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Moments of quarkonium correlators

We use moments method pioneered by HPQCD and Karlsruhe group: 

Calculated continuum perturbation theory to order αs3

To cancel lattice effects consider the reduced moments
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and similarly on the weak coupling side:  

Allison et al, PRD78 (2008) 054513
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Note: Gn ⇠ M2m+2, m = 1, 2, ...
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Some lattice details

HotQCD gauge configurations :  2+1 flavor QCD
physical ms , ml=ms/20: mK=504 MeV, mπ=161 MeV
Bazavov et al, PRD 90 (2014) 094503 

Lattice spacing set by the r1 scale

r1=0.3106(14)(8)(4) fm (pion decay constant)

statistics for the T=0 runs:
243x32:         4-8K TU
324, 323x64:  7-40K TU
484:                8-16K TU
483x64:          8-9K TU
644  :                      9K TU

in molecular dynamic  time units (TU)

Temperature is varied by the lattice spacing a

T = (1/N⌧a)

Highly improved Staggered Quark (HISQ) action and tree-level improved gauge action 

Many lattice spacings available,  amin=0.041fm

Additional gauge configurations for
ml=ms/5 on 644 lattices with a=0.035 fm, 
0.029 fm and 0.025 fm to obtain the static 
quark potential at shorter distances
Bazavov, PP, Weber, PRD 97 (2018) 
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Lattice results on the moments of quarkonium correlators

Random color wall sources => statistical errors are negligible; Dominant errors are the finite
volume errors and errors due to mistuning of the heavy quark mass.

mh = mc, 1.5mc, 2mc, 3mc, 4mc, mb
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Volume errors are estimated from the free theory calculations (upper bound), are largest at small a
Sea quark mass effects are smaller than statistical errors  

Continuum results are needed but there is a significant dependence on the lattice spacing
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) use fits with I = 2, J = 5 and ↵s =
g20

4⇡u4
0

<latexit sha1_base64="qMrNPqsRR5wH+xdKKTlN53Tq/aI="></latexit><latexit sha1_base64="qMrNPqsRR5wH+xdKKTlN53Tq/aI="></latexit><latexit sha1_base64="qMrNPqsRR5wH+xdKKTlN53Tq/aI="></latexit><latexit sha1_base64="qMrNPqsRR5wH+xdKKTlN53Tq/aI="></latexit>



Systematics of continuum extrapolations 
R4, mh = mc

<latexit sha1_base64="lpU5ixJHc6SRIPsORGsX7eOOGIs=">AAAB83icdZDNSgMxFIXv1L9aq1ZdugkWwYWUSRHbLoSCG5et2B9oy5BJ0zY0mRmSjFBKfQw3LhRx697ncOfORzHTKqjohcDHOfdyb44fCa6N6745qaXlldW19HpmI7u5tZ3b2W3qMFaUNWgoQtX2iWaCB6xhuBGsHSlGpC9Yyx+fJ37rminNw+DKTCLWk2QY8AGnxFipe+mdHN9Ib3QmPerl8m7BdV2MMUoAl05dC5VKuYjLCCeWrXw1+1J/B4Cal3vt9kMaSxYYKojWHexGpjclynAq2CzTjTWLCB2TIetYDIhkujed3zxDh1bpo0Go7AsMmqvfJ6ZEaj2Rvu2UxIz0by8R//I6sRmUe1MeRLFhAV0sGsQCmRAlAaA+V4waMbFAqOL2VkRHRBFqbEwZG8LXT9H/0CwWsOU6zleLsKg07MMBHAGGElThAmrQAAoR3MI9PDixc+c8Ok+L1pTzObMHP8p5/gB1pJN5</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="jIJgeoTgMezRtdCI+H7zX5XCllU=">AAAB83icdZDNSgMxFIUz9a/Wv6pLN8EiuJCSFLHtQii4cVnFtkI7DJk0bUOTzJBkhDLUx3DjQhG3vow738ZMW0FFLwQ+zrmXe3PCWHBjEfrwckvLK6tr+fXCxubW9k5xd69tokRT1qKRiPRtSAwTXLGW5Vaw21gzIkPBOuH4IvM7d0wbHqkbO4mZL8lQ8QGnxDqpdx2cntzLYHQuAxoUS6iMEMIYwwxw9Qw5qNdrFVyDOLNclcCimkHxvdePaCKZslQQY7oYxdZPibacCjYt9BLDYkLHZMi6DhWRzPjp7OYpPHJKHw4i7Z6ycKZ+n0iJNGYiQ9cpiR2Z314m/uV1Ezuo+SlXcWKZovNFg0RAG8EsANjnmlErJg4I1dzdCumIaEKti6ngQvj6Kfwf2pUydnyFS43KIo48OACH4BhgUAUNcAmaoAUoiMEDeALPXuI9ei/e67w15y1m9sGP8t4+AXtakUQ=</latexit>

R4, mh = 1.5mc
<latexit sha1_base64="rAUpTl/wLMd6XZeP8PS6k5ddV8s=">AAAB+HicdZDPSgMxEMZn/W+tdtWjl2ARPEjZFLXtQSh48ahibaFdlmya2mCyuyRZoS76Il48KOLVk8/hzZuPYtYqqOhA4Mf3zTCTL0wE18bzXp2Jyanpmdm5+cJCcXGp5C6vnOo4VZS1aCxi1QmJZoJHrGW4EayTKEZkKFg7PN/P/fYFU5rH0YkZJcyX5CziA06JsVLglo6D7a1rGQz3cGVHBjRwy17F8zyMMcoB13Y9C41GvYrrCOeWrXKz+Hz0BgCHgfvS68c0lSwyVBCtu9hLjJ8RZTgV7KrQSzVLCD0nZ6xrMSKSaT/7OPwKbViljwaxsi8y6EP9PpERqfVIhrZTEjPUv71c/MvrpmZQ9zMeJalhER0vGqQCmRjlKaA+V4waMbJAqOL2VkSHRBFqbFYFG8LXT9H/cFqtYMtHuNyswrjmYA3WYRMw1KAJB3AILaCQwg3cwb1z6dw6D87juHXC+ZxZhR/lPL0DSAeUXA==</latexit><latexit sha1_base64="eKBvz34aMC2L183+sMH+rw153M4=">AAAB+HicdZDNSgMxFIUz9a/WakddChIsggspk6K2XQgFNy5bsT/QliGTpm1oMjMkGaGWuvMp3LhQxK2rPoc7n8GXMNMqqOiFwMc593JvjhdyprTjvFmJhcWl5ZXkamotvb6RsTe36iqIJKE1EvBANj2sKGc+rWmmOW2GkmLhcdrwhmex37iiUrHAv9SjkHYE7vusxwjWRnLtzIV7dHgj3MEpyh0Ll7h21sk5joMQgjGgwoljoFQq5lERotgylS2np9X3291pxbVf292ARIL6mnCsVAs5oe6MsdSMcDpJtSNFQ0yGuE9bBn0sqOqMZ4dP4L5RurAXSPN8DWfq94kxFkqNhGc6BdYD9duLxb+8VqR7xc6Y+WGkqU/mi3oRhzqAcQqwyyQlmo8MYCKZuRWSAZaYaJNVyoTw9VP4P9TzOWS4irLlPJhXEuyAPXAAECiAMjgHFVADBETgDjyAR+vaureerOd5a8L6nNkGP8p6+QAmTJXC</latexit><latexit sha1_base64="eKBvz34aMC2L183+sMH+rw153M4=">AAAB+HicdZDNSgMxFIUz9a/WakddChIsggspk6K2XQgFNy5bsT/QliGTpm1oMjMkGaGWuvMp3LhQxK2rPoc7n8GXMNMqqOiFwMc593JvjhdyprTjvFmJhcWl5ZXkamotvb6RsTe36iqIJKE1EvBANj2sKGc+rWmmOW2GkmLhcdrwhmex37iiUrHAv9SjkHYE7vusxwjWRnLtzIV7dHgj3MEpyh0Ll7h21sk5joMQgjGgwoljoFQq5lERotgylS2np9X3291pxbVf292ARIL6mnCsVAs5oe6MsdSMcDpJtSNFQ0yGuE9bBn0sqOqMZ4dP4L5RurAXSPN8DWfq94kxFkqNhGc6BdYD9duLxb+8VqR7xc6Y+WGkqU/mi3oRhzqAcQqwyyQlmo8MYCKZuRWSAZaYaJNVyoTw9VP4P9TzOWS4irLlPJhXEuyAPXAAECiAMjgHFVADBETgDjyAR+vaureerOd5a8L6nNkGP8p6+QAmTJXC</latexit><latexit sha1_base64="HpbEpsiMPVz5LHK/XiP6QUG+vSk=">AAAB+HicdZDLSgMxFIYz9VbrpaMu3QSL4ELKpKhtF0LBjcsq9gLtMGTSTBuazAxJRqhDfRE3LhRx66O4823MtBVU9EDg4//P4Zz8fsyZ0o7zYeWWlldW1/LrhY3Nre2ivbPbVlEiCW2RiEey62NFOQtpSzPNaTeWFAuf044/vsj8zi2VikXhjZ7E1BV4GLKAEayN5NnFa+/k+F54o3NUPhUe8eySU3YcByEEM0DVM8dAvV6roBpEmWWqBBbV9Oz3/iAiiaChJhwr1UNOrN0US80Ip9NCP1E0xmSMh7RnMMSCKjedHT6Fh0YZwCCS5oUaztTvEykWSk2EbzoF1iP128vEv7xeooOam7IwTjQNyXxRkHCoI5ilAAdMUqL5xAAmkplbIRlhiYk2WRVMCF8/hf9Du1JGhq9QqVFZxJEH++AAHAEEqqABLkETtAABCXgAT+DZurMerRfrdd6asxYze+BHWW+fTb2SJw==</latexit>

R4, mh = 3mc
<latexit sha1_base64="jSBlLkMSn5G/mUB+Vm9kqycoRRo=">AAAB9HicdZDPSgMxEMZn/W+tWvXoJVgED1I2VWw9CAUvHlWsFtplyabZNjTZXZNsoSz6Gl48KOLVs8/hzZuPYtYqqOhA4Mf3zTCTL0gE18Z1X52Jyanpmdm5+cJCcXFpubSyeq7jVFHWpLGIVSsgmgkesabhRrBWohiRgWAXweAw9y+GTGkeR2dmlDBPkl7EQ06JsZJ36u9uX0u/f7AjfeqXym7FdV2MMcoB1/ZcC/v79SquI5xbtsqN4vPJGwAc+6WXTjemqWSRoYJo3cZuYryMKMOpYFeFTqpZQuiA9FjbYkQk0172cfQV2rRKF4Wxsi8y6EP9PpERqfVIBrZTEtPXv71c/MtrpyasexmPktSwiI4XhalAJkZ5AqjLFaNGjCwQqri9FdE+UYQam1PBhvD1U/Q/nFcr2PIJLjeqMK45WIcN2AIMNWjAERxDEyhcwg3cwb0zdG6dB+dx3DrhfM6swY9ynt4B64OTtg==</latexit><latexit sha1_base64="OJDpVnYyA2cjzkICrCoEdeDV7gE=">AAAB9HicdZDNSgMxFIUz9a/WqlWXggSL4ELKpIptF0LBjctW7A+0w5BJ0zY0mRmTTKGUuvMZ3LhQxK3rPoc7n8GXMNMqqOiFwMc593JvjhdyprRtv1mJhcWl5ZXkamotvb6xmdnarqsgkoTWSMAD2fSwopz5tKaZ5rQZSoqFx2nDG5zHfmNIpWKBf6VHIXUE7vmsywjWRnIu3ZOjG+H2z46FS9xM1s7Zto0QgjGgwqltoFQq5lERotgylS2np9X3271pxc28tjsBiQT1NeFYqRayQ+2MsdSMcDpJtSNFQ0wGuEdbBn0sqHLGs6Mn8MAoHdgNpHm+hjP1+8QYC6VGwjOdAuu++u3F4l9eK9LdojNmfhhp6pP5om7EoQ5gnADsMEmJ5iMDmEhmboWkjyUm2uSUMiF8/RT+D/V8Dhmuomw5D+aVBLtgHxwCBAqgDC5ABdQAAdfgDjyAR2to3VtP1vO8NWF9zuyAH2W9fADJyJUc</latexit><latexit sha1_base64="OJDpVnYyA2cjzkICrCoEdeDV7gE=">AAAB9HicdZDNSgMxFIUz9a/WqlWXggSL4ELKpIptF0LBjctW7A+0w5BJ0zY0mRmTTKGUuvMZ3LhQxK3rPoc7n8GXMNMqqOiFwMc593JvjhdyprRtv1mJhcWl5ZXkamotvb6xmdnarqsgkoTWSMAD2fSwopz5tKaZ5rQZSoqFx2nDG5zHfmNIpWKBf6VHIXUE7vmsywjWRnIu3ZOjG+H2z46FS9xM1s7Zto0QgjGgwqltoFQq5lERotgylS2np9X3271pxc28tjsBiQT1NeFYqRayQ+2MsdSMcDpJtSNFQ0wGuEdbBn0sqHLGs6Mn8MAoHdgNpHm+hjP1+8QYC6VGwjOdAuu++u3F4l9eK9LdojNmfhhp6pP5om7EoQ5gnADsMEmJ5iMDmEhmboWkjyUm2uSUMiF8/RT+D/V8Dhmuomw5D+aVBLtgHxwCBAqgDC5ABdQAAdfgDjyAR2to3VtP1vO8NWF9zuyAH2W9fADJyJUc</latexit><latexit sha1_base64="0lvyVoL2VMCI1u1h2BrvAp90DJo=">AAAB9HicdZDLSgMxFIYz9VbrrerSTbAILqQkVWy7EApuXFaxF2iHIZNm2tBkZkwyhVLqa7hxoYhbH8adb2OmraCiBwIf/38O5+T3Y8G1QejDySwtr6yuZddzG5tb2zv53b2mjhJFWYNGIlJtn2gmeMgahhvB2rFiRPqCtfzhZeq3RkxpHoW3ZhwzV5J+yANOibGSe+OdndxLb3BxKj3q5QuoiBDCGMMUcPkcWahWKyVcgTi1bBXAoupe/r3bi2giWWioIFp3MIqNOyHKcCrYNNdNNIsJHZI+61gMiWTancyOnsIjq/RgECn7QgNn6veJCZFaj6VvOyUxA/3bS8W/vE5igoo74WGcGBbS+aIgEdBEME0A9rhi1IixBUIVt7dCOiCKUGNzytkQvn4K/4dmqYgtX+NCrbSIIwsOwCE4BhiUQQ1cgTpoAAruwAN4As/OyHl0XpzXeWvGWczsgx/lvH0C8TmRgQ==</latexit>

R6/R8, mh = 3mc
<latexit sha1_base64="lh3Uqg8RLQelWhhtuWjZirJLfdU=">AAAB+nicdZDLSgMxFIbP1Hu91bp0EyyCgtRJhbYuhIIbl1rsBdoyZNK0DU1mhiSjlFrfxI0LRdz6JO58GzOtgor+EPj4/3M4J8ePBNfGdd+d1Nz8wuLS8kp6dW19YzOzla3rMFaU1WgoQtX0iWaCB6xmuBGsGSlGpC9Ywx+eJXnjminNw+DKjCLWkaQf8B6nxFjLy2xVveJR1Ssf3klvcHosPeplcm7edV2MMUoAl4quhZOTcgGXEU4iq1wl2z4Aqwsv89buhjSWLDBUEK1b2I1MZ0yU4VSwSbodaxYROiR91rIYEMl0ZzxdfYL2rNNFvVDZFxg0db93jInUeiR9WymJGejfWWL+lbVi0yt3xjyIYsMCOhvUiwUyIUrugLpcMWrEyAKhittdER0QRaix10rbI3z9FP0P9UIeW77EuUoBZlqGHdiFfcBQggqcwwXUgMIN3MMjPDm3zoPz7LzMSlPOZ882/JDz+gHb+5PL</latexit><latexit sha1_base64="cC44TcCDyxxwd3E40UrhQDEB3cM=">AAAB+nicdZDLSgMxFIYzXmu9TevSTbAIXUidVOhlIRTcuKzFXqAtQyZN29BkZkgySqn1FXwCNy4UcesT+AjufBD3ZloFFT0Q+Pj/czgnvxdyprTjvFkLi0vLK6uJteT6xubWtp1KN1QQSULrJOCBbHlYUc58WtdMc9oKJcXC47TpjU5iv3lBpWKBf67HIe0KPPBZnxGsjeTaqZpbOKy5pYNr4Q6Pj4RLXDvj5BzHQQjBGFCx4Bgol0t5VIIotkxlKulO9v3lplN17ddOLyCRoL4mHCvVRk6ouxMsNSOcTpOdSNEQkxEe0LZBHwuqupPZ6VO4b5Qe7AfSPF/Dmfp9YoKFUmPhmU6B9VD99mLxL68d6X6pO2F+GGnqk/mifsShDmCcA+wxSYnmYwOYSGZuhWSIJSbapJU0IXz9FP4PjXwOGT5DmUoezCsBdsEeyAIEiqACTkEV1AEBl+AW3IMH68q6sx6tp3nrgvU5swN+lPX8AWGalmw=</latexit><latexit sha1_base64="cC44TcCDyxxwd3E40UrhQDEB3cM=">AAAB+nicdZDLSgMxFIYzXmu9TevSTbAIXUidVOhlIRTcuKzFXqAtQyZN29BkZkgySqn1FXwCNy4UcesT+AjufBD3ZloFFT0Q+Pj/czgnvxdyprTjvFkLi0vLK6uJteT6xubWtp1KN1QQSULrJOCBbHlYUc58WtdMc9oKJcXC47TpjU5iv3lBpWKBf67HIe0KPPBZnxGsjeTaqZpbOKy5pYNr4Q6Pj4RLXDvj5BzHQQjBGFCx4Bgol0t5VIIotkxlKulO9v3lplN17ddOLyCRoL4mHCvVRk6ouxMsNSOcTpOdSNEQkxEe0LZBHwuqupPZ6VO4b5Qe7AfSPF/Dmfp9YoKFUmPhmU6B9VD99mLxL68d6X6pO2F+GGnqk/mifsShDmCcA+wxSYnmYwOYSGZuhWSIJSbapJU0IXz9FP4PjXwOGT5DmUoezCsBdsEeyAIEiqACTkEV1AEBl+AW3IMH68q6sx6tp3nrgvU5swN+lPX8AWGalmw=</latexit><latexit sha1_base64="RQKoAbU6kV4N2L964P94hIwcFIM=">AAAB+nicdZDLSgMxFIYzXmu9TXXpJlgEF1InFdrpQii4cVmLvUBbhkyatqHJzJBklDLWN3HjQhG3Pok738ZMW0FFDwQ+/v8czsnvR5wp7Tgf1tLyyuraemYju7m1vbNr5/aaKowloQ0S8lC2fawoZwFtaKY5bUeSYuFz2vLHF6nfuqFSsTC41pOI9gQeBmzACNZG8uxc3Sud1j335F54o/Mz4RHPzjsFx3EQQjAFVC45BioVt4hciFLLVB4squbZ791+SGJBA004VqqDnEj3Eiw1I5xOs91Y0QiTMR7SjsEAC6p6yez0KTwySh8OQmleoOFM/T6RYKHURPimU2A9Ur+9VPzL68R64PYSFkSxpgGZLxrEHOoQpjnAPpOUaD4xgIlk5lZIRlhiok1aWRPC10/h/9AsFpDhK5SvFhdxZMABOATHAIEyqIJLUAMNQMAteABP4Nm6sx6tF+t13rpkLWb2wY+y3j4BuO2S9A==</latexit>

R6/R8, mh = 2mc
<latexit sha1_base64="4DgAQRTrVdKuZJ9Qtc8C54FU5H4=">AAAB+nicdZDNSgMxFIXv+FvrX6tLN8EiKEidzELbhVBw41LFtkI7DJk0bYPJzJBklDLWN3HjQhG3Pok738aMVVDRA4GPc+7l3twwEVwb131zpqZnZufmCwvFxaXlldVSea2l41RR1qSxiNVFSDQTPGJNw41gF4liRIaCtcPLozxvXzGleRydm1HCfEkGEe9zSoy1glL5LNjfOwtqu7cyGB56MqBBqeJWXdfFGKMc8MG+a6Fer3m4hnAeWVUaa90dsDoJSq/dXkxTySJDBdG6g93E+BlRhlPBxsVuqllC6CUZsI7FiEim/exj9THask4P9WNlX2TQh/u9IyNS65EMbaUkZqh/Z7n5V9ZJTb/mZzxKUsMiOhnUTwUyMcrvgHpcMWrEyAKhittdER0SRaix1yraI3z9FP0PLa+KLZ/iSsODiQqwAZuwDRgOoAHHcAJNoHANd/AAj86Nc+88Oc+T0inns2cdfsh5eQfadJPK</latexit><latexit sha1_base64="ZwywTCQeqXJvq/IstYh9Z4cXN3k=">AAAB+nicdZDLSgMxFIYz9Vbrra1LN8EidCF1MoteFkLBjcta7AXaMmTStA1NZoYko5RaX8EncONCEbc+gY/gzgdxb6ZVUNEDgY//P4dz8nshZ0rb9puVWFpeWV1Lrqc2Nre2d9KZbFMFkSS0QQIeyLaHFeXMpw3NNKftUFIsPE5b3vgk9lsXVCoW+Od6EtKewEOfDRjB2khuOlN3i0d1t3x4LdzRsSNc4qZzdsG2bYQQjAGViraBSqXsoDJEsWUqV8128+8vN92am37t9gMSCeprwrFSHWSHujfFUjPC6SzVjRQNMRnjIe0Y9LGgqjednz6DB0bpw0EgzfM1nKvfJ6ZYKDURnukUWI/Uby8W//I6kR6Ue1Pmh5GmPlksGkQc6gDGOcA+k5RoPjGAiWTmVkhGWGKiTVopE8LXT+H/0HQKyPAZylUdsKgk2AP7IA8QKIEqOAU10AAEXIJbcA8erCvrznq0nhatCetzZhf8KOv5A2ATlms=</latexit><latexit sha1_base64="ZwywTCQeqXJvq/IstYh9Z4cXN3k=">AAAB+nicdZDLSgMxFIYz9Vbrra1LN8EidCF1MoteFkLBjcta7AXaMmTStA1NZoYko5RaX8EncONCEbc+gY/gzgdxb6ZVUNEDgY//P4dz8nshZ0rb9puVWFpeWV1Lrqc2Nre2d9KZbFMFkSS0QQIeyLaHFeXMpw3NNKftUFIsPE5b3vgk9lsXVCoW+Od6EtKewEOfDRjB2khuOlN3i0d1t3x4LdzRsSNc4qZzdsG2bYQQjAGViraBSqXsoDJEsWUqV8128+8vN92am37t9gMSCeprwrFSHWSHujfFUjPC6SzVjRQNMRnjIe0Y9LGgqjednz6DB0bpw0EgzfM1nKvfJ6ZYKDURnukUWI/Uby8W//I6kR6Ue1Pmh5GmPlksGkQc6gDGOcA+k5RoPjGAiWTmVkhGWGKiTVopE8LXT+H/0HQKyPAZylUdsKgk2AP7IA8QKIEqOAU10AAEXIJbcA8erCvrznq0nhatCetzZhf8KOv5A2ATlms=</latexit><latexit sha1_base64="nvFCrJEoraZ3K9zQr0OR2E4QAUA=">AAAB+nicdZDLSgMxFIYz9VbrrdWlm2ARXEidzKKXhVBw47IWe4F2GDJp2oYmM0OSUcpY38SNC0Xc+iTufBszbQUVPRD4+P9zOCe/H3GmtG1/WJmV1bX1jexmbmt7Z3cvX9hvqzCWhLZIyEPZ9bGinAW0pZnmtBtJioXPacefXKR+54ZKxcLgWk8j6go8CtiQEayN5OULTa981vSqp/fCG587wiNevmiXbNtGCMEUUKVsG6jVqg6qQpRapopgWQ0v/94fhCQWNNCEY6V6yI60m2CpGeF0luvHikaYTPCI9gwGWFDlJvPTZ/DYKAM4DKV5gYZz9ftEgoVSU+GbToH1WP32UvEvrxfrYdVNWBDFmgZksWgYc6hDmOYAB0xSovnUACaSmVshGWOJiTZp5UwIXz+F/0PbKSHDV6hYd5ZxZMEhOAInAIEKqINL0AAtQMAteABP4Nm6sx6tF+t10ZqxljMH4EdZb5+3ZpLz</latexit>R6/R8, mh = mc

<latexit sha1_base64="QRtT2eNIdgcmTLL9ej1CCoUhYeM=">AAAB+XicdZDNSgMxFIXv+G/9G+vSTbAIClInXbTThVBw41LFqtAOQyZN22AyMySZQhnqk7hxoYhb38Sdb2PGKqjogcDHOfdyb26UCq6N5705M7Nz8wuLS8ulldW19Q13s3ypk0xR1qaJSNR1RDQTPGZtw41g16liREaCXUU3x0V+NWJK8yS+MOOUBZIMYt7nlBhrha57HtYPz0P/4FaGwyMZ0tCteFXP8zDGqADcqHsWmk2/hn2Ei8iq0ip398HqNHRfu72EZpLFhgqidQd7qQlyogyngk1K3UyzlNAbMmAdizGRTAf5x+YTtGudHuonyr7YoA/3e0dOpNZjGdlKScxQ/84K86+sk5m+H+Q8TjPDYjod1M8EMgkqzoB6XDFqxNgCoYrbXREdEkWosccq2SN8/RT9D5e1KrZ8hiutGky1BNuwA3uAoQEtOIFTaAOFEdzBAzw6uXPvPDnP09IZ57NnC37IeXkHZNuTjg==</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="MCPioLWqEprSBTBmVCnKHPu9C7A=">AAAB+XicdZDLSgMxFIYz9VbrbdSlm2ARXEiddNFOF0LBjcta7AXaYcikaRuazAxJplCG+iRuXCji1jdx59uYaSuo6IHAx/+fwzn5g5gzpR3nw8qtrW9sbuW3Czu7e/sH9uFRW0WJJLRFIh7JboAV5SykLc00p91YUiwCTjvB5DrzO1MqFYvCOz2LqSfwKGRDRrA2km/bTb9y2fTdi3vhj6+ET3y76JQcx0EIwQxQteIYqNXcMnIhyixTRbCqhm+/9wcRSQQNNeFYqR5yYu2lWGpGOJ0X+omiMSYTPKI9gyEWVHnp4vI5PDPKAA4jaV6o4UL9PpFiodRMBKZTYD1Wv71M/MvrJXroeikL40TTkCwXDRMOdQSzGOCASUo0nxnARDJzKyRjLDHRJqyCCeHrp/B/aJdLyPAtKtbLqzjy4AScgnOAQBXUwQ1ogBYgYAoewBN4tlLr0XqxXpetOWs1cwx+lPX2CUHNkrc=</latexit>
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Continuum  results on the moments  
R4, mh = mc

<latexit sha1_base64="lpU5ixJHc6SRIPsORGsX7eOOGIs=">AAAB83icdZDNSgMxFIXv1L9aq1ZdugkWwYWUSRHbLoSCG5et2B9oy5BJ0zY0mRmSjFBKfQw3LhRx697ncOfORzHTKqjohcDHOfdyb44fCa6N6745qaXlldW19HpmI7u5tZ3b2W3qMFaUNWgoQtX2iWaCB6xhuBGsHSlGpC9Yyx+fJ37rminNw+DKTCLWk2QY8AGnxFipe+mdHN9Ib3QmPerl8m7BdV2MMUoAl05dC5VKuYjLCCeWrXw1+1J/B4Cal3vt9kMaSxYYKojWHexGpjclynAq2CzTjTWLCB2TIetYDIhkujed3zxDh1bpo0Go7AsMmqvfJ6ZEaj2Rvu2UxIz0by8R//I6sRmUe1MeRLFhAV0sGsQCmRAlAaA+V4waMbFAqOL2VkRHRBFqbEwZG8LXT9H/0CwWsOU6zleLsKg07MMBHAGGElThAmrQAAoR3MI9PDixc+c8Ok+L1pTzObMHP8p5/gB1pJN5</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="jIJgeoTgMezRtdCI+H7zX5XCllU=">AAAB83icdZDNSgMxFIUz9a/Wv6pLN8EiuJCSFLHtQii4cVnFtkI7DJk0bUOTzJBkhDLUx3DjQhG3vow738ZMW0FFLwQ+zrmXe3PCWHBjEfrwckvLK6tr+fXCxubW9k5xd69tokRT1qKRiPRtSAwTXLGW5Vaw21gzIkPBOuH4IvM7d0wbHqkbO4mZL8lQ8QGnxDqpdx2cntzLYHQuAxoUS6iMEMIYwwxw9Qw5qNdrFVyDOLNclcCimkHxvdePaCKZslQQY7oYxdZPibacCjYt9BLDYkLHZMi6DhWRzPjp7OYpPHJKHw4i7Z6ycKZ+n0iJNGYiQ9cpiR2Z314m/uV1Ezuo+SlXcWKZovNFg0RAG8EsANjnmlErJg4I1dzdCumIaEKti6ngQvj6Kfwf2pUydnyFS43KIo48OACH4BhgUAUNcAmaoAUoiMEDeALPXuI9ei/e67w15y1m9sGP8t4+AXtakUQ=</latexit>

R6/R8, mh = mc
<latexit sha1_base64="QRtT2eNIdgcmTLL9ej1CCoUhYeM=">AAAB+XicdZDNSgMxFIXv+G/9G+vSTbAIClInXbTThVBw41LFqtAOQyZN22AyMySZQhnqk7hxoYhb38Sdb2PGKqjogcDHOfdyb26UCq6N5705M7Nz8wuLS8ulldW19Q13s3ypk0xR1qaJSNR1RDQTPGZtw41g16liREaCXUU3x0V+NWJK8yS+MOOUBZIMYt7nlBhrha57HtYPz0P/4FaGwyMZ0tCteFXP8zDGqADcqHsWmk2/hn2Ei8iq0ip398HqNHRfu72EZpLFhgqidQd7qQlyogyngk1K3UyzlNAbMmAdizGRTAf5x+YTtGudHuonyr7YoA/3e0dOpNZjGdlKScxQ/84K86+sk5m+H+Q8TjPDYjod1M8EMgkqzoB6XDFqxNgCoYrbXREdEkWosccq2SN8/RT9D5e1KrZ8hiutGky1BNuwA3uAoQEtOIFTaAOFEdzBAzw6uXPvPDnP09IZ57NnC37IeXkHZNuTjg==</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="MCPioLWqEprSBTBmVCnKHPu9C7A=">AAAB+XicdZDLSgMxFIYz9VbrbdSlm2ARXEiddNFOF0LBjcta7AXaYcikaRuazAxJplCG+iRuXCji1jdx59uYaSuo6IHAx/+fwzn5g5gzpR3nw8qtrW9sbuW3Czu7e/sH9uFRW0WJJLRFIh7JboAV5SykLc00p91YUiwCTjvB5DrzO1MqFYvCOz2LqSfwKGRDRrA2km/bTb9y2fTdi3vhj6+ET3y76JQcx0EIwQxQteIYqNXcMnIhyixTRbCqhm+/9wcRSQQNNeFYqR5yYu2lWGpGOJ0X+omiMSYTPKI9gyEWVHnp4vI5PDPKAA4jaV6o4UL9PpFiodRMBKZTYD1Wv71M/MvrJXroeikL40TTkCwXDRMOdQSzGOCASUo0nxnARDJzKyRjLDHRJqyCCeHrp/B/aJdLyPAtKtbLqzjy4AScgnOAQBXUwQ1ogBYgYAoewBN4tlLr0XqxXpetOWs1cwx+lPX2CUHNkrc=</latexit>

R8/R10, mh = mc
<latexit sha1_base64="rit/4gRJIZp5814NFpufngpkayY=">AAAB/HicdZDNSgMxFIXv+FvrX22XboJFUJCadGHrQii4cVmLVaEtQyZN22AyMyQZoQz1Vdy4UMStD+LOtzHTKqjogcDHOfdyb24QS2Esxu/e3PzC4tJybiW/ura+sVnYKl6aKNGMt1kkI30dUMOlCHnbCiv5daw5VYHkV8HNaZZf3XJtRBRe2HHMe4oOQzEQjFpn+YVSy68ftvyU4MnBnfJHJ8pnfqGMKxhjQgjKgNSOsIPj43qV1BHJIqdyo9jdB6emX3jr9iOWKB5aJqkxHYJj20uptoJJPsl3E8Njym7okHcchlRx00uny0/QrnP6aBBp90KLpu73jpQqY8YqcJWK2pH5nWXmX1knsYN6LxVhnFgestmgQSKRjVB2CdQXmjMrxw4o08LtitiIasqsu1feHeHrp+h/uKxWiONzUm5UYaYcbMMO7AGBGjTgDJrQBgZjuIdHePLuvAfv2XuZlc55nz0l+CHv9QOfD5TP</latexit><latexit sha1_base64="c0Sk0gOwAQQE/3c+fkSVCEN0UKM=">AAAB/HicdZDNSgMxFIUz9a/Wv7Eu3QSL0IVo0oVtF0LBjUsVq4V2GDJpxoYmM0OSEcrQvoKP4MaFIm59AB/BnQ/i3oxVUNELgY9z7uXenCARXBuEXp3CzOzc/EJxsbS0vLK65q6Xz3WcKsraNBax6gREM8Ej1jbcCNZJFCMyEOwiGB7m/sUVU5rH0ZkZJcyT5DLiIafEWMl3N079xt6pn2E03plIf3Agfeq7FbSLEMIYwxxwfR9ZaDYbNdyAOLdsVVrlXvXt+bp37LsvvX5MU8kiQwXRuotRYryMKMOpYONSL9UsIXRILlnXYkQk0172cfwYblulD8NY2RcZ+KF+n8iI1HokA9spiRno314u/uV1UxM2vIxHSWpYRKeLwlRAE8M8CdjnilEjRhYIVdzeCumAKEKNzatkQ/j6Kfwfzmu72PIJrrRqYFpFsAm2QBVgUActcASOQRtQMAI34A7cOxPn1nlwHqetBedzZgP8KOfpHSSul3A=</latexit><latexit sha1_base64="c0Sk0gOwAQQE/3c+fkSVCEN0UKM=">AAAB/HicdZDNSgMxFIUz9a/Wv7Eu3QSL0IVo0oVtF0LBjUsVq4V2GDJpxoYmM0OSEcrQvoKP4MaFIm59AB/BnQ/i3oxVUNELgY9z7uXenCARXBuEXp3CzOzc/EJxsbS0vLK65q6Xz3WcKsraNBax6gREM8Ej1jbcCNZJFCMyEOwiGB7m/sUVU5rH0ZkZJcyT5DLiIafEWMl3N079xt6pn2E03plIf3Agfeq7FbSLEMIYwxxwfR9ZaDYbNdyAOLdsVVrlXvXt+bp37LsvvX5MU8kiQwXRuotRYryMKMOpYONSL9UsIXRILlnXYkQk0172cfwYblulD8NY2RcZ+KF+n8iI1HokA9spiRno314u/uV1UxM2vIxHSWpYRKeLwlRAE8M8CdjnilEjRhYIVdzeCumAKEKNzatkQ/j6Kfwfzmu72PIJrrRqYFpFsAm2QBVgUActcASOQRtQMAI34A7cOxPn1nlwHqetBedzZgP8KOfpHSSul3A=</latexit><latexit sha1_base64="pqr/JkrGxR26tekyVOfg4N1A9Zs=">AAAB/HicdZDLSgMxFIYz9VbrbbRLN8EiuJCadGHbhVBw47IWe4G2DJk0bUOTmSHJCGVoX8WNC0Xc+iDufBszbQUVPRD4+P9zOCe/HwmuDUIfTmZtfWNzK7ud29nd2z9wD49aOowVZU0ailB1fKKZ4AFrGm4E60SKEekL1vYn16nfvmdK8zC4M9OI9SUZBXzIKTFW8tx8w6tcNLwEo9n5XHrjK+lRzy2gIkIIYwxTwOVLZKFarZRwBeLUslUAq6p77ntvENJYssBQQbTuYhSZfkKU4VSwWa4XaxYROiEj1rUYEMl0P1kcP4OnVhnAYajsCwxcqN8nEiK1nkrfdkpixvq3l4p/ed3YDCv9hAdRbFhAl4uGsYAmhGkScMAVo0ZMLRCquL0V0jFRhBqbV86G8PVT+D+0SkVs+RYXaqVVHFlwDE7AGcCgDGrgBtRBE1AwBQ/gCTw7c+fReXFel60ZZzWTBz/KefsEfAGT+A==</latexit>

HPQCD: 2+1 flavor improved staggered (asqtad) sea + valence HISQ,
Allison et al, PRD 78 (2008) 054513; McNeile, PRD 82 (2010) 034512

JLQCD: 2+1 flavor  Domain-Wall Fermions, 
Nakayama, Fahy, Hashimoto, PRD 94 (2016) 054507

MP 16:  2+1 flavor HISQ (sea and valence sectors)
Maezawa, PP, PRD  PRD 94 (2016) 034504
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Discrepancies are understood
to be due simple a2 + a4

extrapolations
<latexit sha1_base64="+vCYdUU9yQVP/TAMABg4shlk/Vo="></latexit><latexit sha1_base64="+vCYdUU9yQVP/TAMABg4shlk/Vo="></latexit><latexit sha1_base64="+vCYdUU9yQVP/TAMABg4shlk/Vo="></latexit><latexit sha1_base64="+vCYdUU9yQVP/TAMABg4shlk/Vo="></latexit>



Continuum  results on the moments (cont’d)  
R4, mh = mc

<latexit sha1_base64="lpU5ixJHc6SRIPsORGsX7eOOGIs=">AAAB83icdZDNSgMxFIXv1L9aq1ZdugkWwYWUSRHbLoSCG5et2B9oy5BJ0zY0mRmSjFBKfQw3LhRx697ncOfORzHTKqjohcDHOfdyb44fCa6N6745qaXlldW19HpmI7u5tZ3b2W3qMFaUNWgoQtX2iWaCB6xhuBGsHSlGpC9Yyx+fJ37rminNw+DKTCLWk2QY8AGnxFipe+mdHN9Ib3QmPerl8m7BdV2MMUoAl05dC5VKuYjLCCeWrXw1+1J/B4Cal3vt9kMaSxYYKojWHexGpjclynAq2CzTjTWLCB2TIetYDIhkujed3zxDh1bpo0Go7AsMmqvfJ6ZEaj2Rvu2UxIz0by8R//I6sRmUe1MeRLFhAV0sGsQCmRAlAaA+V4waMbFAqOL2VkRHRBFqbEwZG8LXT9H/0CwWsOU6zleLsKg07MMBHAGGElThAmrQAAoR3MI9PDixc+c8Ok+L1pTzObMHP8p5/gB1pJN5</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="7suqCAMwpFNKW5VmGhcieSANehw=">AAAB83icdZDNSgMxFIUz/tZatepSkGARXEiZFLHtQii4cdmK/YF2GDJppg1NZoYkI5Sh7nwFNy4Uceu+z+HOZ/AlzLQKKnoh8HHOvdyb40WcKW3bb9bC4tLyympmLbue29jcym/vtFQYS0KbJOSh7HhYUc4C2tRMc9qJJMXC47Ttjc5Tv31NpWJhcKXHEXUEHgTMZwRrI/Uu3ZPjG+EOz4RL3HzBLtq2jRCCKaDyqW2gWq2UUAWi1DJVqOWmjffb/Wndzb/2+iGJBQ004VipLrIj7SRYakY4nWR7saIRJiM8oF2DARZUOcns5gk8NEof+qE0L9Bwpn6fSLBQaiw80ymwHqrfXir+5XVj7VechAVRrGlA5ov8mEMdwjQA2GeSEs3HBjCRzNwKyRBLTLSJKWtC+Pop/B9apSIy3ECFWgnMKwP2wAE4AgiUQQ1cgDpoAgIicAcewKMVW/fWk/U8b12wPmd2wY+yXj4AU+mU3w==</latexit><latexit sha1_base64="jIJgeoTgMezRtdCI+H7zX5XCllU=">AAAB83icdZDNSgMxFIUz9a/Wv6pLN8EiuJCSFLHtQii4cVnFtkI7DJk0bUOTzJBkhDLUx3DjQhG3vow738ZMW0FFLwQ+zrmXe3PCWHBjEfrwckvLK6tr+fXCxubW9k5xd69tokRT1qKRiPRtSAwTXLGW5Vaw21gzIkPBOuH4IvM7d0wbHqkbO4mZL8lQ8QGnxDqpdx2cntzLYHQuAxoUS6iMEMIYwwxw9Qw5qNdrFVyDOLNclcCimkHxvdePaCKZslQQY7oYxdZPibacCjYt9BLDYkLHZMi6DhWRzPjp7OYpPHJKHw4i7Z6ycKZ+n0iJNGYiQ9cpiR2Z314m/uV1Ezuo+SlXcWKZovNFg0RAG8EsANjnmlErJg4I1dzdCumIaEKti6ngQvj6Kfwf2pUydnyFS43KIo48OACH4BhgUAUNcAmaoAUoiMEDeALPXuI9ei/e67w15y1m9sGP8t4+AXtakUQ=</latexit>

R6/R8, mh = mc
<latexit sha1_base64="QRtT2eNIdgcmTLL9ej1CCoUhYeM=">AAAB+XicdZDNSgMxFIXv+G/9G+vSTbAIClInXbTThVBw41LFqtAOQyZN22AyMySZQhnqk7hxoYhb38Sdb2PGKqjogcDHOfdyb26UCq6N5705M7Nz8wuLS8ulldW19Q13s3ypk0xR1qaJSNR1RDQTPGZtw41g16liREaCXUU3x0V+NWJK8yS+MOOUBZIMYt7nlBhrha57HtYPz0P/4FaGwyMZ0tCteFXP8zDGqADcqHsWmk2/hn2Ei8iq0ip398HqNHRfu72EZpLFhgqidQd7qQlyogyngk1K3UyzlNAbMmAdizGRTAf5x+YTtGudHuonyr7YoA/3e0dOpNZjGdlKScxQ/84K86+sk5m+H+Q8TjPDYjod1M8EMgkqzoB6XDFqxNgCoYrbXREdEkWosccq2SN8/RT9D5e1KrZ8hiutGky1BNuwA3uAoQEtOIFTaAOFEdzBAzw6uXPvPDnP09IZ57NnC37IeXkHZNuTjg==</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="n8ivBiwaXaeImUVdrjprEWUPC8E=">AAAB+XicdZDLSgMxFIYz9VbrbaxLN8EidCF10kUvC6HgxmUt9gJtGTJp2oYmM0OSKZShvoIv4MaFIm59Ax/BnQ/i3kyroKIHAh//fw7n5PdCzpR2nDcrtbK6tr6R3sxsbe/s7tn72ZYKIklokwQ8kB0PK8qZT5uaaU47oaRYeJy2vcl54renVCoW+Fd6FtK+wCOfDRnB2kiubTfc0mnDrZxcC3d8Jlzi2jmn4DgOQggmgMolx0C1WimiCkSJZSpXy/by7y83vbprv/YGAYkE9TXhWKkuckLdj7HUjHA6z/QiRUNMJnhEuwZ9LKjqx4vL5/DYKAM4DKR5voYL9ftEjIVSM+GZToH1WP32EvEvrxvpYaUfMz+MNPXJctEw4lAHMIkBDpikRPOZAUwkM7dCMsYSE23CypgQvn4K/4dWsYAMX6JcrQiWlQaH4AjkAQJlUAMXoA6agIApuAX34MGKrTvr0Xpatqasz5kD8KOs5w/qa5Yv</latexit><latexit sha1_base64="MCPioLWqEprSBTBmVCnKHPu9C7A=">AAAB+XicdZDLSgMxFIYz9VbrbdSlm2ARXEiddNFOF0LBjcta7AXaYcikaRuazAxJplCG+iRuXCji1jdx59uYaSuo6IHAx/+fwzn5g5gzpR3nw8qtrW9sbuW3Czu7e/sH9uFRW0WJJLRFIh7JboAV5SykLc00p91YUiwCTjvB5DrzO1MqFYvCOz2LqSfwKGRDRrA2km/bTb9y2fTdi3vhj6+ET3y76JQcx0EIwQxQteIYqNXcMnIhyixTRbCqhm+/9wcRSQQNNeFYqR5yYu2lWGpGOJ0X+omiMSYTPKI9gyEWVHnp4vI5PDPKAA4jaV6o4UL9PpFiodRMBKZTYD1Wv71M/MvrJXroeikL40TTkCwXDRMOdQSzGOCASUo0nxnARDJzKyRjLDHRJqyCCeHrp/B/aJdLyPAtKtbLqzjy4AScgnOAQBXUwQ1ogBYgYAoewBN4tlLr0XqxXpetOWs1cwx+lPX2CUHNkrc=</latexit>

R8/R10, mh = mc
<latexit sha1_base64="rit/4gRJIZp5814NFpufngpkayY=">AAAB/HicdZDNSgMxFIXv+FvrX22XboJFUJCadGHrQii4cVmLVaEtQyZN22AyMyQZoQz1Vdy4UMStD+LOtzHTKqjogcDHOfdyb24QS2Esxu/e3PzC4tJybiW/ura+sVnYKl6aKNGMt1kkI30dUMOlCHnbCiv5daw5VYHkV8HNaZZf3XJtRBRe2HHMe4oOQzEQjFpn+YVSy68ftvyU4MnBnfJHJ8pnfqGMKxhjQgjKgNSOsIPj43qV1BHJIqdyo9jdB6emX3jr9iOWKB5aJqkxHYJj20uptoJJPsl3E8Njym7okHcchlRx00uny0/QrnP6aBBp90KLpu73jpQqY8YqcJWK2pH5nWXmX1knsYN6LxVhnFgestmgQSKRjVB2CdQXmjMrxw4o08LtitiIasqsu1feHeHrp+h/uKxWiONzUm5UYaYcbMMO7AGBGjTgDJrQBgZjuIdHePLuvAfv2XuZlc55nz0l+CHv9QOfD5TP</latexit><latexit sha1_base64="c0Sk0gOwAQQE/3c+fkSVCEN0UKM=">AAAB/HicdZDNSgMxFIUz9a/Wv7Eu3QSL0IVo0oVtF0LBjUsVq4V2GDJpxoYmM0OSEcrQvoKP4MaFIm59AB/BnQ/i3oxVUNELgY9z7uXenCARXBuEXp3CzOzc/EJxsbS0vLK65q6Xz3WcKsraNBax6gREM8Ej1jbcCNZJFCMyEOwiGB7m/sUVU5rH0ZkZJcyT5DLiIafEWMl3N079xt6pn2E03plIf3Agfeq7FbSLEMIYwxxwfR9ZaDYbNdyAOLdsVVrlXvXt+bp37LsvvX5MU8kiQwXRuotRYryMKMOpYONSL9UsIXRILlnXYkQk0172cfwYblulD8NY2RcZ+KF+n8iI1HokA9spiRno314u/uV1UxM2vIxHSWpYRKeLwlRAE8M8CdjnilEjRhYIVdzeCumAKEKNzatkQ/j6Kfwfzmu72PIJrrRqYFpFsAm2QBVgUActcASOQRtQMAI34A7cOxPn1nlwHqetBedzZgP8KOfpHSSul3A=</latexit><latexit sha1_base64="c0Sk0gOwAQQE/3c+fkSVCEN0UKM=">AAAB/HicdZDNSgMxFIUz9a/Wv7Eu3QSL0IVo0oVtF0LBjUsVq4V2GDJpxoYmM0OSEcrQvoKP4MaFIm59AB/BnQ/i3oxVUNELgY9z7uXenCARXBuEXp3CzOzc/EJxsbS0vLK65q6Xz3WcKsraNBax6gREM8Ej1jbcCNZJFCMyEOwiGB7m/sUVU5rH0ZkZJcyT5DLiIafEWMl3N079xt6pn2E03plIf3Agfeq7FbSLEMIYwxxwfR9ZaDYbNdyAOLdsVVrlXvXt+bp37LsvvX5MU8kiQwXRuotRYryMKMOpYONSL9UsIXRILlnXYkQk0172cfwYblulD8NY2RcZ+KF+n8iI1HokA9spiRno314u/uV1UxM2vIxHSWpYRKeLwlRAE8M8CdjnilEjRhYIVdzeCumAKEKNzatkQ/j6Kfwfzmu72PIJrrRqYFpFsAm2QBVgUActcASOQRtQMAI34A7cOxPn1nlwHqetBedzZgP8KOfpHSSul3A=</latexit><latexit sha1_base64="pqr/JkrGxR26tekyVOfg4N1A9Zs=">AAAB/HicdZDLSgMxFIYz9VbrbbRLN8EiuJCadGHbhVBw47IWe4G2DJk0bUOTmSHJCGVoX8WNC0Xc+iDufBszbQUVPRD4+P9zOCe/HwmuDUIfTmZtfWNzK7ud29nd2z9wD49aOowVZU0ailB1fKKZ4AFrGm4E60SKEekL1vYn16nfvmdK8zC4M9OI9SUZBXzIKTFW8tx8w6tcNLwEo9n5XHrjK+lRzy2gIkIIYwxTwOVLZKFarZRwBeLUslUAq6p77ntvENJYssBQQbTuYhSZfkKU4VSwWa4XaxYROiEj1rUYEMl0P1kcP4OnVhnAYajsCwxcqN8nEiK1nkrfdkpixvq3l4p/ed3YDCv9hAdRbFhAl4uGsYAmhGkScMAVo0ZMLRCquL0V0jFRhBqbV86G8PVT+D+0SkVs+RYXaqVVHFlwDE7AGcCgDGrgBtRBE1AwBQ/gCTw7c+fReXFel60ZZzWTBz/KefsEfAGT+A==</latexit>
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Weighted average over independent lattice determinations:

R6/R8 = 1.1099± 0.0008, �2/df = 2.364
<latexit sha1_base64="dQ0dtVqvBcaNv07lRZ+MF7LgIsE=">AAACEnicdVDLSgMxFM3UV62vqks3wSIoSJuMpZ0uBMGNSy32AW0dMmmmDc08SDJCKfoLbvwVNy4UcevKnX9j+hBU9EDgcM653NzjxYIrjdCHlZqbX1hcSi9nVlbX1jeym1t1FSWSshqNRCSbHlFM8JDVNNeCNWPJSOAJ1vAGp2O/cc2k4lF4qYcx6wSkF3KfU6KN5GYPqm6pUHWdY5zHqFJpxwFEeYSQc3jbpn1+ZRe6/rGdPy oV3Wxu4mCMJxFcLiFDKhXHxg7EY8sgB2Y4d7Pv7W5Ek4CFmgqiVAujWHdGRGpOBbvJtBPFYkIHpMdahoYkYKozmpx0A/eM0oV+JM0LNZyo3ydGJFBqGHgmGRDdV7+9sfiX10q073RGPIwTzUI6XeQnAuoIjvuBXS4Z1WJoCKGSm79C2ieSUG1azJgSvi6F/5O6nceGXxRzJ/asjjTYAbtgH2BQBifgDJyDGqDgDjyAJ/Bs3VuP1ov1Oo2mrNnMNvgB6+0TIpSZVQ==</latexit><latexit sha1_base64="dQ0dtVqvBcaNv07lRZ+MF7LgIsE=">AAACEnicdVDLSgMxFM3UV62vqks3wSIoSJuMpZ0uBMGNSy32AW0dMmmmDc08SDJCKfoLbvwVNy4UcevKnX9j+hBU9EDgcM653NzjxYIrjdCHlZqbX1hcSi9nVlbX1jeym1t1FSWSshqNRCSbHlFM8JDVNNeCNWPJSOAJ1vAGp2O/cc2k4lF4qYcx6wSkF3KfU6KN5GYPqm6pUHWdY5zHqFJpxwFEeYSQc3jbpn1+ZRe6/rGdPy oV3Wxu4mCMJxFcLiFDKhXHxg7EY8sgB2Y4d7Pv7W5Ek4CFmgqiVAujWHdGRGpOBbvJtBPFYkIHpMdahoYkYKozmpx0A/eM0oV+JM0LNZyo3ydGJFBqGHgmGRDdV7+9sfiX10q073RGPIwTzUI6XeQnAuoIjvuBXS4Z1WJoCKGSm79C2ieSUG1azJgSvi6F/5O6nceGXxRzJ/asjjTYAbtgH2BQBifgDJyDGqDgDjyAJ/Bs3VuP1ov1Oo2mrNnMNvgB6+0TIpSZVQ==</latexit><latexit sha1_base64="dQ0dtVqvBcaNv07lRZ+MF7LgIsE=">AAACEnicdVDLSgMxFM3UV62vqks3wSIoSJuMpZ0uBMGNSy32AW0dMmmmDc08SDJCKfoLbvwVNy4UcevKnX9j+hBU9EDgcM653NzjxYIrjdCHlZqbX1hcSi9nVlbX1jeym1t1FSWSshqNRCSbHlFM8JDVNNeCNWPJSOAJ1vAGp2O/cc2k4lF4qYcx6wSkF3KfU6KN5GYPqm6pUHWdY5zHqFJpxwFEeYSQc3jbpn1+ZRe6/rGdPy oV3Wxu4mCMJxFcLiFDKhXHxg7EY8sgB2Y4d7Pv7W5Ek4CFmgqiVAujWHdGRGpOBbvJtBPFYkIHpMdahoYkYKozmpx0A/eM0oV+JM0LNZyo3ydGJFBqGHgmGRDdV7+9sfiX10q073RGPIwTzUI6XeQnAuoIjvuBXS4Z1WJoCKGSm79C2ieSUG1azJgSvi6F/5O6nceGXxRzJ/asjjTYAbtgH2BQBifgDJyDGqDgDjyAJ/Bs3VuP1ov1Oo2mrNnMNvgB6+0TIpSZVQ==</latexit><latexit sha1_base64="dQ0dtVqvBcaNv07lRZ+MF7LgIsE=">AAACEnicdVDLSgMxFM3UV62vqks3wSIoSJuMpZ0uBMGNSy32AW0dMmmmDc08SDJCKfoLbvwVNy4UcevKnX9j+hBU9EDgcM653NzjxYIrjdCHlZqbX1hcSi9nVlbX1jeym1t1FSWSshqNRCSbHlFM8JDVNNeCNWPJSOAJ1vAGp2O/cc2k4lF4qYcx6wSkF3KfU6KN5GYPqm6pUHWdY5zHqFJpxwFEeYSQc3jbpn1+ZRe6/rGdPy oV3Wxu4mCMJxFcLiFDKhXHxg7EY8sgB2Y4d7Pv7W5Ek4CFmgqiVAujWHdGRGpOBbvJtBPFYkIHpMdahoYkYKozmpx0A/eM0oV+JM0LNZyo3ydGJFBqGHgmGRDdV7+9sfiX10q073RGPIwTzUI6XeQnAuoIjvuBXS4Z1WJoCKGSm79C2ieSUG1azJgSvi6F/5O6nceGXxRzJ/asjjTYAbtgH2BQBifgDJyDGqDgDjyAJ/Bs3VuP1ov1Oo2mrNnMNvgB6+0TIpSZVQ==</latexit>

R4 = 1.2784± 0.0027, �2/df = 1.235
<latexit sha1_base64="7qWGfYpvTrjFadBNt0XqzPPieFM=">AAACEHicdVDLSgMxFM34rPU16tJNsIgupE7GatuFUHDjsop9QGcsmTTThmYeJBmhlPoHbvwVNy4UcevSnX9jpq2gogcCh3PO5eYeL+ZMKsv6MGZm5+YXFjNL2eWV1bV1c2OzLqNEEFojEY9E08OSchbSmmKK02YsKA48Thte/yz1GzdUSBaFV2oQUzfA3ZD5jGClpba5d9kunKK8XSwVoBMH0Mpbll08uIUO6bFr+7Djp+7Rcd vMpZaFEBpnUPHE0qRcLtmoBFFqaeTAFNW2+e50IpIENFSEYylbyIqVO8RCMcLpKOskksaY9HGXtjQNcUClOxwfNIK7WulAPxL6hQqO1e8TQxxIOQg8nQyw6snfXir+5bUS5ZfcIQvjRNGQTBb5CYcqgmk7sMMEJYoPNMFEMP1XSHpYYKJ0h1ldwtel8H9St/NI84tCrmJP68iAbbAD9gECRVAB56AKaoCAO/AAnsCzcW88Gi/G6yQ6Y0xntsAPGG+fbtCYZg==</latexit><latexit sha1_base64="7qWGfYpvTrjFadBNt0XqzPPieFM=">AAACEHicdVDLSgMxFM34rPU16tJNsIgupE7GatuFUHDjsop9QGcsmTTThmYeJBmhlPoHbvwVNy4UcevSnX9jpq2gogcCh3PO5eYeL+ZMKsv6MGZm5+YXFjNL2eWV1bV1c2OzLqNEEFojEY9E08OSchbSmmKK02YsKA48Thte/yz1GzdUSBaFV2oQUzfA3ZD5jGClpba5d9kunKK8XSwVoBMH0Mpbll08uIUO6bFr+7Djp+7Rcd vMpZaFEBpnUPHE0qRcLtmoBFFqaeTAFNW2+e50IpIENFSEYylbyIqVO8RCMcLpKOskksaY9HGXtjQNcUClOxwfNIK7WulAPxL6hQqO1e8TQxxIOQg8nQyw6snfXir+5bUS5ZfcIQvjRNGQTBb5CYcqgmk7sMMEJYoPNMFEMP1XSHpYYKJ0h1ldwtel8H9St/NI84tCrmJP68iAbbAD9gECRVAB56AKaoCAO/AAnsCzcW88Gi/G6yQ6Y0xntsAPGG+fbtCYZg==</latexit><latexit sha1_base64="7qWGfYpvTrjFadBNt0XqzPPieFM=">AAACEHicdVDLSgMxFM34rPU16tJNsIgupE7GatuFUHDjsop9QGcsmTTThmYeJBmhlPoHbvwVNy4UcevSnX9jpq2gogcCh3PO5eYeL+ZMKsv6MGZm5+YXFjNL2eWV1bV1c2OzLqNEEFojEY9E08OSchbSmmKK02YsKA48Thte/yz1GzdUSBaFV2oQUzfA3ZD5jGClpba5d9kunKK8XSwVoBMH0Mpbll08uIUO6bFr+7Djp+7Rcd vMpZaFEBpnUPHE0qRcLtmoBFFqaeTAFNW2+e50IpIENFSEYylbyIqVO8RCMcLpKOskksaY9HGXtjQNcUClOxwfNIK7WulAPxL6hQqO1e8TQxxIOQg8nQyw6snfXir+5bUS5ZfcIQvjRNGQTBb5CYcqgmk7sMMEJYoPNMFEMP1XSHpYYKJ0h1ldwtel8H9St/NI84tCrmJP68iAbbAD9gECRVAB56AKaoCAO/AAnsCzcW88Gi/G6yQ6Y0xntsAPGG+fbtCYZg==</latexit><latexit sha1_base64="7qWGfYpvTrjFadBNt0XqzPPieFM=">AAACEHicdVDLSgMxFM34rPU16tJNsIgupE7GatuFUHDjsop9QGcsmTTThmYeJBmhlPoHbvwVNy4UcevSnX9jpq2gogcCh3PO5eYeL+ZMKsv6MGZm5+YXFjNL2eWV1bV1c2OzLqNEEFojEY9E08OSchbSmmKK02YsKA48Thte/yz1GzdUSBaFV2oQUzfA3ZD5jGClpba5d9kunKK8XSwVoBMH0Mpbll08uIUO6bFr+7Djp+7Rcd vMpZaFEBpnUPHE0qRcLtmoBFFqaeTAFNW2+e50IpIENFSEYylbyIqVO8RCMcLpKOskksaY9HGXtjQNcUClOxwfNIK7WulAPxL6hQqO1e8TQxxIOQg8nQyw6snfXir+5bUS5ZfcIQvjRNGQTBb5CYcqgmk7sMMEJYoPNMFEMP1XSHpYYKJ0h1ldwtel8H9St/NI84tCrmJP68iAbbAD9gECRVAB56AKaoCAO/AAnsCzcW88Gi/G6yQ6Y0xntsAPGG+fbtCYZg==</latexit>

R8/R10 = 1.04905± 0.00050, �2/df = 0.786
<latexit sha1_base64="/TZS6A7qlmi+FZ5XCB/2h15Q7hU=">AAACGXicdVDLSgMxFM3Ud31VXboJFsGFtEnpY7oQBDcutdgHtHXIpJk2NPMgyQhlqJ/hxl9x40IRl7ryb0wfgooeCBzOOZebe9xIcKUR+rBSC4tLyyura+n1jc2t7czObkOFsaSsTkMRypZLFBM8YHXNtWCtSDLiu4I13eHZxG/eMKl4GFzpUcS6PukH3OOUaCM5GVRz7HzNSTAan+AcKlZRCXYiH6IcQqiEjuFthw74dSHf80 5QrmKXnUx26mGMpyFcKSNDqlW7gG2IJ5ZBFsxx4WTeOr2Qxj4LNBVEqTZGke4mRGpOBRunO7FiEaFD0mdtQwPiM9VNppeN4aFRetALpXmBhlP1+0RCfKVGvmuSPtED9dubiH957Vh7djfhQRRrFtDZIi8WUIdwUhPsccmoFiNDCJXc/BXSAZGEalNm2pTwdSn8nzQKOWz4ZTF7WpjXsQr2wQE4AhhUwCk4BxegDii4Aw/gCTxb99aj9WK9zqIpaz6zB37Aev8EKpebYA==</latexit><latexit sha1_base64="/TZS6A7qlmi+FZ5XCB/2h15Q7hU=">AAACGXicdVDLSgMxFM3Ud31VXboJFsGFtEnpY7oQBDcutdgHtHXIpJk2NPMgyQhlqJ/hxl9x40IRl7ryb0wfgooeCBzOOZebe9xIcKUR+rBSC4tLyyura+n1jc2t7czObkOFsaSsTkMRypZLFBM8YHXNtWCtSDLiu4I13eHZxG/eMKl4GFzpUcS6PukH3OOUaCM5GVRz7HzNSTAan+AcKlZRCXYiH6IcQqiEjuFthw74dSHf80 5QrmKXnUx26mGMpyFcKSNDqlW7gG2IJ5ZBFsxx4WTeOr2Qxj4LNBVEqTZGke4mRGpOBRunO7FiEaFD0mdtQwPiM9VNppeN4aFRetALpXmBhlP1+0RCfKVGvmuSPtED9dubiH957Vh7djfhQRRrFtDZIi8WUIdwUhPsccmoFiNDCJXc/BXSAZGEalNm2pTwdSn8nzQKOWz4ZTF7WpjXsQr2wQE4AhhUwCk4BxegDii4Aw/gCTxb99aj9WK9zqIpaz6zB37Aev8EKpebYA==</latexit><latexit sha1_base64="/TZS6A7qlmi+FZ5XCB/2h15Q7hU=">AAACGXicdVDLSgMxFM3Ud31VXboJFsGFtEnpY7oQBDcutdgHtHXIpJk2NPMgyQhlqJ/hxl9x40IRl7ryb0wfgooeCBzOOZebe9xIcKUR+rBSC4tLyyura+n1jc2t7czObkOFsaSsTkMRypZLFBM8YHXNtWCtSDLiu4I13eHZxG/eMKl4GFzpUcS6PukH3OOUaCM5GVRz7HzNSTAan+AcKlZRCXYiH6IcQqiEjuFthw74dSHf80 5QrmKXnUx26mGMpyFcKSNDqlW7gG2IJ5ZBFsxx4WTeOr2Qxj4LNBVEqTZGke4mRGpOBRunO7FiEaFD0mdtQwPiM9VNppeN4aFRetALpXmBhlP1+0RCfKVGvmuSPtED9dubiH957Vh7djfhQRRrFtDZIi8WUIdwUhPsccmoFiNDCJXc/BXSAZGEalNm2pTwdSn8nzQKOWz4ZTF7WpjXsQr2wQE4AhhUwCk4BxegDii4Aw/gCTxb99aj9WK9zqIpaz6zB37Aev8EKpebYA==</latexit><latexit sha1_base64="/TZS6A7qlmi+FZ5XCB/2h15Q7hU=">AAACGXicdVDLSgMxFM3Ud31VXboJFsGFtEnpY7oQBDcutdgHtHXIpJk2NPMgyQhlqJ/hxl9x40IRl7ryb0wfgooeCBzOOZebe9xIcKUR+rBSC4tLyyura+n1jc2t7czObkOFsaSsTkMRypZLFBM8YHXNtWCtSDLiu4I13eHZxG/eMKl4GFzpUcS6PukH3OOUaCM5GVRz7HzNSTAan+AcKlZRCXYiH6IcQqiEjuFthw74dSHf80 5QrmKXnUx26mGMpyFcKSNDqlW7gG2IJ5ZBFsxx4WTeOr2Qxj4LNBVEqTZGke4mRGpOBRunO7FiEaFD0mdtQwPiM9VNppeN4aFRetALpXmBhlP1+0RCfKVGvmuSPtED9dubiH957Vh7djfhQRRrFtDZIi8WUIdwUhPsccmoFiNDCJXc/BXSAZGEalNm2pTwdSn8nzQKOWz4ZTF7WpjXsQr2wQE4AhhUwCk4BxegDii4Aw/gCTxb99aj9WK9zqIpaz6zB37Aev8EKpebYA==</latexit>

There are some tension between
different lattice determination 
(underestimated error, continuum
extrapolation ?) But no major
discrepancies



Extracting the strong coupling constant in 3f QCD 

Natural choice: µ = µm = mh(mh)
<latexit sha1_base64="Ymy7lYwny3vvzuu7hQAC1VqBhgQ="></latexit><latexit sha1_base64="Ymy7lYwny3vvzuu7hQAC1VqBhgQ="></latexit><latexit sha1_base64="Ymy7lYwny3vvzuu7hQAC1VqBhgQ="></latexit><latexit sha1_base64="Ymy7lYwny3vvzuu7hQAC1VqBhgQ="></latexit>

R4, R6/R8, R8/R10 ! ↵s(mh)
<latexit sha1_base64="GzsJkQY1KOz9eHHIcjOHstmZ7JU="></latexit><latexit sha1_base64="GzsJkQY1KOz9eHHIcjOHstmZ7JU="></latexit><latexit sha1_base64="GzsJkQY1KOz9eHHIcjOHstmZ7JU="></latexit><latexit sha1_base64="GzsJkQY1KOz9eHHIcjOHstmZ7JU="></latexit>

↵s(mh), R6, R8, R10 ! mh(mh) ! ⇤
nf=3

MS
<latexit sha1_base64="P0gx2+anK4x9lulsyElH9k+Bw/o="></latexit><latexit sha1_base64="P0gx2+anK4x9lulsyElH9k+Bw/o="></latexit><latexit sha1_base64="P0gx2+anK4x9lulsyElH9k+Bw/o="></latexit><latexit sha1_base64="P0gx2+anK4x9lulsyElH9k+Bw/o="></latexit>

mh = 2mc result is an outlier; weighted average + spread :
<latexit sha1_base64="vot5txavJwywBsOs5kVKtbEmPkQ=">AAACJnicbVDLSgNBEJz1bXxFPXppjIIgyG4uiiIIXjxGMCrEsMzOdpLBmdllplcJIV/jxV/x4kER8eanOHkcfDUMFFXdXdOV5Eo6CsOPYGJyanpmdm6+tLC4tLxSXl27dFlhBdZFpjJ7nXCHShqskySF17lFrhOFV8nt6UC/ukPrZGYuqJtjU/O2kS0pOHkqLh9v6bhzXAUdiy2w6ApFIB1wA1lBSqI9gnuU7Q5hCtwv4m2EXXADjxQO43Il3AuHBX9BNAYVNq5aXH65STNRaDQkFHeuEYU5NXvckhQK+6WbwmHOxa23aXhouEbX7A3P7MO2Z1JoZdY/QzBkv0/0uHauqxPfqTl13G9tQP6nNQpqHTR70uQFoREjo1ahgDIYZAaptChIdT3gwkr/VxAdbrkgn2zJhxD9PvkvuKzuRR6fVysn1XEcc2yDbbIdFrF9dsLOWI3VmWAP7Im9sNfgMXgO3oL3UetEMJ5ZZz8q+PwCi/aj7g==</latexit><latexit sha1_base64="vot5txavJwywBsOs5kVKtbEmPkQ=">AAACJnicbVDLSgNBEJz1bXxFPXppjIIgyG4uiiIIXjxGMCrEsMzOdpLBmdllplcJIV/jxV/x4kER8eanOHkcfDUMFFXdXdOV5Eo6CsOPYGJyanpmdm6+tLC4tLxSXl27dFlhBdZFpjJ7nXCHShqskySF17lFrhOFV8nt6UC/ukPrZGYuqJtjU/O2kS0pOHkqLh9v6bhzXAUdiy2w6ApFIB1wA1lBSqI9gnuU7Q5hCtwv4m2EXXADjxQO43Il3AuHBX9BNAYVNq5aXH65STNRaDQkFHeuEYU5NXvckhQK+6WbwmHOxa23aXhouEbX7A3P7MO2Z1JoZdY/QzBkv0/0uHauqxPfqTl13G9tQP6nNQpqHTR70uQFoREjo1ahgDIYZAaptChIdT3gwkr/VxAdbrkgn2zJhxD9PvkvuKzuRR6fVysn1XEcc2yDbbIdFrF9dsLOWI3VmWAP7Im9sNfgMXgO3oL3UetEMJ5ZZz8q+PwCi/aj7g==</latexit><latexit sha1_base64="vot5txavJwywBsOs5kVKtbEmPkQ=">AAACJnicbVDLSgNBEJz1bXxFPXppjIIgyG4uiiIIXjxGMCrEsMzOdpLBmdllplcJIV/jxV/x4kER8eanOHkcfDUMFFXdXdOV5Eo6CsOPYGJyanpmdm6+tLC4tLxSXl27dFlhBdZFpjJ7nXCHShqskySF17lFrhOFV8nt6UC/ukPrZGYuqJtjU/O2kS0pOHkqLh9v6bhzXAUdiy2w6ApFIB1wA1lBSqI9gnuU7Q5hCtwv4m2EXXADjxQO43Il3AuHBX9BNAYVNq5aXH65STNRaDQkFHeuEYU5NXvckhQK+6WbwmHOxa23aXhouEbX7A3P7MO2Z1JoZdY/QzBkv0/0uHauqxPfqTl13G9tQP6nNQpqHTR70uQFoREjo1ahgDIYZAaptChIdT3gwkr/VxAdbrkgn2zJhxD9PvkvuKzuRR6fVysn1XEcc2yDbbIdFrF9dsLOWI3VmWAP7Im9sNfgMXgO3oL3UetEMJ5ZZz8q+PwCi/aj7g==</latexit><latexit sha1_base64="vot5txavJwywBsOs5kVKtbEmPkQ=">AAACJnicbVDLSgNBEJz1bXxFPXppjIIgyG4uiiIIXjxGMCrEsMzOdpLBmdllplcJIV/jxV/x4kER8eanOHkcfDUMFFXdXdOV5Eo6CsOPYGJyanpmdm6+tLC4tLxSXl27dFlhBdZFpjJ7nXCHShqskySF17lFrhOFV8nt6UC/ukPrZGYuqJtjU/O2kS0pOHkqLh9v6bhzXAUdiy2w6ApFIB1wA1lBSqI9gnuU7Q5hCtwv4m2EXXADjxQO43Il3AuHBX9BNAYVNq5aXH65STNRaDQkFHeuEYU5NXvckhQK+6WbwmHOxa23aXhouEbX7A3P7MO2Z1JoZdY/QzBkv0/0uHauqxPfqTl13G9tQP6nNQpqHTR70uQFoREjo1ahgDIYZAaptChIdT3gwkr/VxAdbrkgn2zJhxD9PvkvuKzuRR6fVysn1XEcc2yDbbIdFrF9dsLOWI3VmWAP7Im9sNfgMXgO3oL3UetEMJ5ZZz8q+PwCi/aj7g==</latexit>

perturbative error: ±5⇥ rn3↵4
s

condensate error: h↵s
⇡ G2i = (�0.006± 0.012) GeV4

<latexit sha1_base64="lZ/qnrICyTQP9eDEDKpLxzMtwFg="></latexit><latexit sha1_base64="lZ/qnrICyTQP9eDEDKpLxzMtwFg="></latexit><latexit sha1_base64="lZ/qnrICyTQP9eDEDKpLxzMtwFg="></latexit><latexit sha1_base64="lZ/qnrICyTQP9eDEDKpLxzMtwFg="></latexit>

perturbative and condensate errors decrease with increasing mh/mc
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R8/R10 gives systematically lower values of ↵s(mh) except for mh = 2mc
<latexit sha1_base64="Esnb4hTQKX0D+DMykCAo7uRyod0=">AAACQXicbVC7TgMxEPTxJrwClDQWOSRo4C4NNEhINJSACERKotOes5dY2OeT7QtEp/waDX9AR09DAUK0NDghBa+tRjOz2tmJM8GNDYJHb2Jyanpmdm6+tLC4tLxSXl27NCrXDGtMCaXrMRgUPMWa5VZgPdMIMhZ4FV8fD/WrHmrDVXph+xm2JHRSnnAG1lFRue6fRwd751ERBgOfdngPDTV9Y1E6AwMh+lSoG9S0ByJ3mkqo3w SRdSEy2zLq7vgUbxlmliZKU98xh1UqI+ZH5UqwG4yG/gXhGFTIeE6j8kOzrVguMbVMgDGNMMhsqwDtcggclJq5wQzYNXSw4WAKEk2rGDUwoFuOaY8iJCq1dMR+3yhAGtOXsXO6x7rmtzYk/9MauU0OWgVPs9xiyr4OJbmgVtFhnbTNNTLrWmpzYJq7rJR1QQOzrvSSKyH8/fJfcFndDR0+q1aOquM65sgG2STbJCT75IickFNSI4zckSfyQl69e+/Ze/Pev6wT3nhnnfwY7+MTWUCuQg==</latexit><latexit sha1_base64="Esnb4hTQKX0D+DMykCAo7uRyod0=">AAACQXicbVC7TgMxEPTxJrwClDQWOSRo4C4NNEhINJSACERKotOes5dY2OeT7QtEp/waDX9AR09DAUK0NDghBa+tRjOz2tmJM8GNDYJHb2Jyanpmdm6+tLC4tLxSXl27NCrXDGtMCaXrMRgUPMWa5VZgPdMIMhZ4FV8fD/WrHmrDVXph+xm2JHRSnnAG1lFRue6fRwd751ERBgOfdngPDTV9Y1E6AwMh+lSoG9S0ByJ3mkqo3w SRdSEy2zLq7vgUbxlmliZKU98xh1UqI+ZH5UqwG4yG/gXhGFTIeE6j8kOzrVguMbVMgDGNMMhsqwDtcggclJq5wQzYNXSw4WAKEk2rGDUwoFuOaY8iJCq1dMR+3yhAGtOXsXO6x7rmtzYk/9MauU0OWgVPs9xiyr4OJbmgVtFhnbTNNTLrWmpzYJq7rJR1QQOzrvSSKyH8/fJfcFndDR0+q1aOquM65sgG2STbJCT75IickFNSI4zckSfyQl69e+/Ze/Pev6wT3nhnnfwY7+MTWUCuQg==</latexit><latexit sha1_base64="Esnb4hTQKX0D+DMykCAo7uRyod0=">AAACQXicbVC7TgMxEPTxJrwClDQWOSRo4C4NNEhINJSACERKotOes5dY2OeT7QtEp/waDX9AR09DAUK0NDghBa+tRjOz2tmJM8GNDYJHb2Jyanpmdm6+tLC4tLxSXl27NCrXDGtMCaXrMRgUPMWa5VZgPdMIMhZ4FV8fD/WrHmrDVXph+xm2JHRSnnAG1lFRue6fRwd751ERBgOfdngPDTV9Y1E6AwMh+lSoG9S0ByJ3mkqo3w SRdSEy2zLq7vgUbxlmliZKU98xh1UqI+ZH5UqwG4yG/gXhGFTIeE6j8kOzrVguMbVMgDGNMMhsqwDtcggclJq5wQzYNXSw4WAKEk2rGDUwoFuOaY8iJCq1dMR+3yhAGtOXsXO6x7rmtzYk/9MauU0OWgVPs9xiyr4OJbmgVtFhnbTNNTLrWmpzYJq7rJR1QQOzrvSSKyH8/fJfcFndDR0+q1aOquM65sgG2STbJCT75IickFNSI4zckSfyQl69e+/Ze/Pev6wT3nhnnfwY7+MTWUCuQg==</latexit><latexit sha1_base64="Esnb4hTQKX0D+DMykCAo7uRyod0=">AAACQXicbVC7TgMxEPTxJrwClDQWOSRo4C4NNEhINJSACERKotOes5dY2OeT7QtEp/waDX9AR09DAUK0NDghBa+tRjOz2tmJM8GNDYJHb2Jyanpmdm6+tLC4tLxSXl27NCrXDGtMCaXrMRgUPMWa5VZgPdMIMhZ4FV8fD/WrHmrDVXph+xm2JHRSnnAG1lFRue6fRwd751ERBgOfdngPDTV9Y1E6AwMh+lSoG9S0ByJ3mkqo3w SRdSEy2zLq7vgUbxlmliZKU98xh1UqI+ZH5UqwG4yG/gXhGFTIeE6j8kOzrVguMbVMgDGNMMhsqwDtcggclJq5wQzYNXSw4WAKEk2rGDUwoFuOaY8iJCq1dMR+3yhAGtOXsXO6x7rmtzYk/9MauU0OWgVPs9xiyr4OJbmgVtFhnbTNNTLrWmpzYJq7rJR1QQOzrvSSKyH8/fJfcFndDR0+q1aOquM65sgG2STbJCT75IickFNSI4zckSfyQl69e+/Ze/Pev6wT3nhnnfwY7+MTWUCuQg==</latexit>

Take weighted average of R4, R6/R8, R8/R10 results to get the final ↵s(mh)
<latexit sha1_base64="jS8QVSMAhMz69bjT+oJdPFDCFVc=">AAACSXicbZBNT9tAEIbXoXyFj6btkcuqMRJICOyoojki9cIREAGkJDLjzTheZb22dsetIit/r5feeut/4NJDK9RT10kOLTDSah+9M6OZeeNCSUtB8MNrrLxaXVvf2Gxube/svm69eXtj89II7Ilc5eYuBotKauyRJIV3hUHIYoW38eRTnb/9jMbKXF/TtMBhBmMtEymAnBS17q9hgvwLynFKOOLgamGMPE+4fxV98I/q7/TkKu ousOuwCoOZzw3aUpHllPMxEqcUeSI1KO4PQBUpRPYgi9JDP2q1g+NgHvw5hEtos2VcRK3vg1Euygw1CQXW9sOgoGEFhqRQOGsOSosFiIlbs+9QQ4Z2WM2dmPF9p4x4khv3NPG5+m9HBZm10yx2lRlQap/mavGlXL+kpDuspC5KQi0Wg5JS1efXtvKRNChITR2AMNLtykUKBgQ585vOhPDpyc/hpnMcOr7stM86Szs22B57zw5YyD6yM3bOLliPCfaVPbBf7Lf3zfvpPXp/FqUNb9nzjv0XjZW/xuWuFw==</latexit><latexit sha1_base64="jS8QVSMAhMz69bjT+oJdPFDCFVc=">AAACSXicbZBNT9tAEIbXoXyFj6btkcuqMRJICOyoojki9cIREAGkJDLjzTheZb22dsetIit/r5feeut/4NJDK9RT10kOLTDSah+9M6OZeeNCSUtB8MNrrLxaXVvf2Gxube/svm69eXtj89II7Ilc5eYuBotKauyRJIV3hUHIYoW38eRTnb/9jMbKXF/TtMBhBmMtEymAnBS17q9hgvwLynFKOOLgamGMPE+4fxV98I/q7/TkKu ousOuwCoOZzw3aUpHllPMxEqcUeSI1KO4PQBUpRPYgi9JDP2q1g+NgHvw5hEtos2VcRK3vg1Euygw1CQXW9sOgoGEFhqRQOGsOSosFiIlbs+9QQ4Z2WM2dmPF9p4x4khv3NPG5+m9HBZm10yx2lRlQap/mavGlXL+kpDuspC5KQi0Wg5JS1efXtvKRNChITR2AMNLtykUKBgQ585vOhPDpyc/hpnMcOr7stM86Szs22B57zw5YyD6yM3bOLliPCfaVPbBf7Lf3zfvpPXp/FqUNb9nzjv0XjZW/xuWuFw==</latexit><latexit sha1_base64="jS8QVSMAhMz69bjT+oJdPFDCFVc=">AAACSXicbZBNT9tAEIbXoXyFj6btkcuqMRJICOyoojki9cIREAGkJDLjzTheZb22dsetIit/r5feeut/4NJDK9RT10kOLTDSah+9M6OZeeNCSUtB8MNrrLxaXVvf2Gxube/svm69eXtj89II7Ilc5eYuBotKauyRJIV3hUHIYoW38eRTnb/9jMbKXF/TtMBhBmMtEymAnBS17q9hgvwLynFKOOLgamGMPE+4fxV98I/q7/TkKu ousOuwCoOZzw3aUpHllPMxEqcUeSI1KO4PQBUpRPYgi9JDP2q1g+NgHvw5hEtos2VcRK3vg1Euygw1CQXW9sOgoGEFhqRQOGsOSosFiIlbs+9QQ4Z2WM2dmPF9p4x4khv3NPG5+m9HBZm10yx2lRlQap/mavGlXL+kpDuspC5KQi0Wg5JS1efXtvKRNChITR2AMNLtykUKBgQ585vOhPDpyc/hpnMcOr7stM86Szs22B57zw5YyD6yM3bOLliPCfaVPbBf7Lf3zfvpPXp/FqUNb9nzjv0XjZW/xuWuFw==</latexit><latexit sha1_base64="jS8QVSMAhMz69bjT+oJdPFDCFVc=">AAACSXicbZBNT9tAEIbXoXyFj6btkcuqMRJICOyoojki9cIREAGkJDLjzTheZb22dsetIit/r5feeut/4NJDK9RT10kOLTDSah+9M6OZeeNCSUtB8MNrrLxaXVvf2Gxube/svm69eXtj89II7Ilc5eYuBotKauyRJIV3hUHIYoW38eRTnb/9jMbKXF/TtMBhBmMtEymAnBS17q9hgvwLynFKOOLgamGMPE+4fxV98I/q7/TkKu ousOuwCoOZzw3aUpHllPMxEqcUeSI1KO4PQBUpRPYgi9JDP2q1g+NgHvw5hEtos2VcRK3vg1Euygw1CQXW9sOgoGEFhqRQOGsOSosFiIlbs+9QQ4Z2WM2dmPF9p4x4khv3NPG5+m9HBZm10yx2lRlQap/mavGlXL+kpDuspC5KQi0Wg5JS1efXtvKRNChITR2AMNLtykUKBgQ585vOhPDpyc/hpnMcOr7stM86Szs22B57zw5YyD6yM3bOLliPCfaVPbBf7Lf3zfvpPXp/FqUNb9nzjv0XjZW/xuWuFw==</latexit>

⇤
nf=3

MS
= 298± 16 MeV
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mh R4 R6/R8 R8/R10 av. ⇤
nf=3

MS
MeV

1.0mc 0.3815(55)(30)(22) 0.3837(25)(180)(40) 0.3550(63)(140)(88) 0.3782(65) 314(10)
1.5mc 0.3119(28)(4)(4) 0.3073(42)(63)(7) 0.2954(75)(60)(17) 0.3099(48) 310(10)
2.0mc 0.2651(28)(7)(1) 0.2689(26)(35)(2) 0.2587(37)(34)(6) 0.2648(29) 284(8)
3.0mc 0.2155(83)(3)(1) 0.2338(35)(19)(1) 0.2215(367)(17)(1) 0.2303(150) 284(48)
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The lattice results on the running coupling constant  

Allison et al, PRD 78 (2008) 054513; McNeile et al, PRD 82 (2010) 034512; 
Chakraborty et al,  PRD 91 (2015) 054508

Bazavov et al, PRD 90 (2014) 074038 
Our result on ↵s from the moments agrees with the ↵s from the static potential

but is lower than HPQCD result from the moments
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<latexit sha1_base64="tFtSO3kRl/fYTTmSMsJuE1UEBXI=">AAAB83icdZDLSgMxFIbP1FutVasu3QSL4ELKpIteFkLBjctW7AXaMmTStA1NZoYkI5RSH8ONC0Xcuvc53LnzUcy0Cip6IPDx/+dwTn4/Elwb131zUiura+sb6c3MVnZ7Zze3t9/SYawoa9JQhKrjE80ED1jTcCNYJ1KMSF+wtj85T/z2NVOah8GVmUasL8ko4ENOibFS79Irnd5Ib3wmPerl8m7BdV2MMUoAl0uuhWq1UsQVhBPLVr6WfWm8A0Ddy732BiGNJQsMFUTrLnYj058RZTgVbJ7pxZpFhE7IiHUtBkQy3Z8tbp6jY6sM0DBU9gUGLdTvEzMitZ5K33ZKYsb6t5eIf3nd2Awr/RkPotiwgC4XDWOBTIiSANCAK0aNmFogVHF7K6Jjogg1NqaMDeHrp+h/aBUL2HID52tFWFYaDuEITgBDGWpwAXVoAoUIbuEeHpzYuXMenadla8r5nDmAH+U8fwB4vpN7</latexit><latexit sha1_base64="gnFBxzUQ7t4+/pFaP+zq12Czu58=">AAAB83icdZDLSgMxFIYzXmutWnUpSLAILqRMuuhlIRTcuGzFXqAdhkyaaUOTmSHJCGWoO1/BjQtF3Lrvc7jzGXwJM62Cih4IfPz/OZyT34s4U9q236yl5ZXVtfXMRnYzt7W9k9/da6swloS2SMhD2fWwopwFtKWZ5rQbSYqFx2nHG5+nfueaSsXC4EpPIuoIPAyYzwjWRupfuuXTG+GOzoRL3HzBLtq2jRCCKaBK2TZQq1VLqApRapkq1HOz5vvt4azh5l/7g5DEggaacKxUD9mRdhIsNSOcTrP9WNEIkzEe0p7BAAuqnGR+8xQeG2UA/VCaF2g4V79PJFgoNRGe6RRYj9RvLxX/8nqx9qtOwoIo1jQgi0V+zKEOYRoAHDBJieYTA5hIZm6FZIQlJtrElDUhfP0U/g/tUhEZbqJCvQQWlQEH4AicAAQqoA4uQAO0AAERuAMP4NGKrXvryXpetC5ZnzP74EdZLx9XA5Th</latexit><latexit sha1_base64="gnFBxzUQ7t4+/pFaP+zq12Czu58=">AAAB83icdZDLSgMxFIYzXmutWnUpSLAILqRMuuhlIRTcuGzFXqAdhkyaaUOTmSHJCGWoO1/BjQtF3Lrvc7jzGXwJM62Cih4IfPz/OZyT34s4U9q236yl5ZXVtfXMRnYzt7W9k9/da6swloS2SMhD2fWwopwFtKWZ5rQbSYqFx2nHG5+nfueaSsXC4EpPIuoIPAyYzwjWRupfuuXTG+GOzoRL3HzBLtq2jRCCKaBK2TZQq1VLqApRapkq1HOz5vvt4azh5l/7g5DEggaacKxUD9mRdhIsNSOcTrP9WNEIkzEe0p7BAAuqnGR+8xQeG2UA/VCaF2g4V79PJFgoNRGe6RRYj9RvLxX/8nqx9qtOwoIo1jQgi0V+zKEOYRoAHDBJieYTA5hIZm6FZIQlJtrElDUhfP0U/g/tUhEZbqJCvQQWlQEH4AicAAQqoA4uQAO0AAERuAMP4NGKrXvryXpetC5ZnzP74EdZLx9XA5Th</latexit><latexit sha1_base64="EzhlG/IFyWpFk9RsjedlcRjXRvA=">AAAB83icdZDLSgMxFIYzXmu9VV26CRbBhZSki14WQsGNyyr2Au0wZNJMG5pkhiQjlFIfw40LRdz6Mu58GzNtBRU9EPj4/3M4J3+YCG4sQh/eyura+sZmbiu/vbO7t184OGybONWUtWgsYt0NiWGCK9ay3ArWTTQjMhSsE44vM79zx7Thsbq1k4T5kgwVjzgl1kn9m6Byfi+D0YUMaFAoohJCCGMMM8DVCnJQr9fKuAZxZrkqgmU1g8J7fxDTVDJlqSDG9DBKrD8l2nIq2CzfTw1LCB2TIes5VEQy40/nN8/gqVMGMIq1e8rCufp9YkqkMRMZuk5J7Mj89jLxL6+X2qjmT7lKUssUXSyKUgFtDLMA4IBrRq2YOCBUc3crpCOiCbUuprwL4eun8H9ol0vY8TUuNsrLOHLgGJyAM4BBFTTAFWiCFqAgAQ/gCTx7qffovXivi9YVbzlzBH6U9/YJfnSRRg==</latexit>
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Determine am0
b by fixing the ⌘b(1S) mass

to its physical value from PDG
<latexit sha1_base64="x0lK6NgX/2XWZc54tUzmlylyTVk=">AAACSHicbVC7bhNBFJ01r7C8DJQ0V9hIoYl23UAZiUhQGoGTSF6zuju+a48yj9XM3YiVlc+joaTLN6ShACE6xo4LSDjSlY7OfZ+q0Spwlp0nvRs3b92+s3M3vXf/wcNH/cdPDoNrvaSJdNr54woDaWVpwoo1HTee0FSajqqTN+v80Sn5oJz9yF1DM4MLq2olkaNU9svCOmXnZDk9ICZv4hwYIpiy+pQNoeqgVp+VXQAvo14QY1 nt5h9eDsFgCFAUKTtQHKBZdiFO1XCKuiWovTMwPnhb9gfZXrYBXCf5lgzEFuOy/62YO9maeJHUccU0zxqerdCzkprO0qIN1KA8wQVNI7VoKMxWGyPO4EVU5lA7H8MybNS/O1ZoQuhMFSsN8jJcza3F/+WmLdevZytlm5bJystFdashPr92FebKk2TdRYLSq3gryCV6lNHSkEYT8qsvXyeHo7088vejwf5oa8eOeCaei12Ri1diX7wTYzERUnwRF+KH+Jl8Tb4nv5Lfl6W9ZNvzVPyDXu8PFbivfg==</latexit><latexit sha1_base64="x0lK6NgX/2XWZc54tUzmlylyTVk=">AAACSHicbVC7bhNBFJ01r7C8DJQ0V9hIoYl23UAZiUhQGoGTSF6zuju+a48yj9XM3YiVlc+joaTLN6ShACE6xo4LSDjSlY7OfZ+q0Spwlp0nvRs3b92+s3M3vXf/wcNH/cdPDoNrvaSJdNr54woDaWVpwoo1HTee0FSajqqTN+v80Sn5oJz9yF1DM4MLq2olkaNU9svCOmXnZDk9ICZv4hwYIpiy+pQNoeqgVp+VXQAvo14QY1 nt5h9eDsFgCFAUKTtQHKBZdiFO1XCKuiWovTMwPnhb9gfZXrYBXCf5lgzEFuOy/62YO9maeJHUccU0zxqerdCzkprO0qIN1KA8wQVNI7VoKMxWGyPO4EVU5lA7H8MybNS/O1ZoQuhMFSsN8jJcza3F/+WmLdevZytlm5bJystFdashPr92FebKk2TdRYLSq3gryCV6lNHSkEYT8qsvXyeHo7088vejwf5oa8eOeCaei12Ri1diX7wTYzERUnwRF+KH+Jl8Tb4nv5Lfl6W9ZNvzVPyDXu8PFbivfg==</latexit><latexit sha1_base64="x0lK6NgX/2XWZc54tUzmlylyTVk=">AAACSHicbVC7bhNBFJ01r7C8DJQ0V9hIoYl23UAZiUhQGoGTSF6zuju+a48yj9XM3YiVlc+joaTLN6ShACE6xo4LSDjSlY7OfZ+q0Spwlp0nvRs3b92+s3M3vXf/wcNH/cdPDoNrvaSJdNr54woDaWVpwoo1HTee0FSajqqTN+v80Sn5oJz9yF1DM4MLq2olkaNU9svCOmXnZDk9ICZv4hwYIpiy+pQNoeqgVp+VXQAvo14QY1 nt5h9eDsFgCFAUKTtQHKBZdiFO1XCKuiWovTMwPnhb9gfZXrYBXCf5lgzEFuOy/62YO9maeJHUccU0zxqerdCzkprO0qIN1KA8wQVNI7VoKMxWGyPO4EVU5lA7H8MybNS/O1ZoQuhMFSsN8jJcza3F/+WmLdevZytlm5bJystFdashPr92FebKk2TdRYLSq3gryCV6lNHSkEYT8qsvXyeHo7088vejwf5oa8eOeCaei12Ri1diX7wTYzERUnwRF+KH+Jl8Tb4nv5Lfl6W9ZNvzVPyDXu8PFbivfg==</latexit><latexit sha1_base64="x0lK6NgX/2XWZc54tUzmlylyTVk=">AAACSHicbVC7bhNBFJ01r7C8DJQ0V9hIoYl23UAZiUhQGoGTSF6zuju+a48yj9XM3YiVlc+joaTLN6ShACE6xo4LSDjSlY7OfZ+q0Spwlp0nvRs3b92+s3M3vXf/wcNH/cdPDoNrvaSJdNr54woDaWVpwoo1HTee0FSajqqTN+v80Sn5oJz9yF1DM4MLq2olkaNU9svCOmXnZDk9ICZv4hwYIpiy+pQNoeqgVp+VXQAvo14QY1 nt5h9eDsFgCFAUKTtQHKBZdiFO1XCKuiWovTMwPnhb9gfZXrYBXCf5lgzEFuOy/62YO9maeJHUccU0zxqerdCzkprO0qIN1KA8wQVNI7VoKMxWGyPO4EVU5lA7H8MybNS/O1ZoQuhMFSsN8jJcza3F/+WmLdevZytlm5bJystFdashPr92FebKk2TdRYLSq3gryCV6lNHSkEYT8qsvXyeHo7088vejwf5oa8eOeCaei12Ri1diX7wTYzERUnwRF+KH+Jl8Tb4nv5Lfl6W9ZNvzVPyDXu8PFbivfg==</latexit>

mb/mc = 4.586(43)
<latexit sha1_base64="whdK733L9vQn92K4z/aH42tqeoQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBotQNzVJY1sXQsGNywr2AW0Jk+m0HTqThJmJUmI/xY0LRdz6Je78GydtBRU9cOFwzr3ce48fMSqVZX0YmZXVtfWN7GZua3tnd8/M77dkGAtMmjhkoej4SBJGA9JUVDHSiQRB3Gek7U8uU799S4SkYXCjphHpczQK6JBipLTkmXnu+afcwxdu6axWKbrlE88sWKXzWsVxK9AqWVbVduyUOFW37EJbKykKYImGZ773BiGOOQkUZkjKrm1Fqp8goShmZJbrxZJECE/QiHQ1DRAnsp/MT5/BY60M4DAUugIF5+r3iQRxKafc150cqbH87aXiX143VsNaP6FBFCsS4MWiYcygCmGaAxxQQbBiU00QFlTfCvEYCYSVTiunQ/j6FP5PWk7J1vzaLdSdZRxZcAiOQBHYoArq4Ao0QBNgcAcewBN4Nu6NR+PFeF20ZozlzAH4AePtE1jikg0=</latexit><latexit sha1_base64="whdK733L9vQn92K4z/aH42tqeoQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBotQNzVJY1sXQsGNywr2AW0Jk+m0HTqThJmJUmI/xY0LRdz6Je78GydtBRU9cOFwzr3ce48fMSqVZX0YmZXVtfWN7GZua3tnd8/M77dkGAtMmjhkoej4SBJGA9JUVDHSiQRB3Gek7U8uU799S4SkYXCjphHpczQK6JBipLTkmXnu+afcwxdu6axWKbrlE88sWKXzWsVxK9AqWVbVduyUOFW37EJbKykKYImGZ773BiGOOQkUZkjKrm1Fqp8goShmZJbrxZJECE/QiHQ1DRAnsp/MT5/BY60M4DAUugIF5+r3iQRxKafc150cqbH87aXiX143VsNaP6FBFCsS4MWiYcygCmGaAxxQQbBiU00QFlTfCvEYCYSVTiunQ/j6FP5PWk7J1vzaLdSdZRxZcAiOQBHYoArq4Ao0QBNgcAcewBN4Nu6NR+PFeF20ZozlzAH4AePtE1jikg0=</latexit><latexit sha1_base64="whdK733L9vQn92K4z/aH42tqeoQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBotQNzVJY1sXQsGNywr2AW0Jk+m0HTqThJmJUmI/xY0LRdz6Je78GydtBRU9cOFwzr3ce48fMSqVZX0YmZXVtfWN7GZua3tnd8/M77dkGAtMmjhkoej4SBJGA9JUVDHSiQRB3Gek7U8uU799S4SkYXCjphHpczQK6JBipLTkmXnu+afcwxdu6axWKbrlE88sWKXzWsVxK9AqWVbVduyUOFW37EJbKykKYImGZ773BiGOOQkUZkjKrm1Fqp8goShmZJbrxZJECE/QiHQ1DRAnsp/MT5/BY60M4DAUugIF5+r3iQRxKafc150cqbH87aXiX143VsNaP6FBFCsS4MWiYcygCmGaAxxQQbBiU00QFlTfCvEYCYSVTiunQ/j6FP5PWk7J1vzaLdSdZRxZcAiOQBHYoArq4Ao0QBNgcAcewBN4Nu6NR+PFeF20ZozlzAH4AePtE1jikg0=</latexit><latexit sha1_base64="whdK733L9vQn92K4z/aH42tqeoQ=">AAAB+nicdVDLSsNAFJ3UV62vVJduBotQNzVJY1sXQsGNywr2AW0Jk+m0HTqThJmJUmI/xY0LRdz6Je78GydtBRU9cOFwzr3ce48fMSqVZX0YmZXVtfWN7GZua3tnd8/M77dkGAtMmjhkoej4SBJGA9JUVDHSiQRB3Gek7U8uU799S4SkYXCjphHpczQK6JBipLTkmXnu+afcwxdu6axWKbrlE88sWKXzWsVxK9AqWVbVduyUOFW37EJbKykKYImGZ773BiGOOQkUZkjKrm1Fqp8goShmZJbrxZJECE/QiHQ1DRAnsp/MT5/BY60M4DAUugIF5+r3iQRxKafc150cqbH87aXiX143VsNaP6FBFCsS4MWiYcygCmGaAxxQQbBiU00QFlTfCvEYCYSVTiunQ/j6FP5PWk7J1vzaLdSdZRxZcAiOQBHYoArq4Ao0QBNgcAcewBN4Nu6NR+PFeF20ZozlzAH4AePtE1jikg0=</latexit>

agrees with other lattice determinations



Continuum  results on the moments (cont’d)  

Weighted average over independent lattice determinations:
There are some tension between
different lattice determination 
(underestimated error, continuum
extrapolation ?) But no major
discrepancies

R6, mh = mc
<latexit sha1_base64="tFtSO3kRl/fYTTmSMsJuE1UEBXI=">AAAB83icdZDLSgMxFIbP1FutVasu3QSL4ELKpIteFkLBjctW7AXaMmTStA1NZoYkI5RSH8ONC0Xcuvc53LnzUcy0Cip6IPDx/+dwTn4/Elwb131zUiura+sb6c3MVnZ7Zze3t9/SYawoa9JQhKrjE80ED1jTcCNYJ1KMSF+wtj85T/z2NVOah8GVmUasL8ko4ENOibFS79Irnd5Ib3wmPerl8m7BdV2MMUoAl0uuhWq1UsQVhBPLVr6WfWm8A0Ddy732BiGNJQsMFUTrLnYj058RZTgVbJ7pxZpFhE7IiHUtBkQy3Z8tbp6jY6sM0DBU9gUGLdTvEzMitZ5K33ZKYsb6t5eIf3nd2Awr/RkPotiwgC4XDWOBTIiSANCAK0aNmFogVHF7K6Jjogg1NqaMDeHrp+h/aBUL2HID52tFWFYaDuEITgBDGWpwAXVoAoUIbuEeHpzYuXMenadla8r5nDmAH+U8fwB4vpN7</latexit><latexit sha1_base64="gnFBxzUQ7t4+/pFaP+zq12Czu58=">AAAB83icdZDLSgMxFIYzXmutWnUpSLAILqRMuuhlIRTcuGzFXqAdhkyaaUOTmSHJCGWoO1/BjQtF3Lrvc7jzGXwJM62Cih4IfPz/OZyT34s4U9q236yl5ZXVtfXMRnYzt7W9k9/da6swloS2SMhD2fWwopwFtKWZ5rQbSYqFx2nHG5+nfueaSsXC4EpPIuoIPAyYzwjWRupfuuXTG+GOzoRL3HzBLtq2jRCCKaBK2TZQq1VLqApRapkq1HOz5vvt4azh5l/7g5DEggaacKxUD9mRdhIsNSOcTrP9WNEIkzEe0p7BAAuqnGR+8xQeG2UA/VCaF2g4V79PJFgoNRGe6RRYj9RvLxX/8nqx9qtOwoIo1jQgi0V+zKEOYRoAHDBJieYTA5hIZm6FZIQlJtrElDUhfP0U/g/tUhEZbqJCvQQWlQEH4AicAAQqoA4uQAO0AAERuAMP4NGKrXvryXpetC5ZnzP74EdZLx9XA5Th</latexit><latexit sha1_base64="gnFBxzUQ7t4+/pFaP+zq12Czu58=">AAAB83icdZDLSgMxFIYzXmutWnUpSLAILqRMuuhlIRTcuGzFXqAdhkyaaUOTmSHJCGWoO1/BjQtF3Lrvc7jzGXwJM62Cih4IfPz/OZyT34s4U9q236yl5ZXVtfXMRnYzt7W9k9/da6swloS2SMhD2fWwopwFtKWZ5rQbSYqFx2nHG5+nfueaSsXC4EpPIuoIPAyYzwjWRupfuuXTG+GOzoRL3HzBLtq2jRCCKaBK2TZQq1VLqApRapkq1HOz5vvt4azh5l/7g5DEggaacKxUD9mRdhIsNSOcTrP9WNEIkzEe0p7BAAuqnGR+8xQeG2UA/VCaF2g4V79PJFgoNRGe6RRYj9RvLxX/8nqx9qtOwoIo1jQgi0V+zKEOYRoAHDBJieYTA5hIZm6FZIQlJtrElDUhfP0U/g/tUhEZbqJCvQQWlQEH4AicAAQqoA4uQAO0AAERuAMP4NGKrXvryXpetC5ZnzP74EdZLx9XA5Th</latexit><latexit sha1_base64="EzhlG/IFyWpFk9RsjedlcRjXRvA=">AAAB83icdZDLSgMxFIYzXmu9VV26CRbBhZSki14WQsGNyyr2Au0wZNJMG5pkhiQjlFIfw40LRdz6Mu58GzNtBRU9EPj4/3M4J3+YCG4sQh/eyura+sZmbiu/vbO7t184OGybONWUtWgsYt0NiWGCK9ay3ArWTTQjMhSsE44vM79zx7Thsbq1k4T5kgwVjzgl1kn9m6Byfi+D0YUMaFAoohJCCGMMM8DVCnJQr9fKuAZxZrkqgmU1g8J7fxDTVDJlqSDG9DBKrD8l2nIq2CzfTw1LCB2TIes5VEQy40/nN8/gqVMGMIq1e8rCufp9YkqkMRMZuk5J7Mj89jLxL6+X2qjmT7lKUssUXSyKUgFtDLMA4IBrRq2YOCBUc3crpCOiCbUuprwL4eun8H9ol0vY8TUuNsrLOHLgGJyAM4BBFTTAFWiCFqAgAQ/gCTx7qffovXivi9YVbzlzBH6U9/YJfnSRRg==</latexit>

R8, mh = mc
<latexit sha1_base64="kq7lq4i3omGcL++GkFWAa4nZZSg=">AAAB83icdZDNSgMxFIXv+Ftr1apLN8EiuJAy6cJOF0LBjctW7A+0ZcikaRuazAxJRiilPoYbF4q4de9zuHPno5hpFVT0QuDjnHu5NyeIBdfGdd+cpeWV1bX1zEZ2M7e1vZPf3WvqKFGUNWgkItUOiGaCh6xhuBGsHStGZCBYKxifp37rminNo/DKTGLWk2QY8gGnxFipe+l7JzfSH51Jn/r5glt0XRdjjFLA5VPXQqXilbCHcGrZKlRzL/V3AKj5+dduP6KJZKGhgmjdwW5selOiDKeCzbLdRLOY0DEZso7FkEime9P5zTN0ZJU+GkTKvtCgufp9Ykqk1hMZ2E5JzEj/9lLxL6+TmIHXm/IwTgwL6WLRIBHIRCgNAPW5YtSIiQVCFbe3IjoiilBjY8raEL5+iv6HZqmILddxoVqCRWXgAA7hGDCUoQoXUIMGUIjhFu7hwUmcO+fReVq0LjmfM/vwo5znD3vYk30=</latexit><latexit sha1_base64="Afmbm6yKX4P2jR+rXT8/EgBKRwQ=">AAAB83icdZDNSgMxFIUz9a/WqlWXggSL4ELKpAs7XQgFNy5bsT/QDkMmTdvQZGZIMkIZ6s5XcONCEbfu+xzufAZfwkyroKIXAh/n3Mu9OX7EmdK2/WZllpZXVtey67mN/ObWdmFnt6XCWBLaJCEPZcfHinIW0KZmmtNOJCkWPqdtf3ye+u1rKhULgys9iagr8DBgA0awNlLv0nNOboQ3OhMe8QpFu2TbNkIIpoAqp7aBatUpIwei1DJVrOVnjffbg1ndK7z2+iGJBQ004VipLrIj7SZYakY4neZ6saIRJmM8pF2DARZUucn85ik8MkofDkJpXqDhXP0+kWCh1ET4plNgPVK/vVT8y+vGeuC4CQuiWNOALBYNYg51CNMAYJ9JSjSfGMBEMnMrJCMsMdEmppwJ4eun8H9olUvIcAMVa2WwqCzYB4fgGCBQATVwAeqgCQiIwB14AI9WbN1bT9bzojVjfc7sgR9lvXwAWh2U4w==</latexit><latexit sha1_base64="Afmbm6yKX4P2jR+rXT8/EgBKRwQ=">AAAB83icdZDNSgMxFIUz9a/WqlWXggSL4ELKpAs7XQgFNy5bsT/QDkMmTdvQZGZIMkIZ6s5XcONCEbfu+xzufAZfwkyroKIXAh/n3Mu9OX7EmdK2/WZllpZXVtey67mN/ObWdmFnt6XCWBLaJCEPZcfHinIW0KZmmtNOJCkWPqdtf3ye+u1rKhULgys9iagr8DBgA0awNlLv0nNOboQ3OhMe8QpFu2TbNkIIpoAqp7aBatUpIwei1DJVrOVnjffbg1ndK7z2+iGJBQ004VipLrIj7SZYakY4neZ6saIRJmM8pF2DARZUucn85ik8MkofDkJpXqDhXP0+kWCh1ET4plNgPVK/vVT8y+vGeuC4CQuiWNOALBYNYg51CNMAYJ9JSjSfGMBEMnMrJCMsMdEmppwJ4eun8H9olUvIcAMVa2WwqCzYB4fgGCBQATVwAeqgCQiIwB14AI9WbN1bT9bzojVjfc7sgR9lvXwAWh2U4w==</latexit><latexit sha1_base64="zHPT6j6EhZzkWyK9A9Q560ddPa0=">AAAB83icdZDLSgMxFIYz9VbrrerSTbAILqQkXdjpQii4cVnFXqAdhkyaaUOTmSHJCGWoj+HGhSJufRl3vo2ZtoKKHgh8/P85nJM/SATXBqEPp7Cyura+UdwsbW3v7O6V9w86Ok4VZW0ai1j1AqKZ4BFrG24E6yWKERkI1g0ml7nfvWNK8zi6NdOEeZKMIh5ySoyVBje+e3Yv/fGF9KlfrqAqQghjDHPA9XNkodFwa9iFOLdsVcCyWn75fTCMaSpZZKggWvcxSoyXEWU4FWxWGqSaJYROyIj1LUZEMu1l85tn8MQqQxjGyr7IwLn6fSIjUuupDGynJGasf3u5+JfXT03oehmPktSwiC4WhamAJoZ5AHDIFaNGTC0Qqri9FdIxUYQaG1PJhvD1U/g/dGpVbPkaV5q1ZRxFcASOwSnAoA6a4Aq0QBtQkIAH8ASendR5dF6c10VrwVnOHIIf5bx9AoGOkUg=</latexit>

R10, mh = mc
<latexit sha1_base64="HbiFPt+rsIKQcAx4y4/kk2nGPd4=">AAAB+HicdZDNSgMxFIXv1P/601GXboJFcCEl6cK2C6HgxqWKVaGWIZOmbWgyMyQZoQ71Rdy4UMStK5/DnTsfxYxVUNELgY9z7uXenDCRwliMX73C1PTM7Nz8QnFxaXml5K+unZo41Yy3WCxjfR5Sw6WIeMsKK/l5ojlVoeRn4XA/988uuTYijk7sKOEdRfuR6AlGrZMCv3QcZASPd65VMNhTAQv8Mq5gjAkhKAdS28UOGo16ldQRyS1X5ebS89EbABwG/stFN2ap4pFlkhrTJjixnYxqK5jk4+JFanhC2ZD2edthRBU3nezj8DHackoX9WLtXmTRh/p9IqPKmJEKXaeidmB+e7n4l9dOba/eyUSUpJZHbLKol0pkY5SngLpCc2blyAFlWrhbERtQTZl1WRVdCF8/Rf/DabVCHB+RcrMKk5qHDdiEbSBQgyYcwCG0gEEKN3AH996Vd+s9eI+T1oL3ObMOP8p7egcm8ZTt</latexit><latexit sha1_base64="Dg7jqmIRbPyMPsxt8MewJIPzvX0=">AAAB+HicdZDNSgMxFIUz/tZa7ahLQYJFcCGSdGHbhVBw47KKtYU6DJk00waTmSHJCHWoO5/CjQtF3LryOdz5DL6EGaugohcCH+fcy705QSK4Ngi9OlPTM7Nz84WF4mJpabnsrqye6jhVlLVpLGLVDYhmgkesbbgRrJsoRmQgWCc4P8j9zgVTmsfRiRklzJNkEPGQU2Ks5LvlYz/DaLxzJf3hvvSp71bQLkIIYwxzwLU9ZKHRqFdxHeLcslVplp6P3q43nlu++3LWj2kqWWSoIFr3MEqMlxFlOBVsXDxLNUsIPScD1rMYEcm0l30cPoZbVunDMFb2RQZ+qN8nMiK1HsnAdkpihvq3l4t/eb3UhHUv41GSGhbRyaIwFdDEME8B9rli1IiRBUIVt7dCOiSKUGOzKtoQvn4K/4fT6i62fIQrzSqYVAGsg02wDTCogSY4BC3QBhSk4AbcgXvn0rl1HpzHSeuU8zmzBn6U8/QOBTaWUw==</latexit><latexit sha1_base64="Dg7jqmIRbPyMPsxt8MewJIPzvX0=">AAAB+HicdZDNSgMxFIUz/tZa7ahLQYJFcCGSdGHbhVBw47KKtYU6DJk00waTmSHJCHWoO5/CjQtF3LryOdz5DL6EGaugohcCH+fcy705QSK4Ngi9OlPTM7Nz84WF4mJpabnsrqye6jhVlLVpLGLVDYhmgkesbbgRrJsoRmQgWCc4P8j9zgVTmsfRiRklzJNkEPGQU2Ks5LvlYz/DaLxzJf3hvvSp71bQLkIIYwxzwLU9ZKHRqFdxHeLcslVplp6P3q43nlu++3LWj2kqWWSoIFr3MEqMlxFlOBVsXDxLNUsIPScD1rMYEcm0l30cPoZbVunDMFb2RQZ+qN8nMiK1HsnAdkpihvq3l4t/eb3UhHUv41GSGhbRyaIwFdDEME8B9rli1IiRBUIVt7dCOiSKUGOzKtoQvn4K/4fT6i62fIQrzSqYVAGsg02wDTCogSY4BC3QBhSk4AbcgXvn0rl1HpzHSeuU8zmzBn6U8/QOBTaWUw==</latexit><latexit sha1_base64="ASqiW4xg/xeoMF5po5Q37qCJCgI=">AAAB+HicdZDLSgMxFIYz9VbrpaMu3QSL4EJK0oVtF0LBjcsq9gJtGTJppg1NZoYkI9ShvogbF4q49VHc+TZm2goqeiDw8f/ncE5+PxZcG4Q+nNzK6tr6Rn6zsLW9s1t09/bbOkoUZS0aiUh1faKZ4CFrGW4E68aKEekL1vEnF5nfuWVK8yi8MdOYDSQZhTzglBgreW7x2ksxmp3eS298Lj3quSVURghhjGEGuHqGLNTrtQquQZxZtkpgWU3Pfe8PI5pIFhoqiNY9jGIzSIkynAo2K/QTzWJCJ2TEehZDIpkepPPDZ/DYKkMYRMq+0MC5+n0iJVLrqfRtpyRmrH97mfiX10tMUBukPIwTw0K6WBQkApoIZinAIVeMGjG1QKji9lZIx0QRamxWBRvC10/h/9CulLHlK1xqVJZx5MEhOAInAIMqaIBL0AQtQEECHsATeHbunEfnxXldtOac5cwB+FHO2ycsp5K4</latexit>
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R6 = 1.0198± 0.0024, �2/df = 2.60786
<latexit sha1_base64="vP3Jtzk5qGBDMfwtenRQcNP94ds=">AAACEnicdVDLSgMxFL3j2/qqunQTLIKC1GSQdroQCm5cqlgVOrVk0owNzTxIMkIp+gtu/BU3LhRx68qdf2OmVVDRA4HDOedyc0+QSqENxu/O2PjE5NT0zGxhbn5hcam4vHKqk0wx3mCJTNR5QDWXIuYNI4zk56niNAokPwt6+7l/dsWVFkl8Yvopb0X0MhahYNRYqV3cOm5X9kgZk5qH/DRCuIyxu7uNbnzWFRfuTifcc8sVXP Uq7WIpNzEhZJgi1Qq2pFbzXOIhklsWpfqKvwUWh+3im99JWBbx2DBJtW4SnJrWgCojmOTXBT/TPKWsRy9509KYRly3BsOTrtGGVTooTJR9sUFD9fvEgEZa96PAJiNquvq3l4t/ec3MhF5rIOI0Mzxmo0VhJpFJUN4P6gjFmZF9SyhTwv4VsS5VlBnbYsGW8HUp+p+cumVi+REp1V0YYQbWYB02gUAV6nAAh9AABrdwD4/w5Nw5D86z8zKKjjmfM6vwA87rB5YAmbw=</latexit><latexit sha1_base64="Z81lGftiAXmxHf7QPV0LsQbRERU=">AAACEnicdVDLSgMxFM3UV62vWpdugkVQkJoM0k4XQsGNSxXbCp1aMmmmDc08SDJCKfoLbvwVNy4UdevKnR/i3kyroKIHAodzzuXmHi8WXGmE3qzM1PTM7Fx2PrewuLS8kl8tNFSUSMrqNBKRPPOIYoKHrK65FuwslowEnmBNb3CQ+s0LJhWPwlM9jFk7IL2Q+5wSbaROfvukU97HJYSrDnTjAKISQvbeDrxyaZ+f27tdf98ulV HFKXfyxdREGONxClfKyJBq1bGxA3FqGRRrBXfr/enaPerkX91uRJOAhZoKolQLo1i3R0RqTgW7zLmJYjGhA9JjLUNDEjDVHo1PuoSbRulCP5LmhRqO1e8TIxIoNQw8kwyI7qvfXir+5bUS7TvtEQ/jRLOQThb5iYA6gmk/sMslo1oMDSFUcvNXSPtEEqpNizlTwtel8H/SsEvY8GNcrNlggixYBxtgC2BQATVwCI5AHVBwDW7BPXiwbqw769F6nkQz1ufMGvgB6+UDG5+cXQ==</latexit><latexit sha1_base64="Z81lGftiAXmxHf7QPV0LsQbRERU=">AAACEnicdVDLSgMxFM3UV62vWpdugkVQkJoM0k4XQsGNSxXbCp1aMmmmDc08SDJCKfoLbvwVNy4UdevKnR/i3kyroKIHAodzzuXmHi8WXGmE3qzM1PTM7Fx2PrewuLS8kl8tNFSUSMrqNBKRPPOIYoKHrK65FuwslowEnmBNb3CQ+s0LJhWPwlM9jFk7IL2Q+5wSbaROfvukU97HJYSrDnTjAKISQvbeDrxyaZ+f27tdf98ulV HFKXfyxdREGONxClfKyJBq1bGxA3FqGRRrBXfr/enaPerkX91uRJOAhZoKolQLo1i3R0RqTgW7zLmJYjGhA9JjLUNDEjDVHo1PuoSbRulCP5LmhRqO1e8TIxIoNQw8kwyI7qvfXir+5bUS7TvtEQ/jRLOQThb5iYA6gmk/sMslo1oMDSFUcvNXSPtEEqpNizlTwtel8H/SsEvY8GNcrNlggixYBxtgC2BQATVwCI5AHVBwDW7BPXiwbqw769F6nkQz1ufMGvgB6+UDG5+cXQ==</latexit><latexit sha1_base64="98gqM7misNiX1bkyIza0WX6d1U0=">AAACEnicdVDLSgMxFM3UV62vqks3wSIoSE0GaaeLQsGNyyr2AW0tmTTThmYeJBmhlPoLbvwVNy4UcevKnX9jpq2gogcCh3PO5eYeNxJcaYQ+rNTC4tLySno1s7a+sbmV3d6pqzCWlNVoKELZdIliggesprkWrBlJRnxXsIY7PEv8xg2TiofBlR5FrOOTfsA9Tok2Ujd7dNktlHEe4ZID25EPUR4h+/QY3rbpgF/bJz2vbOcLqO gUutlcYiKM8TSFiwVkSKnk2NiBOLEMcmCOajf73u6FNPZZoKkgSrUwinRnTKTmVLBJph0rFhE6JH3WMjQgPlOd8fSkCTwwSg96oTQv0HCqfp8YE1+pke+apE/0QP32EvEvrxVrz+mMeRDFmgV0tsiLBdQhTPqBPS4Z1WJkCKGSm79COiCSUG1azJgSvi6F/5O6nceGX+BcxZ7XkQZ7YB8cAgyKoALOQRXUAAV34AE8gWfr3nq0XqzXWTRlzWd2wQ9Yb59y8pjl</latexit>

R8 = 0.9172± 0.0022, �2/df = 2.93482
<latexit sha1_base64="MxQP+3HKANOoM1iZPfEqWPZFXTc=">AAACEnicdVDPSxtBGP1W2xpjW1d79DI0FAyUdGYUszkEAl48xtIkQjYNs5NZMzj7g5lZIQT9F7z4r/TiQRGvnrz53zibtNCW9sHA47338c33olxJYzF+9lZWX71+s1ZZr268ffd+09/a7pus0Fz0eKYyfRIxI5RMRc9Kq8RJrgVLIiUG0dlh6Q/OhTYyS7/ZWS5GCTtNZSw5s04a+/Wv46CNGy3SpCjME4QbGFP6+RKFfCq/0y +TuE0brb39gI79WmliQsgiRZoH2JFWK6AkQKS0HGqd7bAODt2x/xROMl4kIrVcMWOGBOd2NGfaSq7ERTUsjMgZP2OnYuhoyhJhRvPFSRfok1MmKM60e6lFC/X3iTlLjJklkUsmzE7N314p/ssbFjYORnOZ5oUVKV8uiguFbIbKftBEasGtmjnCuJbur4hPmWbcuharroRfl6L/kz5tEMePSa1DYYkK7MBH2AUCTejAEXShBxyu4Afcwp137d14997DMrri/Zz5AH/Ae3wBlSGZuw==</latexit><latexit sha1_base64="wO4PspoA1jjeg72Fdl5RSImQHDc=">AAACEnicdVDLSgMxFM34rPVVdekmWAQFqUkUO10UCm5cqlgVOrVk0owNzTxIMkIp+gtu/BU3LhR168qdH+LeTKugogcCh3PO5eYeP5FCG4TenJHRsfGJydxUfnpmdm6+sLB4rONUMV5nsYzVqU81lyLidSOM5KeJ4jT0JT/xu7uZf3LBlRZxdGR6CW+G9DwSgWDUWKlVWD9suVVUquAygV4SQlRCiJCNK+ixjjgjm+2gSkqVrW 2XtArFzEQY40EKl3eQJZWKS7ALcWZZFGuL3tr707W33yq8eu2YpSGPDJNU6wZGiWn2qTKCSX6Z91LNE8q69Jw3LI1oyHWzPzjpEq5apQ2DWNkXGThQv0/0aah1L/RtMqSmo397mfiX10hN4Db7IkpSwyM2XBSkEpoYZv3AtlCcGdmzhDIl7F8h61BFmbEt5m0JX5fC/8kxKWHLD3CxRsAQObAMVsAawKAMamAP7IM6YOAa3IJ78ODcOHfOo/M8jI44nzNL4Aeclw8awJxc</latexit><latexit sha1_base64="wO4PspoA1jjeg72Fdl5RSImQHDc=">AAACEnicdVDLSgMxFM34rPVVdekmWAQFqUkUO10UCm5cqlgVOrVk0owNzTxIMkIp+gtu/BU3LhR168qdH+LeTKugogcCh3PO5eYeP5FCG4TenJHRsfGJydxUfnpmdm6+sLB4rONUMV5nsYzVqU81lyLidSOM5KeJ4jT0JT/xu7uZf3LBlRZxdGR6CW+G9DwSgWDUWKlVWD9suVVUquAygV4SQlRCiJCNK+ixjjgjm+2gSkqVrW 2XtArFzEQY40EKl3eQJZWKS7ALcWZZFGuL3tr707W33yq8eu2YpSGPDJNU6wZGiWn2qTKCSX6Z91LNE8q69Jw3LI1oyHWzPzjpEq5apQ2DWNkXGThQv0/0aah1L/RtMqSmo397mfiX10hN4Db7IkpSwyM2XBSkEpoYZv3AtlCcGdmzhDIl7F8h61BFmbEt5m0JX5fC/8kxKWHLD3CxRsAQObAMVsAawKAMamAP7IM6YOAa3IJ78ODcOHfOo/M8jI44nzNL4Aeclw8awJxc</latexit><latexit sha1_base64="NL8dzjmf0SmPbMB3uJj5hhqxONQ=">AAACEnicdVDLSgMxFM3Ud31VXboJFkFBahLFTheFghuXVawV2loyaaYNZh4kGaGU+gtu/BU3LhRx68qdf2OmraCiBwKHc87l5h4vlkIbhD6czNT0zOzc/EJ2cWl5ZTW3tn6ho0QxXmORjNSlRzWXIuQ1I4zkl7HiNPAkr3vXx6lfv+FKiyg8N/2YtwLaDYUvGDVWaud2z9puGRVKuEhgMw4gKiBEyN4tbLKeuCL7Hb9MCqWDQ5 e0c/nURBjjUQoXj5AlpZJLsAtxalnkwQTVdu692YlYEvDQMEm1bmAUm9aAKiOY5MNsM9E8puyadnnD0pAGXLcGo5OGcNsqHehHyr7QwJH6fWJAA637gWeTATU9/dtLxb+8RmJ8tzUQYZwYHrLxIj+R0EQw7Qd2hOLMyL4llClh/wpZjyrKjG0xa0v4uhT+Ty5IAVt+ivMVMqljHmyCLbADMCiCCjgBVVADDNyBB/AEnp1759F5cV7H0YwzmdkAP+C8fQJyE5jk</latexit>

R10 = 0.8730± 0.0019,�2/df = 2.72583
<latexit sha1_base64="vtCgXLT3mbcuG7n7mbSE2GrZ9Gs=">AAACFHicdVDPSxtBGP1Wq9W01ahHL4Oh0GJJZzbUbA5CwItHlSYRsmuYncyaIbM/mJkVwpI/wov/ihcPinj10Fv/G2fdFqrUBwOP997HN98LMym0wfi3s7D4bmn5/cpq7cPHT2vr9Y3Nvk5zxXiPpTJVpyHVXIqE94wwkp9mitM4lHwQTg9Kf3DBlRZp8tPMMh7E9DwRkWDUWGlU3z0ZFQTP93HTa7cw8rMY4SbGpPMN+Wwizt zv42jfbbbdH15rVG+UHiaEVKH2Hrak0/Fc4iFSWhaN7qb/FSyORvVf/jhlecwTwyTVekhwZoKCKiOY5POan2ueUTal53xoaUJjroPi+ag5+myVMYpSZV9i0LP670RBY61ncWiTMTUT/dorxf95w9xEXlCIJMsNT1i1KMolMikqG0JjoTgzcmYJZUrYvyI2oYoyY3us2RL+XoreJn23SSw/Jo2uCxVWYBt24AsQaEMXDuEIesDgEq7hFu6cK+fGuXcequiC82dmC17AeXwC/SSadg==</latexit><latexit sha1_base64="mTahSehjeElAjxBFGIdVsV7YTS4=">AAACFHicdVDLSgMxFM3Ud33VunQTLIKg1GSKdroQCm5cqlgrdGrJpBkbmnmQZIQy9BvEjb/ixoUP3Lpw54e4N2MVVPRA4HDOudzc48WCK43Qq5UbG5+YnJqeyc/OzS8sFpaKJypKJGUNGolInnpEMcFD1tBcC3YaS0YCT7Cm19/L/OYFk4pH4bEexKwdkPOQ+5wSbaROYeOok2I03EVlp1pB0I0DiMoI4domdGmPn9lbXX/XLl ftbafSKZQyD2GMR6HqDjKkVnNs7ECcWQaletFdf3u4dA86hRe3G9EkYKGmgijVwijW7ZRIzalgw7ybKBYT2ifnrGVoSAKm2unHUUO4ZpQu9CNpXqjhh/p9IiWBUoPAM8mA6J767WXiX14r0b7TTnkYJ5qFdLTITwTUEcwagl0uGdViYAihkpu/QtojklBtesybEr4uhf+TE7uMDT/EpboNRpgGK2AVrAMMqqAO9sEBaAAKrsANuAP31rV1az1aT6NozvqcWQY/YD2/A4LDnRc=</latexit><latexit sha1_base64="mTahSehjeElAjxBFGIdVsV7YTS4=">AAACFHicdVDLSgMxFM3Ud33VunQTLIKg1GSKdroQCm5cqlgrdGrJpBkbmnmQZIQy9BvEjb/ixoUP3Lpw54e4N2MVVPRA4HDOudzc48WCK43Qq5UbG5+YnJqeyc/OzS8sFpaKJypKJGUNGolInnpEMcFD1tBcC3YaS0YCT7Cm19/L/OYFk4pH4bEexKwdkPOQ+5wSbaROYeOok2I03EVlp1pB0I0DiMoI4domdGmPn9lbXX/XLl ftbafSKZQyD2GMR6HqDjKkVnNs7ECcWQaletFdf3u4dA86hRe3G9EkYKGmgijVwijW7ZRIzalgw7ybKBYT2ifnrGVoSAKm2unHUUO4ZpQu9CNpXqjhh/p9IiWBUoPAM8mA6J767WXiX14r0b7TTnkYJ5qFdLTITwTUEcwagl0uGdViYAihkpu/QtojklBtesybEr4uhf+TE7uMDT/EpboNRpgGK2AVrAMMqqAO9sEBaAAKrsANuAP31rV1az1aT6NozvqcWQY/YD2/A4LDnRc=</latexit><latexit sha1_base64="LGw5dn2a0DOKkh2zzioeG3M4XXs=">AAACFHicdVDLSgMxFM3UV62vqks3wSIISk1GtNNFoeDGZRX7gLaWTJppg5kHSUYoQz/Cjb/ixoUibl2482/MtBVU9EDgcM653NzjRoIrjdCHlZmbX1hcyi7nVlbX1jfym1sNFcaSsjoNRShbLlFM8IDVNdeCtSLJiO8K1nRvzlK/ecuk4mFwpUcR6/pkEHCPU6KN1MsfXPYSjMYVVHRKxwh2Ih+iIkK4fAg7dMiv7aO+V7GLJf vEOe7lC6mHMMbTUOkUGVIuOzZ2IE4tgwKYodbLv3f6IY19FmgqiFJtjCLdTYjUnAo2znVixSJCb8iAtQ0NiM9UN5kcNYZ7RulDL5TmBRpO1O8TCfGVGvmuSfpED9VvLxX/8tqx9pxuwoMo1iyg00VeLKAOYdoQ7HPJqBYjQwiV3PwV0iGRhGrTY86U8HUp/J807CI2/AIXqvasjizYAbtgH2BQAlVwDmqgDii4Aw/gCTxb99aj9WK9TqMZazazDX7AevsE2haZnw==</latexit>



Determination of the quark masses  
mh R6 R8 R10 av.
1.0mc 1.2740(25)(17)(11)(61) 1.2783(28)(23)(00)(43) 1.2700(72)(46)(13)(33) 1.2754(39)
1.5mc 1.7147(83)(11)(03)(60) 1.7204(42)(14)(00)(40) 1.7192(35)(29)(04)(30) 1.7191(38)
2.0mc 2.1412(134)(07)(01)(44) 2.1512(71)(10)(00)(29) 2.1531(74)(19)(02)(21) 2.1507(52)
3.0mc 2.9788(175)(06)(00)(319) 2.9940(156)(08)(00)(201) 3.0016(170)(16)(00)(143) 2.9949(153)
4.0mc 3.7770(284)(06)(00)(109) 3.7934(159)(08)(00)(68) 3.8025(152)(15)(00)(47) 3.7956(110)
mb 4.1888(260)(05)(00)(111) 4.2045(280)(07)(00)(69) 4.2023(270)(14)(00)(47) 4.1985(163)

<latexit sha1_base64="XSkNR9nEDvdRyqxq69vIROqarzM="></latexit><latexit sha1_base64="XSkNR9nEDvdRyqxq69vIROqarzM="></latexit><latexit sha1_base64="XSkNR9nEDvdRyqxq69vIROqarzM="></latexit><latexit sha1_base64="XSkNR9nEDvdRyqxq69vIROqarzM="></latexit>

R6, R8 and R10 give consistent results for mh(mh)
<latexit sha1_base64="fW8RSSYAkFPWqiZPM+uhSd3Wyfs="></latexit><latexit sha1_base64="fW8RSSYAkFPWqiZPM+uhSd3Wyfs="></latexit><latexit sha1_base64="fW8RSSYAkFPWqiZPM+uhSd3Wyfs="></latexit><latexit sha1_base64="fW8RSSYAkFPWqiZPM+uhSd3Wyfs="></latexit>

mh(mh)/h, h = mh/mc is consistent with expected mc(µ)
<latexit sha1_base64="jlVV8M/ZrpyJGaeYchIQqOwlqqY="></latexit><latexit sha1_base64="jlVV8M/ZrpyJGaeYchIQqOwlqqY="></latexit><latexit sha1_base64="jlVV8M/ZrpyJGaeYchIQqOwlqqY="></latexit><latexit sha1_base64="jlVV8M/ZrpyJGaeYchIQqOwlqqY="></latexit>
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mc(µ = mc, nf = 4) = 1.265(10) GeV
<latexit sha1_base64="shmYaUGbgRwmgREbMENgQadOe8I=">AAACEHicdVDLSgMxFM34tr6qLt0Ei9iClJlxbHVRKLjQZQX7gLYMmTRTg0lmSDJCGeofuPFX3LhQxK1Ld/6NGa2gogcu93DOvST3BDGjStv2mzU1PTM7N7+wmFtaXlldy69vtFSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIOLo8zv31FpKKRONejmPQ5GgoaUoy0kfz8LvdxsceTmul7wg9rXqnmlN3KQdGxS9cw7UkOT0hr7O cLdvnosOJ6FWiXbbvquE5G3Kq370HHKBkKYIKGn3/tDSKccCI0ZkiprmPHup8iqSlmZJzrJYrECF+iIekaKhAnqp9+HDSGO0YZwDCSpoSGH+r3jRRxpUY8MJMc6Qv128vEv7xuosPDfkpFnGgi8OdDYcKgjmCWDhxQSbBmI0MQltT8FeILJBHWJsOcCeHrUvg/abllx/Azr1B3J3EsgC2wDYrAAVVQB6egAZoAgxtwBx7Ao3Vr3VtP1vPn6JQ12dkEP2C9vANgF5o7</latexit><latexit sha1_base64="shmYaUGbgRwmgREbMENgQadOe8I=">AAACEHicdVDLSgMxFM34tr6qLt0Ei9iClJlxbHVRKLjQZQX7gLYMmTRTg0lmSDJCGeofuPFX3LhQxK1Ld/6NGa2gogcu93DOvST3BDGjStv2mzU1PTM7N7+wmFtaXlldy69vtFSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIOLo8zv31FpKKRONejmPQ5GgoaUoy0kfz8LvdxsceTmul7wg9rXqnmlN3KQdGxS9cw7UkOT0hr7O cLdvnosOJ6FWiXbbvquE5G3Kq370HHKBkKYIKGn3/tDSKccCI0ZkiprmPHup8iqSlmZJzrJYrECF+iIekaKhAnqp9+HDSGO0YZwDCSpoSGH+r3jRRxpUY8MJMc6Qv128vEv7xuosPDfkpFnGgi8OdDYcKgjmCWDhxQSbBmI0MQltT8FeILJBHWJsOcCeHrUvg/abllx/Azr1B3J3EsgC2wDYrAAVVQB6egAZoAgxtwBx7Ao3Vr3VtP1vPn6JQ12dkEP2C9vANgF5o7</latexit><latexit sha1_base64="shmYaUGbgRwmgREbMENgQadOe8I=">AAACEHicdVDLSgMxFM34tr6qLt0Ei9iClJlxbHVRKLjQZQX7gLYMmTRTg0lmSDJCGeofuPFX3LhQxK1Ld/6NGa2gogcu93DOvST3BDGjStv2mzU1PTM7N7+wmFtaXlldy69vtFSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIOLo8zv31FpKKRONejmPQ5GgoaUoy0kfz8LvdxsceTmul7wg9rXqnmlN3KQdGxS9cw7UkOT0hr7O cLdvnosOJ6FWiXbbvquE5G3Kq370HHKBkKYIKGn3/tDSKccCI0ZkiprmPHup8iqSlmZJzrJYrECF+iIekaKhAnqp9+HDSGO0YZwDCSpoSGH+r3jRRxpUY8MJMc6Qv128vEv7xuosPDfkpFnGgi8OdDYcKgjmCWDhxQSbBmI0MQltT8FeILJBHWJsOcCeHrUvg/abllx/Azr1B3J3EsgC2wDYrAAVVQB6egAZoAgxtwBx7Ao3Vr3VtP1vPn6JQ12dkEP2C9vANgF5o7</latexit><latexit sha1_base64="shmYaUGbgRwmgREbMENgQadOe8I=">AAACEHicdVDLSgMxFM34tr6qLt0Ei9iClJlxbHVRKLjQZQX7gLYMmTRTg0lmSDJCGeofuPFX3LhQxK1Ld/6NGa2gogcu93DOvST3BDGjStv2mzU1PTM7N7+wmFtaXlldy69vtFSUSEyaOGKR7ARIEUYFaWqqGenEkiAeMNIOLo8zv31FpKKRONejmPQ5GgoaUoy0kfz8LvdxsceTmul7wg9rXqnmlN3KQdGxS9cw7UkOT0hr7O cLdvnosOJ6FWiXbbvquE5G3Kq370HHKBkKYIKGn3/tDSKccCI0ZkiprmPHup8iqSlmZJzrJYrECF+iIekaKhAnqp9+HDSGO0YZwDCSpoSGH+r3jRRxpUY8MJMc6Qv128vEv7xuosPDfkpFnGgi8OdDYcKgjmCWDhxQSbBmI0MQltT8FeILJBHWJsOcCeHrUvg/abllx/Azr1B3J3EsgC2wDYrAAVVQB6egAZoAgxtwBx7Ao3Vr3VtP1vPn6JQ12dkEP2C9vANgF5o7</latexit>

mb(µ = mb, nf = 5) = 4.188(37) GeV
<latexit sha1_base64="BGnveAl1MHOcHFz+BIFwurXmOD0=">AAACD3icdVDLSgMxFM34rPVVdekmWJQWpMyMo62LQsGFLhXsA9oyZNKMBpPMkGSEMtQvcOOvuHGhiFu37vwbM7aCih643MM595LcE8SMKm3b79bU9Mzs3HxuIb+4tLyyWlhbb6kokZg0ccQi2QmQIowK0tRUM9KJJUE8YKQdXB1lfvuaSEUjca6HMelzdCFoSDHSRvILO9wPSj2e1E3fFX5Y3y/XvYpTq5X2quWbtCc5PCatkV 8o2pXD2oHrHUC7YttVx3Uy4la9PQ86RslQBBOc+oW33iDCCSdCY4aU6jp2rPspkppiRkb5XqJIjPAVuiBdQwXiRPXTz3tGcNsoAxhG0pTQ8FP9vpEirtSQB2aSI32pfnuZ+JfXTXRY66dUxIkmAo8fChMGdQSzcOCASoI1GxqCsKTmrxBfIomwNhHmTQhfl8L/ScutOIafecWGO4kjBzbBFigBB1RBA5yAU9AEGNyCe/AInqw768F6tl7Go1PWZGcD/ID1+gEYLZog</latexit><latexit sha1_base64="BGnveAl1MHOcHFz+BIFwurXmOD0=">AAACD3icdVDLSgMxFM34rPVVdekmWJQWpMyMo62LQsGFLhXsA9oyZNKMBpPMkGSEMtQvcOOvuHGhiFu37vwbM7aCih643MM595LcE8SMKm3b79bU9Mzs3HxuIb+4tLyyWlhbb6kokZg0ccQi2QmQIowK0tRUM9KJJUE8YKQdXB1lfvuaSEUjca6HMelzdCFoSDHSRvILO9wPSj2e1E3fFX5Y3y/XvYpTq5X2quWbtCc5PCatkV 8o2pXD2oHrHUC7YttVx3Uy4la9PQ86RslQBBOc+oW33iDCCSdCY4aU6jp2rPspkppiRkb5XqJIjPAVuiBdQwXiRPXTz3tGcNsoAxhG0pTQ8FP9vpEirtSQB2aSI32pfnuZ+JfXTXRY66dUxIkmAo8fChMGdQSzcOCASoI1GxqCsKTmrxBfIomwNhHmTQhfl8L/ScutOIafecWGO4kjBzbBFigBB1RBA5yAU9AEGNyCe/AInqw768F6tl7Go1PWZGcD/ID1+gEYLZog</latexit><latexit sha1_base64="BGnveAl1MHOcHFz+BIFwurXmOD0=">AAACD3icdVDLSgMxFM34rPVVdekmWJQWpMyMo62LQsGFLhXsA9oyZNKMBpPMkGSEMtQvcOOvuHGhiFu37vwbM7aCih643MM595LcE8SMKm3b79bU9Mzs3HxuIb+4tLyyWlhbb6kokZg0ccQi2QmQIowK0tRUM9KJJUE8YKQdXB1lfvuaSEUjca6HMelzdCFoSDHSRvILO9wPSj2e1E3fFX5Y3y/XvYpTq5X2quWbtCc5PCatkV 8o2pXD2oHrHUC7YttVx3Uy4la9PQ86RslQBBOc+oW33iDCCSdCY4aU6jp2rPspkppiRkb5XqJIjPAVuiBdQwXiRPXTz3tGcNsoAxhG0pTQ8FP9vpEirtSQB2aSI32pfnuZ+JfXTXRY66dUxIkmAo8fChMGdQSzcOCASoI1GxqCsKTmrxBfIomwNhHmTQhfl8L/ScutOIafecWGO4kjBzbBFigBB1RBA5yAU9AEGNyCe/AInqw768F6tl7Go1PWZGcD/ID1+gEYLZog</latexit><latexit sha1_base64="BGnveAl1MHOcHFz+BIFwurXmOD0=">AAACD3icdVDLSgMxFM34rPVVdekmWJQWpMyMo62LQsGFLhXsA9oyZNKMBpPMkGSEMtQvcOOvuHGhiFu37vwbM7aCih643MM595LcE8SMKm3b79bU9Mzs3HxuIb+4tLyyWlhbb6kokZg0ccQi2QmQIowK0tRUM9KJJUE8YKQdXB1lfvuaSEUjca6HMelzdCFoSDHSRvILO9wPSj2e1E3fFX5Y3y/XvYpTq5X2quWbtCc5PCatkV 8o2pXD2oHrHUC7YttVx3Uy4la9PQ86RslQBBOc+oW33iDCCSdCY4aU6jp2rPspkppiRkb5XqJIjPAVuiBdQwXiRPXTz3tGcNsoAxhG0pTQ8FP9vpEirtSQB2aSI32pfnuZ+JfXTXRY66dUxIkmAo8fChMGdQSzcOCASoI1GxqCsKTmrxBfIomwNhHmTQhfl8L/ScutOIafecWGO4kjBzbBFigBB1RBA5yAU9AEGNyCe/AInqw768F6tl7Go1PWZGcD/ID1+gEYLZog</latexit>

Final results after running with RUNDeC

The error is dominated by the error of
The lattice spacing determination ( ~0.6% )



The strong coupling constant in 5f QCD from moments 

 0.114  0.116  0.118  0.12

↵s(Mz, nf = 5) = 0.11796(40)
<latexit sha1_base64="jfIiQrLdy2YGcF0nvBLbewmKHuk="></latexit><latexit sha1_base64="CGl5jkg2/YZZo9QErX0rU8UFPW4="></latexit><latexit sha1_base64="CGl5jkg2/YZZo9QErX0rU8UFPW4="></latexit><latexit sha1_base64="zfHzcZgSytDhhSfHJsGhk3A2U9Q=">AAACCHicdZDLSgMxFIYzXmu9jbp0YbAILUjJFGt1USi4cSNUsBdoy5BJM21oJjMkGaGWLt34Km5cKOLWR3Dn25i2U1DRHwI/3zmHk/N7EWdKI/RpLSwuLa+sptbS6xubW9v2zm5dhbEktEZCHsqmhxXlTNCaZprTZiQpDjxOG97gYlJv3FKpWChu9DCinQD3BPMZwdog1z5oYx71sauyV+7dsXD9cjFXRnnHKZ2fZk9QzrUzKF9EE0GUR3OTECchGZCo6tof7W5I4oAKTThWquWgSHdGWGpGOB2n27GiESYD3KMtYwUOqOqMpoeM4ZEhXeiH0jyh4ZR+nxjhQKlh4JnOAOu++l2bwL9qrVj7Z50RE1GsqSCzRX7MoQ7hJBXYZZISzYfGYCKZ+SskfSwx0Sa7tAlhfin839QLJrY8ukaZSiGJIwX2wSHIAgeUQAVcgiqoAQLuwSN4Bi/Wg/VkvVpvs9YFK5nZAz9kvX8BBYGWqw==</latexit>

Weighted average of all the lattice ↵s

determinations from the moments, �2/df = 0.8
<latexit sha1_base64="EPk+TGeu16zelCf4Cx+gckQfk94=">AAACVnicdVBNaxRBEO2ZJCYZEx316KXJruAhbGYXxFyEgBePEdxsYGddanpqdpr0x9BdIyxL/qRe9Kd4EXs2E4iiBQ2PV69eVb+iUdJTlv2I4p3dvUf7B4fJ46PjJ0/TZ8+vvG2dwKmwyrrrAjwqaXBKkhReNw5BFwpnxc37rj/7gs5Laz7RusGFhpWRlRRAgVqmOjdWmhINJTOUq5qw5BAGYIXcVhyU4lQjV0AkBfJhDqqpYe mHPM+TEgmdlmbr5TmvnNVbubY6OPrToBe1/Dw5K6t32eh8uEwH2ehN1hXPRtk96JlxzwxYX5fL9GteWtF2bkKB9/Nx1tBiAy5co/A2yVuPDYibcO48QAMa/WKzjeWWvwpMySvrwjPEt+zDiQ1o79e6CEoNVPu/ex35r968pep8sZGmaQmNuFtUtSEpy7uMeSkdClLrAEA4GW7logYHIsTlkxDC/U/5/8HVZDQO+ONkcDHp4zhgL9kJe83G7C27YB/YJZsywb6xn1Ec7UTfo1/xXrx/J42jfuYF+6Pi9DfSHbHs</latexit><latexit sha1_base64="EPk+TGeu16zelCf4Cx+gckQfk94=">AAACVnicdVBNaxRBEO2ZJCYZEx316KXJruAhbGYXxFyEgBePEdxsYGddanpqdpr0x9BdIyxL/qRe9Kd4EXs2E4iiBQ2PV69eVb+iUdJTlv2I4p3dvUf7B4fJ46PjJ0/TZ8+vvG2dwKmwyrrrAjwqaXBKkhReNw5BFwpnxc37rj/7gs5Laz7RusGFhpWRlRRAgVqmOjdWmhINJTOUq5qw5BAGYIXcVhyU4lQjV0AkBfJhDqqpYe mHPM+TEgmdlmbr5TmvnNVbubY6OPrToBe1/Dw5K6t32eh8uEwH2ehN1hXPRtk96JlxzwxYX5fL9GteWtF2bkKB9/Nx1tBiAy5co/A2yVuPDYibcO48QAMa/WKzjeWWvwpMySvrwjPEt+zDiQ1o79e6CEoNVPu/ex35r968pep8sZGmaQmNuFtUtSEpy7uMeSkdClLrAEA4GW7logYHIsTlkxDC/U/5/8HVZDQO+ONkcDHp4zhgL9kJe83G7C27YB/YJZsywb6xn1Ec7UTfo1/xXrx/J42jfuYF+6Pi9DfSHbHs</latexit><latexit sha1_base64="EPk+TGeu16zelCf4Cx+gckQfk94=">AAACVnicdVBNaxRBEO2ZJCYZEx316KXJruAhbGYXxFyEgBePEdxsYGddanpqdpr0x9BdIyxL/qRe9Kd4EXs2E4iiBQ2PV69eVb+iUdJTlv2I4p3dvUf7B4fJ46PjJ0/TZ8+vvG2dwKmwyrrrAjwqaXBKkhReNw5BFwpnxc37rj/7gs5Laz7RusGFhpWRlRRAgVqmOjdWmhINJTOUq5qw5BAGYIXcVhyU4lQjV0AkBfJhDqqpYe mHPM+TEgmdlmbr5TmvnNVbubY6OPrToBe1/Dw5K6t32eh8uEwH2ehN1hXPRtk96JlxzwxYX5fL9GteWtF2bkKB9/Nx1tBiAy5co/A2yVuPDYibcO48QAMa/WKzjeWWvwpMySvrwjPEt+zDiQ1o79e6CEoNVPu/ex35r968pep8sZGmaQmNuFtUtSEpy7uMeSkdClLrAEA4GW7logYHIsTlkxDC/U/5/8HVZDQO+ONkcDHp4zhgL9kJe83G7C27YB/YJZsywb6xn1Ec7UTfo1/xXrx/J42jfuYF+6Pi9DfSHbHs</latexit><latexit sha1_base64="EPk+TGeu16zelCf4Cx+gckQfk94=">AAACVnicdVBNaxRBEO2ZJCYZEx316KXJruAhbGYXxFyEgBePEdxsYGddanpqdpr0x9BdIyxL/qRe9Kd4EXs2E4iiBQ2PV69eVb+iUdJTlv2I4p3dvUf7B4fJ46PjJ0/TZ8+vvG2dwKmwyrrrAjwqaXBKkhReNw5BFwpnxc37rj/7gs5Laz7RusGFhpWRlRRAgVqmOjdWmhINJTOUq5qw5BAGYIXcVhyU4lQjV0AkBfJhDqqpYe mHPM+TEgmdlmbr5TmvnNVbubY6OPrToBe1/Dw5K6t32eh8uEwH2ehN1hXPRtk96JlxzwxYX5fL9GteWtF2bkKB9/Nx1tBiAy5co/A2yVuPDYibcO48QAMa/WKzjeWWvwpMySvrwjPEt+zDiQ1o79e6CEoNVPu/ex35r968pep8sZGmaQmNuFtUtSEpy7uMeSkdClLrAEA4GW7logYHIsTlkxDC/U/5/8HVZDQO+ONkcDHp4zhgL9kJe83G7C27YB/YJZsywb6xn1Ec7UTfo1/xXrx/J42jfuYF+6Pi9DfSHbHs</latexit>

Increase the error by two to account the spread
and correlated systematics 

Matching to 5 flavor theory using RunDeC
at mcharm = 1.5 GeV and mbot = 4.7 GeV

<latexit sha1_base64="dRSi9bTQ+dOUdGZvadeUuOpbvLQ=">AAACSnicbZDNaxRBEMV71mji+LWao5fGjeBpmVkMySUQiKAXIYq7CewsS01PzW6T/hi6awLLsH+fF0/e/CO8eIiIF3sme9DEOj3eq6Jf//JKSU9J8i3q3dm6e29753784OGjx0/6T59NvK2dwLGwyrrzHDwqaXBMkhSeVw5B5wrP8ouTNj+7ROelNZ9oVeFMw8LIUgqgYM37kBkrTYGG4vdAYinNgpPl+7xUcGkdpyVat+K1b4 OPtXmDJ1kWA/E9PW/EEpxeH6XD/T3+FiccTNH5uaX10evhQefO+4NkmHTDb4t0IwZsM6fz/tessKLWoZNQ4P00TSqaNeBICoXrOKs9ViAuYIHTIA1o9LOmQ7HmL4NT8DI0L60h3rl/XzSgvV/pPGxqoKW/mbXm/7JpTeXhrJGmqgmNuH6orFULq+XKC+lQkFoFAcLJ0JW3eEBQoB8HCOnNL98Wk9EwDfrDaHA82uDYYc/ZC/aKpeyAHbN37JSNmWCf2Xd2xX5GX6If0a/o9/VqL9rc7LJ/prf1B6MQsBU=</latexit><latexit sha1_base64="dRSi9bTQ+dOUdGZvadeUuOpbvLQ=">AAACSnicbZDNaxRBEMV71mji+LWao5fGjeBpmVkMySUQiKAXIYq7CewsS01PzW6T/hi6awLLsH+fF0/e/CO8eIiIF3sme9DEOj3eq6Jf//JKSU9J8i3q3dm6e29753784OGjx0/6T59NvK2dwLGwyrrzHDwqaXBMkhSeVw5B5wrP8ouTNj+7ROelNZ9oVeFMw8LIUgqgYM37kBkrTYGG4vdAYinNgpPl+7xUcGkdpyVat+K1b4 OPtXmDJ1kWA/E9PW/EEpxeH6XD/T3+FiccTNH5uaX10evhQefO+4NkmHTDb4t0IwZsM6fz/tessKLWoZNQ4P00TSqaNeBICoXrOKs9ViAuYIHTIA1o9LOmQ7HmL4NT8DI0L60h3rl/XzSgvV/pPGxqoKW/mbXm/7JpTeXhrJGmqgmNuH6orFULq+XKC+lQkFoFAcLJ0JW3eEBQoB8HCOnNL98Wk9EwDfrDaHA82uDYYc/ZC/aKpeyAHbN37JSNmWCf2Xd2xX5GX6If0a/o9/VqL9rc7LJ/prf1B6MQsBU=</latexit><latexit sha1_base64="dRSi9bTQ+dOUdGZvadeUuOpbvLQ=">AAACSnicbZDNaxRBEMV71mji+LWao5fGjeBpmVkMySUQiKAXIYq7CewsS01PzW6T/hi6awLLsH+fF0/e/CO8eIiIF3sme9DEOj3eq6Jf//JKSU9J8i3q3dm6e29753784OGjx0/6T59NvK2dwLGwyrrzHDwqaXBMkhSeVw5B5wrP8ouTNj+7ROelNZ9oVeFMw8LIUgqgYM37kBkrTYGG4vdAYinNgpPl+7xUcGkdpyVat+K1b4 OPtXmDJ1kWA/E9PW/EEpxeH6XD/T3+FiccTNH5uaX10evhQefO+4NkmHTDb4t0IwZsM6fz/tessKLWoZNQ4P00TSqaNeBICoXrOKs9ViAuYIHTIA1o9LOmQ7HmL4NT8DI0L60h3rl/XzSgvV/pPGxqoKW/mbXm/7JpTeXhrJGmqgmNuH6orFULq+XKC+lQkFoFAcLJ0JW3eEBQoB8HCOnNL98Wk9EwDfrDaHA82uDYYc/ZC/aKpeyAHbN37JSNmWCf2Xd2xX5GX6If0a/o9/VqL9rc7LJ/prf1B6MQsBU=</latexit><latexit sha1_base64="dRSi9bTQ+dOUdGZvadeUuOpbvLQ=">AAACSnicbZDNaxRBEMV71mji+LWao5fGjeBpmVkMySUQiKAXIYq7CewsS01PzW6T/hi6awLLsH+fF0/e/CO8eIiIF3sme9DEOj3eq6Jf//JKSU9J8i3q3dm6e29753784OGjx0/6T59NvK2dwLGwyrrzHDwqaXBMkhSeVw5B5wrP8ouTNj+7ROelNZ9oVeFMw8LIUgqgYM37kBkrTYGG4vdAYinNgpPl+7xUcGkdpyVat+K1b4 OPtXmDJ1kWA/E9PW/EEpxeH6XD/T3+FiccTNH5uaX10evhQefO+4NkmHTDb4t0IwZsM6fz/tessKLWoZNQ4P00TSqaNeBICoXrOKs9ViAuYIHTIA1o9LOmQ7HmL4NT8DI0L60h3rl/XzSgvV/pPGxqoKW/mbXm/7JpTeXhrJGmqgmNuH6orFULq+XKC+lQkFoFAcLJ0JW3eEBQoB8HCOnNL98Wk9EwDfrDaHA82uDYYc/ZC/aKpeyAHbN37JSNmWCf2Xd2xX5GX6If0a/o9/VqL9rc7LJ/prf1B6MQsBU=</latexit>

MP ‘16: Maezawa, PP, PRD 94 (2016)  034507

! ↵s(Mz, nf = 5) = 0.11796(80)
<latexit sha1_base64="7BmJTgOz1Kv7p57wHbQeHsgTMjs="></latexit><latexit sha1_base64="7BmJTgOz1Kv7p57wHbQeHsgTMjs="></latexit><latexit sha1_base64="7BmJTgOz1Kv7p57wHbQeHsgTMjs="></latexit><latexit sha1_base64="7BmJTgOz1Kv7p57wHbQeHsgTMjs="></latexit>

Is compatible with the previous 3 flavor HISQ

determination ↵s(MZ , nf = 5) = 0.11622(84)

but has larger errors despite smaller lattice spacings

and drastically reduced statistical errors
<latexit sha1_base64="M/oq1ji+K1lV5e9DbiZyi/HSEWw=">AAACvXicbVFLb9NAEF6bVzGvAEcuI1KkVEKRHaBUSBWVuLQHpFaQtiKOzGQ9jpfuw9pdp4qi/knEhX/D5nGAljl9+83MN7PfTBopnE/T31F86/adu/e27icPHj56/KTz9NmpM63lNORGGns+QUdSaBp64SWdN5ZQTSSdTS4+LfNnM7JOGP3VzxsaK5xqUQmOPlBF51eujdAlaZ8cOeBGNSERmuFS+Bp8TRDkZsK0Dt5AJXFmLB wefTnJ86QkT1YJvVKC7RxlU2Phep+Lb691Ue2/29lP+1m2Oxj09t7ubOf5aFepcTJpPdToQKKdkgWy1lgHJblGeAKnUMpAS/Re8PBukAs9dWEe6hJKiy7woWYOlsqWUwnOhw3W7Eat6HTTfroKuAmyDeiyTRwXnZ95aXirgg1conOjLG38eIE2qEq6SvLWUVjkAqc0ClCjIjderNy/gleBKaEKxlRGe1ixf3csUDk3V5NQqdDX7npuSf4vN2p9tTdeCN20njRfD6paCd7A8pRQCkvcBydKgdyKsCvwGi3ycBeXBBOy61++CU4H4UT99GTQPRhs7NhiL9hL1mMZe88O2CE7ZkPGow/R90hEP+KPMcUy1uvSONr0PGf/RHz5B7qU13o=</latexit><latexit sha1_base64="M/oq1ji+K1lV5e9DbiZyi/HSEWw=">AAACvXicbVFLb9NAEF6bVzGvAEcuI1KkVEKRHaBUSBWVuLQHpFaQtiKOzGQ9jpfuw9pdp4qi/knEhX/D5nGAljl9+83MN7PfTBopnE/T31F86/adu/e27icPHj56/KTz9NmpM63lNORGGns+QUdSaBp64SWdN5ZQTSSdTS4+LfNnM7JOGP3VzxsaK5xqUQmOPlBF51eujdAlaZ8cOeBGNSERmuFS+Bp8TRDkZsK0Dt5AJXFmLB wefTnJ86QkT1YJvVKC7RxlU2Phep+Lb691Ue2/29lP+1m2Oxj09t7ubOf5aFepcTJpPdToQKKdkgWy1lgHJblGeAKnUMpAS/Re8PBukAs9dWEe6hJKiy7woWYOlsqWUwnOhw3W7Eat6HTTfroKuAmyDeiyTRwXnZ95aXirgg1conOjLG38eIE2qEq6SvLWUVjkAqc0ClCjIjderNy/gleBKaEKxlRGe1ixf3csUDk3V5NQqdDX7npuSf4vN2p9tTdeCN20njRfD6paCd7A8pRQCkvcBydKgdyKsCvwGi3ycBeXBBOy61++CU4H4UT99GTQPRhs7NhiL9hL1mMZe88O2CE7ZkPGow/R90hEP+KPMcUy1uvSONr0PGf/RHz5B7qU13o=</latexit><latexit sha1_base64="M/oq1ji+K1lV5e9DbiZyi/HSEWw=">AAACvXicbVFLb9NAEF6bVzGvAEcuI1KkVEKRHaBUSBWVuLQHpFaQtiKOzGQ9jpfuw9pdp4qi/knEhX/D5nGAljl9+83MN7PfTBopnE/T31F86/adu/e27icPHj56/KTz9NmpM63lNORGGns+QUdSaBp64SWdN5ZQTSSdTS4+LfNnM7JOGP3VzxsaK5xqUQmOPlBF51eujdAlaZ8cOeBGNSERmuFS+Bp8TRDkZsK0Dt5AJXFmLB wefTnJ86QkT1YJvVKC7RxlU2Phep+Lb691Ue2/29lP+1m2Oxj09t7ubOf5aFepcTJpPdToQKKdkgWy1lgHJblGeAKnUMpAS/Re8PBukAs9dWEe6hJKiy7woWYOlsqWUwnOhw3W7Eat6HTTfroKuAmyDeiyTRwXnZ95aXirgg1conOjLG38eIE2qEq6SvLWUVjkAqc0ClCjIjderNy/gleBKaEKxlRGe1ixf3csUDk3V5NQqdDX7npuSf4vN2p9tTdeCN20njRfD6paCd7A8pRQCkvcBydKgdyKsCvwGi3ycBeXBBOy61++CU4H4UT99GTQPRhs7NhiL9hL1mMZe88O2CE7ZkPGow/R90hEP+KPMcUy1uvSONr0PGf/RHz5B7qU13o=</latexit><latexit sha1_base64="M/oq1ji+K1lV5e9DbiZyi/HSEWw=">AAACvXicbVFLb9NAEF6bVzGvAEcuI1KkVEKRHaBUSBWVuLQHpFaQtiKOzGQ9jpfuw9pdp4qi/knEhX/D5nGAljl9+83MN7PfTBopnE/T31F86/adu/e27icPHj56/KTz9NmpM63lNORGGns+QUdSaBp64SWdN5ZQTSSdTS4+LfNnM7JOGP3VzxsaK5xqUQmOPlBF51eujdAlaZ8cOeBGNSERmuFS+Bp8TRDkZsK0Dt5AJXFmLB wefTnJ86QkT1YJvVKC7RxlU2Phep+Lb691Ue2/29lP+1m2Oxj09t7ubOf5aFepcTJpPdToQKKdkgWy1lgHJblGeAKnUMpAS/Re8PBukAs9dWEe6hJKiy7woWYOlsqWUwnOhw3W7Eat6HTTfroKuAmyDeiyTRwXnZ95aXirgg1conOjLG38eIE2qEq6SvLWUVjkAqc0ClCjIjderNy/gleBKaEKxlRGe1ixf3csUDk3V5NQqdDX7npuSf4vN2p9tTdeCN20njRfD6paCd7A8pRQCkvcBydKgdyKsCvwGi3ycBeXBBOy61++CU4H4UT99GTQPRhs7NhiL9hL1mMZe88O2CE7ZkPGow/R90hEP+KPMcUy1uvSONr0PGf/RHz5B7qU13o=</latexit>

↵s(MZ , nf = 5) = 0.1159(12)
<latexit sha1_base64="RykHqCzd/L058nokUB5U3wii9qQ="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="HegaMBwXfAqLm8koWLXcDPLhjpY=">AAAB/HicbZBLSwMxFIXv1FetVUe3ggwWoQUpmUJRFwXBjRuhgn1gOwyZNNOGZjJDkhFK6c6Nf8WNC0X8He78N6aPhbYeCBzOSbi5X5BwpjRC31ZmbX1jcyu7ndvJ7+7t2wf5popTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4fW0bz1SqVgs7vUooV6E+4KFjGBtIt8+7mKeDLCvirf+w5nww1q1VENl161eFt1KybcLqIxmclaNuzAFWKju21/dXkzSiApNOFaq46JEe2MsNSOcTnLdVNEEkyHu046xAkdUeePZHhPn1CQ9J4ylOUI7s/T3izGOlBpFgbkZYT1Qy900/K/rpDq88MZMJKmmgswHhSl3dOxMoTg9JinRfGQMJpKZvzpkgCUm2qDLGQju8sqrplkx1MroDkEWjuAEiuDCOVzBDdShAQSe4AXe4N16tl6tjzmujLXgdgh/ZH3+AM/rlOA=</latexit><latexit sha1_base64="eZ5i4LalYcIZg9SJjxhVPW3cBsc=">AAAB/HicdZDNSgMxFIXv+G/9G90KEixCBSmZsVpdCIIbN4KCrcW2DJk0Y0MzmSHJCKW4c+OruHGhiM/hzrcx01ZQ0QOBwzkJN/cLU8G1wfjDmZicmp6ZnZsvLCwuLa+4q4t1nWSKshpNRKIaIdFMcMlqhhvBGqliJA4Fuwp7J3l/dcuU5om8NP2UtWNyI3nEKTE2CtyNFhFplwS6dBZc78ggOtrbPsJlz9s7LHn+duAWcfnwYN+v7CNcxrjq+V5u/Gplt4I8m+Qqwljngfve6iQ0i5k0VBCtmx5OTXtAlOFUsLtCK9MsJbRHbljTWkliptuD4R53aMsmHRQlyh5p0DD9/mJAYq37cWhvxsR09e8uD//qmpmJDtoDLtPMMElHg6JMIJOgHArqcMWoEX1rCFXc/hXRLlGEGouuYCF8bYr+N3XfUivjCwxzsA6bUAIPqnAMp3AONaBwD4/wDC/Og/PkvI5wTThjbmvwQ87bJy0zlSI=</latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit>



Summary 
• Precise determination of the strong coupling constant from the moments of quarkonium
correlators is challenging because:
1) Large lattice cutoff dependence of the lowest moment and the ratios of the moments
2) Uncertainties in the weak coupling expansion

• The most recent determination gives

which is smaller than earlier HPQCD results

• The heavy quark masses can be well determined from the moments of quarkonium 
correlators

• Comparison of different lattice data  from the moments suggests a more conservative result

• There are some tension in the continuum extrapolated values of the moments from different
groups, but the main cause of discrepancy could be due to the perturbative error 
➡ 5-loop calculations will certainly help.

↵s(Mz, nf = 5) = 0.11796(80)
<latexit sha1_base64="WkM/KHBDMdIf2DO3GFzwny+yIlY="></latexit><latexit sha1_base64="WkM/KHBDMdIf2DO3GFzwny+yIlY="></latexit><latexit sha1_base64="WkM/KHBDMdIf2DO3GFzwny+yIlY="></latexit><latexit sha1_base64="WkM/KHBDMdIf2DO3GFzwny+yIlY="></latexit>

↵s(MZ , nf = 5) = 0.1159(12)
<latexit sha1_base64="RykHqCzd/L058nokUB5U3wii9qQ="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="HegaMBwXfAqLm8koWLXcDPLhjpY=">AAAB/HicbZBLSwMxFIXv1FetVUe3ggwWoQUpmUJRFwXBjRuhgn1gOwyZNNOGZjJDkhFK6c6Nf8WNC0X8He78N6aPhbYeCBzOSbi5X5BwpjRC31ZmbX1jcyu7ndvJ7+7t2wf5popTSWiDxDyW7QArypmgDc00p+1EUhwFnLaC4fW0bz1SqVgs7vUooV6E+4KFjGBtIt8+7mKeDLCvirf+w5nww1q1VENl161eFt1KybcLqIxmclaNuzAFWKju21/dXkzSiApNOFaq46JEe2MsNSOcTnLdVNEEkyHu046xAkdUeePZHhPn1CQ9J4ylOUI7s/T3izGOlBpFgbkZYT1Qy900/K/rpDq88MZMJKmmgswHhSl3dOxMoTg9JinRfGQMJpKZvzpkgCUm2qDLGQju8sqrplkx1MroDkEWjuAEiuDCOVzBDdShAQSe4AXe4N16tl6tjzmujLXgdgh/ZH3+AM/rlOA=</latexit><latexit sha1_base64="eZ5i4LalYcIZg9SJjxhVPW3cBsc=">AAAB/HicdZDNSgMxFIXv+G/9G90KEixCBSmZsVpdCIIbN4KCrcW2DJk0Y0MzmSHJCKW4c+OruHGhiM/hzrcx01ZQ0QOBwzkJN/cLU8G1wfjDmZicmp6ZnZsvLCwuLa+4q4t1nWSKshpNRKIaIdFMcMlqhhvBGqliJA4Fuwp7J3l/dcuU5om8NP2UtWNyI3nEKTE2CtyNFhFplwS6dBZc78ggOtrbPsJlz9s7LHn+duAWcfnwYN+v7CNcxrjq+V5u/Gplt4I8m+Qqwljngfve6iQ0i5k0VBCtmx5OTXtAlOFUsLtCK9MsJbRHbljTWkliptuD4R53aMsmHRQlyh5p0DD9/mJAYq37cWhvxsR09e8uD//qmpmJDtoDLtPMMElHg6JMIJOgHArqcMWoEX1rCFXc/hXRLlGEGouuYCF8bYr+N3XfUivjCwxzsA6bUAIPqnAMp3AONaBwD4/wDC/Og/PkvI5wTThjbmvwQ87bJy0zlSI=</latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="RhIQthJWn3HsqnXrrWSehJlcMY8="></latexit><latexit sha1_base64="lzcdfxwePHSfo21+kN2dDeWEoIA="></latexit>

mb(µ = mb, nf = 5) = 4.188(37) GeV
<latexit sha1_base64="fK+x/Buv+FqKN+VV8hhRGbQoUww=">AAACD3icdZBPS8MwGMZT/875r+rRS3AoG8ho58RdBgMPelRwm7COkmaphiVpSVJhlPkJvPhVvHhQxKtXb34bU9eBir4Q8vB73pfkfYKYUaUd58OamZ2bX1gsLBWXV1bX1u2NzY6KEolJG0cskpcBUoRRQdqaakYuY0kQDxjpBsPjzO/eEKloJC70KCZ9jq4EDSlG2iDf3uN+UPZ40jT3vvDD5mGlWa+6jUb54Khym3qSwxPSGft2yakeOllBp+pMRU7cnJRAXme+/e4NIpxwIjRmSKme68S6nyKpKWZkXPQSRWKEh+iK9IwUiBPVT7/2GcNdQwYwjKQ5QsMv+n0iRVypEQ9MJ0f6Wv32MviX10t02OinVMSJJgJPHgoTBnUEs3DggEqCNRsZgbCk5q8QXyOJsDYRFk0I003h/6JTq7pGn9dLrVoeRwFsgx1QBi44Ai1wCs5AG2BwBx7AE3i27q1H68V6nbTOWPnMFvhR1tsnxqGZ6A==</latexit><latexit sha1_base64="fK+x/Buv+FqKN+VV8hhRGbQoUww=">AAACD3icdZBPS8MwGMZT/875r+rRS3AoG8ho58RdBgMPelRwm7COkmaphiVpSVJhlPkJvPhVvHhQxKtXb34bU9eBir4Q8vB73pfkfYKYUaUd58OamZ2bX1gsLBWXV1bX1u2NzY6KEolJG0cskpcBUoRRQdqaakYuY0kQDxjpBsPjzO/eEKloJC70KCZ9jq4EDSlG2iDf3uN+UPZ40jT3vvDD5mGlWa+6jUb54Khym3qSwxPSGft2yakeOllBp+pMRU7cnJRAXme+/e4NIpxwIjRmSKme68S6nyKpKWZkXPQSRWKEh+iK9IwUiBPVT7/2GcNdQwYwjKQ5QsMv+n0iRVypEQ9MJ0f6Wv32MviX10t02OinVMSJJgJPHgoTBnUEs3DggEqCNRsZgbCk5q8QXyOJsDYRFk0I003h/6JTq7pGn9dLrVoeRwFsgx1QBi44Ai1wCs5AG2BwBx7AE3i27q1H68V6nbTOWPnMFvhR1tsnxqGZ6A==</latexit><latexit sha1_base64="fK+x/Buv+FqKN+VV8hhRGbQoUww=">AAACD3icdZBPS8MwGMZT/875r+rRS3AoG8ho58RdBgMPelRwm7COkmaphiVpSVJhlPkJvPhVvHhQxKtXb34bU9eBir4Q8vB73pfkfYKYUaUd58OamZ2bX1gsLBWXV1bX1u2NzY6KEolJG0cskpcBUoRRQdqaakYuY0kQDxjpBsPjzO/eEKloJC70KCZ9jq4EDSlG2iDf3uN+UPZ40jT3vvDD5mGlWa+6jUb54Khym3qSwxPSGft2yakeOllBp+pMRU7cnJRAXme+/e4NIpxwIjRmSKme68S6nyKpKWZkXPQSRWKEh+iK9IwUiBPVT7/2GcNdQwYwjKQ5QsMv+n0iRVypEQ9MJ0f6Wv32MviX10t02OinVMSJJgJPHgoTBnUEs3DggEqCNRsZgbCk5q8QXyOJsDYRFk0I003h/6JTq7pGn9dLrVoeRwFsgx1QBi44Ai1wCs5AG2BwBx7AE3i27q1H68V6nbTOWPnMFvhR1tsnxqGZ6A==</latexit><latexit sha1_base64="fK+x/Buv+FqKN+VV8hhRGbQoUww=">AAACD3icdZBPS8MwGMZT/875r+rRS3AoG8ho58RdBgMPelRwm7COkmaphiVpSVJhlPkJvPhVvHhQxKtXb34bU9eBir4Q8vB73pfkfYKYUaUd58OamZ2bX1gsLBWXV1bX1u2NzY6KEolJG0cskpcBUoRRQdqaakYuY0kQDxjpBsPjzO/eEKloJC70KCZ9jq4EDSlG2iDf3uN+UPZ40jT3vvDD5mGlWa+6jUb54Khym3qSwxPSGft2yakeOllBp+pMRU7cnJRAXme+/e4NIpxwIjRmSKme68S6nyKpKWZkXPQSRWKEh+iK9IwUiBPVT7/2GcNdQwYwjKQ5QsMv+n0iRVypEQ9MJ0f6Wv32MviX10t02OinVMSJJgJPHgoTBnUEs3DggEqCNRsZgbCk5q8QXyOJsDYRFk0I003h/6JTq7pGn9dLrVoeRwFsgx1QBi44Ai1wCs5AG2BwBx7AE3i27q1H68V6nbTOWPnMFvhR1tsnxqGZ6A==</latexit>

mc(µ = mc, nf = 4) = 1.265(10) GeV
<latexit sha1_base64="e0c0jkX4hX6FMMvSKMk7d2rOlyw=">AAACEHicdZDLSgMxFIYz9VbrrerSTbCILUiZKa26KRRc6LKCvUBbhkyaaUOTzJBkhDLUN3Djq7hxoYhbl+58G9N2Cip6IOTn+88hOb8XMqq0bX9aqaXlldW19HpmY3Nreye7u9dUQSQxaeCABbLtIUUYFaShqWakHUqCuMdIyxtdTP3WLZGKBuJGj0PS42ggqE8x0ga52WPu4nyXR1VznwjXr5YLVadYOq3kHbtwB+Ou5PCSNCduNmcXK/a0oF20FyIhTkJyIKm6m/3o9gMccSI0ZkipjmOHuhcjqSlmZJLpRoqECI/QgHSMFIgT1YtnC03gkSF96AfSHKHhjH6fiBFXasw908mRHqrf3hT+5XUi7Z/3YirCSBOB5w/5EYM6gNN0YJ9KgjUbG4GwpOavEA+RRFibDDMmhMWm8H/RLBUdo6/LuVopiSMNDsAhyAMHnIEauAJ10AAY3INH8AxerAfryXq13uatKSuZ2Qc/ynr/Ag6amgM=</latexit><latexit sha1_base64="e0c0jkX4hX6FMMvSKMk7d2rOlyw=">AAACEHicdZDLSgMxFIYz9VbrrerSTbCILUiZKa26KRRc6LKCvUBbhkyaaUOTzJBkhDLUN3Djq7hxoYhbl+58G9N2Cip6IOTn+88hOb8XMqq0bX9aqaXlldW19HpmY3Nreye7u9dUQSQxaeCABbLtIUUYFaShqWakHUqCuMdIyxtdTP3WLZGKBuJGj0PS42ggqE8x0ga52WPu4nyXR1VznwjXr5YLVadYOq3kHbtwB+Ou5PCSNCduNmcXK/a0oF20FyIhTkJyIKm6m/3o9gMccSI0ZkipjmOHuhcjqSlmZJLpRoqECI/QgHSMFIgT1YtnC03gkSF96AfSHKHhjH6fiBFXasw908mRHqrf3hT+5XUi7Z/3YirCSBOB5w/5EYM6gNN0YJ9KgjUbG4GwpOavEA+RRFibDDMmhMWm8H/RLBUdo6/LuVopiSMNDsAhyAMHnIEauAJ10AAY3INH8AxerAfryXq13uatKSuZ2Qc/ynr/Ag6amgM=</latexit><latexit sha1_base64="e0c0jkX4hX6FMMvSKMk7d2rOlyw=">AAACEHicdZDLSgMxFIYz9VbrrerSTbCILUiZKa26KRRc6LKCvUBbhkyaaUOTzJBkhDLUN3Djq7hxoYhbl+58G9N2Cip6IOTn+88hOb8XMqq0bX9aqaXlldW19HpmY3Nreye7u9dUQSQxaeCABbLtIUUYFaShqWakHUqCuMdIyxtdTP3WLZGKBuJGj0PS42ggqE8x0ga52WPu4nyXR1VznwjXr5YLVadYOq3kHbtwB+Ou5PCSNCduNmcXK/a0oF20FyIhTkJyIKm6m/3o9gMccSI0ZkipjmOHuhcjqSlmZJLpRoqECI/QgHSMFIgT1YtnC03gkSF96AfSHKHhjH6fiBFXasw908mRHqrf3hT+5XUi7Z/3YirCSBOB5w/5EYM6gNN0YJ9KgjUbG4GwpOavEA+RRFibDDMmhMWm8H/RLBUdo6/LuVopiSMNDsAhyAMHnIEauAJ10AAY3INH8AxerAfryXq13uatKSuZ2Qc/ynr/Ag6amgM=</latexit><latexit sha1_base64="e0c0jkX4hX6FMMvSKMk7d2rOlyw=">AAACEHicdZDLSgMxFIYz9VbrrerSTbCILUiZKa26KRRc6LKCvUBbhkyaaUOTzJBkhDLUN3Djq7hxoYhbl+58G9N2Cip6IOTn+88hOb8XMqq0bX9aqaXlldW19HpmY3Nreye7u9dUQSQxaeCABbLtIUUYFaShqWakHUqCuMdIyxtdTP3WLZGKBuJGj0PS42ggqE8x0ga52WPu4nyXR1VznwjXr5YLVadYOq3kHbtwB+Ou5PCSNCduNmcXK/a0oF20FyIhTkJyIKm6m/3o9gMccSI0ZkipjmOHuhcjqSlmZJLpRoqECI/QgHSMFIgT1YtnC03gkSF96AfSHKHhjH6fiBFXasw908mRHqrf3hT+5XUi7Z/3YirCSBOB5w/5EYM6gNN0YJ9KgjUbG4GwpOavEA+RRFibDDMmhMWm8H/RLBUdo6/LuVopiSMNDsAhyAMHnIEauAJ10AAY3INH8AxerAfryXq13uatKSuZ2Qc/ynr/Ag6amgM=</latexit>



Back-up:
n rn1 rn2 rn3
4 2.3333 -0.5690 1.8325
6 1.9352 4.7048 -1.6350
8 0.9940 3.4012 1.9655
10 0.5847 2.6607 3.8387

<latexit sha1_base64="zM+H3Qp+9dGSZCiW9GABFEtE+R4="></latexit><latexit sha1_base64="zM+H3Qp+9dGSZCiW9GABFEtE+R4="></latexit><latexit sha1_base64="zM+H3Qp+9dGSZCiW9GABFEtE+R4="></latexit><latexit sha1_base64="zM+H3Qp+9dGSZCiW9GABFEtE+R4="></latexit>
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R8(mb)
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