDLSsNAFJ3UV62vqks3g0VwUUpSBF1JQRcuK9gHNDFMprft0JkkzkyEEvIfbvwVNy4UcSW48G+cPha29cCFwzn3cu89QcyZ0rb9Y+VWVtfWN/Kbha3tnd294v5BU0WJpNCgEY9kOyAKOAuhoZnm0I4lEBFwaAXDq7HfegSpWBTe6VEMniD9kPUYJdpIfrEq/JSX3TJW2X3qMo0lqAy7HB6wXXHwnCsFvm5l2C+W7Io9AV4mzoyU0Ax1v/jldiOaCAg15USpjmPH2kuJ1IxyyApuoiAmdEj60DE0JAKUl05+y/CJUbq4F0lTocYT9e9ESoRSIxGYTkH0QC16Y/E/r5Po3oWXsjBONIR0uqiXcKwjPA4Kd5kEqvnIEEIlM7diOiCSUG3iLJgQnMWXl0mzWnFMjLdnpdrlLI48OkLH6BQ56BzV0A2qowai6Am9oDf0bj1br9aH9TltzVmzmUM0B+v7FwDbn3s=</latexit>



L5
<latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit><latexit sha1_base64="Z7ZR43wLSGy1puM9kLKkmG+E5ls=">AAAB6nicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0UoCNhYWEc0HJEfY2+wlS/b2jt05IRz5CTYWitj6i+z8N26SKzTxwcDjvRlm5gWJFAZd99sprKyurW8UN0tb2zu7e+X9g6aJU814g8Uy1u2AGi6F4g0UKHk70ZxGgeStYHQz9VtPXBsRq0ccJ9yP6ECJUDCKVnq46130yhW36s5AlomXkwrkqPfKX91+zNKIK2SSGtPx3AT9jGoUTPJJqZsanlA2ogPesVTRiBs/m506ISdW6ZMw1rYUkpn6eyKjkTHjKLCdEcWhWfSm4n9eJ8Xwys+ESlLkis0XhakkGJPp36QvNGcox5ZQpoW9lbAh1ZShTadkQ/AWX14mzbOq51a9+/NK7TqPowhHcAyn4MEl1OAW6tAABgN4hld4c6Tz4rw7H/PWgpPPHMIfOJ8/zXWNdA==</latexit>

 R
<latexit sha1_base64="SLDITvplv99mmVCorCphQY7r2CA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4CjMi6EkCXjxGMQskQ+jp1CRterqH7h4hhPyDFw+KePV/vPk3dhYhbg8KHu9VUVUvSgU31vc/vNzS8srqWn69sLG5tb1T3N2rG5VphjWmhNLNiBoUXGLNciuwmWqkSSSwEQ0uJ37jHrXhSt7aYYphQnuSx5xR66R6OzW8c9MploKyPwXxf5EvqwRzVDvF93ZXsSxBaZmgxrQCP7XhiGrLmcBxoZ0ZTCkb0B62HJU0QROOpteOyZFTuiRW2pW0ZKouToxoYswwiVxnQm3f/PQm4l9eK7PxeTjiMs0sSjZbFGeCWEUmr5Mu18isGDpCmebuVsL6VFNmXUCFxRD+J/WTcuCXg+vTUuViHkceDuAQjiGAM6jAFVShBgzu4AGe4NlT3qP34r3OWnPefGYfvsF7+wR+Y48M</latexit><latexit sha1_base64="SLDITvplv99mmVCorCphQY7r2CA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4CjMi6EkCXjxGMQskQ+jp1CRterqH7h4hhPyDFw+KePV/vPk3dhYhbg8KHu9VUVUvSgU31vc/vNzS8srqWn69sLG5tb1T3N2rG5VphjWmhNLNiBoUXGLNciuwmWqkSSSwEQ0uJ37jHrXhSt7aYYphQnuSx5xR66R6OzW8c9MploKyPwXxf5EvqwRzVDvF93ZXsSxBaZmgxrQCP7XhiGrLmcBxoZ0ZTCkb0B62HJU0QROOpteOyZFTuiRW2pW0ZKouToxoYswwiVxnQm3f/PQm4l9eK7PxeTjiMs0sSjZbFGeCWEUmr5Mu18isGDpCmebuVsL6VFNmXUCFxRD+J/WTcuCXg+vTUuViHkceDuAQjiGAM6jAFVShBgzu4AGe4NlT3qP34r3OWnPefGYfvsF7+wR+Y48M</latexit><latexit sha1_base64="SLDITvplv99mmVCorCphQY7r2CA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4CjMi6EkCXjxGMQskQ+jp1CRterqH7h4hhPyDFw+KePV/vPk3dhYhbg8KHu9VUVUvSgU31vc/vNzS8srqWn69sLG5tb1T3N2rG5VphjWmhNLNiBoUXGLNciuwmWqkSSSwEQ0uJ37jHrXhSt7aYYphQnuSx5xR66R6OzW8c9MploKyPwXxf5EvqwRzVDvF93ZXsSxBaZmgxrQCP7XhiGrLmcBxoZ0ZTCkb0B62HJU0QROOpteOyZFTuiRW2pW0ZKouToxoYswwiVxnQm3f/PQm4l9eK7PxeTjiMs0sSjZbFGeCWEUmr5Mu18isGDpCmebuVsL6VFNmXUCFxRD+J/WTcuCXg+vTUuViHkceDuAQjiGAM6jAFVShBgzu4AGe4NlT3qP34r3OWnPefGYfvsF7+wR+Y48M</latexit><latexit sha1_base64="SLDITvplv99mmVCorCphQY7r2CA=">AAAB7XicdVDJSgNBEK2JW4xb1KOXxiB4CjMi6EkCXjxGMQskQ+jp1CRterqH7h4hhPyDFw+KePV/vPk3dhYhbg8KHu9VUVUvSgU31vc/vNzS8srqWn69sLG5tb1T3N2rG5VphjWmhNLNiBoUXGLNciuwmWqkSSSwEQ0uJ37jHrXhSt7aYYphQnuSx5xR66R6OzW8c9MploKyPwXxf5EvqwRzVDvF93ZXsSxBaZmgxrQCP7XhiGrLmcBxoZ0ZTCkb0B62HJU0QROOpteOyZFTuiRW2pW0ZKouToxoYswwiVxnQm3f/PQm4l9eK7PxeTjiMs0sSjZbFGeCWEUmr5Mu18isGDpCmebuVsL6VFNmXUCFxRD+J/WTcuCXg+vTUuViHkceDuAQjiGAM6jAFVShBgzu4AGe4NlT3qP34r3OWnPefGYfvsF7+wR+Y48M</latexit>

 L
<latexit sha1_base64="hm3UesGhy6JrWILkBH6DV60kVd4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePHgIYJ5QLKE2clsMmZ2ZpnpFULIP3jxoIhX/8ebf+PkgWhiQUNR1U13V5RKYdH3v7zcyura+kZ+s7C1vbO7V9w/qFudGcZrTEttmhG1XArFayhQ8mZqOE0iyRvR4HriNx65sUKrexymPExoT4lYMIpOqrdTKzq3nWLJL/tTkB8SLJISzFHtFD/bXc2yhCtkklrbCvwUwxE1KJjk40I7szylbEB7vOWoogm34Wh67ZicOKVLYm1cKSRT9ffEiCbWDpPIdSYU+3bRm4j/ea0M48twJFSaIVdstijOJEFNJq+TrjCcoRw6QpkR7lbC+tRQhi6gggth6eVlUj8rB345uDsvVa7mceThCI7hFAK4gArcQBVqwOABnuAFXj3tPXtv3vusNefNZw7hD7yPb3U5jwY=</latexit><latexit sha1_base64="hm3UesGhy6JrWILkBH6DV60kVd4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePHgIYJ5QLKE2clsMmZ2ZpnpFULIP3jxoIhX/8ebf+PkgWhiQUNR1U13V5RKYdH3v7zcyura+kZ+s7C1vbO7V9w/qFudGcZrTEttmhG1XArFayhQ8mZqOE0iyRvR4HriNx65sUKrexymPExoT4lYMIpOqrdTKzq3nWLJL/tTkB8SLJISzFHtFD/bXc2yhCtkklrbCvwUwxE1KJjk40I7szylbEB7vOWoogm34Wh67ZicOKVLYm1cKSRT9ffEiCbWDpPIdSYU+3bRm4j/ea0M48twJFSaIVdstijOJEFNJq+TrjCcoRw6QpkR7lbC+tRQhi6gggth6eVlUj8rB345uDsvVa7mceThCI7hFAK4gArcQBVqwOABnuAFXj3tPXtv3vusNefNZw7hD7yPb3U5jwY=</latexit><latexit sha1_base64="hm3UesGhy6JrWILkBH6DV60kVd4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePHgIYJ5QLKE2clsMmZ2ZpnpFULIP3jxoIhX/8ebf+PkgWhiQUNR1U13V5RKYdH3v7zcyura+kZ+s7C1vbO7V9w/qFudGcZrTEttmhG1XArFayhQ8mZqOE0iyRvR4HriNx65sUKrexymPExoT4lYMIpOqrdTKzq3nWLJL/tTkB8SLJISzFHtFD/bXc2yhCtkklrbCvwUwxE1KJjk40I7szylbEB7vOWoogm34Wh67ZicOKVLYm1cKSRT9ffEiCbWDpPIdSYU+3bRm4j/ea0M48twJFSaIVdstijOJEFNJq+TrjCcoRw6QpkR7lbC+tRQhi6gggth6eVlUj8rB345uDsvVa7mceThCI7hFAK4gArcQBVqwOABnuAFXj3tPXtv3vusNefNZw7hD7yPb3U5jwY=</latexit><latexit sha1_base64="hm3UesGhy6JrWILkBH6DV60kVd4=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePHgIYJ5QLKE2clsMmZ2ZpnpFULIP3jxoIhX/8ebf+PkgWhiQUNR1U13V5RKYdH3v7zcyura+kZ+s7C1vbO7V9w/qFudGcZrTEttmhG1XArFayhQ8mZqOE0iyRvR4HriNx65sUKrexymPExoT4lYMIpOqrdTKzq3nWLJL/tTkB8SLJISzFHtFD/bXc2yhCtkklrbCvwUwxE1KJjk40I7szylbEB7vOWoogm34Wh67ZicOKVLYm1cKSRT9ffEiCbWDpPIdSYU+3bRm4j/ea0M48twJFSaIVdstijOJEFNJq+TrjCcoRw6QpkR7lbC+tRQhi6gggth6eVlUj8rB345uDsvVa7mceThCI7hFAK4gArcQBVqwOABnuAFXj3tPXtv3vusNefNZw7hD7yPb3U5jwY=</latexit>

• residual chiral symmetry breaking, mres ⇠ overlap( L, R)
<latexit sha1_base64="ImPoj9bGBj50YGaF4LtC32Bthu0="></latexit><latexit sha1_base64="ImPoj9bGBj50YGaF4LtC32Bthu0="></latexit><latexit sha1_base64="ImPoj9bGBj50YGaF4LtC32Bthu0="></latexit><latexit sha1_base64="ImPoj9bGBj50YGaF4LtC32Bthu0="></latexit>

• modified chiral rotation
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<latexit sha1_base64="mg2iIua8egBlBXlDDygHniCoIVg="></latexit><latexit sha1_base64="mg2iIua8egBlBXlDDygHniCoIVg="></latexit><latexit sha1_base64="mg2iIua8egBlBXlDDygHniCoIVg="></latexit><latexit sha1_base64="mg2iIua8egBlBXlDDygHniCoIVg="></latexit>

•        generates translations in 5th dim�5D
<latexit sha1_base64="Rg1PBDd7gU1h63rj/AXiRPvWiQM=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoicJ6MFjBGMCmyXMTmaTIfNYZnqFsOQzvHhQxKtf482/cZLsQRMLGoqqbrq74lRwC77/7ZVWVtfWN8qbla3tnd296v7Bo9WZoaxFtdCmExPLBFesBRwE66SGERkL1o5HN1O//cSM5Vo9wDhlkSQDxRNOCTgp7A6IlKR3gW9xr1rz6/4MeJkEBamhAs1e9avb1zSTTAEVxNow8FOIcmKAU8EmlW5mWUroiAxY6Kgiktkon508wSdO6eNEG1cK8Ez9PZETae1Yxq5TEhjaRW8q/ueFGSRXUc5VmgFTdL4oyQQGjaf/4z43jIIYO0Ko4e5WTIfEEAoupYoLIVh8eZk8ntUDvx7cn9ca10UcZXSEjtEpCtAlaqA71EQtRJFGz+gVvXngvXjv3se8teQVM4foD7zPH/VpkFs=</latexit><latexit sha1_base64="Rg1PBDd7gU1h63rj/AXiRPvWiQM=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoicJ6MFjBGMCmyXMTmaTIfNYZnqFsOQzvHhQxKtf482/cZLsQRMLGoqqbrq74lRwC77/7ZVWVtfWN8qbla3tnd296v7Bo9WZoaxFtdCmExPLBFesBRwE66SGERkL1o5HN1O//cSM5Vo9wDhlkSQDxRNOCTgp7A6IlKR3gW9xr1rz6/4MeJkEBamhAs1e9avb1zSTTAEVxNow8FOIcmKAU8EmlW5mWUroiAxY6Kgiktkon508wSdO6eNEG1cK8Ez9PZETae1Yxq5TEhjaRW8q/ueFGSRXUc5VmgFTdL4oyQQGjaf/4z43jIIYO0Ko4e5WTIfEEAoupYoLIVh8eZk8ntUDvx7cn9ca10UcZXSEjtEpCtAlaqA71EQtRJFGz+gVvXngvXjv3se8teQVM4foD7zPH/VpkFs=</latexit><latexit sha1_base64="Rg1PBDd7gU1h63rj/AXiRPvWiQM=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoicJ6MFjBGMCmyXMTmaTIfNYZnqFsOQzvHhQxKtf482/cZLsQRMLGoqqbrq74lRwC77/7ZVWVtfWN8qbla3tnd296v7Bo9WZoaxFtdCmExPLBFesBRwE66SGERkL1o5HN1O//cSM5Vo9wDhlkSQDxRNOCTgp7A6IlKR3gW9xr1rz6/4MeJkEBamhAs1e9avb1zSTTAEVxNow8FOIcmKAU8EmlW5mWUroiAxY6Kgiktkon508wSdO6eNEG1cK8Ez9PZETae1Yxq5TEhjaRW8q/ueFGSRXUc5VmgFTdL4oyQQGjaf/4z43jIIYO0Ko4e5WTIfEEAoupYoLIVh8eZk8ntUDvx7cn9ca10UcZXSEjtEpCtAlaqA71EQtRJFGz+gVvXngvXjv3se8teQVM4foD7zPH/VpkFs=</latexit><latexit sha1_base64="Rg1PBDd7gU1h63rj/AXiRPvWiQM=">AAAB8nicbVDLSgNBEJyNrxhfUY9eBoPgKeyKoicJ6MFjBGMCmyXMTmaTIfNYZnqFsOQzvHhQxKtf482/cZLsQRMLGoqqbrq74lRwC77/7ZVWVtfWN8qbla3tnd296v7Bo9WZoaxFtdCmExPLBFesBRwE66SGERkL1o5HN1O//cSM5Vo9wDhlkSQDxRNOCTgp7A6IlKR3gW9xr1rz6/4MeJkEBamhAs1e9avb1zSTTAEVxNow8FOIcmKAU8EmlW5mWUroiAxY6Kgiktkon508wSdO6eNEG1cK8Ez9PZETae1Yxq5TEhjaRW8q/ueFGSRXUc5VmgFTdL4oyQQGjaf/4z43jIIYO0Ko4e5WTIfEEAoupYoLIVh8eZk8ntUDvx7cn9ca10UcZXSEjtEpCtAlaqA71EQtRJFGz+gVvXngvXjv3se8teQVM4foD7zPH/VpkFs=</latexit>

O(a2)
<latexit sha1_base64="LKquq+wobcDYRAqgzkGsOe9ew9A=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6EoKbtxZwT6gjeVmOm2HTiZhZlIooX/ixoUibv0Td/6NkzYLbT0wcDjnXu6ZE8ScKe2639ba+sbm1nZhp7i7t39waB8dN1WUSEIbJOKRbAeoKGeCNjTTnLZjSTEMOG0F49vMb02oVCwSj3oaUz/EoWADRlAbqWfb3RD1iCBP72dlfKpe9OySW3HncFaJl5MS5Kj37K9uPyJJSIUmHJXqeG6s/RSlZoTTWbGbKBojGeOQdgwVGFLlp/PkM+fcKH1nEEnzhHbm6u+NFEOlpmFgJrOcatnLxP+8TqIH137KRJxoKsji0CDhjo6crAanzyQlmk8NQSKZyeqQEUok2pRVNCV4y19eJc1qxXMr3sNlqXaT11GAUziDMnhwBTW4gzo0gMAEnuEV3qzUerHerY/F6JqV75zAH1ifP7Z3kwY=</latexit><latexit sha1_base64="LKquq+wobcDYRAqgzkGsOe9ew9A=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6EoKbtxZwT6gjeVmOm2HTiZhZlIooX/ixoUibv0Td/6NkzYLbT0wcDjnXu6ZE8ScKe2639ba+sbm1nZhp7i7t39waB8dN1WUSEIbJOKRbAeoKGeCNjTTnLZjSTEMOG0F49vMb02oVCwSj3oaUz/EoWADRlAbqWfb3RD1iCBP72dlfKpe9OySW3HncFaJl5MS5Kj37K9uPyJJSIUmHJXqeG6s/RSlZoTTWbGbKBojGeOQdgwVGFLlp/PkM+fcKH1nEEnzhHbm6u+NFEOlpmFgJrOcatnLxP+8TqIH137KRJxoKsji0CDhjo6crAanzyQlmk8NQSKZyeqQEUok2pRVNCV4y19eJc1qxXMr3sNlqXaT11GAUziDMnhwBTW4gzo0gMAEnuEV3qzUerHerY/F6JqV75zAH1ifP7Z3kwY=</latexit><latexit sha1_base64="LKquq+wobcDYRAqgzkGsOe9ew9A=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6EoKbtxZwT6gjeVmOm2HTiZhZlIooX/ixoUibv0Td/6NkzYLbT0wcDjnXu6ZE8ScKe2639ba+sbm1nZhp7i7t39waB8dN1WUSEIbJOKRbAeoKGeCNjTTnLZjSTEMOG0F49vMb02oVCwSj3oaUz/EoWADRlAbqWfb3RD1iCBP72dlfKpe9OySW3HncFaJl5MS5Kj37K9uPyJJSIUmHJXqeG6s/RSlZoTTWbGbKBojGeOQdgwVGFLlp/PkM+fcKH1nEEnzhHbm6u+NFEOlpmFgJrOcatnLxP+8TqIH137KRJxoKsji0CDhjo6crAanzyQlmk8NQSKZyeqQEUok2pRVNCV4y19eJc1qxXMr3sNlqXaT11GAUziDMnhwBTW4gzo0gMAEnuEV3qzUerHerY/F6JqV75zAH1ifP7Z3kwY=</latexit><latexit sha1_base64="LKquq+wobcDYRAqgzkGsOe9ew9A=">AAAB+XicbVDLSsNAFL3xWesr6tJNsAh1U5Ii6EoKbtxZwT6gjeVmOm2HTiZhZlIooX/ixoUibv0Td/6NkzYLbT0wcDjnXu6ZE8ScKe2639ba+sbm1nZhp7i7t39waB8dN1WUSEIbJOKRbAeoKGeCNjTTnLZjSTEMOG0F49vMb02oVCwSj3oaUz/EoWADRlAbqWfb3RD1iCBP72dlfKpe9OySW3HncFaJl5MS5Kj37K9uPyJJSIUmHJXqeG6s/RSlZoTTWbGbKBojGeOQdgwVGFLlp/PkM+fcKH1nEEnzhHbm6u+NFEOlpmFgJrOcatnLxP+8TqIH137KRJxoKsji0CDhjo6crAanzyQlmk8NQSKZyeqQEUok2pRVNCV4y19eJc1qxXMr3sNlqXaT11GAUziDMnhwBTW4gzo0gMAEnuEV3qzUerHerY/F6JqV75zAH1ifP7Z3kwY=</latexit>

• discretization effects

• we tune valence pseudoscalar masses = HISQ masses ± 2%

(Möbius) Domain Wall valence quarks

• Möbius is an implementation of D
<latexit sha1_base64="hrGsUJzTV/0B3AGOJVk93SQdXpM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcp6MFjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGW9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5tfOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2dtkIDRnKCeWUKaFvZWwEdWUoQ2nZEPwll9eJa2LqudWvfvLSv06j6MIJ3AK5+BBDepwBw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP+vdjO4=</latexit><latexit sha1_base64="hrGsUJzTV/0B3AGOJVk93SQdXpM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcp6MFjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGW9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5tfOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2dtkIDRnKCeWUKaFvZWwEdWUoQ2nZEPwll9eJa2LqudWvfvLSv06j6MIJ3AK5+BBDepwBw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP+vdjO4=</latexit><latexit sha1_base64="hrGsUJzTV/0B3AGOJVk93SQdXpM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcp6MFjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGW9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5tfOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2dtkIDRnKCeWUKaFvZWwEdWUoQ2nZEPwll9eJa2LqudWvfvLSv06j6MIJ3AK5+BBDepwBw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP+vdjO4=</latexit><latexit sha1_base64="hrGsUJzTV/0B3AGOJVk93SQdXpM=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcp6MFjFfsBbSib7aZdutmE3YlQQv+BFw+KePUfefPfuG1z0NYHA4/3ZpiZFyRSGHTdb6ewtr6xuVXcLu3s7u0flA+PWiZONeNNFstYdwJquBSKN1Gg5J1EcxoFkreD8c3Mbz9xbUSsHnGScD+iQyVCwSha6eGW9MsVt+rOQVaJl5MK5Gj0y1+9QczSiCtkkhrT9dwE/YxqFEzyaamXGp5QNqZD3rVU0YgbP5tfOiVnVhmQMNa2FJK5+nsio5ExkyiwnRHFkVn2ZuJ/XjfF8MrPhEpS5IotFoWpJBiT2dtkIDRnKCeWUKaFvZWwEdWUoQ2nZEPwll9eJa2LqudWvfvLSv06j6MIJ3AK5+BBDepwBw1oAoMQnuEV3pyx8+K8Ox+L1oKTzxzDHzifP+vdjO4=</latexit>
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(Mobius) Domain Wall valence quarks

• multiple sources per configuration 
• two combinations of sink-source Gaussian smearing 

- smeared-smeared 
- point-smeared

:



• begin with 4d gauge fields 

• extend to continuous 5th dimension,  , via               for all     s.t. 

• diffusion equation drives "flow" in    toward classical minimum 

• common for scale setting, e.g., for  

• introduces length scale                    that smears out UV physics 

•   will be       throughout rest of talk

Gradient flow smearing

@tBµ = D⌫G⌫µ
<latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit><latexit sha1_base64="k9wFNXRIQ2nrDtCOuYu8pAeFaRg=">AAACC3icbVDLSsNAFJ3UV62vqEs3Q4vgqiQi6EYpKuiygn1AE8JkOmmHTiZhHkIJ3bvxV9y4UMStP+DOv3HSZqGtB4Y5nHMv994TpoxK5TjfVmlpeWV1rbxe2djc2t6xd/faMtECkxZOWCK6IZKEUU5aiipGuqkgKA4Z6YSjq9zvPBAhacLv1TglfowGnEYUI2WkwK56KRKKIhaoy8CLNTyH14HHNbwJMvMZZRLYNafuTAEXiVuQGijQDOwvr59gHROuMENS9lwnVX6Wz8GMTCqeliRFeIQGpGcoRzGRfja9ZQIPjdKHUSLM4wpO1d8dGYqlHMehqYyRGsp5Lxf/83paRWd+RnmqFeF4NijSDKoE5sHAPhUEKzY2BGFBza4QD5FAWJn4KiYEd/7kRdI+rrtO3b07qTUuijjK4ABUwRFwwSlogFvQBC2AwSN4Bq/gzXqyXqx362NWWrKKnn3wB9bnD1CtmpA=</latexit>

Narayanan and Neuberger, JHEP 03, 064 (2006) 
Luscher and Weisz, JHEP 02, 051 (2011) 

Luscher, JHEP 04, 123 (2013)

Aµ(x)
<latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit><latexit sha1_base64="ooHDwvz2uxsQEFvXx5oCsW97LNQ=">AAAB73icbVBNSwMxEJ2tX7V+VT16CRahXsquCHqSihePFewHtEvJptk2NMmuSVYsS/+EFw+KePXvePPfmG33oK0PBh7vzTAzL4g508Z1v53Cyura+kZxs7S1vbO7V94/aOkoUYQ2ScQj1QmwppxJ2jTMcNqJFcUi4LQdjG8yv/1IlWaRvDeTmPoCDyULGcHGSp3rfk8k1afTfrni1twZ0DLxclKBHI1++as3iEgiqDSEY627nhsbP8XKMMLptNRLNI0xGeMh7VoqsaDaT2f3TtGJVQYojJQtadBM/T2RYqH1RAS2U2Az0oteJv7ndRMTXvopk3FiqCTzRWHCkYlQ9jwaMEWJ4RNLMFHM3orICCtMjI2oZEPwFl9eJq2zmufWvLvzSv0qj6MIR3AMVfDgAupwCw1oAgEOz/AKb86D8+K8Ox/z1oKTzxzCHzifP0Caj20=</latexit>

Bµ(t, x)
<latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit><latexit sha1_base64="sB9bc0ssYpZ/vUFMQPo8oZI2l0Q=">AAAB8XicbVDLSgNBEOz1GeMr6tHLYBAiSNgVQU8S9OIxgnlgEsLsZDYZMju7zPSKYclfePGgiFf/xpt/4yTZgyYWNBRV3XR3+bEUBl3321laXlldW89t5De3tnd2C3v7dRMlmvEai2Skmz41XArFayhQ8masOQ19yRv+8GbiNx65NiJS9ziKeSekfSUCwSha6eG62w6TEp4+nXQLRbfsTkEWiZeRImSodgtf7V7EkpArZJIa0/LcGDsp1SiY5ON8OzE8pmxI+7xlqaIhN510evGYHFulR4JI21JIpurviZSGxoxC33aGFAdm3puI/3mtBIPLTipUnCBXbLYoSCTBiEzeJz2hOUM5soQyLeythA2opgxtSHkbgjf/8iKpn5U9t+zdnRcrV1kcOTiEIyiBBxdQgVuoQg0YKHiGV3hzjPPivDsfs9YlJ5s5gD9wPn8AhFyQIg==</latexit>

Bµ(0, x) = Aµ(x)
<latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit><latexit sha1_base64="fDFKKNetxHBVHRS7LF7olc5Jxo4=">AAAB/HicbZDLSsNAFIYn9VbrLdqlm8EitCAlEUE3StWNywr2Am0Ik+mkHTqThJmJNIT6Km5cKOLWB3Hn2zhNs9DWHwY+/nMO58zvRYxKZVnfRmFldW19o7hZ2tre2d0z9w/aMowFJi0cslB0PSQJowFpKaoY6UaCIO4x0vHGt7N655EIScPgQSURcTgaBtSnGCltuWb5xu3zuGqdTGqX1xlOaq5ZsepWJrgMdg4VkKvpml/9QYhjTgKFGZKyZ1uRclIkFMWMTEv9WJII4TEakp7GAHEinTQ7fgqPtTOAfij0CxTM3N8TKeJSJtzTnRypkVyszcz/ar1Y+RdOSoMoViTA80V+zKAK4SwJOKCCYMUSDQgLqm+FeIQEwkrnVdIh2ItfXob2ad226vb9WaVxlcdRBIfgCFSBDc5BA9yBJmgBDBLwDF7Bm/FkvBjvxse8tWDkM2XwR8bnD2o9k00=</latexit>

lgf ⇠ a
p
8t

<latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit><latexit sha1_base64="wlXlesbyrZ3VbU1QBlHBwi2mGDU=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHuSghePFewHNCFstpt26W4SdydCCcWLf8WLB0W8+iu8+W/ctjlo64OBx3szzMwLU8E1OM63VVpZXVvfKG9WtrZ3dvfs/YO2TjJFWYsmIlHdkGgmeMxawEGwbqoYkaFgnXB0PfU7D0xpnsR3ME6ZL8kg5hGnBIwU2EciyD0OeBBNPM0lJp6+V5DXYRLYVafmzICXiVuQKirQDOwvr5/QTLIYqCBa91wnBT8nCjgVbFLxMs1SQkdkwHqGxkQy7eezFyb41Ch9HCXKVAx4pv6eyInUeixD0ykJDPWiNxX/83oZRHU/53GaAYvpfFGUCQwJnuaB+1wxCmJsCKGKm1sxHRJFKJjUKiYEd/HlZdI+r7lOzb29qDauijjK6BidoDPkokvUQDeoiVqIokf0jF7Rm/VkvVjv1se8tWQVM4foD6zPH4Inl3o=</latexit>
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<latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit><latexit sha1_base64="PLNvPCuTCRYylXXBgg++6GXjEH4=">AAACDnicbZDLSgMxFIYz9VbrbdSlm2ApuCozUtCNUhTBZQV7gc5YMmmmDU0yQ5IRyjBP4MZXceNCEbeu3fk2pu0sausPgY//nMPJ+YOYUaUd58cqrKyurW8UN0tb2zu7e/b+QUtFicSkiSMWyU6AFGFUkKammpFOLAniASPtYHQ9qbcfiVQ0Evd6HBOfo4GgIcVIG6tnV24uvFAinLpZWsuueqnHE08k2QOa555ddqrOVHAZ3BzKIFejZ397/QgnnAiNGVKq6zqx9lMkNcWMZCUvUSRGeIQGpGtQIE6Un07PyWDFOH0YRtI8oeHUnZ9IEVdqzAPTyZEeqsXaxPyv1k10eO6nVMSJJgLPFoUJgzqCk2xgn0qCNRsbQFhS81eIh8iko02CJROCu3jyMrROq65Tde9q5fplHkcRHIFjcAJccAbq4BY0QBNg8ARewBt4t56tV+vD+py1Fqx85hD8kfX1C8uwnJI=</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

tgf
<latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit><latexit sha1_base64="1US18GdSqkb2189RdTmfhXZYlCU=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+wDWWz3bRLN5uwOxFK6L/w4kERr/4bb/4bN20O2vpg4PHeDDPzgkQKg6777ZTW1jc2t8rblZ3dvf2D6uFR28SpZrzFYhnrbkANl0LxFgqUvJtoTqNA8k4wuc39zhPXRsTqAacJ9yM6UiIUjKKVHnGQ9QWSUTgbVGtu3Z2DrBKvIDUo0BxUv/rDmKURV8gkNabnuQn6GdUomOSzSj81PKFsQke8Z6miETd+Nr94Rs6sMiRhrG0pJHP190RGI2OmUWA7I4pjs+zl4n9eL8Xw2s+ESlLkii0WhakkGJP8fTIUmjOUU0so08LeStiYasrQhlSxIXjLL6+S9kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTWgBAwXP8ApvjnFenHfnY9FacoqZY/gD5/MHhyCQyw==</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

t
<latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit><latexit sha1_base64="rVnHM5M1pk+i2YJSeCqUvqerFTE=">AAAB6HicbVBNS8NAEJ34WetX1aOXYBE8lUQEPUnBi8cW7Ae0oWy2k3btZhN2J0Ip/QVePCji1Z/kzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqBxikGMRsoEQnOyEp16pXKXsWbw10lfk7KkKPWK311+wnPYlTEJTOm43spBROmSXCJ02I3M5gyPmID7FiqWIwmmMwPnbrnVum7UaJtKXLn6u+JCYuNGceh7YwZDc2yNxP/8zoZRTfBRKg0I1R8sSjKpEuJO/va7QuNnOTYEsa1sLe6fMg042SzKdoQ/OWXV0nzsuJ7Fb9+Va7e5nEU4BTO4AJ8uIYq3EMNGsAB4Rle4c15dF6cd+dj0brm5DMn8AfO5w/e9Yz0</latexit>

�
t @t[t

2E(t)]
���

t=w2
0
= 0.3

<latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit><latexit sha1_base64="/8z1uxHr0y2GnBmkwwuPwfxasz8="></latexit>

µ
<latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit><latexit sha1_base64="Xo0VtQx7om5kkgjBvvJrjKF+OQg=">AAAB6nicbVDLSgNBEOyNrxhfUY9eBoPgKeyKoCcJePEY0TwgWcLspDcZMjO7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7olRwY33/2yusrW9sbhW3Szu7e/sH5cOjpkkyzbDBEpHodkQNCq6wYbkV2E41UhkJbEWj25nfekJteKIe7TjFUNKB4jFn1DrpoSuzXrniV/05yCoJclKBHPVe+avbT1gmUVkmqDGdwE9tOKHaciZwWupmBlPKRnSAHUcVlWjCyfzUKTlzSp/EiXalLJmrvycmVBozlpHrlNQOzbI3E//zOpmNr8MJV2lmUbHFojgTxCZk9jfpc43MirEjlGnubiVsSDVl1qVTciEEyy+vkuZFNfCrwf1lpXaTx1GEEziFcwjgCmpwB3VoAIMBPMMrvHnCe/HevY9Fa8HLZ47hD7zPH1wqjdI=</latexit>



• residual chiral symmetry breaking reduced by smearing 

•                        

• similar to DW on asqtad ensembles
Degrand, Hasenfratz, and Kovacs, PRD67 (2003) 054501

mres
q  0.1mq

<latexit sha1_base64="Jq8nLTgz4863y5wZU/Hhu7YzNps=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQi6EkKXjxWsB/QxLDZTtqlu0m6uxFKKHjxr3jxoIhX/4Q3/43bNgdtfTDweG+GmXlhypnSjvNtLS2vrK6tlzbKm1vbO7v23n5TJZmk0KAJT2Q7JAo4i6GhmebQTiUQEXJohYPrid96AKlYEt/pUQq+IL2YRYwSbaTAPhT3ucc0lqDGwRB7HIbYqbpYBMPArjhVZwq8SNyCVFCBemB/ed2EZgJiTTlRquM6qfZzIjWjHMZlL1OQEjogPegYGhMBys+nP4zxiVG6OEqkqVjjqfp7IidCqZEITacguq/mvYn4n9fJdHTp5yxOMw0xnS2KMo51gieB4C6TQDUfGUKoZOZWTPtEEqpNbGUTgjv/8iJpnlVdk9rteaV2VcRRQkfoGJ0iF12gGrpBddRAFD2iZ/SK3qwn68V6tz5mrUtWMXOA/sD6/AFif5ar</latexit><latexit sha1_base64="Jq8nLTgz4863y5wZU/Hhu7YzNps=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQi6EkKXjxWsB/QxLDZTtqlu0m6uxFKKHjxr3jxoIhX/4Q3/43bNgdtfTDweG+GmXlhypnSjvNtLS2vrK6tlzbKm1vbO7v23n5TJZmk0KAJT2Q7JAo4i6GhmebQTiUQEXJohYPrid96AKlYEt/pUQq+IL2YRYwSbaTAPhT3ucc0lqDGwRB7HIbYqbpYBMPArjhVZwq8SNyCVFCBemB/ed2EZgJiTTlRquM6qfZzIjWjHMZlL1OQEjogPegYGhMBys+nP4zxiVG6OEqkqVjjqfp7IidCqZEITacguq/mvYn4n9fJdHTp5yxOMw0xnS2KMo51gieB4C6TQDUfGUKoZOZWTPtEEqpNbGUTgjv/8iJpnlVdk9rteaV2VcRRQkfoGJ0iF12gGrpBddRAFD2iZ/SK3qwn68V6tz5mrUtWMXOA/sD6/AFif5ar</latexit><latexit sha1_base64="Jq8nLTgz4863y5wZU/Hhu7YzNps=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQi6EkKXjxWsB/QxLDZTtqlu0m6uxFKKHjxr3jxoIhX/4Q3/43bNgdtfTDweG+GmXlhypnSjvNtLS2vrK6tlzbKm1vbO7v23n5TJZmk0KAJT2Q7JAo4i6GhmebQTiUQEXJohYPrid96AKlYEt/pUQq+IL2YRYwSbaTAPhT3ucc0lqDGwRB7HIbYqbpYBMPArjhVZwq8SNyCVFCBemB/ed2EZgJiTTlRquM6qfZzIjWjHMZlL1OQEjogPegYGhMBys+nP4zxiVG6OEqkqVjjqfp7IidCqZEITacguq/mvYn4n9fJdHTp5yxOMw0xnS2KMo51gieB4C6TQDUfGUKoZOZWTPtEEqpNbGUTgjv/8iJpnlVdk9rteaV2VcRRQkfoGJ0iF12gGrpBddRAFD2iZ/SK3qwn68V6tz5mrUtWMXOA/sD6/AFif5ar</latexit><latexit sha1_base64="Jq8nLTgz4863y5wZU/Hhu7YzNps=">AAACA3icbVBNS8NAEN34WetX1JteFovgqSQi6EkKXjxWsB/QxLDZTtqlu0m6uxFKKHjxr3jxoIhX/4Q3/43bNgdtfTDweG+GmXlhypnSjvNtLS2vrK6tlzbKm1vbO7v23n5TJZmk0KAJT2Q7JAo4i6GhmebQTiUQEXJohYPrid96AKlYEt/pUQq+IL2YRYwSbaTAPhT3ucc0lqDGwRB7HIbYqbpYBMPArjhVZwq8SNyCVFCBemB/ed2EZgJiTTlRquM6qfZzIjWjHMZlL1OQEjogPegYGhMBys+nP4zxiVG6OEqkqVjjqfp7IidCqZEITacguq/mvYn4n9fJdHTp5yxOMw0xnS2KMo51gieB4C6TQDUfGUKoZOZWTPtEEqpNbGUTgjv/8iJpnlVdk9rteaV2VcRRQkfoGJ0iF12gGrpBddRAFD2iZ/SK3qwn68V6tz5mrUtWMXOA/sD6/AFif5ar</latexit>



JA3(x) = q̄i↵(x) �3,↵� �5,�� ⌧
ij
3 qj�(x)

<latexit sha1_base64="0fRSu55RDcLf8cCmwncUOwbxlaw="></latexit><latexit sha1_base64="0fRSu55RDcLf8cCmwncUOwbxlaw="></latexit><latexit sha1_base64="0fRSu55RDcLf8cCmwncUOwbxlaw="></latexit><latexit sha1_base64="0fRSu55RDcLf8cCmwncUOwbxlaw="></latexit>

JV4(x) = q̄i↵(x) �4,↵� ⌧
ij
3 qj�(x)

<latexit sha1_base64="M7VvpBFTvWOKck1KNh2GlctL+To="></latexit><latexit sha1_base64="M7VvpBFTvWOKck1KNh2GlctL+To="></latexit><latexit sha1_base64="M7VvpBFTvWOKck1KNh2GlctL+To="></latexit><latexit sha1_base64="M7VvpBFTvWOKck1KNh2GlctL+To="></latexit>

•      and      are obtained using currents

• in chiral limit,       conserved and JA3
<latexit sha1_base64="jZ9ZmsYPY8fmkKz+b6RIla3RGts=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JNUvIinCvYD2hA222m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0wE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxaodUo+ASG4Ybge1EIY1Cga1wdDv1W0+oNI/loxkn6Ed0IHmfM2qs1LoPspvgfBKUK27VnYEsEy8nFchRD8pf3V7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9m507IiVV6pB8rW9KQmfp7IqOR1uMotJ0RNUO96E3F/7xOavpXfsZlkhqUbL6onwpiYjL9nfS4QmbE2BLKFLe3EjakijJjEyrZELzFl5dJ86zquVXv4aJSu87jKMIRHMMpeHAJNbiDOjSAwQie4RXenMR5cd6dj3lrwclnDuEPnM8fy96PMA==</latexit><latexit sha1_base64="jZ9ZmsYPY8fmkKz+b6RIla3RGts=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JNUvIinCvYD2hA222m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0wE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxaodUo+ASG4Ybge1EIY1Cga1wdDv1W0+oNI/loxkn6Ed0IHmfM2qs1LoPspvgfBKUK27VnYEsEy8nFchRD8pf3V7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9m507IiVV6pB8rW9KQmfp7IqOR1uMotJ0RNUO96E3F/7xOavpXfsZlkhqUbL6onwpiYjL9nfS4QmbE2BLKFLe3EjakijJjEyrZELzFl5dJ86zquVXv4aJSu87jKMIRHMMpeHAJNbiDOjSAwQie4RXenMR5cd6dj3lrwclnDuEPnM8fy96PMA==</latexit><latexit sha1_base64="jZ9ZmsYPY8fmkKz+b6RIla3RGts=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JNUvIinCvYD2hA222m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0wE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxaodUo+ASG4Ybge1EIY1Cga1wdDv1W0+oNI/loxkn6Ed0IHmfM2qs1LoPspvgfBKUK27VnYEsEy8nFchRD8pf3V7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9m507IiVV6pB8rW9KQmfp7IqOR1uMotJ0RNUO96E3F/7xOavpXfsZlkhqUbL6onwpiYjL9nfS4QmbE2BLKFLe3EjakijJjEyrZELzFl5dJ86zquVXv4aJSu87jKMIRHMMpeHAJNbiDOjSAwQie4RXenMR5cd6dj3lrwclnDuEPnM8fy96PMA==</latexit><latexit sha1_base64="jZ9ZmsYPY8fmkKz+b6RIla3RGts=">AAAB7nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lU0JNUvIinCvYD2hA222m7dLMJuxuhhP4ILx4U8erv8ea/cdvmoK0PBh7vzTAzL0wE18Z1v53Cyura+kZxs7S1vbO7V94/aOo4VQwbLBaxaodUo+ASG4Ybge1EIY1Cga1wdDv1W0+oNI/loxkn6Ed0IHmfM2qs1LoPspvgfBKUK27VnYEsEy8nFchRD8pf3V7M0gilYYJq3fHcxPgZVYYzgZNSN9WYUDaiA+xYKmmE2s9m507IiVV6pB8rW9KQmfp7IqOR1uMotJ0RNUO96E3F/7xOavpXfsZlkhqUbL6onwpiYjL9nfS4QmbE2BLKFLe3EjakijJjEyrZELzFl5dJ86zquVXv4aJSu87jKMIRHMMpeHAJNbiDOjSAwQie4RXenMR5cd6dj3lrwclnDuEPnM8fy96PMA==</latexit>

gV
<latexit sha1_base64="9eGsXdSaho0pvaAS7xgVt/OqUwk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisaD+gDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVHqJBe1CtuXV3DrJKvILUoEBzUP3qDxOWxVwhk9SYnuem6OdUo2CSTyv9zPCUsjGNeM9SRWNu/Hx+6pScWWVIwkTbUkjm6u+JnMbGTOLAdsYUR2bZm4n/eb0Mw2s/FyrNkCu2WBRmkmBCZn+TodCcoZxYQpkW9lbCRlRThjadig3BW355lbQv6p5b9+4va42bIo4ynMApnIMHV9CAO2hCCxhE8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwAoqo2w</latexit><latexit sha1_base64="9eGsXdSaho0pvaAS7xgVt/OqUwk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisaD+gDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVHqJBe1CtuXV3DrJKvILUoEBzUP3qDxOWxVwhk9SYnuem6OdUo2CSTyv9zPCUsjGNeM9SRWNu/Hx+6pScWWVIwkTbUkjm6u+JnMbGTOLAdsYUR2bZm4n/eb0Mw2s/FyrNkCu2WBRmkmBCZn+TodCcoZxYQpkW9lbCRlRThjadig3BW355lbQv6p5b9+4va42bIo4ynMApnIMHV9CAO2hCCxhE8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwAoqo2w</latexit><latexit sha1_base64="9eGsXdSaho0pvaAS7xgVt/OqUwk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisaD+gDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVHqJBe1CtuXV3DrJKvILUoEBzUP3qDxOWxVwhk9SYnuem6OdUo2CSTyv9zPCUsjGNeM9SRWNu/Hx+6pScWWVIwkTbUkjm6u+JnMbGTOLAdsYUR2bZm4n/eb0Mw2s/FyrNkCu2WBRmkmBCZn+TodCcoZxYQpkW9lbCRlRThjadig3BW355lbQv6p5b9+4va42bIo4ynMApnIMHV9CAO2hCCxhE8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwAoqo2w</latexit><latexit sha1_base64="9eGsXdSaho0pvaAS7xgVt/OqUwk=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisaD+gDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZTW1jc2t8rblZ3dvf2D6uFR2ySZZrzFEpnobkANl0LxFgqUvJtqTuNA8k4wvp35nSeujUjUI05S7sc0UiIUjKKVHqJBe1CtuXV3DrJKvILUoEBzUP3qDxOWxVwhk9SYnuem6OdUo2CSTyv9zPCUsjGNeM9SRWNu/Hx+6pScWWVIwkTbUkjm6u+JnMbGTOLAdsYUR2bZm4n/eb0Mw2s/FyrNkCu2WBRmkmBCZn+TodCcoZxYQpkW9lbCRlRThjadig3BW355lbQv6p5b9+4va42bIo4ynMApnIMHV9CAO2hCCxhE8Ayv8OZI58V5dz4WrSWnmDmGP3A+fwAoqo2w</latexit>

gA
<latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit><latexit sha1_base64="S8p9cc3A9723k8rmaNYpsKFAqf0=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JNUvHisaG2hDWWz3aRLN5uwOxFK6E/w4kERr/4ib/4bt20O2vpg4PHeDDPzglQKg6777ZRWVtfWN8qbla3tnd296v7Bo0kyzXiLJTLRnYAaLoXiLRQoeSfVnMaB5O1gdDP1209cG5GoBxyn3I9ppEQoGEUr3Uf963615tbdGcgy8QpSgwLNfvWrN0hYFnOFTFJjup6bop9TjYJJPqn0MsNTykY04l1LFY258fPZqRNyYpUBCRNtSyGZqb8nchobM44D2xlTHJpFbyr+53UzDC/9XKg0Q67YfFGYSYIJmf5NBkJzhnJsCWVa2FsJG1JNGdp0KjYEb/HlZfJ4Vvfcund3XmtcFXGU4QiO4RQ8uIAG3EITWsAggmd4hTdHOi/Ou/Mxby05xcwh/IHz+QMI1o2b</latexit>

ZA = ZV +O(a2) ⇠ 1
<latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit><latexit sha1_base64="1PkRfrk1BVJd7EXT3DZ0ViPevaA=">AAACCHicbVDLSsNAFJ3UV62vqEsXDhahIpSkCLpRKm7cWcE+aBPDZDpth84kYWYilNClG3/FjQtF3PoJ7vwbJ20W2nrgwuGce7n3Hj9iVCrL+jZyC4tLyyv51cLa+sbmlrm905BhLDCp45CFouUjSRgNSF1RxUgrEgRxn5GmP7xK/eYDEZKGwZ0aRcTlqB/QHsVIackz99ve5Xnbaxw7HKkBRiy5GZfQfeUIOpJyaHtm0SpbE8B5YmekCDLUPPPL6YY45iRQmCEpO7YVKTdBQlHMyLjgxJJECA9Rn3Q0DRAn0k0mj4zhoVa6sBcKXYGCE/X3RIK4lCPu6870XDnrpeJ/XidWvTM3oUEUKxLg6aJezKAKYZoK7FJBsGIjTRAWVN8K8QAJhJXOrqBDsGdfnieNStm2yvbtSbF6kcWRB3vgAJSADU5BFVyDGqgDDB7BM3gFb8aT8WK8Gx/T1pyRzeyCPzA+fwAxYpgj</latexit>



with increasing flowtime, we find: 

• increased correlation between timeslices 

• improved signal to noise, factor of        from fits
p
2

<latexit sha1_base64="e8mw12A5WlBgX1baIu2nupnXIlE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pmu2mXbjbp7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+G7ut5+4NiJWjzhNuB/RoRKhYBSt1OmZicasNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz9C3JAW</latexit><latexit sha1_base64="e8mw12A5WlBgX1baIu2nupnXIlE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pmu2mXbjbp7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+G7ut5+4NiJWjzhNuB/RoRKhYBSt1OmZicasNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz9C3JAW</latexit><latexit sha1_base64="e8mw12A5WlBgX1baIu2nupnXIlE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pmu2mXbjbp7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+G7ut5+4NiJWjzhNuB/RoRKhYBSt1OmZicasNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz9C3JAW</latexit><latexit sha1_base64="e8mw12A5WlBgX1baIu2nupnXIlE=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwX5AG8pmu2mXbjbp7kQooX/CiwdFvPp3vPlv3LY5aOuDgcd7M8zMCxIpDLrut1PY2Nza3inulvb2Dw6PyscnLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+G7ut5+4NiJWjzhNuB/RoRKhYBSt1OmZicasNuuXK27VXYCsEy8nFcjR6Je/eoOYpRFXyCQ1puu5CfoZ1SiY5LNSLzU8oWxMh7xrqaIRN362uHdGLqwyIGGsbSkkC/X3REYjY6ZRYDsjiiOz6s3F/7xuiuGNnwmVpMgVWy4KU0kwJvPnyUBozlBOLaFMC3srYSOqKUMbUcmG4K2+vE5atarnVr2Hq0r9No+jCGdwDpfgwTXU4R4a0AQGEp7hFd6cifPivDsfy9aCk8+cwh84nz9C3JAW</latexit>

m
e
↵

N
(t
)

<latexit sha1_base64="6p+STkKOqcFtpiCxBRJl16yv5CQ=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHqSghdPUsF+QLuWbJptQ5PskswWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWJ4AY879sprK1vbG4Vt0s7u3v7B+7hUdPEqaasQWMR63ZIDBNcsQZwEKydaEZkKFgrHN3O/NaYacNj9QiThAWSDBSPOCVgpZ7ryt79U9blgFkUTStw3nPLXtWbA68SPydllKPec7+6/ZimkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq/RxFGtbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVKIroOMqyQFpuhiUZQKDDGexYD7XDMKYmIJoZrbWzEdEk0o2LBKNgR/+eVV0ryo+l7Vf7gs127yOIroBJ2iCvLRFaqhO1RHDUTRGD2jV/TmZM6L8+58LFoLTj5zjP7A+fwBtHyTBg==</latexit><latexit sha1_base64="6p+STkKOqcFtpiCxBRJl16yv5CQ=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHqSghdPUsF+QLuWbJptQ5PskswWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWJ4AY879sprK1vbG4Vt0s7u3v7B+7hUdPEqaasQWMR63ZIDBNcsQZwEKydaEZkKFgrHN3O/NaYacNj9QiThAWSDBSPOCVgpZ7ryt79U9blgFkUTStw3nPLXtWbA68SPydllKPec7+6/ZimkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq/RxFGtbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVKIroOMqyQFpuhiUZQKDDGexYD7XDMKYmIJoZrbWzEdEk0o2LBKNgR/+eVV0ryo+l7Vf7gs127yOIroBJ2iCvLRFaqhO1RHDUTRGD2jV/TmZM6L8+58LFoLTj5zjP7A+fwBtHyTBg==</latexit><latexit sha1_base64="6p+STkKOqcFtpiCxBRJl16yv5CQ=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHqSghdPUsF+QLuWbJptQ5PskswWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWJ4AY879sprK1vbG4Vt0s7u3v7B+7hUdPEqaasQWMR63ZIDBNcsQZwEKydaEZkKFgrHN3O/NaYacNj9QiThAWSDBSPOCVgpZ7ryt79U9blgFkUTStw3nPLXtWbA68SPydllKPec7+6/ZimkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq/RxFGtbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVKIroOMqyQFpuhiUZQKDDGexYD7XDMKYmIJoZrbWzEdEk0o2LBKNgR/+eVV0ryo+l7Vf7gs127yOIroBJ2iCvLRFaqhO1RHDUTRGD2jV/TmZM6L8+58LFoLTj5zjP7A+fwBtHyTBg==</latexit><latexit sha1_base64="6p+STkKOqcFtpiCxBRJl16yv5CQ=">AAAB+XicbVBNSwMxEM3Wr1q/Vj16CRahXsquCHqSghdPUsF+QLuWbJptQ5PskswWytJ/4sWDIl79J978N6btHrT1wcDjvRlm5oWJ4AY879sprK1vbG4Vt0s7u3v7B+7hUdPEqaasQWMR63ZIDBNcsQZwEKydaEZkKFgrHN3O/NaYacNj9QiThAWSDBSPOCVgpZ7ryt79U9blgFkUTStw3nPLXtWbA68SPydllKPec7+6/ZimkimgghjT8b0Egoxo4FSwaambGpYQOiID1rFUEclMkM0vn+Izq/RxFGtbCvBc/T2REWnMRIa2UxIYmmVvJv7ndVKIroOMqyQFpuhiUZQKDDGexYD7XDMKYmIJoZrbWzEdEk0o2LBKNgR/+eVV0ryo+l7Vf7gs127yOIroBJ2iCvLRFaqhO1RHDUTRGD2jV/TmZM6L8+58LFoLTj5zjP7A+fwBtHyTBg==</latexit>

a ⇠ 0.15 fm,m⇡ ⇠ 310 MeV
<latexit sha1_base64="v3m13dCfS5zIKlzxUDCi7YNF+14=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgutCQ+0JUU3LgRKtgHNCFMppN26MwkzEyEEuJPuPFX3LhQxK2482+cpl1o64ELh3Pu5d57woRRpR3n25qbX1hcWi6tlFfX1jc27a3tpopTiUkDxyyW7RApwqggDU01I+1EEsRDRlrh4Grkt+6JVDQWd3qYEJ+jnqARxUgbKbCPEPQU5dCpumcPmSc5jHh+CHngJbQwTlxnrN+QZh7YFafqFICzxJ2QCpigHthfXjfGKSdCY4aU6rhOov0MSU0xI3nZSxVJEB6gHukYKhAnys+Kt3K4b5QujGJpSmhYqL8nMsSVGvLQdHKk+2raG4n/eZ1URxd+RkWSaiLweFGUMqhjOMoIdqkkWLOhIQhLam6FuI8kwtokWTYhuNMvz5LmcdU1od6eVmqXkzhKYBfsgQPggnNQA9egDhoAg0fwDF7Bm/VkvVjv1se4dc6azOyAP7A+fwBQHZ2W</latexit><latexit sha1_base64="v3m13dCfS5zIKlzxUDCi7YNF+14=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgutCQ+0JUU3LgRKtgHNCFMppN26MwkzEyEEuJPuPFX3LhQxK2482+cpl1o64ELh3Pu5d57woRRpR3n25qbX1hcWi6tlFfX1jc27a3tpopTiUkDxyyW7RApwqggDU01I+1EEsRDRlrh4Grkt+6JVDQWd3qYEJ+jnqARxUgbKbCPEPQU5dCpumcPmSc5jHh+CHngJbQwTlxnrN+QZh7YFafqFICzxJ2QCpigHthfXjfGKSdCY4aU6rhOov0MSU0xI3nZSxVJEB6gHukYKhAnys+Kt3K4b5QujGJpSmhYqL8nMsSVGvLQdHKk+2raG4n/eZ1URxd+RkWSaiLweFGUMqhjOMoIdqkkWLOhIQhLam6FuI8kwtokWTYhuNMvz5LmcdU1od6eVmqXkzhKYBfsgQPggnNQA9egDhoAg0fwDF7Bm/VkvVjv1se4dc6azOyAP7A+fwBQHZ2W</latexit><latexit sha1_base64="v3m13dCfS5zIKlzxUDCi7YNF+14=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgutCQ+0JUU3LgRKtgHNCFMppN26MwkzEyEEuJPuPFX3LhQxK2482+cpl1o64ELh3Pu5d57woRRpR3n25qbX1hcWi6tlFfX1jc27a3tpopTiUkDxyyW7RApwqggDU01I+1EEsRDRlrh4Grkt+6JVDQWd3qYEJ+jnqARxUgbKbCPEPQU5dCpumcPmSc5jHh+CHngJbQwTlxnrN+QZh7YFafqFICzxJ2QCpigHthfXjfGKSdCY4aU6rhOov0MSU0xI3nZSxVJEB6gHukYKhAnys+Kt3K4b5QujGJpSmhYqL8nMsSVGvLQdHKk+2raG4n/eZ1URxd+RkWSaiLweFGUMqhjOMoIdqkkWLOhIQhLam6FuI8kwtokWTYhuNMvz5LmcdU1od6eVmqXkzhKYBfsgQPggnNQA9egDhoAg0fwDF7Bm/VkvVjv1se4dc6azOyAP7A+fwBQHZ2W</latexit><latexit sha1_base64="v3m13dCfS5zIKlzxUDCi7YNF+14=">AAACFnicbVDLSsNAFJ34rPUVdelmsAgutCQ+0JUU3LgRKtgHNCFMppN26MwkzEyEEuJPuPFX3LhQxK2482+cpl1o64ELh3Pu5d57woRRpR3n25qbX1hcWi6tlFfX1jc27a3tpopTiUkDxyyW7RApwqggDU01I+1EEsRDRlrh4Grkt+6JVDQWd3qYEJ+jnqARxUgbKbCPEPQU5dCpumcPmSc5jHh+CHngJbQwTlxnrN+QZh7YFafqFICzxJ2QCpigHthfXjfGKSdCY4aU6rhOov0MSU0xI3nZSxVJEB6gHukYKhAnys+Kt3K4b5QujGJpSmhYqL8nMsSVGvLQdHKk+2raG4n/eZ1URxd+RkWSaiLweFGUMqhjOMoIdqkkWLOhIQhLam6FuI8kwtokWTYhuNMvz5LmcdU1od6eVmqXkzhKYBfsgQPggnNQA9egDhoAg0fwDF7Bm/VkvVjv1se4dc6azOyAP7A+fwBQHZ2W</latexit>



FK±/F⇡±
<latexit sha1_base64="CGDmpwJz/oss2q3mtp/+ply3L+o=">AAAB/nicbZDLSgMxFIYzXmu9jYorN8EiuKozIuhKCoIIbirYC3TGIZNm2tAkE5KMUIaCr+LGhSJufQ53vo3ptAtt/SHw8Z9zOCd/LBnVxvO+nYXFpeWV1dJaeX1jc2vb3dlt6jRTmDRwylLVjpEmjArSMNQw0paKIB4z0ooHV+N665EoTVNxb4aShBz1BE0oRsZakbt/HeW3D4HkoxNLgaQFR27Fq3qF4Dz4U6iAqeqR+xV0U5xxIgxmSOuO70kT5kgZihkZlYNME4nwAPVIx6JAnOgwL84fwSPrdGGSKvuEgYX7eyJHXOshj20nR6avZ2tj879aJzPJRZhTITNDBJ4sSjIGTQrHWcAuVQQbNrSAsKL2Voj7SCFsbGJlG4I/++V5aJ5Wfa/q351VapfTOErgAByCY+CDc1ADN6AOGgCDHDyDV/DmPDkvzrvzMWldcKYze+CPnM8fHJWVkA==</latexit><latexit sha1_base64="CGDmpwJz/oss2q3mtp/+ply3L+o=">AAAB/nicbZDLSgMxFIYzXmu9jYorN8EiuKozIuhKCoIIbirYC3TGIZNm2tAkE5KMUIaCr+LGhSJufQ53vo3ptAtt/SHw8Z9zOCd/LBnVxvO+nYXFpeWV1dJaeX1jc2vb3dlt6jRTmDRwylLVjpEmjArSMNQw0paKIB4z0ooHV+N665EoTVNxb4aShBz1BE0oRsZakbt/HeW3D4HkoxNLgaQFR27Fq3qF4Dz4U6iAqeqR+xV0U5xxIgxmSOuO70kT5kgZihkZlYNME4nwAPVIx6JAnOgwL84fwSPrdGGSKvuEgYX7eyJHXOshj20nR6avZ2tj879aJzPJRZhTITNDBJ4sSjIGTQrHWcAuVQQbNrSAsKL2Voj7SCFsbGJlG4I/++V5aJ5Wfa/q351VapfTOErgAByCY+CDc1ADN6AOGgCDHDyDV/DmPDkvzrvzMWldcKYze+CPnM8fHJWVkA==</latexit><latexit sha1_base64="CGDmpwJz/oss2q3mtp/+ply3L+o=">AAAB/nicbZDLSgMxFIYzXmu9jYorN8EiuKozIuhKCoIIbirYC3TGIZNm2tAkE5KMUIaCr+LGhSJufQ53vo3ptAtt/SHw8Z9zOCd/LBnVxvO+nYXFpeWV1dJaeX1jc2vb3dlt6jRTmDRwylLVjpEmjArSMNQw0paKIB4z0ooHV+N665EoTVNxb4aShBz1BE0oRsZakbt/HeW3D4HkoxNLgaQFR27Fq3qF4Dz4U6iAqeqR+xV0U5xxIgxmSOuO70kT5kgZihkZlYNME4nwAPVIx6JAnOgwL84fwSPrdGGSKvuEgYX7eyJHXOshj20nR6avZ2tj879aJzPJRZhTITNDBJ4sSjIGTQrHWcAuVQQbNrSAsKL2Voj7SCFsbGJlG4I/++V5aJ5Wfa/q351VapfTOErgAByCY+CDc1ADN6AOGgCDHDyDV/DmPDkvzrvzMWldcKYze+CPnM8fHJWVkA==</latexit><latexit sha1_base64="CGDmpwJz/oss2q3mtp/+ply3L+o=">AAAB/nicbZDLSgMxFIYzXmu9jYorN8EiuKozIuhKCoIIbirYC3TGIZNm2tAkE5KMUIaCr+LGhSJufQ53vo3ptAtt/SHw8Z9zOCd/LBnVxvO+nYXFpeWV1dJaeX1jc2vb3dlt6jRTmDRwylLVjpEmjArSMNQw0paKIB4z0ooHV+N665EoTVNxb4aShBz1BE0oRsZakbt/HeW3D4HkoxNLgaQFR27Fq3qF4Dz4U6iAqeqR+xV0U5xxIgxmSOuO70kT5kgZihkZlYNME4nwAPVIx6JAnOgwL84fwSPrdGGSKvuEgYX7eyJHXOshj20nR6avZ2tj879aJzPJRZhTITNDBJ4sSjIGTQrHWcAuVQQbNrSAsKL2Voj7SCFsbGJlG4I/++V5aJ5Wfa/q351VapfTOErgAByCY+CDc1ADN6AOGgCDHDyDV/DmPDkvzrvzMWldcKYze+CPnM8fHJWVkA==</latexit>

mN/F⇡ (m⇡ ⇠ 310 MeV)
<latexit sha1_base64="bN6xttvMRSh1APRoKYYlx7L1GUM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqouaqKArKQjiRqlgL9CEMJlO2qEzSZiZCCXEZ3Djq7hxoYhbN+58G6dtFtr6w8DHf87hzPn9mFGpLOvbKMzNLywuFZdLK6tr6xvm5lZTRonApIEjFom2jyRhNCQNRRUj7VgQxH1GWv7gYlRv3RMhaRTeqWFMXI56IQ0oRkpbnnnAvZvDSy91Ypo50IEVyD3N0JGUw2PbekgdweE1aWb7nlm2qtZYcBbsHMogV90zv5xuhBNOQoUZkrJjW7FyUyQUxYxkJSeRJEZ4gHqkozFEnEg3Hd+UwT3tdGEQCf1CBcfu74kUcSmH3NedHKm+nK6NzP9qnUQFZ25KwzhRJMSTRUHCoIrgKCDYpYJgxYYaEBZU/xXiPhIIKx1jSYdgT588C82jqm1V7duTcu08j6MIdsAuqAAbnIIauAJ10AAYPIJn8ArejCfjxXg3PiatBSOf2QZ/ZHz+ALIXnCI=</latexit><latexit sha1_base64="bN6xttvMRSh1APRoKYYlx7L1GUM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqouaqKArKQjiRqlgL9CEMJlO2qEzSZiZCCXEZ3Djq7hxoYhbN+58G6dtFtr6w8DHf87hzPn9mFGpLOvbKMzNLywuFZdLK6tr6xvm5lZTRonApIEjFom2jyRhNCQNRRUj7VgQxH1GWv7gYlRv3RMhaRTeqWFMXI56IQ0oRkpbnnnAvZvDSy91Ypo50IEVyD3N0JGUw2PbekgdweE1aWb7nlm2qtZYcBbsHMogV90zv5xuhBNOQoUZkrJjW7FyUyQUxYxkJSeRJEZ4gHqkozFEnEg3Hd+UwT3tdGEQCf1CBcfu74kUcSmH3NedHKm+nK6NzP9qnUQFZ25KwzhRJMSTRUHCoIrgKCDYpYJgxYYaEBZU/xXiPhIIKx1jSYdgT588C82jqm1V7duTcu08j6MIdsAuqAAbnIIauAJ10AAYPIJn8ArejCfjxXg3PiatBSOf2QZ/ZHz+ALIXnCI=</latexit><latexit sha1_base64="bN6xttvMRSh1APRoKYYlx7L1GUM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqouaqKArKQjiRqlgL9CEMJlO2qEzSZiZCCXEZ3Djq7hxoYhbN+58G6dtFtr6w8DHf87hzPn9mFGpLOvbKMzNLywuFZdLK6tr6xvm5lZTRonApIEjFom2jyRhNCQNRRUj7VgQxH1GWv7gYlRv3RMhaRTeqWFMXI56IQ0oRkpbnnnAvZvDSy91Ypo50IEVyD3N0JGUw2PbekgdweE1aWb7nlm2qtZYcBbsHMogV90zv5xuhBNOQoUZkrJjW7FyUyQUxYxkJSeRJEZ4gHqkozFEnEg3Hd+UwT3tdGEQCf1CBcfu74kUcSmH3NedHKm+nK6NzP9qnUQFZ25KwzhRJMSTRUHCoIrgKCDYpYJgxYYaEBZU/xXiPhIIKx1jSYdgT588C82jqm1V7duTcu08j6MIdsAuqAAbnIIauAJ10AAYPIJn8ArejCfjxXg3PiatBSOf2QZ/ZHz+ALIXnCI=</latexit><latexit sha1_base64="bN6xttvMRSh1APRoKYYlx7L1GUM=">AAACE3icbZDLSsNAFIYn9VbrLerSzWARqouaqKArKQjiRqlgL9CEMJlO2qEzSZiZCCXEZ3Djq7hxoYhbN+58G6dtFtr6w8DHf87hzPn9mFGpLOvbKMzNLywuFZdLK6tr6xvm5lZTRonApIEjFom2jyRhNCQNRRUj7VgQxH1GWv7gYlRv3RMhaRTeqWFMXI56IQ0oRkpbnnnAvZvDSy91Ypo50IEVyD3N0JGUw2PbekgdweE1aWb7nlm2qtZYcBbsHMogV90zv5xuhBNOQoUZkrJjW7FyUyQUxYxkJSeRJEZ4gHqkozFEnEg3Hd+UwT3tdGEQCf1CBcfu74kUcSmH3NedHKm+nK6NzP9qnUQFZ25KwzhRJMSTRUHCoIrgKCDYpYJgxYYaEBZU/xXiPhIIKx1jSYdgT588C82jqm1V7duTcu08j6MIdsAuqAAbnIIauAJ10AAYPIJn8ArejCfjxXg3PiatBSOf2QZ/ZHz+ALIXnCI=</latexit>

gradient flow as smearing results in: 
• improved chiral symmetry 

• reduced discretization effects  

• improved stochastic uncertainties 

• continuum extrapolations independent of flowtime

(mres , ZA)
<latexit sha1_base64="8D912wC6Pberzunqztn18uQq1YY=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQQUoigq6k4sZlBfvANobJdNIOnZmEmYlYQvwUNy4UceuPuPNvnLZZaOuBC4dz7uXee4KYUaUd59sqLC2vrK4V10sbm1vbO/ZuuaWiRGLSxBGLZCdAijAqSFNTzUgnlgTxgJF2MLqa+O0HIhWNxK0ex8TjaCBoSDHSRvLtcpXfpz2qoSQqO3668y+PfLvi1Jwp4CJxc1IBORq+/dXrRzjhRGjMkFJd14m1lyKpKWYkK/USRWKER2hAuoYKxIny0untGTw0Sh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USH515KRZxoIvBsUZgwqCM4CQL2qSRYs7EhCEtqboV4iCTC2sRVMiG48y8vktZJzXVq7s1ppX6Rx1EE++AAVIELzkAdXIMGaAIMHsEzeAVvVma9WO/Wx6y1YOUze+APrM8f9bGTtg==</latexit><latexit sha1_base64="8D912wC6Pberzunqztn18uQq1YY=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQQUoigq6k4sZlBfvANobJdNIOnZmEmYlYQvwUNy4UceuPuPNvnLZZaOuBC4dz7uXee4KYUaUd59sqLC2vrK4V10sbm1vbO/ZuuaWiRGLSxBGLZCdAijAqSFNTzUgnlgTxgJF2MLqa+O0HIhWNxK0ex8TjaCBoSDHSRvLtcpXfpz2qoSQqO3668y+PfLvi1Jwp4CJxc1IBORq+/dXrRzjhRGjMkFJd14m1lyKpKWYkK/USRWKER2hAuoYKxIny0untGTw0Sh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USH515KRZxoIvBsUZgwqCM4CQL2qSRYs7EhCEtqboV4iCTC2sRVMiG48y8vktZJzXVq7s1ppX6Rx1EE++AAVIELzkAdXIMGaAIMHsEzeAVvVma9WO/Wx6y1YOUze+APrM8f9bGTtg==</latexit><latexit sha1_base64="8D912wC6Pberzunqztn18uQq1YY=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQQUoigq6k4sZlBfvANobJdNIOnZmEmYlYQvwUNy4UceuPuPNvnLZZaOuBC4dz7uXee4KYUaUd59sqLC2vrK4V10sbm1vbO/ZuuaWiRGLSxBGLZCdAijAqSFNTzUgnlgTxgJF2MLqa+O0HIhWNxK0ex8TjaCBoSDHSRvLtcpXfpz2qoSQqO3668y+PfLvi1Jwp4CJxc1IBORq+/dXrRzjhRGjMkFJd14m1lyKpKWYkK/USRWKER2hAuoYKxIny0untGTw0Sh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USH515KRZxoIvBsUZgwqCM4CQL2qSRYs7EhCEtqboV4iCTC2sRVMiG48y8vktZJzXVq7s1ppX6Rx1EE++AAVIELzkAdXIMGaAIMHsEzeAVvVma9WO/Wx6y1YOUze+APrM8f9bGTtg==</latexit><latexit sha1_base64="8D912wC6Pberzunqztn18uQq1YY=">AAAB+3icbVDLSsNAFJ3UV62vWJduBotQQUoigq6k4sZlBfvANobJdNIOnZmEmYlYQvwUNy4UceuPuPNvnLZZaOuBC4dz7uXee4KYUaUd59sqLC2vrK4V10sbm1vbO/ZuuaWiRGLSxBGLZCdAijAqSFNTzUgnlgTxgJF2MLqa+O0HIhWNxK0ex8TjaCBoSDHSRvLtcpXfpz2qoSQqO3668y+PfLvi1Jwp4CJxc1IBORq+/dXrRzjhRGjMkFJd14m1lyKpKWYkK/USRWKER2hAuoYKxIny0untGTw0Sh+GkTQlNJyqvydSxJUa88B0cqSHat6biP953USH515KRZxoIvBsUZgwqCM4CQL2qSRYs7EhCEtqboV4iCTC2sRVMiG48y8vktZJzXVq7s1ppX6Rx1EE++AAVIELzkAdXIMGaAIMHsEzeAVvVma9WO/Wx6y1YOUze+APrM8f9bGTtg==</latexit>



correlator fit stability

• study stability by varying 

- min/max timeslices included in 2pt correlator 

- min/max source-sink separation of FH correlator



Establishing convergence



only 2 finest only 2 coarsest all

Effect of omitting lattice spacing data...









Stability of model average


