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Motivation 1: holographic complexity proposals
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    ~ Volume of codim-1
max volume bulk slice

CV
<latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit>

    ~ Action in codim-0
bulk region with null bdries
CA

<latexit sha1_base64="2nZ/9qZvC+D5JDkKqrCV8Mn5jHk=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZiNNlIpRuXFewDmlAm00k7dDIJMxOhhP6GGxeKuPVn3Pk3Th+Cih64cDjnXu69J8o4UxqhD6u0srq2vlHerGxt7+zuVfcP2irNJaEtkvJUdiOsKGeCtjTTnHYzSXEScdqJxo2Z37mnUrFU3OlJRsMEDwWLGcHaSEEREMxhY9ovrqf9ag3ZF66HfASR7freueMa4vue77vQsdEcNbBEs199DwYpyRMqNOFYqZ6DMh0WWGpGOJ1WglzRDJMxHtKeoQInVIXF/OYpPDHKAMapNCU0nKvfJwqcKDVJItOZYD1Sv72Z+JfXy3XshQUTWa6pIItFcc6hTuEsADhgkhLNJ4ZgIpm5FZIRlphoE1PFhPD1KfyftM9sB9nO7XmtfrWMowyOwDE4BQ64BHVwA5qgBQjIwAN4As9Wbj1aL9brorVkLWcOwQ9Yb59MOZHa</latexit><latexit sha1_base64="2nZ/9qZvC+D5JDkKqrCV8Mn5jHk=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZiNNlIpRuXFewDmlAm00k7dDIJMxOhhP6GGxeKuPVn3Pk3Th+Cih64cDjnXu69J8o4UxqhD6u0srq2vlHerGxt7+zuVfcP2irNJaEtkvJUdiOsKGeCtjTTnHYzSXEScdqJxo2Z37mnUrFU3OlJRsMEDwWLGcHaSEEREMxhY9ovrqf9ag3ZF66HfASR7freueMa4vue77vQsdEcNbBEs199DwYpyRMqNOFYqZ6DMh0WWGpGOJ1WglzRDJMxHtKeoQInVIXF/OYpPDHKAMapNCU0nKvfJwqcKDVJItOZYD1Sv72Z+JfXy3XshQUTWa6pIItFcc6hTuEsADhgkhLNJ4ZgIpm5FZIRlphoE1PFhPD1KfyftM9sB9nO7XmtfrWMowyOwDE4BQ64BHVwA5qgBQjIwAN4As9Wbj1aL9brorVkLWcOwQ9Yb59MOZHa</latexit><latexit sha1_base64="2nZ/9qZvC+D5JDkKqrCV8Mn5jHk=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZiNNlIpRuXFewDmlAm00k7dDIJMxOhhP6GGxeKuPVn3Pk3Th+Cih64cDjnXu69J8o4UxqhD6u0srq2vlHerGxt7+zuVfcP2irNJaEtkvJUdiOsKGeCtjTTnHYzSXEScdqJxo2Z37mnUrFU3OlJRsMEDwWLGcHaSEEREMxhY9ovrqf9ag3ZF66HfASR7freueMa4vue77vQsdEcNbBEs199DwYpyRMqNOFYqZ6DMh0WWGpGOJ1WglzRDJMxHtKeoQInVIXF/OYpPDHKAMapNCU0nKvfJwqcKDVJItOZYD1Sv72Z+JfXy3XshQUTWa6pIItFcc6hTuEsADhgkhLNJ4ZgIpm5FZIRlphoE1PFhPD1KfyftM9sB9nO7XmtfrWMowyOwDE4BQ64BHVwA5qgBQjIwAN4As9Wbj1aL9brorVkLWcOwQ9Yb59MOZHa</latexit><latexit sha1_base64="2nZ/9qZvC+D5JDkKqrCV8Mn5jHk=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZiNNlIpRuXFewDmlAm00k7dDIJMxOhhP6GGxeKuPVn3Pk3Th+Cih64cDjnXu69J8o4UxqhD6u0srq2vlHerGxt7+zuVfcP2irNJaEtkvJUdiOsKGeCtjTTnHYzSXEScdqJxo2Z37mnUrFU3OlJRsMEDwWLGcHaSEEREMxhY9ovrqf9ag3ZF66HfASR7freueMa4vue77vQsdEcNbBEs199DwYpyRMqNOFYqZ6DMh0WWGpGOJ1WglzRDJMxHtKeoQInVIXF/OYpPDHKAMapNCU0nKvfJwqcKDVJItOZYD1Sv72Z+JfXy3XshQUTWa6pIItFcc6hTuEsADhgkhLNJ4ZgIpm5FZIRlphoE1PFhPD1KfyftM9sB9nO7XmtfrWMowyOwDE4BQ64BHVwA5qgBQjIwAN4As9Wbj1aL9brorVkLWcOwQ9Yb59MOZHa</latexit>

What do holography complexity proposals stand for in hQFT?

1402.5674 by Susskind,  1509.07876 by Brown et al., …



Motivation 2: complexity in free QFTs
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To my taste,       and      looked a lot like calculating HRT surfaces before first 
works on entanglement entropy in QFT (pioneers: 1980s, explosion > 2004)

CV
<latexit sha1_base64="gNjVQ3wGrFkeh5KMF5+YFGknai0=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRV0JUUunFZwT6gCWUynbRDJ5MwD6GE/IYbF4q49Wfc+TdO2yy09cCFwzn3cu89YcqZ0q777ZQ2Nre2d8q7lb39g8Oj6vFJVyVGEtohCU9kP8SKciZoRzPNaT+VFMchp71w2pr7vScqFUvEo56lNIjxWLCIEayt5Gc+wRy18mHWzYfVmlt3F0DrxCtIDQq0h9Uvf5QQE1OhCcdKDTw31UGGpWaE07ziG0VTTKZ4TAeWChxTFWSLm3N0YZURihJpS2i0UH9PZDhWahaHtjPGeqJWvbn4nzcwOroNMiZSo6kgy0WR4UgnaB4AGjFJieYzSzCRzN6KyARLTLSNqWJD8FZfXifdRt27qjcermvNuyKOMpzBOVyCBzfQhHtoQwcIpPAMr/DmGOfFeXc+lq0lp5g5hT9wPn8A0DmRhg==</latexit>

CA
<latexit sha1_base64="ZCcwqqe28+4fRSPwUVrRJBSOqaY=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQKupJKNy4r2Ac0oUymk3boZBLmIZSQ33DjQhG3/ow7/8Zpm4W2HrhwOOde7r0nTDlT2nW/nbX1jc2t7dJOeXdv/+CwcnTcUYmRhLZJwhPZC7GinAna1kxz2kslxXHIaTecNGd+94lKxRLxqKcpDWI8EixiBGsr+ZlPMEfNfJDd5YNK1a25c6BV4hWkCgVag8qXP0yIianQhGOl+p6b6iDDUjPCaV72jaIpJhM8on1LBY6pCrL5zTk6t8oQRYm0JTSaq78nMhwrNY1D2xljPVbL3kz8z+sbHd0EGROp0VSQxaLIcKQTNAsADZmkRPOpJZhIZm9FZIwlJtrGVLYheMsvr5JOveZd1uoPV9XGbRFHCU7hDC7Ag2towD20oA0EUniGV3hzjPPivDsfi9Y1p5g5gT9wPn8AsFCRcQ==</latexit>

Geometric approach to complexity (of operators): 

First applications to free QFTs on a lattice / cMERA regularization:

• unitary gates (for bosons): 
• for very fine-tuned cost function,                 , one can get exact results
• circuits then also use very non-local gates, e.g. 
• the good: similar divergence structures to holography (universality?)
• the bad (but expected): very different time dependence than holography

OI ⇠ i�j�l, i⇡j �l and i�(j⇡l)
<latexit sha1_base64="014Y13VniyKr46JPZf8BRa25D1c="></latexit>

CcertainL2
<latexit sha1_base64="wR9x6m2b5bgF4czvu9O8K0lCo2A=">AAACDXicbVDLSsNAFJ34rPUVdelmsAoupCRV0JUUunHhooJ9QFPCZDpph04mYWYilCE/4MZfceNCEbfu3fk3TtostPXAhcM593LvPUHCqFSO820tLa+srq2XNsqbW9s7u/beflvGqcCkhWMWi26AJGGUk5aiipFuIgiKAkY6wbiR+50HIiSN+b2aJKQfoSGnIcVIGcm3j7WHEYONzNdehNRIRBoToRDlGfTO4K2va1nm2xWn6kwBF4lbkAoo0PTtL28Q4zQiXGGGpOy5TqL6GglFMSNZ2UslSRAeoyHpGcpRRGRfT7/J4IlRBjCMhSmu4FT9PaFRJOUkCkxnfrGc93LxP6+XqvCqrylPUkU4ni0KUwZVDPNo4IAKghWbGIKwoOZWiEdIIKxMgGUTgjv/8iJp16ruebV2d1GpXxdxlMAhOAKnwAWXoA5uQBO0AAaP4Bm8gjfryXqx3q2PWeuSVcwcgD+wPn8AUsSbsQ==</latexit>

i⇡j ⇡l

OI = i�here �other galaxy
<latexit sha1_base64="f2H0mBHGKfL4okRuPk/E+pxgF8M="></latexit>
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<latexit sha1_base64="F63pPIR3kqXK+XdFpBoCh/Ev+y8="></latexit>

quant-ph/0502070 by Nielsen, …

1707.08582,  1707.08570 by Jefferson & Myers,  1807.07075, 1810.05151, …
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<latexit sha1_base64="saibsGfyJruy1uaAeyz+TkpK7wY="></latexit>



⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

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

Motivation 3: path integral optimization in CFT2
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1703.00456 by the Kyoto group, …

⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCib5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

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

d⌧2 + dx2
<latexit sha1_base64="F1DJlMDIIVGkGNYJfVIV/5HQF4Q=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGQU8S8OIxgnlAsgmzs7PJkNkHM71qWPIfXjwo4tV/8ebfOEn2oIkFDUVVN91dXiKFRtv+tlZW19Y3Ngtbxe2d3b390sFhU8epYrzBYhmrtkc1lyLiDRQoeTtRnIae5C1vdDP1Ww9caRFH9zhOuBvSQSQCwSgaqed3kaa9Kjkn/lOv2i+V7Yo9A1kmTk7KkKPeL311/ZilIY+QSap1x7ETdDOqUDDJJ8VuqnlC2YgOeMfQiIZcu9ns6gk5NYpPgliZipDM1N8TGQ21Hoee6QwpDvWiNxX/8zopBlduJqIkRR6x+aIglQRjMo2A+EJxhnJsCGVKmFsJG1JFGZqgiiYEZ/HlZdKsVhy74txdlGvXeRwFOIYTOAMHLqEGt1CHBjBQ8Ayv8GY9Wi/Wu/Uxb12x8pkj+APr8wfqN5Fz</latexit><latexit sha1_base64="F1DJlMDIIVGkGNYJfVIV/5HQF4Q=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGQU8S8OIxgnlAsgmzs7PJkNkHM71qWPIfXjwo4tV/8ebfOEn2oIkFDUVVN91dXiKFRtv+tlZW19Y3Ngtbxe2d3b390sFhU8epYrzBYhmrtkc1lyLiDRQoeTtRnIae5C1vdDP1Ww9caRFH9zhOuBvSQSQCwSgaqed3kaa9Kjkn/lOv2i+V7Yo9A1kmTk7KkKPeL311/ZilIY+QSap1x7ETdDOqUDDJJ8VuqnlC2YgOeMfQiIZcu9ns6gk5NYpPgliZipDM1N8TGQ21Hoee6QwpDvWiNxX/8zopBlduJqIkRR6x+aIglQRjMo2A+EJxhnJsCGVKmFsJG1JFGZqgiiYEZ/HlZdKsVhy74txdlGvXeRwFOIYTOAMHLqEGt1CHBjBQ8Ayv8GY9Wi/Wu/Uxb12x8pkj+APr8wfqN5Fz</latexit><latexit sha1_base64="F1DJlMDIIVGkGNYJfVIV/5HQF4Q=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGQU8S8OIxgnlAsgmzs7PJkNkHM71qWPIfXjwo4tV/8ebfOEn2oIkFDUVVN91dXiKFRtv+tlZW19Y3Ngtbxe2d3b390sFhU8epYrzBYhmrtkc1lyLiDRQoeTtRnIae5C1vdDP1Ww9caRFH9zhOuBvSQSQCwSgaqed3kaa9Kjkn/lOv2i+V7Yo9A1kmTk7KkKPeL311/ZilIY+QSap1x7ETdDOqUDDJJ8VuqnlC2YgOeMfQiIZcu9ns6gk5NYpPgliZipDM1N8TGQ21Hoee6QwpDvWiNxX/8zopBlduJqIkRR6x+aIglQRjMo2A+EJxhnJsCGVKmFsJG1JFGZqgiiYEZ/HlZdKsVhy74txdlGvXeRwFOIYTOAMHLqEGt1CHBjBQ8Ayv8GY9Wi/Wu/Uxb12x8pkj+APr8wfqN5Fz</latexit><latexit sha1_base64="F1DJlMDIIVGkGNYJfVIV/5HQF4Q=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGQU8S8OIxgnlAsgmzs7PJkNkHM71qWPIfXjwo4tV/8ebfOEn2oIkFDUVVN91dXiKFRtv+tlZW19Y3Ngtbxe2d3b390sFhU8epYrzBYhmrtkc1lyLiDRQoeTtRnIae5C1vdDP1Ww9caRFH9zhOuBvSQSQCwSgaqed3kaa9Kjkn/lOv2i+V7Yo9A1kmTk7KkKPeL311/ZilIY+QSap1x7ETdDOqUDDJJ8VuqnlC2YgOeMfQiIZcu9ns6gk5NYpPgliZipDM1N8TGQ21Hoee6QwpDvWiNxX/8zopBlduJqIkRR6x+aIglQRjMo2A+EJxhnJsCGVKmFsJG1JFGZqgiiYEZ/HlZdKsVhy74txdlGvXeRwFOIYTOAMHLqEGt1CHBjBQ8Ayv8GY9Wi/Wu/Uxb12x8pkj+APr8wfqN5Fz</latexit>

minimization

optimal path integral defined on       (relation to      unclear, but tempting)H2
<latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit>

CV
<latexit sha1_base64="gNjVQ3wGrFkeh5KMF5+YFGknai0=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRV0JUUunFZwT6gCWUynbRDJ5MwD6GE/IYbF4q49Wfc+TdO2yy09cCFwzn3cu89YcqZ0q777ZQ2Nre2d8q7lb39g8Oj6vFJVyVGEtohCU9kP8SKciZoRzPNaT+VFMchp71w2pr7vScqFUvEo56lNIjxWLCIEayt5Gc+wRy18mHWzYfVmlt3F0DrxCtIDQq0h9Uvf5QQE1OhCcdKDTw31UGGpWaE07ziG0VTTKZ4TAeWChxTFWSLm3N0YZURihJpS2i0UH9PZDhWahaHtjPGeqJWvbn4nzcwOroNMiZSo6kgy0WR4UgnaB4AGjFJieYzSzCRzN6KyARLTLSNqWJD8FZfXifdRt27qjcermvNuyKOMpzBOVyCBzfQhHtoQwcIpPAMr/DmGOfFeXc+lq0lp5g5hT9wPn8A0DmRhg==</latexit>

✏
<latexit sha1_base64="C8uCnLRnQR1HO53djdAGm+EAntU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwX5AG8pmO2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKnR4mmotY9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+b3TsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZs+TAVfIjJhYQpni9lbCRlRRZmxEJRuCt/zyKmnVqt5FtXZ/Wanf5HEU4QRO4Rw8uII63EEDmsBAwDO8wpvz6Lw4787HorXg5DPH8AfO5w9M65Ag</latexit>

e2!(⌧,x)(d⌧2 + dx2)
<latexit sha1_base64="Thw1/N7Po4S7CyumT238Pqqxerw=">AAACDXicbZC7SgNBFIZn4y3GW9TSZjAKCUrYXQWtJGBjGcFcILsJs7MnyZDZCzOzkrDkBWx8FRsLRWzt7XwbJ5dCoz8MfPznHM6c34s5k8o0v4zM0vLK6lp2PbexubW9k9/dq8soERRqNOKRaHpEAmch1BRTHJqxABJ4HBre4HpSb9yDkCwK79QoBjcgvZB1GSVKW538EbRT24kC6JGio0hyOiyNcdGfYNvGJ9gftu1SJ18wy+ZU+C9Ycyiguaqd/KfjRzQJIFSUEylblhkrNyVCMcphnHMSCTGhA9KDlsaQBCDddHrNGB9rx8fdSOgXKjx1f06kJJByFHi6MyCqLxdrE/O/WitR3Us3ZWGcKAjpbFE34VhFeBIN9pkAqvhIA6GC6b9i2ieCUKUDzOkQrMWT/0LdLltnZfv2vFC5mseRRQfoEBWRhS5QBd2gKqohih7QE3pBr8aj8Wy8Ge+z1owxn9lHv2R8fAN+qpni</latexit>

 ̃[�0(x)] =
<latexit sha1_base64="dbmjs9I6B7PNEY13NAQnvFK7F0U=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBahbkpSBd0oBTcuK9gHNCFMJpN26GQSZiZiCdm48VfcuFDErf/gzr9x2mahrQcuHM65l3vv8RNGpbKsb6O0tLyyulZer2xsbm3vmLt7HRmnApM2jlksej6ShFFO2ooqRnqJICjyGen6o+uJ370nQtKY36lxQtwIDTgNKUZKS5556CjKApI5LUnzvpMMqZdZee3hxIWX0DOrVt2aAi4SuyBVUKDlmV9OEOM0IlxhhqTs21ai3AwJRTEjecVJJUkQHqEB6WvKUUSkm02/yOGxVgIYxkIXV3Cq/p7IUCTlOPJ1Z4TUUM57E/E/r5+q8MLNKE9SRTieLQpTBlUMJ5HAgAqCFRtrgrCg+laIh0ggrHRwFR2CPf/yIuk06vZpvXF7Vm1eFXGUwQE4AjVgg3PQBDegBdoAg0fwDF7Bm/FkvBjvxsestWQUM/vgD4zPH2dyl9M=</latexit>

The Liouville action (covariant)

exp

⇢
c

24⇡

Z 1

0+
d⌧

Z 1

�1
dx

⇣µ0

✏2
e2! + !̇2 + !02

⌘�
⇥ [�0(x)]

<latexit sha1_base64="73UGFY/5rgBDt3e6pEN8RFB1Umk="></latexit>

: lattice spacing



circuit depth minimization
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path integral optimization

=
?

see the original papers and 1706.00965 by Czech for a qualitative TN interpretation



Setup

5/13

From now on we focus entirely on CFT2 on a line (with no assumptions on c)

The object of interest will be                   and we will ignore normalization ⇢� = e��H

<latexit sha1_base64="x6M61RPngh2qAFtXULRg6iGnBho=">AAACBXicbVC7SgNBFJ2NrxhfUUstBoNgY9iNgjZKwCZlBPOA7LrMTm6SIbOzy8ysEJY0Nv6KjYUitv6DnX/jZJNCEw9cOHPOvcy9J4g5U9q2v63c0vLK6lp+vbCxubW9U9zda6ookRQaNOKRbAdEAWcCGpppDu1YAgkDDq1geDPxWw8gFYvEnR7F4IWkL1iPUaKN5BcPXTmI/NQNQJMxvsJwn57i7IVrY79Ysst2BrxInBkpoRnqfvHL7UY0CUFoyolSHceOtZcSqRnlMC64iYKY0CHpQ8dQQUJQXppdMcbHRuniXiRNCY0z9fdESkKlRmFgOkOiB2rem4j/eZ1E9y69lIk40SDo9KNewrGO8CQS3GUSqOYjQwiVzOyK6YBIQrUJrmBCcOZPXiTNStk5K1duz0vV61kceXSAjtAJctAFqqIaqqMGougRPaNX9GY9WS/Wu/Uxbc1Zs5l99AfW5w8J55ec</latexit>

Matrix elements of      are computed by Euclidean path integral on ⇢�
<latexit sha1_base64="W8w8amkW9YbqIn691X4NSzD23pA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9oQtlsN+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6SGS6F4CwVK3k01p3EoeScc3838zhPXRiTqEScpD2I6VCISjKKVfF+Pkn7uhxzptF+pujV3DrJKvIJUoUCzX/nyBwnLYq6QSWpMz3NTDHKqUTDJp2U/MzylbEyHvGepojE3QT6/eUrOrTIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0U2QC5VmyBVbLIoySTAhswDIQGjOUE4soUwLeythI6opQxtT2YbgLb+8Str1mndZqz9cVRu3RRwlOIUzuAAPrqEB99CEFjBI4Rle4c3JnBfn3flYtK45xcwJ/IHz+QNj05Hm</latexit>

[0,�]⇥ R
<latexit sha1_base64="fpAzk0zrTzXs80YeyQjYXWUdOjE=">AAACBXicbVDLSsNAFJ3UV62vqEtdDBbBhZSkCrqSghuXVewDklAm00k7dPJg5kYooRs3/oobF4q49R/c+TdO2iy09cCFwzn3cu89fiK4Asv6NkpLyyura+X1ysbm1vaOubvXVnEqKWvRWMSy6xPFBI9YCzgI1k0kI6EvWMcfXed+54FJxePoHsYJ80IyiHjAKQEt9cxDxzrFrs+AeNgFHjKF3ZDA0Pezu0nPrFo1awq8SOyCVFGBZs/8cvsxTUMWARVEKce2EvAyIoFTwSYVN1UsIXREBszRNCJ6n5dNv5jgY630cRBLXRHgqfp7IiOhUuPQ1535hWrey8X/PCeF4NLLeJSkwCI6WxSkAkOM80hwn0tGQYw1IVRyfSumQyIJBR1cRYdgz7+8SNr1mn1Wq9+eVxtXRRxldICO0Amy0QVqoBvURC1E0SN6Rq/ozXgyXox342PWWjKKmX30B8bnDzMVl8E=</latexit>

Pe�
R �
0 d⌧

R 1
�1 dx Ttt(x)

<latexit sha1_base64="BuGH7Ry03eVkgIoI6ONUQKgY5eg="></latexit>

We preserve the operator when deforming the metric                                : e2!(⌧,x)(d⌧2 + dx2)
<latexit sha1_base64="bhLDUTPjVxpmXnvzPXuaDhh+IYI=">AAACEHicbZC7SgNBFIZn4y3GW9TSZjCICYawuwpaScDGMoK5QDYJs7MnyZDZCzOzkrDkEWx8FRsLRWwt7XwbJ5dCE38Y+PjPOZw5vxtxJpVpfhupldW19Y30ZmZre2d3L7t/UJNhLChUachD0XCJBM4CqCqmODQiAcR3OdTdwc2kXn8AIVkY3KtRBC2f9ALWZZQobXWyp9BObOwUndCHHsk7isTFYWGM894E2zY+w96wbRc62ZxZMqfCy2DNIYfmqnSyX44X0tiHQFFOpGxaZqRaCRGKUQ7jjBNLiAgdkB40NQbEB9lKpgeN8Yl2PNwNhX6BwlP390RCfClHvqs7faL6crE2Mf+rNWPVvWolLIhiBQGdLerGHKsQT9LBHhNAFR9pIFQw/VdM+0QQqnSGGR2CtXjyMtTsknVesu8ucuXreRxpdISOUR5Z6BKV0S2qoCqi6BE9o1f0ZjwZL8a78TFrTRnzmUP0R8bnDwc1mqg=</latexit>

???



From Euclidean path integrals to circuits in CFT2

6/13

There is a very simple prescription from path integrals on

(a2 + b2) dt2 + 2b dt dy + dy2
<latexit sha1_base64="dLXD4e9cgX7u9bnbLU1TXu1iqWU=">AAACFXicbVBNS8MwGE7n15xfVY9egkOYOEZbBT3JwIvHCe4Dtm6kabaFpWlJUqGU/Qkv/hUvHhTxKnjz35h1PejmAwnP+zzvS/I+XsSoVJb1bRRWVtfWN4qbpa3tnd09c/+gJcNYYNLEIQtFx0OSMMpJU1HFSCcSBAUeI21vcjPz2w9ESBrye5VExA3QiNMhxUhpaWBWK6jvwDPo9Z1T2KtCX2WlA715ld2JVvyk7wzMslWzMsBlYuekDHI0BuZXzw9xHBCuMENSdm0rUm6KhKKYkWmpF0sSITxBI9LVlKOASDfNtprCE634cBgKfbiCmfp7IkWBlEng6c4AqbFc9Gbif143VsMrN6U8ihXheP7QMGZQhXAWEfSpIFixRBOEBdV/hXiMBMJKB1nSIdiLKy+TllOzz2vO3UW5fp3HUQRH4BhUgA0uQR3cggZoAgwewTN4BW/Gk/FivBsf89aCkc8cgj8wPn8Ah7OZbg==</latexit>

to circuits involving components            and          on                    :                             TtM tM
<latexit sha1_base64="2V65PJDarPZ/mduGonWlSWgIBUU=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6EoKbtwIFfqCNoTJdNIOnUzCzI1QQ7/EjQtF3Pop7vwbp2kW2nrgXg7n3MvcOUEiuAbH+bbW1jc2t7ZLO+Xdvf2Din141NFxqihr01jEqhcQzQSXrA0cBOslipEoEKwbTG7nfveRKc1j2YJpwryIjCQPOSVgJN+utPwM/Ox+hvM+8+2qU3Ny4FXiFqSKCjR9+2swjGkaMQlUEK37rpOAlxEFnAo2Kw9SzRJCJ2TE+oZKEjHtZfnhM3xmlCEOY2VKAs7V3xsZibSeRoGZjAiM9bI3F//z+imE117GZZICk3TxUJgKDDGep4CHXDEKYmoIoYqbWzEdE0UomKzKJgR3+curpFOvuRe1+sNltXFTxFFCJ+gUnSMXXaEGukNN1EYUpegZvaI368l6sd6tj8XomlXsHKM/sD5/AOd2kzw=</latexit>

�dt2M + dy2
<latexit sha1_base64="KYENs+SMJMs109s4v4OmqY8PyUM=">AAAB+XicbVDLSsNAFL3xWesr6tLNYBEEsSRR0JUU3LgRKtgHtGmYTCbt0MmDmUmhhP6JGxeKuPVP3Pk3TtsstPXAhcM593LvPX7KmVSW9W2srK6tb2yWtsrbO7t7++bBYVMmmSC0QRKeiLaPJeUspg3FFKftVFAc+Zy2/OHd1G+NqJAsiZ/UOKVuhPsxCxnBSkueaV4EyssfJj0HnaNg3HM8s2JVrRnQMrELUoECdc/86gYJySIaK8KxlB3bSpWbY6EY4XRS7maSppgMcZ92NI1xRKWbzy6foFOtBChMhK5YoZn6eyLHkZTjyNedEVYDuehNxf+8TqbCGzdncZopGpP5ojDjSCVoGgMKmKBE8bEmmAimb0VkgAUmSodV1iHYiy8vk6ZTtS+rzuNVpXZbxFGCYziBM7DhGmpwD3VoAIERPMMrvBm58WK8Gx/z1hWjmDmCPzA+fwCo05Jc</latexit>

1807.02501 by Milsted & Vidal

The basic idea is that we want to generate repeatedly a trafo from a slice at   
to a slice           in a    - by -    fashion using flat space generators:

t
<latexit sha1_base64="qs3vb1H7rt9+UkqsRMd9JrHN+ik=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtOu3WzC7kQoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxIpDLrut1NYW9/Y3Cpul3Z29/YPyodHbROnmvEWi2WsOwE1XArFWyhQ8k6iOY0CyR+C8e3Mf3ji2ohY3eMk4X5Eh0qEglG0UhP75Ypbdecgq8TLSQVyNPrlr94gZmnEFTJJjel6boJ+RjUKJvm01EsNTygb0yHvWqpoxI2fzQ+dkjOrDEgYa1sKyVz9PZHRyJhJFNjOiOLILHsz8T+vm2J47WdCJSlyxRaLwlQSjMnsazIQmjOUE0so08LeStiIasrQZlOyIXjLL6+Sdq3qXVRrzctK/SaPowgncArn4MEV1OEOGtACBhye4RXenEfnxXl3PhatBSefOYY/cD5/AOBDjPg=</latexit>

t+ dt
<latexit sha1_base64="LLJ/ttMebUsmibPZmQxRHFL2pjQ=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBZBEEqigp6k4MVjBfsBbSibzaZdu8mG3YlQSv+DFw+KePX/ePPfuG1z0NYHA4/3ZpiZF6RSGHTdb6ewsrq2vlHcLG1t7+zulfcPmkZlmvEGU1LpdkANlyLhDRQoeTvVnMaB5K1geDv1W09cG6GSBxyl3I9pPxGRYBSt1ERyRkLslStu1Z2BLBMvJxXIUe+Vv7qhYlnME2SSGtPx3BT9MdUomOSTUjczPKVsSPu8Y2lCY2788ezaCTmxSkgipW0lSGbq74kxjY0ZxYHtjCkOzKI3Ff/zOhlG1/5YJGmGPGHzRVEmCSoyfZ2EQnOGcmQJZVrYWwkbUE0Z2oBKNgRv8eVl0jyvehfV8/vLSu0mj6MIR3AMp+DBFdTgDurQAAaP8Ayv8OYo58V5dz7mrQUnnzmEP3A+fwCGbY5t</latexit>

y
<latexit sha1_base64="09pg/sjJIOGPLraOZRaZ1HBm0KM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWak765Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AefXjP0=</latexit>

y
<latexit sha1_base64="09pg/sjJIOGPLraOZRaZ1HBm0KM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWak765Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AefXjP0=</latexit>

@t
<latexit sha1_base64="/af/kwBYc7OzwGf1ZMjYFBJZ+Dw=">AAAB83icdVDLSgMxFM3UV62vqks3wSK4KkkV226k4MZlBWsLnaFk0kwbmsmEJCOUob/hxoUibv0Zd/6NmbaCih64cDjn3uTeEyrBjUXowyusrK6tbxQ3S1vbO7t75f2DO5OkmrIOTUSieyExTHDJOpZbwXpKMxKHgnXDyVXud++ZNjyRt3aqWBCTkeQRp8Q6yfcV0ZYTMcjsbFCuoCpCCGMMc4LrF8iRZrNRww2Ic8uhApZoD8rv/jChacykpYIY08dI2SDLX6SCzUp+apgidEJGrO+oJDEzQTbfeQZPnDKEUaJdSQvn6veJjMTGTOPQdcbEjs1vLxf/8vqpjRpBxqVKLZN08VGUCmgTmAcAh1wzasXUEUI1d7tCOiaaUOtiKrkQvi6F/5O7WhWfVWs355XW5TKOIjgCx+AUYFAHLXAN2qADKFDgATyBZy/1Hr0X73XRWvCWM4fgB7y3T+GFkjw=</latexit>

y
<latexit sha1_base64="09pg/sjJIOGPLraOZRaZ1HBm0KM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWak765Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AefXjP0=</latexit>

y
<latexit sha1_base64="09pg/sjJIOGPLraOZRaZ1HBm0KM=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePHYgq2FNpTNdtKu3WzC7kYoob/AiwdFvPqTvPlv3LY5aOuDgcd7M8zMCxLBtXHdb6ewtr6xuVXcLu3s7u0flA+P2jpOFcMWi0WsOgHVKLjEluFGYCdRSKNA4EMwvp35D0+oNI/lvZkk6Ed0KHnIGTVWak765Ypbdecgq8TLSQVyNPrlr94gZmmE0jBBte56bmL8jCrDmcBpqZdqTCgb0yF2LZU0Qu1n80On5MwqAxLGypY0ZK7+nshopPUkCmxnRM1IL3sz8T+vm5rw2s+4TFKDki0WhakgJiazr8mAK2RGTCyhTHF7K2EjqigzNpuSDcFbfnmVtGtV76Jaa15W6jd5HEU4gVM4Bw+uoA530IAWMEB4hld4cx6dF+fd+Vi0Fpx85hj+wPn8AefXjP0=</latexit>

vec?
<latexit sha1_base64="28fdXr4tMHZyWuwKZFG7Hzi/kCo=">AAAB8nicdVDJSgNBEO2JW4xb1KOXxiB4GnomCSYXCXjxGMEsMBlCT6eSNOlZ6O4JhCGf4cWDIl79Gm/+jZ1FUNEHBY/3qqiqFySCK03Ih5Xb2Nza3snvFvb2Dw6PiscnbRWnkkGLxSKW3YAqEDyCluZaQDeRQMNAQCeY3Cz8zhSk4nF0r2cJ+CEdRXzIGdVG8qbA+lkvAZnM+8USset1UqlUMbGrxHXdmiGk7NbqDnZsskQJrdHsF997g5ilIUSaCaqU55BE+xmVmjMB80IvVZBQNqEj8AyNaAjKz5Ynz/GFUQZ4GEtTkcZL9ftERkOlZmFgOkOqx+q3txD/8rxUD2t+xqMk1RCx1aJhKrCO8eJ/POASmBYzQyiT3NyK2ZhKyrRJqWBC+PoU/0/aru2UbfeuUmpcr+PIozN0ji6Rg65QA92iJmohhmL0gJ7Qs6WtR+vFel215qz1zCn6AevtEzGMkdk=</latexit>

vec||
<latexit sha1_base64="iWqvC4hOGKx7cuDaFQl0gzR/v4U="></latexit>

|vec?| = a
<latexit sha1_base64="BJ9eS7jxYMUllyvl+kQ6Eb9Qg+c=">AAAB+3icdVDJSgNBEO1xjXGL8eilMQiehp5JgslBCXjxGMEskITQ06kkTXoWunuCYZJf8eJBEa/+iDf/xs4iqOiDgsd7VVTV8yLBlSbkw1pb39jc2k7tpHf39g8OM0fZugpjyaDGQhHKpkcVCB5ATXMtoBlJoL4noOGNrud+YwxS8TC405MIOj4dBLzPGdVG6may0zGwbtKOQEYzPMWXmHYzOWKXy6RQKGJiF4nruiVDSN4tlR3s2GSBHFqh2s28t3shi30INBNUqZZDIt1JqNScCZil27GCiLIRHUDL0ID6oDrJ4vYZPjNKD/dDaSrQeKF+n0ior9TE90ynT/VQ/fbm4l9eK9b9UifhQRRrCNhyUT8WWId4HgTucQlMi4khlElubsVsSCVl2sSVNiF8fYr/J3XXdvK2e1vIVa5WcaTQCTpF58hBF6iCblAV1RBD9+gBPaFna2Y9Wi/W67J1zVrNHKMfsN4+Ac1alEY=</latexit>

|vec||| = ±b
<latexit sha1_base64="KBuVBRyP0s5htmTlZ/uZrJzOuGw="></latexit>

TtMy
<latexit sha1_base64="xNbg6Z4aZfAz7W5Rfof61N8nCWE=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePEiVOgXtiFstpt26WYTdjdCCPkXXjwo4tV/481/47bNQVsfDDzem2Fmnh9zprRtf1ultfWNza3ydmVnd2//oHp41FVRIgntkIhHsu9jRTkTtKOZ5rQfS4pDn9OeP72d+b0nKhWLRFunMXVDPBYsYARrIz22vUx72X2e5l61ZtftOdAqcQpSgwItr/o1HEUkCanQhGOlBo4dazfDUjPCaV4ZJorGmEzxmA4MFTikys3mF+fozCgjFETSlNBorv6eyHCoVBr6pjPEeqKWvZn4nzdIdHDtZkzEiaaCLBYFCUc6QrP30YhJSjRPDcFEMnMrIhMsMdEmpIoJwVl+eZV0G3Xnot54uKw1b4o4ynACp3AODlxBE+6gBR0gIOAZXuHNUtaL9W59LFpLVjFzDH9gff4A+jqRGg==</latexit>

⌃t
<latexit sha1_base64="jST4arqbOvUnqtZ0/5d1Rvm1QJo=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2g9oQ9lsN+3S3STuToQS+ie8eFDEq3/Hm//GbZuDtj4YeLw3w8y8IJHCoOt+Oyura+sbm4Wt4vbO7t5+6eCwaeJUM95gsYx1O6CGSxHxBgqUvJ1oTlUgeSsY3Uz91hPXRsTRA44T7is6iEQoGEUrtbv3YqBoD3ulsltxZyDLxMtJGXLUe6Wvbj9mqeIRMkmN6Xhugn5GNQom+aTYTQ1PKBvRAe9YGlHFjZ/N7p2QU6v0SRhrWxGSmfp7IqPKmLEKbKeiODSL3lT8z+ukGF75mYiSFHnE5ovCVBKMyfR50heaM5RjSyjTwt5K2JBqytBGVLQheIsvL5NmteKdV6p3F+XadR5HAY7hBM7Ag0uowS3UoQEMJDzDK7w5j86L8+58zFtXnHzmCP7A+fwB+iuP6g==</latexit>

⌃t+dt
<latexit sha1_base64="3OASAh1kA0m/UAklJ9hHhUOO2yA=">AAAB9HicbVBNSwMxEM36WetX1aOXYBEEoexWQU9S8OKxov2AdinZbLYNTbJrMlsoS3+HFw+KePXHePPfmLZ70NYHA4/3ZpiZFySCG3Ddb2dldW19Y7OwVdze2d3bLx0cNk2casoaNBaxbgfEMMEVawAHwdqJZkQGgrWC4e3Ub42YNjxWjzBOmC9JX/GIUwJW8rsPvC9JL4PzECa9UtmtuDPgZeLlpIxy1Hulr24Y01QyBVQQYzqem4CfEQ2cCjYpdlPDEkKHpM86lioimfGz2dETfGqVEEextqUAz9TfExmRxoxlYDslgYFZ9Kbif14nhejaz7hKUmCKzhdFqcAQ42kCOOSaURBjSwjV3N6K6YBoQsHmVLQheIsvL5NmteJdVKr3l+XaTR5HAR2jE3SGPHSFaugO1VEDUfSEntErenNGzovz7nzMW1ecfOYI/YHz+QPG8ZIX</latexit>

P exp


�
Z tf

ti

dt

Z 1

�1
dy {a(t, y)TtM tM (y) + i b(t, y)TtMy}

�

<latexit sha1_base64="xft6qcpOU3bdO82Q5xb2JY9yAlI="></latexit>

TtMy(y)}
⇤



The basic idea
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If we then take as gates Hermitian exps of            and unitary exps of           ,
then the thing to do is to consider a coordinate trafo

TtM tM
<latexit sha1_base64="2V65PJDarPZ/mduGonWlSWgIBUU=">AAAB+HicbVDLSsNAFJ34rPXRqEs3g0VwVZIq6EoKbtwIFfqCNoTJdNIOnUzCzI1QQ7/EjQtF3Pop7vwbp2kW2nrgXg7n3MvcOUEiuAbH+bbW1jc2t7ZLO+Xdvf2Din141NFxqihr01jEqhcQzQSXrA0cBOslipEoEKwbTG7nfveRKc1j2YJpwryIjCQPOSVgJN+utPwM/Ox+hvM+8+2qU3Ny4FXiFqSKCjR9+2swjGkaMQlUEK37rpOAlxEFnAo2Kw9SzRJCJ2TE+oZKEjHtZfnhM3xmlCEOY2VKAs7V3xsZibSeRoGZjAiM9bI3F//z+imE117GZZICk3TxUJgKDDGep4CHXDEKYmoIoYqbWzEdE0UomKzKJgR3+curpFOvuRe1+sNltXFTxFFCJ+gUnSMXXaEGukNN1EYUpegZvaI368l6sd6tj8XomlXsHKM/sD5/AOd2kzw=</latexit>

i TtMy
<latexit sha1_base64="rpKhgJtbI47KF0z824zUE+Jexn4=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCCylJFXQlBTduhAp9QRvCZDpph04ezNwIMeRL3LhQxK2f4s6/cdpmoa0HLhzOuZd77/FiwRVY1rdRWlvf2Nwqb1d2dvf2q+bBYVdFiaSsQyMRyb5HFBM8ZB3gIFg/lowEnmA9b3o783uPTCoehW1IY+YEZBxyn1MCWnLNKh+e47abgZvd5zjNXbNm1a058CqxC1JDBVqu+TUcRTQJWAhUEKUGthWDkxEJnAqWV4aJYjGhUzJmA01DEjDlZPPDc3yqlRH2I6krBDxXf09kJFAqDTzdGRCYqGVvJv7nDRLwr52Mh3ECLKSLRX4iMER4lgIecckoiFQTQiXXt2I6IZJQ0FlVdAj28surpNuo2xf1xsNlrXlTxFFGx+gEnSEbXaEmukMt1EEUJegZvaI348l4Md6Nj0VryShmjtAfGJ8/CrGSrg==</latexit>

e2!(d⌧2 + dx2)
<latexit sha1_base64="60xMWb3MTw4Zj1cqmMHdM74Pir4=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQEcLMKOhJAl48RjALZCahp6eSNOlZ6O4Rw5CTF3/FiwdFvPoN3vwbO8tBEx8UPN6roqqen3AmlWV9G7ml5ZXVtfx6YWNza3vH3N2ryzgVFGo05rFo+kQCZxHUFFMcmokAEvocGv7geuw37kFIFkd3apiAF5JexLqMEqWljnkI7czBbhxCj4xwKXAVSdsOPsXBQ9s56ZhFq2xNgBeJPSNFNEO1Y365QUzTECJFOZGyZVuJ8jIiFKMcRgU3lZAQOiA9aGkakRCkl03eGOFjrQS4GwtdkcIT9fdERkIph6GvO0Oi+nLeG4v/ea1UdS+9jEVJqiCi00XdlGMV43EmOGACqOJDTQgVTN+KaZ8IQpVOrqBDsOdfXiR1p2yflZ3b82LlahZHHh2gI1RCNrpAFXSDqqiGKHpEz+gVvRlPxovxbnxMW3PGbGYf/YHx+QNk15ch</latexit>

(a2 + b2) dt2 + 2 b dt dy + dy2
<latexit sha1_base64="OvcSb0QA5cBtM+8DIZi34Dqh4OA=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0WoKDWJgq6k4MZlBfuANi2TyaQdOnkwMxFC6Ge48VfcuFDEbXf+jZM0C209MMOZc+7lzj1OxKiQhvGtlVZW19Y3ypuVre2d3T19/6Atwphj0sIhC3nXQYIwGpCWpJKRbsQJ8h1GOs7kLvM7T4QLGgaPMomI7aNRQD2KkVTSUL+ooYEFz6AzsE5h/xy6Mn9aGXfmQn4nSnSTgTXUq0bdyAGXiVmQKijQHOqzvhvi2CeBxAwJ0TONSNop4pJiRqaVfixIhPAEjUhP0QD5RNhpvtgUnijFhV7I1QkkzNXfHSnyhUh8R1X6SI7FopeJ/3m9WHo3dkqDKJYkwPNBXsygDGGWEnQpJ1iyRBGEOVV/hXiMOMJSZVlRIZiLKy+TtlU3L+vWw1W1cVvEUQZH4BjUgAmuQQPcgyZoAQyewSt4Bx/ai/amfWpf89KSVvQcgj/QZj8VKpo0</latexit>

One such trafo is           and                             , but there are moret = ⌧
<latexit sha1_base64="biQpi5zV+Kh7lDGyvyO6Jn1Wi+M=">AAAB73icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9KIUvHisYD+gDWWz3bRLN5u4OxFK6J/w4kERr/4db/4bt20O2vpg4PHeDDPzgkQKg6777aysrq1vbBa2its7u3v7pYPDpolTzXiDxTLW7YAaLoXiDRQoeTvRnEaB5K1gdDv1W09cGxGrBxwn3I/oQIlQMIpWaiO5Jl2kaa9UdivuDGSZeDkpQ456r/TV7ccsjbhCJqkxHc9N0M+oRsEknxS7qeEJZSM64B1LFY248bPZvRNyapU+CWNtSyGZqb8nMhoZM44C2xlRHJpFbyr+53VSDK/8TKgkRa7YfFGYSoIxmT5P+kJzhnJsCWVa2FsJG1JNGdqIijYEb/HlZdKsVrzzSvX+oly7yeMowDGcwBl4cAk1uIM6NICBhGd4hTfn0Xlx3p2PeeuKk88cwR84nz8n+o9h</latexit>

y =

Z x

0
e!(⌧,⇠)d⇠

<latexit sha1_base64="ffYE6BA7HiqlnClBaZb+MpLFfyg=">AAACE3icbVA9SwNBEN2LXzF+RS1tFoOgIuFOBW2UgI1lBKNCLoa9zSRZ3Ns7duck4bj/YONfsbFQxNbGzn/jJqbQxAfDPN6bYXdeEEth0HW/nNzU9MzsXH6+sLC4tLxSXF27MlGiOdR4JCN9EzADUiiooUAJN7EGFgYSroO7s4F/fQ/aiEhdYj+GRsg6SrQFZ2ilZnG3T0+oLxQ2Uze7TXsZhdvUj0LosG0fWbLn98RORlu2NYslt+wOQSeJNyIlMkK1Wfz0WxFPQlDIJTOm7rkxNlKmUXAJWcFPDMSM37EO1C1VLATTSIc3ZXTLKi3ajrQthXSo/t5IWWhMPwzsZMiwa8a9gfifV0+wfdxIhYoTBMV/HmonkmJEBwHRltDAUfYtYVwL+1fKu0wzjjbGgg3BGz95klztl72D8v7FYalyOoojTzbIJtkmHjkiFXJOqqRGOHkgT+SFvDqPzrPz5rz/jOac0c46+QPn4xsNBp2i</latexit>

This simultaneously does two things

• it expresses
       
       in terms of 

• it guarantees that the operatorial expression still reproduces 

!
<latexit sha1_base64="8rhYwXmkMHaxwzbuxkiDa3q0qJE=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexGQU8S8OIxgnlAsoTZSW8yZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVFJpUcaU7ETHAmYSmZZZDJ9FARMShHY1vZ377CbRhSj7YSQKhIEPJYkaJdVKrpwQMSb9c8av+HHiVBDmpoByNfvmrN1A0FSAt5cSYbuAnNsyItoxymJZ6qYGE0DEZQtdRSQSYMJtfO8VnThngWGlX0uK5+nsiI8KYiYhcpyB2ZJa9mfif101tfB1mTCapBUkXi+KUY6vw7HU8YBqo5RNHCNXM3YrpiGhCrQuo5EIIll9eJa1aNbio1u4vK/WbPI4iOkGn6BwF6ArV0R1qoCai6BE9o1f05invxXv3PhatBS+fOUZ/4H3+AJBLjxs=</latexit>

⇢�
<latexit sha1_base64="W8w8amkW9YbqIn691X4NSzD23pA=">AAAB83icbVBNS8NAEJ34WetX1aOXxSJ4KkkV9CQFLx4r2A9oQtlsN+3SzSbsToQS+je8eFDEq3/Gm//GbZuDtj4YeLw3w8y8MJXCoOt+O2vrG5tb26Wd8u7e/sFh5ei4bZJMM95iiUx0N6SGS6F4CwVK3k01p3EoeScc3838zhPXRiTqEScpD2I6VCISjKKVfF+Pkn7uhxzptF+pujV3DrJKvIJUoUCzX/nyBwnLYq6QSWpMz3NTDHKqUTDJp2U/MzylbEyHvGepojE3QT6/eUrOrTIgUaJtKSRz9fdETmNjJnFoO2OKI7PszcT/vF6G0U2QC5VmyBVbLIoySTAhswDIQGjOUE4soUwLeythI6opQxtT2YbgLb+8Str1mndZqz9cVRu3RRwlOIUzuAAPrqEB99CEFjBI4Rle4c3JnBfn3flYtK45xcwJ/IHz+QNj05Hm</latexit>

P exp


�
Z tf

ti

dt

Z 1

�1
dy {a(t, y)TtM tM (y) + i b(t, y)TtMy}

�

<latexit sha1_base64="xft6qcpOU3bdO82Q5xb2JY9yAlI="></latexit>

TtMy(y)}
⇤



Time slicing freedom
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From this point of view, it is more convenient to look the other way around

e2!(d⌧2 + dx2)
<latexit sha1_base64="60xMWb3MTw4Zj1cqmMHdM74Pir4=">AAACBnicbVDJSgNBEO2JW4zbqEcRGoMQEcLMKOhJAl48RjALZCahp6eSNOlZ6O4Rw5CTF3/FiwdFvPoN3vwbO8tBEx8UPN6roqqen3AmlWV9G7ml5ZXVtfx6YWNza3vH3N2ryzgVFGo05rFo+kQCZxHUFFMcmokAEvocGv7geuw37kFIFkd3apiAF5JexLqMEqWljnkI7czBbhxCj4xwKXAVSdsOPsXBQ9s56ZhFq2xNgBeJPSNFNEO1Y365QUzTECJFOZGyZVuJ8jIiFKMcRgU3lZAQOiA9aGkakRCkl03eGOFjrQS4GwtdkcIT9fdERkIph6GvO0Oi+nLeG4v/ea1UdS+9jEVJqiCi00XdlGMV43EmOGACqOJDTQgVTN+KaZ8IQpVOrqBDsOdfXiR1p2yflZ3b82LlahZHHh2gI1RCNrpAFXSDqqiGKHpEz+gVvRlPxovxbnxMW3PGbGYf/YHx+QNk15ch</latexit>

(a2 + b2) dt2 + 2 b dt dy + dy2
<latexit sha1_base64="OvcSb0QA5cBtM+8DIZi34Dqh4OA=">AAACGHicbVDLSsNAFJ3UV62vqEs3g0WoKDWJgq6k4MZlBfuANi2TyaQdOnkwMxFC6Ge48VfcuFDEbXf+jZM0C209MMOZc+7lzj1OxKiQhvGtlVZW19Y3ypuVre2d3T19/6Atwphj0sIhC3nXQYIwGpCWpJKRbsQJ8h1GOs7kLvM7T4QLGgaPMomI7aNRQD2KkVTSUL+ooYEFz6AzsE5h/xy6Mn9aGXfmQn4nSnSTgTXUq0bdyAGXiVmQKijQHOqzvhvi2CeBxAwJ0TONSNop4pJiRqaVfixIhPAEjUhP0QD5RNhpvtgUnijFhV7I1QkkzNXfHSnyhUh8R1X6SI7FopeJ/3m9WHo3dkqDKJYkwPNBXsygDGGWEnQpJ1iyRBGEOVV/hXiMOMJSZVlRIZiLKy+TtlU3L+vWw1W1cVvEUQZH4BjUgAmuQQPcgyZoAQyewSt4Bx/ai/amfWpf89KSVvQcgj/QZj8VKpo0</latexit>

t = t(⌧, x)
<latexit sha1_base64="C2gjTIzbIRYNDzgaDbQCQXH29ko=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoMQQcJuDOhFCHjxGME8IFnC7GQ2GTL7cKY3GEK+w4sHRbz6Md78GyfJHjSxoKGo6qa7y4ul0Gjb31ZmbX1jcyu7ndvZ3ds/yB8eNXSUKMbrLJKRanlUcylCXkeBkrdixWngSd70hrczvzniSosofMBxzN2A9kPhC0bRSC6SG4LFDtLk4um8my/YJXsOskqclBQgRa2b/+r0IpYEPEQmqdZtx47RnVCFgkk+zXUSzWPKhrTP24aGNODancyPnpIzo/SIHylTIZK5+ntiQgOtx4FnOgOKA73szcT/vHaC/rU7EWGcIA/ZYpGfSIIRmSVAekJxhnJsCGVKmFsJG1BFGZqcciYEZ/nlVdIol5zLUvm+UqhW0jiycAKnUAQHrqAKd1CDOjB4hGd4hTdrZL1Y79bHojVjpTPH8AfW5w8QRpDy</latexit>

y = y(⌧, x)
<latexit sha1_base64="sximFq5PSdp68eFaebtJSO2f5pM=">AAAB9HicbVBNS8NAEJ3Ur1q/qh69LBahgpSkFvQiFLx4rGA/oA1ls920SzebuLsphtDf4cWDIl79Md78N27bHLT1wcDjvRlm5nkRZ0rb9reVW1vf2NzKbxd2dvf2D4qHRy0VxpLQJgl5KDseVpQzQZuaaU47kaQ48Dhte+Pbmd+eUKlYKB50ElE3wEPBfEawNpKboBuUlHsaxxdP5/1iya7Yc6BV4mSkBBka/eJXbxCSOKBCE46V6jp2pN0US80Ip9NCL1Y0wmSMh7RrqMABVW46P3qKzowyQH4oTQmN5urviRQHSiWBZzoDrEdq2ZuJ/3ndWPvXbspEFGsqyGKRH3OkQzRLAA2YpETzxBBMJDO3IjLCEhNtciqYEJzll1dJq1pxLivV+1qpXsviyMMJnEIZHLiCOtxBA5pA4BGe4RXerIn1Yr1bH4vWnJXNHMMfWJ8/H9KQ/A==</latexit>

{
<latexit sha1_base64="upvDCQSLkSCAzolUcCjt4Ljdp8E=">AAAB6XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoMeCHjxWsR/QhrLZbtqlm03YnQgl9B948aCIV/+RN/+N2zYHbX0w8Hhvhpl5QSKFQdf9dgpr6xubW8Xt0s7u3v5B+fCoZeJUM95ksYx1J6CGS6F4EwVK3kk0p1EgeTsY38z89hPXRsTqEScJ9yM6VCIUjKKVHnpZv1xxq+4cZJV4OalAjka//NUbxCyNuEImqTFdz03Qz6hGwSSflnqp4QllYzrkXUsVjbjxs/mlU3JmlQEJY21LIZmrvycyGhkziQLbGVEcmWVvJv7ndVMMr/1MqCRFrthiUZhKgjGZvU0GQnOGcmIJZVrYWwkbUU0Z2nBKNgRv+eVV0qpVvYtq7f6yUr/N4yjCCZzCOXhwBXW4gwY0gUEIz/AKb87YeXHenY9Fa8HJZ47hD5zPH51sjWs=</latexit>

This gives us an additional function on top of    ; we can* take it to be    :!
<latexit sha1_base64="8rhYwXmkMHaxwzbuxkiDa3q0qJE=">AAAB7XicbVDLSgNBEJyNrxhfUY9eBoPgKexGQU8S8OIxgnlAsoTZSW8yZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVFJpUcaU7ETHAmYSmZZZDJ9FARMShHY1vZ377CbRhSj7YSQKhIEPJYkaJdVKrpwQMSb9c8av+HHiVBDmpoByNfvmrN1A0FSAt5cSYbuAnNsyItoxymJZ6qYGE0DEZQtdRSQSYMJtfO8VnThngWGlX0uK5+nsiI8KYiYhcpyB2ZJa9mfif101tfB1mTCapBUkXi+KUY6vw7HU8YBqo5RNHCNXM3YrpiGhCrQuo5EIIll9eJa1aNbio1u4vK/WbPI4iOkGn6BwF6ArV0R1qoCai6BE9o1f05invxXv3PhatBS+fOUZ/4H3+AJBLjxs=</latexit>

�
<latexit sha1_base64="jKxwivYfAVNyPzxOs2X1rEGTFhk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgnlAsoTZyWwyZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVhDaJ4kp3ImwoZ5I2LbOcdhJNsYg4bUfj25nffqLaMCUf7CShocBDyWJGsHVSq2fYUOB+ueJX/TnQKglyUoEcjX75qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6qWGJpiM8ZB2HZVYUBNm82un6MwpAxQr7UpaNFd/T2RYGDMRkesU2I7MsjcT//O6qY2vw4zJJLVUksWiOOXIKjR7HQ2YpsTyiSOYaOZuRWSENSbWBVRyIQTLL6+SVq0aXFRr95eV+k0eRxFO4BTOIYArqMMdNKAJBB7hGV7hzVPei/fufSxaC14+cwx/4H3+AJx5jyM=</latexit>



Cost function — an example
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We want to view

as                                   and count gates. Perhaps the simplest thing to do is:Pe�
R 2
1

d
P

I OIY
I()

<latexit sha1_base64="uHpGu/+gnaYl/FMC1uvm0ZJeq2o="></latexit>

costL1 ⇠
<latexit sha1_base64="q7EPhPvd2uKRcvwVa5jrbx/nlnM=">AAAB9XicbVA9SwNBEJ2LXzF+RS1tFoNgFe6ioJUEbCwsIpgPSM5jb7NJluzuHbt7Sjjuf9hYKGLrf7Hz37hJrtDEBwOP92aYmRfGnGnjut9OYWV1bX2juFna2t7Z3SvvH7R0lChCmyTikeqEWFPOJG0aZjjtxIpiEXLaDsfXU7/9SJVmkbw3k5j6Ag8lGzCCjZUe0ixIb4PUy7KeZiIoV9yqOwNaJl5OKpCjEZS/ev2IJIJKQzjWuuu5sfFTrAwjnGalXqJpjMkYD2nXUokF1X46uzpDJ1bpo0GkbEmDZurviRQLrScitJ0Cm5Fe9Kbif143MYNLP2UyTgyVZL5okHBkIjSNAPWZosTwiSWYKGZvRWSEFSbGBlWyIXiLLy+TVq3qnVVrd+eV+lUeRxGO4BhOwYMLqMMNNKAJBBQ8wyu8OU/Oi/PufMxbC04+cwh/4Hz+APpGks4=</latexit>

�
<latexit sha1_base64="jKxwivYfAVNyPzxOs2X1rEGTFhk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgnlAsoTZyWwyZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVhDaJ4kp3ImwoZ5I2LbOcdhJNsYg4bUfj25nffqLaMCUf7CShocBDyWJGsHVSq2fYUOB+ueJX/TnQKglyUoEcjX75qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6qWGJpiM8ZB2HZVYUBNm82un6MwpAxQr7UpaNFd/T2RYGDMRkesU2I7MsjcT//O6qY2vw4zJJLVUksWiOOXIKjR7HQ2YpsTyiSOYaOZuRWSENSbWBVRyIQTLL6+SVq0aXFRr95eV+k0eRxFO4BTOIYArqMMdNKAJBB7hGV7hzVPei/fufSxaC14+cwx/4H3+AJx5jyM=</latexit>  -dependence makes it non-covariant. For !(⌧)

<latexit sha1_base64="Ek+u3g+KTmkaFkBKvBEwA2O776k=">AAAB83icbVDLSgNBEOyNrxhfUY9eBoMQL2E3CnqSgBePEUwMZEOYncwmQ2Zml3kIYclvePGgiFd/xpt/4yTZgyYWNBRV3XR3RSln2vj+t1dYW9/Y3Cpul3Z29/YPyodHbZ1YRWiLJDxRnQhrypmkLcMMp51UUSwiTh+j8e3Mf3yiSrNEPphJSnsCDyWLGcHGSWGYCDrE1dBge94vV/yaPwdaJUFOKpCj2S9/hYOEWEGlIRxr3Q381PQyrAwjnE5LodU0xWSMh7TrqMSC6l42v3mKzpwyQHGiXEmD5urviQwLrScicp0Cm5Fe9mbif17Xmvi6lzGZWkMlWSyKLUcmQbMA0IApSgyfOIKJYu5WREZYYWJcTCUXQrD88ipp12vBRa1+f1lp3ORxFOEETqEKAVxBA+6gCS0gkMIzvMKbZ70X7937WLQWvHzmGP7A+/wBe76RTg==</latexit>

P exp


�
Z tf

ti

dt

Z 1

�1
dy {a(t, y)TtM tM (y) + i b(t, y)TtMy}

�

<latexit sha1_base64="xft6qcpOU3bdO82Q5xb2JY9yAlI="></latexit>

TtMy(y)}
⇤



How to get Liouville as a cost function?
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We tried very hard and kept failing for various reasons. However, it turns out 
that at least the following DBI-ish cost function does the job:

and only if the penalty factors are the same and if we expand in   :✏<latexit sha1_base64="C8uCnLRnQR1HO53djdAGm+EAntU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwX5AG8pmO2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKnR4mmotY9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+b3TsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZs+TAVfIjJhYQpni9lbCRlRRZmxEJRuCt/zyKmnVqt5FtXZ/Wanf5HEU4QRO4Rw8uII63EEDmsBAwDO8wpvz6Lw4787HorXg5DPH8AfO5w9M65Ag</latexit>

Liouville action!!!

   decouples to NLO in   , which we interpret as restoration of covariance✏
<latexit sha1_base64="C8uCnLRnQR1HO53djdAGm+EAntU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0mqoCcpePFYwX5AG8pmO2mXbjZxdyOU0D/hxYMiXv073vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHLR2nimGTxSJWnYBqFFxi03AjsJMopFEgsB2Mb2d++wmV5rF8MJME/YgOJQ85o8ZKnR4mmotY9ssVt+rOQVaJl5MK5Gj0y1+9QczSCKVhgmrd9dzE+BlVhjOB01Iv1ZhQNqZD7FoqaYTaz+b3TsmZVQYkjJUtachc/T2R0UjrSRTYzoiakV72ZuJ/Xjc14bWfcZmkBiVbLApTQUxMZs+TAVfIjJhYQpni9lbCRlRRZmxEJRuCt/zyKmnVqt5FtXZ/Wanf5HEU4QRO4Rw8uII63EEDmsBAwDO8wpvz6Lw4787HorXg5DPH8AfO5w9M65Ag</latexit>

�
<latexit sha1_base64="jKxwivYfAVNyPzxOs2X1rEGTFhk=">AAAB7XicbVDLSgNBEOyNrxhfUY9eBoPgKexGQU8S8OIxgnlAsoTZyWwyZh7LzKwQlvyDFw+KePV/vPk3TpI9aGJBQ1HVTXdXlHBmrO9/e4W19Y3NreJ2aWd3b/+gfHjUMirVhDaJ4kp3ImwoZ5I2LbOcdhJNsYg4bUfj25nffqLaMCUf7CShocBDyWJGsHVSq2fYUOB+ueJX/TnQKglyUoEcjX75qzdQJBVUWsKxMd3AT2yYYW0Z4XRa6qWGJpiM8ZB2HZVYUBNm82un6MwpAxQr7UpaNFd/T2RYGDMRkesU2I7MsjcT//O6qY2vw4zJJLVUksWiOOXIKjR7HQ2YpsTyiSOYaOZuRWSENSbWBVRyIQTLL6+SVq0aXFRr95eV+k0eRxFO4BTOIYArqMMdNKAJBB7hGV7hzVPei/fufSxaC14+cwx/4H3+AJx5jyM=</latexit>

total derivative



circuit depth minimization
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path integral optimization

=



Summary
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To my taste,       and      looked a lot like calculating HRT surfaces before first 
works on entanglement entropy in QFT (pioneers: 1980s, booming > 2004)

CV
<latexit sha1_base64="gNjVQ3wGrFkeh5KMF5+YFGknai0=">AAAB83icbVDLSsNAFL2pr1pfVZduBovgqiRV0JUUunFZwT6gCWUynbRDJ5MwD6GE/IYbF4q49Wfc+TdO2yy09cCFwzn3cu89YcqZ0q777ZQ2Nre2d8q7lb39g8Oj6vFJVyVGEtohCU9kP8SKciZoRzPNaT+VFMchp71w2pr7vScqFUvEo56lNIjxWLCIEayt5Gc+wRy18mHWzYfVmlt3F0DrxCtIDQq0h9Uvf5QQE1OhCcdKDTw31UGGpWaE07ziG0VTTKZ4TAeWChxTFWSLm3N0YZURihJpS2i0UH9PZDhWahaHtjPGeqJWvbn4nzcwOroNMiZSo6kgy0WR4UgnaB4AGjFJieYzSzCRzN6KyARLTLSNqWJD8FZfXifdRt27qjcermvNuyKOMpzBOVyCBzfQhHtoQwcIpPAMr/DmGOfFeXc+lq0lp5g5hT9wPn8A0DmRhg==</latexit>

CA
<latexit sha1_base64="ZCcwqqe28+4fRSPwUVrRJBSOqaY=">AAAB83icbVDLSsNAFL3xWeur6tLNYBFclaQKupJKNy4r2Ac0oUymk3boZBLmIZSQ33DjQhG3/ow7/8Zpm4W2HrhwOOde7r0nTDlT2nW/nbX1jc2t7dJOeXdv/+CwcnTcUYmRhLZJwhPZC7GinAna1kxz2kslxXHIaTecNGd+94lKxRLxqKcpDWI8EixiBGsr+ZlPMEfNfJDd5YNK1a25c6BV4hWkCgVag8qXP0yIianQhGOl+p6b6iDDUjPCaV72jaIpJhM8on1LBY6pCrL5zTk6t8oQRYm0JTSaq78nMhwrNY1D2xljPVbL3kz8z+sbHd0EGROp0VSQxaLIcKQTNAsADZmkRPOpJZhIZm9FZIwlJtrGVLYheMsvr5JOveZd1uoPV9XGbRFHCU7hDC7Ag2towD20oA0EUniGV3hzjPPivDsfi9Y1p5g5gT9wPn8AsFCRcQ==</latexit>

This led to first works on defining complexity in QFTs with two approaches
developed: geometric gate counting and path-integral optimization

What I presented today is that

path-integral 
optimization

⇢
<latexit sha1_base64="ijdYiwoP3iSvZutJTCsYeqv0dB8=">AAAB7nicbVBNS8NAEJ34WetX1aOXYBE8laQKepKCF48V7Ae0oWy2k3bpZhN2J0Ip/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEphyPO+nbX1jc2t7cJOcXdv/+CwdHTcNEmmOTZ4IhPdDplBKRQ2SJDEdqqRxaHEVji6m/mtJ9RGJOqRxikGMRsoEQnOyEqtrslCg9Qrlb2KN4e7SvyclCFHvVf66vYTnsWoiEtmTMf3UgomTJPgEqfFbmYwZXzEBtixVLEYTTCZnzt1z63Sd6NE21LkztXfExMWGzOOQ9sZMxqaZW8m/ud1MopugolQaUao+GJRlEmXEnf2u9sXGjnJsSWMa2FvdfmQacbJJlS0IfjLL6+SZrXiX1aqD1fl2m0eRwFO4QwuwIdrqME91KEBHEbwDK/w5qTOi/PufCxa15x85gT+wPn8AY2oj7I=</latexit>

geometric
gate counting

1904.02713 with Camargo, Jefferson and Knaute



Outlook
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In our derivation, Liouville appears only as a NLO approximation in UV cut-off

However, optimization has been done by putting both terms in the expansion 
to be of the same order; therefore, the expansion is likely to break down

This provides a strong incentive for considering higher order terms; we believe
imposing covariance very much constrains choices of cost functions

Setting aside Liouville, it seems to be the time to start thinking about cost 
functions as functionals of sources. Is it the path to prove         ?   CV/A

<latexit sha1_base64="dWiljqttjBDH8sRutgK+nFAgHZM=">AAAB9XicbVBNS8NAEJ3Ur1q/qh69LBbBU02qoCep9OKxgv2ANpbNdtMu3WzC7kYpIf/DiwdFvPpfvPlv3LQ5aOuDgcd7M8zM8yLOlLbtb6uwsrq2vlHcLG1t7+zulfcP2iqMJaEtEvJQdj2sKGeCtjTTnHYjSXHgcdrxJo3M7zxSqVgo7vU0om6AR4L5jGBtpIekTzBHjXSQtM9u0kG5YlftGdAycXJSgRzNQfmrPwxJHFChCcdK9Rw70m6CpWaE07TUjxWNMJngEe0ZKnBAlZvMrk7RiVGGyA+lKaHRTP09keBAqWngmc4A67Fa9DLxP68Xa//KTZiIYk0FmS/yY450iLII0JBJSjSfGoKJZOZWRMZYYqJNUCUTgrP48jJp16rOebV2d1GpX+dxFOEIjuEUHLiEOtxCE1pAQMIzvMKb9WS9WO/Wx7y1YOUzh/AH1ucPzMuSCg==</latexit>

Does cost function has sth to do in the end with the path-integration measure?

1904.02713 with Camargo, Jefferson and Knaute

a bit in vain of 1806.10144 by Belin et al., …


