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Motivation:  

• What is the order of volume sizes needed? 

Two types of explorations:  

• Non-interacting checks (1+1D & 3+1D) 

• Strongly interacting checks (1+1D)
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Account of FV effects in 1+1D

� = m2 + u(1� u)s� i✏
<latexit sha1_base64="ddK6uQW9QukRaAoHgDCxz6ZJuoY=">AAACNHicbVDLSgMxFM34rPVVdekmWISKtMxUQTdCURcuK9gHdMaSSe+0oZkHSUYoQ7d+jVv7L4I7cesfCGbaWWjrgcDhnHNzuceNOJPKNN+MpeWV1bX13EZ+c2t7Z7ewt9+UYSwoNGjIQ9F2iQTOAmgopji0IwHEdzm03OFN6reeQEgWBg9qFIHjk37APEaJ0lK3gO1b4IrgK+w/VvEpjktWOT6RZWZDJBlPI0WzYk6BF4mVkSLKUO8Wvu1eSGMfAkU5kbJjmZFyEiIUoxzGeTuWEBE6JH3oaBoQH6STTC8Z42Ot9LAXCv0Chafq74mE+FKOfFcnfaIGct5LxX+9VBHSk3P7lXfpJCyIYgUBna33Yo5ViNOycI8JoIqPNCFUMH0BpgMiCFW60oX/ZQR0rPuy5ttZJM1qxTqrVO/Pi7XrrLkcOkRHqIQsdIFq6A7VUQNR9Ixe0CuaGBPj3fgwPmfRJSObOUB/YHz9AEDSqrU=</latexit>

s = P 2
<latexit sha1_base64="M49BuW2xzeBVzpkRsrVjbHVw8ME=">AAACGXicbVDLSgNBEOyNrxhfUY9eBoPgKexGQS9C0IvHCOYByRpmJ73JkNkHM7NCWPIRXs3XeBOvnvwYwdlkD5pY0FBUdU9PlxcLrrRtf1mFtfWNza3idmlnd2//oHx41FJRIhk2WSQi2fGoQsFDbGquBXZiiTTwBLa98V3mt59RKh6Fj3oSoxvQYch9zqg2UluRG9J4qvXLFbtqz0FWiZOTCuRo9MvfvUHEkgBDzQRVquvYsXZTKjVnAqelXqIwpmxMh9g1NKQBKjedf3dKzowyIH4kTYWazNXfEykNlJoEnukMqB6pZS8T//UyRSpfLe3X/rWb8jBONIZssd5PBNERyRIhAy6RaTExhDLJzQWEjaikTJvcVt5XMbKpyctZTmeVtGpV56Jae7is1G/z5IpwAqdwDg5cQR3uoQFNYDCGF3iFmTWz3qx362PRWrDymWP4A+vzB41ioTc=</latexit>

<̀latexit sha1_base64="oUX+T6JxxO2hZExS8pW0t5A899w=">AAACFnicbVBNSwMxEJ2tX7V+VT16CRbBU9mtgh6LXjxWsB/QLiWbzrah2eySZIVS+he82l/jTbx69ccIZts9aOuDgcd7M5nMCxLBtXHdL6ewsbm1vVPcLe3tHxwelY9PWjpOFcMmi0WsOgHVKLjEpuFGYCdRSKNAYDsY32d++xmV5rF8MpME/YgOJQ85oyaTeihEv1xxq+4CZJ14OalAjka//N0bxCyNUBomqNZdz02MP6XKcCZwVuqlGhPKxnSIXUsljVD708VfZ+TCKgMSxsqWNGSh/p6Y0kjrSRTYzoiakV71MvFfL1OUDvXKfhPe+lMuk9SgZMv1YSqIiUkWBxlwhcyIiSWUKW4vIGxEFWXGhrb2vk6QzWxe3mo666RVq3pX1drjdaV+lydXhDM4h0vw4Abq8AANaAKDEbzAK8ydufPmvDsfy9aCk8+cwh84nz++G6Di</latexit>

P � `
<latexit sha1_base64="Lc/hlSsoXLeprRA47Z7oYQSHITU=">AAACGHicbVDLSgNBEOyNrxhfUY9eBoPgxbAbBT0GvXiMYB6QLGF20puMmX0wMyuEJf/g1XyNN/HqzY8RnE32oIkFDUVV9/R0ebHgStv2l1VYW9/Y3Cpul3Z29/YPyodHLRUlkmGTRSKSHY8qFDzEpuZaYCeWSANPYNsb32V++xml4lH4qCcxugEdhtznjGojtRoXPRSiX67YVXsOskqcnFQgR6Nf/u4NIpYEGGomqFJdx461m1KpORM4LfUShTFlYzrErqEhDVC56fy3U3JmlAHxI2kq1GSu/p5IaaDUJPBMZ0D1SC17mfivlylS+Wppv/Zv3JSHcaIxZIv1fiKIjkgWCBlwiUyLiSGUSW4uIGxEJWXaxLbyvoqRTU1eznI6q6RVqzqX1drDVaV+mydXhBM4hXNw4BrqcA8NaAKDJ3iBV5hZM+vNerc+Fq0FK585hj+wPn8A3Q2hcw==</latexit>

p
<latexit sha1_base64="NZUvUqrIPgb6jKT/biO63JnSIPc=">AAACHHicbVDLSgMxFL3js9ZX1aWbYBFclZkq6LLoxmUF+8C2lEx6pw3NZEKSEcrQv3Brv8aduBX8GMGZdhbaeiBwOOe+cnwluLGu++WsrW9sbm0Xdoq7e/sHh6Wj46aJYs2wwSIR6bZPDQousWG5FdhWGmnoC2z547vMbz2jNjySj3aisBfSoeQBZ9Sm0lM3pHbkB4ma9ktlt+LOQVaJl5My5Kj3S9/dQcTiEKVlghrT8VxlewnVljOB02I3NqgoG9MhdlIqaYiml8wvnpLzVBmQINLpk5bM1d8dCQ2NmYR+WpldaJa9TPzXyxRtArO03wY3vYRLFVuUbLE+iAWxEclCIQOukVkxSQllmqc/IGxENWU2jW5lvlHIsry85XRWSbNa8S4r1Yercu02T64Ap3AGF+DBNdTgHurQAAYSXuAVZs7MeXPenY9F6ZqT95zAHzifPxNFo7s=</latexit>

q
<latexit sha1_base64="WUIvQ9FjMKsazmRr//KZhcPIAwU=">AAACHHicbVDLSsNAFL2pr1pfVZduBovgqiRV0GXRjcsK9oFtKJPpTTt0MokzE6GE/oVb+zXuxK3gxwgmbRbaemDgcM59zfEiwbWx7S+rsLa+sblV3C7t7O7tH5QPj1o6jBXDJgtFqDoe1Si4xKbhRmAnUkgDT2DbG99mfvsZleahfDCTCN2ADiX3OaMmlR57ATUjz0+epv1yxa7ac5BV4uSkAjka/fJ3bxCyOEBpmKBadx07Mm5CleFM4LTUizVGlI3pELsplTRA7Sbzi6fkLFUGxA9V+qQhc/V3R0IDrSeBl1ZmF+plLxP/9TJFaV8v7Tf+tZtwGcUGJVus92NBTEiyUMiAK2RGTFJCmeLpDwgbUUWZSaNbma8jZFleznI6q6RVqzoX1dr9ZaV+kydXhBM4hXNw4ArqcAcNaAIDCS/wCjNrZr1Z79bHorRg5T3H8AfW5w8U9aO8</latexit>

p0
<latexit sha1_base64="LL0NLLme5znvXJ3QWntSWrNimpg=">AAACHXicbVDLSgMxFL3js9ZX1aWbwSK6KjNV0GXRjcsK9gHtUDJppg3NJCHJCGWYz3Brv8aduBU/RjDTzkJbDwQO59xXTigZ1cbzvpy19Y3Nre3STnl3b//gsHJ03NYiUZi0sGBCdUOkCaOctAw1jHSlIigOGemEk/vc7zwTpangT2YqSRCjEacRxchYqdePkRmHUSqzi0Gl6tW8OdxV4hekCgWag8p3fyhwEhNuMENa93xPmiBFylDMSFbuJ5pIhCdoRHqWchQTHaTzkzP33CpDNxLKPm7cufq7I0Wx1tM4tJX5iXrZy8V/vVxROtJL+010G6SUy8QQjhfro4S5Rrh5Ku6QKoINm1qCsKL2By4eI4WwsdmtzNeS4Mzm5S+ns0ra9Zp/Vas/Xlcbd0VyJTiFM7gEH26gAQ/QhBZgEPACrzBzZs6b8+58LErXnKLnBP7A+fwBfkWj7A==</latexit>

hIn(s)i ⇠ L
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�
<latexit sha1_base64="mx+5CSIOddtr7HWvXSKQy9ThFnM="></latexit>

p+ q� p0
<latexit sha1_base64="G57ogDLu6x+OTQWNO7PhK6ozInQ=">AAACI3icbVDLSsNAFL3xWeujUZdugkUUxJJUQZdFNy4r2Ae0oUymk3boZDLOTIQS+iVu7de4Ezcu/BTBSZuFth4YOJxzX3MCwajSrvtprayurW9sFraK2zu7eyV7/6Cp4kRi0sAxi2U7QIowyklDU81IW0iCooCRVjC6y/zWM5GKxvxRjwXxIzTgNKQYaSP17FI3QnoYhKk4f7oQp5OeXXYr7gzOMvFyUoYc9Z793e3HOIkI15ghpTqeK7SfIqkpZmRS7CaKCIRHaEA6hnIUEeWns8MnzolR+k4YS/O4dmbq744URUqNo8BUZmeqRS8T//UyRapQLezX4Y2fUi4STTierw8T5ujYybJx+lQSrNnYEIQlNT9w8BBJhLVJcGm+EgRneXmL6SyTZrXiXVaqD1fl2m2eXAGO4BjOwINrqME91KEBGBJ4gVeYWlPrzXq3PualK1becwh/YH39ALF7pX4=</latexit>
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<latexit sha1_base64="9gV8XX63hQX1rCWtYNeQhy93jvE="></latexit>

P = 0
<latexit sha1_base64="VsJx6xUQcCt7uSf+0IbhTLaBZMM=">AAACKXicbVDLSsNAFL3xWesrKq7cDBbBVUmqoBuh6MZlBfuANpTJdNIOnUzCzEQoIR/j1n6NO3XrdwhO2gjaemDgcM59zfFjzpR2nHdrZXVtfWOztFXe3tnd27cPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sd3ud9+olKxSDzqSUy9EA8FCxjB2kh9+7gXYj3yg7SR3fxQJ+vbFafqzICWiVuQChRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNyL1E0xmSMh7RrqMAhVV46Oz9DZ0YZoCCS5gmNZurvjhSHSk1C31TmF6pFLxf/9XJFqkAt7NfBtZcyESeaCjJfHyQc6QjlCaEBk5RoPjEEE8nMDxAZYYmJNjkuzVcxJXle7mI6y6RVq7oX1drDZaV+WyRXghM4hXNw4QrqcA8NaAKBFJ7hBabW1Hq13qyPeemKVfQcwR9Yn99HZaht</latexit>

Account of FV effects in 1+1D
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P = 0
<latexit sha1_base64="VsJx6xUQcCt7uSf+0IbhTLaBZMM=">AAACKXicbVDLSsNAFL3xWesrKq7cDBbBVUmqoBuh6MZlBfuANpTJdNIOnUzCzEQoIR/j1n6NO3XrdwhO2gjaemDgcM59zfFjzpR2nHdrZXVtfWOztFXe3tnd27cPDlsqSiShTRLxSHZ8rChngjY105x2Yklx6HPa9sd3ud9+olKxSDzqSUy9EA8FCxjB2kh9+7gXYj3yg7SR3fxQJ+vbFafqzICWiVuQChRo9O2v3iAiSUiFJhwr1XWdWHsplpoRTrNyL1E0xmSMh7RrqMAhVV46Oz9DZ0YZoCCS5gmNZurvjhSHSk1C31TmF6pFLxf/9XJFqkAt7NfBtZcyESeaCjJfHyQc6QjlCaEBk5RoPjEEE8nMDxAZYYmJNjkuzVcxJXle7mI6y6RVq7oX1drDZaV+WyRXghM4hXNw4QrqcA8NaAKBFJ7hBabW1Hq13qyPeemKVfQcwR9Yn99HZaht</latexit>

P = p+ q
<latexit sha1_base64="dpenqpFe2/YQPrKCmIQtSmb5pvU=">AAACK3icbVDLSsNAFJ34rPUVdeHCzWARBKEkVdCNUHTjsoJ9QFvKZHrTDp1M4sxEKCFf49Z+jSvFrZ8hOGkjaOuBgcM59zH3eBFnSjvOm7W0vLK6tl7YKG5ube/s2nv7DRXGkkKdhjyULY8o4ExAXTPNoRVJIIHHoemNbjO/+QRSsVA86HEE3YAMBPMZJdpIPfuwExA99Pykll7/0OjsMe3ZJafsTIEXiZuTEspR69lfnX5I4wCEppwo1XadSHcTIjWjHNJiJ1YQEToiA2gbKkgAqptMD0jxiVH62A+leULjqfq7IyGBUuPAM5XZH9W8l4n/epkila/m9mv/qpswEcUaBJ2t92OOdYizjHCfSaCajw0hVDJzAaZDIgnVJsmF+SoCmuXlzqezSBqVsntertxflKo3eXIFdISO0Sly0SWqojtUQ3VEUYqe0QuaWBPr1Xq3PmalS1bec4D+wPr8BhW0qV0=</latexit>

⇢
(p,q)

����
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 0.01
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<latexit sha1_base64="D6VU9jfceNf3XDqlcSrFBKM5hNA="></latexit>
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Motivation:  

• What is the order of volume sizes needed? 

Two types of explorations:  

• Non-interacting checks (1+1D & 3+1D) 

• Strongly interacting checks (1+1D) [PRD 110 054503 (2024)]

https://arxiv.org/abs/2506.06511
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.014506
https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.054503


ML(P ) =
⇥
M(s)�1 + F (P,L)

⇤�1

<latexit sha1_base64="DzD614ZpaRaIKrpWdYuUreyL6CQ="></latexit>

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>

Consistency checks in 1+1D

M(s) =
⇥
K(s)�1 � i⇢(s)

⇤�1

<latexit sha1_base64="WFDJIOKRqW7uAzt1ImDz3oKX9JA="></latexit>

F (P,L) = i⇢(s) + ⇢(s) cot

✓
�Lk? � d⇡

2

◆

<latexit sha1_base64="22ZhXAMd6cQARG5QcshYSovgtu4="></latexit>

⇢(s) =
1

8
p
sk?

<latexit sha1_base64="8AQX6u4oMmMhH09CZNA0/FqkWmY=">AAACOHicbZBNS8NAEIY3ftbvqEcvi1XQS0mqoBdBEMFjBdsKppbNdmOXbj7cmQgl5A/4a7zaf+LNm3j1Lrhpe9DWFxZe3pnZYR4/URLQcd6smdm5+YXF0tLyyura+oa9udWAONVc1HmsYn3rMxBKRqKOEpW4TbRgoa9E0+9dFPXmk9Ag4+gG+4lohewhkoHkDE3Utvc83Y0P4JCeUS/QjGdunp168Kgxg7x37wEynbftslNxhqLTxh2bMhmr1ra/vU7M01BEyBUDuHOdBFsZ0yi5Evmyl4JIGO+xB3FnbMRCAa1seE1O903SoUGszYuQDtPfExkLAfqhbzpDhl2YrBXhv7Ui0RDAxH4MTluZjJIURcRH64NUUYxpAYx2pBYcVd8YxrU0F1DeZQYVGqxT/0MieMHLnaQzbRrVintUqV4fl88vx+RKZIfskgPikhNyTq5IjdQJJ8/khbySgTWw3q0P63PUOmONZ7bJH1lfPw22rmQ=</latexit>

k? =

r
s

4
�m2

<latexit sha1_base64="jBBOntJQgq6bbYtKXqhG8FfarSY=">AAACNHicbZA9SwNBEIb3/IzxK2ppsxgEG8NdDGgjBG0sI5hEyMWwt9nTJXsf7swJ4bjWX2Nr/otgJ7b+A8G9JIUmvrDw8s7MDvN4sZKAtv1mLSwuLa+sFtaK6xubW9ulnd0WRInmoskjFelbj4FQMhRNlKjEbawFCzwl2t7gMq+3n4QGGYU3OIxFN2D3ofQlZ2iiXokO7lxApuk5deFRY+r6mvEUsrSWHQd31axXKtsVeyw6b5ypKZOpGr3St9uPeBKIELliAB3HjrGbMo2SK5EV3QREzPiA3YuOsSELBHTT8SUZPTRJn/qRNi9EOk5/T6QsABgGnukMGD7AbC0P/63liQYfZvajf9ZNZRgnKEI+We8nimJEc1i0L7XgqIbGMK6luYDyB2YAoUE69z/Egue8nFk686ZVrTgnlep1rVy/mJIrkH1yQI6IQ05JnVyRBmkSTp7JC3klI2tkvVsf1uekdcGazuyRP7K+fgDip6zF</latexit>

We get 
to chose

TL(p,q,p0) = A(s,Q2)ML(P )A(s,Q2)
<latexit sha1_base64="y52GnE2c3E/JFNnG2qjU/EsE8jE="></latexit>

5(2m)2 < s < sthr
<latexit sha1_base64="tyTjpn8oaqAfuLwH/3/MYoS73EM=">AAACKHicbVDLSgMxFM34rPU1PnZugkWomzIzCrrooujGZQX7gHYcMmmmDU0yQ5IR6tB/cWu/xp10638IZtoutPXAhcM59+bmnjBhVGnHmVpr6xubW9uFneLu3v7BoX103FRxKjFp4JjFsh0iRRgVpKGpZqSdSIJ4yEgrHN7nfuuFSEVj8aRHCfE56gsaUYy0kQL7tOzxy2evqqoqyLqSQz2Q48AuORVnBrhK3AUpgQXqgf3d7cU45URozJBSHddJtJ8hqSlmZFzspookCA9Rn3QMFYgT5Wez34/hhVF6MIqlKaHhTP09kSGu1IiHppMjPVDLXi7+6+WKVJFa2q+jWz+jIkk1EXi+PkoZ1DHMA4I9KgnWbGQIwpKaCyAeIImwNjGuvK8SgvO83OV0VknTq7hXFe/xulS7WyRXAGfgHJSBC25ADTyAOmgADF7BG3gHE2tifVif1nTeumYtZk7AH1hfP6Ucpvg=</latexit>

p
<latexit sha1_base64="c9L6ypnpwwL7SWF9wQhYSHfpZSU=">AAACE3icbVDLSgNBEOz1GeMr6tHLYhA8hd0o6DHoxWMC5gHJEmYnvcmQ2dlhZlYIIV/g1XyNN/HqB/gxgrPJHjSxoKGo6p6erlBypo3nfTkbm1vbO7uFveL+weHRcenktKWTVFFs0oQnqhMSjZwJbBpmOHakQhKHHNvh+CHz28+oNEvEk5lIDGIyFCxilBgrNWS/VPYq3gLuOvFzUoYc9X7puzdIaBqjMJQTrbu+J00wJcowynFW7KUaJaFjMsSupYLEqIPp4qMz99IqAzdKlC1h3IX6e2JKYq0ncWg7Y2JGetXLxH+9TFE60iv7TXQXTJmQqUFBl+ujlLsmcbMs3AFTSA2fWEKoYvYCl46IItTYxNbe1xLpzOblr6azTlrVin9dqTZuyrX7PLkCnMMFXIEPt1CDR6hDEyggvMArzJ258+a8Ox/L1g0nnzmDP3A+fwBYeZ+b</latexit>

q
<latexit sha1_base64="jxZ+5JBWK7ADP9j86LryzgTJ1Qo=">AAACE3icbVDLSsNAFL2pr1pfVZdugkVwVZIq6LLoxmUL9gFtKJPpTTt0MokzE6GEfoFb+zXuxK0f4McITtostPXAhcM5986de/yYM6Ud58sqbGxube8Ud0t7+weHR+Xjk7aKEkmxRSMeya5PFHImsKWZ5tiNJZLQ59jxJ/eZ33lGqVgkHvU0Ri8kI8ECRok2UvNpUK44VWcBe524OalAjsag/N0fRjQJUWjKiVI914m1lxKpGeU4K/UThTGhEzLCnqGChKi8dPHRmX1hlKEdRNKU0PZC/T2RklCpaeibzpDosVr1MvFfL1OkCtTKfh3ceikTcaJR0OX6IOG2juwsC3vIJFLNp4YQKpm5wKZjIgnVJrG191WMdGbyclfTWSftWtW9qtaa15X6XZ5cEc7gHC7BhRuowwM0oAUUEF7gFebW3Hqz3q2PZWvBymdO4Q+szx9aKJ+c</latexit>

p0
<latexit sha1_base64="M5DTCi1qc13o10M+PWluVnPEjgo=">AAACFHicbVDLSgMxFL1TX7W+qi7dBIvoqsxUQZdFNy6r2Ae0Q8mkmTY0kwlJRihD/8Ct/Rp34ta9HyOYaWehrQcuHM65Nzf3BJIzbVz3yymsrW9sbhW3Szu7e/sH5cOjlo4TRWiTxDxWnQBrypmgTcMMpx2pKI4CTtvB+C7z289UaRaLJzOR1I/wULCQEWys9CjP++WKW3XnQKvEy0kFcjT65e/eICZJRIUhHGvd9Vxp/BQrwwin01Iv0VRiMsZD2rVU4IhqP53/dIrOrDJAYaxsCYPm6u+JFEdaT6LAdkbYjPSyl4n/epmidKiX9pvwxk+ZkImhgizWhwlHJkZZGGjAFCWGTyzBRDF7ASIjrDAxNrKV97WkZGrz8pbTWSWtWtW7rNYerir12zy5IpzAKVyAB9dQh3toQBMIhPACrzBzZs6b8+58LFoLTj5zDH/gfP4Av6GfzA==</latexit>

p+ q � p0
<latexit sha1_base64="OAYQecdQB1RRW9HpiUaTvBkVMhM=">AAACGHicbVDLSgMxFL3js9ZX1aWbYBEFscxUQZdFNy4r2Ae0Q8mkmTY2k4lJRihD/8Gt/Rp34tadHyOYabvQ1gMXDufcm5t7AsmZNq775Swtr6yurec28ptb2zu7hb39uo4TRWiNxDxWzQBrypmgNcMMp02pKI4CThvB4DbzG89UaRaLBzOU1I9wT7CQEWysVJdnT+fypFMouiV3ArRIvBkpwgzVTuG73Y1JElFhCMdatzxXGj/FyjDC6SjfTjSVmAxwj7YsFTii2k8nvx2hY6t0URgrW8Kgifp7IsWR1sMosJ0RNn0972Xiv16mKB3quf0mvPZTJmRiqCDT9WHCkYlRFgjqMkWJ4UNLMFHMXoBIHytMjI1t4X0tKRnZvLz5dBZJvVzyLkrl+8ti5WaWXA4O4QhOwYMrqMAdVKEGBB7hBV5h7IydN+fd+Zi2LjmzmQP4A+fzB2eeoS0=</latexit>

+i✏
<latexit sha1_base64="dCUH3Rd8PpL4lziXiOGLVB3XVbE=">AAACHHicbVDLSgMxFM3UV62vqks3wSIIQpmpgi6LblxWsA9sh5JJ77ShmUxIMkIZ+hdu7de4E7eCHyOYaWehrQcuHM65Nzf3BJIzbVz3yymsrW9sbhW3Szu7e/sH5cOjlo4TRaFJYx6rTkA0cCagaZjh0JEKSBRwaAfju8xvP4PSLBaPZiLBj8hQsJBRYqz0dMF6IDXjseiXK27VnQOvEi8nFZSj0S9/9wYxTSIQhnKidddzpfFTogyjHKalXqJBEjomQ+haKkgE2k/nP57iM6sMcBgrW8Lgufp7IiWR1pMosJ0RMSO97GXiv16mKB3qpf0mvPFTJmRiQNDF+jDh2MQ4CwUPmAJq+MQSQhWzF2A6IopQY6NbeV9LoFObl7eczipp1areZbX2cFWp3+bJFdEJOkXnyEPXqI7uUQM1EUUCvaBXNHNmzpvz7nwsWgtOPnOM/sD5/AGRQqNv</latexit>

[PRD 103 014506 (2021)]
R.Briceño, J.Guerrero, M.Hansen, et.al.

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.103.014506


Consistency checks in 1+1D

6p
s/m

<latexit sha1_base64="NlrcJCU96+uTDK8HT8AeC00tONI=">AAACHHicbVDLSgMxFM34rPVVdekmWARXdaYKuiy6cVnBPrAtJZPeaUOTzJhkhDLMX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NzjR5xp47pfzsrq2vrGZmGruL2zu7dfOjhs6jBWFBo05KFq+0QDZxIahhkO7UgBET6Hlj++zfzWMyjNQvlgJhH0BBlKFjBKjJUeu/pJmUSn56JfKrsVdwa8TLyclFGOer/03R2ENBYgDeVE647nRqaXEGUY5ZAWu7GGiNAxGULHUkkE6F4y+3GKT60ywEGobEmDZ+rviYQIrSfCt52CmJFe9DLxXy9TlA70wn4TXPcSJqPYgKTz9UHMsQlxFgoeMAXU8IklhCpmL8B0RBShxka39L6OgKY2L28xnWXSrFa8i0r1/rJcu8mTK6BjdILOkIeuUA3doTpqIIokekGvaOpMnTfn3fmYt644+cwR+gPn8wcFPKOy</latexit>

Q2/m2
<latexit sha1_base64="MS4jdxwL1p69PemhdosqFiinY28=">AAACGXicbVDLSsNAFJ3UV62vqks3wSK4qkkUdFl047IF+4A2LZPpTTt0ZhJmJkIJ/Qi39mvciVtXfozgpM1CWw9cOJxz79y5J4gZVdpxvqzCxubW9k5xt7S3f3B4VD4+aakokQSaJGKR7ARYAaMCmppqBp1YAuYBg3Ywecj89jNIRSPxpKcx+ByPBA0pwdpI7Ubfu+J9b1CuOFVnAXuduDmpoBz1Qfm7N4xIwkFowrBSXdeJtZ9iqSlhMCv1EgUxJhM8gq6hAnNQfrr47sy+MMrQDiNpSmh7of6eSDFXasoD08mxHqtVLxP/9TJFqlCt7NfhnZ9SEScaBFmuDxNm68jOErGHVALRbGoIJpKaC2wyxhITbXJbe1/FQGYmL3c1nXXS8qruddVr3FRq93lyRXSGztElctEtqqFHVEdNRNAEvaBXNLfm1pv1bn0sWwtWPnOK/sD6/AH0uqF0</latexit>

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>
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mL = 20, 25, 30
<latexit sha1_base64="SSn3WYVNEHFHNqEdA/W+Sn64m6s=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4KGWmVXQjFN24cFHBPqAdSibNtKF5DElGKEM/w639GnfiVvwYwUw7C209cOFwzr25uSeIGNXGdb+c3Nr6xuZWfruws7u3f1A8PGppGStMmlgyqToB0oRRQZqGGkY6kSKIB4y0g/Fd6refidJUiicziYjP0VDQkGJkrNTlDzdVt1y9LNfcfrHkVtw54CrxMlICGRr94ndvIHHMiTCYIa27nhsZP0HKUMzItNCLNYkQHqMh6VoqECfaT+ZfnsIzqwxgKJUtYeBc/T2RIK71hAe2kyMz0steKv7rpYrSoV7ab8JrP6Eiig0ReLE+jBk0EqapwAFVBBs2sQRhRe0FEI+QQtjY7Fbe1xHBU5uXt5zOKmlVK16tUn28KNVvs+Ty4AScgnPggStQB/egAZoAAwlewCuYOTPnzXl3PhatOSebOQZ/4Hz+AEisogk=</latexit>

✏ = 1/
⇣
L
p
mL

⌘

<latexit sha1_base64="lRtghDSR3aNvt1Y2OOYHfX10Vs4=">AAACOnicbVC7SgNBFJ31Gd+rljaDQdEm7qqgjRC0sUihYEzADWF2cjcZnJ1dZ+4KYckf+DW25kds7cTWVnASU2jigQuHc+6De8JUCoOe9+pMTc/Mzs0XFhaXlldW19z1jVuTZJpDlScy0fWQGZBCQRUFSqinGlgcSqiF9xcDv/YI2ohE3WA3hUbM2kpEgjO0UtPdDSA1QiaKnlGfHtBAQoR7lcA8aMzjSi/Qot3B/aZb9EreEHSS+CNSJCNcNd2voJXwLAaFXDJj7nwvxUbONAouobcYZAZSxu9ZG+4sVSwG08iH//TojlVaNEq0LYV0qP6eyFlsTDcObWfMsGPGvYH4rzdQtInM2H2MThu5UGmGoPjP+SiTFBM6iIy2hAaOsmsJ41rYDyjvMM042mAn9psUeM/m5Y+nM0luD0v+Uenw+rhYPh8lVyBbZJvsEZ+ckDK5JFekSjh5Is/khfSdvvPmvDsfP61Tzmhmk/yB8/kN/q+uNg==</latexit>



Consistency checks in 1+1D

6p
s/m

<latexit sha1_base64="NlrcJCU96+uTDK8HT8AeC00tONI=">AAACHHicbVDLSgMxFM34rPVVdekmWARXdaYKuiy6cVnBPrAtJZPeaUOTzJhkhDLMX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NzjR5xp47pfzsrq2vrGZmGruL2zu7dfOjhs6jBWFBo05KFq+0QDZxIahhkO7UgBET6Hlj++zfzWMyjNQvlgJhH0BBlKFjBKjJUeu/pJmUSn56JfKrsVdwa8TLyclFGOer/03R2ENBYgDeVE647nRqaXEGUY5ZAWu7GGiNAxGULHUkkE6F4y+3GKT60ywEGobEmDZ+rviYQIrSfCt52CmJFe9DLxXy9TlA70wn4TXPcSJqPYgKTz9UHMsQlxFgoeMAXU8IklhCpmL8B0RBShxka39L6OgKY2L28xnWXSrFa8i0r1/rJcu8mTK6BjdILOkIeuUA3doTpqIIokekGvaOpMnTfn3fmYt644+cwR+gPn8wcFPKOy</latexit>

Q2/m2
<latexit sha1_base64="MS4jdxwL1p69PemhdosqFiinY28=">AAACGXicbVDLSsNAFJ3UV62vqks3wSK4qkkUdFl047IF+4A2LZPpTTt0ZhJmJkIJ/Qi39mvciVtXfozgpM1CWw9cOJxz79y5J4gZVdpxvqzCxubW9k5xt7S3f3B4VD4+aakokQSaJGKR7ARYAaMCmppqBp1YAuYBg3Ywecj89jNIRSPxpKcx+ByPBA0pwdpI7Ubfu+J9b1CuOFVnAXuduDmpoBz1Qfm7N4xIwkFowrBSXdeJtZ9iqSlhMCv1EgUxJhM8gq6hAnNQfrr47sy+MMrQDiNpSmh7of6eSDFXasoD08mxHqtVLxP/9TJFqlCt7NfhnZ9SEScaBFmuDxNm68jOErGHVALRbGoIJpKaC2wyxhITbXJbe1/FQGYmL3c1nXXS8qruddVr3FRq93lyRXSGztElctEtqqFHVEdNRNAEvaBXNLfm1pv1bn0sWwtWPnOK/sD6/AH0uqF0</latexit>

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>

°1.4 °1.2 °1.0 °0.8 °0.6 °0.4 °0.2
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mL = 20, 25, 30
<latexit sha1_base64="SSn3WYVNEHFHNqEdA/W+Sn64m6s=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4KGWmVXQjFN24cFHBPqAdSibNtKF5DElGKEM/w639GnfiVvwYwUw7C209cOFwzr25uSeIGNXGdb+c3Nr6xuZWfruws7u3f1A8PGppGStMmlgyqToB0oRRQZqGGkY6kSKIB4y0g/Fd6refidJUiicziYjP0VDQkGJkrNTlDzdVt1y9LNfcfrHkVtw54CrxMlICGRr94ndvIHHMiTCYIa27nhsZP0HKUMzItNCLNYkQHqMh6VoqECfaT+ZfnsIzqwxgKJUtYeBc/T2RIK71hAe2kyMz0steKv7rpYrSoV7ab8JrP6Eiig0ReLE+jBk0EqapwAFVBBs2sQRhRe0FEI+QQtjY7Fbe1xHBU5uXt5zOKmlVK16tUn28KNVvs+Ty4AScgnPggStQB/egAZoAAwlewCuYOTPnzXl3PhatOSebOQZ/4Hz+AEisogk=</latexit>

✏ = 1/
⇣
L
p
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⌘

<latexit sha1_base64="lRtghDSR3aNvt1Y2OOYHfX10Vs4=">AAACOnicbVC7SgNBFJ31Gd+rljaDQdEm7qqgjRC0sUihYEzADWF2cjcZnJ1dZ+4KYckf+DW25kds7cTWVnASU2jigQuHc+6De8JUCoOe9+pMTc/Mzs0XFhaXlldW19z1jVuTZJpDlScy0fWQGZBCQRUFSqinGlgcSqiF9xcDv/YI2ohE3WA3hUbM2kpEgjO0UtPdDSA1QiaKnlGfHtBAQoR7lcA8aMzjSi/Qot3B/aZb9EreEHSS+CNSJCNcNd2voJXwLAaFXDJj7nwvxUbONAouobcYZAZSxu9ZG+4sVSwG08iH//TojlVaNEq0LYV0qP6eyFlsTDcObWfMsGPGvYH4rzdQtInM2H2MThu5UGmGoPjP+SiTFBM6iIy2hAaOsmsJ41rYDyjvMM042mAn9psUeM/m5Y+nM0luD0v+Uenw+rhYPh8lVyBbZJvsEZ+ckDK5JFekSjh5Is/khfSdvvPmvDsfP61Tzmhmk/yB8/kN/q+uNg==</latexit>



Consistency checks in 1+1D

6p
s/m

<latexit sha1_base64="NlrcJCU96+uTDK8HT8AeC00tONI=">AAACHHicbVDLSgMxFM34rPVVdekmWARXdaYKuiy6cVnBPrAtJZPeaUOTzJhkhDLMX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NzjR5xp47pfzsrq2vrGZmGruL2zu7dfOjhs6jBWFBo05KFq+0QDZxIahhkO7UgBET6Hlj++zfzWMyjNQvlgJhH0BBlKFjBKjJUeu/pJmUSn56JfKrsVdwa8TLyclFGOer/03R2ENBYgDeVE647nRqaXEGUY5ZAWu7GGiNAxGULHUkkE6F4y+3GKT60ywEGobEmDZ+rviYQIrSfCt52CmJFe9DLxXy9TlA70wn4TXPcSJqPYgKTz9UHMsQlxFgoeMAXU8IklhCpmL8B0RBShxka39L6OgKY2L28xnWXSrFa8i0r1/rJcu8mTK6BjdILOkIeuUA3doTpqIIokekGvaOpMnTfn3fmYt644+cwR+gPn8wcFPKOy</latexit>

Q2/m2
<latexit sha1_base64="MS4jdxwL1p69PemhdosqFiinY28=">AAACGXicbVDLSsNAFJ3UV62vqks3wSK4qkkUdFl047IF+4A2LZPpTTt0ZhJmJkIJ/Qi39mvciVtXfozgpM1CWw9cOJxz79y5J4gZVdpxvqzCxubW9k5xt7S3f3B4VD4+aakokQSaJGKR7ARYAaMCmppqBp1YAuYBg3Ywecj89jNIRSPxpKcx+ByPBA0pwdpI7Ubfu+J9b1CuOFVnAXuduDmpoBz1Qfm7N4xIwkFowrBSXdeJtZ9iqSlhMCv1EgUxJhM8gq6hAnNQfrr47sy+MMrQDiNpSmh7of6eSDFXasoD08mxHqtVLxP/9TJFqlCt7NfhnZ9SEScaBFmuDxNm68jOErGHVALRbGoIJpKaC2wyxhITbXJbe1/FQGYmL3c1nXXS8qruddVr3FRq93lyRXSGztElctEtqqFHVEdNRNAEvaBXNLfm1pv1bn0sWwtWPnOK/sD6/AH0uqF0</latexit>

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>
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mL = 20, 25, 30
<latexit sha1_base64="SSn3WYVNEHFHNqEdA/W+Sn64m6s=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4KGWmVXQjFN24cFHBPqAdSibNtKF5DElGKEM/w639GnfiVvwYwUw7C209cOFwzr25uSeIGNXGdb+c3Nr6xuZWfruws7u3f1A8PGppGStMmlgyqToB0oRRQZqGGkY6kSKIB4y0g/Fd6refidJUiicziYjP0VDQkGJkrNTlDzdVt1y9LNfcfrHkVtw54CrxMlICGRr94ndvIHHMiTCYIa27nhsZP0HKUMzItNCLNYkQHqMh6VoqECfaT+ZfnsIzqwxgKJUtYeBc/T2RIK71hAe2kyMz0steKv7rpYrSoV7ab8JrP6Eiig0ReLE+jBk0EqapwAFVBBs2sQRhRe0FEI+QQtjY7Fbe1xHBU5uXt5zOKmlVK16tUn28KNVvs+Ty4AScgnPggStQB/egAZoAAwlewCuYOTPnzXl3PhatOSebOQZ/4Hz+AEisogk=</latexit>

✏ = 1/
⇣
L
p
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⌘

<latexit sha1_base64="lRtghDSR3aNvt1Y2OOYHfX10Vs4=">AAACOnicbVC7SgNBFJ31Gd+rljaDQdEm7qqgjRC0sUihYEzADWF2cjcZnJ1dZ+4KYckf+DW25kds7cTWVnASU2jigQuHc+6De8JUCoOe9+pMTc/Mzs0XFhaXlldW19z1jVuTZJpDlScy0fWQGZBCQRUFSqinGlgcSqiF9xcDv/YI2ohE3WA3hUbM2kpEgjO0UtPdDSA1QiaKnlGfHtBAQoR7lcA8aMzjSi/Qot3B/aZb9EreEHSS+CNSJCNcNd2voJXwLAaFXDJj7nwvxUbONAouobcYZAZSxu9ZG+4sVSwG08iH//TojlVaNEq0LYV0qP6eyFlsTDcObWfMsGPGvYH4rzdQtInM2H2MThu5UGmGoPjP+SiTFBM6iIy2hAaOsmsJ41rYDyjvMM042mAn9psUeM/m5Y+nM0luD0v+Uenw+rhYPh8lVyBbZJvsEZ+ckDK5JFekSjh5Is/khfSdvvPmvDsfP61Tzmhmk/yB8/kN/q+uNg==</latexit>



Consistency checks in 1+1D

7p
s/m

<latexit sha1_base64="NlrcJCU96+uTDK8HT8AeC00tONI=">AAACHHicbVDLSgMxFM34rPVVdekmWARXdaYKuiy6cVnBPrAtJZPeaUOTzJhkhDLMX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NzjR5xp47pfzsrq2vrGZmGruL2zu7dfOjhs6jBWFBo05KFq+0QDZxIahhkO7UgBET6Hlj++zfzWMyjNQvlgJhH0BBlKFjBKjJUeu/pJmUSn56JfKrsVdwa8TLyclFGOer/03R2ENBYgDeVE647nRqaXEGUY5ZAWu7GGiNAxGULHUkkE6F4y+3GKT60ywEGobEmDZ+rviYQIrSfCt52CmJFe9DLxXy9TlA70wn4TXPcSJqPYgKTz9UHMsQlxFgoeMAXU8IklhCpmL8B0RBShxka39L6OgKY2L28xnWXSrFa8i0r1/rJcu8mTK6BjdILOkIeuUA3doTpqIIokekGvaOpMnTfn3fmYt644+cwR+gPn8wcFPKOy</latexit>

Q2/m2
<latexit sha1_base64="MS4jdxwL1p69PemhdosqFiinY28=">AAACGXicbVDLSsNAFJ3UV62vqks3wSK4qkkUdFl047IF+4A2LZPpTTt0ZhJmJkIJ/Qi39mvciVtXfozgpM1CWw9cOJxz79y5J4gZVdpxvqzCxubW9k5xt7S3f3B4VD4+aakokQSaJGKR7ARYAaMCmppqBp1YAuYBg3Ywecj89jNIRSPxpKcx+ByPBA0pwdpI7Ubfu+J9b1CuOFVnAXuduDmpoBz1Qfm7N4xIwkFowrBSXdeJtZ9iqSlhMCv1EgUxJhM8gq6hAnNQfrr47sy+MMrQDiNpSmh7of6eSDFXasoD08mxHqtVLxP/9TJFqlCt7NfhnZ9SEScaBFmuDxNm68jOErGHVALRbGoIJpKaC2wyxhITbXJbe1/FQGYmL3c1nXXS8qruddVr3FRq93lyRXSGztElctEtqqFHVEdNRNAEvaBXNLfm1pv1bn0sWwtWPnOK/sD6/AH0uqF0</latexit>

|T |/m2
<latexit sha1_base64="+NKnYHfxFwGrh8aG6tY42FDPD0I=">AAACLXicbVDLSgMxFM34rPU16krcBIvgqs5UQZdFNy4r9AWdsWTSTBuaZIYkI5Sh+DVu7de4EMStXyGYmc5CWw8ETs65Nzf3BDGjSjvOu7Wyura+sVnaKm/v7O7t2weHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8V3md56IVDQSTT2Jic/RUNCQYqSN1LePPeNqjyM9woilzWl+v+CPtb5dcapODrhM3IJUQIFG3/72BhFOOBEaM6RUz3Vi7adIaooZmZa9RJEY4TEakp6hAnGi/DRfYQrPjDKAYSTNERrm6u+OFHGlJjwwldlf1aKXif96mSJVqBbm6/DGT6mIE00Eno8PEwZ1BLOU4IBKgjWbGIKwpGYDiEdIIqxNlkvvq5jgqcnLXUxnmbRrVfeyWnu4qtRvi+RK4AScgnPggmtQB/egAVoAg2fwAl7BzJpZb9aH9TkvXbGKniPwB9bXD7+aqjQ=</latexit>
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T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>
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mL = 20, 25, 30
<latexit sha1_base64="SSn3WYVNEHFHNqEdA/W+Sn64m6s=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4KGWmVXQjFN24cFHBPqAdSibNtKF5DElGKEM/w639GnfiVvwYwUw7C209cOFwzr25uSeIGNXGdb+c3Nr6xuZWfruws7u3f1A8PGppGStMmlgyqToB0oRRQZqGGkY6kSKIB4y0g/Fd6refidJUiicziYjP0VDQkGJkrNTlDzdVt1y9LNfcfrHkVtw54CrxMlICGRr94ndvIHHMiTCYIa27nhsZP0HKUMzItNCLNYkQHqMh6VoqECfaT+ZfnsIzqwxgKJUtYeBc/T2RIK71hAe2kyMz0steKv7rpYrSoV7ab8JrP6Eiig0ReLE+jBk0EqapwAFVBBs2sQRhRe0FEI+QQtjY7Fbe1xHBU5uXt5zOKmlVK16tUn28KNVvs+Ty4AScgnPggStQB/egAZoAAwlewCuYOTPnzXl3PhatOSebOQZ/4Hz+AEisogk=</latexit>

✏ = 1/
⇣
L
p
mL

⌘

<latexit sha1_base64="lRtghDSR3aNvt1Y2OOYHfX10Vs4=">AAACOnicbVC7SgNBFJ31Gd+rljaDQdEm7qqgjRC0sUihYEzADWF2cjcZnJ1dZ+4KYckf+DW25kds7cTWVnASU2jigQuHc+6De8JUCoOe9+pMTc/Mzs0XFhaXlldW19z1jVuTZJpDlScy0fWQGZBCQRUFSqinGlgcSqiF9xcDv/YI2ohE3WA3hUbM2kpEgjO0UtPdDSA1QiaKnlGfHtBAQoR7lcA8aMzjSi/Qot3B/aZb9EreEHSS+CNSJCNcNd2voJXwLAaFXDJj7nwvxUbONAouobcYZAZSxu9ZG+4sVSwG08iH//TojlVaNEq0LYV0qP6eyFlsTDcObWfMsGPGvYH4rzdQtInM2H2MThu5UGmGoPjP+SiTFBM6iIy2hAaOsmsJ41rYDyjvMM042mAn9psUeM/m5Y+nM0luD0v+Uenw+rhYPh8lVyBbZJvsEZ+ckDK5JFekSjh5Is/khfSdvvPmvDsfP61Tzmhmk/yB8/kN/q+uNg==</latexit>

K(s) ⇠ m2(s2/4�m2)

m2
R � s

<latexit sha1_base64="947Ind6x9K68lQzJXJkpO6zrPsg="></latexit>

A(s,Q2) ⇠ 1

Q2 +m2
<latexit sha1_base64="sTfEY1Ihycgm1okl32H7Y0+sDF4="></latexit>



Consistency checks in 1+1D

8
p
s/m

<latexit sha1_base64="NlrcJCU96+uTDK8HT8AeC00tONI=">AAACHHicbVDLSgMxFM34rPVVdekmWARXdaYKuiy6cVnBPrAtJZPeaUOTzJhkhDLMX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NzjR5xp47pfzsrq2vrGZmGruL2zu7dfOjhs6jBWFBo05KFq+0QDZxIahhkO7UgBET6Hlj++zfzWMyjNQvlgJhH0BBlKFjBKjJUeu/pJmUSn56JfKrsVdwa8TLyclFGOer/03R2ENBYgDeVE647nRqaXEGUY5ZAWu7GGiNAxGULHUkkE6F4y+3GKT60ywEGobEmDZ+rviYQIrSfCt52CmJFe9DLxXy9TlA70wn4TXPcSJqPYgKTz9UHMsQlxFgoeMAXU8IklhCpmL8B0RBShxka39L6OgKY2L28xnWXSrFa8i0r1/rJcu8mTK6BjdILOkIeuUA3doTpqIIokekGvaOpMnTfn3fmYt644+cwR+gPn8wcFPKOy</latexit>

|T |/m2
<latexit sha1_base64="+NKnYHfxFwGrh8aG6tY42FDPD0I=">AAACLXicbVDLSgMxFM34rPU16krcBIvgqs5UQZdFNy4r9AWdsWTSTBuaZIYkI5Sh+DVu7de4EMStXyGYmc5CWw8ETs65Nzf3BDGjSjvOu7Wyura+sVnaKm/v7O7t2weHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8V3md56IVDQSTT2Jic/RUNCQYqSN1LePPeNqjyM9woilzWl+v+CPtb5dcapODrhM3IJUQIFG3/72BhFOOBEaM6RUz3Vi7adIaooZmZa9RJEY4TEakp6hAnGi/DRfYQrPjDKAYSTNERrm6u+OFHGlJjwwldlf1aKXif96mSJVqBbm6/DGT6mIE00Eno8PEwZ1BLOU4IBKgjWbGIKwpGYDiEdIIqxNlkvvq5jgqcnLXUxnmbRrVfeyWnu4qtRvi+RK4AScgnPggmtQB/egAVoAg2fwAl7BzJpZb9aH9TkvXbGKniPwB9bXD7+aqjQ=</latexit>

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>

mL = 20, 25, 30
<latexit sha1_base64="SSn3WYVNEHFHNqEdA/W+Sn64m6s=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4KGWmVXQjFN24cFHBPqAdSibNtKF5DElGKEM/w639GnfiVvwYwUw7C209cOFwzr25uSeIGNXGdb+c3Nr6xuZWfruws7u3f1A8PGppGStMmlgyqToB0oRRQZqGGkY6kSKIB4y0g/Fd6refidJUiicziYjP0VDQkGJkrNTlDzdVt1y9LNfcfrHkVtw54CrxMlICGRr94ndvIHHMiTCYIa27nhsZP0HKUMzItNCLNYkQHqMh6VoqECfaT+ZfnsIzqwxgKJUtYeBc/T2RIK71hAe2kyMz0steKv7rpYrSoV7ab8JrP6Eiig0ReLE+jBk0EqapwAFVBBs2sQRhRe0FEI+QQtjY7Fbe1xHBU5uXt5zOKmlVK16tUn28KNVvs+Ty4AScgnPggStQB/egAZoAAwlewCuYOTPnzXl3PhatOSebOQZ/4Hz+AEisogk=</latexit>

✏ = 1/
⇣
L
p
mL

⌘

<latexit sha1_base64="lRtghDSR3aNvt1Y2OOYHfX10Vs4=">AAACOnicbVC7SgNBFJ31Gd+rljaDQdEm7qqgjRC0sUihYEzADWF2cjcZnJ1dZ+4KYckf+DW25kds7cTWVnASU2jigQuHc+6De8JUCoOe9+pMTc/Mzs0XFhaXlldW19z1jVuTZJpDlScy0fWQGZBCQRUFSqinGlgcSqiF9xcDv/YI2ohE3WA3hUbM2kpEgjO0UtPdDSA1QiaKnlGfHtBAQoR7lcA8aMzjSi/Qot3B/aZb9EreEHSS+CNSJCNcNd2voJXwLAaFXDJj7nwvxUbONAouobcYZAZSxu9ZG+4sVSwG08iH//TojlVaNEq0LYV0qP6eyFlsTDcObWfMsGPGvYH4rzdQtInM2H2MThu5UGmGoPjP+SiTFBM6iIy2hAaOsmsJ41rYDyjvMM042mAn9psUeM/m5Y+nM0luD0v+Uenw+rhYPh8lVyBbZJvsEZ+ckDK5JFekSjh5Is/khfSdvvPmvDsfP61Tzmhmk/yB8/kN/q+uNg==</latexit>
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K(s) ⇠ m2(s2/4�m2)

m2
R � s

<latexit sha1_base64="947Ind6x9K68lQzJXJkpO6zrPsg="></latexit>

A(s,Q2) ⇠ 1

Q2 +m2
<latexit sha1_base64="sTfEY1Ihycgm1okl32H7Y0+sDF4="></latexit>

Q2 = �0.6m2
<latexit sha1_base64="VWkZmkhyI4IVeK92ywXIkVY3ahQ=">AAACHXicbVDLSgMxFM3UV62vqks3wSK4cZgZRd0IRTcuW7APaKclk2ba0EwyJBmhDP0Mt/Zr3Ilb8WMEM+0stPXAhcM59+bmniBmVGnH+bIKa+sbm1vF7dLO7t7+QfnwqKlEIjFpYMGEbAdIEUY5aWiqGWnHkqAoYKQVjB8yv/VMpKKCP+lJTPwIDTkNKUbaSJ16z7u7cOzrqOf1yxXHduaAq8TNSQXkqPXL392BwElEuMYMKdVxnVj7KZKaYkampW6iSIzwGA1Jx1COIqL8dP7lKTwzygCGQpriGs7V3xMpipSaRIHpjJAeqWUvE//1MkWqUC3t1+Gtn1IeJ5pwvFgfJgxqAbNU4IBKgjWbGIKwpOYCiEdIIqxNdivvq5jgqcnLXU5nlTQ92720vfpVpXqfJ1cEJ+AUnAMX3IAqeAQ10AAYCPACXsHMmllv1rv1sWgtWPnMMfgD6/MH7cuiaw==</latexit>

�Q2 = 0.05m2
<latexit sha1_base64="I/g9mBsDdVKRXPG1NTgK6LCZc7c=">AAACKnicbZDLSgMxFIYz9VbrbVRw4yZYBFdlpiq6EYq6cNmCvUA7LZn0TBuauZBkhDLOy7i1T+OuuPU1BDNtF9p6IPDx/+fkJL8bcSaVZU2N3Nr6xuZWfruws7u3f2AeHjVkGAsKdRryULRcIoGzAOqKKQ6tSADxXQ5Nd/SQ+c0XEJKFwbMaR+D4ZBAwj1GitNQzTzqPwBXpJbVuOcV32CpZ13633DOLmmaFV8FeQBEtqtozvzv9kMY+BIpyImXbtiLlJEQoRjmkhU4sISJ0RAbQ1hgQH6STzN6f4nOt9LEXCn0ChWfq74mE+FKOfVd3+kQN5bKXif96mSKkJ5f2K+/WSVgQxQoCOl/vxRyrEGcR4T4TQBUfayBUMP0DTIdEEKp0kCv3ywhoqvOyl9NZhUa5ZF+WyrWrYuV+kVwenaIzdIFsdIMq6AlVUR1R9Ire0DuaGBPjw5gan/PWnLGYOUZ/yvj6AclGpuk=</latexit>

�p
s = 0.1m

<latexit sha1_base64="u6tWPNap7IrkWl/GxR6s++NYFXE=">AAACLHicbVDJSgNBFOyJW4zbqBfBS2MQPIWZKOhFCOrBYwRjAkkIPZ03SZOexe43QhjGr/FqvsaLiFf/QrCzHDSx4EFR9RZeebEUGh3n3cotLa+sruXXCxubW9s79u7eg44SxaHGIxmphsc0SBFCDQVKaMQKWOBJqHuD67FffwKlRRTe4zCGdsB6ofAFZ2ikjn3QugGJrJO29KPCVGcZvaROyQ06dtEpORPQReLOSJHMUO3Y361uxJMAQuSSad10nRjbKVMouISs0Eo0xIwPWA+ahoYsAN1OJx9k9NgoXepHylSIdKL+nkhZoPUw8ExnwLCv572x+K83VpT29dx99C/aqQjjBCHk0/N+IilGdBwS7QoFHOXQEMaVMB9Q3meKcTRRLuzXMfDM5OXOp7NIHsol97RUvjsrVq5myeXJITkiJ8Ql56RCbkmV1Agnz+SFvJKRNbLerA/rc9qas2Yz++QPrK8fbi+o6Q==</latexit>



LSZ

T (s,Q2) =
1

N
X

p,q,p0

TL
<latexit sha1_base64="3CY+UQgTNDsWmlCXC17R9vacZ+o="></latexit>

9

M(s) =
1

N
X

p,q,p0

(Q2 +m2)(Q
02 +m2)

h0|J (0)|qihp+ q� p0|J (0)|0iTL
<latexit sha1_base64="oTYvnlJXH3JvQV1KHMlH0n4Phpc="></latexit>

Consistency checks in 1+1D

Q2 ! �m2
<latexit sha1_base64="pNrvDbLKaqMW7d9kUz8gfrAvw+M=">AAACHHicbVDLSgMxFM34rPVVdekmWAQ3lplR0GXRjcsW7APbacmkmTY0jyHJCGXoX7i1X+NO3Ap+jGCmnYW2HrhwOOfe3NwTxoxq47pfztr6xubWdmGnuLu3f3BYOjpuapkoTBpYMqnaIdKEUUEahhpG2rEiiIeMtMLxfea3nonSVIpHM4lJwNFQ0IhiZKz0VO/5XSMvec/vl8puxZ0DrhIvJ2WQo9YvfXcHEiecCIMZ0rrjubEJUqQMxYxMi91EkxjhMRqSjqUCcaKDdP7jKTy3ygBGUtkSBs7V3xMp4lpPeGg7OTIjvexl4r9epigd6aX9JroNUirixBCBF+ujhEEjYRYKHFBFsGETSxBW1F4A8QgphI2NbuV9HRM8tXl5y+mskqZf8a4qfv26XL3LkyuAU3AGLoAHbkAVPIAaaAAMBHgBr2DmzJw35935WLSuOfnMCfgD5/MHgraizw==</latexit>



Kab(s) ⇠
mamb(s2/4�m2

1)

m2
R � s

<latexit sha1_base64="tXp+3juoHUcRgTfoTzg0m/W2MIg="></latexit>

Aa(s,Q
2) ⇠ �a1

Q2 +m2
1

<latexit sha1_base64="7ns0bjKYb3uv3d3ZtRgx1mkTLGo="></latexit>

10

Consistency checks in 1+1D

2.2 2.6 3.0 3.4

0.5

1.0

|Ω
M

|

mL = 20, 25, 30

≤ = 1/
≥
L

p
mL

¥

Q2 = °0.4m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.6m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.8m2

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

20

40

|H
|/

m
2

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0
p

s/m

50

100

|T
|/

m
2

Model 1

Model 2

2.2 2.6 3.0
p

s/m

50

100

2.2 2.6 3.0
p

s/m

50

100

2.2 2.6 3.0 3.4

0.5

1.0

|Ω
M

|

mL = 20, 25, 30

≤ = 1/
≥
L

p
mL

¥

Q2 = °0.4m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.6m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.8m2

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

20

40

|H
|/

m
2

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0
p

s/m

50

100

|T
|/

m
2

Model 1

Model 2

2.2 2.6 3.0
p

s/m

50

100

2.2 2.6 3.0
p

s/m

50

100

2.2 2.6 3.0 3.4

0.5

1.0

|Ω
M

|

mL = 20, 25, 30

≤ = 1/
≥
L

p
mL

¥

Q2 = °0.4m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.6m2

2.2 2.6 3.0 3.4

0.5

1.0

Q2 = °0.8m2

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

20

40
|H

|/
m

2

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

20

40

2.2 2.6 3.0 3.4

15
30æ

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0 3.4

15

30

2.2 2.6 3.0
p

s/m

50

100

|T
|/

m
2

Model 1

Model 2

2.2 2.6 3.0
p

s/m

50

100

2.2 2.6 3.0
p

s/m

50

100

|⇢11M11|
<latexit sha1_base64="ecB+k9VI0bSozao4mHm8Tc/siQU=">AAACN3icbVDLSgMxFL1TX7W+qi7dDBbBVZmpgi6LbtwIFewDOkPJpJk2NJMMSUYow3yAX+PWfoord+LWDxDMtLPQ1gOBk3Puzc09Qcyo0o7zZpXW1jc2t8rblZ3dvf2D6uFRR4lEYtLGggnZC5AijHLS1lQz0oslQVHASDeY3OZ+94lIRQV/1NOY+BEacRpSjLSRBtWaZ1ztybEYpK6beRHSY4xYep8t7rlrqpy6M4e9StyC1KBAa1D99oYCJxHhGjOkVN91Yu2nSGqKGckqXqJIjPAEjUjfUI4iovx0vkxmnxllaIdCmsO1PVd/d6QoUmoaBaYy/6xa9nLxXy9XpArV0nwdXvsp5XGiCceL8WHCbC3sPC97SCXBmk0NQVhSs4GNx0girE2qK++rmODM5OUup7NKOo26e1FvPFzWmjdFcmU4gVM4BxeuoAl30II2YHiGF3iFmTWz3q0P63NRWrKKnmP4A+vrBzMNrnw=</latexit>

|T |/m2
1

<latexit sha1_base64="iTuyW0JZfptPmaxeM1HEby+Wlbk=">AAACL3icbVC7TsMwFHV4lvIKMHaxqJCYSlKQYKxgYSxSX1ITIsd1WquOE9kOUhVl4GtY6dcgFsTKRyDhpBmg5UiWjs+519f3+DGjUlnWu7G2vrG5tV3Zqe7u7R8cmkfHPRklApMujlgkBj6ShFFOuooqRgaxICj0Gen707vc7z8RIWnEO2oWEzdEY04DipHSkmfWHO0qJ0RqghFLO1lxvwg9+7HpmXWrYRWAq8QuSR2UaHvmtzOKcBISrjBDUg5tK1ZuioSimJGs6iSSxAhP0ZgMNeUoJNJNiyUyeKaVEQwioQ9XsFB/d6QolHIW+roy/61c9nLxXy9XhAzk0nwV3Lgp5XGiCMeL8UHCoIpgnhMcUUGwYjNNEBZUbwDxBAmElU5z5X0ZE5zpvOzldFZJr9mwLxvNh6t667ZMrgJq4BScAxtcgxa4B23QBRg8gxfwCubG3HgzPozPRemaUfacgD8wvn4AERWq2A==</latexit>

[PRD 110 054503 (2024)]

�Q2 = 0.05m2
<latexit sha1_base64="I/g9mBsDdVKRXPG1NTgK6LCZc7c=">AAACKnicbZDLSgMxFIYz9VbrbVRw4yZYBFdlpiq6EYq6cNmCvUA7LZn0TBuauZBkhDLOy7i1T+OuuPU1BDNtF9p6IPDx/+fkJL8bcSaVZU2N3Nr6xuZWfruws7u3f2AeHjVkGAsKdRryULRcIoGzAOqKKQ6tSADxXQ5Nd/SQ+c0XEJKFwbMaR+D4ZBAwj1GitNQzTzqPwBXpJbVuOcV32CpZ13633DOLmmaFV8FeQBEtqtozvzv9kMY+BIpyImXbtiLlJEQoRjmkhU4sISJ0RAbQ1hgQH6STzN6f4nOt9LEXCn0ChWfq74mE+FKOfVd3+kQN5bKXif96mSKkJ5f2K+/WSVgQxQoCOl/vxRyrEGcR4T4TQBUfayBUMP0DTIdEEKp0kCv3ywhoqvOyl9NZhUa5ZF+WyrWrYuV+kVwenaIzdIFsdIMq6AlVUR1R9Ire0DuaGBPjw5gan/PWnLGYOUZ/yvj6AclGpuk=</latexit>

�p
s = 0.05m

<latexit sha1_base64="b69RNJqnG+huHK0CFUtC3hYrfKs=">AAACLXicbVDJSgNBFOyJW4xb1JN4aQyCpzATFb0IQT14jGAWSELo6bxJmvQsdr8RwjD4NV7N13gQxKtfIdhZDppY0HRR9RZeuZEUGm373cosLa+srmXXcxubW9s7+d29mg5jxaHKQxmqhss0SBFAFQVKaEQKmO9KqLuDm7FffwKlRRg84DCCts96gfAEZ2ikTv6gdQsSWSdp6UeFiU5TekXton3ud/IF809AF4kzIwUyQ6WT/251Qx77ECCXTOumY0fYTphCwSWkuVasIWJ8wHrQNDRgPuh2MjkhpcdG6VIvVOYFSCfq746E+VoPfddU+gz7et4bi/96Y0VpT8/tR++ynYggihECPl3vxZJiSMcp0a5QwFEODWFcCXMB5X2mGEeT5cJ8HQFPTV7OfDqLpFYqOqfF0v1ZoXw9Sy5LDskROSEOuSBlckcqpEo4eSYv5JWMrJH1Zn1Yn9PSjDXr2Sd/YH39APOEqSc=</latexit>

https://journals.aps.org/prd/abstract/10.1103/PhysRevD.110.054503


T ⇠
Z

d2x eiq·x�✏thpf |J (x)J (0)|piiL
<latexit sha1_base64="veovzO9dWBRPZuOPtfIBzLRcyAE="></latexit>

L
<latexit sha1_base64="ytLovUyGTvp60i6rXbhl00ZAZTw=">AAACFnicbVBNS8NAEJ34WetX1aOXYBE8laQKeix40IOHCvYD2lA220m7dLMJuxuhhPwFr/bXeBOvXv0xgps2B219MPB4b2Zn5/kxZ0o7zpe1tr6xubVd2inv7u0fHFaOjtsqSiTFFo14JLs+UciZwJZmmmM3lkhCn2PHn9zmfucZpWKReNLTGL2QjAQLGCU6l9Js8DCoVJ2aM4e9StyCVKFAc1D57g8jmoQoNOVEqZ7rxNpLidSMcszK/URhTOiEjLBnqCAhKi+d/zWzz40ytINImhLanqu/J1ISKjUNfdMZEj1Wy14u/uvlilSBWtqvgxsvZSJONAq6WB8k3NaRncdhD5lEqvnUEEIlMxfYdEwkodqEtvK+ipFmJi93OZ1V0q7X3Mta/fGq2rgrkivBKZzBBbhwDQ24hya0gMIYXuAVZtbMerPerY9F65pVzJzAH1ifP9DyoPE=</latexit>

lim
✏!0

lim
T!1

TL ⇠
X

(En,q+pf )

hpf |J (0)|PniLhPn|J (0)|piiL
q0 + !f � En

<latexit sha1_base64="m8Cl75uW2T1KVRUHqcfgVAcz8lY="></latexit>
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mT = 104
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Outline

Motivation:  

• What is the order of volume sizes needed? 

Two types of explorations:  

• Non-interacting checks (1+1D & 3+1D) 

• Strongly interacting checks (1+1D)
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MC, R.Briceño, A.Sturzu
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Order of volumes needed

mL ⇠ O(102)
<latexit sha1_base64="jyDCPnzKRJRwwfMuk8FlbB/Naao=">AAACK3icbVDLSgMxFM3UV62vURcu3ASLUDdlpgq6LLpxIVjBPqBTSybNtKFJZkgyQhnma9zar3GluPUzBDPtLLT1QOBwzn3kHj9iVGnHebcKK6tr6xvFzdLW9s7unr1/0FJhLDFp4pCFsuMjRRgVpKmpZqQTSYK4z0jbH99kfvuZSEVD8agnEelxNBQ0oBhpI/XtI37nKco9jvQII5bcpxXXeaqd9e2yU3VmgMvEzUkZ5Gj07W9vEOKYE6ExQ0p1XSfSvQRJTTEjacmLFYkQHqMh6RoqECeql8wOSOGpUQYwCKV5QsOZ+rsjQVypCfdNZfZRtehl4r9epkgVqIX9OrjqJVREsSYCz9cHMYM6hFlGcEAlwZpNDEFYUnMBxCMkEdYmyaX5KiI4NXm5i+ksk1at6p5Xaw8X5fp1nlwRHIMTUAEuuAR1cAsaoAkwSMELeAVTa2q9WR/W57y0YOU9h+APrK8fVqyoVQ==</latexit>

mT ⇠ O(103 � 104)
<latexit sha1_base64="PblnoY9Cek5726RbbX6MqeqKFJI=">AAACMHicbVC7TsMwFHXKq5RXgBGGiAqpDFRJWwnGChY2itSX1ITKcZ3Wqu1EtoNURVn4Glb6NTAhVv4BCaftAC1HsnV0zr2+vsePKJHKtt+N3Nr6xuZWfruws7u3f2AeHrVlGAuEWyikoej6UGJKOG4poijuRgJD5lPc8ce3md95wkKSkDfVJMIeg0NOAoKg0lLfPGVNVxLmMqhGCNLkPi059mP1Ul+1i75ZtMv2DNYqcRakCBZo9M1vdxCimGGuEIVS9hw7Ul4ChSKI4rTgxhJHEI3hEPc05ZBh6SWzLVLrXCsDKwiFPlxZM/V3RwKZlBPm68rst3LZy8R/vUwRMpBL81Vw7SWER7HCHM3HBzG1VGhlQVkDIjBSdKIJRILoDSw0ggIipeNceV9GGKU6L2c5nVXSrpSdarnyUCvWbxbJ5cEJOAMl4IArUAd3oAFaAIFn8AJewdSYGm/Gh/E5L80Zi55j8AfG1w8xdamw</latexit>
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mL ⇠ O(10)
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✏ = 0
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s = 2.4m2
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Next: Consistency checks for 3-body
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