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• Complex potential at T>0
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Quarkonia and potential models  
mb,mc � ⇤QCD ) non-relativistic bound states, analogs QED positronium
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Nevertheless nearly perfect agreement between
the phenomenological and lattice potentials
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Cornell model
Wloops, a=0.06 fm

Very successful in describing charmonium
and bottomonium spectrum below the
the open charm and beauty threshold
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Problems:
Running of ↵s ?
Linear potential valid only
for r � 1 fm,

V (r) = �r � ⇡
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+ . . .

Soft gluon fields ??
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Conjecture, Matsui and Satz, PLB 178 (86) 416
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Quarkonia states cannot be formed
at high enough temperature
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Quarkonia in effective theory approach  
M � 1/r ⇠ Mv � Mv2, M = mc,b

<latexit sha1_base64="gTPm0buo+oZ89/f0wba0kTLaQTU="></latexit><latexit sha1_base64="gTPm0buo+oZ89/f0wba0kTLaQTU="></latexit><latexit sha1_base64="gTPm0buo+oZ89/f0wba0kTLaQTU="></latexit><latexit sha1_base64="gTPm0buo+oZ89/f0wba0kTLaQTU="></latexit>
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<latexit sha1_base64="Le/c1eAhdfHp9J0f7JzTNhpRdW0=">AAACEnicbZDLTgIxFIY7eEO8oS7dNBIT2JAZNrokMRiXmHBLgJBOOQMNnXbSdkgmhGdw46u4caExbl25820sMAsF/6TJl/+c0/b8fsSZNq777WS2tnd297L7uYPDo+OT/OlZS8tYUWhSyaXq+EQDZwKahhkOnUgBCX0ObX9yu6i3p6A0k6Jhkgj6IRkJFjBKjLUG+VJPSCaGIEyuFgRADZsCNmOQKsHF2l2jhEkUKUnoeJAvuGV3KbwJXgoFlKo+yH/1hpLGob2bcqJ113Mj058RZRjlMM/1Yg0RoRMygq5FQULQ/dlypTm+ss4QB1LZIwxeur8nZiTUOgl92xkSM9brtYX5X60bm+CmP2Miig0IunooiDk2Ei/ywUOmbAo8sUCoYvavmI6JItTYFHM2BG995U1oVcqe5YdKoVpJ48iiC3SJishD16iK7lEdNRFFj+gZvaI358l5cd6dj1VrxklnztEfOZ8/EbSdAg==</latexit><latexit sha1_base64="Le/c1eAhdfHp9J0f7JzTNhpRdW0=">AAACEnicbZDLTgIxFIY7eEO8oS7dNBIT2JAZNrokMRiXmHBLgJBOOQMNnXbSdkgmhGdw46u4caExbl25820sMAsF/6TJl/+c0/b8fsSZNq777WS2tnd297L7uYPDo+OT/OlZS8tYUWhSyaXq+EQDZwKahhkOnUgBCX0ObX9yu6i3p6A0k6Jhkgj6IRkJFjBKjLUG+VJPSCaGIEyuFgRADZsCNmOQKsHF2l2jhEkUKUnoeJAvuGV3KbwJXgoFlKo+yH/1hpLGob2bcqJ113Mj058RZRjlMM/1Yg0RoRMygq5FQULQ/dlypTm+ss4QB1LZIwxeur8nZiTUOgl92xkSM9brtYX5X60bm+CmP2Miig0IunooiDk2Ei/ywUOmbAo8sUCoYvavmI6JItTYFHM2BG995U1oVcqe5YdKoVpJ48iiC3SJishD16iK7lEdNRFFj+gZvaI358l5cd6dj1VrxklnztEfOZ8/EbSdAg==</latexit><latexit sha1_base64="Le/c1eAhdfHp9J0f7JzTNhpRdW0=">AAACEnicbZDLTgIxFIY7eEO8oS7dNBIT2JAZNrokMRiXmHBLgJBOOQMNnXbSdkgmhGdw46u4caExbl25820sMAsF/6TJl/+c0/b8fsSZNq777WS2tnd297L7uYPDo+OT/OlZS8tYUWhSyaXq+EQDZwKahhkOnUgBCX0ObX9yu6i3p6A0k6Jhkgj6IRkJFjBKjLUG+VJPSCaGIEyuFgRADZsCNmOQKsHF2l2jhEkUKUnoeJAvuGV3KbwJXgoFlKo+yH/1hpLGob2bcqJ113Mj058RZRjlMM/1Yg0RoRMygq5FQULQ/dlypTm+ss4QB1LZIwxeur8nZiTUOgl92xkSM9brtYX5X60bm+CmP2Miig0IunooiDk2Ei/ywUOmbAo8sUCoYvavmI6JItTYFHM2BG995U1oVcqe5YdKoVpJ48iiC3SJishD16iK7lEdNRFFj+gZvaI358l5cd6dj1VrxklnztEfOZ8/EbSdAg==</latexit><latexit sha1_base64="Le/c1eAhdfHp9J0f7JzTNhpRdW0=">AAACEnicbZDLTgIxFIY7eEO8oS7dNBIT2JAZNrokMRiXmHBLgJBOOQMNnXbSdkgmhGdw46u4caExbl25820sMAsF/6TJl/+c0/b8fsSZNq777WS2tnd297L7uYPDo+OT/OlZS8tYUWhSyaXq+EQDZwKahhkOnUgBCX0ObX9yu6i3p6A0k6Jhkgj6IRkJFjBKjLUG+VJPSCaGIEyuFgRADZsCNmOQKsHF2l2jhEkUKUnoeJAvuGV3KbwJXgoFlKo+yH/1hpLGob2bcqJ113Mj058RZRjlMM/1Yg0RoRMygq5FQULQ/dlypTm+ss4QB1LZIwxeur8nZiTUOgl92xkSM9brtYX5X60bm+CmP2Miig0IunooiDk2Ei/ywUOmbAo8sUCoYvavmI6JItTYFHM2BG995U1oVcqe5YdKoVpJ48iiC3SJishD16iK7lEdNRFFj+gZvaI358l5cd6dj1VrxklnztEfOZ8/EbSdAg==</latexit>

Heavy quark fields are Pauli spinors, heavy pair creation is only present implic-

itly through higher dimension 4-fermion operators
<latexit sha1_base64="0Di6Aq88M2Ck0N6QD0dSF+MuKB0="></latexit><latexit sha1_base64="0Di6Aq88M2Ck0N6QD0dSF+MuKB0="></latexit><latexit sha1_base64="0Di6Aq88M2Ck0N6QD0dSF+MuKB0="></latexit><latexit sha1_base64="0Di6Aq88M2Ck0N6QD0dSF+MuKB0="></latexit>

Potentials are parameters of the EFT Largangian
<latexit sha1_base64="E9pVRJBOlAHxdvbZvbIO+RUGOLg=">AAACGHicbVDLSsNAFJ3UV62vqks3g0VwVZMi6LIgigsXFfqCNpSb6SQdOsmEmYlQQj/Djb/ixoUibrvzb5y0WWjrhYHDOfdw5xwv5kxp2/62CmvrG5tbxe3Szu7e/kH58KitRCIJbRHBhex6oChnEW1ppjntxpJC6HHa8cY3md55olIxETX1JKZuCEHEfEZAG2pQvmgITSPNgCsMkuIYJIRUGwcWPtYjim/vmvgBZABRwMA4KnbVng9eBU4OKiifxqA86w8FSUJzhHBQqufYsXZTkJoRTqelfqJoDGQMAe0ZGJnryk3nwab4zDBD7AtpXqTxnP3tSCFUahJ6ZjMEPVLLWkb+p/US7V+7KYvixKQni0N+wrEWOGsJD5mkRPOJAUAkM3/FZGSqIVkzJVOCsxx5FbRrVcfgx1qlfpnXUUQn6BSdIwddoTq6Rw3UQgQ9o1f0jj6sF+vN+rS+FqsFK/ccoz9jzX4A/zafqQ==</latexit><latexit sha1_base64="E9pVRJBOlAHxdvbZvbIO+RUGOLg=">AAACGHicbVDLSsNAFJ3UV62vqks3g0VwVZMi6LIgigsXFfqCNpSb6SQdOsmEmYlQQj/Djb/ixoUibrvzb5y0WWjrhYHDOfdw5xwv5kxp2/62CmvrG5tbxe3Szu7e/kH58KitRCIJbRHBhex6oChnEW1ppjntxpJC6HHa8cY3md55olIxETX1JKZuCEHEfEZAG2pQvmgITSPNgCsMkuIYJIRUGwcWPtYjim/vmvgBZABRwMA4KnbVng9eBU4OKiifxqA86w8FSUJzhHBQqufYsXZTkJoRTqelfqJoDGQMAe0ZGJnryk3nwab4zDBD7AtpXqTxnP3tSCFUahJ6ZjMEPVLLWkb+p/US7V+7KYvixKQni0N+wrEWOGsJD5mkRPOJAUAkM3/FZGSqIVkzJVOCsxx5FbRrVcfgx1qlfpnXUUQn6BSdIwddoTq6Rw3UQgQ9o1f0jj6sF+vN+rS+FqsFK/ccoz9jzX4A/zafqQ==</latexit><latexit sha1_base64="E9pVRJBOlAHxdvbZvbIO+RUGOLg=">AAACGHicbVDLSsNAFJ3UV62vqks3g0VwVZMi6LIgigsXFfqCNpSb6SQdOsmEmYlQQj/Djb/ixoUibrvzb5y0WWjrhYHDOfdw5xwv5kxp2/62CmvrG5tbxe3Szu7e/kH58KitRCIJbRHBhex6oChnEW1ppjntxpJC6HHa8cY3md55olIxETX1JKZuCEHEfEZAG2pQvmgITSPNgCsMkuIYJIRUGwcWPtYjim/vmvgBZABRwMA4KnbVng9eBU4OKiifxqA86w8FSUJzhHBQqufYsXZTkJoRTqelfqJoDGQMAe0ZGJnryk3nwab4zDBD7AtpXqTxnP3tSCFUahJ6ZjMEPVLLWkb+p/US7V+7KYvixKQni0N+wrEWOGsJD5mkRPOJAUAkM3/FZGSqIVkzJVOCsxx5FbRrVcfgx1qlfpnXUUQn6BSdIwddoTq6Rw3UQgQ9o1f0jj6sF+vN+rS+FqsFK/ccoz9jzX4A/zafqQ==</latexit><latexit sha1_base64="E9pVRJBOlAHxdvbZvbIO+RUGOLg=">AAACGHicbVDLSsNAFJ3UV62vqks3g0VwVZMi6LIgigsXFfqCNpSb6SQdOsmEmYlQQj/Djb/ixoUibrvzb5y0WWjrhYHDOfdw5xwv5kxp2/62CmvrG5tbxe3Szu7e/kH58KitRCIJbRHBhex6oChnEW1ppjntxpJC6HHa8cY3md55olIxETX1JKZuCEHEfEZAG2pQvmgITSPNgCsMkuIYJIRUGwcWPtYjim/vmvgBZABRwMA4KnbVng9eBU4OKiifxqA86w8FSUJzhHBQqufYsXZTkJoRTqelfqJoDGQMAe0ZGJnryk3nwab4zDBD7AtpXqTxnP3tSCFUahJ6ZjMEPVLLWkb+p/US7V+7KYvixKQni0N+wrEWOGsJD5mkRPOJAUAkM3/FZGSqIVkzJVOCsxx5FbRrVcfgx1qlfpnXUUQn6BSdIwddoTq6Rw3UQgQ9o1f0jj6sF+vN+rS+FqsFK/ccoz9jzX4A/zafqQ==</latexit>

Tree level $ potential model (i@0 +
r2

r
M � Vs(r))S(r,R, t) = 0

<latexit sha1_base64="jVI5clWqw/cem/ZnpYpS40sInvc="></latexit><latexit sha1_base64="jVI5clWqw/cem/ZnpYpS40sInvc="></latexit><latexit sha1_base64="jVI5clWqw/cem/ZnpYpS40sInvc="></latexit><latexit sha1_base64="jVI5clWqw/cem/ZnpYpS40sInvc="></latexit>

S = S(r,R, t), O = O(r,R, t), E = E(R, t)
<latexit sha1_base64="cg28bxVKGGmtI8l8G+BX2E9b8ao=">AAACNnicfZBbSwJBFMfP2s3stl3eelmSwEBkN4J6EYQQegkt8wIqNjvO6uDshZnZQBb7Ur30OXrzpYcieu0jNF6C1OgPAz/+/3OYc44dMCqkaQ612NLyyupafD2xsbm1vaPv7lWEH3JMythnPq/ZSBBGPVKWVDJSCzhBrs1I1e5djvLqA+GC+t6d7Aek6aKORx2KkVRWS78uZUuphotk13YiPkj/4O0gLU/Sj4Vs4Z80n82nZqyWnjQz5ljGIlhTSOYOHOceAIot/aXR9nHoEk9ihoSoW2YgmxHikmJGBolGKEiAcA91SF2hh1wimtF47YFxrJy24fhcPU8aY/d3R4RcIfqurSpHQ4r5bGT+ldVD6Vw0I+oFoSQennzkhMyQvjG6odGmnGDJ+goQ5lTNauAu4ghLdemEOoI1v/IiVE4zluIbK5k7g4nicAhHkAILziEHV1CEMmB4giG8wbv2rL1qH9rnpDSmTXv2YUba1zfthazY</latexit><latexit sha1_base64="WgfAmvvF/2UtBolh7V5NFLz4QG4=">AAACNnicfZDLSgMxFIYzXmu9jZedm2ARKpQyI4JuCgUpuJFWay/QlpJJM21o5kKSEcowvpQbn8NdNy4UcesjmJlWsK34Q+Dj/88h5xzLZ1RIwxhrS8srq2vrqY305tb2zq6+t18XXsAxqWGPebxpIUEYdUlNUslI0+cEORYjDWt4FeeNB8IF9dx7OfJJx0F9l9oUI6msrn5TLVSzbQfJgWWHPMr94F2Uk6e5x3Kh/E9aKpSyM1ZXzxh5IxFcBHMKmeKhnajS1V/aPQ8HDnElZkiIlmn4shMiLilmJEq3A0F8hIeoT1oKXeQQ0QmTtSN4opwetD2unith4v7uCJEjxMixVGU8pJjPYvOvrBVI+7ITUtcPJHHx5CM7YFB6ML4h7FFOsGQjBQhzqmaFeIA4wlJdOq2OYM6vvAj1s7yp+NbMFM/BRClwBI5BFpjgAhTBNaiAGsDgCYzBG3jXnrVX7UP7nJQuadOeAzAj7esbjn+uEA==</latexit><latexit sha1_base64="WgfAmvvF/2UtBolh7V5NFLz4QG4=">AAACNnicfZDLSgMxFIYzXmu9jZedm2ARKpQyI4JuCgUpuJFWay/QlpJJM21o5kKSEcowvpQbn8NdNy4UcesjmJlWsK34Q+Dj/88h5xzLZ1RIwxhrS8srq2vrqY305tb2zq6+t18XXsAxqWGPebxpIUEYdUlNUslI0+cEORYjDWt4FeeNB8IF9dx7OfJJx0F9l9oUI6msrn5TLVSzbQfJgWWHPMr94F2Uk6e5x3Kh/E9aKpSyM1ZXzxh5IxFcBHMKmeKhnajS1V/aPQ8HDnElZkiIlmn4shMiLilmJEq3A0F8hIeoT1oKXeQQ0QmTtSN4opwetD2unith4v7uCJEjxMixVGU8pJjPYvOvrBVI+7ITUtcPJHHx5CM7YFB6ML4h7FFOsGQjBQhzqmaFeIA4wlJdOq2OYM6vvAj1s7yp+NbMFM/BRClwBI5BFpjgAhTBNaiAGsDgCYzBG3jXnrVX7UP7nJQuadOeAzAj7esbjn+uEA==</latexit><latexit sha1_base64="Fd1r9THgF+IPX3ra93QR+vZdNo4=">AAACNnicfZDLSsNAFIYn9VbrLerSTbAIFUpJRNBNoSAFN9Jq7QXaUCbTSTt0MgkzE6GE+FJufA533bhQxK2P4LSNYFvxwMDH/5/DnPM7ASVCmuZYS62srq1vpDczW9s7u3v6/kFD+CFHuI586vOWAwWmhOG6JJLiVsAx9ByKm87wauI3HzAXxGf3chRg24N9RlyCoFRSV7+pFWu5jgflwHEjHud/8C7Oy9P8Y6VY+cctF8u5OamrZ82COS1jGawEsiCpald/6fR8FHqYSUShEG3LDKQdQS4JojjOdEKBA4iGsI/bChn0sLCj6dmxcaKUnuH6XD0mjan6eyKCnhAjz1GdkyXFojcR//LaoXQv7YiwIJSYodlHbkgN6RuTDI0e4RhJOlIAESdqVwMNIIdIqqQzKgRr8eRlaJwVLMW3VrZ0nsSRBkfgGOSABS5ACVyDKqgDBJ7AGLyBd+1Ze9U+tM9Za0pLZg7BXGlf3+b5q1g=</latexit>

Brambilla, Pineda, Soto, Vairo,
NPB 566 (00) 275

LNRQCD =  †
✓
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2
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<latexit sha1_base64="7p1AXC9uof9Os4UFeRiMtuXW3fE="></latexit><latexit sha1_base64="+SZ7KJHUQLREO+gThtRDUuF4um0="></latexit><latexit sha1_base64="+SZ7KJHUQLREO+gThtRDUuF4um0="></latexit><latexit sha1_base64="VNkjwuktfUMwOmsxPMSJbeSpJgs="></latexit>

Caswell, Lepage, PLB 167 (86) 437

Non-relativistic QCD (NRQCD) : EFT at scale 1/r (scale M is integrated out):
<latexit sha1_base64="By8umVfHUmReyP70eUgsmIh1UqE="></latexit><latexit sha1_base64="By8umVfHUmReyP70eUgsmIh1UqE="></latexit><latexit sha1_base64="By8umVfHUmReyP70eUgsmIh1UqE="></latexit><latexit sha1_base64="By8umVfHUmReyP70eUgsmIh1UqE="></latexit>

potential NRQCD (pNRQCD): EFT at scale Ebin ⇠ Mv2 (scale 1/r ⇠ Mv is
integrated out):

<latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="p24+b0GJK/afGuv0JCL/J7H5ow0="></latexit><latexit sha1_base64="p24+b0GJK/afGuv0JCL/J7H5ow0="></latexit><latexit sha1_base64="P4Cdsl4vUD3C5dA2u3es9HBQ1Dg="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit><latexit sha1_base64="RlL8gxpUjOhkPumqmLM/hczPnbI="></latexit>
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<latexit sha1_base64="Oa0Q584mVZoQ34wVOaFT2Pn7gPk="></latexit><latexit sha1_base64="Oa0Q584mVZoQ34wVOaFT2Pn7gPk="></latexit><latexit sha1_base64="Oa0Q584mVZoQ34wVOaFT2Pn7gPk="></latexit><latexit sha1_base64="Oa0Q584mVZoQ34wVOaFT2Pn7gPk="></latexit>
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Vacuum and in-medium properties as well as  dissolution of mesons  are encoded in the 
spectral functions: 

Melting is seen as progressive broadening and disappearance of the bound state peaks

Meson correlators and spectral functions  

⇢(!, p, T ) =
1

2⇡
Im

Z 1

�1
dte

i!t

Z
d
3
xe

ipxh[O(x, t), O(0, 0)]iT , O(x, t) ⇠ Q̄(x, t)�Q(x, t)
<latexit sha1_base64="BlK+tlAgg7t38c+OSk/ZOJLR2F8=">AAACl3icbVFda9swFJW9ry77yj5exl4uC4MEvGJng43BWKFj657aQNIWIsfIspyISraR5JEg3J+0H7O3/ZspjhlbuwtCR+ecK+nem1aCaxOGvzz/xs1bt+/s3e3du//g4aP+4yenuqwVZTNailKdp0QzwQs2M9wIdl4pRmQq2Fl6cbjVz74zpXlZTM2mYrEky4LnnBLjqKT/A6tVOcSlZEsSVMF09BHnilAbNXYMuOINWKwkfJ MNYF6YxL52W242zcJ2IDPAFpbD7g4wzdYH2eLNuuWrtcsUpFgKBvPj4TowowCOh2EQjmLAqhWSaXB5CTsRsOYScEoUTFoCfyVSku6Q9AfhftgG/AHRVTBAXZwk/Z84K2ktWWGoIFrPo7AysSXKcCpY08O1ZhWhF2TJ5g4WRDId27avDbxyTAZ5qdxyNbXs3xmWSK03MnVOScxKX9W25P+0eW3y97HlRVUbVtDdQ3ktwJSwHRJkXDFqxMYBQhV3fwW6Im4uxo2y55pwreTr4HS8Hzk8eTs4GHft2EMv0Es0RBF6hw7QETpBM0S9Z94H79D77D/3P/lf/KOd1fe6nKfon/AnvwFzpcY4</latexit><latexit sha1_base64="BlK+tlAgg7t38c+OSk/ZOJLR2F8=">AAACl3icbVFda9swFJW9ry77yj5exl4uC4MEvGJng43BWKFj657aQNIWIsfIspyISraR5JEg3J+0H7O3/ZspjhlbuwtCR+ecK+nem1aCaxOGvzz/xs1bt+/s3e3du//g4aP+4yenuqwVZTNailKdp0QzwQs2M9wIdl4pRmQq2Fl6cbjVz74zpXlZTM2mYrEky4LnnBLjqKT/A6tVOcSlZEsSVMF09BHnilAbNXYMuOINWKwkfJ MNYF6YxL52W242zcJ2IDPAFpbD7g4wzdYH2eLNuuWrtcsUpFgKBvPj4TowowCOh2EQjmLAqhWSaXB5CTsRsOYScEoUTFoCfyVSku6Q9AfhftgG/AHRVTBAXZwk/Z84K2ktWWGoIFrPo7AysSXKcCpY08O1ZhWhF2TJ5g4WRDId27avDbxyTAZ5qdxyNbXs3xmWSK03MnVOScxKX9W25P+0eW3y97HlRVUbVtDdQ3ktwJSwHRJkXDFqxMYBQhV3fwW6Im4uxo2y55pwreTr4HS8Hzk8eTs4GHft2EMv0Es0RBF6hw7QETpBM0S9Z94H79D77D/3P/lf/KOd1fe6nKfon/AnvwFzpcY4</latexit><latexit sha1_base64="BlK+tlAgg7t38c+OSk/ZOJLR2F8=">AAACl3icbVFda9swFJW9ry77yj5exl4uC4MEvGJng43BWKFj657aQNIWIsfIspyISraR5JEg3J+0H7O3/ZspjhlbuwtCR+ecK+nem1aCaxOGvzz/xs1bt+/s3e3du//g4aP+4yenuqwVZTNailKdp0QzwQs2M9wIdl4pRmQq2Fl6cbjVz74zpXlZTM2mYrEky4LnnBLjqKT/A6tVOcSlZEsSVMF09BHnilAbNXYMuOINWKwkfJ MNYF6YxL52W242zcJ2IDPAFpbD7g4wzdYH2eLNuuWrtcsUpFgKBvPj4TowowCOh2EQjmLAqhWSaXB5CTsRsOYScEoUTFoCfyVSku6Q9AfhftgG/AHRVTBAXZwk/Z84K2ktWWGoIFrPo7AysSXKcCpY08O1ZhWhF2TJ5g4WRDId27avDbxyTAZ5qdxyNbXs3xmWSK03MnVOScxKX9W25P+0eW3y97HlRVUbVtDdQ3ktwJSwHRJkXDFqxMYBQhV3fwW6Im4uxo2y55pwreTr4HS8Hzk8eTs4GHft2EMv0Es0RBF6hw7QETpBM0S9Z94H79D77D/3P/lf/KOd1fe6nKfon/AnvwFzpcY4</latexit><latexit sha1_base64="BlK+tlAgg7t38c+OSk/ZOJLR2F8=">AAACl3icbVFda9swFJW9ry77yj5exl4uC4MEvGJng43BWKFj657aQNIWIsfIspyISraR5JEg3J+0H7O3/ZspjhlbuwtCR+ecK+nem1aCaxOGvzz/xs1bt+/s3e3du//g4aP+4yenuqwVZTNailKdp0QzwQs2M9wIdl4pRmQq2Fl6cbjVz74zpXlZTM2mYrEky4LnnBLjqKT/A6tVOcSlZEsSVMF09BHnilAbNXYMuOINWKwkfJ MNYF6YxL52W242zcJ2IDPAFpbD7g4wzdYH2eLNuuWrtcsUpFgKBvPj4TowowCOh2EQjmLAqhWSaXB5CTsRsOYScEoUTFoCfyVSku6Q9AfhftgG/AHRVTBAXZwk/Z84K2ktWWGoIFrPo7AysSXKcCpY08O1ZhWhF2TJ5g4WRDId27avDbxyTAZ5qdxyNbXs3xmWSK03MnVOScxKX9W25P+0eW3y97HlRVUbVtDdQ3ktwJSwHRJkXDFqxMYBQhV3fwW6Im4uxo2y55pwreTr4HS8Hzk8eTs4GHft2EMv0Es0RBF6hw7QETpBM0S9Z94H79D77D/3P/lf/KOd1fe6nKfon/AnvwFzpcY4</latexit>

C(⌧, T ) =

Z +1

�1
d!⇢(!, T )e�⌧!

<latexit sha1_base64="gdJO63XL2tts81xUGoWSTNMyiaM="></latexit><latexit sha1_base64="gdJO63XL2tts81xUGoWSTNMyiaM="></latexit><latexit sha1_base64="gdJO63XL2tts81xUGoWSTNMyiaM="></latexit><latexit sha1_base64="gdJO63XL2tts81xUGoWSTNMyiaM="></latexit>

Consider large ⌧ behavior of C(⌧, T = 0):
<latexit sha1_base64="0KahzyZ5MG/bL0807NHKqZ6XPJ4=">AAACGXicbZA9SwNBEIb34leMX6eWNouJoCDhLo0iCIE0lgpGhSSEuc1csmRv99jdC4SQv2HjX7GxUMRSK/+Nm5hCjVM9vO8MM/NGqeDGBsGnl1tYXFpeya8W1tY3Nrf87Z0bozLNsM6UUPouAoOCS6xbbgXepRohiQTeRv3axL8doDZcyWs7TLGVQFfymDOwTmr7QU1JwzuoqQDdRVpqWshKNMIeDLjSVMW0VDuciMfX58FR6aztF4NyMC06D+EMimRWl23/vdlRLEtQWibAmEYYpLY1Am05EzguNDODKbA+dLHhUEKCpjWafjamB07p0NgdEitp6VT9OTGCxJhhErnOBGzP/PUm4n9eI7PxaWvEZZpZlOx7UZwJahWdxEQ7XCOzYugAmObuVsp6oIFZF2bBhRD+fXkebirl0PFVpVitzOLIkz2yTw5JSE5IlVyQS1InjNyTR/JMXrwH78l79d6+W3PebGaX/Crv4wutLZ4X</latexit><latexit sha1_base64="0KahzyZ5MG/bL0807NHKqZ6XPJ4=">AAACGXicbZA9SwNBEIb34leMX6eWNouJoCDhLo0iCIE0lgpGhSSEuc1csmRv99jdC4SQv2HjX7GxUMRSK/+Nm5hCjVM9vO8MM/NGqeDGBsGnl1tYXFpeya8W1tY3Nrf87Z0bozLNsM6UUPouAoOCS6xbbgXepRohiQTeRv3axL8doDZcyWs7TLGVQFfymDOwTmr7QU1JwzuoqQDdRVpqWshKNMIeDLjSVMW0VDuciMfX58FR6aztF4NyMC06D+EMimRWl23/vdlRLEtQWibAmEYYpLY1Am05EzguNDODKbA+dLHhUEKCpjWafjamB07p0NgdEitp6VT9OTGCxJhhErnOBGzP/PUm4n9eI7PxaWvEZZpZlOx7UZwJahWdxEQ7XCOzYugAmObuVsp6oIFZF2bBhRD+fXkebirl0PFVpVitzOLIkz2yTw5JSE5IlVyQS1InjNyTR/JMXrwH78l79d6+W3PebGaX/Crv4wutLZ4X</latexit><latexit sha1_base64="0KahzyZ5MG/bL0807NHKqZ6XPJ4=">AAACGXicbZA9SwNBEIb34leMX6eWNouJoCDhLo0iCIE0lgpGhSSEuc1csmRv99jdC4SQv2HjX7GxUMRSK/+Nm5hCjVM9vO8MM/NGqeDGBsGnl1tYXFpeya8W1tY3Nrf87Z0bozLNsM6UUPouAoOCS6xbbgXepRohiQTeRv3axL8doDZcyWs7TLGVQFfymDOwTmr7QU1JwzuoqQDdRVpqWshKNMIeDLjSVMW0VDuciMfX58FR6aztF4NyMC06D+EMimRWl23/vdlRLEtQWibAmEYYpLY1Am05EzguNDODKbA+dLHhUEKCpjWafjamB07p0NgdEitp6VT9OTGCxJhhErnOBGzP/PUm4n9eI7PxaWvEZZpZlOx7UZwJahWdxEQ7XCOzYugAmObuVsp6oIFZF2bBhRD+fXkebirl0PFVpVitzOLIkz2yTw5JSE5IlVyQS1InjNyTR/JMXrwH78l79d6+W3PebGaX/Crv4wutLZ4X</latexit><latexit sha1_base64="0KahzyZ5MG/bL0807NHKqZ6XPJ4=">AAACGXicbZA9SwNBEIb34leMX6eWNouJoCDhLo0iCIE0lgpGhSSEuc1csmRv99jdC4SQv2HjX7GxUMRSK/+Nm5hCjVM9vO8MM/NGqeDGBsGnl1tYXFpeya8W1tY3Nrf87Z0bozLNsM6UUPouAoOCS6xbbgXepRohiQTeRv3axL8doDZcyWs7TLGVQFfymDOwTmr7QU1JwzuoqQDdRVpqWshKNMIeDLjSVMW0VDuciMfX58FR6aztF4NyMC06D+EMimRWl23/vdlRLEtQWibAmEYYpLY1Am05EzguNDODKbA+dLHhUEKCpjWafjamB07p0NgdEitp6VT9OTGCxJhhErnOBGzP/PUm4n9eI7PxaWvEZZpZlOx7UZwJahWdxEQ7XCOzYugAmObuVsp6oIFZF2bBhRD+fXkebirl0PFVpVitzOLIkz2yTw5JSE5IlVyQS1InjNyTR/JMXrwH78l79d6+W3PebGaX/Crv4wutLZ4X</latexit>

C(⌧, T ) =
X

x

hO(x, ⌧)O(0, 0)iT
<latexit sha1_base64="FO4ogo6og/aji1Q8QpPNmvhhz2A=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARWiglrYJuhEI37qzQGzQhTKaTduhkEmYm0hL6IG58FTcuFHHjQvBtnLRFtPXAwMf/n8OZ83sRo1JZ1peRWVvf2NzKbud2dvf2D8zDo7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vFE99Tv3REga8qaaRMQJ0IBTn2KktOSa5/WCrVBcahavbRkH7hjaDPEBI/C2MC6lVlGTVbKK0BYzw226Zt4qW7OCP1BZhjxYVMM1P+x+iOOAcIUZkrJXsSLlJEgoihmZ5uxYkgjhERqQnkaOAiKdZHbcFJ5ppQ/9UOjHFZypvycSFEg5CTzdGSA1lMteKv7n9WLlXzkJ5VGsCMfzRX7MoAphmhTsU0GwYhMNCAuq/wrxEAmElc4zp0NYOXkV2tVyRfPdRb5WXcSRBSfgFBRABVyCGrgBDdACGDyAJ/ACXo1H49l4M97nrRljMXMM/pTx+Q1sBp8G</latexit><latexit sha1_base64="FO4ogo6og/aji1Q8QpPNmvhhz2A=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARWiglrYJuhEI37qzQGzQhTKaTduhkEmYm0hL6IG58FTcuFHHjQvBtnLRFtPXAwMf/n8OZ83sRo1JZ1peRWVvf2NzKbud2dvf2D8zDo7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vFE99Tv3REga8qaaRMQJ0IBTn2KktOSa5/WCrVBcahavbRkH7hjaDPEBI/C2MC6lVlGTVbKK0BYzw226Zt4qW7OCP1BZhjxYVMM1P+x+iOOAcIUZkrJXsSLlJEgoihmZ5uxYkgjhERqQnkaOAiKdZHbcFJ5ppQ/9UOjHFZypvycSFEg5CTzdGSA1lMteKv7n9WLlXzkJ5VGsCMfzRX7MoAphmhTsU0GwYhMNCAuq/wrxEAmElc4zp0NYOXkV2tVyRfPdRb5WXcSRBSfgFBRABVyCGrgBDdACGDyAJ/ACXo1H49l4M97nrRljMXMM/pTx+Q1sBp8G</latexit><latexit sha1_base64="FO4ogo6og/aji1Q8QpPNmvhhz2A=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARWiglrYJuhEI37qzQGzQhTKaTduhkEmYm0hL6IG58FTcuFHHjQvBtnLRFtPXAwMf/n8OZ83sRo1JZ1peRWVvf2NzKbud2dvf2D8zDo7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vFE99Tv3REga8qaaRMQJ0IBTn2KktOSa5/WCrVBcahavbRkH7hjaDPEBI/C2MC6lVlGTVbKK0BYzw226Zt4qW7OCP1BZhjxYVMM1P+x+iOOAcIUZkrJXsSLlJEgoihmZ5uxYkgjhERqQnkaOAiKdZHbcFJ5ppQ/9UOjHFZypvycSFEg5CTzdGSA1lMteKv7n9WLlXzkJ5VGsCMfzRX7MoAphmhTsU0GwYhMNCAuq/wrxEAmElc4zp0NYOXkV2tVyRfPdRb5WXcSRBSfgFBRABVyCGrgBDdACGDyAJ/ACXo1H49l4M97nrRljMXMM/pTx+Q1sBp8G</latexit><latexit sha1_base64="FO4ogo6og/aji1Q8QpPNmvhhz2A=">AAACHHicbZDLSsNAFIYn9VbrLerSzWARWiglrYJuhEI37qzQGzQhTKaTduhkEmYm0hL6IG58FTcuFHHjQvBtnLRFtPXAwMf/n8OZ83sRo1JZ1peRWVvf2NzKbud2dvf2D8zDo7YMY4FJC4csFF0PScIoJy1FFSPdSBAUeIx0vFE99Tv3REga8qaaRMQJ0IBTn2KktOSa5/WCrVBcahavbRkH7hjaDPEBI/C2MC6lVlGTVbKK0BYzw226Zt4qW7OCP1BZhjxYVMM1P+x+iOOAcIUZkrJXsSLlJEgoihmZ5uxYkgjhERqQnkaOAiKdZHbcFJ5ppQ/9UOjHFZypvycSFEg5CTzdGSA1lMteKv7n9WLlXzkJ5VGsCMfzRX7MoAphmhTsU0GwYhMNCAuq/wrxEAmElc4zp0NYOXkV2tVyRfPdRb5WXcSRBSfgFBRABVyCGrgBDdACGDyAJ/ACXo1H49l4M97nrRljMXMM/pTx+Q1sBp8G</latexit>

C(⌧, T ) ⇠
X

n

|h0|O|ni|2e�Mn⌧ ' f1e
�M1⌧ + f2e

�M2⌧ + . . .

<latexit sha1_base64="kBeIZrSzwDFvPnbV237DqIvHrjM="></latexit><latexit sha1_base64="kBeIZrSzwDFvPnbV237DqIvHrjM="></latexit><latexit sha1_base64="kBeIZrSzwDFvPnbV237DqIvHrjM="></latexit><latexit sha1_base64="kBeIZrSzwDFvPnbV237DqIvHrjM="></latexit>
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T > 0 : ⌧ < 1/T ) reconstruct ⇢(!, T )
<latexit sha1_base64="gz1VHT5VqpdmhrFVKlHXkeSB0wc=">AAACJnicdZDPahsxEMa1TtM4bto66TEXUW/AheLuGkpCaUoglxzd4n/gNWZWlm0RrbRIswnGOC+TS1+llxwcQuitj1LZXkNT2gHBx++bYTRfnEphMQh+eoWtZ9vPd4q7pRd7L1+9Lu8ftK3ODOMtpqU23Rgsl0LxFgqUvJsaDkkseSe+PF/6nSturNCqidOU9xMYKzESDNChQfnUb34JPt3cRAgZ/UzDD02f+tE3MZ4gGKOvfW o408qiyRg6x0x0NdIJH8P75jt/UK4EtY/BsmhQCzYiJ2FOKiSvxqC8iIaaZQlXyCRY2wuDFPszMCiY5PNSlFmeAruEMe85qSDhtj9bnTmnR44M6Ugb9xTSFf1zYgaJtdMkdp0J4MT+7S3hv7xehqOT/kyoNEOu2HrRKJMUNV1mRofChYBy6gQwI9xfKZuAAYYu2ZILYXMp/b9o12uh01/rlbN6HkeRHJK3pEpCckzOyAVpkBZh5Jb8IAty73337rwH73HdWvDymTfkSXm/fgM7DKMn</latexit><latexit sha1_base64="gz1VHT5VqpdmhrFVKlHXkeSB0wc=">AAACJnicdZDPahsxEMa1TtM4bto66TEXUW/AheLuGkpCaUoglxzd4n/gNWZWlm0RrbRIswnGOC+TS1+llxwcQuitj1LZXkNT2gHBx++bYTRfnEphMQh+eoWtZ9vPd4q7pRd7L1+9Lu8ftK3ODOMtpqU23Rgsl0LxFgqUvJsaDkkseSe+PF/6nSturNCqidOU9xMYKzESDNChQfnUb34JPt3cRAgZ/UzDD02f+tE3MZ4gGKOvfW o408qiyRg6x0x0NdIJH8P75jt/UK4EtY/BsmhQCzYiJ2FOKiSvxqC8iIaaZQlXyCRY2wuDFPszMCiY5PNSlFmeAruEMe85qSDhtj9bnTmnR44M6Ugb9xTSFf1zYgaJtdMkdp0J4MT+7S3hv7xehqOT/kyoNEOu2HrRKJMUNV1mRofChYBy6gQwI9xfKZuAAYYu2ZILYXMp/b9o12uh01/rlbN6HkeRHJK3pEpCckzOyAVpkBZh5Jb8IAty73337rwH73HdWvDymTfkSXm/fgM7DKMn</latexit><latexit sha1_base64="gz1VHT5VqpdmhrFVKlHXkeSB0wc=">AAACJnicdZDPahsxEMa1TtM4bto66TEXUW/AheLuGkpCaUoglxzd4n/gNWZWlm0RrbRIswnGOC+TS1+llxwcQuitj1LZXkNT2gHBx++bYTRfnEphMQh+eoWtZ9vPd4q7pRd7L1+9Lu8ftK3ODOMtpqU23Rgsl0LxFgqUvJsaDkkseSe+PF/6nSturNCqidOU9xMYKzESDNChQfnUb34JPt3cRAgZ/UzDD02f+tE3MZ4gGKOvfW o408qiyRg6x0x0NdIJH8P75jt/UK4EtY/BsmhQCzYiJ2FOKiSvxqC8iIaaZQlXyCRY2wuDFPszMCiY5PNSlFmeAruEMe85qSDhtj9bnTmnR44M6Ugb9xTSFf1zYgaJtdMkdp0J4MT+7S3hv7xehqOT/kyoNEOu2HrRKJMUNV1mRofChYBy6gQwI9xfKZuAAYYu2ZILYXMp/b9o12uh01/rlbN6HkeRHJK3pEpCckzOyAVpkBZh5Jb8IAty73337rwH73HdWvDymTfkSXm/fgM7DKMn</latexit><latexit sha1_base64="gz1VHT5VqpdmhrFVKlHXkeSB0wc=">AAACJnicdZDPahsxEMa1TtM4bto66TEXUW/AheLuGkpCaUoglxzd4n/gNWZWlm0RrbRIswnGOC+TS1+llxwcQuitj1LZXkNT2gHBx++bYTRfnEphMQh+eoWtZ9vPd4q7pRd7L1+9Lu8ftK3ODOMtpqU23Rgsl0LxFgqUvJsaDkkseSe+PF/6nSturNCqidOU9xMYKzESDNChQfnUb34JPt3cRAgZ/UzDD02f+tE3MZ4gGKOvfW o408qiyRg6x0x0NdIJH8P75jt/UK4EtY/BsmhQCzYiJ2FOKiSvxqC8iIaaZQlXyCRY2wuDFPszMCiY5PNSlFmeAruEMe85qSDhtj9bnTmnR44M6Ugb9xTSFf1zYgaJtdMkdp0J4MT+7S3hv7xehqOT/kyoNEOu2HrRKJMUNV1mRofChYBy6gQwI9xfKZuAAYYu2ZILYXMp/b9o12uh01/rlbN6HkeRHJK3pEpCckzOyAVpkBZh5Jb8IAty73337rwH73HdWvDymTfkSXm/fgM7DKMn</latexit>
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Point correlators:
Aarts et al (FASTUM) ,  Kim, PP, Rothkopf

Extended correlators:

Optimized correlators: use several different extended meson operators 
with realistic wave functions and form orthogonal combinations

Mixed correlators (Bethe-Salpeter amplitudes ):

NRQCD meson correlators 

Op(t,x) ! O(t,x) =
X

r

 (r)�†(t,x)� (t,x+ r))
<latexit sha1_base64="MKtXvU+JmDNEXkCA2XIPou4kJUs="></latexit><latexit sha1_base64="MKtXvU+JmDNEXkCA2XIPou4kJUs="></latexit><latexit sha1_base64="MKtXvU+JmDNEXkCA2XIPou4kJUs="></latexit><latexit sha1_base64="MKtXvU+JmDNEXkCA2XIPou4kJUs="></latexit>

 (r) ⇠ e�|r|2/�2

or realistic wave-function
<latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="Xgzl8f9GQn4FNiaRmBDdVWM5r8w="></latexit><latexit sha1_base64="EvI+NfEkNAkXiCEmSh/l2xNVwn8="></latexit><latexit sha1_base64="YZmV3lL5rFFv9aJdlxlo6o0Uc/4="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit><latexit sha1_base64="9hXIZpERRCMlhQJYkYwBDij1k5U="></latexit>

Oi ! Õ↵ = ⌦↵jOj , hÕ↵(t)Õ
†
�(0)i / �↵,� , i = 1, 2, 3, . . .

<latexit sha1_base64="N7371PxUfW0ygAwVRy610B5+VOY="></latexit><latexit sha1_base64="N7371PxUfW0ygAwVRy610B5+VOY="></latexit><latexit sha1_base64="N7371PxUfW0ygAwVRy610B5+VOY="></latexit><latexit sha1_base64="N7371PxUfW0ygAwVRy610B5+VOY="></latexit>

Cp(t) =
X

x

hOp(t,x)Op(0,0)i,

Op(t,x) = �
†(t,x)� (t,x))

<latexit sha1_base64="1tIPjTGOrk5TSAYDVsGb6strtwY=">AAACf3icdVHLahsxFNVMX6n7iJMsuxExpTE1RgqhsReBQBbtrinUScByhzuyZiwiaQZJE2KG+Y1+WHb9ly6qcdxH0vaC4HDOudLVuWmppPOEfIviBw8fPX6y8bTz7PmLl5vdre0zV1SWiwkvVGEvUnBCSSMmXnolLkorQKdKnKeXJ61+fiWsk4X57JelmGnIjcwkBx+opPv1JCn3fP+IuUonNdPgF2lWXzcNU2ByJfDHVh/8Fv orhvxiSNNndmUdMPaX+YjxhfxSsznkubDNvZvYe9AaMCudvKv0k26PDAkhlFLcAnr4jgQwHo/26QjTVgrVQ+s6Tbo3bF7wSgvjuQLnppSUflaD9ZIr0XRY5UQJ/BJyMQ3QgBZuVq/ya/DrwMxxVthwjMcr9s+OGrRzS50GZzuju6+15L+0aeWz0ayWpqy8MPz2oaxS2Be4XQaeSyu4V8sAgFsZZsV8ARa4DyvrhBB+/hT/H5ztD2nAnw56xwfrODbQK7SL9hBFh+gYfUCnaII4+h7tRm+jQRzFb+JhTG6tcbTu2UF3Kh7/AFZDwcs=</latexit><latexit sha1_base64="1tIPjTGOrk5TSAYDVsGb6strtwY=">AAACf3icdVHLahsxFNVMX6n7iJMsuxExpTE1RgqhsReBQBbtrinUScByhzuyZiwiaQZJE2KG+Y1+WHb9ly6qcdxH0vaC4HDOudLVuWmppPOEfIviBw8fPX6y8bTz7PmLl5vdre0zV1SWiwkvVGEvUnBCSSMmXnolLkorQKdKnKeXJ61+fiWsk4X57JelmGnIjcwkBx+opPv1JCn3fP+IuUonNdPgF2lWXzcNU2ByJfDHVh/8Fv orhvxiSNNndmUdMPaX+YjxhfxSsznkubDNvZvYe9AaMCudvKv0k26PDAkhlFLcAnr4jgQwHo/26QjTVgrVQ+s6Tbo3bF7wSgvjuQLnppSUflaD9ZIr0XRY5UQJ/BJyMQ3QgBZuVq/ya/DrwMxxVthwjMcr9s+OGrRzS50GZzuju6+15L+0aeWz0ayWpqy8MPz2oaxS2Be4XQaeSyu4V8sAgFsZZsV8ARa4DyvrhBB+/hT/H5ztD2nAnw56xwfrODbQK7SL9hBFh+gYfUCnaII4+h7tRm+jQRzFb+JhTG6tcbTu2UF3Kh7/AFZDwcs=</latexit><latexit sha1_base64="1tIPjTGOrk5TSAYDVsGb6strtwY=">AAACf3icdVHLahsxFNVMX6n7iJMsuxExpTE1RgqhsReBQBbtrinUScByhzuyZiwiaQZJE2KG+Y1+WHb9ly6qcdxH0vaC4HDOudLVuWmppPOEfIviBw8fPX6y8bTz7PmLl5vdre0zV1SWiwkvVGEvUnBCSSMmXnolLkorQKdKnKeXJ61+fiWsk4X57JelmGnIjcwkBx+opPv1JCn3fP+IuUonNdPgF2lWXzcNU2ByJfDHVh/8Fv orhvxiSNNndmUdMPaX+YjxhfxSsznkubDNvZvYe9AaMCudvKv0k26PDAkhlFLcAnr4jgQwHo/26QjTVgrVQ+s6Tbo3bF7wSgvjuQLnppSUflaD9ZIr0XRY5UQJ/BJyMQ3QgBZuVq/ya/DrwMxxVthwjMcr9s+OGrRzS50GZzuju6+15L+0aeWz0ayWpqy8MPz2oaxS2Be4XQaeSyu4V8sAgFsZZsV8ARa4DyvrhBB+/hT/H5ztD2nAnw56xwfrODbQK7SL9hBFh+gYfUCnaII4+h7tRm+jQRzFb+JhTG6tcbTu2UF3Kh7/AFZDwcs=</latexit><latexit sha1_base64="1tIPjTGOrk5TSAYDVsGb6strtwY=">AAACf3icdVHLahsxFNVMX6n7iJMsuxExpTE1RgqhsReBQBbtrinUScByhzuyZiwiaQZJE2KG+Y1+WHb9ly6qcdxH0vaC4HDOudLVuWmppPOEfIviBw8fPX6y8bTz7PmLl5vdre0zV1SWiwkvVGEvUnBCSSMmXnolLkorQKdKnKeXJ61+fiWsk4X57JelmGnIjcwkBx+opPv1JCn3fP+IuUonNdPgF2lWXzcNU2ByJfDHVh/8Fv orhvxiSNNndmUdMPaX+YjxhfxSsznkubDNvZvYe9AaMCudvKv0k26PDAkhlFLcAnr4jgQwHo/26QjTVgrVQ+s6Tbo3bF7wSgvjuQLnppSUflaD9ZIr0XRY5UQJ/BJyMQ3QgBZuVq/ya/DrwMxxVthwjMcr9s+OGrRzS50GZzuju6+15L+0aeWz0ayWpqy8MPz2oaxS2Be4XQaeSyu4V8sAgFsZZsV8ARa4DyvrhBB+/hT/H5ztD2nAnw56xwfrODbQK7SL9hBFh+gYfUCnaII4+h7tRm+jQRzFb+JhTG6tcbTu2UF3Kh7/AFZDwcs=</latexit>
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Bethe-Salpeter amplitude
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<latexit sha1_base64="1B5xVyXa54l8xturwKZnW78ppWc="></latexit><latexit sha1_base64="1B5xVyXa54l8xturwKZnW78ppWc="></latexit><latexit sha1_base64="1B5xVyXa54l8xturwKZnW78ppWc="></latexit><latexit sha1_base64="1B5xVyXa54l8xturwKZnW78ppWc="></latexit> 5



Point operators vs. extended operators 
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• The e↵ective masses of point correlators
do not show a plateau for ⌧ < 1.2 fm and
have very small temperature dependence

• The small ⌧ behavior of the e↵ective masses
is well described by perturbation theory for
P-wave bottomonia

• The correlators of extended operators
approach a plateau for ⌧ < 1 fm.
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Larsen, Meinel, Mukherjee, PP, PRD100 (2019) 074506 Me↵(⌧) =
1

a
ln[C↵(⌧)/C↵(⌧ + a)]
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Correlators of Optimized Meson Operators at T=0 
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C↵(⌧, T ) =

Z 1

�1
d!⇢↵(!, T )e

�!⌧
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⇢↵(!, T ) = ⇢med
↵ (!, T ) + ⇢high↵ (!)
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⇢med
↵ (!, T = 0) = A↵�(! �M↵)

<latexit sha1_base64="CxvO0a/3GGKkAQJU36xvuj8heMU="></latexit><latexit sha1_base64="CxvO0a/3GGKkAQJU36xvuj8heMU="></latexit><latexit sha1_base64="CxvO0a/3GGKkAQJU36xvuj8heMU="></latexit><latexit sha1_base64="CxvO0a/3GGKkAQJU36xvuj8heMU="></latexit>

) C↵(⌧, T = 0) = A↵e
�M↵⌧ + Chigh

↵ (⌧)
<latexit sha1_base64="aJ2EwrGp8Xwt6aG4GmhLEtfxUdo="></latexit><latexit sha1_base64="aJ2EwrGp8Xwt6aG4GmhLEtfxUdo="></latexit><latexit sha1_base64="aJ2EwrGp8Xwt6aG4GmhLEtfxUdo="></latexit><latexit sha1_base64="aJ2EwrGp8Xwt6aG4GmhLEtfxUdo="></latexit>

DetermineA↵,M↵ from single exponential fit for ⌧ > 0.6fm and then Chigh
↵ (⌧)

<latexit sha1_base64="FComkXXqdJq+OSy8guj1LYxxrvc="></latexit><latexit sha1_base64="FComkXXqdJq+OSy8guj1LYxxrvc="></latexit><latexit sha1_base64="FComkXXqdJq+OSy8guj1LYxxrvc="></latexit><latexit sha1_base64="FComkXXqdJq+OSy8guj1LYxxrvc="></latexit>

Me↵(⌧) =
1

a
ln[C↵(⌧)/C↵(⌧ + a)]

<latexit sha1_base64="0M8mqLDOo7wIUeLYfkcJ3eYfb5Q="></latexit><latexit sha1_base64="0M8mqLDOo7wIUeLYfkcJ3eYfb5Q="></latexit><latexit sha1_base64="0M8mqLDOo7wIUeLYfkcJ3eYfb5Q="></latexit><latexit sha1_base64="0M8mqLDOo7wIUeLYfkcJ3eYfb5Q="></latexit>

HISQ, a = 0.109, 0.095, 0.083, 0.066, 0.060, 0.049 fm
<latexit sha1_base64="BOtZwtLPqJkJC/0Dtdg40VL3Zvk="></latexit><latexit sha1_base64="BOtZwtLPqJkJC/0Dtdg40VL3Zvk="></latexit><latexit sha1_base64="BOtZwtLPqJkJC/0Dtdg40VL3Zvk="></latexit><latexit sha1_base64="BOtZwtLPqJkJC/0Dtdg40VL3Zvk="></latexit>
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Bottomonium Bethe-Salpeter amplitude at T=0 

C̃
r
↵(⌧) =

X

n

h0|Or
qq(0)|nihn|Õ↵(0)|0ie�En⌧ |⌧!1 ⇠ h0|Or

qq(0)|↵ie�E↵⌧

<latexit sha1_base64="Dsi61IgwjguNw9zE9ImL/Lh5bqg="></latexit><latexit sha1_base64="CmI4hziPQq3MpUv8bL8tCx/G5bc="></latexit><latexit sha1_base64="CmI4hziPQq3MpUv8bL8tCx/G5bc="></latexit><latexit sha1_base64="stTGcHgJWYAemligs/T1hgCKB88="></latexit>

C̃
r
↵(⌧) =

X

x

hOr
qq(⌧,x)Õ↵(0, 0)i, O

r
qq(⌧,x) = �

†(⌧,x)� (⌧,x+ r))
<latexit sha1_base64="OVfq+IpOBsSinHQYdaKUYapzD24="></latexit><latexit sha1_base64="OVfq+IpOBsSinHQYdaKUYapzD24="></latexit><latexit sha1_base64="OVfq+IpOBsSinHQYdaKUYapzD24="></latexit><latexit sha1_base64="OVfq+IpOBsSinHQYdaKUYapzD24="></latexit>

�↵(r)- Bethe-Salpeter amplitude
<latexit sha1_base64="kbjFNaTKr637ZgxPlbOuxctnTu0=">AAACFXicdZDLSgNBEEV7fBtfUZduGhMhgoZJQHQZdONS0UQhCaGmU3Eaex501whhyE+48VfcuFDEreDOv7GTTEBFLzRcTlXRVdeLlTTkup/O1PTM7Nz8wmJuaXlldS2/vtEwUaIF1kWkIn3tgUElQ6yTJIXXsUYIPIVX3u3JsH51h9rIKLykfoztAG5C2ZMCyKJOfq/Yin3ZSVugYh8GJb1b3OfHSD7uX1iEhJpDYDehpIudfMEtH7hDcbfsTkxGKhkpsExnnfxHqxuJJMCQhAJjmhU3pnYKmqRQOMi1EoMxiFu4waa1IQRo2unoqgHfsaTLe5G2LyQ+ot8nUgiM6Qee7QyAfPO7NoR/1ZoJ9Y7aqQzjhDAU4496ieIU8WFEvCs1ClJ9a0BoaXflwgcNwoZhcjaEyaX8f9OolivWn1cLtWoWxwLbYtusxCrskNXYKTtjdSbYPXtkz+zFeXCenFfnbdw65WQzm+yHnPcvV/yeQw==</latexit><latexit sha1_base64="kbjFNaTKr637ZgxPlbOuxctnTu0=">AAACFXicdZDLSgNBEEV7fBtfUZduGhMhgoZJQHQZdONS0UQhCaGmU3Eaex501whhyE+48VfcuFDEreDOv7GTTEBFLzRcTlXRVdeLlTTkup/O1PTM7Nz8wmJuaXlldS2/vtEwUaIF1kWkIn3tgUElQ6yTJIXXsUYIPIVX3u3JsH51h9rIKLykfoztAG5C2ZMCyKJOfq/Yin3ZSVugYh8GJb1b3OfHSD7uX1iEhJpDYDehpIudfMEtH7hDcbfsTkxGKhkpsExnnfxHqxuJJMCQhAJjmhU3pnYKmqRQOMi1EoMxiFu4waa1IQRo2unoqgHfsaTLe5G2LyQ+ot8nUgiM6Qee7QyAfPO7NoR/1ZoJ9Y7aqQzjhDAU4496ieIU8WFEvCs1ClJ9a0BoaXflwgcNwoZhcjaEyaX8f9OolivWn1cLtWoWxwLbYtusxCrskNXYKTtjdSbYPXtkz+zFeXCenFfnbdw65WQzm+yHnPcvV/yeQw==</latexit><latexit sha1_base64="kbjFNaTKr637ZgxPlbOuxctnTu0=">AAACFXicdZDLSgNBEEV7fBtfUZduGhMhgoZJQHQZdONS0UQhCaGmU3Eaex501whhyE+48VfcuFDEreDOv7GTTEBFLzRcTlXRVdeLlTTkup/O1PTM7Nz8wmJuaXlldS2/vtEwUaIF1kWkIn3tgUElQ6yTJIXXsUYIPIVX3u3JsH51h9rIKLykfoztAG5C2ZMCyKJOfq/Yin3ZSVugYh8GJb1b3OfHSD7uX1iEhJpDYDehpIudfMEtH7hDcbfsTkxGKhkpsExnnfxHqxuJJMCQhAJjmhU3pnYKmqRQOMi1EoMxiFu4waa1IQRo2unoqgHfsaTLe5G2LyQ+ot8nUgiM6Qee7QyAfPO7NoR/1ZoJ9Y7aqQzjhDAU4496ieIU8WFEvCs1ClJ9a0BoaXflwgcNwoZhcjaEyaX8f9OolivWn1cLtWoWxwLbYtusxCrskNXYKTtjdSbYPXtkz+zFeXCenFfnbdw65WQzm+yHnPcvV/yeQw==</latexit><latexit sha1_base64="kbjFNaTKr637ZgxPlbOuxctnTu0=">AAACFXicdZDLSgNBEEV7fBtfUZduGhMhgoZJQHQZdONS0UQhCaGmU3Eaex501whhyE+48VfcuFDEreDOv7GTTEBFLzRcTlXRVdeLlTTkup/O1PTM7Nz8wmJuaXlldS2/vtEwUaIF1kWkIn3tgUElQ6yTJIXXsUYIPIVX3u3JsH51h9rIKLykfoztAG5C2ZMCyKJOfq/Yin3ZSVugYh8GJb1b3OfHSD7uX1iEhJpDYDehpIudfMEtH7hDcbfsTkxGKhkpsExnnfxHqxuJJMCQhAJjmhU3pnYKmqRQOMi1EoMxiFu4waa1IQRo2unoqgHfsaTLe5G2LyQ+ot8nUgiM6Qee7QyAfPO7NoR/1ZoJ9Y7aqQzjhDAU4496ieIU8WFEvCs1ClJ9a0BoaXflwgcNwoZhcjaEyaX8f9OolivWn1cLtWoWxwLbYtusxCrskNXYKTtjdSbYPXtkz+zFeXCenFfnbdw65WQzm+yHnPcvV/yeQw==</latexit>

✓
�r2

mb
+ V (r)

◆
�↵ = E↵�↵

<latexit sha1_base64="C3ttmv7s+Mg4IOP7TksSsu6APlc="></latexit><latexit sha1_base64="C3ttmv7s+Mg4IOP7TksSsu6APlc="></latexit><latexit sha1_base64="C3ttmv7s+Mg4IOP7TksSsu6APlc="></latexit><latexit sha1_base64="C3ttmv7s+Mg4IOP7TksSsu6APlc="></latexit> mb = 5.52± 0.33 GeV
<latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="cL3UkIszevy0qheXPu7OCWDAQ9s=">AAAB+nicbZBLSwMxFIXv1FetVUe3uggWwdUw01J0IwgudFnBPqAzDJk0bUOTmSHJCGWoCzf+FTcuFPGHuPPfmD4W2nog8HFOws09UcqZ0q77bRXW1jc2t4rbpZ3y7t6+fVBuqSSThDZJwhPZibCinMW0qZnmtJNKikXEaTsaXU/z9gOViiXxvR6nNBB4ELM+I1gbK7SPRRhd1p16FfmpQK5Tq6HH3JcC3dDWJLQrruPOhFbBW0AFFmqE9pffS0gmaKwJx0p1PTfVQY6lZoTTScnPFE0xGeEB7RqMsaAqyGdbTNCpcXqon0hzYo1m7u8XORZKjUVkbgqsh2o5m5r/Zd1M9y+CnMVppmlM5oP6GUc6QdNKUI9JSjQfG8BEMvNXRIZYYqJNcSVTgre88iq0qo5n+M6FIhzBCZyBB+dwBbfQgCYQeIIXeIN369l6tT7mdRWsRW+H8EfW5w9BYpS4</latexit><latexit sha1_base64="9HTDf1DvxlNFW3JG1cfbNuSVVtc=">AAAB+nicdZDLSgMxGIX/qbdaq45udREsgqth2lp1IwgudFnBXqAtJZNm2tAkMyQZoQx14cZXceNCER/EnW9jegMVPRDycU5C8p8g5kwb3/90MkvLK6tr2fXcRn5za9vdydd1lChCayTikWoGWFPOJK0ZZjhtxopiEXDaCIaXk7xxR5Vmkbw1o5h2BO5LFjKCjbW67r7oBucVr1JC7Vgg3yuX0X3aVgJd0fq46xZ878SfyEbHCyjNoOhNd78Ac1W77ke7F5FEUGkIx1q3in5sOilWhhFOx7l2ommMyRD3acuixILqTjqdYowOrdNDYaTskgZN3e83Uiy0HonAnhTYDPTvbGL+lbUSE551UibjxFBJZg+FCUcmQpNKUI8pSgwfWcBEMftXRAZYYWJscTlbwmJS9D/US17R8o0PWdiDAziCIpzCBVxDFWpA4AGe4AVenUfn2Xmb1ZVx5r3twg85719SfpTE</latexit><latexit sha1_base64="UJy6sfiapgKKw3Y8nRpeIA7xnE8=">AAACBXicdZBNS8MwGMfT+TbnW9WjHoJD8FTazakXYeBBjxPcC6ylpFm6hSVtSVJhlHnw4lfx4kERr34Hb34b072Aij4Q8uP/fx6S5x8kjEpl259GYWFxaXmluFpaW9/Y3DK3d1oyTgUmTRyzWHQCJAmjEWkqqhjpJIIgHjDSDoYXud++JULSOLpRo4R4HPUjGlKMlJZ8c5/7wXnNqlWgm3BoW9UqvMtcweElaY19s2xbJ3Ze2jqeQ2UKjjW57TKYVcM3P9xejFNOIoUZkrLr2InyMiQUxYyMS24qSYLwEPVJV2OEOJFeNtliDA+10oNhLPSJFJyo3ycyxKUc8UB3cqQG8reXi3953VSFZ15GoyRVJMLTh8KUQRXDPBLYo4JgxUYaEBZU/xXiARIIKx1cSYcw3xT+D62K5Wi+tsv1yiyOItgDB+AIOOAU1MEVaIAmwOAePIJn8GI8GE/Gq/E2bS0Ys5ld8KOM9y/BRpYg</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="cL3UkIszevy0qheXPu7OCWDAQ9s=">AAAB+nicbZBLSwMxFIXv1FetVUe3uggWwdUw01J0IwgudFnBPqAzDJk0bUOTmSHJCGWoCzf+FTcuFPGHuPPfmD4W2nog8HFOws09UcqZ0q77bRXW1jc2t4rbpZ3y7t6+fVBuqSSThDZJwhPZibCinMW0qZnmtJNKikXEaTsaXU/z9gOViiXxvR6nNBB4ELM+I1gbK7SPRRhd1p16FfmpQK5Tq6HH3JcC3dDWJLQrruPOhFbBW0AFFmqE9pffS0gmaKwJx0p1PTfVQY6lZoTTScnPFE0xGeEB7RqMsaAqyGdbTNCpcXqon0hzYo1m7u8XORZKjUVkbgqsh2o5m5r/Zd1M9y+CnMVppmlM5oP6GUc6QdNKUI9JSjQfG8BEMvNXRIZYYqJNcSVTgre88iq0qo5n+M6FIhzBCZyBB+dwBbfQgCYQeIIXeIN369l6tT7mdRWsRW+H8EfW5w9BYpS4</latexit><latexit sha1_base64="9HTDf1DvxlNFW3JG1cfbNuSVVtc=">AAAB+nicdZDLSgMxGIX/qbdaq45udREsgqth2lp1IwgudFnBXqAtJZNm2tAkMyQZoQx14cZXceNCER/EnW9jegMVPRDycU5C8p8g5kwb3/90MkvLK6tr2fXcRn5za9vdydd1lChCayTikWoGWFPOJK0ZZjhtxopiEXDaCIaXk7xxR5Vmkbw1o5h2BO5LFjKCjbW67r7oBucVr1JC7Vgg3yuX0X3aVgJd0fq46xZ878SfyEbHCyjNoOhNd78Ac1W77ke7F5FEUGkIx1q3in5sOilWhhFOx7l2ommMyRD3acuixILqTjqdYowOrdNDYaTskgZN3e83Uiy0HonAnhTYDPTvbGL+lbUSE551UibjxFBJZg+FCUcmQpNKUI8pSgwfWcBEMftXRAZYYWJscTlbwmJS9D/US17R8o0PWdiDAziCIpzCBVxDFWpA4AGe4AVenUfn2Xmb1ZVx5r3twg85719SfpTE</latexit><latexit sha1_base64="UJy6sfiapgKKw3Y8nRpeIA7xnE8=">AAACBXicdZBNS8MwGMfT+TbnW9WjHoJD8FTazakXYeBBjxPcC6ylpFm6hSVtSVJhlHnw4lfx4kERr34Hb34b072Aij4Q8uP/fx6S5x8kjEpl259GYWFxaXmluFpaW9/Y3DK3d1oyTgUmTRyzWHQCJAmjEWkqqhjpJIIgHjDSDoYXud++JULSOLpRo4R4HPUjGlKMlJZ8c5/7wXnNqlWgm3BoW9UqvMtcweElaY19s2xbJ3Ze2jqeQ2UKjjW57TKYVcM3P9xejFNOIoUZkrLr2InyMiQUxYyMS24qSYLwEPVJV2OEOJFeNtliDA+10oNhLPSJFJyo3ycyxKUc8UB3cqQG8reXi3953VSFZ15GoyRVJMLTh8KUQRXDPBLYo4JgxUYaEBZU/xXiARIIKx1cSYcw3xT+D62K5Wi+tsv1yiyOItgDB+AIOOAU1MEVaIAmwOAePIJn8GI8GE/Gq/E2bS0Ys5ld8KOM9y/BRpYg</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit><latexit sha1_base64="YVZmVjvXLMWWR4BHy6RIBepxXM0=">AAACBXicdZDLSsQwFIZTr+N4q7rURXAQXJV2LupGGHChyxGcC0xLSTPpTJikLUkqDGVcuPFV3LhQxK3v4M63MZ0LqOiBkI//P4fk/EHCqFS2/WksLC4tr6wW1orrG5tb2+bObkvGqcCkiWMWi06AJGE0Ik1FFSOdRBDEA0bawfAi99u3REgaRzdqlBCPo35EQ4qR0pJvHnA/OK9ZtTJ0Ew5tq1KBd5krOLwkrbFvlmzrxM5LW9U5lKfgWJPbLoFZNXzzw+3FOOUkUpghKbuOnSgvQ0JRzMi46KaSJAgPUZ90NUaIE+llky3G8EgrPRjGQp9IwYn6fSJDXMoRD3QnR2ogf3u5+JfXTVV45mU0SlJFIjx9KEwZVDHMI4E9KghWbKQBYUH1XyEeIIGw0sEVdQjzTeH/0CpbjubraqlensVRAPvgEBwDB5yCOrgCDdAEGNyDR/AMXowH48l4Nd6mrQvGbGYP/Cjj/QvChpYk</latexit>
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Correlators of Extended Meson Operators at T>0 

Csub
↵ (⌧, T ) = C↵(⌧, T )� Chigh

↵ (⌧)
<latexit sha1_base64="wcEMTIxPN3kPxmz+C0RZDHnyxCY="></latexit><latexit sha1_base64="wcEMTIxPN3kPxmz+C0RZDHnyxCY="></latexit><latexit sha1_base64="wcEMTIxPN3kPxmz+C0RZDHnyxCY="></latexit><latexit sha1_base64="wcEMTIxPN3kPxmz+C0RZDHnyxCY="></latexit>

) aM sub
e↵ (⌧, T ) = ln

�
Csub

↵ (⌧, T ) /Csub
↵ (⌧ + a, T )

�
<latexit sha1_base64="QvJMy4Ba5Ykq3GNXBI4oWQx/2Cw="></latexit><latexit sha1_base64="QvJMy4Ba5Ykq3GNXBI4oWQx/2Cw="></latexit><latexit sha1_base64="QvJMy4Ba5Ykq3GNXBI4oWQx/2Cw="></latexit><latexit sha1_base64="QvJMy4Ba5Ykq3GNXBI4oWQx/2Cw="></latexit>
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Fit M sub

e↵ (⌧, T ) using a simple Ansatz:

⇢med
↵ (!, T ) = Acut

↵ (T ) �
�
! � !cut

↵ (T )
�
+A↵(T ) exp

 
� [! �M↵(T )]

2

2�2
↵(T )

!

<latexit sha1_base64="DHvdIa74JWBFx+PlOn5DvV0+RNs="></latexit><latexit sha1_base64="DHvdIa74JWBFx+PlOn5DvV0+RNs="></latexit><latexit sha1_base64="DHvdIa74JWBFx+PlOn5DvV0+RNs="></latexit><latexit sha1_base64="DHvdIa74JWBFx+PlOn5DvV0+RNs="></latexit>

) M↵(T ),�↵(T )
<latexit sha1_base64="RwvU8JkcQZSSIkdckluKPZIOahM=">AAACGXicdZDLSgMxFIYz9VbrrerSTbAVKkiZKYguCy50I1TpDTqlnEnTNjSZGZKMUoa+hhtfxY0LRVzqyrcxbadQRX8I/HznHE7O74WcKW3bX1ZqaXlldS29ntnY3Nreye7u1VUQSUJrJOCBbHqgKGc+rWmmOW2GkoLwOG14w4tJvXFHpWKBX9WjkLYF9H3WYwS0QZ2sjfPuLesPNEgZ3OPrTuwCDwcwLlSPT7B7CULAIst3sjm7eGpPhO2iPTcJcRKSQ4kqneyH2w1IJKivCQelWo4d6nYMUjPC6TjjRoqGQIbQpy1jfRBUtePpZWN8ZEgX9wJpnq/xlC5OxCCUGgnPdArQA/W7NoF/1VqR7p23Y+aHkaY+mS3qRRzrAE9iwl0mKdF8ZAwQycxfMRmABKJNmBkTwvxS/L+pl4qO8TelXLmUxJFGB+gQFZCDzlAZXaEKqiGCHtATekGv1qP1bL1Z77PWlJXM7KMfsj6/AUTWnyQ=</latexit><latexit sha1_base64="RwvU8JkcQZSSIkdckluKPZIOahM=">AAACGXicdZDLSgMxFIYz9VbrrerSTbAVKkiZKYguCy50I1TpDTqlnEnTNjSZGZKMUoa+hhtfxY0LRVzqyrcxbadQRX8I/HznHE7O74WcKW3bX1ZqaXlldS29ntnY3Nreye7u1VUQSUJrJOCBbHqgKGc+rWmmOW2GkoLwOG14w4tJvXFHpWKBX9WjkLYF9H3WYwS0QZ2sjfPuLesPNEgZ3OPrTuwCDwcwLlSPT7B7CULAIst3sjm7eGpPhO2iPTcJcRKSQ4kqneyH2w1IJKivCQelWo4d6nYMUjPC6TjjRoqGQIbQpy1jfRBUtePpZWN8ZEgX9wJpnq/xlC5OxCCUGgnPdArQA/W7NoF/1VqR7p23Y+aHkaY+mS3qRRzrAE9iwl0mKdF8ZAwQycxfMRmABKJNmBkTwvxS/L+pl4qO8TelXLmUxJFGB+gQFZCDzlAZXaEKqiGCHtATekGv1qP1bL1Z77PWlJXM7KMfsj6/AUTWnyQ=</latexit><latexit sha1_base64="RwvU8JkcQZSSIkdckluKPZIOahM=">AAACGXicdZDLSgMxFIYz9VbrrerSTbAVKkiZKYguCy50I1TpDTqlnEnTNjSZGZKMUoa+hhtfxY0LRVzqyrcxbadQRX8I/HznHE7O74WcKW3bX1ZqaXlldS29ntnY3Nreye7u1VUQSUJrJOCBbHqgKGc+rWmmOW2GkoLwOG14w4tJvXFHpWKBX9WjkLYF9H3WYwS0QZ2sjfPuLesPNEgZ3OPrTuwCDwcwLlSPT7B7CULAIst3sjm7eGpPhO2iPTcJcRKSQ4kqneyH2w1IJKivCQelWo4d6nYMUjPC6TjjRoqGQIbQpy1jfRBUtePpZWN8ZEgX9wJpnq/xlC5OxCCUGgnPdArQA/W7NoF/1VqR7p23Y+aHkaY+mS3qRRzrAE9iwl0mKdF8ZAwQycxfMRmABKJNmBkTwvxS/L+pl4qO8TelXLmUxJFGB+gQFZCDzlAZXaEKqiGCHtATekGv1qP1bL1Z77PWlJXM7KMfsj6/AUTWnyQ=</latexit><latexit sha1_base64="RwvU8JkcQZSSIkdckluKPZIOahM=">AAACGXicdZDLSgMxFIYz9VbrrerSTbAVKkiZKYguCy50I1TpDTqlnEnTNjSZGZKMUoa+hhtfxY0LRVzqyrcxbadQRX8I/HznHE7O74WcKW3bX1ZqaXlldS29ntnY3Nreye7u1VUQSUJrJOCBbHqgKGc+rWmmOW2GkoLwOG14w4tJvXFHpWKBX9WjkLYF9H3WYwS0QZ2sjfPuLesPNEgZ3OPrTuwCDwcwLlSPT7B7CULAIst3sjm7eGpPhO2iPTcJcRKSQ4kqneyH2w1IJKivCQelWo4d6nYMUjPC6TjjRoqGQIbQpy1jfRBUtePpZWN8ZEgX9wJpnq/xlC5OxCCUGgnPdArQA/W7NoF/1VqR7p23Y+aHkaY+mS3qRRzrAE9iwl0mKdF8ZAwQycxfMRmABKJNmBkTwvxS/L+pl4qO8TelXLmUxJFGB+gQFZCDzlAZXaEKqiGCHtATekGv1qP1bL1Z77PWlJXM7KMfsj6/AUTWnyQ=</latexit>Low energy tail

HISQ, N⌧ = 12
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Larsen, Meinel, Mukherjee, PP, PLB 800 (20) 135119
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Thermal mass shift of bottomonium 
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No significant thermal mass shift is observed in any of the bottomonium states 
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Thermal width of bottomonium 
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Significant thermal width for all bottomonium states that increases with T
Bottomonium states dissolve when thermal width is larger than the level splitting 

�↵(T ) > �E
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Tmelt(⌥(3S)) ' Tmelt(�b(2P )) ' 220 MeV
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Tmelt(⌥(2S)) ' Tmelt(�b(1P )) ' 360 MeV
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Spatial meson correlators and bottomonium melting 
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Tmelt(⌥(1S)) > 500 MeV, Tmelt(�b(1P )) > 350 MeV
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Z 1/T

0
d⌧

Z
dxdyhO(x,�i⌧)O(0, 0)iT , G(z ! 1, T ) = Ae

�mscr(T )z

<latexit sha1_base64="voozuib5MZHFiTi2rCbYDxQWkyk="></latexit><latexit sha1_base64="voozuib5MZHFiTi2rCbYDxQWkyk="></latexit><latexit sha1_base64="voozuib5MZHFiTi2rCbYDxQWkyk="></latexit><latexit sha1_base64="voozuib5MZHFiTi2rCbYDxQWkyk="></latexit>

mscr(1S)/M1S(T = 0)
<latexit sha1_base64="TIE7vIaFWr1BdJJvmI7s5q08WXI=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrSbOlME3QgFN26ESq/QDkMmTdvQJDMkGaEMs/FV3LhQxK2P4c63MW1noa0/BD7+cw4n5w8iRpV2nG8rt7a+sbmV3y7s7O7tH9iHR20VxhKTFg5ZKLsBUoRRQVqaaka6kSSIB4x0gsntrN55JFLRUDT1NCIeRyNBhxQjbSzfPuF+orBMS26jfHHvJ24jLTVvnLJvF52KMxdcBTeDIshU9+2v/iDEMSdCY4aU6rlOpL0ESU0xI2mhHysSITxBI9IzKBAnykvmB6Tw3DgDOAyleULDuft7IkFcqSkPTCdHeqyWazPzv1ov1sNrL6EiijUReLFoGDOoQzhLAw6oJFizqQGEJTV/hXiMJMLaZFYwIbjLJ69Cu1pxDT9cFmvVLI48OAVnoARccAVq4A7UQQtgkIJn8ArerCfrxXq3PhatOSubOQZ/ZH3+ADeslMs=</latexit><latexit sha1_base64="TIE7vIaFWr1BdJJvmI7s5q08WXI=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrSbOlME3QgFN26ESq/QDkMmTdvQJDMkGaEMs/FV3LhQxK2P4c63MW1noa0/BD7+cw4n5w8iRpV2nG8rt7a+sbmV3y7s7O7tH9iHR20VxhKTFg5ZKLsBUoRRQVqaaka6kSSIB4x0gsntrN55JFLRUDT1NCIeRyNBhxQjbSzfPuF+orBMS26jfHHvJ24jLTVvnLJvF52KMxdcBTeDIshU9+2v/iDEMSdCY4aU6rlOpL0ESU0xI2mhHysSITxBI9IzKBAnykvmB6Tw3DgDOAyleULDuft7IkFcqSkPTCdHeqyWazPzv1ov1sNrL6EiijUReLFoGDOoQzhLAw6oJFizqQGEJTV/hXiMJMLaZFYwIbjLJ69Cu1pxDT9cFmvVLI48OAVnoARccAVq4A7UQQtgkIJn8ArerCfrxXq3PhatOSubOQZ/ZH3+ADeslMs=</latexit><latexit sha1_base64="TIE7vIaFWr1BdJJvmI7s5q08WXI=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrSbOlME3QgFN26ESq/QDkMmTdvQJDMkGaEMs/FV3LhQxK2P4c63MW1noa0/BD7+cw4n5w8iRpV2nG8rt7a+sbmV3y7s7O7tH9iHR20VxhKTFg5ZKLsBUoRRQVqaaka6kSSIB4x0gsntrN55JFLRUDT1NCIeRyNBhxQjbSzfPuF+orBMS26jfHHvJ24jLTVvnLJvF52KMxdcBTeDIshU9+2v/iDEMSdCY4aU6rlOpL0ESU0xI2mhHysSITxBI9IzKBAnykvmB6Tw3DgDOAyleULDuft7IkFcqSkPTCdHeqyWazPzv1ov1sNrL6EiijUReLFoGDOoQzhLAw6oJFizqQGEJTV/hXiMJMLaZFYwIbjLJ69Cu1pxDT9cFmvVLI48OAVnoARccAVq4A7UQQtgkIJn8ArerCfrxXq3PhatOSubOQZ/ZH3+ADeslMs=</latexit><latexit sha1_base64="TIE7vIaFWr1BdJJvmI7s5q08WXI=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrSbOlME3QgFN26ESq/QDkMmTdvQJDMkGaEMs/FV3LhQxK2P4c63MW1noa0/BD7+cw4n5w8iRpV2nG8rt7a+sbmV3y7s7O7tH9iHR20VxhKTFg5ZKLsBUoRRQVqaaka6kSSIB4x0gsntrN55JFLRUDT1NCIeRyNBhxQjbSzfPuF+orBMS26jfHHvJ24jLTVvnLJvF52KMxdcBTeDIshU9+2v/iDEMSdCY4aU6rlOpL0ESU0xI2mhHysSITxBI9IzKBAnykvmB6Tw3DgDOAyleULDuft7IkFcqSkPTCdHeqyWazPzv1ov1sNrL6EiijUReLFoGDOoQzhLAw6oJFizqQGEJTV/hXiMJMLaZFYwIbjLJ69Cu1pxDT9cFmvVLI48OAVnoARccAVq4A7UQQtgkIJn8ArerCfrxXq3PhatOSubOQZ/ZH3+ADeslMs=</latexit>

mscr(1P )�mscr(1S) [MeV]
<latexit sha1_base64="DoQn43BjXqgf+9Iq3LHbl9J03+o=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAV2oUlKYIuC27cCBXtBdIQJtNJO3QmCTMToYT4AG58FTcuFHHr3p1v47QNoq0/DHz85xzOnN+PGZXKsr6MwtLyyupacb20sbm1vWPu7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek448uJvXOHRGSRuGtGsfE5WgQ0oBipLTlmUfcSyUWWcVuVk9++KZ6D520Jzi8Iu3M9cyyVbOmgotg51AGuZqe+dnrRzjhJFSYISkd24qVmyKhKGYkK/USSWKER2hAHI0h4kS66fSaDB5rpw+DSOgXKjh1f0+kiEs55r7u5EgN5XxtYv5XcxIVnLspDeNEkRDPFgUJgyqCk2hgnwqCFRtrQFhQ/VeIh0ggrHSAJR2CPX/yIrTrNVvz9Wm5Uc/jKIIDcAgqwAZnoAEuQRO0AAYP4Am8gFfj0Xg23oz3WWvByGf2wR8ZH9+0v5qg</latexit><latexit sha1_base64="DoQn43BjXqgf+9Iq3LHbl9J03+o=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAV2oUlKYIuC27cCBXtBdIQJtNJO3QmCTMToYT4AG58FTcuFHHr3p1v47QNoq0/DHz85xzOnN+PGZXKsr6MwtLyyupacb20sbm1vWPu7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek448uJvXOHRGSRuGtGsfE5WgQ0oBipLTlmUfcSyUWWcVuVk9++KZ6D520Jzi8Iu3M9cyyVbOmgotg51AGuZqe+dnrRzjhJFSYISkd24qVmyKhKGYkK/USSWKER2hAHI0h4kS66fSaDB5rpw+DSOgXKjh1f0+kiEs55r7u5EgN5XxtYv5XcxIVnLspDeNEkRDPFgUJgyqCk2hgnwqCFRtrQFhQ/VeIh0ggrHSAJR2CPX/yIrTrNVvz9Wm5Uc/jKIIDcAgqwAZnoAEuQRO0AAYP4Am8gFfj0Xg23oz3WWvByGf2wR8ZH9+0v5qg</latexit><latexit sha1_base64="DoQn43BjXqgf+9Iq3LHbl9J03+o=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAV2oUlKYIuC27cCBXtBdIQJtNJO3QmCTMToYT4AG58FTcuFHHr3p1v47QNoq0/DHz85xzOnN+PGZXKsr6MwtLyyupacb20sbm1vWPu7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek448uJvXOHRGSRuGtGsfE5WgQ0oBipLTlmUfcSyUWWcVuVk9++KZ6D520Jzi8Iu3M9cyyVbOmgotg51AGuZqe+dnrRzjhJFSYISkd24qVmyKhKGYkK/USSWKER2hAHI0h4kS66fSaDB5rpw+DSOgXKjh1f0+kiEs55r7u5EgN5XxtYv5XcxIVnLspDeNEkRDPFgUJgyqCk2hgnwqCFRtrQFhQ/VeIh0ggrHSAJR2CPX/yIrTrNVvz9Wm5Uc/jKIIDcAgqwAZnoAEuQRO0AAYP4Am8gFfj0Xg23oz3WWvByGf2wR8ZH9+0v5qg</latexit><latexit sha1_base64="DoQn43BjXqgf+9Iq3LHbl9J03+o=">AAACDXicbZDLSsNAFIYn9VbrLerSzWAV2oUlKYIuC27cCBXtBdIQJtNJO3QmCTMToYT4AG58FTcuFHHr3p1v47QNoq0/DHz85xzOnN+PGZXKsr6MwtLyyupacb20sbm1vWPu7rVllAhMWjhikej6SBJGQ9JSVDHSjQVB3Gek448uJvXOHRGSRuGtGsfE5WgQ0oBipLTlmUfcSyUWWcVuVk9++KZ6D520Jzi8Iu3M9cyyVbOmgotg51AGuZqe+dnrRzjhJFSYISkd24qVmyKhKGYkK/USSWKER2hAHI0h4kS66fSaDB5rpw+DSOgXKjh1f0+kiEs55r7u5EgN5XxtYv5XcxIVnLspDeNEkRDPFgUJgyqCk2hgnwqCFRtrQFhQ/VeIh0ggrHSAJR2CPX/yIrTrNVvz9Wm5Uc/jKIIDcAgqwAZnoAEuQRO0AAYP4Am8gFfj0Xg23oz3WWvByGf2wR8ZH9+0v5qg</latexit>

Consistent with the previous estimates
<latexit sha1_base64="ZiQNVAB+c+ceJfJTupunswVDEEM=">AAACD3icdVC7SgNBFJ2N7/iKWtoMBsUq7K4hiZ1gY6lgVIhLmJ3cNUNmd5aZ2UgI+QMbf8XGQhFbWzv/xrtJBBU9cOFw7vuEqRTGuu6HU5iZnZtfWFwqLq+srq2XNjYvjMo0hyZXUumrkBmQIoGmFVbCVaqBxaGEy7B3nOcv+6CNUMm5HaQQxOwmEZHgzKLULu0dq8TgGkgsvRW2S20XKE7oC5UZCsaKmFkw7VLZrRw2an61Rt 2K69Y938uJX68eVKmHSo4ymeK0XXq/7iiexTiXS2ZMy3NTGwyZtoJLGBWvMwMp4z12Ay2kCYvBBMPxPyO6i0qHRkpj4F1j9XvHkMXGDOIQK/G6rvmdy8W/cq3MRo1gKJI0w4f5ZFGUSWoVzc2hHaGBWzlAwrgWeCvlXaYZt2hhEU34+pT+Ty78iof8zC8f+VM7Fsk22SH7xCN1ckROyClpEk7uyAN5Is/OvfPovDivk9KCM+3ZIj/gvH0CG5+dSg==</latexit><latexit sha1_base64="ZiQNVAB+c+ceJfJTupunswVDEEM=">AAACD3icdVC7SgNBFJ2N7/iKWtoMBsUq7K4hiZ1gY6lgVIhLmJ3cNUNmd5aZ2UgI+QMbf8XGQhFbWzv/xrtJBBU9cOFw7vuEqRTGuu6HU5iZnZtfWFwqLq+srq2XNjYvjMo0hyZXUumrkBmQIoGmFVbCVaqBxaGEy7B3nOcv+6CNUMm5HaQQxOwmEZHgzKLULu0dq8TgGkgsvRW2S20XKE7oC5UZCsaKmFkw7VLZrRw2an61Rt 2K69Y938uJX68eVKmHSo4ymeK0XXq/7iiexTiXS2ZMy3NTGwyZtoJLGBWvMwMp4z12Ay2kCYvBBMPxPyO6i0qHRkpj4F1j9XvHkMXGDOIQK/G6rvmdy8W/cq3MRo1gKJI0w4f5ZFGUSWoVzc2hHaGBWzlAwrgWeCvlXaYZt2hhEU34+pT+Ty78iof8zC8f+VM7Fsk22SH7xCN1ckROyClpEk7uyAN5Is/OvfPovDivk9KCM+3ZIj/gvH0CG5+dSg==</latexit><latexit sha1_base64="ZiQNVAB+c+ceJfJTupunswVDEEM=">AAACD3icdVC7SgNBFJ2N7/iKWtoMBsUq7K4hiZ1gY6lgVIhLmJ3cNUNmd5aZ2UgI+QMbf8XGQhFbWzv/xrtJBBU9cOFw7vuEqRTGuu6HU5iZnZtfWFwqLq+srq2XNjYvjMo0hyZXUumrkBmQIoGmFVbCVaqBxaGEy7B3nOcv+6CNUMm5HaQQxOwmEZHgzKLULu0dq8TgGkgsvRW2S20XKE7oC5UZCsaKmFkw7VLZrRw2an61Rt 2K69Y938uJX68eVKmHSo4ymeK0XXq/7iiexTiXS2ZMy3NTGwyZtoJLGBWvMwMp4z12Ay2kCYvBBMPxPyO6i0qHRkpj4F1j9XvHkMXGDOIQK/G6rvmdy8W/cq3MRo1gKJI0w4f5ZFGUSWoVzc2hHaGBWzlAwrgWeCvlXaYZt2hhEU34+pT+Ty78iof8zC8f+VM7Fsk22SH7xCN1ckROyClpEk7uyAN5Is/OvfPovDivk9KCM+3ZIj/gvH0CG5+dSg==</latexit><latexit sha1_base64="ZiQNVAB+c+ceJfJTupunswVDEEM=">AAACD3icdVC7SgNBFJ2N7/iKWtoMBsUq7K4hiZ1gY6lgVIhLmJ3cNUNmd5aZ2UgI+QMbf8XGQhFbWzv/xrtJBBU9cOFw7vuEqRTGuu6HU5iZnZtfWFwqLq+srq2XNjYvjMo0hyZXUumrkBmQIoGmFVbCVaqBxaGEy7B3nOcv+6CNUMm5HaQQxOwmEZHgzKLULu0dq8TgGkgsvRW2S20XKE7oC5UZCsaKmFkw7VLZrRw2an61Rt 2K69Y938uJX68eVKmHSo4ymeK0XXq/7iiexTiXS2ZMy3NTGwyZtoJLGBWvMwMp4z12Ay2kCYvBBMPxPyO6i0qHRkpj4F1j9XvHkMXGDOIQK/G6rvmdy8W/cq3MRo1gKJI0w4f5ZFGUSWoVzc2hHaGBWzlAwrgWeCvlXaYZt2hhEU34+pT+Ty78iof8zC8f+VM7Fsk22SH7xCN1ckROyClpEk7uyAN5Is/OvfPovDivk9KCM+3ZIj/gvH0CG5+dSg==</latexit>
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Quark anti-quark potential at T>0 

Conjecture, Matsui and Satz, PLB 178 (86) 416 �4

3

↵s

r
+ �r ! �4

3

↵s

r
e�mDr, T > Tc

<latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit><latexit sha1_base64="nKpTlv0d6JX1y0pEU6lt/M9HkU0="></latexit>

Extending pNRQCD to T>0: the potential is complex, the real part can have thermal correction
but is not necessarily screened, except when r ~ 1/mD

Laine, Philipsen, Romatschke, Tassler, JHEP 03 (06) 054
Brambilla, Ghiglieri, PP, Vairo, PRD 78 (08) 014017  Based on weak coupling 

Calculate the potential non-perturbatively on the lattice by considering Wislon loops 
of size r x 𝞽 at T>0

W (r, ⌧, T ) =

Z 1

�1
⇢r(!, T )e

�!⌧

<latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit><latexit sha1_base64="SBpvSBpAaA8VMZl+mWeBRhXjI40="></latexit>

If potential at T > 0 exists the ⇢r(!, T ) should have a well define peak at
! ' ReV (r, T ), and the width of the peak is ImV (r, T )

<latexit sha1_base64="e1C6LbrBvFWsjXbqXoolZK+OtrY="></latexit><latexit sha1_base64="e1C6LbrBvFWsjXbqXoolZK+OtrY="></latexit><latexit sha1_base64="e1C6LbrBvFWsjXbqXoolZK+OtrY="></latexit><latexit sha1_base64="e1C6LbrBvFWsjXbqXoolZK+OtrY="></latexit>

Rothkopf, Hatsuda, Sasaki, PRL 108 (2012) 162001

Challenge: reconstruct ⇢r(!, T ) ) use the same approach as for reconstruction
of the NRQCD bottomonium spectral functions

<latexit sha1_base64="It6aiqsO25hfEyGMvJ8P+FhbDd8="></latexit><latexit sha1_base64="It6aiqsO25hfEyGMvJ8P+FhbDd8="></latexit><latexit sha1_base64="It6aiqsO25hfEyGMvJ8P+FhbDd8="></latexit><latexit sha1_base64="It6aiqsO25hfEyGMvJ8P+FhbDd8="></latexit>
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Quark anti-quark potential at T>0 from the lattice 
Bala et al (HotQCD), PRD 105 (2022) 054513HISQ, N⌧ = 12

<latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="ZPr9tyqMjrUpkcHTLsukopa4MpM=">AAAB8XicbZBPS8MwGMbfzn9zTq169BLcBA8y2l30Ighe5kU2dG6wlZJm6RaWpiVJhVLmV/HiQRG/jDe/jdmfg24+EPjxPAnvmydIOFPacb6twtr6xuZWcbu0U97d27cPyo8qTiWhbRLzWHYDrChngrY105x2E0lxFHDaCcY307zzRKVisXjQWUK9CA8FCxnB2li+fdS4vW+do+qdn/c1TidXbr3q2xWn5syEVsFdQAUWavr2V38QkzSiQhOOleq5TqK9HEvNCKeTUj9VNMFkjIe0Z1DgiCovny0/QafGGaAwluYIjWbu7xc5jpTKosDcjLAeqeVsav6X9VIdXno5E0mqqSDzQWHKkY7RtAk0YJISzTMDmEhmdkVkhCUm2vRVMiW4y19ehcd6zTXccqAIx3ACZ+DCBVxDA5rQBgIZvMAbvFvP1qv1Ma+rYC16O4Q/sj5/AMWPkbY=</latexit><latexit sha1_base64="iEkPwyNcciP9oFwMlZ91Dfk2Ink=">AAAB8XicdZBLSwMxFIXv1FetVUddugm2ggspMwXRjSC4qRtp0T6gHYZMmrahmQdJRhiG+lfcuFDEP+POf2OmnYKKHggcvpNwb44XcSaVZX0ahZXVtfWN4mZpq7y9s2vulTsyjAWhbRLyUPQ8LClnAW0rpjjtRYJi3+O0602vs7z7QIVkYXCvkog6Ph4HbMQIVhq55kHj5q51iqq3bjpQOJ5d2vWqa1as2pmVCVk1a2lyYuekArmarvkxGIYk9mmgCMdS9m0rUk6KhWKE01lpEEsaYTLFY9rXNsA+lU46X36GjjUZolEo9AkUmtPvL1LsS5n4nr7pYzWRv7MM/pX1YzW6cFIWRLGiAVkMGsUcqRBlTaAhE5QonmiDiWB6V0QmWGCidF8lXcLyp+h/06nXbO1bFhThEI7gBGw4hytoQBPaQCCBJ3iBV+PReDbeFnUVjLy3ffgh4/0L07ORwA==</latexit><latexit sha1_base64="AUq+cEPR/2ZX+SvnDBtqVsJQDvA=">AAAB/HicdZDLSgMxFIYz9VbrbbRLN8FWcCElUxDdCAU3dSMt2gu0w5BJM21o5kKSEYahvoobF4q49UHc+TZm2imo6A+Bn++cwzn53YgzqRD6NAorq2vrG8XN0tb2zu6euX/QlWEsCO2QkIei72JJOQtoRzHFaT8SFPsupz13epXVe/dUSBYGdyqJqO3jccA8RrDSyDHLzevb9ims3jjpUOF4dmnVq45ZQbUzlAmiGlqanFg5qYBcLcf8GI5CEvs0UIRjKQcWipSdYqEY4XRWGsaSRphM8ZgOtA2wT6Wdzo+fwWNNRtALhX6BgnP6fSLFvpSJ7+pOH6uJ/F3L4F+1Qay8CztlQRQrGpDFIi/mUIUwSwKOmKBE8UQbTATTt0IywQITpfMq6RCWP4X/m269ZmnfRpVGPY+jCA7BETgBFjgHDdAELdABBCTgETyDF+PBeDJejbdFa8HIZ8rgh4z3LyKZkxM=</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit><latexit sha1_base64="kOb8YscSM+ZwPf0Y9YLTqu826RM=">AAAB/HicdZDLSsNAFIYn9VbrLdqlm8FWcCElCYhuhIKbupEW7QXaECbTSTt0MgkzE6GE+ipuXCji1gdx59s4aVNQ0R8Gfr5zDufM78eMSmVZn0ZhZXVtfaO4Wdra3tndM/cPOjJKBCZtHLFI9HwkCaOctBVVjPRiQVDoM9L1J1dZvXtPhKQRv1PTmLghGnEaUIyURp5Zblzftk5h9cZLBwols0vbqXpmxaqdWZmgVbOWJid2TiogV9MzPwbDCCch4QozJGXftmLlpkgoihmZlQaJJDHCEzQifW05Col00/nxM3isyRAGkdCPKzin3ydSFEo5DX3dGSI1lr9rGfyr1k9UcOGmlMeJIhwvFgUJgyqCWRJwSAXBik21QVhQfSvEYyQQVjqvkg5h+VP4v+k4NVv7llOpO3kcRXAIjsAJsME5qIMGaII2wGAKHsEzeDEejCfj1XhbtBaMfKYMfsh4/wIjOZMV</latexit>
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No color screening ! 
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Bethe-Salpeter amplitude at T>0 and potential model  
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Shi et al, PRD 105 (‘22) 014017Larsen, Meinel, Mukherjee, PP, PRD 102 (‘20) 114508 

No color screening 
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Heavy quark diffusion and lattice QCD   

GB(⌧) = �1

3

3X

i=1

D
ReTr

h
U(�, ⌧) gBi(⌧,~0)U(⌧, 0) gBi(0,~0)

iE

D
ReTr[U(�, 0)]

E

<latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit><latexit sha1_base64="Ix2TN/EkATRGQueqn/PLHsF0Udw=">AAAC9HichVLLbtQwFHXCq4RHp+2SzRUj0FQaqqSt1G4qVcMClgU1baU4RI7HSa06D2xnpFGU72DTBQix5WPY8Tc4D1CZInGlSMfnHN97YjsuBVfadX9a9p279+4/WHvoPHr85On6aGPzTBWVpMynhSjkRUwUEzxnvuZasItSMpLFgp3HV69b/XzBpOJFfqqXJQszkuY84ZRoQ0UblvPSeRPNJliTahuOwHkFOJGE1l5T7zWAVZ VFNT/ymg974AySA4BnPBVYkDwVzCyhxjKD96zpwalsekfQaqb8CY6ZJtN+Cp5CCrOId0OneMFo7TYd7feUe8Pj/jG0vdquMoQhgcRySNCYUP/PFPzO4W63PVZaONFo7O64XcFt4A1gjIY6iUY/8LygVcZyTQVRKvDcUoc1kZpTwRoHV4qVhF6RlAUG5iRjKqy7S2vghWHmkBTSfLmGjr25oyaZUsssNs6M6Eu1qrXkv7Sg0slhWPO8rDTLaT8oqQToAtoXAHMuGdViaQChkpusQC+JuVht3kl7CN7qL98GZ7s7nsHv9sfHu8NxrKFn6DmaIA8doGP0Fp0gH1Hro/XJ+mx9sRf2tf3V/tZbbWvYs4X+Kvv7L/ro3h4=</latexit>

E = lim
!!0

2T

!
⇢E(!)

<latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit><latexit sha1_base64="sNIqsgZaq28N+7AGfo+wofAGKCc=">AAACKHicbZDLSgMxFIYz9VbrrerSTbAIuikzRdCNWBDBpUIvQqcMZ9JMG5pMhiQjlKGP48ZXcSOiSLc+iWk7C239IfDnP+eQnC9MONPGdSdOYWV1bX2juFna2t7Z3SvvH7S0TBWhTSK5VI8haMpZTJuGGU4fE0VBhJy2w+HNtN5+okozGTfMKKFdAf2YRYyAsVFQvvaHkCQQ3OIr7HMmgsyXgvbBNxK7Y+xHCkhWw41xnttIDWRwezq/ngXlilt1Z8LLxstNBeW6D8rvfk+SVNDYEA5adzw3Md0MlGGE03HJTzVNgAyhTzvWxiCo7mazRcf4xCY9HEllT2zwLP09kYHQeiRC2ynADPRibRr+V+ukJrrsZixOUkNjMn8oSjm2FKbUcI8pSgwfWQNEMftXTAZg2RjLtmQheIsrL5tWrepZ/3BeqddyHEV0hI7RKfLQBaqjO3SPmoigZ/SKPtCn8+K8OV/OZN5acPKZQ/RHzvcPugeltg==</latexit>

B = lim
!!0

2T

!
⇢B(!)

<latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit><latexit sha1_base64="B7s4CXjGo5h0nSx2sQtlGxWQjtQ=">AAACKHicbZDNSgMxFIUz/lv/Rl26CRZBN2WmCLoRS924VGhV6AzDnTTThiaTIckIZejjuPFV3Igo0q1PYtrOQq0HAifn3ktyvzjjTBvPGzsLi0vLK6tr65WNza3tHXd3707LXBHaJpJL9RCDppyltG2Y4fQhUxREzOl9PLia1O8fqdJMpi0zzGgooJeyhBEwNorcy2AAWQZRE1/ggDMRFYEUtAeBkdgb4SBRQIo6bo3K3EaqL6Pm8ex6ErlVr+ZNheeNX5oqKnUTuW9BV5Jc0NQQDlp3fC8zYQHKMMLpqBLkmmZABtCjHWtTEFSHxXTRET6ySRcnUtmTGjxNf04UILQeith2CjB9/bc2Cf+rdXKTnIcFS7Pc0JTMHkpyji2FCTXcZYoSw4fWAFHM/hWTPlg2xrKtWAj+35XnzV295lt/e1pt1Esca+gAHaJj5KMz1EDX6Aa1EUFP6AW9ow/n2Xl1Pp3xrHXBKWf20S85X9+wMqWw</latexit>
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<latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit><latexit sha1_base64="l+ktSaMHMgYuQ3B1i23dvzEn1Fc="></latexit>

hfi(t)fj(t)i = hEi(t)Ej(t
0)i+ 1

3
hv2ih�ijBk(t)Bk(t

0)�Bi(t
0)Bj(t)i

<latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit><latexit sha1_base64="V6S9YGl/E2IUPEeuYBjWqvJ9D6M="></latexit>

Bouttefeux, Laine, JHEP 12 (2020) 150

 = 2MT⌘ = 2T 2/D
<latexit sha1_base64="NAWvk1pRFALfhFTwivIdUMnPlHM=">AAACAnicdZDLSgMxFIYzXmu9jboSN8EiuKrTQdGNUNCFG6FCb9AZSybNtKGZTEgyQhmKG1/FjQtF3PoU7nwbM+0UVPSHwM93zuHk/IFgVGnH+bTm5hcWl5YLK8XVtfWNTXtru6niRGLSwDGLZTtAijDKSUNTzUhbSIKigJFWMLzI6q07IhWNeV2PBPEj1Oc0pBhpg7r2rjdEQqBzF17DOvSIzmz91j267Nolp3ziZIJO2ZmZnFRyUgK5al37w+vFOIkI15ghpToVR2g/RVJTzMi46CWKCISHqE86xnIUEeWnkxPG8MCQHgxjaR7XcEK/T6QoUmoUBaYzQnqgftcy+Fetk+jwzE8pF4kmHE8XhQmDOoZZHrBHJcGajYxBWFLzV4gHSCKsTWpFE8LsUvi/abrlivE3x6Wqm8dRAHtgHxyCCjgFVXAFaqABMLgHj+AZvFgP1pP1ar1NW+esfGYH/JD1/gWnFJT0</latexit><latexit sha1_base64="NAWvk1pRFALfhFTwivIdUMnPlHM=">AAACAnicdZDLSgMxFIYzXmu9jboSN8EiuKrTQdGNUNCFG6FCb9AZSybNtKGZTEgyQhmKG1/FjQtF3PoU7nwbM+0UVPSHwM93zuHk/IFgVGnH+bTm5hcWl5YLK8XVtfWNTXtru6niRGLSwDGLZTtAijDKSUNTzUhbSIKigJFWMLzI6q07IhWNeV2PBPEj1Oc0pBhpg7r2rjdEQqBzF17DOvSIzmz91j267Nolp3ziZIJO2ZmZnFRyUgK5al37w+vFOIkI15ghpToVR2g/RVJTzMi46CWKCISHqE86xnIUEeWnkxPG8MCQHgxjaR7XcEK/T6QoUmoUBaYzQnqgftcy+Fetk+jwzE8pF4kmHE8XhQmDOoZZHrBHJcGajYxBWFLzV4gHSCKsTWpFE8LsUvi/abrlivE3x6Wqm8dRAHtgHxyCCjgFVXAFaqABMLgHj+AZvFgP1pP1ar1NW+esfGYH/JD1/gWnFJT0</latexit><latexit sha1_base64="NAWvk1pRFALfhFTwivIdUMnPlHM=">AAACAnicdZDLSgMxFIYzXmu9jboSN8EiuKrTQdGNUNCFG6FCb9AZSybNtKGZTEgyQhmKG1/FjQtF3PoU7nwbM+0UVPSHwM93zuHk/IFgVGnH+bTm5hcWl5YLK8XVtfWNTXtru6niRGLSwDGLZTtAijDKSUNTzUhbSIKigJFWMLzI6q07IhWNeV2PBPEj1Oc0pBhpg7r2rjdEQqBzF17DOvSIzmz91j267Nolp3ziZIJO2ZmZnFRyUgK5al37w+vFOIkI15ghpToVR2g/RVJTzMi46CWKCISHqE86xnIUEeWnkxPG8MCQHgxjaR7XcEK/T6QoUmoUBaYzQnqgftcy+Fetk+jwzE8pF4kmHE8XhQmDOoZZHrBHJcGajYxBWFLzV4gHSCKsTWpFE8LsUvi/abrlivE3x6Wqm8dRAHtgHxyCCjgFVXAFaqABMLgHj+AZvFgP1pP1ar1NW+esfGYH/JD1/gWnFJT0</latexit><latexit sha1_base64="NAWvk1pRFALfhFTwivIdUMnPlHM=">AAACAnicdZDLSgMxFIYzXmu9jboSN8EiuKrTQdGNUNCFG6FCb9AZSybNtKGZTEgyQhmKG1/FjQtF3PoU7nwbM+0UVPSHwM93zuHk/IFgVGnH+bTm5hcWl5YLK8XVtfWNTXtru6niRGLSwDGLZTtAijDKSUNTzUhbSIKigJFWMLzI6q07IhWNeV2PBPEj1Oc0pBhpg7r2rjdEQqBzF17DOvSIzmz91j267Nolp3ziZIJO2ZmZnFRyUgK5al37w+vFOIkI15ghpToVR2g/RVJTzMi46CWKCISHqE86xnIUEeWnkxPG8MCQHgxjaR7XcEK/T6QoUmoUBaYzQnqgftcy+Fetk+jwzE8pF4kmHE8XhQmDOoZZHrBHJcGajYxBWFLzV4gHSCKsTWpFE8LsUvi/abrlivE3x6Wqm8dRAHtgHxyCCjgFVXAFaqABMLgHj+AZvFgP1pP1ar1NW+esfGYH/JD1/gWnFJT0</latexit>

Casalderrey-Solana, Teaney, PRD 74 (2006) 085012; Caron-Huot, Laine, Moore,  JHEP 0904 (’09) 053
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<latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit><latexit sha1_base64="89ATScDHs0ohvEJCXSQC9eTkUDY=">AAAC9HichVLLbtQwFHXCq4TXFJZsrhiBptJQOS0SbCpVoAqWBTVtpThEjsdJrToPbGekUZTvYMMChNjyMez4G5wHqEyRuFKk43OO7z2xnVRSaIPxT8e9cvXa9RsbN71bt+/cvTfZvH+sy1oxHrBSluo0oZpLUfDACCP5aaU4zRPJT5LzV51+suRKi7I4MquKRznNCpEKRo2l4k3He+K9jg9mxNB6C/bAewokVZQ1ftvstkB0nc eN2PPb97vgjZIHQF6KTBJJi0xyu4SGqBze8XYAR6odHGGn2QpmJOGGzocpZA4ZHMSiHzonS84a3PZ0MFD4ggf/MXS9uq4qgjGBImpM0NpQ/88U/s6Bt7oeay28eDLF27gvuAz8EUzRWIfx5AdZlKzOeWGYpFqHPq5M1FBlBJO89UiteUXZOc14aGFBc66jpr+0Fh5bZgFpqexXGOjZizsammu9yhPrzKk50+taR/5LC2uTvogaUVS14QUbBqW1BFNC9wJgIRRnRq4soEwJmxXYGbUXa+w76Q7BX//ly+B4Z9u3+O2z6f7OeBwb6CF6hGbIR8/RPnqDDlGAmPPB+eh8dr64S/eT+9X9NlhdZ9zzAP1V7vdfDqreJw==</latexit>
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<latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit><latexit sha1_base64="LBN3xF1tVN85tvanMAzJr09tyX4="></latexit>

hv2i = 3T

M
<latexit sha1_base64="FKwzRXMHGIlu6D3FJtBqJl26Xk8="></latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="UVz0rU5u12e7hxAgGNDN1KuhFFw=">AAACCXicbZBPS8MwGMbf+nfOqdWrl+AQBGG086AXQfDiRZiwf7DWkWbpFpamJUkHo/RDePGrePGgiF/Am9/GdNtBNx8I/HiehLzvEyScKe0439ba+sbm1nZpp7xb2ds/sA8rbRWnktAWiXksuwFWlDNBW5ppTruJpDgKOO0E49si70yoVCwWTT1NqB/hoWAhI1gbq2+fexyLIafIi7AeBWE2yR/ryJNz89oLJSbZBWrm2X3et6tOzZkJrYK7gCos1OjbX94gJmlEhSYcK9VznUT7GZaaEU7zspcqmmAyxkPaMyhwRJWfzZbK0alxBiiMpTlCo5n7+0WGI6WmUWBuFqOr5aww/8t6qQ6v/IyJJNVUkPlHYcqRjlHREBowSYnmUwOYSGZmRWSETQ/a9Fg2JbjLK69Cu15zDT84UIJjOIEzcOESbuAOGtACAk/wAm/wbj1br9bHvK41a9HbEfyR9fkDZkycww==</latexit><latexit sha1_base64="q7ws4THrConu8f2YQOGED86l6YU=">AAACCXicdZDLSgMxGIX/qbdaq1a3boJFEIQyUxHdCIIbN0KF3qAzlkyaaUMzmSHJFMowD+HGV3HjQhFfwJ1vY6YXUNEDgcN3EvL/x485U9q2P63Cyura+kZxs7RV3t7ZreyV2ypKJKEtEvFIdn2sKGeCtjTTnHZjSXHoc9rxx9d53plQqVgkmnoaUy/EQ8ECRrA2qF85cTkWQ06RG2I98oN0kt3XkSvn8NINJCbpKWpm6W3Wr1Tt2pmdC9k1e2kWxFmQKizU6Fc+3EFEkpAKTThWqufYsfZSLDUjnGYlN1E0xmSMh7RnrMAhVV46WypDR4YMUBBJc4RGM/r9RYpDpaahb27mo6vfWQ7/ynqJDi68lIk40VSQ+UdBwpGOUN4QGjBJieZTYzCRzMyKyAibHrTpsWRKWG6K/jftes0x/s6GIhzAIRyDA+dwBTfQgBYQeIAneIFX69F6tt7mdRWsRW/78EPW+xd0cJzN</latexit><latexit sha1_base64="jV1rW4oXOWRTaWJK+jOlUdDIPXg=">AAACFHicdZDLSgMxFIYz9VbrbdSlm2ARBKGkFdGNUHDjRqjQG3TGkkkzbWgmMySZQhnmIdz4Km5cKOLWhTvfxkw7BRX9IfDznXPIOb8XcaY0Qp9WYWl5ZXWtuF7a2Nza3rF399oqjCWhLRLyUHY9rChngrY005x2I0lx4HHa8cZXWb0zoVKxUDT1NKJugIeC+YxgbVDfPnE4FkNOoRNgPfL8ZJLe1aAj5/DS8SUmySlspslN2rfLqHKGMkFUQQuTk2pOyiBXo29/OIOQxAEVmnCsVK+KIu0mWGpGOE1LTqxohMkYD2nPWIEDqtxkdlQKjwwZQD+U5gkNZ/T7RIIDpaaBZzqz1dXvWgb/qvVi7V+4CRNRrKkg84/8mEMdwiwhOGCSEs2nxmAimdkVkhE2OWiTY8mEsLgU/m/atUrV+FtUrtfyOIrgAByCY1AF56AOrkEDtAAB9+ARPIMX68F6sl6tt3lrwcpn9sEPWe9fOZ2eOA==</latexit><latexit sha1_base64="jV1rW4oXOWRTaWJK+jOlUdDIPXg=">AAACFHicdZDLSgMxFIYz9VbrbdSlm2ARBKGkFdGNUHDjRqjQG3TGkkkzbWgmMySZQhnmIdz4Km5cKOLWhTvfxkw7BRX9IfDznXPIOb8XcaY0Qp9WYWl5ZXWtuF7a2Nza3rF399oqjCWhLRLyUHY9rChngrY005x2I0lx4HHa8cZXWb0zoVKxUDT1NKJugIeC+YxgbVDfPnE4FkNOoRNgPfL8ZJLe1aAj5/DS8SUmySlspslN2rfLqHKGMkFUQQuTk2pOyiBXo29/OIOQxAEVmnCsVK+KIu0mWGpGOE1LTqxohMkYD2nPWIEDqtxkdlQKjwwZQD+U5gkNZ/T7RIIDpaaBZzqz1dXvWgb/qvVi7V+4CRNRrKkg84/8mEMdwiwhOGCSEs2nxmAimdkVkhE2OWiTY8mEsLgU/m/atUrV+FtUrtfyOIrgAByCY1AF56AOrkEDtAAB9+ARPIMX68F6sl6tt3lrwcpn9sEPWe9fOZ2eOA==</latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="ya6UA4ycZzy1l2BylHNa260onUM="></latexit><latexit sha1_base64="jV1rW4oXOWRTaWJK+jOlUdDIPXg=">AAACFHicdZDLSgMxFIYz9VbrbdSlm2ARBKGkFdGNUHDjRqjQG3TGkkkzbWgmMySZQhnmIdz4Km5cKOLWhTvfxkw7BRX9IfDznXPIOb8XcaY0Qp9WYWl5ZXWtuF7a2Nza3rF399oqjCWhLRLyUHY9rChngrY005x2I0lx4HHa8cZXWb0zoVKxUDT1NKJugIeC+YxgbVDfPnE4FkNOoRNgPfL8ZJLe1aAj5/DS8SUmySlspslN2rfLqHKGMkFUQQuTk2pOyiBXo29/OIOQxAEVmnCsVK+KIu0mWGpGOE1LTqxohMkYD2nPWIEDqtxkdlQKjwwZQD+U5gkNZ/T7RIIDpaaBZzqz1dXvWgb/qvVi7V+4CRNRrKkg84/8mEMdwiwhOGCSEs2nxmAimdkVkhE2OWiTY8mEsLgU/m/atUrV+FtUrtfyOIrgAByCY1AF56AOrkEDtAAB9+ARPIMX68F6sl6tt3lrwcpn9sEPWe9fOZ2eOA==</latexit>

@tpi = �⌘pi + fi(t),

hfi(t)fj(t0)i = �ij�(t� t0)
<latexit sha1_base64="ImbqMBPbV07o5rNexm2aYmcjItI="></latexit><latexit sha1_base64="ImbqMBPbV07o5rNexm2aYmcjItI="></latexit><latexit sha1_base64="ImbqMBPbV07o5rNexm2aYmcjItI="></latexit><latexit sha1_base64="ImbqMBPbV07o5rNexm2aYmcjItI="></latexit>
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Extracting momentum diffusion coefficient from the lattice
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!/T

10°3
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10°1
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2Ω
(!

)/
(!

T
2 )

LO

Truncated LO

NLO

ΩNLO
T=0

Ωnaive
NLO

ΩNLO

step

⇢low(!) =
!

2T

⇢high(!) =
g2(µ)!3

6⇡
<latexit sha1_base64="8EGpEnql6art/LZrvPA+XUgZ3lk="></latexit><latexit sha1_base64="2j47aipiVMELGHir0cri/SG1Sw4="></latexit><latexit sha1_base64="2j47aipiVMELGHir0cri/SG1Sw4="></latexit><latexit sha1_base64="zHUTBx4wvX0mpuQEPeOvtWqQiVc="></latexit>

Challenge 1: obtain precise results for chromo-electric  and chromo-magnetic  (very noisy) 
Þ Noise reduction via multi-level algorithm, applicable to quenched QCD (pure glue plasma)
Þ Noise reduction by gradient flow method (new development !) , also applicable in full 

QCD

Challenge 2: reconstruct the spectral function  from the Euclidean time lattice correlator  

Þ use knowm large
and small energy  behavior of 
the spectral 

Parameterize ⇢(!, T ) as smooth
interpolation between ⇢low(!, T )
and ⇢high(!), and treat  as well
as the additional nuisance parameters
of interpolation as fit parameters

<latexit sha1_base64="5EVPGHCX7NgFaluf7m2TP18VN6M="></latexit><latexit sha1_base64="5EVPGHCX7NgFaluf7m2TP18VN6M="></latexit><latexit sha1_base64="5EVPGHCX7NgFaluf7m2TP18VN6M="></latexit><latexit sha1_base64="5EVPGHCX7NgFaluf7m2TP18VN6M="></latexit>
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Diffusion constant  as function of the temperature 

Brambilla, Leino, PP, Vairo, 
PRD 102 (‘20), arXiv:2206.02861

The calculations have been
performed recently at different
temperature using similar approach 

The new results also agree with 
estimates by Banerjee et al, 
PRD 85 (‘12) 0145010; arXiv:2206.15471
Altenkort et al, PRD 103 (‘21) 014511

The estimate from current-current 
correlator is too low
Ding et al, PRD 86 (‘12)  014509
is too low 

The width transport peak 
is difficult to estimate ?

 = 2T 2/D
<latexit sha1_base64="MPSl7hJG8phZDZz/0v1ofZWupcI=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiuKozRdCNUNCFywq9QTstmTTThmYyIckoZeh7uHGhiFvfxZ1vY9rOQlt/CHz85xzOyR9IzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThShDRLzWLUDrClngjYMM5y2paI4CjhtBePbWb31SJVmsaibiaR+hIeChYxgY61ed4ylxDcVVO9VLu76xZJbdudCq+BlUIJMtX7xqzuISRJRYQjHWnc8Vxo/xcowwum00E00lZiM8ZB2LAocUe2n86un6Mw6AxTGyj5h0Nz9PZHiSOtJFNjOCJuRXq7NzP9qncSE137KhEwMFWSxKEw4MjGaRYAGTFFi+MQCJorZWxEZYYWJsUEVbAje8pdXoVkpe5YfLkvVShZHHk7gFM7Bgyuowj3UoAEEFDzDK7w5T86L8+58LFpzTjZzDH/kfP4As5aRRQ==</latexit><latexit sha1_base64="MPSl7hJG8phZDZz/0v1ofZWupcI=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiuKozRdCNUNCFywq9QTstmTTThmYyIckoZeh7uHGhiFvfxZ1vY9rOQlt/CHz85xzOyR9IzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThShDRLzWLUDrClngjYMM5y2paI4CjhtBePbWb31SJVmsaibiaR+hIeChYxgY61ed4ylxDcVVO9VLu76xZJbdudCq+BlUIJMtX7xqzuISRJRYQjHWnc8Vxo/xcowwum00E00lZiM8ZB2LAocUe2n86un6Mw6AxTGyj5h0Nz9PZHiSOtJFNjOCJuRXq7NzP9qncSE137KhEwMFWSxKEw4MjGaRYAGTFFi+MQCJorZWxEZYYWJsUEVbAje8pdXoVkpe5YfLkvVShZHHk7gFM7Bgyuowj3UoAEEFDzDK7w5T86L8+58LFpzTjZzDH/kfP4As5aRRQ==</latexit><latexit sha1_base64="MPSl7hJG8phZDZz/0v1ofZWupcI=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiuKozRdCNUNCFywq9QTstmTTThmYyIckoZeh7uHGhiFvfxZ1vY9rOQlt/CHz85xzOyR9IzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThShDRLzWLUDrClngjYMM5y2paI4CjhtBePbWb31SJVmsaibiaR+hIeChYxgY61ed4ylxDcVVO9VLu76xZJbdudCq+BlUIJMtX7xqzuISRJRYQjHWnc8Vxo/xcowwum00E00lZiM8ZB2LAocUe2n86un6Mw6AxTGyj5h0Nz9PZHiSOtJFNjOCJuRXq7NzP9qncSE137KhEwMFWSxKEw4MjGaRYAGTFFi+MQCJorZWxEZYYWJsUEVbAje8pdXoVkpe5YfLkvVShZHHk7gFM7Bgyuowj3UoAEEFDzDK7w5T86L8+58LFpzTjZzDH/kfP4As5aRRQ==</latexit><latexit sha1_base64="MPSl7hJG8phZDZz/0v1ofZWupcI=">AAAB9XicbZDLSgMxFIbP1Futt6pLN8EiuKozRdCNUNCFywq9QTstmTTThmYyIckoZeh7uHGhiFvfxZ1vY9rOQlt/CHz85xzOyR9IzrRx3W8nt7a+sbmV3y7s7O7tHxQPj5o6ThShDRLzWLUDrClngjYMM5y2paI4CjhtBePbWb31SJVmsaibiaR+hIeChYxgY61ed4ylxDcVVO9VLu76xZJbdudCq+BlUIJMtX7xqzuISRJRYQjHWnc8Vxo/xcowwum00E00lZiM8ZB2LAocUe2n86un6Mw6AxTGyj5h0Nz9PZHiSOtJFNjOCJuRXq7NzP9qncSE137KhEwMFWSxKEw4MjGaRYAGTFFi+MQCJorZWxEZYYWJsUEVbAje8pdXoVkpe5YfLkvVShZHHk7gFM7Bgyuowj3UoAEEFDzDK7w5T86L8+58LFpzTjZzDH/kfP4As5aRRQ==</latexit>
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Heavy quark diffusion constant in QCD and 1/M correction 
2+1 flavor QCD with m⇡ = 300 MeV, 963 ⇥N⌧ lattice; Gradient flow for noise
reduction
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1.5Tc : B = (1.23� 2.54)T 3, B = (1.0� 2.1)T 3
<latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit><latexit sha1_base64="gFoC2OIpnAVczMc97LKcyYNK+f4="></latexit>

Brambilla et al, arXiv:2206.02861 Banerjee et al, arXiv:2204.14075

10-20% correction for bottom quark, ~30% correction for charm quark

/T 3 is significantly larger
in 2+1 flavor QCD than in
quenched QCD and is close
to the AdS/CFT limit

<latexit sha1_base64="AS8GgQn0gj55tyqRJOKLw/8Yi1c="></latexit><latexit sha1_base64="AS8GgQn0gj55tyqRJOKLw/8Yi1c="></latexit><latexit sha1_base64="AS8GgQn0gj55tyqRJOKLw/8Yi1c="></latexit><latexit sha1_base64="AS8GgQn0gj55tyqRJOKLw/8Yi1c="></latexit>

1/M correction: 
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Summary 
• The thermal width of bottomonium increases with T and leads to melting:

• No significant thermal modification of bottomonium masses have been
found in contrast with the expectations based on potential models with
screened potential

• Lattice calculations confirm the existence of the imaginary part of the
potential; There is no evidence for the screening of the real part of the
potential ) Matsui and Satz picture is not correct, quarkonium melting
is not related to color screening

• The heavy quark di↵usion coe�cient has been estimated in quenched lat-
tice QCD and di↵erent lattice results seem to agree well, and the un-
certainty in  mostly comes from the systematic uncertainties in the re-
construction of the spectral function; The quark mass suppressed e↵ects
in the heavy quark di↵usion coe�cient have been estimated in quenched
QCD to be around 10�20% for bottom quarks and around 30% for charm
quarks

• First full QCD calculation of the heavy quark di↵usion coe�cient become
available now and indicate that /T 3 is larger than un quenched QCD
and close to the Ads/CFT bound

<latexit sha1_base64="16u/xjGexY5VU2FRiS0YBLagK0s="></latexit><latexit sha1_base64="16u/xjGexY5VU2FRiS0YBLagK0s="></latexit><latexit sha1_base64="16u/xjGexY5VU2FRiS0YBLagK0s="></latexit><latexit sha1_base64="16u/xjGexY5VU2FRiS0YBLagK0s="></latexit>

Tmelt(⌥(3S)) ' Tmelt(�b(2P )) ' 220 MeV
<latexit sha1_base64="H4Ikdr7VA/3lSRqxHIVisjNQtfE="></latexit><latexit sha1_base64="qcfJy430YXwYJn3hCwVV0A2OvCg="></latexit><latexit sha1_base64="qcfJy430YXwYJn3hCwVV0A2OvCg="></latexit><latexit sha1_base64="oHgeAIGTHcOeohZZlM13/umACfQ="></latexit>

Tmelt(⌥(2S)) ' Tmelt(�b(1P )) ' 360 MeV
<latexit sha1_base64="eDZTzypXbq8Rq747h6Pm0U6GC0s="></latexit><latexit sha1_base64="mdIBggCSKv8E6AzZHj/KC3F20Jk="></latexit><latexit sha1_base64="mdIBggCSKv8E6AzZHj/KC3F20Jk="></latexit><latexit sha1_base64="dySK3mzxrIMOsdFl3nes2M/kRug="></latexit>

Consistent with analysis of 
spatial meson correlators
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Back-up: NRQCD on the Lattice 

(lattices cannot be too fine)

Quark propagators are obtained as initial value problem:

masses are only defined up to a-dependent shift: M⌥(1S) = E⌥(1S) + Cshift(a)

G (x, t) =
⌦
 (x, t)  †(0, 0)

↵
<latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="GlCjSvHf4KQzv5e5XVPfH8SPqSw="></latexit><latexit sha1_base64="kXLm7rNsxRw1g/e2tmfXIGBPLlU="></latexit><latexit sha1_base64="GHH0N34Ng/qCbsOp6nn+YryeDr0="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit><latexit sha1_base64="xNMSBUnmc2PwZjFeYPk0Y4wstiM="></latexit>

G (t) = K(t)G (t� 1),
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<latexit sha1_base64="PB605FyzjC61AhiLk6kYJrtO5Dw="></latexit><latexit sha1_base64="HPkJgMxihGgHOGDbB0Cp2qxEKbo="></latexit><latexit sha1_base64="HPkJgMxihGgHOGDbB0Cp2qxEKbo="></latexit><latexit sha1_base64="GMPT/iI7na1VUTQsBSy9Qnnp+Io="></latexit>

G�(x, t) = �G†
 (x, t)
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Meinel, PRD 82 (2010) 114502 

Use kinetic mass instead: E⌥(1S)(p) = E⌥(1S) + Cshift(a) +
p2

2Mkin
⌥(1S)
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Tune Mb such that Mkin
⌥(1S) = MPDG

⌥(1S)
<latexit sha1_base64="84mzvzr49GwPLXLmkLZwFFFf+oo=">AAACLXicbZDLSgMxFIYzXmu9jbp0E2yFuikzRdCNULCgG6Fib9DWkknTNjSTGZIzQhnmhdz4KiK4qIhbX8P0stDWHwJf/nMOyfm9UHANjjO2VlbX1jc2U1vp7Z3dvX374LCmg0hRVqWBCFTDI5oJLlkVOAjWCBUjvidY3RteT+r1J6Y0D2QFRiFr+6QveY9TAsbq2KVKJBnO3nW8LNYRHWAYEJjc41Y11FwEMuc+nCWP8ZDL5G rZLpdukmzHzjh5Zyq8DO4cMmiucsd+a3UDGvlMAhVE66brhNCOiQJOBUvSrUizkNAh6bOmQUl8ptvxdNsEnxqni3uBMkcCnrq/J2Liaz3yPdPpExjoxdrE/K/WjKB32Y65DCNgks4e6kUCQ4An0eEuV4yCGBkgVHHzV0wHRBEKJuC0CcFdXHkZaoW8a/i+kCmez+NIoWN0gnLIRReoiG5RGVURRc/oFY3Rh/VivVuf1tesdcWazxyhP7K+fwBDoqbl</latexit><latexit sha1_base64="84mzvzr49GwPLXLmkLZwFFFf+oo=">AAACLXicbZDLSgMxFIYzXmu9jbp0E2yFuikzRdCNULCgG6Fib9DWkknTNjSTGZIzQhnmhdz4KiK4qIhbX8P0stDWHwJf/nMOyfm9UHANjjO2VlbX1jc2U1vp7Z3dvX374LCmg0hRVqWBCFTDI5oJLlkVOAjWCBUjvidY3RteT+r1J6Y0D2QFRiFr+6QveY9TAsbq2KVKJBnO3nW8LNYRHWAYEJjc41Y11FwEMuc+nCWP8ZDL5G rZLpdukmzHzjh5Zyq8DO4cMmiucsd+a3UDGvlMAhVE66brhNCOiQJOBUvSrUizkNAh6bOmQUl8ptvxdNsEnxqni3uBMkcCnrq/J2Liaz3yPdPpExjoxdrE/K/WjKB32Y65DCNgks4e6kUCQ4An0eEuV4yCGBkgVHHzV0wHRBEKJuC0CcFdXHkZaoW8a/i+kCmez+NIoWN0gnLIRReoiG5RGVURRc/oFY3Rh/VivVuf1tesdcWazxyhP7K+fwBDoqbl</latexit><latexit sha1_base64="84mzvzr49GwPLXLmkLZwFFFf+oo=">AAACLXicbZDLSgMxFIYzXmu9jbp0E2yFuikzRdCNULCgG6Fib9DWkknTNjSTGZIzQhnmhdz4KiK4qIhbX8P0stDWHwJf/nMOyfm9UHANjjO2VlbX1jc2U1vp7Z3dvX374LCmg0hRVqWBCFTDI5oJLlkVOAjWCBUjvidY3RteT+r1J6Y0D2QFRiFr+6QveY9TAsbq2KVKJBnO3nW8LNYRHWAYEJjc41Y11FwEMuc+nCWP8ZDL5G rZLpdukmzHzjh5Zyq8DO4cMmiucsd+a3UDGvlMAhVE66brhNCOiQJOBUvSrUizkNAh6bOmQUl8ptvxdNsEnxqni3uBMkcCnrq/J2Liaz3yPdPpExjoxdrE/K/WjKB32Y65DCNgks4e6kUCQ4An0eEuV4yCGBkgVHHzV0wHRBEKJuC0CcFdXHkZaoW8a/i+kCmez+NIoWN0gnLIRReoiG5RGVURRc/oFY3Rh/VivVuf1tesdcWazxyhP7K+fwBDoqbl</latexit><latexit sha1_base64="84mzvzr49GwPLXLmkLZwFFFf+oo=">AAACLXicbZDLSgMxFIYzXmu9jbp0E2yFuikzRdCNULCgG6Fib9DWkknTNjSTGZIzQhnmhdz4KiK4qIhbX8P0stDWHwJf/nMOyfm9UHANjjO2VlbX1jc2U1vp7Z3dvX374LCmg0hRVqWBCFTDI5oJLlkVOAjWCBUjvidY3RteT+r1J6Y0D2QFRiFr+6QveY9TAsbq2KVKJBnO3nW8LNYRHWAYEJjc41Y11FwEMuc+nCWP8ZDL5G rZLpdukmzHzjh5Zyq8DO4cMmiucsd+a3UDGvlMAhVE66brhNCOiQJOBUvSrUizkNAh6bOmQUl8ptvxdNsEnxqni3uBMkcCnrq/J2Liaz3yPdPpExjoxdrE/K/WjKB32Y65DCNgks4e6kUCQ4An0eEuV4yCGBkgVHHzV0wHRBEKJuC0CcFdXHkZaoW8a/i+kCmez+NIoWN0gnLIRReoiG5RGVURRc/oFY3Rh/VivVuf1tesdcWazxyhP7K+fwBDoqbl</latexit>

Advantages: No large cuto↵ e↵ects ⇠ aMb, large ⌧ range for T > 0
<latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="4WFtuzGYclD0I9Cb0iAfRVWAtwA="></latexit><latexit sha1_base64="YZhFg0Ibu1PlMnDUQ6F/f4l1abk="></latexit><latexit sha1_base64="ZyTrZvEbrAmVYi46mUEoLnZOf74="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit><latexit sha1_base64="OfQljJDGS3+bx2fBW4+Ce8zuQEo="></latexit>

Inverse lattice spacing provides a natural UV cuto↵ for NRQCD,
provided a�1  2MQ

<latexit sha1_base64="yispE+4m52U/s3V2nskNBAcr9Vo="></latexit><latexit sha1_base64="yispE+4m52U/s3V2nskNBAcr9Vo="></latexit><latexit sha1_base64="yispE+4m52U/s3V2nskNBAcr9Vo="></latexit><latexit sha1_base64="yispE+4m52U/s3V2nskNBAcr9Vo="></latexit>

@ Tree level
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Back-up: Optimized Meson Operators 
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 i(r) from potential model with Cornell potential
<latexit sha1_base64="IAtLPvIy7iJBCNfywoxee52lOTE="></latexit><latexit sha1_base64="IAtLPvIy7iJBCNfywoxee52lOTE="></latexit><latexit sha1_base64="IAtLPvIy7iJBCNfywoxee52lOTE="></latexit><latexit sha1_base64="IAtLPvIy7iJBCNfywoxee52lOTE="></latexit>

Oi ! Õ↵ = ⌦↵jOj such that

hÕ↵(t)Õ
†
�(0)i / �↵,�

⌦↵j can be obtained as
Gij(t)⌦↵j = �↵(t, t0)Gij(t0)⌦↵j .

<latexit sha1_base64="Rcxk3cJ/GTbpl0Rx3c5nX4tqcoE="></latexit><latexit sha1_base64="Rcxk3cJ/GTbpl0Rx3c5nX4tqcoE="></latexit><latexit sha1_base64="Rcxk3cJ/GTbpl0Rx3c5nX4tqcoE="></latexit><latexit sha1_base64="Rcxk3cJ/GTbpl0Rx3c5nX4tqcoE="></latexit>

Oi(x, t) =
X

r

 i(r)�
†(x+ r, t)� (x, t)

<latexit sha1_base64="YnbutFtrNSJ04YMkxuazw0S4eM4="></latexit><latexit sha1_base64="YnbutFtrNSJ04YMkxuazw0S4eM4="></latexit><latexit sha1_base64="YnbutFtrNSJ04YMkxuazw0S4eM4="></latexit><latexit sha1_base64="YnbutFtrNSJ04YMkxuazw0S4eM4="></latexit>

Good overlap with bottomonium states but

Cij(t) = hOi(t)O
†
j(0)i 6= 0 for i 6= j

<latexit sha1_base64="L9FMNAg4BSm7MKy5b5mVgk6a/rA=">AAACaHicdVFNb9NAEF2br+Ly4RYQQlxGTZDSS7XOgaYHpEo9wI0ikbZSHKL1eu1sut41u2NQZEX8R278AC78CtZJkADBXPbNezOambdZraRDSr8F4Y2bt27f2bkb7d67/+BhvLd/4UxjuRhzo4y9ypgTSmoxRolKXNVWsCpT4jK7Puv0y0/COmn0e1zWYlqxUstCcoaemsVfXhuTg/ElitXwWeIcMoNoKqNlU4FDhsJB1iCkaR Sl2kidC41R1D+btXKxGuDhq1QxXSoBb2fSp/5ZfEhzVpbCwoAeQmo3cqrFR6DQh8JY6EufwqI/i3v0iFKaJAl0IDl+ST04ORkNkxEkneSjR7ZxPou/prnhTeWX4Io5N0lojdOWWZRciVWUNk7UjF+zUkw81KwSbtqujVrBC8/k6/mF0Qhr9veOllXOLavMV1YM5+5vrSP/pU0aLEbTVuq6QaH5ZlDRKEADneuQSys4qqUHjFvpdwU+Z5Zx9H8TeRN+XQr/BxfDo8Tjd8Pe6XBrxw55Tg7IgCTkmJySN+ScjAkn34Pd4HHwJPgRxuHT8NmmNAy2PY/IHxEe/ARnUbWW</latexit><latexit sha1_base64="L9FMNAg4BSm7MKy5b5mVgk6a/rA=">AAACaHicdVFNb9NAEF2br+Ly4RYQQlxGTZDSS7XOgaYHpEo9wI0ikbZSHKL1eu1sut41u2NQZEX8R278AC78CtZJkADBXPbNezOambdZraRDSr8F4Y2bt27f2bkb7d67/+BhvLd/4UxjuRhzo4y9ypgTSmoxRolKXNVWsCpT4jK7Puv0y0/COmn0e1zWYlqxUstCcoaemsVfXhuTg/ElitXwWeIcMoNoKqNlU4FDhsJB1iCkaR Sl2kidC41R1D+btXKxGuDhq1QxXSoBb2fSp/5ZfEhzVpbCwoAeQmo3cqrFR6DQh8JY6EufwqI/i3v0iFKaJAl0IDl+ST04ORkNkxEkneSjR7ZxPou/prnhTeWX4Io5N0lojdOWWZRciVWUNk7UjF+zUkw81KwSbtqujVrBC8/k6/mF0Qhr9veOllXOLavMV1YM5+5vrSP/pU0aLEbTVuq6QaH5ZlDRKEADneuQSys4qqUHjFvpdwU+Z5Zx9H8TeRN+XQr/BxfDo8Tjd8Pe6XBrxw55Tg7IgCTkmJySN+ScjAkn34Pd4HHwJPgRxuHT8NmmNAy2PY/IHxEe/ARnUbWW</latexit><latexit sha1_base64="L9FMNAg4BSm7MKy5b5mVgk6a/rA=">AAACaHicdVFNb9NAEF2br+Ly4RYQQlxGTZDSS7XOgaYHpEo9wI0ikbZSHKL1eu1sut41u2NQZEX8R278AC78CtZJkADBXPbNezOambdZraRDSr8F4Y2bt27f2bkb7d67/+BhvLd/4UxjuRhzo4y9ypgTSmoxRolKXNVWsCpT4jK7Puv0y0/COmn0e1zWYlqxUstCcoaemsVfXhuTg/ElitXwWeIcMoNoKqNlU4FDhsJB1iCkaR Sl2kidC41R1D+btXKxGuDhq1QxXSoBb2fSp/5ZfEhzVpbCwoAeQmo3cqrFR6DQh8JY6EufwqI/i3v0iFKaJAl0IDl+ST04ORkNkxEkneSjR7ZxPou/prnhTeWX4Io5N0lojdOWWZRciVWUNk7UjF+zUkw81KwSbtqujVrBC8/k6/mF0Qhr9veOllXOLavMV1YM5+5vrSP/pU0aLEbTVuq6QaH5ZlDRKEADneuQSys4qqUHjFvpdwU+Z5Zx9H8TeRN+XQr/BxfDo8Tjd8Pe6XBrxw55Tg7IgCTkmJySN+ScjAkn34Pd4HHwJPgRxuHT8NmmNAy2PY/IHxEe/ARnUbWW</latexit><latexit sha1_base64="L9FMNAg4BSm7MKy5b5mVgk6a/rA=">AAACaHicdVFNb9NAEF2br+Ly4RYQQlxGTZDSS7XOgaYHpEo9wI0ikbZSHKL1eu1sut41u2NQZEX8R278AC78CtZJkADBXPbNezOambdZraRDSr8F4Y2bt27f2bkb7d67/+BhvLd/4UxjuRhzo4y9ypgTSmoxRolKXNVWsCpT4jK7Puv0y0/COmn0e1zWYlqxUstCcoaemsVfXhuTg/ElitXwWeIcMoNoKqNlU4FDhsJB1iCkaR Sl2kidC41R1D+btXKxGuDhq1QxXSoBb2fSp/5ZfEhzVpbCwoAeQmo3cqrFR6DQh8JY6EufwqI/i3v0iFKaJAl0IDl+ST04ORkNkxEkneSjR7ZxPou/prnhTeWX4Io5N0lojdOWWZRciVWUNk7UjF+zUkw81KwSbtqujVrBC8/k6/mF0Qhr9veOllXOLavMV1YM5+5vrSP/pU0aLEbTVuq6QaH5ZlDRKEADneuQSys4qqUHjFvpdwU+Z5Zx9H8TeRN+XQr/BxfDo8Tjd8Pe6XBrxw55Tg7IgCTkmJySN+ScjAkn34Pd4HHwJPgRxuHT8NmmNAy2PY/IHxEe/ARnUbWW</latexit>

Meinel, PRD 82 (2010) 114502 
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state �M [MeV] �M(PDG) [MeV]

⌥(3S) 906.0(25.0)(5.2) 910.3(0.7)

hb(2P ) 804.4(35.8)(4.7) 814.9(1.3)

�b2(2P ) 809.2(36.2)(4.7) 823.8(0.9)

�b1(2P ) 802.2(34.9)(4.7) 810.6(0.7)

�b0(2P ) 786.8(32.7)(4.6) 787.6(0.8)

⌥(2S) 582.7(9.8)(3.4) 578.4(0.6)

hb(1P ) 454.5(4.7)(2.6) 454.4(0.9)

�b2(1P ) 463.3(4.8)(2.7) 467.3(0.6)

�b1(1P ) 448.9(4.6)(2.6) 447.9(0.6)

�b0(1P ) 421.3(4.7)(2.4) 414.5(0.7)

hyperfine(3S) 13.4(6.2)(0.1) NA

hyperfine(2S) 24.1(1.0)(0.1) 24.5(4.5)
<latexit sha1_base64="/r5AmzOlxfCEPH8zavz8ryvNlX0="></latexit><latexit sha1_base64="/r5AmzOlxfCEPH8zavz8ryvNlX0="></latexit><latexit sha1_base64="/r5AmzOlxfCEPH8zavz8ryvNlX0="></latexit><latexit sha1_base64="/r5AmzOlxfCEPH8zavz8ryvNlX0="></latexit>

Back-up: Lattice results on bottomonium spectrum
�M = M �M(1S), M(1S) = (M⌘b(1S) + 3M⌥(1S))/4

<latexit sha1_base64="0bIpGCU4xNJvRWPwOk+pasMgRbY=">AAACPXicdZDPSxtBFMdn1do0rRrrsZehoRBp1Z1UTDwIQj14CSgaFbJhmZ286ODszDLzthCW+Id58X/orbdeeqiIV6+djRFaaR8MfOfzfW9+fJNMSYdh+D2YmZ17Mf+y8qr6+s3C4lJt+e2JM7kV0BVGGXuWcAdKauiiRAVnmQWeJgpOk8svpX/6FayTRh/jKIN+ys+1HErB0aO4dhztgUJOOzudtcj4zvKgojNusKPVT1dXz9 FOoxMXESCPk3I7/viZlqCbOamMnqDVjc24Vg/XwzBkjNFSsNZW6MX2drvJ2pSVlq86mdZBXPsWDYzIU9AoFHeux8IM+wW3KIWCcTXKHWRcXPJz6HmpeQquX0x+P6YfPBnQobF+aaQT+udEwVPnRmniO1OOF+65V8J/eb0ch+1+IXWWI2jxeNEwVxQNLaOkA2lBoBp5wYWV/q1UXHDLBfrAqz6Ep5/S/4uT5jrz+nCzvtucxlEh78h70iCMtMgu2ScHpEsEuSY/yC9yG9wEP4O74P6xdSaYzqyQvyp4+A2e2qxd</latexit><latexit sha1_base64="0bIpGCU4xNJvRWPwOk+pasMgRbY=">AAACPXicdZDPSxtBFMdn1do0rRrrsZehoRBp1Z1UTDwIQj14CSgaFbJhmZ286ODszDLzthCW+Id58X/orbdeeqiIV6+djRFaaR8MfOfzfW9+fJNMSYdh+D2YmZ17Mf+y8qr6+s3C4lJt+e2JM7kV0BVGGXuWcAdKauiiRAVnmQWeJgpOk8svpX/6FayTRh/jKIN+ys+1HErB0aO4dhztgUJOOzudtcj4zvKgojNusKPVT1dXz9 FOoxMXESCPk3I7/viZlqCbOamMnqDVjc24Vg/XwzBkjNFSsNZW6MX2drvJ2pSVlq86mdZBXPsWDYzIU9AoFHeux8IM+wW3KIWCcTXKHWRcXPJz6HmpeQquX0x+P6YfPBnQobF+aaQT+udEwVPnRmniO1OOF+65V8J/eb0ch+1+IXWWI2jxeNEwVxQNLaOkA2lBoBp5wYWV/q1UXHDLBfrAqz6Ep5/S/4uT5jrz+nCzvtucxlEh78h70iCMtMgu2ScHpEsEuSY/yC9yG9wEP4O74P6xdSaYzqyQvyp4+A2e2qxd</latexit><latexit sha1_base64="0bIpGCU4xNJvRWPwOk+pasMgRbY=">AAACPXicdZDPSxtBFMdn1do0rRrrsZehoRBp1Z1UTDwIQj14CSgaFbJhmZ286ODszDLzthCW+Id58X/orbdeeqiIV6+djRFaaR8MfOfzfW9+fJNMSYdh+D2YmZ17Mf+y8qr6+s3C4lJt+e2JM7kV0BVGGXuWcAdKauiiRAVnmQWeJgpOk8svpX/6FayTRh/jKIN+ys+1HErB0aO4dhztgUJOOzudtcj4zvKgojNusKPVT1dXz9 FOoxMXESCPk3I7/viZlqCbOamMnqDVjc24Vg/XwzBkjNFSsNZW6MX2drvJ2pSVlq86mdZBXPsWDYzIU9AoFHeux8IM+wW3KIWCcTXKHWRcXPJz6HmpeQquX0x+P6YfPBnQobF+aaQT+udEwVPnRmniO1OOF+65V8J/eb0ch+1+IXWWI2jxeNEwVxQNLaOkA2lBoBp5wYWV/q1UXHDLBfrAqz6Ep5/S/4uT5jrz+nCzvtucxlEh78h70iCMtMgu2ScHpEsEuSY/yC9yG9wEP4O74P6xdSaYzqyQvyp4+A2e2qxd</latexit><latexit sha1_base64="0bIpGCU4xNJvRWPwOk+pasMgRbY=">AAACPXicdZDPSxtBFMdn1do0rRrrsZehoRBp1Z1UTDwIQj14CSgaFbJhmZ286ODszDLzthCW+Id58X/orbdeeqiIV6+djRFaaR8MfOfzfW9+fJNMSYdh+D2YmZ17Mf+y8qr6+s3C4lJt+e2JM7kV0BVGGXuWcAdKauiiRAVnmQWeJgpOk8svpX/6FayTRh/jKIN+ys+1HErB0aO4dhztgUJOOzudtcj4zvKgojNusKPVT1dXz9 FOoxMXESCPk3I7/viZlqCbOamMnqDVjc24Vg/XwzBkjNFSsNZW6MX2drvJ2pSVlq86mdZBXPsWDYzIU9AoFHeux8IM+wW3KIWCcTXKHWRcXPJz6HmpeQquX0x+P6YfPBnQobF+aaQT+udEwVPnRmniO1OOF+65V8J/eb0ch+1+IXWWI2jxeNEwVxQNLaOkA2lBoBp5wYWV/q1UXHDLBfrAqz6Ep5/S/4uT5jrz+nCzvtucxlEh78h70iCMtMgu2ScHpEsEuSY/yC9yG9wEP4O74P6xdSaYzqyQvyp4+A2e2qxd</latexit>

Prediction for ⌘b(3S) !
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1S hyperfine splitting, M⌥(1S)�M⌘b(1S) is not reproduced within this approach
because it is very sensitive to short distance physics ) need radiative correction
in the NRQCD Lagrangian

or relativistic approach
<latexit sha1_base64="LQSaGDkauFd8eAZ64SOlKWPmSvQ="></latexit><latexit sha1_base64="LQSaGDkauFd8eAZ64SOlKWPmSvQ="></latexit><latexit sha1_base64="LQSaGDkauFd8eAZ64SOlKWPmSvQ="></latexit><latexit sha1_base64="LQSaGDkauFd8eAZ64SOlKWPmSvQ="></latexit>

Larsen, Meinel, Mukherjee, PP,
PLB 800 (20) 135119

Dowdal et al (HPQCD), PRD 85 (12) 054509; PRD 89 (14) 031502(R)

Hatton et al, PRD 103 (21) 054512

For charmonium it is better to use relativistic lattice formulation,  Burch et al, PRD 81 (2010) 03450823



Back-up: Bottomonium Bethe-Salpeter amplitude at T>0 
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Thermal e↵ects can be
seen but �↵ is similar
to the T = 0 result at
qualitative level
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Meff shows similar
thermal e↵ects similar
to one obtained from
optimized correlators;
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⌥(3S)
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⌥(3S)
<latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="ck8pdC+ekZH4nUmSP+ZG7r8lEyk=">AAAB2XicbZDNSgMxFIXv1L86Vq1rN8EiuCozbnQpuHFZwbZCO5RM5k4bmskMyR2hDH0BF25EfC93vo3pz0JbDwQ+zknIvSculLQUBN9ebWd3b/+gfugfNfzjk9Nmo2fz0gjsilzl5jnmFpXU2CVJCp8LgzyLFfbj6f0i77+gsTLXTzQrMMr4WMtUCk7O6oyaraAdLMW2IVxDC9YaNb+GSS7KDDUJxa0dhEFBUcUNSaFw7g9LiwUXUz7GgUPNM7RRtRxzzi6dk7A0N+5oYkv394uKZ9bOstjdzDhN7Ga2MP/LBiWlt1EldVESarH6KC0Vo5wtdmaJNChIzRxwYaSblYkJN1yQa8Z3HYSbG29D77odOn4MoA7ncAFXEMIN3MEDdKALAhJ4hXdv4r15H6uuat66tDP4I+/zBzjGijg=</latexit><latexit sha1_base64="Q9njuKSZspNe6UDt9IRSJn2f5gs=">AAAB6nicbZDNTgIxFIXv+IuIim7dNIIJbsiMLnRp4sYlRgdIYCSd0oGGTtu0HQ2Z8B5uXGiMD+TOt7H8LBQ8SZMv57S5tydWnBnr+9/e2vrG5tZ2Yae4W9rbPygflppGZprQkEgudTvGhnImaGiZ5bStNMVpzGkrHt1M89YT1YZJ8WDHikYpHgiWMIKtsx6r3VAZxqWoXdyfVXvlil/3Z0KrECygAgs1euWvbl+SLKXCEo6N6QS+slGOtWWE00mxmxmqMBnhAe04FDilJspnW0/QqXP6KJHaHWHRzP39IsepMeM0djdTbIdmOZua/2WdzCZXUc6EyiwVZD4oyTiyEk0rQH2mKbF87AATzdyuiAyxxsS6ooquhGD5y6vQPK8Hju98KMAxnEANAriEa7iFBoRAQMMLvMG79+y9eh/zuta8RW9H8Efe5w+WPJAL</latexit><latexit sha1_base64="Q9njuKSZspNe6UDt9IRSJn2f5gs=">AAAB6nicbZDNTgIxFIXv+IuIim7dNIIJbsiMLnRp4sYlRgdIYCSd0oGGTtu0HQ2Z8B5uXGiMD+TOt7H8LBQ8SZMv57S5tydWnBnr+9/e2vrG5tZ2Yae4W9rbPygflppGZprQkEgudTvGhnImaGiZ5bStNMVpzGkrHt1M89YT1YZJ8WDHikYpHgiWMIKtsx6r3VAZxqWoXdyfVXvlil/3Z0KrECygAgs1euWvbl+SLKXCEo6N6QS+slGOtWWE00mxmxmqMBnhAe04FDilJspnW0/QqXP6KJHaHWHRzP39IsepMeM0djdTbIdmOZua/2WdzCZXUc6EyiwVZD4oyTiyEk0rQH2mKbF87AATzdyuiAyxxsS6ooquhGD5y6vQPK8Hju98KMAxnEANAriEa7iFBoRAQMMLvMG79+y9eh/zuta8RW9H8Efe5w+WPJAL</latexit><latexit sha1_base64="j1N/e/h44qI2zdZaEKZ4GYlL64M=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb51S/VaFkceTuAUKuDBJdThBhrgAwEFz/AKb86T8+K8Ox+L1pyTzRzDHzmfP9NBkVc=</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit><latexit sha1_base64="kC3s54rJMml7j/ACE5Bq7xnn9dA=">AAAB9XicbZDNTgIxFIXv4B/iH+rSTSOY4IbM4EKXJG5cYnSABEbSKR1o6LSTtqMhhPdw40Jj3Pou7nwbC8xCwZM0+XLuvbm3J0w408Z1v53c2vrG5lZ+u7Czu7d/UDw8amqZKkJ9IrlU7RBrypmgvmGG03aiKI5DTlvh6HpWbz1SpZkU92ac0CDGA8EiRrCx1kO56yeacSkqF3fn5V6x5FbdudAqeBmUIFOjV/zq9iVJYyoM4VjrjucmJphgZRjhdFroppommIzwgHYsChxTHUzmV0/RmXX6KJLKPmHQ3P09McGx1uM4tJ0xNkO9XJuZ/9U6qYmuggkTSWqoIItFUcqRkWgWAeozRYnhYwuYKGZvRWSIFSbGBlWwIXjLX16FZq3qWb6tleq1LI48nMApVMCDS6jDDTTABwIKnuEV3pwn58V5dz4WrTknmzmGP3I+fwDT4ZFZ</latexit>

r = 0.25 fm
<latexit sha1_base64="uLrlawgoo/FsgvamuUEtSndClF0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmBkQ3QsGNywr2AtOhZNJMG5pMhiQjlKGP4caFIm59Gne+jWk7C239IfDxn3PIOX+UcqaN6347pY3Nre2d8m5lb//g8Kh6fNLRMlOEtonkUvUirClnCW0bZjjtpYpiEXHajSZ383r3iSrNZPJopikNBR4lLGYEG2sFdXXrNvyrOorFoFpzG+5CaB28AmpQqDWofvWHkmSCJoZwrHXguakJc6wMI5zOKv1M0xSTCR7RwGKCBdVhvlh5hi6sM0SxVPYlBi3c3xM5FlpPRWQ7BTZjvVqbm//VgszEN2HOkjQzNCHLj+KMIyPR/H40ZIoSw6cWMFHM7orIGCtMjE2pYkPwVk9eh47f8Cw/+LWmX8RRhjM4h0vw4BqacA8taAMBCc/wCm+OcV6cd+dj2VpyiplT+CPn8we6So+F</latexit><latexit sha1_base64="uLrlawgoo/FsgvamuUEtSndClF0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmBkQ3QsGNywr2AtOhZNJMG5pMhiQjlKGP4caFIm59Gne+jWk7C239IfDxn3PIOX+UcqaN6347pY3Nre2d8m5lb//g8Kh6fNLRMlOEtonkUvUirClnCW0bZjjtpYpiEXHajSZ383r3iSrNZPJopikNBR4lLGYEG2sFdXXrNvyrOorFoFpzG+5CaB28AmpQqDWofvWHkmSCJoZwrHXguakJc6wMI5zOKv1M0xSTCR7RwGKCBdVhvlh5hi6sM0SxVPYlBi3c3xM5FlpPRWQ7BTZjvVqbm//VgszEN2HOkjQzNCHLj+KMIyPR/H40ZIoSw6cWMFHM7orIGCtMjE2pYkPwVk9eh47f8Cw/+LWmX8RRhjM4h0vw4BqacA8taAMBCc/wCm+OcV6cd+dj2VpyiplT+CPn8we6So+F</latexit><latexit sha1_base64="uLrlawgoo/FsgvamuUEtSndClF0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmBkQ3QsGNywr2AtOhZNJMG5pMhiQjlKGP4caFIm59Gne+jWk7C239IfDxn3PIOX+UcqaN6347pY3Nre2d8m5lb//g8Kh6fNLRMlOEtonkUvUirClnCW0bZjjtpYpiEXHajSZ383r3iSrNZPJopikNBR4lLGYEG2sFdXXrNvyrOorFoFpzG+5CaB28AmpQqDWofvWHkmSCJoZwrHXguakJc6wMI5zOKv1M0xSTCR7RwGKCBdVhvlh5hi6sM0SxVPYlBi3c3xM5FlpPRWQ7BTZjvVqbm//VgszEN2HOkjQzNCHLj+KMIyPR/H40ZIoSw6cWMFHM7orIGCtMjE2pYkPwVk9eh47f8Cw/+LWmX8RRhjM4h0vw4BqacA8taAMBCc/wCm+OcV6cd+dj2VpyiplT+CPn8we6So+F</latexit><latexit sha1_base64="uLrlawgoo/FsgvamuUEtSndClF0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmBkQ3QsGNywr2AtOhZNJMG5pMhiQjlKGP4caFIm59Gne+jWk7C239IfDxn3PIOX+UcqaN6347pY3Nre2d8m5lb//g8Kh6fNLRMlOEtonkUvUirClnCW0bZjjtpYpiEXHajSZ383r3iSrNZPJopikNBR4lLGYEG2sFdXXrNvyrOorFoFpzG+5CaB28AmpQqDWofvWHkmSCJoZwrHXguakJc6wMI5zOKv1M0xSTCR7RwGKCBdVhvlh5hi6sM0SxVPYlBi3c3xM5FlpPRWQ7BTZjvVqbm//VgszEN2HOkjQzNCHLj+KMIyPR/H40ZIoSw6cWMFHM7orIGCtMjE2pYkPwVk9eh47f8Cw/+LWmX8RRhjM4h0vw4BqacA8taAMBCc/wCm+OcV6cd+dj2VpyiplT+CPn8we6So+F</latexit>

r = 0.65 fm
<latexit sha1_base64="sE+5xLImaDbyrEKH+PuexhsetA0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmCl42QsGNywq2FqalZNJMG5rLkGSEMvQx3LhQxK1P4863MW1noa0/BD7+cw45548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj9pGpZrQFlFc6U6EDeVM0pZlltNOoikWEaeP0fh2Vn98otowJR/sJKE9gYeSxYxg66ywqm/82uVFFcWiX674NX8utApBDhXI1eyXv7oDRVJBpSUcGxMGfmJ7GdaWEU6npW5qaILJGA9p6FBiQU0vm688RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1MLXxdS9jMkktlWTxUZxyZBWa3Y8GTFNi+cQBJpq5XREZYY2JdSmVXAjB8smr0K7XAsf39UqjnsdRhBM4hXMI4AoacAdNaAEBBc/wCm+e9V68d+9j0Vrw8plj+CPv8wfAbo+J</latexit><latexit sha1_base64="sE+5xLImaDbyrEKH+PuexhsetA0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmCl42QsGNywq2FqalZNJMG5rLkGSEMvQx3LhQxK1P4863MW1noa0/BD7+cw45548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj9pGpZrQFlFc6U6EDeVM0pZlltNOoikWEaeP0fh2Vn98otowJR/sJKE9gYeSxYxg66ywqm/82uVFFcWiX674NX8utApBDhXI1eyXv7oDRVJBpSUcGxMGfmJ7GdaWEU6npW5qaILJGA9p6FBiQU0vm688RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1MLXxdS9jMkktlWTxUZxyZBWa3Y8GTFNi+cQBJpq5XREZYY2JdSmVXAjB8smr0K7XAsf39UqjnsdRhBM4hXMI4AoacAdNaAEBBc/wCm+e9V68d+9j0Vrw8plj+CPv8wfAbo+J</latexit><latexit sha1_base64="sE+5xLImaDbyrEKH+PuexhsetA0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmCl42QsGNywq2FqalZNJMG5rLkGSEMvQx3LhQxK1P4863MW1noa0/BD7+cw45548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj9pGpZrQFlFc6U6EDeVM0pZlltNOoikWEaeP0fh2Vn98otowJR/sJKE9gYeSxYxg66ywqm/82uVFFcWiX674NX8utApBDhXI1eyXv7oDRVJBpSUcGxMGfmJ7GdaWEU6npW5qaILJGA9p6FBiQU0vm688RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1MLXxdS9jMkktlWTxUZxyZBWa3Y8GTFNi+cQBJpq5XREZYY2JdSmVXAjB8smr0K7XAsf39UqjnsdRhBM4hXMI4AoacAdNaAEBBc/wCm+e9V68d+9j0Vrw8plj+CPv8wfAbo+J</latexit><latexit sha1_base64="sE+5xLImaDbyrEKH+PuexhsetA0=">AAAB8nicbZDLSgMxFIbP1Futt6pLN8FWcFVmCl42QsGNywq2FqalZNJMG5rLkGSEMvQx3LhQxK1P4863MW1noa0/BD7+cw45548Szoz1/W+vsLa+sblV3C7t7O7tH5QPj9pGpZrQFlFc6U6EDeVM0pZlltNOoikWEaeP0fh2Vn98otowJR/sJKE9gYeSxYxg66ywqm/82uVFFcWiX674NX8utApBDhXI1eyXv7oDRVJBpSUcGxMGfmJ7GdaWEU6npW5qaILJGA9p6FBiQU0vm688RWfOGaBYafekRXP390SGhTETEblOge3ILNdm5n+1MLXxdS9jMkktlWTxUZxyZBWa3Y8GTFNi+cQBJpq5XREZYY2JdSmVXAjB8smr0K7XAsf39UqjnsdRhBM4hXMI4AoacAdNaAEBBc/wCm+e9V68d+9j0Vrw8plj+CPv8wfAbo+J</latexit>
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Back-up:Comparison of different Meson Operators 

Blue circles: optimized operators

Black triangles: extended operators with  Gaussian smearing
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Back-up: Current-current correlators and heavy quark 
diffusion 

⇢µ⌫V (!) ⌘
Z 1

�1
dtei!t

Z
d3x

D
[Ĵµ(t, ~x), Ĵ⌫(0,~0)]

E

drag constant

Spatial diffusion constant 
~ mean free path (weak coupling) D ⇠ 1

g4T!UV

Momentum diffusion coefficient

For large quark mass the transport peak is very narrow even for strong coupling and its
difficult to reconstruct it accurately from Euclidean correlator calculated on the lattice 

area under the peak ~ heavy quark  coefficient ~ width of the peak
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Back-up: Systematic of heavy quark diffusion coefficient 
determination in 2+1 f
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