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On Entanglement Hamiltonians
in 1D free lattice models

Giuseppe Di Giulio, Raul Arias, E.T.
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Viktor Eisler, E.T., Ingo Peschel
<latexit sha1_base64="Uyva6Y92R1WDp0q39ToxGs+zn0I=">AAACDnicbZBLSwMxFIUzPmt9jbp0EywFF2WYqYIuC1LQXYW+oC0lk95pQzPJkGSEUvoL3PhX3LhQxK1rd/4b08dCW8/q45wbcu8JE8608f1vZ219Y3NrO7OT3d3bPzh0j47rWqaKQo1KLlUzJBo4E1AzzHBoJgpIHHJohMObad54AKWZFFUzSqATk75gEaPEWKvr5tthhOtsaKTCZaY5qAIue1WvgO9EX+IKaDoA3nVzvufPhFchWEAOLVTpul/tnqRpDMJQTrRuBX5iOmOiDKMcJtl2qiEhdEj60LIoSAy6M56dM8F56/RwZDeKpDB45v5+MSax1qM4tJMxMQO9nE3N/7JWaqLrzpiJJDUg6PyjKOXYSDztBveYAmr4yAKhitldMR0QRaixDWZtCcHyyatQL3rBhVe8L+ZKl6V5HRl0is7QOQrQFSqhW1RBNUTRI3pGr+jNeXJenHfnYz665iwqPEF/5Hz+AGa5mpY=</latexit>
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JSTAT
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Entangle This IV: Chaos, Order and Qubits
<latexit sha1_base64="dS1iIMoKd/bSGeJlb3ZelJDyKLs=">AAACFnicbVDLSgNBEJz1GeMr6tHLYBA8aNiNiOJJCIKeVDBRSELone0kQ2Znl5leIQS/wou/4sWDIl7Fm3/jJObgq6ChqOqmuytMlbTk+x/exOTU9Mxsbi4/v7C4tFxYWa3ZJDMCqyJRibkOwaKSGqskSeF1ahDiUOFV2KsM/asbNFYm+pL6KTZj6GjZlgLISa3CTkMSP9YEuqOQX3al5ae1Q17pQmK3+ZmJ0HDQEb/IQkm2VSj6JX8E/pcEY1JkY5y3Cu+NKBFZjJqEAmvrgZ9ScwCGpFB4m29kFlMQPehg3VENMdrmYPTWLd90SsTbiXGliY/U7xMDiK3tx6HrjIG69rc3FP/z6hm1D5oDqdOMUIuvRe1McUr4MCMeSYOCVN8REEa6W7noggFBLsm8CyH4/fJfUiuXgt1S+aJcPNobx5Fj62yDbbGA7bMjdsLOWZUJdsce2BN79u69R+/Fe/1qnfDGM2vsB7y3T835nds=</latexit>
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talk
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Entangle This
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(large N-th)
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Entanglement Entropy (EE), EH & Contour for EE

e.g.: spatial bipartition

BA

Quantum system in its ground state: ⇢ = | ih |
<latexit sha1_base64="UAvnG0Hxo7fWfpPWbAisWfIAxg8="></latexit>

Factorised Hilbert space H = HA ⌦HB
<latexit sha1_base64="r9wAmW2H2Xw4VrMzZHOwrGK25H0="></latexit>

�A = TrB�reduced density matrixA’s

(normalisation: Tr⇢A = 1)
<latexit sha1_base64="cv3O8gPOhWR59QOG/WQ0b2jtnOU=">AAACEHicbVDLSgNBEJz1GeMr6tHLYBTjJexGQRGEiBePEZIYSEKYnUzMkHksM71iWPIJXvwVLx4U8erRm3/j5HHQxIKGoqqb7q4wEtyC7397c/MLi0vLqZX06tr6xmZma7tqdWwoq1AttKmFxDLBFasAB8FqkWFEhoLdhr2roX97z4zlWpWhH7GmJHeKdzgl4KRW5jCntJHEbRoJ53i/AewBjEzKZoAbpqtblxfB/lErk/Xz/gh4lgQTkkUTlFqZr0Zb01gyBVQQa+uBH0EzIQY4FWyQbsSWRYT2yB2rO6qIZLaZjB4a4AOntHFHG1cK8Ej9PZEQaW1fhq5TEujaaW8o/ufVY+icNROuohiYouNFnVhg0HiYDm5zwyiIviOEGu5uxbRLDKHgMky7EILpl2dJtZAPjvOFm0K2eDKJI4V20R7KoQCdoiK6RiVUQRQ9omf0it68J+/Fe/c+xq1z3mRmB/2B9/kDf2mcKQ==</latexit>

Entanglement Entropy (EE)
<latexit sha1_base64="oSAq+EKi9joAlb0tDWBl8xaiwf4=">AAACAnicbVDLSgMxFM34rPU16krcBItQN2WmgrosSMFlBfuAdiiZ9LYNzWSGJCMMQ3Hjr7hxoYhbv8Kdf2OmnYW2HgicnHNvcu/xI86Udpxva2V1bX1js7BV3N7Z3du3Dw5bKowlhSYNeSg7PlHAmYCmZppDJ5JAAp9D25/cZH77AaRiobjXSQReQEaCDRkl2kh9+7guNBEjDgEIjc1FhlGCy/X6ed8uORVnBrxM3JyUUI5G3/7qDUIaZw9RTpTquk6kvZRIzSiHabEXK4gInZARdA0VJADlpbMVpvjMKAM8DKU5ZpCZ+rsjJYFSSeCbyoDosVr0MvE/rxvr4bWXMhHFGgSdfzSMOdYhzvLAAyaBap4YQqhkZlZMx0QSqk1qRROCu7jyMmlVK+5FpXpXLdUu8zgK6ASdojJy0RWqoVvUQE1E0SN6Rq/ozXqyXqx362NeumLlPUfoD6zPHxtMlok=</latexit>

SA ⌘ �TrA(⇢A log ⇢A)
<latexit sha1_base64="yKp1fxRkcT0nCCnirt5HUybj8v4="></latexit>

sA(i) > 0
<latexit sha1_base64="fufs6a72pnnGkIFCnUSeWxoHJdM=">AAAB+3icbVDJSgNBEO2JW4zbGMGLl8YgxEuYiaA5Rrx4jGAWSIahp1OTNOlZ7O4Rw5D/8JSLB0W8+iPeRD/GznLQxAcFj/eqqKrnxZxJZVmfRmZldW19I7uZ29re2d0z9/MNGSWCQp1GPBItj0jgLIS6YopDKxZAAo9D0xtcTfzmPQjJovBWDWNwAtILmc8oUVpyzbx0L4vsFHd6cCc5CRW2XLNglawp8DKx56RQPYzHj99flZprfnS6EU0CCBXlRMq2bcXKSYlQjHIY5TqJhJjQAelBW9OQBCCddHr7CJ9opYv9SOjS26fq74mUBFIOA093BkT15aI3Ef/z2onyK07KwjhRENLZIj/hWEV4EgTuMgFU8aEmhAqmb8W0TwShSseV0yHYiy8vk0a5ZJ+Vyjc6jXM0QxYdoWNURDa6QFV0jWqojih6QGP0jF6MkfFkvBpvs9aMMZ85QH9gvP8Am4uXNg==</latexit>

Contour function for the EE sA(i)
<latexit sha1_base64="lZ7RT0UzAiiVHph23l5XFOfvV2s=">AAACD3icbVC7TsMwFHXKq5RXgJHFogWVpUqKBEgsRVUlxiLRh9RGleM6rVXHiWwHqYr6Byz8CgsDCLGysvE3OGkGaDnT0Tn32uceN2RUKsv6NnIrq2vrG/nNwtb2zu6euX/QlkEkMGnhgAWi6yJJGOWkpahipBsKgnyXkY47qSd+54EISQN+r6YhcXw04tSjGCktDczTesCVfgx6EceJBL1AQDUmsNGApf61HNyU6VlpYBatipUCLhM7I0WQoTkwv/rDAEc+4QozJGXPtkLlxEgoihmZFfqRJCHCEzQiPU058ol04vSeGTzRyjAN4ul0MFV/b8TIl3Lqu3rSR2osF71E/M/rRcq7cmLKw0gRjucfeRGDKoBJOXBIBcGKTTVBWFCdFeIxEggrXWFBl2AvnrxM2tWKfV6p3lWLtYusjjw4AsegDGxwCWrgFjRBC2DwCJ7BK3gznowX4934mI/mjGznEPyB8fkDPdOayw==</latexit>

(and other requirements)
<latexit sha1_base64="Ew1cxI6pCadZA1WQFELbBgrbZiQ=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR6qYkVdBlwY3LCvYBbSiTyW07dDKJMxOhhLrxV9y4UMStf+HOv3HSZqGtBwYO59zDnXv8mDOlHefbKqysrq1vFDdLW9s7u3v2/kFLRYmk0KQRj2THJwo4E9DUTHPoxBJI6HNo++PrzG8/gFQsEnd6EoMXkqFgA0aJNlLfPqoQEeBIj0BiCfcJkxCC0Oqsb5edqjMDXiZuTsooR6Nvf/WCiCZZmnKiVNd1Yu2lRGpGOUxLvURBTOiYDKFrqCAhKC+dXTDFp0YJ8CCS5gmNZ+rvREpCpSahbyZDokdq0cvE/7xuogdXXspEnGgQdL5okHCsI5zVgQNzMNV8Ygihkpm/YjoiklBtSiuZEtzFk5dJq1Z1z6u121q5fpHXUUTH6ARVkIsuUR3doAZqIooe0TN6RW/Wk/VivVsf89GClWcO0R9Ynz8QipaZ</latexit>

SA =
X

i2A

sA(i)
<latexit sha1_base64="giYIsh0GHsP3cEAdDLYkBKEWJXU=">AAACB3icbVC7SgNBFJ2NryS+Vi0FGQxChBB2I6hNIMHGzkjMA7JhmZ1MkiGzs8vMrBCWdDb+io2FIrbiH9j5B/6AvZNHoYkHLhzOuZd77/FCRqWyrE8jsbS8srqWTKXXNza3ts2d3boMIoFJDQcsEE0PScIoJzVFFSPNUBDke4w0vMHF2G/cEiFpwG/UMCRtH/U47VKMlJZc86DqlmEROjLy3Zg6OYdyJwfLIyjdcpYeu2bGylsTwEViz0imVHz//rpKVSuu+eF0Ahz5hCvMkJQt2wpVO0ZCUczIKO1EkoQID1CPtDTlyCeyHU/+GMEjrXRgNxC6uIIT9fdEjHwph76nO32k+nLeG4v/ea1Idc/bMeVhpAjH00XdiEEVwHEosEMFwYoNNUFYUH0rxH0kEFY6urQOwZ5/eZHUC3n7JF+41mmcgimSYB8cgiywwRkogUtQATWAwR14AE/g2bg3Ho0X43XamjBmM3vgD4y3H8zymwU=</latexit>

Entanglement Hamiltonian (EH) bKA
<latexit sha1_base64="EnhSNbFLgyol4NQrJ5bRjepXP/0=">AAACFnicbVDLSgNBEJz1bXxFPXoZjIIeDLsR1KMiQsCLglEhCaF30kmGzM4uM71KWPIVXvwVLx4U8Sre/BsnMQdfBQNFVXdPd4WJkpZ8/8MbG5+YnJqemc3NzS8sLuWXVy5tnBqBFRGr2FyHYFFJjRWSpPA6MQhRqPAq7B4P/KsbNFbG+oJ6CdYjaGvZkgLISY38zokm0G2FEWriZYikolhL0HzrpLzNN2q3sokdoOy03zjaaOQLftEfgv8lwYgU2Ahnjfx7rRmLdDBcKLC2GvgJ1TMwJIXCfq6WWkxAdKGNVUc1RGjr2fCsPt90SpO3YuOeW26ofu/IILK2F4WuMgLq2N/eQPzPq6bUOqhnUicpoRZfH7VSxSnmg4x4UxoUpHqOgDDS7cpFBwwIcknmXAjB75P/kstSMdgtls5LhcO9URwzbI2tsy0WsH12yMrsjFWYYHfsgT2xZ+/ee/RevNev0jFv1LPKfsB7+wS3QZ5k</latexit>

⇢A / e�
bKA

<latexit sha1_base64="TM6YaxgdSN5q2weochMMTHZQaS0=">AAACD3icbVC7SgNBFJ2Nj2h8RS1tBkWx0LAbi1gm2AgiKBiNZOMyO3vXDJndWWZmlbDkAwQbwS+xsVDE1tbOv3HyKNR4YOBwzr3cOcdPOFPatr+s3MTk1HR+ZrYwN7+wuFRcXjlXIpUU6lRwIRs+UcBZDHXNNIdGIoFEPocLv3PQ9y9uQCom4jPdTaAVkeuYhYwSbSSvuOXKtvBq2N1xEykSLQzDcJXturcsgDbR2VHPq/W84oZdsgfA48QZkY3qyuXxY/6OnHjFTzcQNI0g1pQTpZqOnehWRqRmlEOv4KYKEkI75BqahsYkAtXKBnl6eNMoAQ6FNC/WeKD+3MhIpFQ38s1kRHRb/fX64n9eM9XhfitjcZJqiOnwUJhybGL3y8EBk0A17xpCqGTmr5i2iSRUmwoLpgTnb+Rxcl4uOXul8qlpo4KGmEFraB1tIwdVUBUdohNURxTdoyf0gl6tB+vZerPeh6M5a7Szin7B+vgGLQqeWw==</latexit>



Outline
Entanglement Hamiltonians (EH) in CFT

<latexit sha1_base64="QJoNC0Ck38RRPWwINgNMcTIGDNs=">AAACDnicbVBNS0JBFJ3Xp9mX1bLNkAi2kfcMqqUghksDv0BF7htHHZyZ95iZF4j4C9r0V9q0KKJt63b9m+bpW5R2YOBwzr137j1+yJk2rvvtbGxube/spvbS+weHR8eZk9OmDiJFaIMEPFBtHzTlTNKGYYbTdqgoCJ/Tlj8px37rgSrNAlk305D2BIwkGzICxkr9TK4iDcgRp4JKg6sgGDeBZCA1zleql5hJXL6r9zNZt+AugNeJl5AsSlDrZ766g4BE8VDCQeuO54amNwNlGOF0nu5GmoZAJjCiHUslCKp7s8U5c5yzygAPA2WfXWqh/u6YgdB6KnxbKcCM9aoXi/95ncgMb3szJsPIUEmWHw0jjk2A42zwgClKDJ9aAkQxuysmY1BAjE0wbUPwVk9eJ81iwbsqFO+L2dJ1EkcKnaMLlEceukElVEU11EAEPaJn9IrenCfnxXl3PpalG07Sc4b+wPn8AVR+mu4=</latexit>

EH and contours for the EE in
<latexit sha1_base64="diggiXyzpx5RLtqQEMfbWo52SnY=">AAACB3icbVDLSsNAFL2pr1pfUZeCDBbBVUkqqMuCFLqsYB/QhjKZTNqhk0mYmQgldOfGX3HjQhG3/oI7/8Zpm4W2ntXhnHtnzj1+wpnSjvNtFdbWNza3itulnd29/QP78Kit4lQS2iIxj2XXx4pyJmhLM81pN5EURz6nHX98O/M7D1QqFot7PUmoF+GhYCEjWBtpYJ/WGwiLAJFYaPOmQmEskR5RVK8jJtDALjsVZw60StyclCFHc2B/9YOYpBEVmnCsVM91Eu1lWGpGOJ2W+qmiCSZjPKQ9QwWOqPKy+R1TdG6UYJ4gNHHQXP29keFIqUnkm8kI65Fa9mbif14v1eGNlzGRpJoKsvgoTDnSMZqVggImKdF8YggmkpmsiIywxESb6kqmBHf55FXSrlbcy0r1rlquXeV1FOEEzuACXLiGGjSgCS0g8AjP8Apv1pP1Yr1bH4vRgpXvHMMfWJ8/n4uX0w==</latexit>

harmonic chains (HC)
<latexit sha1_base64="Bav/4XXZr/x+esi+8+V23Zoxsaw=">AAAB/XicbZBLSwMxFIXv+Kz1NT52boJFqJsyU0FdFrrpsoJ9QDuUTJq2oXkMSUaoQ/GvuHGhiFv/hzv/jdN2Ftp6IPBxzr0kOWHEmbGe9+2srW9sbm3ndvK7e/sHh+7RcdOoWBPaIIor3Q6xoZxJ2rDMctqONMUi5LQVjquzvPVAtWFK3ttJRAOBh5INGME2tXru6QhroSQjiIwwkwYVa9XLnlvwSt5caBX8DAqQqd5zv7p9RWJBpSUcG9PxvcgGCdaWEU6n+W5saITJGA9pJ0WJBTVBMn/9FF2kTh8NlE6PtGju/t5IsDBmIsJ0UmA7MsvZzPwv68R2cBskTEaxpZIsLhrEHFmFZlWgPtOUWD5JARPN7KIEjYlNC8unJfjLX16FZrnkX5XKd+VC5TqrIwdncA5F8OEGKlCDOjSAwCM8wyu8OU/Oi/PufCxG15xs5wT+yPn8AR2wlEw=</latexit>

free fermions chains (FFC)
<latexit sha1_base64="d7Gfba1hMpQWdz+NfmzIQk/ryc0=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahbspMBXVZKBSXFewD2qFk0jttaDIzJBmhlIIbf8WNC0Xc+hPu/Bsz7Sy09UDIyTn3cnOPH3OmtON8W7m19Y3Nrfx2YWd3b//APjxqqSiRFJo04pHs+EQBZyE0NdMcOrEEInwObX9cS/32A0jFovBeT2LwBBmGLGCUaCP17ZNAAuAApDBPhemIMHOV6vXaRd8uOmVnDrxK3IwUUYZG3/7qDSKaCAg15USpruvE2psSqRnlMCv0EgUxoWMyhK6hIRGgvOl8hxk+N8oAB5E0J9R4rv7umBKh1ET4plIQPVLLXir+53UTHdx4UxbGiYaQLgYFCcc6wmkgeMAkUM0nhhAqmflrmoIkVJvYCiYEd3nlVdKqlN3LcuWuUqxeZXHk0Sk6QyXkomtURbeogZqIokf0jF7Rm/VkvVjv1seiNGdlPcfoD6zPH1pNlqA=</latexit>

Continuum limit of the EH
<latexit sha1_base64="87ZFUkAd1D9TIe4my9UtLUi25D4=">AAACA3icbVDJSgNBEO2JW4zbqDe9NAbBU5iJoB4DQcgxglkgCaGn05M06WXorhFCCHjxV7x4UMSrP+HNv7GzHDTxQcHjvSqq6kWJ4BaC4NvLrK1vbG5lt3M7u3v7B/7hUd3q1FBWo1po04yIZYIrVgMOgjUTw4iMBGtEw/LUbzwwY7lW9zBKWEeSvuIxpwSc1PVPyloBV2kqseCSA9YxhgHDtxXc9fNBIZgBr5JwQfJogWrX/2r3NE0lU0AFsbYVBgl0xsQAp4JNcu3UsoTQIemzlqOKSGY749kPE3zulB6OtXGlAM/U3xNjIq0dych1SgIDu+xNxf+8VgrxTWfMVZICU3S+KE4FBo2ngeAeN4yCGDlCqOHuVkwHxBAKLracCyFcfnmV1IuF8LJQvCvmS1eLOLLoFJ2hCxSia1RCFVRFNUTRI3pGr+jNe/JevHfvY96a8RYzx+gPvM8fmxeWyQ==</latexit>

of an interval in a FFC
<latexit sha1_base64="ncB8qF097uURw4xK4TemLOXGC5A=">AAACAHicbZDLSgMxFIYz9VbrbdSFCzfBIrgqMxXUZaFQXFawF2iHcibNtKGZZEgyhVK68VXcuFDErY/hzrcxbWehrT8EPv5zDifnDxPOtPG8bye3sbm1vZPfLeztHxweuccnTS1TRWiDSC5VOwRNORO0YZjhtJ0oCnHIaSscVef11pgqzaR4NJOEBjEMBIsYAWOtnnsmIwwCM2GoGgO3gAHXatWeW/RK3kJ4HfwMiihTved+dfuSpDEVhnDQuuN7iQmmoAwjnM4K3VTTBMgIBrRjUUBMdTBdHDDDl9bp40gq+4TBC/f3xBRirSdxaDtjMEO9Wpub/9U6qYnugikTSWqoIMtFUcqxkXieBu4zRYnhEwtAFLN/xWQICoiNQxdsCP7qyevQLJf861L5oVys3GRx5NE5ukBXyEe3qILuUR01EEEz9Ixe0Zvz5Lw4787HsjXnZDOn6I+czx/U2pU3</latexit>

[Eisler, E.T., Peschel, (2019)]
<latexit sha1_base64="bcRPBsb3DR6KRAnSAqNQRUqaSos=">AAACCHicdVDLSgNBEJyNrxhfqx49OBiECGHd3UBMbgEJeIyQxECyhNlJJxky+2BmVgghRy/+ihcPinj1E7z5N04egooWNBRV3XR3+TFnUtn2h5FaWV1b30hvZra2d3b3zP2DpowSQaFBIx6Jlk8kcBZCQzHFoRULIIHP4cYfXc78m1sQkkVhXY1j8AIyCFmfUaK01DWP21UmOYg8rlp1K49rIOkQeB7nXNspn3ldM2tbdqFUKDpYkzk0KZdLrlPEzlLJoiVqXfO904toEkCoKCdSth07Vt6ECMUoh2mmk0iICR2RAbQ1DUkA0pvMH5niU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtrJ6pf8iYsjBMFIV0s6iccqwjPUsE9JoAqPtaEUMH0rZgOiSBU6ewyOoSvT/H/pOlaTsFyr91s5XwZRxodoROUQw66QBV0hWqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJQB2W3g==</latexit>
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 21: Chain of free fermions: Temporal evolution after the global quench of the
contour for the entanglement entropy of an interval made by ` sites, evaluated from (31),
(71) and (72). The inset shows the entanglement entropy for certain values of t, according
to the same colour code of the main plot. The black dashed curve is obtained from (117)
and it does not change significantly for the values of ` corresponding to these data.

regime of long time and large `. We checked numerically this result by plugging into

the code employed to study gr/g1 the asymptotic values for ⌘k found in [49], that will

be reported later in §6.1 (see (115)). The plateaux before t/` ' 1/2 and for long time

should correspond to the ratios between the conformal dimensions in the spectrum of the

underlying CFT, and the data agree with the expected results for a massless Dirac fermion

with free boundary conditions. We remark that in our analysis we considered only the

particle-hole excitations. It would be interesting to improve this numerical analysis by

including higher gaps or by considering other configurations.

In some spin chains at the critical point, the entanglement spectrum for an interval

at equilibrium has been studied numerically in [37] finding the conformal spectrum of

a boundary CFT with free boundary conditions. In the Ising model, the entanglement

spectrum after a global quench has been considered in [56] and also in this model the gaps

close as time evolves when the evolution is determined by a critical hamiltonian.

In Fig. 21 we show the temporal evolution of the contour for the entanglement entropy

evaluated through the prescription of [40] discussed in §3.3, namely by employing (29),

(30), (70) and (72). Notice that the data corresponding to di↵erent values of ` collapse

on the same curves; hence they are also benchmarks to test analytic expressions in the

thermodynamic limit that could be found in future studies. The qualitative behaviour of

the curves in Fig. 21 is the same observed in [40] for a di↵erent global quench and it has

Two global quantum quenches:
<latexit sha1_base64="S4RRwraOUvva2EDJGVLcJU9v93Y=">AAACBXicbVBLSwMxGMzWV62vVY96CBbBU9mtoOKp4MVjhb6gLiWbpm1oHmseSll68eJf8eJBEa/+B2/+G9N2D9o6EDLMfB/JTJwwqk0QfHu5peWV1bX8emFjc2t7x9/da2hpFSZ1LJlUrRhpwqggdUMNI61EEcRjRprx8GriN++J0lSKmhklJOKoL2iPYmSc1PEPaw8S9pmMEYN3FgljubuJwAOiLzt+MSgFU8BFEmakCDJUO/7XbVdiy4kwmCGt22GQmChFylDMyLhwazVJEB6iPmk7KhAnOkqnKcbw2Cld2JPKHWHgVP29kSKu9YjHbpIjM9Dz3kT8z2tb07uIUioSa1yw2UM9y6CRcFIJ7FJFsGEjRxBW1P0V4gFSCBtXXMGVEM5HXiSNcik8LZVvysXKWVZHHhyAI3ACQnAOKuAaVEEdYPAInsErePOevBfv3fuYjea8bGcf/IH3+QNKUJhl</latexit>

temporal evolutions of
<latexit sha1_base64="5tGiwngrI9nuvHp1gVH+UFOnRKY=">AAAB/3icbVA9SwNBEN2LXzF+nQo2NotBsAp3EdQyYGMZwXxAcoS9zVyyZPf22N0LhJjCv2JjoYitf8POf+NecoUmPhh4vDfDzLww4Uwbz/t2CmvrG5tbxe3Szu7e/oF7eNTUMlUUGlRyqdoh0cBZDA3DDId2ooCIkEMrHN1mfmsMSjMZP5hJAoEgg5hFjBJjpZ57YkAkUhGOYSx5mokay6jnlr2KNwdeJX5OyihHved+dfuSpgJiQznRuuN7iQmmRBlGOcxK3VRDQuiIDKBjaUwE6GA6v3+Gz63Sx5FUtmKD5+rviSkRWk9EaDsFMUO97GXif14nNdFNMGVxkhqI6WJRlHJsJM7CwH2mgBo+sYRQxeytmA6JItTYyEo2BH/55VXSrFb8y0r1vlquXeVxFNEpOkMXyEfXqIbuUB01EEWP6Bm9ojfnyXlx3p2PRWvByWeO0R84nz9qTpZO</latexit>

EH matrices
<latexit sha1_base64="lqC/IK6YSbXuXrU4nng1hV58MwY=">AAAB8nicbVDLSgMxFL1TX7W+qi7dBIvgqsxUUJcFEbqsYB/QDiWT3mlDM5khyQhl6Ge4caGIW7/GnX9j2s5CWw8EDufcS849QSK4Nq777RQ2Nre2d4q7pb39g8Oj8vFJW8epYthisYhVN6AaBZfYMtwI7CYKaRQI7ASTu7nfeUKleSwfzTRBP6IjyUPOqLFS775BImoUZ6gH5YpbdRcg68TLSQVyNAflr/4wZmmE0jBBte55bmL8jCrDmcBZqZ9qTCib0BH2LJU0Qu1ni8gzcmGVIQljZZ80ZKH+3shopPU0CuykDTjWq95c/M/rpSa89TMuk9SgZMuPwlQQE5P5/WTIFTIjppZQprjNStiYKsqMbalkS/BWT14n7VrVu6rWHmqV+nVeRxHO4BwuwYMbqEMDmtACBjE8wyu8OcZ5cd6dj+Vowcl3TuEPnM8fyJeQ4w==</latexit>

Contours for the EE
<latexit sha1_base64="1Fn1NfzjF7hMGlz1dqQaGAj34Y4=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KkkFdVkoBZcV7APaUCbTSTt0MgkzEyGE+ituXCji1g9x5984TbPQ1rM6nHPv3DPHjzlT2nG+rY3Nre2d3dJeef/g8OjYPjntqiiRhHZIxCPZ97GinAna0Uxz2o8lxaHPac+fNRd+75FKxSLxoNOYeiGeCBYwgrWRRnalGQltHlMoiCTSU4parZFddWpODrRO3IJUoUB7ZH8NxxFJQio04VipgevE2suw1IxwOi8PE0VjTGZ4QgeGChxS5WV5+Dm6MMo4vx6YKChXf29kOFQqDX0zGWI9VaveQvzPGyQ6uPUyJuJEU0GWh4KEIx2hRRNozCQlmqeGYCKZyYrIFEtMtOmrbEpwV7+8Trr1mntVq9/Xq43roo4SnME5XIILN9CAO2hDBwik8Ayv8GY9WS/Wu/WxHN2wip0K/IH1+QPTJpQu</latexit>

Insights from CFT and
<latexit sha1_base64="Xt26plBWk6BcXi+1cQICrfjADRM=">AAAB/3icbVDLSsNAFJ34rPUVFdy4GSyCq5JUUJeFguiuQl/QhjKZTNqh8wgzE6HELvwVNy4UcetvuPNvnLZZaOuBC4dz7uXee8KEUW0879tZWV1b39gsbBW3d3b39t2Dw5aWqcKkiSWTqhMiTRgVpGmoYaSTKIJ4yEg7HNWmfvuBKE2laJhxQgKOBoLGFCNjpb57fCc0HQyNhrGSHNZuGhCJCPbdklf2ZoDLxM9JCeSo992vXiRxyokwmCGtu76XmCBDylDMyKTYSzVJEB6hAelaKhAnOshm90/gmVUiGEtlSxg4U39PZIhrPeah7eTIDPWiNxX/87qpia+DjIokNUTg+aI4ZdBIOA0DRlQRbNjYEoQVtbdCPEQKYWMjK9oQ/MWXl0mrUvYvypX7Sql6mcdRACfgFJwDH1yBKrgFddAEGDyCZ/AK3pwn58V5dz7mrStOPnME/sD5/AF2TJUK</latexit>

from the quasi-particle picture
<latexit sha1_base64="MEQPpH6a2HT7GmKfio+nxu/Wux0=">AAACCHicbVC7SgNBFJ31GeNr1dLCwSDYGHYjqGXAxjKCeUCyhNnJ3WTI7MOZu0JYUtr4KzYWitj6CXb+jZNkC008cOFwzr0z9x4/kUKj43xbS8srq2vrhY3i5tb2zq69t9/Qcao41HksY9XymQYpIqijQAmtRAELfQlNf3g98ZsPoLSIozscJeCFrB+JQHCGRuraR4GKQ4oDoPcp0+IsYQoFl0ATwTFV0LVLTtmZgi4SNyclkqPWtb86vZinIUTIJdO67ToJeln+7LjYSTUkjA9ZH9qGRiwE7WXTQ8b0xCg9GsTKVIR0qv6eyFio9Sj0TWfIcKDnvYn4n9dOMbjyMhElKULEZx8FqaQY00kqtCcUcJQjQxhXwuxK+YApxtFkVzQhuPMnL5JGpeyelyu3lVL1Io+jQA7JMTklLrkkVXJDaqROOHkkz+SVvFlP1ov1bn3MWpesfOaA/IH1+QPOPJnM</latexit>

[Di Giulio, Arias, E.T., (2019)]
<latexit sha1_base64="05UcMWppQ/lI9bGMS7DtLVhpU0Q=">AAACCXicdVDLSsNAFJ3UV62vqEs3g0WoUGKSQm13FRVdVugL0lAm02k7dPJgZiKU0K0bf8WNC0Xc+gfu/BunbQQVPXDhcM693HuPFzEqpGl+aJml5ZXVtex6bmNza3tH391riTDmmDRxyELe8ZAgjAakKalkpBNxgnyPkbY3Pp/57VvCBQ2DhpxExPXRMKADipFUUk+HzgWFVzRmNCzCM06RKMJLo2EUYcE2reqx29PzpmGWKq WyBRWZQ5FqtWJbZWilSh6kqPf0924/xLFPAokZEsKxzEi6CeKSYkamuW4sSITwGA2Jo2iAfCLcZP7JFB4ppQ8HIVcVSDhXv08kyBdi4nuq00dyJH57M/Evz4nloOImNIhiSQK8WDSIGZQhnMUC+5QTLNlEEYQ5VbdCPEIcYanCy6kQvj6F/5OWbVglw76x87WTNI4sOACHoAAscApq4BrUQRNgcAcewBN41u61R+1Fe120ZrR0Zh/8gPb2CWtjluY=</latexit>



EH in field theories: Bisognano-Wichmann & CFT 

t

x1

QFT in its ground state, A is the (right) half-space x1 > 0 in R1,d�1
<latexit sha1_base64="yuTqsUYAlFin1T4vAOY14MhhXts="></latexit>

bKA is the generator of the Lorentz boosts
<latexit sha1_base64="oMTEWom5boPhc2EVo7yxf4OuYj4=">AAACH3icbVC7TgJBFJ3FF+ILtbSZiCZWZBcTtdTYmGiBiSgJEDI73IUJszObmbsa3PAnNv6KjYXGGDv/xgEpFD3VyTn3ecJECou+/+nlZmbn5hfyi4Wl5ZXVteL6xrXVqeFQ41pqUw+ZBSkU1FCghHpigMWhhJuwfzryb27BWKHVFQ4SaMWsq0QkOEMntYsHO8070YEew+x82D7ZocJS7AHtggLDUBuqo7FwoQ0ovKeh1hZtu1jyy/4Y9C8JJqREJqi2ix/NjuZp7GZwyaxtBH6CrYwZFFzCsNBMLSSM91kXGo4qFoNtZeP/hnTXKR0auWMirZCO1Z8dGYutHcShq4wZ9uy0NxL/8xopRketTKgkRVD8e1GUSoqajsKiHWGAoxw4wrgR7lbKe8wwji7SggshmH75L7mulIP9cuWyUjo+mMSRJ1tkm+yRgBySY3JGqqRGOHkgT+SFvHqP3rP35r1/l+a8Sc8m+QXv8wtgy6KM</latexit>

in the (right) Rindler wedge
<latexit sha1_base64="j4B3zGXefEm3UDRyRt7+26tqWDo=">AAACBXicbVA9SwNBEN3zM8avqKUWi0GITbiLoJYBG8so5gOSEPb2Jrkle3vH7pwSQhob/4qNhSK2/gc7/42bj0ITHww83pthZp6fSGHQdb+dpeWV1bX1zEZ2c2t7Zze3t18zcao5VHksY93wmQEpFFRRoIRGooFFvoS6378a+/V70EbE6g4HCbQj1lOiKzhDK3VyR0JRDIEWtOiFeEpvhQokaPoAQQ86ubxbdCegi8SbkTyZodLJfbWCmKcRKOSSGdP03ATbQ6ZRcAmjbCs1kDDeZz1oWqpYBKY9nHwxoidWCWg31rYU0on6e2LIImMGkW87I4ahmffG4n9eM8XuZXsoVJIiKD5d1E0lxZiOI6GB0MBRDixhXAt7K+Uh04yjDS5rQ/DmX14ktVLROyuWbkr58vksjgw5JMekQDxyQcrkmlRIlXDySJ7JK3lznpwX5935mLYuObOZA/IHzucPDGeXnA==</latexit>

bKA =

Z

A
x1 T00 d

d�1x
<latexit sha1_base64="Xik241jhneyP8s1L18Z+TYJ1DfE="></latexit>

[Bisognano, Wichmann, (1975)]
<latexit sha1_base64="MP/bBMTVgyAG0e8YUplkyMHCoxI=">AAACBnicdVDLSgMxFM34rPVVdSlCsAgVSp2ZYh+7ohuXFewDpkPJpGkbmkmGJCOUoSs3/oobF4q49Rvc+TemD0FFD1w4nHMv994TRIwqbdsf1tLyyuraemojvbm1vbOb2dtvKhFLTBpYMCHbAVKEUU4ammpG2pEkKAwYaQWjy6nfuiVSUcFv9DgifogGnPYpRtpI3cyRd0GVGHDERR62KB6GiPM8zDnV8vmp381k7YJdrBRLDjRkBkOq1YrrlKCzULJggXo3897pCRyHhGvMkFKeY0faT5DUFDMySXdiRSKER2hAPEM5Conyk9kbE3hilB7sC2mKazhTv08kKFRqHAamM0R6qH57U/Evz4t1v+InlEexJhzPF/VjBrWA00xgj0qCNRsbgrCk5laIh0girE1yaRPC16fwf9J0C06x4F672drZIo4UOATHIAccUAY1cAXqoAEwuAMP4Ak8W/fWo/Vivc5bl6zFzAH4AevtE6lxl0A=</latexit>

CFTd and A is a ball of radius R
<latexit sha1_base64="OSthe+QzHyrGRXIhdpkeH2mcjZw=">AAACEHicbVDLSgNBEJyNrxhfqx69DGZFT2E3gnqMBMRjlLwgCaF3djYZMju7zMwKIeQTvPgrXjwo4tWjN//GyeOgiQUNRVU33V1+wpnSrvttZVZW19Y3spu5re2d3T17/6Cu4lQSWiMxj2XTB0U5E7Smmea0mUgKkc9pwx+UJ37jgUrFYlHVw4R2IugJFjIC2khd+7R8U3W6gYNBBNi5djBTGLAPnOM4xBIClirs3DtdO+8W3CnwMvHmJI/mqHTtr3YQkzSiQhMOSrU8N9GdEUjNCKfjXDtVNAEygB5tGSogoqozmj40xidGCXAYS1NC46n6e2IEkVLDyDedEei+WvQm4n9eK9XhVWfERJJqKshsUZhyrGM8SQcHTFKi+dAQIJKZWzHpgwSiTYY5E4K3+PIyqRcL3nmheFfMly7mcWTRETpGZ8hDl6iEblEF1RBBj+gZvaI368l6sd6tj1lrxprPHKI/sD5/AFUcmZo=</latexit>

The Rindler wedge can be conformally mapped
<latexit sha1_base64="D7bAivJ149KBTdvWc460sWhI1KM=">AAACFXicbVDLSgMxFM34rPVVdekmWAQXUmYqqMuCG5dV+oK2lDuZ2zaYZIYko5TSn3Djr7hxoYhbwZ1/Y/pYaOuBkMM593LvPWEiuLG+/+0tLa+srq1nNrKbW9s7u7m9/ZqJU82wymIR60YIBgVXWLXcCmwkGkGGAuvh3dXYr9+jNjxWFTtIsC2hp3iXM7BO6uROK32kt1xFAjV9wKiHlIGiofti1Y21BCEGVEKSYEQ7ubxf8CegiySYkTyZodzJfbWimKUSlWUCjGkGfmLbQ9CWM4GjbCs1mAC7gx42HVUg0bSHk6tG9NgpEXU7uKcsnai/O4YgjRnI0FVKsH0z743F/7xmaruX7SFXSWpRsemgbiqojek4Ihpxjcy6syMOTHO3K2V90MCsCzLrQgjmT14ktWIhOCsUb4r50vksjgw5JEfkhATkgpTINSmTKmHkkTyTV/LmPXkv3rv3MS1d8mY9B+QPvM8fY4yeTA==</latexit>

into the causal diamond of A
<latexit sha1_base64="ATk0yk7cyH8Iq1Et4ho31UAye1A=">AAACB3icbVDLSgMxFM3UV62vUZeCBFvBVZmpoC4rblxWsA9oh5LJZNrQPIYkI5ShOzf+ihsXirj1F9z5N6btLLT1QOBwzr3cnBMmjGrjed9OYWV1bX2juFna2t7Z3XP3D1papgqTJpZMqk6INGFUkKahhpFOogjiISPtcHQz9dsPRGkqxb0ZJyTgaCBoTDEyVuq7x1QYCc2QQIxSjRiMKOJSRFDGsHJd6btlr+rNAJeJn5MyyNHou1+9SOKUE2EwQ1p3fS8xQYaUoZiRSamXapIgPEID0rVUIE50kM1yTOCpVSIYS2WfMHCm/t7IENd6zEM7yZEZ6kVvKv7ndVMTXwUZFUlqiMDzQ3HK4DS6LcWGVgQbNp6mx4rav0I8RAphY6sr2RL8xcjLpFWr+ufV2l2tXL/I6yiCI3ACzoAPLkEd3IIGaAIMHsEzeAVvzpPz4rw7H/PRgpPvHII/cD5/ABhVmBs=</latexit>

t

[Hislop, Longo, (1982)]
<latexit sha1_base64="QqasEQDXRpsWc5sCXiNGrNTqzeQ=">AAACAHicdVDLSgMxFM34rPU16sKFm2ARKpQ6M4Xa7gpuunBRwT5gOpRMmrahmWRIMkIZuvFX3LhQxK2f4c6/MX0IKnrgwuGce7n3njBmVGnH+bBWVtfWNzYzW9ntnd29ffvgsKVEIjFpYsGE7IRIEUY5aWqqGenEkqAoZKQdjq9mfvuOSEUFv9WTmAQRGnI6oBhpI/XsY79OFRNxAV4LPhQFmHerFe886Nk5p+iUKqWyCw2Zw5CqMd0ydJdKDizR6Nnv3b7ASUS4xgwp5btOrIMUSU0xI9NsN1EkRniMhsQ3lKOIqCCdPzCFZ0bpw4GQpriGc/X7RIoipSZRaDojpEfqtzcT//L8RA8qQUp5nGjC8WLRIGFQCzhLA/apJFiziSEIS2puhXiEJMLaZJY1IXx9Cv8nLa/olorejZerXSzjyIATcArywAWXoAbqoAGaAIMpeABP4Nm6tx6tF+t10bpiLWeOwA9Yb5/nmJSb</latexit>

[Casini, Huerta, Myers, (2011)]
<latexit sha1_base64="7zQp5/pZl+O5SfdjI0jsjeUaDsQ=">AAACCHicdVBPSwJBHJ21f2b/tjp2aEgCA7HdFUxvghcvgUGasC4yO446ODu7zMwGi3js0lfp0qGIrn2Ebn2bRt2goh4MPN57P37ze37EqFSW9WFkVlbX1jeym7mt7Z3dPXP/oCPDWGDSxiELRddHkjDKSVtRxUg3EgQFPiM3/qQx929uiZA05NcqiYgXoBGnQ4qR0lLfPHYbSFJOi7AZE6FQEV4mOl6EBcey7TOvb+atklWulis21GQBTWq1qmNXoJ0qeZCi1Tffe4MQxwHhCjMkpWtbkfKmSCiKGZnlerEkEcITNCKuphwFRHrTxSEzeKqVARyGQj+u4EL9PjFFgZRJ4OtkgNRY/vbm4l+eG6th1ZtSHsWKcLxcNIwZVCGctwIHVBCsWKIJwoLqv0I8RgJhpcvI6RK+LoX/k45Tsssl58rJ18/TOrLgCJyAArDBBaiDJmiBNsDgDjyAJ/Bs3BuPxovxuoxmjHTmEPyA8fYJUG+XiQ==</latexit>

bKA = 2⇡

Z

A

R2 � r2

2R
T00 d

d�1x
<latexit sha1_base64="oLNl/CsuYnxl72zzd/afboK6QfQ="></latexit>

bKA = 2⇡

Z `

0

x(`� x)

`
T00 dx

<latexit sha1_base64="oEkBSjwoxa+AAOjPCo5Vdp0qPUc="></latexit>

CFT2 and A is an interval
<latexit sha1_base64="mI/d/cEhORPMWTun46S+5zWnMYA=">AAACB3icbZDLSsNAFIYn9VbrLepSkMFGcFWSCOqyUhCXFXqDNoTJZNoOnUzCzKRQQndufBU3LhRx6yu4822ctllo6w8DH/85hzPnDxJGpbLtb6Owtr6xuVXcLu3s7u0fmIdHLRmnApMmjlksOgGShFFOmooqRjqJICgKGGkHo9qs3h4TIWnMG2qSEC9CA077FCOlLd88rd01LN+1IOIhtG4tSKVGSLkiYoyYb5btij0XXAUnhzLIVffNr14Y4zQiXGGGpOw6dqK8DAlFMSPTUi+VJEF4hAakq5GjiEgvm98xhefaCWE/FvpxBefu74kMRVJOokB3RkgN5XJtZv5X66aqf+NllCepIhwvFvVTBlUMZ6HAkAqCFZtoQFhQ/VeIh0ggrFOQJR2Cs3zyKrTcinNZcR/ccvUqj6MITsAZuAAOuAZVcA/qoAkweATP4BW8GU/Gi/FufCxaC0Y+cwz+yPj8ASWElu8=</latexit>

(ground state)
<latexit sha1_base64="jUAj3V6/FynFilCxl0zentDJpZU=">AAAB9XicbVBNSwMxEM3Wr1q/qh69BItQL2W3gnosePFYwX5Au5ZsNtuGZpMlmVXK0v/hxYMiXv0v3vw3pu0etPXBwOO9GWbmBYngBlz32ymsrW9sbhW3Szu7e/sH5cOjtlGppqxFlVC6GxDDBJesBRwE6yaakTgQrBOMb2Z+55Fpw5W8h0nC/JgMJY84JWClh+pQq1SG2AABdj4oV9yaOwdeJV5OKihHc1D+6oeKpjGTQAUxpue5CfgZ0cCpYNNSPzUsIXRMhqxnqSQxM342v3qKz6wS4khpWxLwXP09kZHYmEkc2M6YwMgsezPxP6+XQnTtZ1wmKTBJF4uiVGBQeBYBDrlmFMTEEkI1t7diOiKaULBBlWwI3vLLq6Rdr3kXtfpdvdK4zOMoohN0iqrIQ1eogW5RE7UQRRo9o1f05jw5L86787FoLTj5zDH6A+fzB/XGkh0=</latexit>



EH: harmonic chains (HC) & free fermions chains (FFC)

bH =
L�1X

i=0

✓
1

2m
p̂
2
i +

m!
2

2
q̂
2
i +



2
(q̂i+1 � q̂i)

2

◆

<latexit sha1_base64="P6wFuKZ7RJfehk/4R/wK/IUl8zo="></latexit>

Harmonic chain
<latexit sha1_base64="aCH8I/p7M9eGD/s4ZU+xvnThh1g=">AAAB+HicbVDLSgNBEOz1GeMjqx69DAbBU9iNoB4DXnKMYB6QLGF2MpsMmccyMyvEkC/x4kERr36KN//GSbIHTSxoKKq66e6KU86MDYJvb2Nza3tnt7BX3D84PCr5xyctozJNaJMornQnxoZyJmnTMstpJ9UUi5jTdjy+m/vtR6oNU/LBTlIaCTyULGEEWyf1/VIda6EkI4iMMJOo75eDSrAAWidhTsqQo9H3v3oDRTJBpSUcG9MNg9RGU6wtI5zOir3M0BSTMR7SrqMSC2qi6eLwGbpwygAlSruSFi3U3xNTLIyZiNh1CmxHZtWbi/953cwmt9GUyTSzVJLloiTjyCo0TwENmKbE8okjmGhml/9rTKzLquhCCFdfXietaiW8qlTvq+XadR5HAc7gHC4hhBuoQR0a0AQCGTzDK7x5T96L9+59LFs3vHzmFP7A+/wBFoqSqw==</latexit>

(periodic b.c.)
<latexit sha1_base64="FSMQlFXXrBnWhis+pDHimQgoSsk=">AAAB+HicbVBNS8NAEN3Ur1o/GvXoZbEI9RKSCuqx4MVjBfsBbSibzaRdutmE3Y1QQ3+JFw+KePWnePPfuG1z0NYHA4/3ZpiZF6ScKe2631ZpY3Nre6e8W9nbPzis2kfHHZVkkkKbJjyRvYAo4ExAWzPNoZdKIHHAoRtMbud+9xGkYol40NMU/JiMBIsYJdpIQ7taT0GyJGQUBw51LoZ2zXXcBfA68QpSQwVaQ/trECY0i0FoyolSfc9NtZ8TqRnlMKsMMgUpoRMygr6hgsSg/Hxx+AyfGyXEUSJNCY0X6u+JnMRKTePAdMZEj9WqNxf/8/qZjm78nIk00yDoclGUcawTPE8Bh0wC1XxqCKGSmVsxHRNJqDZZVUwI3urL66TTcLxLp3HfqDWvijjK6BSdoTry0DVqojvUQm1EUYae0St6s56sF+vd+li2lqxi5gT9gfX5AzVikhg=</latexit>

r̂ =

✓
q
p

◆

<latexit sha1_base64="Ksj4UUA6jA0ZYf/uAgECPqo+/qU="></latexit>

[Peschel, (2003)]
<latexit sha1_base64="vUtxSgNG/AwE9CWgdgxgWGAmEoo=">AAAB+nicdVBNS8NAEN3Ur1q/Wj16WSxCBalJCrW9Fbx4rGBbIQ1ls520SzebsLtRSu1P8eJBEa/+Em/+G7cfgoo+GHi8N8PMvCDhTGnb/rAyK6tr6xvZzdzW9s7uXr6w31ZxKim0aMxjeRMQBZwJaGmmOdwkEkgUcOgEo4uZ37kFqVgsrvU4AT8iA8FCRok2Ui9f8Jqg6BD4KS65tl058Xv5ol22K7VK1cGGzGFIvV5znSp2lkoRLdHs5d+7/ZimEQhNOVHKc+xE+xMiNaMcprluqiAhdEQG4BkqSATKn8xPn+Jjo/RxGEtTQuO5+n1iQiKlxlFgOiOih+q3NxP/8rxUhzV/wkSSahB0sShMOdYxnuWA+0wC1XxsCKGSmVsxHRJJqDZp5UwIX5/i/0nbLTuVsnvlFhtnyziy6BAdoRJy0DlqoEvURC1E0R16QE/o2bq3Hq0X63XRmrGWMwfoB6y3T9DBklo=</latexit>

The EH matrix T can be written in terms of the correlation matrix CA
<latexit sha1_base64="6IYFKEF9Wmwtx47a3BTT2OjeKFY="></latexit>

restricted to the subsystem A
<latexit sha1_base64="ntu6xekcQpEmQt2HrIYGrLmS9us=">AAACCHicbVC7SgNBFJ2Nrxhfq5YWDiaCVdiNoJYRG8sI5gHJEmZnb5Ihsw9m7gohpLTxV2wsFLH1E+z8GyebFJp4YOBwzr3cOcdPpNDoON9WbmV1bX0jv1nY2t7Z3bP3Dxo6ThWHOo9lrFo+0yBFBHUUKKGVKGChL6HpD2+mfvMBlBZxdI+jBLyQ9SPRE5yhkbr2sQKNSnCEgGJMcQBUp74eaYSQlq5LXbvolJ0MdJm4c1Ikc9S69lcniHkaQoRcMq3brpOgN2YKBZcwKXRSDQnjQ9aHtqERC0F74yzIhJ4aJaC9WJkXIc3U3xtjFmo9Cn0zGTIc6EVvKv7ntVPsXXljESUpQsRnh3qpzCKbVmggFHCUI0MYV8L8lfIBU8z0onTBlOAuRl4mjUrZPS9X7irF6sW8jjw5IifkjLjkklTJLamROuHkkTyTV/JmPVkv1rv1MRvNWfOdQ/IH1ucP4WGZLA==</latexit>

bKA =
X̀

i,j=1

Ti,j ĉ
†
i ĉj

<latexit sha1_base64="Y9YF4dSuul0vkrnUHcEcCSDOf/Y="></latexit>

T t = log(C�1
A � 1)

<latexit sha1_base64="cB8lPrXZxMP9wBziM1sSXFiZISg="></latexit>

Chain of free fermions
<latexit sha1_base64="gECUB4mF7lIhkdUIeF2ZBzBy2qA=">AAACAHicbVC7SgNBFJ31GeNr1cLCZjAIVmE3gloG0lhGMA9IQpid3E2GzGOZmRXCksZfsbFQxNbPsPNvnCRbaOKBC4dz7uXee6KEM2OD4NtbW9/Y3Nou7BR39/YPDv2j46ZRqabQoIor3Y6IAc4kNCyzHNqJBiIiDq1oXJv5rUfQhin5YCcJ9AQZShYzSqyT+v5pbUSYxCrGsQbAMWjhdIP7fikoB3PgVRLmpIRy1Pv+V3egaCpAWsqJMZ0wSGwvI9oyymFa7KYGEkLHZAgdRyURYHrZ/IEpvnDKAMdKu5IWz9XfExkRxkxE5DoFsSOz7M3E/7xOauPbXsZkklqQdLEoTjm2Cs/SwAOmgVo+cYRQzdytmI6IJtS6zIouhHD55VXSrJTDq3LlvlKqXudxFNAZOkeXKEQ3qIruUB01EEVT9Ixe0Zv35L14797HonXNy2dO0B94nz+qAJXE</latexit>
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<latexit sha1_base64="mr8RhZfwZBPXprVRaYaldFTK0kk="></latexit>
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<latexit sha1_base64="Mbtt0dvRg9hD8fpRX9PyObLSE3U="></latexit>

bKA =
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<latexit sha1_base64="u1MO5opWKUeT8L3hH2AFhV+0OWI="></latexit>

�A ⌘
✓

Q R
Rt P

◆

<latexit sha1_base64="bEpb6JzNO/xMqy8NEYu46yM8XNM="></latexit>

[Casini, Huerta, (2009)]
<latexit sha1_base64="0KN7Cw7uLRk85jWJDl28k81c0S4=">AAACAXicdVDLSsNAFJ3UV62vqBvBzWARKpSapFDbXaGbLivYB6ShTKaTduhkEmYmQgl146+4caGIW//CnX/j9CGo6IELh3Pu5d57/JhRqSzrw8isrW9sbmW3czu7e/sH5uFRR0aJwKSNIxaJno8kYZSTtqKKkV4sCAp9Rrr+pDH3u7dESBrxGzWNiReiEacBxUhpaWCeuA0kKadF2EyIUKgIC45l1S68gZm3Sla5Wq7YUJMFNKnVqo5dgfZKyYMVWgPzvT+McBISrjBDUrq2FSsvRUJRzMgs108kiRGeoBFxNeUoJNJLFx/M4LlWhjCIhC6u4EL9PpGiUMpp6OvOEKmx/O3Nxb88N1FB1UspjxNFOF4uChIGVQTnccAhFQQrNtUEYUH1rRCPkUBY6dByOoSvT+H/pOOU7HLJuXby9ctVHFlwCs5AAdjgCtRBE7RAG2BwBx7AE3g27o1H48V4XbZmjNXMMfgB4+0TgkyU7g==</latexit>

Gaussianity and Wick theorem allow to write the EH matrix HA
<latexit sha1_base64="GpHPsD5Bj3iGUsS97AQ3vTrE2ag="></latexit>

in terms of the reduced covariance matrix �A ⌘ Rehr̂ r̂ti|A
<latexit sha1_base64="33vyoor8G3mFbpCCNcoH+CVpHdo="></latexit>

[Banchi, Braunstein, Pirandola, (2015)]
<latexit sha1_base64="y5wq71bMCpQwRZ98sbPnXRrg6xI="></latexit>

[Peschel, (2003)]
<latexit sha1_base64="jujzqBMt8P6KpRt0ULummRf4eKg=">AAAB+nicdVBdSwJBFJ21L7OvtR57GZLAIGx3JdQ3oZceDVIDXWR2vOrg7OwyM1uI+VN66aGIXvslvfVvGnWDijpw4XDOvdx7TxBzprTjfFiZldW19Y3sZm5re2d3z87vt1SUSApNGvFI3gREAWcCmpppDjexBBIGHNrB+GLut29BKhaJaz2JwQ/JULABo0QbqWfnOw1QdAT8FBc9xymf+D274JSc84rrVbEhCxhSq1U9t4rdVCmgFI2e/d7tRzQJQWjKiVId14m1PyVSM8phlusmCmJCx2QIHUMFCUH508XpM3xslD4eRNKU0Hihfp+YklCpSRiYzpDokfrtzcW/vE6iB1V/ykScaBB0uWiQcKwjPM8B95kEqvnEEEIlM7diOiKSUG3SypkQvj7F/5OWV3LLJe/KK9TP0jiy6BAdoSJyUQXV0SVqoCai6A49oCf0bN1bj9aL9bpszVjpzAH6AevtE9Z+kl4=</latexit>



EH of an interval in the FFC: continuum limit

[Eisler, E.T., Peschel, (2019)]
<latexit sha1_base64="bcRPBsb3DR6KRAnSAqNQRUqaSos=">AAACCHicdVDLSgNBEJyNrxhfqx49OBiECGHd3UBMbgEJeIyQxECyhNlJJxky+2BmVgghRy/+ihcPinj1E7z5N04egooWNBRV3XR3+TFnUtn2h5FaWV1b30hvZra2d3b3zP2DpowSQaFBIx6Jlk8kcBZCQzHFoRULIIHP4cYfXc78m1sQkkVhXY1j8AIyCFmfUaK01DWP21UmOYg8rlp1K49rIOkQeB7nXNspn3ldM2tbdqFUKDpYkzk0KZdLrlPEzlLJoiVqXfO904toEkCoKCdSth07Vt6ECMUoh2mmk0iICR2RAbQ1DUkA0pvMH5niU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtrJ6pf8iYsjBMFIV0s6iccqwjPUsE9JoAqPtaEUMH0rZgOiSBU6ewyOoSvT/H/pOlaTsFyr91s5XwZRxodoROUQw66QBV0hWqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJQB2W3g==</latexit>

Standard procedure for the continuum limit (long range hopping)
<latexit sha1_base64="sJCoc1V9wxWUu6926aWx9cXIGNo="></latexit>

x = i s
<latexit sha1_base64="h/dVNmD7ssCCUtEqpXI1uuYFGo4=">AAAB73icbZDLSgMxFIbPeK31VnXpJliEClJmKqgbseDGZQV7gc5QMmmmDc1kxiQjlqHPILhxoYhb38GVj+DOB3Fvello6w+Bj/8/h5xz/JgzpW37y5qbX1hcWs6sZFfX1jc2c1vbNRUlktAqiXgkGz5WlDNBq5ppThuxpDj0Oa37vYthXr+lUrFIXOt+TL0QdwQLGMHaWI27M8TcQ6RaubxdtEdCs+BMIH/+Xvj+uHcPKq3cp9uOSBJSoQnHSjUdO9ZeiqVmhNNB1k0UjTHp4Q5tGhQ4pMpLR/MO0L5x2iiIpHlCo5H7uyPFoVL90DeVIdZdNZ0Nzf+yZqKDUy9lIk40FWT8UZBwpCM0XB61maRE874BTCQzsyLSxRITbU6UNUdwpleehVqp6BwVS1d2vnwMY2VgF/agAA6cQBkuoQJVIMDhAZ7g2bqxHq0X63VcOmdNenbgj6y3HxG0kwU=</latexit>

` = Ns = const
<latexit sha1_base64="Il7kPkEIUCz1YgIaRKo6fB9la9k=">AAACBHicbVA9SwNBEN3z2/h1aplmMQjahLsIaiMGbKxEwcRALoS9zUSX7O0du3NiOFLY2PozbCwUsRMLf4KdP8TeTWKhxgczPN6bYXdemEhh0PM+nLHxicmp6ZnZ3Nz8wuKSu7xSNXGqOVR4LGNdC5kBKRRUUKCEWqKBRaGEs7Bz0PfPLkEbEatT7CbQiNi5Em3BGVqp6eYDkJLu0SNqbA8QrlBHGY+VwV7TLXhFbwA6SvxvUth/2fh8uw02j5vue9CKeRqBQi6ZMXXfS7CRMY2CS+jlgtRAwniHnUPdUsUiMI1scESPrlulRduxtqWQDtSfGxmLjOlGoZ2MGF6Yv15f/M+rp9jebWRCJSmC4sOH2qmkGNN+IrQlNHCUXUsY18L+lfILphlHm1vOhuD/PXmUVEtFf6tYOvEK5W0yxAzJkzWyQXyyQ8rkkByTCuHkmtyRB/Lo3Dj3zpPzPBwdc753VskvOK9fpZqbLg==</latexit>

Non trivial sums involving the hypergeometric functions
<latexit sha1_base64="jr4CuQluWEsjSgbspuxETINftfg="></latexit>

must be performed
<latexit sha1_base64="CE+3ULRm51ahZz4LMqmIZW/zUIE="></latexit>

Analytic expressions for the higher derivatives (subleading)
<latexit sha1_base64="oml84xk8Q0Hm5+dcRVi2HQo4iXA="></latexit>

terms have been obtained
<latexit sha1_base64="2amB1PYmFiwPJ+Nx68XJ+rUsgX0="></latexit>

�(x) =
x

`

⇣
1� x

`

⌘

<latexit sha1_base64="CH79ZQQpDdh0WLuHmqfYgptAuAY=">AAACHnicbVDJSgNBEO1xN26jHr00ihAPhpmIy0UIePEYwUQhM4SeTk3S2LPQXSOGIXf/wYu/4sWDIoInBT/GznLQxAcFj/eqqKoXpFJodJwva2p6ZnZufmGxsLS8srpmr2/UdZIpDjWeyERdB0yDFDHUUKCE61QBiwIJV8HNWd+/ugWlRRJfYjcFP2LtWISCMzRS0z70AkBWvNs79ULFeH7Xyz2Qskc9CSEW3f2/sqdEu4N7TXvHKTkD0EnijshOpRR++/w+rDbtD6+V8CyCGLlkWjdcJ0U/ZwoFl9AreJmGlPEb1oaGoTGLQPv54L0e3TVKi4aJMhUjHai/J3IWad2NAtMZMezoca8v/uc1MgxP/FzEaYYQ8+GiMJMUE9rPiraEAo6yawjjSphbKe8wkweaRAsmBHf85UlSL5fcg1L5wqRxRIZYIFtkmxSJS45JhZyTKqkRTh7IE3khr9aj9Wy9We/D1ilrNLNJ/sD6/AFySKZP</latexit>

For an interval A :
<latexit sha1_base64="xt60/aVlMO9+H+LDmaVT91Cc7s0=">AAAB/3icbVC7SgNBFJ2Nrxhfq4KNzWAiWEjYjUXEKiKIZQTzgGQJdyezyZDZ2WVmNhBiCn/FxkIRW3/Dzr9xkmyhiac6nHMv99zjx5wp7TjfVmZldW19I7uZ29re2d2z9w/qKkokoTUS8Ug2fVCUM0FrmmlOm7GkEPqcNvzBzdRvDKlULBIPehRTL4SeYAEjoI3UsY9uI4lBYCY0lUPguHBdaJ9fdey8U3RmwMvETUkepah27K92NyJJSIUmHJRquU6svTFIzQink1w7UTQGMoAebRkqIKTKG8/yT/CpUbo4MEmCSGg8U39vjCFUahT6ZjIE3VeL3lT8z2slOrj0xkzEiaaCzA8FCcc6wtMycJdJSjQfGQJEMpMVkz5IIKYMlTMluIsvL5N6qeheFEv3pXylnNaRRcfoBJ0hF5VRBd2hKqohgh7RM3pFb9aT9WK9Wx/z0YyV7hyiP7A+fwCkUpSE</latexit>

T00(x) =
1

2

⇥
 †

R(x) (�i @x) R(x)�  †
L(x) (�i @x) L(x) + h.c.

⇤
<latexit sha1_base64="K9PFz2wUTiAy+4RhJQJPK51ppCE="></latexit>

For the Dirac fermion :
<latexit sha1_base64="Cq8FNojLx2SBWp0RBo0PrTBWlRA=">AAACAXicbVC7SgNBFJ31GeNr1UawGQyChYTdWESsAopYRjAPSJYwO7mbDJnZWWZmhRBi46/YWChi61/Y+TdOki008VSHc+7lnnvChDNtPO/bWVpeWV1bz23kN7e2d3bdvf26lqmiUKOSS9UMiQbOYqgZZjg0EwVEhBwa4eBq4jceQGkm43szTCAQpBeziFFirNRxD2+kwqYP+JopQnEESli9fXbZcQte0ZsCLxI/IwWUodpxv9pdSVMBsaGcaN3yvcQEI6IMoxzG+XaqISF0QHrQsjQmAnQwmn4wxidW6eLIZolkbPBU/b0xIkLroQjtpCCmr+e9ifif10pNdBGMWJykBmI6OxSlHBuJJ3XgLlNADR9aQqhiNiumfWKrMLa0vC3Bn395kdRLRf+8WLorFSrlrI4cOkLH6BT5qIwq6BZVUQ1R9Iie0St6c56cF+fd+ZiNLjnZzgH6A+fzBwcule8=</latexit>

bKA = 2⇡`

Z `

0
�(x) T00(x) dx

<latexit sha1_base64="hMBD4ciAq6qe0YGZXykuFhdrbi0="></latexit>

continuum limit
<latexit sha1_base64="6DBNOURtsy6jbNj6e9R9Xqnoe6Y=">AAAB+HicbVBNSwMxEM36WetHVz16CRbBU9mtBz0WvHisYD+gXUo2zbahSXZJJkJd+ku8eFDEqz/Fm//GtN2Dtj4YeLw3w8y8OBPcQBB8exubW9s7u6W98v7B4VHFPz5pm9Rqylo0FanuxsQwwRVrAQfBuplmRMaCdeLJ7dzvPDJteKoeYJqxSJKR4gmnBJw08Cs0VcCVtRILLjkM/GpQCxbA6yQsSBUVaA78r/4wpVYyBVQQY3phkEGUEw2cCjYr961hGaETMmI9RxWRzET54vAZvnDKECepdqUAL9TfEzmRxkxl7DolgbFZ9ebif17PQnIT5VxlFpiiy0WJFRhSPE8BD7lmFMTUEUI1d7diOiaaUHBZlV0I4erL66Rdr4VXtfp9vdoIijhK6Aydo0sUomvUQHeoiVqIIoue0St68568F+/d+1i2bnjFzCn6A+/zBx6Yk1I=</latexit>

Analysis based on discretisation of deltas
<latexit sha1_base64="R37Y3lIe0BDYgAm98YfzRABw0cE=">AAACE3icbVA9SwNBEN3z2/gVtbRZDIJYhLtYxDJiYxnBxEASwt5mThf3do/dOeEI/gcb/4qNhSK2Nnb+G/fOKzTxwcJj5s3svBcmUlj0/S9vbn5hcWl5ZbWytr6xuVXd3ulanRoOHa6lNr2QWZBCQQcFSuglBlgcSrgKb8/y/tUdGCu0usQsgWHMrpWIBGfoSqPq0aliMrPC0nzLmGpFx8JyAyhsIaE6omOQyOyoWvPrfgE6S4KS1EiJ9qj6ORhrnsagkEtmbT/wExxOmEHBJdxXBqmFhPFbdg19RxWLwQ4nhad7epDm50TauKeQFtXfExMWW5vFoVPGDG/sdC8v/tfrpxidDCdCJSmC4j8fRamkqGkekLNvgKPMHGHcCHcr5TfMMI4uxooLIZi2PEu6jXpwXG9cNGqtZhnHCtkj++SQBKRJWuSctEmHcPJAnsgLefUevWfvzXv/kc555cwu+QPv4xsRDp49</latexit>

[Arias, Blanco, Casini, Huerta, (2016)]
<latexit sha1_base64="+5QvE41X9x4PLYXTt9PaR/5fwSw="></latexit>

bKA =
NX

i,j=1

Ti,j c
†
i cj

<latexit sha1_base64="mCLdAah9ChgzxkbdOr+sm30mDm0="></latexit>



EH of an interval in the FFC

Analytical results for the entanglement Hamiltonian of a free-fermion chain 6

eigenvalues which enter with the largest weight into the spectral representation (5) and

thus produce significant effects. In the next section, we will derive analytical formulae

for the shown quantities.
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Figure 2. Hopping matrix elements in −H/N and nearest-neighbour hopping in πT
(green) as functions of the position for N = 40 sites.

4. Half filling: Analytical treatment

The half-filled case is particularly simple due to the invariance of H under a particle-hole

transformation. Indeed, using the symmetry properties (9) and (10) of the spectrum

and the eigenvectors, one can rewrite the entanglement Hamiltonian as

Hi,j = (1− (−1)i+j)
N/2
∑

k=1

εkφk(i)φk(j) (12)

where the sum involves only the negative branch of the spectrum. The matrix elements
Ti,j have an analogous expression, with εk replaced by the positive λk. As remarked in

the previous section, the operator H has extensive character. It is thus useful to define

its density which, in the thermodynamic limit, is given by

hi,j = − lim
N→∞

Hi,j

N
. (13)

The main idea of the following calculation is to relate the spectra −εk/N and λk for

N → ∞ in terms of a series expansion. From Fig. 1 it is obvious, that to leading order

the relation is linear with a coefficient π. However, the behaviour for larger eigenvalues

hints at the presence of higher order terms. To obtain the series analytically, we shall

use the results of [14] where the following uniform asymptotic limit was found

− lim
N→∞

εk
N

= η(κ), κ =
k

N
fixed . (14)
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Figure 3. Nearest-neighbour (p = 0, left) and third-neighbour (p = 1, right) hopping
in the scaled entanglement Hamiltonian h. The numerical results are shown by symbols
for various N , while the red solid line is the analytical result (26).

results from an increase of 3F2 with r which is overcompensated by a decrease of the
prefactor. While the drop from r = 1 to r = 3 is rather big, the following maxima

decrease less rapidly. Note that if one plotted the maxima for a fixed value of N , the

decay would be faster due to the slower convergence for higher p.

As to the hopping profiles, the curves are more and more concentrated in the middle

of the system as r becomes larger. Near the boundaries, this simply reflects the factor

z2p+1 in (26) which originates from the lowest power of T leading to the corresponding
matrix element. In the centre, the corrections contained in 3F2 enhance the values and

lead to a sharpening of the profile.

 0

 0.001

 0.002

 0.003

 0.004

 0.005

 0.006

 0  0.2  0.4  0.6  0.8  1

h i
,i+

5

(i+2)/N

N=20
N=40

N=100
N=200

1e-5

1e-4

1e-3

1e-2

1e-1

1

 1  10

hm
ax

i,i
+r

r=2p+1

a/rb

Figure 4. Left: fifth-neigbour hopping in h, with numerical data (symbols) compared
to the analytical result (red solid line) of Eq. (26) with p = 2. Right: maxima
(symbols) of the long-range hopping terms as a function of the distance r = 2p + 1.
The solid line is a power-law fit with a = 0.705 and b = 2.999.
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for the interval A when the number
<latexit sha1_base64="eh37bO0DbXSxEJ1zftCfGE2By8c=">AAACDnicbVC7TsNAEDyHVwgvAyXNiSQSVWQHCSiDaCiDRB5SYkXnyzo55Xy27s5BkZUvoOFXaChAiJaajr/BdlxAwlSjmV3t7LghZ0pb1rdRWFvf2Nwqbpd2dvf2D8zDo7YKIkmhRQMeyK5LFHAmoKWZ5tANJRDf5dBxJzep35mCVCwQ93oWguOTkWAeo0Qn0sCseoHEegyYCQ1ySjiuXFfwwxhEporId0HigVm2alYGvErsnJRRjubA/OoPAxr5IDTlRKmebYXaiYnUjHKYl/qRgpDQCRlBL6GC+KCcOHtnjquJMsRpMC8QGmfq742Y+ErNfDeZ9Ikeq2UvFf/zepH2rpyYiTDSIOjikBdxrAOcdoOHTALVfJYQQiVLsmI6JpLQpBpVSkqwl19eJe16zT6v1e/q5cZFXkcRnaBTdIZsdIka6BY1UQtR9Iie0St6M56MF+Pd+FiMFox85xj9gfH5AzbBmuU=</latexit>

of its sites diverges
<latexit sha1_base64="RTXJgrG9OrfsMsR80EIhzA5zJ7w=">AAACJnicbVBNSwMxFMz6WdevqkcvwVrwVHYrqBeh4sVjBWsLtZRs+rYNZpMleauU4q/x4l/x4qEi4s2fYlr3oNU5DTPvJW8mSqWwGAQf3tz8wuLScmHFX11b39gsbm1fW50ZDg2upTatiFmQQkEDBUpopQZYEkloRrfnE795B8YKra5wmEInYX0lYsEZOqlbPC3H2lAcABUKwdwxSffP9un9ANRUVVkSgaG+r2Mq0FIrECztCfdmH2y3WAoqwRT0LwlzUiI56t3i+KaneZaAQi6Zte0wSLEzYgYFl/Dg32QWUsZvWR/ajiqWgO2MpjEfaNkpPTq5N9YK6VT9uTFiibXDJHKTCcOBnfUm4n9eO8P4pDMSKs0QFP/+KM4kRU0nnbm4BjjKoSOMG+FupXzADOOuMeu7EsLZyH/JdbUSHlaql9VS7Sivo0B2yR45ICE5JjVyQeqkQTh5JM9kTF69J+/Fe/Pev0fnvHxnh/yC9/kFtzGkFA==</latexit>

�hi,j ⌘ lim
N!1

Ti,j

N
<latexit sha1_base64="0bAgDXCLzAE98mwrQzQXHmnai3Y="></latexit>

hi,i+p = ⇡
(2p� 1)!! (4p� 1)!!

2p p! (2p+ 1)!
z2p+1

3F2

✓
p+

1

4
, p+

1

4
, p+

3

4
; p+ 1, 2(p+ 1) ; (4z)2

◆

<latexit sha1_base64="JE49fb03LU4TbyUwAi5b89z8dZA="></latexit>

z ⌘ i+ p

N

✓
1� i+ p

N

◆

<latexit sha1_base64="3vh1Q5MzihkTP93Y8+T7oDDHl8s=">AAACHnicbVDJSgNBEO2Je9yiHr00BiEihpmo6DHgxZMomAUyIfR0apLGnsXumkAc8iVe/BUvHhQRPOnf2FkOxvig4PFeFVX1vFgKjbb9bWXm5hcWl5ZXsqtr6xubua3tqo4SxaHCIxmpusc0SBFCBQVKqMcKWOBJqHl3F0O/1gOlRRTeYj+GZsA6ofAFZ2ikVu70gbpwn4gedX3FeCoO40F6NaBZV4KPBedoWneV6HTxoJXL20V7BDpLnAnJkwmuW7lPtx3xJIAQuWRaNxw7xmbKFAouYZB1Ew0x43esAw1DQxaAbqaj9wZ03yht6kfKVIh0pP6eSFmgdT/wTGfAsKv/ekPxP6+RoH/eTEUYJwghHy/yE0kxosOsaFso4Cj7hjCuhLmV8i4zcaBJNGtCcP6+PEuqpaJzXCzdnOTLxUkcy2SX7JECccgZKZNLck0qhJNH8kxeyZv1ZL1Y79bHuDVjTWZ2yBSsrx80+6Hb</latexit>

The result is written in terms of hypergeometric functions
<latexit sha1_base64="fx3JpBElJ+WTlBhKBG6Qn5Ag9Iw=">AAACI3icbVA7SwNBGNzzbXxFLW0Wg2AV7iKoWAVsLBUSDcQj7G2+S5bs49j9Tgkh/8XGv2JjoQQbC/+Lm3iFr4GFYeYblpkkk8JhGL4Hc/MLi0vLK6ultfWNza3y9s61M7nl0ORGGttKmAMpNDRRoIRWZoGpRMJNMjif+jd3YJ0wuoHDDGLFelqkgjP0Uqd81ugDteByiVQ4em8FImgqNEWwylGT0r6P2R4YBWgFp2mu+TTrOuVKWA1noH9JVJAKKXDZKU9uu4bnCjRyyZxrR2GG8YhZFFzCuHSbO8gYH7AetD3VTIGLR7OOY3rglS5NjfVPI52p3xMjppwbqsRfKoZ999ubiv957RzT03gkdJb74vzrozSXFA2dDka7wgJHOfSEcT+Pn4D3mWXcD+RKfoTod+W/5LpWjY6qtatapX5czLFC9sg+OSQROSF1ckEuSZNw8kCeyAt5DR6D52ASvH2dzgVFZpf8QPDxCRRUpSU=</latexit>



EH of an interval in the FFC: higher derivatives terms

bKA =
1X

m=0

1

m!

Z `

0

n
F (+)
m (x)H(m)

+ (x) + F (�)
m (x)H(m)

� (x)
o
dx

<latexit sha1_base64="4EbyEkhlM6Z7OcMTY1DXX5Zxw8A="></latexit>

Operators :
<latexit sha1_base64="WKZPbhJdigviVL9FzpJ0A11M6Wc=">AAAB83icbVBNSwMxEM36WetX1aOXYBE8SNmtoOKp4MWbFewHdJeSTWfb0GwSkqxQSv+GFw+KePXPePPfmLZ70NYHA4/3ZpiZFyvOjPX9b29ldW19Y7OwVdze2d3bLx0cNo3MNIUGlVzqdkwMcCagYZnl0FYaSBpzaMXD26nfegJtmBSPdqQgSklfsIRRYp0U3ivQxEptwvObbqnsV/wZ8DIJclJGOerd0lfYkzRLQVjKiTGdwFc2GhNtGeUwKYaZAUXokPSh46ggKZhoPLt5gk+d0sOJ1K6ExTP198SYpMaM0th1psQOzKI3Ff/zOplNrqMxEyqzIOh8UZJxbCWeBoB7TAO1fOQIoZq5WzEdEE2odTEVXQjB4svLpFmtBBeV6kO1XLvM4yigY3SCzlCArlAN3aE6aiCKFHpGr+jNy7wX7937mLeuePnMEfoD7/MHshKRaQ==</latexit>

H
(m)
± ⌘

mX

k=0

✓
m

k

◆✓
�
1

2
@x

◆m�k

 (k)
±

<latexit sha1_base64="SyghnThq5oJeBAOCqTryromMh04="></latexit>

 (k)
+ ⌘ �1

2

⇣
 †

R  
(k)
R +  †

L  
(k)
L

⌘
+ h.c.

<latexit sha1_base64="/3VekZMkdwKDdfH2SJCwf2Wd96c="></latexit>

 (k)
� ⌘ � i

2

⇣
 †

R  
(k)
R �  †

L  
(k)
L

⌘
+ h.c.

<latexit sha1_base64="fpmFZc8Am3Jh8v3j9qabO95sbhU="></latexit>

F (+)
m (x) ⌘ �m,0 t0(x) + 2 sm

1X

r=1

rm cos(rqF s) tr(x)
<latexit sha1_base64="8I9HxatX8wAiWy00HYBGJzSblzE="></latexit>

F (�)
m (x) ⌘ 2 sm

1X

r=1

rm sin(rqF s) tr(x)
<latexit sha1_base64="R53RLekLaLMY3250w51RfXlz1ro="></latexit>

8
>>><

>>>:
<latexit sha1_base64="AKHTpEnyp4DACRnq5p3nZ9tSCuE=">AAACCnicbVA9SwNBEN3z2/h1aqnFqghWx10EtQzYCDYKJlFyR9jbzCWLex/szgnhuNrGv2JjoYitYK2djb/FTWLh14OBx3szuzMvzKTQ6Lrv1tj4xOTU9MxsZW5+YXHJXl5p6DRXHOo8lak6D5kGKRKoo0AJ55kCFocSmuHl4cBvXoHSIk3OsJ9BELNuIiLBGRqpbW/4EiL0C+qrXELhZlgWnuPxuDSK6PbQadtbruMOQf8S74ts1Y6ti/XXl4+Ttv3md1Kex5Agl0zrlmdeDQqmUHAJZcXPNWSMX7IutAxNWAw6KIanlHTbKB0apcpUgnSofp8oWKx1Pw5NZ8ywp397A/E/r5VjdBAUIslyhISPPopySTGlg1xoRyjgKPuGMK6E2ZXyHlOMo0mvYkLwfp/8lzSqjrfrVE9NGntkhBmyRjbJDvHIPqmRI3JC6oSTa3JL7smDdWPdWY/W06h1zPqaWSU/YD1/AkSCnZ4=</latexit>

functions :
<latexit sha1_base64="eL6XVzOGt6f/yFMp9sjTWwSA04Q=">AAAB83icbZDLSsNAFIZP6q3WW9Wlm8EiuJCSVFBxVXDjsoK9QBPKZDpph04mYS5CCX0NNy4UcevLuPNtnLRZaOsPAx//OYdz5g9TzpR23W+ntLa+sblV3q7s7O7tH1QPjzoqMZLQNkl4InshVpQzQduaaU57qaQ4DjnthpO7vN59olKxRDzqaUqDGI8EixjB2lp+ZATJQfkXt4Nqza27c6FV8AqoQaHWoPrlDxNiYio04VipvuemOsiw1IxwOqv4RtEUkwke0b5FgWOqgmx+8wydWWeIokTaJzSau78nMhwrNY1D2xljPVbLtdz8r9Y3OroJMiZSo6kgi0WR4UgnKA8ADZmkRPOpBUwks7ciMsYSE21jqtgQvOUvr0KnUfcu642HRq15VcRRhhM4hXPw4BqacA8taAOBFJ7hFd4c47w4787HorXkFDPH8EfO5w/atZGD</latexit>

Weight
<latexit sha1_base64="iHnl/E+lhiL49vFq+AwG1kNwoqs=">AAAB7XicbVDLSgNBEJz1GeMr6tHLYBA8hd0I6jHgxWME84BkCbOTTjJmdmaZ6RXCkn/w4kERr/6PN//GSbIHTSxoKKq66e6KEiks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeGQ4NrqU07YhakUNBAgRLaiQEWRxJa0fh25reewFih1QNOEghjNlRiIDhDJzVbIIYj7JXKfsWfg66SICdlkqPeK311+5qnMSjkklnbCfwEw4wZFFzCtNhNLSSMj9kQOo4qFoMNs/m1U3rulD4daONKIZ2rvycyFls7iSPXGTMc2WVvJv7ndVIc3ISZUEmKoPhi0SCVFDWdvU77wgBHOXGEcSPcrZSPmGEcXUBFF0Kw/PIqaVYrwWWlel8t167yOArklJyRCxKQa1Ijd6ROGoSTR/JMXsmbp70X7937WLSuefnMCfkD7/MHkYePFA==</latexit>

[Eisler, E.T., Peschel, (2019)]
<latexit sha1_base64="bcRPBsb3DR6KRAnSAqNQRUqaSos=">AAACCHicdVDLSgNBEJyNrxhfqx49OBiECGHd3UBMbgEJeIyQxECyhNlJJxky+2BmVgghRy/+ihcPinj1E7z5N04egooWNBRV3XR3+TFnUtn2h5FaWV1b30hvZra2d3b3zP2DpowSQaFBIx6Jlk8kcBZCQzHFoRULIIHP4cYfXc78m1sQkkVhXY1j8AIyCFmfUaK01DWP21UmOYg8rlp1K49rIOkQeB7nXNspn3ldM2tbdqFUKDpYkzk0KZdLrlPEzlLJoiVqXfO904toEkCoKCdSth07Vt6ECMUoh2mmk0iICR2RAbQ1DUkA0pvMH5niU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtrJ6pf8iYsjBMFIV0s6iccqwjPUsE9JoAqPtaEUMH0rZgOiSBU6ewyOoSvT/H/pOlaTsFyr91s5XwZRxodoROUQw66QBV0hWqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJQB2W3g==</latexit>

F (+)
0 (x) = 0

<latexit sha1_base64="oNB2AxBuUFsN3Hio0BQHMl4TKX4=">AAAB+XicbVDLSsNAFJ3UV62vqBtBhMEitAglqYu6EQqCuKxgH9DGMJlO2qGTSZiZFEvoT7h248IHroT+iTt/Rpw+Ftp64MLhnHu59x4vYlQqy/oyUkvLK6tr6fXMxubW9o65u1eTYSwwqeKQhaLhIUkY5aSqqGKkEQmCAo+Rute7HPv1PhGShvxWDSLiBKjDqU8xUlpyTfPKte6S3Gl+mLvPwwtouWbWKlgTwEViz0i2fPB99Poxeqi45merHeI4IFxhhqRs2laknAQJRTEjw0wrliRCuIc6pKkpRwGRTjK5fAhPtNKGfih0cQUn6u+JBAVSDgJPdwZIdeW8Nxb/85qx8s+dhPIoVoTj6SI/ZlCFcBwDbFNBsGIDTRAWVN8KcRcJhJUOK6NDsOdfXiS1YsE+KxRvdBolMEUaHIJjkAM2KIEyuAYVUAUY9MEjeAYvRmI8GW/G+7Q1Zcxm9sEfGKMfobaVbA==</latexit>

H
(0)
� = 0

<latexit sha1_base64="noDZjkcuirgxCwnLKFBzSDf6/n0=">AAACAnicbVC7SgNBFJ2NGmN8rVqphYNRiIVxNxaxEQI2KSOYByTrMjuZTYbMPpiZFcKy2PghNjYWitj6FXYW/ouzSQpNPHDhcM693HuPEzIqpGF8aZmFxaXscm4lv7q2vrGpb203RRBxTBo4YAFvO0gQRn3SkFQy0g45QZ7DSMsZXqV+645wQQP/Ro5CYnmo71OXYiSVZOu7XQ/JAUYsriV2fJrcxkXjJIGX0LD1glEyxoDzxJySQvUge/R9tvdYt/XPbi/AkUd8iRkSomMaobRixCXFjCT5biRIiPAQ9UlHUR95RFjx+IUEHiulB92Aq/IlHKu/J2LkCTHyHNWZHixmvVT8z+tE0r2wYuqHkSQ+nixyIwZlANM8YI9ygiUbKYIwp+pWiAeIIyxVankVgjn78jxplkvmeal8rdKogAlyYB8cgiIwQQVUQQ3UQQNgcA+ewAt41R60Z+1Ne5+0ZrTpzA74A+3jB4ocmGc=</latexit>

(

<latexit sha1_base64="4xUwbIMnm7wZVWYqC7mQTpB5YY4=">AAACCXicbVA9SwNBEN3z2/h1ammzKIIgHHcKxsJCsLGMYKKQC2FvM3dZ3Ptgd06Ix7WC+DvsbCwUsfUf2Fn4X9wkFpr4YODx3szuzAsyKTS67qc1MTk1PTM7N19ZWFxaXrFX1xo6zRWHOk9lqi4DpkGKBOooUMJlpoDFgYSL4Oqk719cg9IiTc6xl0ErZlEiQsEZGqltU19CiH5BfZVLKNwMy8I54HFpBBF10WnbW67jDkDHifdDto6Pvu5uoofdWtv+8Dspz2NIkEumddMzj7YKplBwCWXFzzVkjF+xCJqGJiwG3SoGl5R02ygdGqbKVIJ0oP6eKFisdS8OTGfMsKtHvb74n9fMMTxsFSLJcoSEDz8Kc0kxpf1YaEco4Ch7hjCuhNmV8i5TjKMJr2JC8EZPHieNPcfbd/bOTBpVMsQc2SCbZId4pEqOySmpkTrh5JY8kmfyYt1bT9ar9TZsnbB+ZtbJH1jv3/0SnYU=</latexit>

m = 0
<latexit sha1_base64="YclYNNSGbew4pDpaIHeB+Lxq5/Y=">AAAB6nicbZDLSgMxFIbPeK31VnXpJliEuikzFdSNWHDjsqK9QDuUTJppQ5PMkGSEMvQRRHChiFsfw5WP4M4HcW96WWjrD4GP/z+HnHOCmDNtXPfLWVhcWl5Zzaxl1zc2t7ZzO7s1HSWK0CqJeKQaAdaUM0mrhhlOG7GiWASc1oP+5Siv31GlWSRvzSCmvsBdyUJGsLHWjTh327m8W3THQvPgTSF/8V74/nhoHVXauc9WJyKJoNIQjrVuem5s/BQrwwinw2wr0TTGpI+7tGlRYkG1n45HHaJD63RQGCn7pEFj93dHioXWAxHYSoFNT89mI/O/rJmY8MxPmYwTQyWZfBQmHJkIjfZGHaYoMXxgARPF7KyI9LDCxNjrZO0RvNmV56FWKnrHxdK1my+fwEQZ2IcDKIAHp1CGK6hAFQh04R6e4NnhzqPz4rxOShecac8e/JHz9gMNAJFU</latexit>

F (�)
1 (x) = 2⇡` �(x)

<latexit sha1_base64="KimkvY5WNA4ArS1vpxeFnUBsO/Y=">AAACDHicbVDLSgMxFM3UV62vqhtBhGARWtAyUxd1IxQEcVnBPqBTSya9bUMzD5KMWIZ+gBsX/oRLBV0o4tYPcOfPiOljoa0HAodzzuXmHifgTCrT/DJiM7Nz8wvxxcTS8srqWnJ9oyz9UFAoUZ/7ouoQCZx5UFJMcagGAojrcKg43ZOBX7kCIZnvXaheAHWXtD3WYpQoLTWSqdOGdRmlDzL99HUGH+OcHTAbOMf2PrYdUETLOmVmzSHwNLHGJFXY+t65f3y6KzaSn3bTp6ELnqKcSFmzzEDVIyIUoxz6CTuUEBDaJW2oaeoRF2Q9Gh7Tx3taaeKWL/TzFB6qvyci4krZcx2ddInqyElvIP7n1ULVOqpHzAtCBR4dLWqFHCsfD5rBTSaAKt7ThFDB9F8x7RBBqNL9JXQJ1uTJ06Scy1qH2dy5biOPRoijbbSL0shCeVRAZ6iISoiiG/SAXtCrcWs8G2/G+ygaM8Yzm+gPjI8fk02chg==</latexit>

H
(1)
� = T00

<latexit sha1_base64="9z/cGYJyXv7U+3zsOybzlGPxhKg=">AAACB3icbVC7SgNBFJ2NGmN8rdop6GAUYmHcjUVshIBNygh5QbIus5PZZMjsg5lZISzb2fgX1jYWitj6C3YW/ouzSQqNHrhwOOde7r3HCRkV0jA+tczC4lJ2ObeSX11b39jUt7ZbIog4Jk0csIB3HCQIoz5pSioZ6YScIM9hpO2MrlK/fUu4oIHfkOOQWB4a+NSlGEkl2fp+z0NyiBGLa4kdnyY3cdE8SeAlbNixYSS2XjBKxgTwLzFnpFA9yB59ne0+1G39o9cPcOQRX2KGhOiaRiitGHFJMSNJvhcJEiI8QgPSVdRHHhFWPPkjgcdK6UM34Kp8CSfqz4kYeUKMPUd1pleLeS8V//O6kXQvrJj6YSSJj6eL3IhBGcA0FNinnGDJxoogzKm6FeIh4ghLFV1ehWDOv/yXtMol87xUvlZpVMAUObAHDkERmKACqqAG6qAJMLgDj+AZvGj32pP2qr1NWzPabGYH/IL2/g1EjZp1</latexit>

H
(1)
+ = 0

<latexit sha1_base64="Z6E2tuxvmLKO7wjdko6uSkX0vl4=">AAACAnicbVC7SgNBFJ2NGmN8rVqphYNRiAhxNxaxEQI2KSOYByTrMjuZTYbMPpiZFcKy2PghNjYWitj6FXYW/ouzSQpNPHDhcM693HuPEzIqpGF8aZmFxaXscm4lv7q2vrGpb203RRBxTBo4YAFvO0gQRn3SkFQy0g45QZ7DSMsZXqV+645wQQP/Ro5CYnmo71OXYiSVZOu7XQ/JAUYsriV2fJrcxkXzJIGX0LD1glEyxoDzxJySQvUge/R9tvdYt/XPbi/AkUd8iRkSomMaobRixCXFjCT5biRIiPAQ9UlHUR95RFjx+IUEHiulB92Aq/IlHKu/J2LkCTHyHNWZHixmvVT8z+tE0r2wYuqHkSQ+nixyIwZlANM8YI9ygiUbKYIwp+pWiAeIIyxVankVgjn78jxplkvmeal8rdKogAlyYB8cgiIwQQVUQQ3UQQNgcA+ewAt41R60Z+1Ne5+0ZrTpzA74A+3jB4iImGY=</latexit>

(

<latexit sha1_base64="4xUwbIMnm7wZVWYqC7mQTpB5YY4=">AAACCXicbVA9SwNBEN3z2/h1ammzKIIgHHcKxsJCsLGMYKKQC2FvM3dZ3Ptgd06Ix7WC+DvsbCwUsfUf2Fn4X9wkFpr4YODx3szuzAsyKTS67qc1MTk1PTM7N19ZWFxaXrFX1xo6zRWHOk9lqi4DpkGKBOooUMJlpoDFgYSL4Oqk719cg9IiTc6xl0ErZlEiQsEZGqltU19CiH5BfZVLKNwMy8I54HFpBBF10WnbW67jDkDHifdDto6Pvu5uoofdWtv+8Dspz2NIkEumddMzj7YKplBwCWXFzzVkjF+xCJqGJiwG3SoGl5R02ygdGqbKVIJ0oP6eKFisdS8OTGfMsKtHvb74n9fMMTxsFSLJcoSEDz8Kc0kxpf1YaEco4Ch7hjCuhNmV8i5TjKMJr2JC8EZPHieNPcfbd/bOTBpVMsQc2SCbZId4pEqOySmpkTrh5JY8kmfyYt1bT9ar9TZsnbB+ZtbJH1jv3/0SnYU=</latexit>

m = 1
<latexit sha1_base64="q6SyKVbBIRw7caaCrvbnaM8+xWg=">AAAB6nicbZDLSgMxFIbPeK31VnXpJliEuikzFdSNWHDjsqK9QDuUTJppQ5PMkGSEMvQRRHChiFsfw5WP4M4HcW96WWjrD4GP/z+HnHOCmDNtXPfLWVhcWl5Zzaxl1zc2t7ZzO7s1HSWK0CqJeKQaAdaUM0mrhhlOG7GiWASc1oP+5Siv31GlWSRvzSCmvsBdyUJGsLHWjTj32rm8W3THQvPgTSF/8V74/nhoHVXauc9WJyKJoNIQjrVuem5s/BQrwwinw2wr0TTGpI+7tGlRYkG1n45HHaJD63RQGCn7pEFj93dHioXWAxHYSoFNT89mI/O/rJmY8MxPmYwTQyWZfBQmHJkIjfZGHaYoMXxgARPF7KyI9LDCxNjrZO0RvNmV56FWKnrHxdK1my+fwEQZ2IcDKIAHp1CGK6hAFQh04R6e4NnhzqPz4rxOShecac8e/JHz9gMOhJFV</latexit>
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3.2. Finite system

The same approach can be used for the case of an interval with N sites in a finite ring ofM

sites, although there we do not have the analytical form of the entanglement Hamiltonian.

Thus the matrix elements have to be determined numerically following [24] and their sums

carried out in exactly the same way as it was done in [20] for the infinite chain case. Aiming

directly at � = vF/2⇡`, we calculate the truncated sum

�(i) =
1

⇡N

PX

p=0

(�1)p(2p+ 1)Hi�p,i+p+1 (34)

where P denotes the cuto↵ value and the matrix element corresponds to �t2p+1(i+ 1/2)

in the notation of section 2. This ensures that the reflection symmetry on the lattice is

respected and that the maxima of the hopping amplitudes for di↵erent values of p are

aligned with each other. Due to the finite size of the subsystem, one can only obtain and

plot �(i) in the range P + 1  i  N � (P + 1).

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0.3

 0.35

 0  5  10  15  20  25

β
(i

)

i

P=0
P=1
P=2
P=3
CFT

 0

 0.05

 0.1

 0.15

 0.2

 0.25

 0  5  10  15  20  25

β
(i

)

i

P=0
P=1
P=2
P=3
CFT

Figure 1: The quantity �(i) for an interval of N = 25 sites in a finite ring with two
di↵erent subsystem ratios r = 1/2 (left) and r = 1/6 (right). The symbols correspond to
di↵erent cuto↵s P in (34), while the solid lines show the CFT result (35). Note the di↵erent
vertical scales.

The result is shown in Fig. 1 for two di↵erent ratios r = N/M = `/L (L = Ms) and

for increasing cuto↵ values P in the sum. The numerical sums are compared to the CFT

result of [12, 13]

�(x) =
L

⇡ `

sin (⇡ x/L) sin (⇡(`� x)/L)

sin (⇡ `/L)
(35)

using x/L = i/M and `/L = N/M on the right hand side. In both cases shown, one can

see a clear convergence to the CFT formula. Due to the factor (�1)p in the sum, the

approximations lie alternately above and below it and already four terms are su�cient to

obtain a very good agreement. For r = 1/6, one is already relatively close to the case of

an infinite system with the CFT result deviating only slightly from the parabola (2).

`/L = 1/6
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N = 25
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�(x) =
L

⇡ `

sin (⇡ x/L) sin (⇡(`� x)/L)

sin (⇡ `/L)
<latexit sha1_base64="40QVe6ZiK78ZCHAIDZ3rrSDOkm0="></latexit>

Periodic chain of length L
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N = 20
<latexit sha1_base64="DUco/pEfVpSMOwzrY3e+QvK1SaU=">AAAB63icbZDLSgMxFIbP1Futt6pLN8EiuCozVdCNWHDjSirYC7RDyaSZNjTJDElGKENfwY0Ltbj1IXwNd76NmbYLbf0h8PH/55BzThBzpo3rfju5ldW19Y38ZmFre2d3r7h/0NBRogitk4hHqhVgTTmTtG6Y4bQVK4pFwGkzGN5kefORKs0i+WBGMfUF7ksWMoJNZt1dVdxuseSW3anQMnhzKF1/vmWa1LrFr04vIomg0hCOtW57bmz8FCvDCKfjQifRNMZkiPu0bVFiQbWfTmcdoxPr9FAYKfukQVP3d0eKhdYjEdhKgc1AL2aZ+V/WTkx46adMxomhksw+ChOOTISyxVGPKUoMH1nARDE7KyIDrDAx9jwFewRvceVlaFTK3lm5cu+WqucwUx6O4BhOwYMLqMIt1KAOBAbwBC/w6gjn2Zk477PSnDPvOYQ/cj5+ACWmkhA=</latexit>
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3.3. Finite temperature

If the chain is infinite but at finite inverse temperature �, one can proceed in the same

way and calculate �(i) via (34). The corresponding CFT formula is obtained from (35)

by replacing the sine functions with hyperbolic sines and the length L of the ring with �.

This gives [12, 13]

�(x) =
�

⇡ `

sinh (⇡ x/�) sinh (⇡(`� x)/�)

sinh (⇡ `/�)
(36)

with x = i and ` = N on the right hand side. Note that for small �, i.e. high temperature,

such that ` � �, i � � and `�i � �, the quotient of the hyperbolic sines is approximately

1/2 and one has 2⇡`�(i) ' �. Thus the local temperature in the bulk of the subsystem

equals the global temperature and its profile shows a pronounced plateau.

The comparison with the finite sums is shown in Fig. 2, with again a very good

agreement. In particular, one can see that for larger temperatures the contribution from

the higher terms is very small. For � = 10 (right) it is essentially enough to add the

third-neighbour (p = 1) contribution to recover the CFT result, while for � = 20 (left)

the convergence is slower, similarly to the ground-state case.
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Figure 2: The quantity �(i) for an interval of N = 20 sites in an infinite chain at inverse
temperature � = 20 (left) and � = 10 (right). The symbols correspond to di↵erent cuto↵s
P in (34), while the solid lines show the CFT result (36). Note the di↵erent vertical scales.

4. Interval in a chain with arbitrary filling

In this section we extend the analysis of section 3 to the case of an infinite chain with

arbitrary filling. This filling will be measured by the Fermi wave number qF which is

related to the average site occupation via n̄ = (1 � cos(qF s))/2. The scaled matrix

h = �H/N for large N then has the representation [25]

h =
X

m�0

2m+1X

n=0

↵m�m,n

✓
T +

A

2

◆2m+1�n ✓A

2

◆n

, A = cos(qF s) (37)

�(x) =
�

⇡ `

sinh (⇡ x/�) sinh (⇡(`� x)/�)

sinh (⇡ `/�)
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Infinite chain at temperature 1/�
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�(i) =
1

⇡N

PX

p=0

(�1)p(2p+ 1)Hi�p,i+p+1

<latexit sha1_base64="w2npso0Ys8RXG8Cs2dxtRfp8v58="></latexit>

At finite size and finite T , we observe numerically that
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(Global) Quantum quenches
Quantum quench:

System prepared in the ground state | 0i of H0

At t = 0 a sudden change is performed

⇢(t) = | (t)ih (t)|| (t)i = e�iHt | 0iUnitary evolution:

Global quench

A parameter of H0 is modified
(e.g. mass switched o↵)

Interaction modified in one point
(e.g. two half-lines joined)

Local quench

[Calabrese, Cardy, (2005), (2007)]
<latexit sha1_base64="XQrbMjJg4r596+DGwhRNCQAf/fg=">AAACC3icdVDLSkMxEM2t7/qqunQTWoQWSkmvr7oTunFZwbZCeylz02kbmvsgyRVKce/GX3HjQhG3/oA7/8b0IajogWEO58yQzPFjKbRh7MNJLSwuLa+srqXXNza3tjM7uw0dJYpjnUcyUtc+aJQixLoRRuJ1rBACX2LTH1YnfvMGlRZReGVGMXoB9EPRExyMlTqZbKsKEnyFGou0Cqo7KtK8y9hxYdZPC14nk2MldsIqhy61ZApLzs4qrntEy3MlR+aodTLv7W7EkwBDwyVo3Sqz2HhjUEZwibfpdqIxBj6EPrYsDSFA7Y2nt9zSA6t0aS9StkJDp+r3jTEEWo8C304GYAb6tzcR//JaielVvLEI48RgyGcP9RJJTUQnwdCuUMiNHFkCXAn7V8oHoIAbG1/ahvB1Kf2fNNxS+bDkXrq5czaPY5XskyzJkzI5JefkgtRInXByRx7IE3l27p1H58V5nY2mnPnOHvkB5+0TcdyXZw==</latexit>

Entanglement negativity after a global quench 14

A1 A2

0

� �� �

t

0

� �� �� �� �

t

A1 A2A2

Figure 2. Graphical representation for the quasi-particle spreading of entanglement (for
the case with all quasi-particles having the same velocity v = 1 as in a CFT). The quasi-
particles emitted from every point at t = 0 and reaching one A1 (red) and the other A2

(blue) are responsible of the entanglement between them. The entanglement at a given time
t is proportional to the section of the green shaded area, which is the intersection of the light
cones starting from all the points of A1 and A2 (in the figure these lengths are the braces).
The time-dependence of the entanglement obtained in this way are depicted as purple curves
on the right for a single interval in the infinite line (top) and two disjoint intervals (bottom):
they are proportional to the CFT calculations in Eqs. (24) and (48) respectively. The regions
from where the corresponding quasi-particles have been emitted at t = 0 are obtained by
projecting the intersections at time t = 0 (vertical dashed lines).

4. Quasi-particle interpretation and horizon e↵ect

The time evolution of entanglement and total correlations after a quantum quench can be

understood in terms of the quasi-particles interpretation for the propagation of entanglement,

first suggested in [10]. According to this argument, since the initial state | 0i has a very high

energy relative to the ground state of the Hamiltonian which governs the time evolution, it

acts as a source of quasi-particle excitations. Particles emitted from points further apart than

the correlation length in the initial state are incoherent, but pairs of particles emitted from a

given point and subsequently moving to the left or right are highly entangled and correlated.

Let us suppose that a pair of quasi-particles with opposite momenta (p,�p) is produced with

a probability ⇢(p) (which depends on both the Hamiltonian governing the evolution and on

the initial state). After their production, these quasi-particles move ballistically with velocity

Entanglement negativity after a global quench 19

Figure 3. Left: Temporal evolution of the entanglement entropy for one interval of ` sites
in a periodic harmonic chain with L sites. At t = 0 the mass is quenched from !0 = 1 to
! = 0. The dashed curve is the CFT prediction (24) with c = 1 and the best fitted value for
⌧0. Right: Temporal evolution of the Rényi entropies and of the logarithmic negativity EA,
which coincides with S(1/2)

A in this case, for a periodic chain with L = 5000 and ` = 400. In
the inset, we report the best fitted values of ⌧0 for the values of n displayed in the main plot.

which gives the logarithmic negativity E = ln(||⇢T2
A
||).

In what follows we will compute entanglement entropies and negativity from the above

formulas by calculating the spectrum of the appropriate covariance matrix. Since the

parameters K and m can be absorbed in a redefinition of the canonical variables, we fix

them to K = m = 1 and we just consider a quench in the frequency (or mass) parameter

from !0 to !. The data obtained by numerically diagonalising the covariance matrix for

several bi- and tripartitions of the harmonic chain are reported in the following subsections.

5.1. The entanglement entropy of one interval

It is instructive to start our analysis from the study of the quench dynamics of the

entanglement entropy of a single interval, although this has been recently studied in Ref. [93].

Indeed, this preliminary analysis allows us to understand the regime of applicability of the

CFT and the optimal quench parameters in order to observe a CFT scaling.

In Fig. 3, we report the time evolution of the entanglement entropy for a quench from

!0 = 1 to ! = 0. We consider finite chains of length up to L = 5000 and several values of

` ⌧ L with `/L kept fixed. It is evident from the figure that the behaviour of von Neumann

and Rényi entropy is in good qualitative agreement with the CFT prediction (24) with a

linear growth for t < `/2 followed by saturation for t > `/2 (we recall that for ! = 0 the

maximum mode velocity is vmax = 1, cf. Eq. (56)). However, few comments on these results

are needed. First, for t > `/2 the entanglement entropies do not saturate but they show a

slow growth toward an asymptotic value. This is a well known phenomenon [10, 69] and it is

due to the entanglement generated by slow quasi-particles moving with velocity vk < vmax = 1

as in Eq. (55). A second comment concerns the fitted value of ⌧0: this is shown in the inset

of Fig. 3 as function of the order of the Rényi entropy n. There is a minor dependence on

n, as already anticipated and noticed in the literature [93], but overall ⌧0 is very close to the

[Coser, E.T., Calabrese, (2014)]
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Figures from
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SA(t) when H is the Hamiltonian of a CFT SA ' 2⇡c t/(3⌧0)
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t/` < 1/2
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EH of a semi-infinite line after a global quench in CFT

Conformal symmetry and a proper analytic continuation
<latexit sha1_base64="uYudKLcOaFPoBJ/cjc1INWr5HQ8=">AAACHnicbVDJSgNBEO1xN25Rj14ag+ApzERcjgEvHhWMEWKQmk5FG3sZumuEIfglXvwVLx4UETzp39hJ5uBW0PD6vXrdVS/NlPQUx5/RxOTU9Mzs3HxlYXFpeaW6unbmbe4EtoRV1p2n4FFJgy2SpPA8cwg6VdhObw6HevsWnZfWnFKRYVfDlZF9KYACdVndPbSmb50GxX2hNZIrOJgeB545m6ELF1AFScGFNSRNXvpqcT0eFf8LkhLUWFnHl9X3i54VuUZDQoH3nSTOqDsAF15WeFe5yD1mIG7gCjsBGtDou4PRend8KzA9HqYMxxAfsd8dA9A+DJ+GTg107X9rQ/I/rZNT/6A7kCbLCY0Yf9TPFSfLh1nxnnQoSBUBgHBylMI1OBAUEq2EEJLfK/8FZ416slNvnDRqzb0yjjm2wTbZNkvYPmuyI3bMWkywe/bIntlL9BA9Ra/R27h1Iio96+xHRR9fYA+jOg==</latexit>

provides bKA when A is a semi-infinite line after a global quench
<latexit sha1_base64="NMMLvRdeuzZSrSq9+IxN0xebjI4="></latexit>

+
⌧0
⇡

Z 1

t

sinh(⇡[x� t]/⌧0) cosh(⇡[x+ t]/⌧0)

cosh(2⇡t/⌧0)
T (x) dx

<latexit sha1_base64="RIdT2AvAnExdbXxhSkYTink625M="></latexit>

bKA =
⌧0
⇡

Z 1

�t

sinh(⇡[x+ t]/⌧0) cosh(⇡[x� t]/⌧0)

cosh(2⇡t/⌧0)
T (x) dx

<latexit sha1_base64="2nhRevW1/FRAVMqD9bYISCJTpZo="></latexit>

This bKA provides a natural candidate for the contour function sA(x, t)
<latexit sha1_base64="lhXtfcyn8tgHrSRe4/iVD8zAGp4="></latexit>

The expected linear growth of SA is recovered.
<latexit sha1_base64="2zLQnGHf5D2l+LC0wPAvkwp83xw=">AAACG3icbVC7TsMwFHV4lvIqMLJYtEhMVVIkYCxiYSyiL6mNKse5aa06cWQ7QBX1P1j4FRYGEGJCYuBvcNsM0HIkS0fn3Ifv8WLOlLbtb2tpeWV1bT23kd/c2t7ZLeztN5VIJIUGFVzItkcUcBZBQzPNoR1LIKHHoeUNryZ+6w6kYiKq61EMbkj6EQsYJdpIvUKlPgAMDzFQDT6eTCES96W41wMsAly67V2WMFNYAhVmDvhl3CsU7bI9BV4kTkaKKEOtV/js+oImIUSacqJUx7Fj7aZEakY5jPPdREFM6JD0oWNoREJQbjq9bYyPjeLjQEjzIo2n6u+OlIRKjULPVIZED9S8NxH/8zqJDi7clEVxoiGis0VBwrEWeBIU9pm5WfORIYRKZv6K6YBIYoKSKm9CcOZPXiTNStk5LVduKsXqWRZHDh2iI3SCHHSOquga1VADUfSIntErerOerBfr3fqYlS5ZWc8B+gPr6wfUBJ/3</latexit>

[Cardy, E.T., (2016)]
<latexit sha1_base64="kSENoFq/LKxtz0PmVJq0a7i+OZ0=">AAAB/nicdVDLSsNAFJ3UV62vqrhyM1iECiUmKdR2VyiCywp9QRvKZDJph04ezEyEEAr+ihsXirj1O9z5N07bCCp64MLhnHu59x4nYlRIw/jQcmvrG5tb+e3Czu7e/kHx8Kgnwphj0sUhC/nAQYIwGpCupJKRQcQJ8h1G+s6stfD7d4QLGgYdmUTE9tEkoB7FSCppXDwZthB3kwq81jt6BZYtw6xd2ONiydCNar1aM6EiSyjSaNQtswbNTCmBDO1x8X3khjj2SSAxQ0IMTSOSdoq4pJiReWEUCxIhPEMTMlQ0QD4Rdro8fw7PleJCL+SqAgmX6veJFPlCJL6jOn0kp+K3txD/8oax9Op2SoMoliTAq0VezKAM4SIL6FJOsGSJIghzqm6FeIo4wlIlVlAhfH0K/yc9SzerunVrlZqXWRx5cArOQBmY4Ao0wQ1ogy7AIAUP4Ak8a/fao/aiva5ac1o2cwx+QHv7BCStkvY=</latexit>

Gaps in the entanglement spectrum
<latexit sha1_base64="bpoKP/4veJloI9LhZvrfWJiCJnM=">AAACCnicbVDLSgMxFM3UV62vUZduokVwVWYqqMuCC11WsA9oh5JJ77ShSWZIMkIpXbvxV9y4UMStX+DOvzHTzkJbDwQO59x7c+8JE8608bxvp7Cyura+UdwsbW3v7O65+wdNHaeKQoPGPFbtkGjgTELDMMOhnSggIuTQCkfXmd96AKVZLO/NOIFAkIFkEaPEWKnnHt+QRGMmsRkCBmmIHHAQlmCdADUqFT237FW8GfAy8XNSRjnqPfer249pmg2hnGjd8b3EBBOiDKMcpqVuqiEhdEQG0LFUEgE6mMxOmeJTq/RxFCv77BIz9XfHhAitxyK0lYKYoV70MvE/r5Oa6CqYMJmkBiSdfxSlHJsYZ7ngPlP2Xj62hFDF7K6YDoki1Nj0SjYEf/HkZdKsVvzzSvWuWq5d5HEU0RE6QWfIR5eohm5RHTUQRY/oGb2iN+fJeXHenY95acHJew7RHzifPyAbmoM=</latexit>

ga,0 ' ⇡⌧0 �a

2 t
<latexit sha1_base64="Mm+DkY6sXhIBmMBHqtP/M+xICEk="></latexit>

Further analysis in
<latexit sha1_base64="TSysHnZisdjPmWkHiTN5qfF4M74=">AAAB/XicbVDLSgNBEJyNrxhf6+PmZTAInsJuBPUYEMRjBPOAJITZSScZMju7zPQKawj+ihcPinj1P7z5N06SPWhiQUNR1U13VxBLYdDzvp3cyura+kZ+s7C1vbO75+4f1E2UaA41HslINwNmQAoFNRQooRlrYGEgoRGMrqd+4wG0EZG6xzSGTsgGSvQFZ2ilrnt0k2gcgqZMMZkaYahQtOsWvZI3A10mfkaKJEO16361exFPQlDIJTOm5XsxdsZMo+ASJoV2YiBmfMQG0LJUsRBMZzy7fkJPrdKj/UjbUkhn6u+JMQuNScPAdoYMh2bRm4r/ea0E+1edsVBxgqD4fFE/kRQjOo2C9oQGjjK1hHEt7K2UD5lmHG1gBRuCv/jyMqmXS/55qXxXLlYusjjy5JickDPik0tSIbekSmqEk0fyTF7Jm/PkvDjvzse8NedkM4fkD5zPHwUqlOQ=</latexit>

[Wen, Ryu, Ludwig, (2018)]
<latexit sha1_base64="RwhwfF+km/kFyob8n1w4gwsiiX4=">AAACA3icdVDLSgMxFM34rPU16k43wSJUKCUzXXS6K7hx4aKKfUA7lEyatqGZzJBklKEU3Pgrblwo4tafcOffmD4EFT1w4XDOvdx7TxBzpjRCH9bS8srq2npmI7u5tb2za+/tN1SUSELrJOKRbAVYUc4ErWumOW3FkuIw4LQZjM6mfvOGSsUica3TmPohHgjWZwRrI3Xtw3aTigK8SpMCvEh6t2xQgHkXOd6p37VzqIhKlbLrQUNmMKRS8VxUgs5CyYEFal37vdOLSBJSoQnHSrUdFGt/jKVmhNNJtpMoGmMywgPaNlTgkCp/PPthAk+M0oP9SJoSGs7U7xNjHCqVhoHpDLEeqt/eVPzLaye67/ljJuJEU0Hmi/oJhzqC00Bgj0lKNE8NwUQycyskQywx0Sa2rAnh61P4P2m4RadUdC/dXBUt4siAI3AM8sABZVAF56AG6oCAO/AAnsCzdW89Wi/W67x1yVrMHIAfsN4+AXKdlWk=</latexit>



Global quenches protocols
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�

<latexit sha1_base64="mr8RhZfwZBPXprVRaYaldFTK0kk="></latexit>

At t = 0 the inhomogeneity is removed
<latexit sha1_base64="yGxEzmH59Qc24fhp8vCqmqJ72ds=">AAACDnicbVC7SkNBEN0b3/F11dJmMRGswr0R1EZQbCwjGBViCHs3k2TJPi67cwMh5Ats/BUbC0Vsre38GzePQqMHBg7nzDAzJ0mlcBhFX0Fubn5hcWl5Jb+6tr6xGW5t3ziTWQ5VbqSxdwlzIIWGKgqUcJdaYCqRcJt0L0b+bQ+sE0ZfYz+FumJtLVqCM/RSI9w/R1rE06hIsQNU6I5Rpg0aBPapcNSCMj1oNsJCVIrGoH9JPCUFMkWlEX7eNw3PFGjkkjlXi6MU6wNmUXAJw/x95iBlvMvaUPNUMwWuPhi/M6T7XmnSlrG+NNKx+nNiwJRzfZX4TsWw42a9kfifV8uwdVIfCJ1mCJpPFrUySdHQUTa0KSxwlH1PGLfC30p5h1nG0SeY9yHEsy//JTflUnxYKl+VC2dH0ziWyS7ZIwckJsfkjFySCqkSTh7IE3khr8Fj8By8Be+T1lwwndkhvxB8fAN8k5sf</latexit>

Harmonic chain: quench of the frequency parameter !0 ! !
<latexit sha1_base64="b5J5+29SU8YD7FzDU4OZXHMDffo="></latexit>

[Calabrese, Cardy, (2007)]
<latexit sha1_base64="GWJOXKCfszMU7/DcmGXeys9ioKM=">AAACA3icdVDLSgNBEJz1GeMr6k0vg0GIIHF3A0m8Cbl4VDCJsFlC76STDM4+mJkVwhLw4q948aCIV3/Cm3/jJEZQ0YKGoqqb7q4gEVxp23635uYXFpeWcyv51bX1jc3C1nZLxalk2GSxiOVVAAoFj7CpuRZ4lUiEMBDYDq4bE799g1LxOLrUowT9EAYR73MG2kjdwq7XAAGBRIVHtAGyNzqiJde2a4d+t1C0y3alXqk61JApDDk5qbtOlTozpUhmOO8W3jq9mKUhRpoJUMpz7ET7GUjNmcBxvpMqTIBdwwA9QyMIUfnZ9IcxPTBKj/ZjaSrSdKp+n8ggVGoUBqYzBD1Uv72J+Jfnpbpf9zMeJanGiH0u6qeC6phOAqE9LpFpMTIEmOTmVsqGIIFpE1vehPD1Kf2ftNyyUym7F27x9HgWR47skX1SIg6pkVNyRs5JkzByS+7JI3my7qwH69l6+Wyds2YzO+QHrNcP7jOVtQ==</latexit>

We mainly considered the quench having !0 = 1 and ! = 0
<latexit sha1_base64="nAYw1kRTyXge7QbE3t9sDfdVMPU="></latexit>

bH0 = � 1

2

+1X

n=�1
tn

�
ĉ
†
n ĉn+1 + ĉ

†
n+1 ĉn

�

<latexit sha1_base64="DBmK7Gh32lWA56NrS2bHIa8ydTY="></latexit>

t2n = 1
<latexit sha1_base64="05tacSuOnRGlmVtoUJUoin8Gp9w=">AAAB73icbVBNS8NAEJ34WVs/qh57CRbBU0kqqBeh4EGPFWwbaEPZbLbt0s0m7k6EEvonvIgo4tUf4h/w5r9x+3HQ1gcDj/dmmJkXJIJrdJxva2V1bX1jM7eVL2zv7O4V9w+aOk4VZQ0ai1h5AdFMcMkayFEwL1GMRIFgrWB4NfFbD0xpHss7HCXMj0hf8h6nBI3kYTeryvGl2y2WnYozhb1M3Dkp1wrXz6VPL6x3i1+dMKZpxCRSQbRuu06CfkYUcirYON9JNUsIHZI+axsqScS0n03vHdvHRgntXqxMSbSn6u+JjERaj6LAdEYEB3rRm4j/ee0Uexd+xmWSIpN0tqiXChtje/K8HXLFKIqRIYQqbm616YAoQtFElDchuIsvL5NmteKeVqq3Jo0zmCEHJTiCE3DhHGpwA3VoAAUBj/ACr9a99WS9We+z1hVrPnMIf2B9/ABGwZJe</latexit>

t2n+1 = 0
<latexit sha1_base64="CY3mCzh54EBMDgClzuLQe70f2bw=">AAAB8XicbVDJSgNBEK1xjXGLy83LYBAEIcxEUC9CwIvHCGbBZAg9nZ6kSU/P0F2jhCF/4UVRkVz9G29+ijc7y0ETHxQ83quiqp4fC67Rcb6shcWl5ZXVzFp2fWNzazu3s1vVUaIoq9BIRKruE80El6yCHAWrx4qR0Bes5veuRn7tninNI3mL/Zh5IelIHnBK0Eh32EqL8sQdXDqtXN4pOGPY88Sdknxp/zs/fHl4Lrdyn812RJOQSaSCaN1wnRi9lCjkVLBBtploFhPaIx3WMFSSkGkvHV88sI+M0raDSJmSaI/V3xMpCbXuh77pDAl29aw3Ev/zGgkGF17KZZwgk3SyKEiEjZE9et9uc8Uoir4hhCpubrVplyhC0YSUNSG4sy/Pk2qx4J4WijcmjTOYIAMHcAjH4MI5lOAaylABChIe4RXeLG09We/WcNK6YE1n9uAPrI8fbV6TxQ==</latexit>

⇢

<latexit sha1_base64="V+9UcSIEX/Z4IzyLWXuf5sGtYUU=">AAAB73icbVDLSsNAFL2pr1q11sfOzWARXZWk4mNZcOOygn1AE8pkOkmHTibpzEQsoT/hxoWibv0dd/6N08dCWw9cOJxzL/fe4yecKW3b31ZuZXVtfSO/Wdja3inulvb2mypOJaENEvNYtn2sKGeCNjTTnLYTSXHkc9ryBzcTv/VApWKxuNejhHoRDgULGMHaSG3XZ2HoZqhbKtsVewq0TJw5Kdcucu+nj4fFerf05fZikkZUaMKxUh3HTrSXYakZ4XRccFNFE0wGOKQdQwWOqPKy6b1jdGKUHgpiaUpoNFV/T2Q4UmoU+aYzwrqvFr2J+J/XSXVw7WVMJKmmgswWBSlHOkaT51GPSUo0HxmCiWTmVkT6WGKiTUQFE4Kz+PIyaVYrznmlemfSuIQZ8nAEx3AGDlxBDW6hDg0gwOEJXuDVGlrP1pv1MWvNWfOZA/gD6/MHIpqRgQ==</latexit>

Free fermions chain:
<latexit sha1_base64="b3uomZTqnemMgqCKxEX/RD1zKac=">AAAB/XicbVDLSgMxFM34rPU1PnZugkVwVWYqqLgqCOKygn1AO5RMeqcNTTJDkhHqUPwVNy4Ucet/uPNvTNtZaOuBwMk593LvPWHCmTae9+0sLa+srq0XNoqbW9s7u+7efkPHqaJQpzGPVSskGjiTUDfMcGglCogIOTTD4fXEbz6A0iyW92aUQCBIX7KIUWKs1HUPbxQAjkAJ+9WYDgiTV1235JW9KfAi8XNSQjlqXfer04tpKkAayonWbd9LTJARZRjlMC52Ug0JoUPSh7alkgjQQTbdfoxPrNLDUazskwZP1d8dGRFaj0RoKwUxAz3vTcT/vHZqossgYzJJDUg6GxSlHJsYT6LAPaaAGj6yhFDF7K6T+xWhxgZWtCH48ycvkkal7J+VK3eVUvU8j6OAjtAxOkU+ukBVdItqqI4oekTP6BW9OU/Oi/PufMxKl5y85wD9gfP5A9t2lMs=</latexit>

the initial state is the ground state of a dimerised chain
<latexit sha1_base64="8sOHs70wDe7I67zaCi6pyBkXwec=">AAACI3icbVDLSgNBEJz1bXxFPXoZDIKnsBtBxVPAi0cFo0ISQu+kNxmcnVlmeoUQ8i9e/BUvHhTx4sF/cTbuwVfBQE11F01VnCnpKAzfg5nZufmFxaXlysrq2vpGdXPrypncCmwJo4y9icGhkhpbJEnhTWYR0ljhdXx7Wsyv79A6afQljTLspjDQMpECyEu96gkNkUstSYLijoD8z/FCHFiT636pmYQD78sUrXTY52II0ptrYT2cgv8lUUlqrMR5r/ra6RuRp6hJKHCuHYUZdcdgSQqFk0ond5iBuIUBtj3VkKLrjqcZJ3wvLw4nxvqniU/V744xpM6N0thvpkBD93tWiP/N2jklx92x1FlOqMXXoSRXnAwvCvOpLQpSI09AWF+UKOJbEORrrfgSot+R/5KrRj06qDcuGrXmYVnHEtthu2yfReyINdkZO2ctJtg9e2TP7CV4CJ6C1+Dta3UmKD3b7AeCj0+RpKQt</latexit>

[Eisler, Peschel, (2007)]
<latexit sha1_base64="j9voXFcGm/Iekz6/0jdSqOlXfa8=">AAACAnicdVDJSgNBEO2JW4zbqCfx0hiECCHOTCDLLSCCxwhmgckQejqVpEnPQnePEELw4q948aCIV7/Cm39jZxFU9EHB470qqur5MWdSWdaHkVpZXVvfSG9mtrZ3dvfM/YOmjBJBoUEjHom2TyRwFkJDMcWhHQsggc+h5Y8uZn7rFoRkUXijxjF4ARmErM8oUVrqmkfuJZMcRB7XQdIh8DzOOZZVPvO6ZtYqWMVKsWRjTebQpFqtOHYJ20sli5aod833Ti+iSQChopxI6dpWrLwJEYpRDtNMJ5EQEzoiA3A1DUkA0pvMX5jiU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtzE9WveBMWxomCkC4W9ROOVYRneeAeE0AVH2tCqGD6VkyHRBCqdGoZHcLXp/h/0nQKdrHgXDvZ2vkyjjQ6Ricoh2xURjV0heqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJS6KVXg==</latexit>

CA(t) for an interval is known analytically
<latexit sha1_base64="E/5RRBKaV/OsAYqM/FR5zBXstdA=">AAACGHicbVDLTgIxFO3gC/GFunTTCCa4wRlM1CWGjUtM5JEAIXdKBxo67aTtYCaEz3Djr7hxoTFu2fk3lsdC0bM6Oeee9t7jR5xp47pfTmptfWNzK72d2dnd2z/IHh7VtYwVoTUiuVRNHzTlTNCaYYbTZqQohD6nDX9YmfmNEVWaSfFgkoh2QugLFjACxkrd7EUmX+neFsx5HgdSYRCYCUPVCDhmGg+FfBRWBJ4YG+E86WZzbtGdA/8l3pLk0BLVbnba7kkSh1QYwkHrludGpjMGZR/kdJJpx5pGQIbQpy1LBYRUd8bzwyb4zCq9+WKBFAbP1Z+JMYRaJ6FvJ0MwA73qzcT/vFZsgpvOmIkoNlSQxUdBzLGReNYS7jFFieGJJUAUs7tiMgAFxHajM7YEb/Xkv6ReKnqXxdJ9KVe+WtaRRifoFBWQh65RGd2hKqohgp7QC3pD786z8+p8OJ+L0ZSzzByjX3Cm30sinrw=</latexit>
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.
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t = 5

<latexit sha1_base64="QQuMDHU2BkEB8rNc7W7KTEh3gxs=">AAAB6nicbZC7SgNBFIbPxluMt6ilIINBSBV2FdFGDNhYJmgukCxhdjJJhsxemDkrhCWlpY2FIrbW1nkOO5/Bl3ByKTTxh4GP/z+HOed4kRQabfvLSi0tr6yupdczG5tb2zvZ3b2qDmPFeIWFMlR1j2ouRcArKFDyeqQ49T3Ja17/epzX7rnSIgzucBBx16fdQHQEo2isW7w8a2VzdsGeiCyCM4Pc1ceo/P1wOCq1sp/NdshinwfIJNW64dgRuglVKJjkw0wz1jyirE+7vGEwoD7XbjIZdUiOjdMmnVCZFyCZuL87EuprPfA9U+lT7On5bGz+lzVi7Fy4iQiiGHnAph91YkkwJOO9SVsozlAODFCmhJmVsB5VlKG5TsYcwZlfeRGqJwXntGCX7VwxD1Ol4QCOIA8OnEMRbqAEFWDQhUd4hhdLWk/Wq/U2LU1Zs559+CPr/QeCX5Ge</latexit>

t = 10
<latexit sha1_base64="lu2dHDlLoDAcrNOFFSsqCAefB+M=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBVmtdBGDNhYJmAukIQwO5lNhszsLjOzQlhS2tpYKGJra53nsPMZfAknmxSa+MPAx/+fw5xzvEhwbTD+cjIrq2vrG9nN3Nb2zu5efv+grsNYUVajoQhV0yOaCR6wmuFGsGakGJGeYA1veDPNG/dMaR4Gd2YUsY4k/YD7nBKTWlcu7uYLuIRToWVw51C4/phUvx+OJ5Vu/rPdC2ksWWCoIFq3XByZTkKU4VSwca4daxYROiR91rIYEMl0J0lnHaNT6/SQHyr7AoNS93dHQqTWI+nZSknMQC9mU/O/rBUb/7KT8CCKDQvo7CM/FsiEaLo46nHFqBEjC4QqbmdFdEAUocaeJ2eP4C6uvAz1s5J7XsJVXCgXYaYsHMEJFMGFCyjDLVSgBhQG8AjP8OJI58l5dd5mpRln3nMIf+S8/wDq2ZHU</latexit>

t = 20
<latexit sha1_base64="MWO2jFyn13PHTPFgjNvuQvptgO0=">AAAB63icbZC7SgNBFIbPxluMt6ilIItBSBVmY6GNGLCxTMBcIC5hdjKbDJmZXWZmhbCktLWxUMTW1jrPYecz+BJOLoUm/jDw8f/nMOecIOZMG4S+nMzK6tr6RnYzt7W9s7uX3z9o6ChRhNZJxCPVCrCmnElaN8xw2ooVxSLgtBkMrid5854qzSJ5a4Yx9QXuSRYygs3UuiyjTr6ASmgqdxm8ORSuPsa174fjcbWT/7zrRiQRVBrCsdZtD8XGT7EyjHA6yt0lmsaYDHCPti1KLKj20+msI/fUOl03jJR90rhT93dHioXWQxHYSoFNXy9mE/O/rJ2Y8MJPmYwTQyWZfRQm3DWRO1nc7TJFieFDC5goZmd1SR8rTIw9T84ewVtceRka5ZJ3VkI1VKgUYaYsHMEJFMGDc6jADVShDgT68AjP8OII58l5dd5mpRln3nMIf+S8/wDsXpHV</latexit>

t = 25
<latexit sha1_base64="b3eJRw7iMXB2rso1e6B3FxOjx+s=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2I6KNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9Do1xyzkp2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A8/KR2g==</latexit>

t = 30
<latexit sha1_base64="IsNH3oNeWuEXzXsAIqycdNIYR2Y=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsKbQRAzaWCZgLJEuYnUySITO7y8ysEJaUtjYWitjaWuc57HwGX8LJJoUm/jDw8f/nMOccPxJcG4y/nJXVtfWNzcxWdntnd28/d3BY12GsKKvRUISq6RPNBA9YzXAjWDNSjEhfsIY/vJnmjXumNA+DOzOKmCdJP+A9TolJrasS7uTyuIhToWVw55C//phUvx9OJpVO7rPdDWksWWCoIFq3XBwZLyHKcCrYONuONYsIHZI+a1kMiGTaS9JZx+jMOl3UC5V9gUGp+7sjIVLrkfRtpSRmoBezqflf1opN79JLeBDFhgV09lEvFsiEaLo46nLFqBEjC4QqbmdFdEAUocaeJ2uP4C6uvAz186JbKuIqzpcLMFMGjuEUCuDCBZThFipQAwoDeIRneHGk8+S8Om+z0hVn3nMEf+S8/wDt45HW</latexit>

t = 35
<latexit sha1_base64="E+XUGrvGbs+9Az8u30S4ZVc8+IY=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2DaKNGLCxTMBcIFnC7GQ2GTI7u8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuzsrq2vpHdzG1t7+zu5fcPGiqMJaF1EvJQtjysKGeC1jXTnLYiSXHgcdr0hjfTvHlPpWKhuNOjiLoB7gvmM4J1al2Vz7v5gl2yU6FlcOZQuP6Y1L4fjifVbv6z0wtJHFChCcdKtR070m6CpWaE03GuEysaYTLEfdo2KHBAlZuks47RqXF6yA+leUKj1P3dkeBAqVHgmcoA64FazKbmf1k71v6lmzARxZoKMvvIjznSIZoujnpMUqL5yAAmkplZERlgiYk258mZIziLKy9D46zklEt2zS5UijBTFo7gBIrgwAVU4BaqUAcCA3iEZ3ixAuvJerXeZqUZa95zCH9kvf8A9XeR2w==</latexit>

t = 40
<latexit sha1_base64="e8mVt6pRecRZhZcpdwyJiku//IM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsCtqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHvaJHX</latexit>

t = 45
<latexit sha1_base64="N37c7xd+eqeWZJvhi+WhAHGXE08=">AAAB63icbZC7SgNBFIbPxluMt6ilIINBSBV2vaCNGLCxTMBcIFnC7GQ2GTKzu8zMCmFJaWtjoYitrXWew85n8CWcbFJo4g8DH/9/DnPO8SLOlLbtLyuztLyyupZdz21sbm3v5Hf36iqMJaE1EvJQNj2sKGcBrWmmOW1GkmLhcdrwBjeTvHFPpWJhcKeHEXUF7gXMZwTr1Lo6O+/kC3bJToUWwZlB4fpjXP1+OBxXOvnPdjcksaCBJhwr1XLsSLsJlpoRTke5dqxohMkA92jLYIAFVW6SzjpCx8bpIj+U5gUape7vjgQLpYbCM5UC676azybmf1kr1v6lm7AgijUNyPQjP+ZIh2iyOOoySYnmQwOYSGZmRaSPJSbanCdnjuDMr7wI9ZOSc1qyq3ahXISpsnAAR1AEBy6gDLdQgRoQ6MMjPMOLJawn69V6m5ZmrFnPPvyR9f4D9vyR3A==</latexit>

t = 50
<latexit sha1_base64="T3SbjPJf6PYDgxs67DNb+VvthTg=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIqcKsItqIARvLBMwFkiXMTibJkNnZZWZWCEtKWxsLRWxtrfMcdj6DL+Fkk0ITfxj4+P9zmHOOHwmuDcZfztLyyuraemYju7m1vbOb29uv6TBWlFVpKELV8IlmgktWNdwI1ogUI4EvWN0f3Ezy+j1Tmofyzgwj5gWkJ3mXU2JS6+oct3N5XMSp0CK4M8hff4wr3w9H43I799nqhDQOmDRUEK2bLo6MlxBlOBVslG3FmkWEDkiPNS1KEjDtJemsI3RinQ7qhso+aVDq/u5ISKD1MPBtZUBMX89nE/O/rBmb7qWXcBnFhkk6/agbC2RCNFkcdbhi1IihBUIVt7Mi2ieKUGPPk7VHcOdXXoTaadE9K+IKzpcKMFUGDuEYCuDCBZTgFspQBQp9eIRneHEC58l5dd6mpUvOrOcA/sh5/wHw7ZHY</latexit>

t = 100
<latexit sha1_base64="khDqAlAt9O+yMOYhqfXyZa/5zvs=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgpAqzWmgjBmwsE3CTQLKE2clsMmR2dpk5K4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkQKA4R8OZmV1bX1jexmbmt7Z3cvv39QM3GqGfdYLGPdCKjhUijugQDJG4nmNAokrwf9m0lev+faiFjdwSDhfkS7SoSCUbCWB1cuIe18gZTIVHgZ3DkUrj/G1e+H43Glnf9sdWKWRlwBk9SYpksS8IdUg2CSj3Kt1PCEsj7t8qZFRSNu/OF02BE+tU4Hh7G2TwGeur87hjQyZhAFtjKi0DOL2cT8L2umEF76Q6GSFLhis4/CVGKI8WRz3BGaM5ADC5RpYWfFrEc1ZWDvk7NHcBdXXobaWck9L5EqKZSLaKYsOkInqIhcdIHK6BZVkIcYEugRPaMXRzlPzqvzNivNOPOeQ/RHzvsPWaSSDg==</latexit>

t = 200
<latexit sha1_base64="pWRFTEDVyq1fZTFIAxrp2vxoyQw=">AAAB7HicbZC7SgNBFIbPxluMt6ilIINBSBVmY6GNGLCxTMBNAnEJs5PZZMjs7DIzK4SQ0trGQhFbS+s8h53P4Es4uRSa+MPAx/+fw5xzgkRwbTD+cjIrq2vrG9nN3Nb2zu5efv+gruNUUebRWMSqGRDNBJfMM9wI1kwUI1EgWCPoX0/yxj1Tmsfy1gwS5kekK3nIKTHW8sxlGeN2voBLeCq0DO4cClcf49r3w/G42s5/3nVimkZMGiqI1i0XJ8YfEmU4FWyUu0s1Swjtky5rWZQkYtofTocdoVPrdFAYK/ukQVP3d8eQRFoPosBWRsT09GI2Mf/LWqkJL/whl0lqmKSzj8JUIBOjyeaowxWjRgwsEKq4nRXRHlGEGnufnD2Cu7jyMtTLJfeshGu4UCnCTFk4ghMoggvnUIEbqIIHFDg8wjO8ONJ5cl6dt1lpxpn3HMIfOe8/WyqSDw==</latexit>

t = 0.1
<latexit sha1_base64="g0fwzxBj/VBTEMqHcgPDC6dgJJM=">AAAB7HicbZC7SgNBFIbPxluMt6ilIItBSLXMaqGNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0VsLa3zHHY+gy/h5FJo4g8DH/9/DnPOCRLOlEboy8qtrK6tb+Q3C1vbO7t7xf2DuopTSahHYh7LZoAV5UxQTzPNaTORFEcBp41gcDPJG/dUKhaLOz1MqB/hnmAhI1gby9NXyHE7xRJy0FT2MrhzKF1/jGvfD8fjaqf42e7GJI2o0IRjpVouSrSfYakZ4XRUaKeKJpgMcI+2DAocUeVn02FH9qlxunYYS/OEtqfu744MR0oNo8BURlj31WI2Mf/LWqkOL/2MiSTVVJDZR2HKbR3bk83tLpOUaD40gIlkZlab9LHERJv7FMwR3MWVl6F+5rjnDqqhUqUMM+XhCE6gDC5cQAVuoQoeEGDwCM/wYgnryXq13malOWvecwh/ZL3/AFaYkgw=</latexit>

Figure 2: Entanglement hamiltonian matrix HA(t) in (98) for an interval having ` = 100
sites in the infinite harmonic chain after the global quench given by !0 = 1 and ! = 0.

[Di Giulio, Arias, E.T., (2019)]
<latexit sha1_base64="05UcMWppQ/lI9bGMS7DtLVhpU0Q=">AAACCXicdVDLSsNAFJ3UV62vqEs3g0WoUGKSQm13FRVdVugL0lAm02k7dPJgZiKU0K0bf8WNC0Xc+gfu/BunbQQVPXDhcM693HuPFzEqpGl+aJml5ZXVtex6bmNza3tH391riTDmmDRxyELe8ZAgjAakKalkpBNxgnyPkbY3Pp/57VvCBQ2DhpxExPXRMKADipFUUk+HzgWFVzRmNCzCM06RKMJLo2EUYcE2reqx29PzpmGWKqWyBRWZQ5FqtWJbZWilSh6kqPf0924/xLFPAokZEsKxzEi6CeKSYkamuW4sSITwGA2Jo2iAfCLcZP7JFB4ppQ8HIVcVSDhXv08kyBdi4nuq00dyJH57M/Evz4nloOImNIhiSQK8WDSIGZQhnMUC+5QTLNlEEYQ5VbdCPEIcYanCy6kQvj6F/5OWbVglw76x87WTNI4sOACHoAAscApq4BrUQRNgcAcewBN41u61R+1Fe120ZrR0Zh/8gPb2CWtjluY=</latexit>

` = 100
<latexit sha1_base64="aOE4GjkHdmp1g1k4YyyprM3Ojxs=">AAAB73icbZDLSgMxFIYz9VbHW9Wlm2ARXJVMXeimWHDjsoK9QDuUTHqmDc1kxiQjlKEv4caFIoIrn8D3cCO+jelloa0/BD7+/xxyzgkSwbUh5NvJrayurW/kN92t7Z3dvcL+QUPHqWJQZ7GIVSugGgSXUDfcCGglCmgUCGgGw6tJ3rwHpXksb80oAT+ifclDzqixVqsDQlQ8QrqFIimRqfAyeHMoXn64leTty611C5+dXszSCKRhgmrd9khi/Iwqw5mAsdtJNSSUDWkf2hYljUD72XTeMT6xTg+HsbJPGjx1f3dkNNJ6FAW2MqJmoBeziflf1k5NeOFnXCapAclmH4WpwCbGk+VxjytgRowsUKa4nRWzAVWUGXsi1x7BW1x5GRrlkndWKt+QYrWMZsqjI3SMTpGHzlEVXaMaqiOGBHpAT+jZuXMenRfndVaac+Y9h+iPnPcfJ3KSUg==</latexit>

! = 0
<latexit sha1_base64="oPLPe3JGQdE6fR1wxIytLlJkPks=">AAAB8XicbZDLSgMxFIbP1Fsdb1WXboJFcFVm6kI3xYIblxXsBduhZNJMG5pJhiQjlKFv4caFIrr0AXwPN+LbmF4W2vpD4OP/zyHnnDDhTBvP+3ZyK6tr6xv5TXdre2d3r7B/0NAyVYTWieRStUKsKWeC1g0znLYSRXEcctoMh1eTvHlPlWZS3JpRQoMY9wWLGMHGWncdGdM+RhXkdQtFr+RNhZbBn0Px8sOtJG9fbq1b+Oz0JEljKgzhWOu27yUmyLAyjHA6djuppgkmQ9ynbYsCx1QH2XTiMTqxTg9FUtknDJq6vzsyHGs9ikNbGWMz0IvZxPwva6cmuggyJpLUUEFmH0UpR0aiyfqoxxQlho8sYKKYnRWRAVaYGHsk1x7BX1x5GRrlkn9WKt94xWoZZsrDERzDKfhwDlW4hhrUgYCAB3iCZ0c7j86L8zorzTnznkP4I+f9B3sqkxE=</latexit>

!0 = 1
<latexit sha1_base64="XOIPj7ncBj3x6poK/GwfyMGtS/Y=">AAAB83icbVC7SgNBFL3rI8b4ilraDAbBKuzGQhshYGOZgHlAdgmzk9lkyMzOMjMrhCUfYZPGQhHByh+xtBN/xsmj0MQDFw7n3Mu994QJZ9q47peztr6xmdvKbxd2dvf2D4qHR00tU0Vog0guVTvEmnIW04ZhhtN2oigWIaetcHgz9Vv3VGkm4zszSmggcD9mESPYWMn3paB93HXRNfK6xZJbdmdAq8RbkFI1V//+mDy81brFT78nSSpobAjHWnc8NzFBhpVhhNNxwU81TTAZ4j7tWBpjQXWQzW4eozOr9FAkla3YoJn6eyLDQuuRCG2nwGagl72p+J/XSU10FWQsTlJDYzJfFKUcGYmmAaAeU5QYPrIEE8XsrYgMsMLE2JgKNgRv+eVV0qyUvYtypW7TqMAceTiBUzgHDy6hCrdQgwYQSGACT/DspM6j8+K8zlvXnMXMMfyB8/4DyFKUjg==</latexit>



EH matrix in HC: main diagonals of the blocks
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Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.
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Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.
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Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through



EH matrix in HC: first diagonals of the blocks
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l=100, diagonals : main on the left and first one on the right
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Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.

Entanglement hamiltonians in 1D free lattice models after a global quantum quench 26

○○○○○○○
○○○○○○○

○○○○○○○
○○○○○○○

○○○○○○○○
○○○○○○○○○○○○○

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○○○○○○○

○○○○○○○
○○○○○○○

○○○○○○○○
○○○○○○○○○○○○○

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇◇◇◇
◇◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××
××

××
××

××
××

××
×
×
×
×
×
×
××

××
××

××
××

××
××

××
××

××
××

×××
×××××××××××××××××××××××××××××××

×
×
×
×
×
×
××××××××××××××××○○○○

○○
○○

○○
○○

○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○○

○○○○○○○○○○○○○○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○○○◇◇◇◇

◇◇
◇◇

◇◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇◇
◇◇◇◇◇◇◇◇◇◇◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇◇××××

××
××

××
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
××

××
××

××
×××

×××××××××××××
××

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×××××××××××○○○○

○○
○○

○○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○

○○○○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○▽▽▽▽

▽▽
▽▽

▽▽
▽▽

▽
▽
▽
▽
▽
▽
▽
▽▽

▽▽
▽▽▽

▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽
▽
▽
▽
▽
▽
▽
▽
▽▽▽▽▽▽▽▽▽▽▽▽◇◇◇◇

◇◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××

×××
×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×
○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0
0

5

10

15

20

○

○

○

○

○ ○

○

○

○

○

○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○

◇

◇

◇ ◇

◇

◇×

×

× ×

×

×○

○

○ ○

○

○◇

◇

◇ ◇

◇

◇×

×

× ×

×

×○

○

○ ○

○

○▽

▽

▽ ▽

▽

▽◇

◇

◇ ◇

◇

◇×

×

× ×

×

×○

○

○

○○
○
○○○
○
○○○○○

○○○○○
○○○○○

○○○○○○○○○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○○○
○
○○

○

○

○◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××

××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

0.0 0.2 0.4 0.6 0.8 1.0
0.00
0.05
0.10
0.15
0.20
0.25
0.30

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○

○○
○○○

○○○○○○○○○○○○○○○○○○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○

○○
○○○

○○○○○○○○○○○○○○○○○○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○◇◇

◇◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇◇◇◇×××

××
××

××
××

××
××

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
××

××
××

××
××

×××
×××××××××××××××××××××××

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
××××××××××××××××○○○

○○
○○

○○
○○

○○
○○

○○
○○

○○
○
○○

○○
○○

○
○
○
○○

○○
○○

○○
○○

○○○
○○○○○○○○○○○○○○○○○○○○○○○

○○
○
○
○
○○

○○
○○

○○○○○○○○○○○○○○○○○○○○○○◇◇◇
◇◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××

×××
××

××
××

××
××

××
××

××
××

××
××

××
××

×××
×××

××××
××××××××××××××××××××××××××××××××××××××××××××××××××××××××××○○○

○○○
○○○

○○
○○

○○
○○

○○
○○

○○○
○○○

○○○
○○○○

○○○○○○○○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○▽▽▽

▽▽▽
▽▽▽

▽▽▽
▽▽

▽▽
▽▽▽

▽▽▽▽
▽▽▽▽▽

▽▽▽▽▽▽▽▽
▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇◇

◇◇◇◇◇
◇◇◇◇◇◇◇

◇◇◇◇◇◇◇◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××

×××
××××

××××××
×××××××

××××××××××
×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××○○○○

○○○○○○
○○○○○○○

○○○○○○○○○
○○○○○○○○○○○○○○○○○

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×
○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0
0

1

2

3

4

5

6

7
○ ○

○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○○ ○

◇

◇ ◇

◇×

×

× ×

×

×○

○

○ ○

○

○◇

◇

◇ ◇

◇

◇×

×

× ×

×

×○

○

○ ○

○

○▽

▽

▽ ▽

▽

▽◇

◇

◇ ◇

◇

◇×

×

× ×

×

×○

○

○

○ ○

○

○

○

◇

◇◇◇
◇◇◇
◇◇◇
◇◇◇◇

◇◇◇◇
◇◇◇◇

◇◇◇◇◇
◇◇◇◇◇◇

◇◇◇◇◇◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇×

×××××××××××
×××××××××××××××

××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

×

0.0 0.2 0.4 0.6 0.8 1.0
0.00

0.05

0.10

0.15

0.20

l=100, diagonals : main on the left and first one on the right

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○○○○

○○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○○○○

○○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○○
○○○

○○◇
◇
◇◇◇

◇◇◇
◇

◇◇

◇◇
◇
◇
◇
◇◇

◇
◇
◇
◇◇◇

◇◇
◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇◇

◇
◇
◇
◇◇◇◇

◇◇◇◇◇◇◇◇◇◇
◇◇

◇◇
◇
◇
◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇◇

◇
◇◇

◇◇
◇
◇
◇
◇
◇◇

◇
◇
◇
◇◇

◇◇

◇
◇◇◇

◇◇◇
◇
◇×

×
×
×
×
×××

××××××
×
×
×
×××

×
×

××
×
×
×
×
××

×
×××

×
×
×
×××

×××××
×××××××××××××××

××
×
×
×
×
××

×
×
××

×
×
×
×
××

×
×
×
××

×
×
×
××

××
××

×××
×
×
×
×
×○

○
○
○
○
○
○
○○○

○○○
○○○

○○
○
○

○
○

○
○

○
○○

○

○○
○
○
○

○
○
○
○○○○

○○○○○○○○○○○○○○○○○○○○○○○○
○
○
○

○
○
○
○○

○
○○○

○
○

○
○

○
○
○○

○○○
○○○

○○○
○
○
○
○
○
○
○◇

◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇

◇◇◇
◇◇◇◇◇

◇◇◇◇◇◇◇◇◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇◇◇◇

◇
◇◇◇◇◇◇◇◇◇

◇
◇
◇◇◇◇

◇◇◇◇
◇
◇
◇
◇
◇
◇
◇◇◇

◇◇
◇◇

◇◇
◇◇◇

◇◇
◇◇◇

◇◇◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇×

×
×
×
×
×
×
×
×
×
×
××××

×××
×××

××××××
××

×
××

××
××

×××
××

×
××

×

×
××

××××××
×

×

××
×
××

×××
××

××××
×
××

×
×××

××
×××

×××
××××

×
×
×
×
×
×
×
×
×
×
×○

○
○
○
○
○
○
○
○
○
○
○
○
○○○○

○○○○○
○○

○
○○

○○
○
○
○
○
○
○○

○
○
○
○○

○○○○○○○○
○○

○○○○
○○○○○○

○
○
○○○

○
○
○
○
○○○○○

○○○
○○

○○○
○○○○

○
○
○
○
○
○
○
○
○
○
○
○
○▽

▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽▽

▽
▽
▽
▽
▽
▽▽

▽
▽
▽
▽▽

▽
▽▽

▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽
▽▽▽

▽▽▽
▽▽▽

▽
▽
▽
▽▽

▽
▽
▽
▽
▽
▽▽

▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽◇

◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇

◇

◇
◇
◇◇

◇
◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇◇◇
◇◇◇◇

◇
◇
◇◇◇

◇
◇

◇
◇◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇×

×
×
×
×
×××

×

×
××

×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××
×××××

×

×
×××

×
×
×
×
×○○○

○
○○○○○○○○

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○○○
○
○○○

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×

○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0
-0.7

-0.6

-0.5

-0.4

-0.3

-0.2

-0.1

0.0

○ ○

×

× ×

×

○

○

○

○○

○○

○○

○

○

○

▽

▽

▽

▽

▽

▽ ▽

▽

▽

▽

▽

▽◇

◇
◇

◇

◇

◇

◇
◇

◇ ◇ ◇ ◇

◇
◇

◇

◇

◇

◇
◇

◇

×

×

×

×
×
×

×

×

×
×

××
×

××

××
×

××

×
×

××
×
×

×
×

××

×

×
×

×
×
×

××

×
×
×

×
×

×

××

×
×

×
×
××

×
×

××

×
××

××

×
××

×
×

×

×

×
×
×

×

×

×

×

× × × ×

×× ×× ×× ×

○

○

○

○

○

○

○

○

○
○

○

○○

○
○
○

○○

○○

○
○

○○
○
○
○○

○○
○
○
○○○
○
○
○○
○

○○

○

○○

○

○○

○
○○
○
○
○○○○

○
○○

○○
○
○
○○

○
○

○○

○○

○
○
○

○○

○

○
○

○

○

○

○

○

○

○

○

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

0.0 0.2 0.4 0.6 0.8 1.0
-0.005

0.000

0.005

0.010

0.015

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○○○
○○

○○
○○

○○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○○○
○○

○○
○○

○○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○◇◇◇◇◇

◇
◇
◇
◇
◇◇

◇
◇
◇
◇
◇
◇◇

◇
◇◇

◇
◇◇

◇
◇◇

◇
◇◇

◇
◇
◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇◇

◇◇◇
◇◇

◇
◇◇

◇◇
◇
◇
◇◇

◇
◇◇

◇
◇◇

◇
◇◇

◇
◇◇

◇
◇
◇
◇
◇
◇◇

◇
◇
◇
◇
◇◇

◇◇◇×××××××××××
×
×
×
×
×
×
××

×××
××

××
××

×
××

×××
××××××××××××××××××××

×××
××

××
××

××
××

×
××

×
××

××
××

××
×
××

×
×
×
×
×
×
××

××
××

×××××○○○○○○○○○○○○○○○○
○○

○○
○
○
○
○
○
○
○○

○○○○○○○○
○○○○○○○○○○○○○○○○○○

○○○
○○

○○
○○

○○
○○

○○
○○

○○
○
○
○
○
○
○
○○

○○
○○

○○
○○

○○
○○○○

○○○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇
◇◇

◇◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇

◇◇◇◇◇◇◇◇×××××××××××××××××××××××××
×
×
×
×
×
×
×
×
×
×
×
×
×
×
××

×××××××××××××
××

××
××

×
×
×
×
×
×
×
×
×
×
×
×
×
×
××

××
××

××
××

××
×××

××××××××××○○○○○○○○○○○○○○○○○○○○○○○○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○○○○○

○○
○○

○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○

○○
○○○

○○○○
○○○○○○○○○○▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽

▽
▽
▽
▽
▽
▽
▽
▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽

▽▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽
▽
▽
▽
▽
▽
▽
▽▽

▽▽
▽▽

▽▽▽
▽▽▽▽▽▽▽▽

▽▽▽▽▽▽◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇◇

◇◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇◇◇◇◇◇◇◇◇◇×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

××××
×××

×××
×××

×××
××

××
××

××
××

×××
×××

××××××××○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○○○○○

○○○○
○○○○

○○○
○○○

○○○
○○○

○○○
○○○○

○○○○○
○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×

○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0

-2.5

-2.0

-1.5

-1.0

-0.5

0.0

○

○ ○

○

◇
◇

◇

◇ ◇

◇

◇
◇×××

×

×

×

× ×

×

×

×
×××○○○○

○
○

○

○

○ ○

○

○

○
○
○○○○◇◇◇◇◇

◇
◇
◇
◇

◇

◇ ◇

◇

◇
◇
◇
◇
◇◇
◇◇◇××××××

×
×
×
×

×

×

× ×

×

×

×
×
×
×
××
××××○○

○○○○○
○
○
○
○
○

○

○

○ ○

○

○

○
○
○
○
○
○○
○○○○○▽▽

▽▽▽▽▽▽▽
▽
▽
▽
▽
▽

▽

▽ ▽

▽

▽
▽
▽
▽
▽
▽▽
▽▽▽▽▽▽▽◇

◇◇◇◇◇◇◇◇◇
◇

◇

◇

◇ ◇

◇

◇

◇
◇◇
◇◇◇◇◇◇◇

◇×
×××××

×

×

×

×

× ×

×

×

×

×
×××××

×○○
○
○
○
○

○

○

○ ○

○

○

○
○
○
○
○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇
◇◇◇◇

◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇
◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

××××××××××
××××××××

××××××××××
×◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇
◇◇◇◇

◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇
◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

××××××××××
××××××××

××××××××××
×

0.0 0.2 0.4 0.6 0.8 1.0
-0.12
-0.10
-0.08
-0.06
-0.04
-0.02
0.00

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇◇◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇××××

×××
××

××
××

××
××

×
×
×
××

××
××

××
××

××
××

××
××

××
××

××
×××××××××××××××××××××××××××××××××××

×
×
×
×××××××××××××××××○○○○

○○
○○

○○
○○

○○
○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○○

○○○○○○○○○○○○○○○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○○○○○◇◇◇◇

◇◇
◇◇

◇◇
◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇◇××××

××
××

××
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
××

××
××

×××
××××××××××××××××

×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×
×××××××××××○○○○○

○○
○○

○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○○

○○○
○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○○○○○○○○○○○▽▽▽▽▽

▽▽
▽▽

▽▽
▽
▽
▽
▽
▽
▽
▽
▽▽

▽▽
▽▽

▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽
▽
▽
▽
▽
▽
▽
▽▽▽▽▽▽▽▽▽▽▽▽◇◇◇◇◇

◇◇
◇◇

◇◇
◇◇

◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××××

×××
×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×
○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0

0

5

10

15

20
○○○○○○○○○○○○○○○○○○○○○○○○○

○
○
○
○ ○

○
○
○○○○○○○○○○○○○○○○○○○○○○○○○○

○

○
○
○

○ ○

○
○
○

○

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇◇◇◇

◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

××××××××××
×××××××××

××××××××◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇◇◇◇

◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇◇××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

××××××××××
×××××××××

××××××××

0.0 0.2 0.4 0.6 0.8 1.0
-0.025
-0.020
-0.015
-0.010
-0.005
0.000
0.005
0.010

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○◇
◇
◇
◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇◇

◇◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇
◇◇

◇◇◇◇◇◇◇◇
×
×
×
×
×
××

×
××

××××××××××××
×××××××××××××××××××

××
×
×
×
××

××
××

××
××

××
×
×
××

××
××

×××
×××

×××
××

×
××

×××××××××××
××××××××

○
○
○
○
○
○
○
○○○

○
○○

○○
○
○○

○○
○○

○○
○○○○○○○○○○○○○

○○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○○
○
○
○
○
○
○○

○○
○○○○○○○○○○○

○○○○○
○○○

○○○○○○○○
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇
◇◇

◇
◇◇

◇◇◇
◇◇

◇◇
◇◇◇◇◇◇

◇◇◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇

◇◇◇◇◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇
◇◇◇

◇◇◇◇◇◇◇◇◇◇
×
×
×
×
×
×
×
×
×
×
×
×
××

×
×××

××
×
××

××××××
××

××
×
××

×
×
×
×
×
×
×
×

×

×
×
×
×

×
×
×
×
×
××

×
×
××

××
××

×××
×××××××××××

×××××××××××××××××××××
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○
○
○○

○○○○○○
○○○

○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○○

○
○○

○
○○

○
○
○
○
○
○○

○○
○○

○○
○○○○○○○○○○○○○

○○○
○○○○○○○○○○○○○○○○○○

▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽
▽▽▽▽

▽▽
▽▽▽

▽▽
▽
▽▽

▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽
▽▽

▽▽▽▽▽▽▽▽▽▽▽▽▽
▽
▽
▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽▽

◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇
◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇◇◇◇◇

◇◇◇
◇◇◇

◇◇◇
◇◇

◇◇◇
◇◇

◇◇
◇◇

◇◇
◇◇

◇◇
◇◇◇

◇◇◇
◇◇

◇◇◇
◇◇

◇◇◇◇
◇◇◇

◇◇◇◇◇◇◇◇◇◇
◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇

×
×
×
×
×
××××

××××××××××××××××××
×××××

××××
××××

×××
×××

×××
×××

×××
×××

×××
×××

××××
×××××

×××××××××××××××××
×
×
×××××××○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○

○○○○○○○
○○○○○

○○○○○
○○○○○

○○○○
○○○○○

○○○○○○
○○○○○○○○○○○○○

○○○○○○○○○○○○○○○○○○◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇×××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××××

○

◇

×

○

◇

×

○
▽
◇
×

○
◇
×

0.0 0.2 0.4 0.6 0.8 1.0

-1.0

-0.5

0.0

0.5

○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○○
○
○
○
○
○
○
○○○

○
○
○
○○
○
○
○
○
○
○
○
○○
○○
○○
○○
○○○

○○○○○
○○○○○○○○○○○○○○○○○○○○○

○○

◇

◇

◇

◇

×

×
○◇×

○

○

▽

▽

◇

◇

×

×

×

○

○

○

○

◇
◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇
◇◇◇

◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇

◇◇◇
◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇×××××××××××××××××××××××××××××××××××××××

××××××××××××××
××××××××××××××××××××××××××××××××××××××××××××××◇

◇
◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇

◇◇◇◇
◇◇◇

◇◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇
◇◇◇

◇◇◇
◇◇◇◇

◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇◇
◇×××××××××××××××××××××××××××××××××××××××

××××××××××××××
××××××××××××××××××××××××××××××××××××××××××××××

0.0 0.2 0.4 0.6 0.8 1.0

-0.015

-0.010

-0.005

0.000

0.005

0.010

Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.
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Figure 3: Harmonic chain: Temporal evolution of the main diagonals (left panels) and of
the first diagonals (right panels) composing the `⇥` blocks of the entanglement hamiltonian
matrix HA(t) in (98) for an interval with ` = 100 sites. The insets zoom in on small values,
in order to show the curves for large times. This figure, that is complementary to Fig. 2
and Fig. 4, has been discussed in §5.1.
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 4: Harmonic chain: Temporal evolution of the antidiagonals of the ` ⇥ ` blocks
composing the entanglement hamiltonian matrix HA(t) in (98) for an interval with ` = 100
sites. The insets containing red curves zoom in on small values, in order to show the curves
for large times. In the second zoom of the top left panel we show only two curves to highlight
the fact that the antidiagonals are very small for |i/` � 1/2| & t/`. A similar behaviour
occurs in the other panels, as shown in Fig. 5.

observe a symmetry with respect to the center of the block, namely Ei,j = E`�i+1,`�j+1

for 1 6 i, j 6 `.

The temporal evolution of the blocks composing HA(t) is qualitatively di↵erent. As

for the symmetric ` ⇥ ` matrix M(t) in (98), the largest contributions come from the

main diagonal, that decrease as time evolves and remain positive during all the evolution,

reaching a stationary curve for long times (see the top left panel of Fig. 3). The first

diagonals are mostly negative and in some point become positive at some time (see the

top right panel of Fig. 3 and the corresponding inset). In the top left panel of Fig. 4 we

show the antidiagonal of M(t), that displays oscillations around zero.

Interesting features can be observed also for the temporal evolution of the symmetric

block N(t) in (98). The diagonal of N(t) is shown in the middle left panel of Fig. 3: first

it grows until a maximal curve and then it relaxes to a positive curve for long time. The

elements of N(t) are mostly positive but some of them become negative for large times

(see e.g. the inset of the top right panel in Fig. 4 and the one of the middle right panel
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Figure 4: Harmonic chain: Temporal evolution of the antidiagonals of the ` ⇥ ` blocks
composing the entanglement hamiltonian matrix HA(t) in (98) for an interval with ` = 100
sites. The insets containing red curves zoom in on small values, in order to show the curves
for large times. In the second zoom of the top left panel we show only two curves to highlight
the fact that the antidiagonals are very small for |i/` � 1/2| & t/`. A similar behaviour
occurs in the other panels, as shown in Fig. 5.

observe a symmetry with respect to the center of the block, namely Ei,j = E`�i+1,`�j+1

for 1 6 i, j 6 `.

The temporal evolution of the blocks composing HA(t) is qualitatively di↵erent. As

for the symmetric ` ⇥ ` matrix M(t) in (98), the largest contributions come from the

main diagonal, that decrease as time evolves and remain positive during all the evolution,

reaching a stationary curve for long times (see the top left panel of Fig. 3). The first

diagonals are mostly negative and in some point become positive at some time (see the

top right panel of Fig. 3 and the corresponding inset). In the top left panel of Fig. 4 we

show the antidiagonal of M(t), that displays oscillations around zero.

Interesting features can be observed also for the temporal evolution of the symmetric

block N(t) in (98). The diagonal of N(t) is shown in the middle left panel of Fig. 3: first

it grows until a maximal curve and then it relaxes to a positive curve for long time. The

elements of N(t) are mostly positive but some of them become negative for large times

(see e.g. the inset of the top right panel in Fig. 4 and the one of the middle right panel
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Figure 4: Harmonic chain: Temporal evolution of the antidiagonals of the ` ⇥ ` blocks
composing the entanglement hamiltonian matrix HA(t) in (98) for an interval with ` = 100
sites. The insets containing red curves zoom in on small values, in order to show the curves
for large times. In the second zoom of the top left panel we show only two curves to highlight
the fact that the antidiagonals are very small for |i/` � 1/2| & t/`. A similar behaviour
occurs in the other panels, as shown in Fig. 5.

observe a symmetry with respect to the center of the block, namely Ei,j = E`�i+1,`�j+1

for 1 6 i, j 6 `.

The temporal evolution of the blocks composing HA(t) is qualitatively di↵erent. As

for the symmetric ` ⇥ ` matrix M(t) in (98), the largest contributions come from the

main diagonal, that decrease as time evolves and remain positive during all the evolution,

reaching a stationary curve for long times (see the top left panel of Fig. 3). The first

diagonals are mostly negative and in some point become positive at some time (see the

top right panel of Fig. 3 and the corresponding inset). In the top left panel of Fig. 4 we

show the antidiagonal of M(t), that displays oscillations around zero.

Interesting features can be observed also for the temporal evolution of the symmetric

block N(t) in (98). The diagonal of N(t) is shown in the middle left panel of Fig. 3: first

it grows until a maximal curve and then it relaxes to a positive curve for long time. The

elements of N(t) are mostly positive but some of them become negative for large times

(see e.g. the inset of the top right panel in Fig. 4 and the one of the middle right panel
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 5: Harmonic chain: Antidiagonals of the blocks in the entanglement hamiltonian
matrix (98) for various times and two values for `. The points where all these antidiagonals
become very small evolve linearly in opposite direction travelling from the center towards
the endpoints of the interval with velocity equal to one (see top panels in Fig. 18, where
2d0 denotes the width of the curves shown here).
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Figure 5: Harmonic chain: Antidiagonals of the blocks in the entanglement hamiltonian
matrix (98) for various times and two values for `. The points where all these antidiagonals
become very small evolve linearly in opposite direction travelling from the center towards
the endpoints of the interval with velocity equal to one (see top panels in Fig. 18, where
2d0 denotes the width of the curves shown here).
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Figure 5: Harmonic chain: Antidiagonals of the blocks in the entanglement hamiltonian
matrix (98) for various times and two values for `. The points where all these antidiagonals
become very small evolve linearly in opposite direction travelling from the center towards
the endpoints of the interval with velocity equal to one (see top panels in Fig. 18, where
2d0 denotes the width of the curves shown here).
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Figure 5: Harmonic chain: Antidiagonals of the blocks in the entanglement hamiltonian
matrix (98) for various times and two values for `. The points where all these antidiagonals
become very small evolve linearly in opposite direction travelling from the center towards
the endpoints of the interval with velocity equal to one (see top panels in Fig. 18, where
2d0 denotes the width of the curves shown here).
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Figure 5: Harmonic chain: Antidiagonals of the blocks in the entanglement hamiltonian
matrix (98) for various times and two values for `. The points where all these antidiagonals
become very small evolve linearly in opposite direction travelling from the center towards
the endpoints of the interval with velocity equal to one (see top panels in Fig. 18, where
2d0 denotes the width of the curves shown here).
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 6: Harmonic chain: Antidiagonals of the blocks in the correlation matrix (98)
for an interval of length `. The points where all these antidiagonals become very small
evolve linearly in opposite direction travelling from the center towards the endpoints of the
interval with velocity equal to one. This evolution is observed also for the entanglement
hamiltonian matrix (see Fig. 5). The bottom right panel shows CA for t = 20 and ` = 100.
This should be compared with the left panel of the second line in Fig. 2.
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Figure 7: Harmonic chain: Entanglement spectrum for an interval of length ` after the
quench of the frequency parameter given by !0 = 1 and ! = 0. Top left: Single particle
entanglement spectrum (see (12)). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum (see the text below (21)). Middle left: Temporal evolution
of the first gaps in the entanglement spectrum (see the text below (23)). The legenda of
this panel holds also in the remaining ones. Middle right: Temporal evolution of grSA (the
inset zooms in on the lowest plateau, showing that the data having ` = 50 and ` = 100
do not overlap). Bottom: Temporal evolution of the ratios gr/g1 between the gaps in the
entanglement spectrum (the insets zoom in on the two higher plateaux).
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Figure 7: Harmonic chain: Entanglement spectrum for an interval of length ` after the
quench of the frequency parameter given by !0 = 1 and ! = 0. Top left: Single particle
entanglement spectrum (see (12)). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum (see the text below (21)). Middle left: Temporal evolution
of the first gaps in the entanglement spectrum (see the text below (23)). The legenda of
this panel holds also in the remaining ones. Middle right: Temporal evolution of grSA (the
inset zooms in on the lowest plateau, showing that the data having ` = 50 and ` = 100
do not overlap). Bottom: Temporal evolution of the ratios gr/g1 between the gaps in the
entanglement spectrum (the insets zoom in on the two higher plateaux).
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Figure 8: Harmonic chain: Temporal evolution of the gaps in the entanglement spectrum
for an interval of length ` after the quench of the frequency parameter given by !0 = 5 and
! = 0 (see also the corresponding panels in Fig. 7). Top left: Temporal evolution of the
first gaps in the entanglement spectrum (see the text below (23)). The legenda of this panel
holds also for the other ones. Top right: Temporal evolution of grSA. Bottom: Temporal
evolution of the ratios gr/g1 between the gaps in the entanglement spectrum. The panel
on the left focuses on the regime t/` < 1 (the insets zoom in on the two higher plateaux),
while the panel on the right highlights the behaviour for long times. The curves in the left
panel are very similar to the ones in the bottom panel of Fig. 7.

SA ' 2⇡c t/(3⌧0) [44, 63] (see also §4) with c = 1, finding ⌧0 ' 3.79 (which agrees e.g.

with the numerical value obtained in [42])

In Fig. 7 we report a numerical analysis for some quantities related to the

entanglement spectrum. The top left panel shows the symplectic spectrum of HA for

various times and two di↵erent values of `. For the low-lying part of this spectrum, i.e.

small k’s, we have "k ' "k+1 and this degeneracy disappears for high values of k. At

small times, "k is linear in terms of k while for long time the curve of "k bends towards

zero, although it never vanishes. It would be interesting to consider "k/` in the limit

of large values of `. In the top right panel of Fig. 7 we consider the temporal evolution

of the largest eigenvalue of the entanglement spectrum (see the text below (21)). Since

S(n)
A ! � log �max as n ! 1, this curve can be compared with the CFT results for the
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Figure 7: Harmonic chain: Entanglement spectrum for an interval of length ` after the
quench of the frequency parameter given by !0 = 1 and ! = 0. Top left: Single particle
entanglement spectrum (see (12)). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum (see the text below (21)). Middle left: Temporal evolution
of the first gaps in the entanglement spectrum (see the text below (23)). The legenda of
this panel holds also in the remaining ones. Middle right: Temporal evolution of grSA (the
inset zooms in on the lowest plateau, showing that the data having ` = 50 and ` = 100
do not overlap). Bottom: Temporal evolution of the ratios gr/g1 between the gaps in the
entanglement spectrum (the insets zoom in on the two higher plateaux).

Linear growths of 1/gr for t/` < 1/2
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that depend on the CFT spectrum
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!0 = 1
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Figure 8: Harmonic chain: Temporal evolution of the gaps in the entanglement spectrum
for an interval of length ` after the quench of the frequency parameter given by !0 = 5 and
! = 0 (see also the corresponding panels in Fig. 7). Top left: Temporal evolution of the
first gaps in the entanglement spectrum (see the text below (23)). The legenda of this panel
holds also for the other ones. Top right: Temporal evolution of grSA. Bottom: Temporal
evolution of the ratios gr/g1 between the gaps in the entanglement spectrum. The panel
on the left focuses on the regime t/` < 1 (the insets zoom in on the two higher plateaux),
while the panel on the right highlights the behaviour for long times. The curves in the left
panel are very similar to the ones in the bottom panel of Fig. 7.

SA ' 2⇡c t/(3⌧0) [44, 63] (see also §4) with c = 1, finding ⌧0 ' 3.79 (which agrees e.g.

with the numerical value obtained in [42])

In Fig. 7 we report a numerical analysis for some quantities related to the

entanglement spectrum. The top left panel shows the symplectic spectrum of HA for

various times and two di↵erent values of `. For the low-lying part of this spectrum, i.e.

small k’s, we have "k ' "k+1 and this degeneracy disappears for high values of k. At

small times, "k is linear in terms of k while for long time the curve of "k bends towards

zero, although it never vanishes. It would be interesting to consider "k/` in the limit

of large values of `. In the top right panel of Fig. 7 we consider the temporal evolution

of the largest eigenvalue of the entanglement spectrum (see the text below (21)). Since

S(n)
A ! � log �max as n ! 1, this curve can be compared with the CFT results for the
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Figure 8: Harmonic chain: Temporal evolution of the gaps in the entanglement spectrum
for an interval of length ` after the quench of the frequency parameter given by !0 = 5 and
! = 0 (see also the corresponding panels in Fig. 7). Top left: Temporal evolution of the
first gaps in the entanglement spectrum (see the text below (23)). The legenda of this panel
holds also for the other ones. Top right: Temporal evolution of grSA. Bottom: Temporal
evolution of the ratios gr/g1 between the gaps in the entanglement spectrum. The panel
on the left focuses on the regime t/` < 1 (the insets zoom in on the two higher plateaux),
while the panel on the right highlights the behaviour for long times. The curves in the left
panel are very similar to the ones in the bottom panel of Fig. 7.

SA ' 2⇡c t/(3⌧0) [44, 63] (see also §4) with c = 1, finding ⌧0 ' 3.79 (which agrees e.g.

with the numerical value obtained in [42])

In Fig. 7 we report a numerical analysis for some quantities related to the

entanglement spectrum. The top left panel shows the symplectic spectrum of HA for

various times and two di↵erent values of `. For the low-lying part of this spectrum, i.e.

small k’s, we have "k ' "k+1 and this degeneracy disappears for high values of k. At

small times, "k is linear in terms of k while for long time the curve of "k bends towards

zero, although it never vanishes. It would be interesting to consider "k/` in the limit

of large values of `. In the top right panel of Fig. 7 we consider the temporal evolution

of the largest eigenvalue of the entanglement spectrum (see the text below (21)). Since

S(n)
A ! � log �max as n ! 1, this curve can be compared with the CFT results for the
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Figure 8: Harmonic chain: Temporal evolution of the gaps in the entanglement spectrum
for an interval of length ` after the quench of the frequency parameter given by !0 = 5 and
! = 0 (see also the corresponding panels in Fig. 7). Top left: Temporal evolution of the
first gaps in the entanglement spectrum (see the text below (23)). The legenda of this panel
holds also for the other ones. Top right: Temporal evolution of grSA. Bottom: Temporal
evolution of the ratios gr/g1 between the gaps in the entanglement spectrum. The panel
on the left focuses on the regime t/` < 1 (the insets zoom in on the two higher plateaux),
while the panel on the right highlights the behaviour for long times. The curves in the left
panel are very similar to the ones in the bottom panel of Fig. 7.

SA ' 2⇡c t/(3⌧0) [44, 63] (see also §4) with c = 1, finding ⌧0 ' 3.79 (which agrees e.g.

with the numerical value obtained in [42])

In Fig. 7 we report a numerical analysis for some quantities related to the

entanglement spectrum. The top left panel shows the symplectic spectrum of HA for

various times and two di↵erent values of `. For the low-lying part of this spectrum, i.e.

small k’s, we have "k ' "k+1 and this degeneracy disappears for high values of k. At

small times, "k is linear in terms of k while for long time the curve of "k bends towards

zero, although it never vanishes. It would be interesting to consider "k/` in the limit

of large values of `. In the top right panel of Fig. 7 we consider the temporal evolution

of the largest eigenvalue of the entanglement spectrum (see the text below (21)). Since

S(n)
A ! � log �max as n ! 1, this curve can be compared with the CFT results for the

!0 = 5
<latexit sha1_base64="4gECMQ5HkfYdK4aA3klLqKFunFE=">AAAB8XicbVDLSgNBEJz1EWN8RT16GQyCp7AbEb0IAS8eEzAPTJYwO+lNhszOLDOzQljyEYIIHhTx4sE/8ehN/Bknj4MmFjQUVd10dwUxZ9q47peztLyymlnLruc2Nre2d/K7e3UtE0WhRiWXqhkQDZwJqBlmODRjBSQKODSCweXYb9yC0kyKazOMwY9IT7CQUWKsdNOWEfRIx7047eQLbtGdAC8Sb0YK5Uz1++Ph7q3SyX+2u5ImEQhDOdG65bmx8VOiDKMcRrl2oiEmdEB60LJUkAi0n04uHuEjq3RxKJUtYfBE/T2RkkjrYRTYzoiYvp73xuJ/Xisx4bmfMhEnBgSdLgoTjo3E4/dxlymghg8tIVQxeyumfaIINTaknA3Bm395kdRLRe+kWKraNEpoiiw6QIfoGHnoDJXRFaqgGqJIoHv0hJ4d7Tw6L87rtHXJmc3soz9w3n8AHM+UPg==</latexit>



Contour for EE in the HC
[Chen, Vidal, (2014)]

<latexit sha1_base64="myaG47sqBbueOCfJD61tRJrEkGk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQodQkldruCt24rGAfkIYymUzaoZNJmJkIJRT8FTcuFHHrd7jzb5w+BBU9cOFwzr3ce4+fMCqVZX0YK6tr6xubua389s7u3r55cNiRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj9uzvzuHRGSxvxWTRLiRWjIaUgxUloamMduc0R4CXZogFgJFh3Lvjz3BmbBKluVWqVqQ03m0KRerzl2FdpLpQCWaA3M934Q4zQiXGGGpHRtK1FehoSimJFpvp9KkiA8RkPiaspRRKSXzc+fwjOtBDCMhS6u4Fz9PpGhSMpJ5OvOCKmR/O3NxL88N1VhzcsoT1JFOF4sClMGVQxnWcCACoIVm2iCsKD6VohHSCCsdGJ5HcLXp/B/0nHKdqXs3DiFxsUyjhw4AaegCGxwBRrgGrRAG2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJ8T+Teg==</latexit>

[Coser, De Nobili, E.T., (2017)]
<latexit sha1_base64="BGzCUAjEityZx/3lWtBGF+q4xUY=">AAACCXicdVBNS8NAEN34WetX1KOXxSJUKDFJwba3QhU8SQWrQhrKZjvVxU027G6EUnr14l/x4kERr/4Db/4btx+Cij4YeLw3w8y8KOVMadf9sGZm5+YXFnNL+eWV1bV1e2PzXIlMUmhRwYW8jIgCzhJoaaY5XKYSSBxxuIhuGiP/4hakYiI50/0UwphcJazHKNFG6tg4aAgFsoQPAZ+IiHFWwkfOmVPCRd/1Knthxy64jluulg88bMgYhtRqVd87wN5UKaApmh37vd0VNIsh0ZQTpQLPTXU4IFIzymGYb2cKUkJvyBUEhiYkBhUOxp8M8a5RurgnpKlE47H6fWJAYqX6cWQ6Y6Kv1W9vJP7lBZnuVcMBS9JMQ0Ini3oZx1rgUSy4yyRQzfuGECqZuRXTayIJ1Sa8vAnh61P8Pzn3Ha/s+Kd+ob4/jSOHttEOKiIPVVAdHaMmaiGK7tADekLP1r31aL1Yr5PWGWs6s4V+wHr7BGKPluA=</latexit>

In HC we use sA(i) constructed in
<latexit sha1_base64="tsWlWIbnIssk11WxwWY0paJ7Q7c=">AAACDXicbVC7TgJBFJ31ifhCLW0mggk2ZBcTtcTQYIeJPBLYkNnhLkyYnd3MzGrIhh+w8VdsLDTG1t7Ov3GALRQ8ySQn55ybO/d4EWdK2/a3tbK6tr6xmdnKbu/s7u3nDg6bKowlhQYNeSjbHlHAmYCGZppDO5JAAo9DyxtVp37rHqRiobjT4wjcgAwE8xkl2ki9XOFG4FoVPwCOFeCC6l0X2VkB01AoLWOqoY+ZieXtkj0DXiZOSvIoRb2X++r2QxoHIDTlRKmOY0faTYjUjHKYZLtmWUToiAygY6ggASg3mV0zwadG6WM/lOYJjWfq74mEBEqNA88kA6KHatGbiv95nVj7V27CRBRrEHS+yI851iGeVoP7TALVfGwIoZKZv2I6JJKYFqTKmhKcxZOXSbNccs5L5dtyvnKR1pFBx+gEFZGDLlEF1VAdNRBFj+gZvaI368l6sd6tj3l0xUpnjtAfWJ8/T62Zzg==</latexit>

that has been compared to the weight function in the EH from CFT
<latexit sha1_base64="iyPaHfwSSK4aizSdxRicAfOs3fs="></latexit>

SA =
X

i2A

sA(i)
<latexit sha1_base64="giYIsh0GHsP3cEAdDLYkBKEWJXU=">AAACB3icbVC7SgNBFJ2NryS+Vi0FGQxChBB2I6hNIMHGzkjMA7JhmZ1MkiGzs8vMrBCWdDb+io2FIrbiH9j5B/6AvZNHoYkHLhzOuZd77/FCRqWyrE8jsbS8srqWTKXXNza3ts2d3boMIoFJDQcsEE0PScIoJzVFFSPNUBDke4w0vMHF2G/cEiFpwG/UMCRtH/U47VKMlJZc86DqlmEROjLy3Zg6OYdyJwfLIyjdcpYeu2bGylsTwEViz0imVHz//rpKVSuu+eF0Ahz5hCvMkJQt2wpVO0ZCUczIKO1EkoQID1CPtDTlyCeyHU/+GMEjrXRgNxC6uIIT9fdEjHwph76nO32k+nLeG4v/ea1Idc/bMeVhpAjH00XdiEEVwHEosEMFwYoNNUFYUH0rxH0kEFY6urQOwZ5/eZHUC3n7JF+41mmcgimSYB8cgiywwRkogUtQATWAwR14AE/g2bg3Ho0X43XamjBmM3vgD4y3H8zymwU=</latexit>

sA(i) > 0
<latexit sha1_base64="fufs6a72pnnGkIFCnUSeWxoHJdM=">AAAB+3icbVDJSgNBEO2JW4zbGMGLl8YgxEuYiaA5Rrx4jGAWSIahp1OTNOlZ7O4Rw5D/8JSLB0W8+iPeRD/GznLQxAcFj/eqqKrnxZxJZVmfRmZldW19I7uZ29re2d0z9/MNGSWCQp1GPBItj0jgLIS6YopDKxZAAo9D0xtcTfzmPQjJovBWDWNwAtILmc8oUVpyzbx0L4vsFHd6cCc5CRW2XLNglawp8DKx56RQPYzHj99flZprfnS6EU0CCBXlRMq2bcXKSYlQjHIY5TqJhJjQAelBW9OQBCCddHr7CJ9opYv9SOjS26fq74mUBFIOA093BkT15aI3Ef/z2onyK07KwjhRENLZIj/hWEV4EgTuMgFU8aEmhAqmb8W0TwShSseV0yHYiy8vk0a5ZJ+Vyjc6jXM0QxYdoWNURDa6QFV0jWqojih6QGP0jF6MkfFkvBpvs9aMMZ85QH9gvP8Am4uXNg==</latexit>

[Botero, Reznik, (2004)]
<latexit sha1_base64="Jd4VBS3o8VD59jHkNCzXn+J3P0o=">AAACAXicdVDLSgNBEJz1GeMr6kXwMhgEBYm7q5LkFvTiMYp5QFzC7KRjhszOLDOzQgzx4q948aCIV//Cm3/j5CGoaEFDUdVNd1cYc6aN6344U9Mzs3PzqYX04tLyympmbb2qZaIoVKjkUtVDooEzARXDDId6rIBEIYda2D0d+rUbUJpJcWl6MQQRuRaszSgxVmpmNhsn0oCS+/gCbgXr7uNd33WP9oJmJuvm3OO85xewJSNYUiwWfK+AvYmSRROUm5n3q5akSQTCUE60bnhubII+UYZRDoP0VaIhJrRLrqFhqSAR6KA/+mCAd6zSwm2pbAmDR+r3iT6JtO5Foe2MiOno395Q/MtrJKZdCPpMxIkBQceL2gnHRuJhHLjFFFDDe5YQqpi9FdMOUYTaUHTahvD1Kf6fVP2cd5jzz/1s6WASRwptoW20izyURyV0hsqogii6Qw/oCT07986j8+K8jlunnMnMBvoB5+0Tr+GVCw==</latexit>

Other constraints are imposed on the contour function
<latexit sha1_base64="C4dhE+8TkJ3cLiWEtCpewY4yDmM=">AAACHnicbVDLSgNBEJyN7/iKevQyGARPYTfi4xjw4k0Fo4EkhNlJbzJkdmaZ6RVCyJd48Ve8eFBE8KR/42yyB03sU1HVTVVXmEhh0fe/vcLC4tLyyupacX1jc2u7tLN7Z3VqONS5lto0QmZBCgV1FCihkRhgcSjhPhxcZPr9AxgrtLrFYQLtmPWUiARn6KhO6eQK+2Ao18qiYUKhpcwAFXGiLXSpVtTpmYzOkUap4tO7sl/xJ0PnQZCDMsnnulP6bHU1T2NQyCWzthn4CbZHzKDgEsbFVmohYXzAetB0ULEYbHs0eW9MD9MsSqSdv8tBJ+zvixGLrR3GoduMGfbtrJaR/2nNFKPz9kioJEVQfGoUpZKipllXtCsMcJRDBxg3wmWlvM8M4+gaLboSgtmX58FdtRIcV6o31XLtNK9jleyTA3JEAnJGauSSXJM64eSRPJNX8uY9eS/eu/cxXS14+c0e+TPe1w8MeqME</latexit>

Spatial structure of entanglement
<latexit sha1_base64="oIWowX6dJos9LcjxzD9otKNHG9o=">AAACC3icbZC7SgNBFIZn4y3G26qlzZAgWIXdCGoZsLGMaC6QhDA7OZsMmZ1d5iKEJb2Nr2JjoYitL2Dn2zibbKGJPwx8/Occzpw/SDhT2vO+ncLa+sbmVnG7tLO7t3/gHh61VGwkhSaNeSw7AVHAmYCmZppDJ5FAooBDO5hcZ/X2A0jFYnGvpwn0IzISLGSUaGsN3PJdYolwrLQ0VBsJOA4xCE3EiENkAQ/cilf15sKr4OdQQbkaA/erN4ypyYYpJ0p1fS/R/ZRIzSiHWalnFCSETsgIuhYFiUD10/ktM3xqnSEOY2mfXT53f0+kJFJqGgW2MyJ6rJZrmflfrWt0eNVPmUiMBkEXi0LDsY5xFgweMglU86kFQiWzf8V0TCSh2sZXsiH4yyevQqtW9c+rtdtapX6Rx1FEJ6iMzpCPLlEd3aAGaiKKHtEzekVvzpPz4rw7H4vWgpPPHKM/cj5/AB4Nmws=</latexit>

A list of properties that provides sA(i) uniquely is not known
<latexit sha1_base64="CIvTJ1aWKozVMCyZotn6N6v1zzg="></latexit>
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Figure 5: The contour function for the entanglement entropies described in §3.2 (see (16)
and (53)) for a single interval of length ` in the periodic chain in the thermodynamic limit
with !` = 4⇥ 10�4. The dashed curves correspond to the CFT formula (67).

we have employed the function suggested by the CFT result (67), in order to show more

clearly the behaviour of the lattice data nearby the endpoints of the interval. This way

to display the data will be adopted also in other figures corresponding to the subsequent

examples.

The dashed curves in Fig. 5 are obtained from the CFT formula (67), where the

constant C is not universal. In order to fix C through a method applicable to all the

examples considered throughout this subsection, we can employ (65). In particular, given

the lattice points for the contour function, we impose that
P

`max

i=1 s(n)
A

(i) = C + 1
12(1 +

1/n)
P

`max

i=1 f 0(i� 1/2)
��
`max

, where `max is the size of the largest interval considered in the

corresponding numerical analysis and the shifted argument for f 0 is introduced because

this function diverges at the endpoints of the interval. A deeper analysis that we leave

for future work could lead to an insightful method to fix the constant C in (65) from the

numerical data.

A very good collapse of the numerical data corresponding to di↵erent values of `

is observed in the top panels of Fig. 5, already for small intervals. Few points close to

the endpoints of the interval, where the contour function diverges, have not been shown

A
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Figure 5: The contour function for the entanglement entropies described in §3.2 for a single
interval of length ` at the beginning of an open chain with Dirichlet boundary conditions
in the thermodynamic limit with ! = 0. The dashed curves are obtained from the CFT
formula (81).

di↵erent. The conformal map reads

f(x) = log

✓
x+ `

`� x

◆
, x 2 (0, `) . (80)

Given this function, for this example the expression (77) specialised to c = 1 becomes

` s(n)
A

(x) =
1

6

✓
1 +

1

n

◆
1�

1� x/`
��
1 + x/`

� + C . (81)

As for the numerical analysis on the lattice, for this configuration we consider the

harmonic chain defined on a segment with Dirichlet boundary conditions imposed to both

its endpoints and then we take the thermodynamic limit. In this case the invariance under

translations is broken because of the presence of the physical boundary; therefore the zero

mode does not occur in the correlators (121) and (122), which become (125) and (126)

respectively in the thermodynamic limit. This fact allows us to set ! = 0 in the numerical

analysis.

A
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Contours for the holographic entanglement entropy?

E.g.: AdS3
1

z2
�
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�
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Figure 7: According to eq. (2.8), the entanglement entropy of the region A is given by the
maximum flux through A of any flow. A maximizing flow v(A) is illustrated by its flow lines
in blue. This flux will equal the area of the RT minimal surface m(A) (divided by 4GN).

Thus any flow called v(A, B) could also be called v(A) or v(AB) (but not in general v(B)).
(See figure 6.) It is also useful to think of v(A, B) in two other, equivalent ways: as a flow that
maximizes the flux through B among those that maximize the flux through A; and as a flow
that minimizes the flux through B among those that maximize the flux through AB. There is
an obvious generalization to more regions; for example v(A, B, C) simultaneously maximizes
the fluxes through A, AB, and ABC.

2.2 Reformulation of Ryu-Takayanagi

We now return to the holographic context. The Riemannian manifold is a constant-time slice
of a static bulk spacetime, A is a region of its conformal boundary,13 and we set C = 1/(4GN).
By (2.6), we can now rewrite the Ryu-Takayanagi formula (1.4) in the following simple way
(see fig. 7):

S(A) = max
v

Z

A

v . (2.8)

It is worth noting that both the global minimization and the homology condition in the
usual formulation are automatically incorporated in (2.8). Returning to the question in the
introduction, “How should we think about the minimal surface?”, the answer is just that it
serves as the bottleneck for the flow. If the region A is varied, the bottleneck can jump even
while the flow changes continuously.

If the region has a non-empty entangling surface @A, then the entanglement entropy (EE)
will have an ultraviolet divergence. (There may also be an infrared divergence, if there is a
finite entropy density and the region is infinite in extent. Similar remarks to those below apply
to that case.) In the minimal-surface picture, this is due to the divergent surface area near
the boundary; in the flow picture, it is due to the divergent flow near the entangling surface.

13In additional to the conformal boundary where the dual field theory lives, the slice may have a boundary
which is a horizon. Recall that there is no boundary condition on v, so it may have non-zero flux through
horizons. The bulk may also end on singularities such as orbifold and orientifold fixed planes, end-of-the-
world branes, and walls where internal dimensions cap off. However, as explained in [8], these do not count
of “boundaries” for the purposes of computing holographic entanglement entropy, and therefore v must have
vanishing flux through them.

– 8 –

x

z

[Headrick, Freedman, (2016)]

The Ryu-Takayanagi prescription can be reformulated in terms of flows through A

rµv
µ = 0

|v| 6 1

4GN

8
><

>: SA =
min

⇥
area(m(A))

⇤

4GN
= max

Z

A
vmax-cut min-flow

theorem

[Headrick, Hubeny, (2017)]

A contour for the holographic entanglement entropy could be identified
with a flow maximising the flux. [E.T., (2018)]
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Figure 9: Temporal evolution of the contour for the entanglement entropy of an interval
made by ` sites in the periodic harmonic chain, evaluated from (31) and (36). Left: ` = 50.
Right: ` = 100. The insets show the temporal evolution of the entanglement entropy
obtained through the contour function (see (29) for n = 1).

Since our configuration is symmetric with respect to the center of the interval, it is natural

to require that f0(x) = f0(`� x) and fi(x, p, t) = fi(`� x, p, t) for i = 1, 2. As mentioned

above, (99) is obtained by assuming that the emission of the quasi-particles is spatially

homogeneous, and this assumption provides a significant restriction to the form of the

functions in (102).

Let us consider the infinitesimal contribution to the entanglement entropy dSA(t) =

sA(x, t)dx provided by an infinitesimal interval (x � dx/2, x + dx/2) centered in a point

x 2 A. At t > 0, this quantity is proportional to the number of quasi-particles (i) that

are in this infinitesimal interval (ii) whose entangled quasi-particle is in B. The quasi-

particles fulfilling these conditions have been emitted at t = 0 from the position x� |vp|t

or from x+ |vp|t. For vp t  `/2, the quasi-particles emitted at x� |vp|t contribute when

2|vp| t > x, while the ones emitted at x + |vp|t matter when 2|vp| t > ` � x. Instead, for

vp t > `/2 the quasi-particles coming from both x� |vp|t and x+ |vp|t contribute. These

considerations lead to the following expressions

f1(x, p, t) =
1

2

h
'1(x)⇥(2|vp| t� x) + '1(`� x)⇥(2|vp| t� `+ x)

i
f2(x, p, t) = '2(x)

(103)

where 'j are non negative, '2(`� x) = '2(x) and ⇥ is the Heaviside step function. The

spatial homogeneity in the quasi-particle production leads to drastic simplifications given

by '1(x) = '2(x) = 1 identically.

The functions in (103) fulfil (101) and the symmetry conditions introduced in the

text below (102). Thus, the contour function (102) becomes

sA(x, t) =
1

2

 Z

x<2|vp|t<`

s̃(p) dp +

Z

`�x<2|vp|t<`

s̃(p) dp

�
+

Z

2|vp|t>`

s̃(p) dp+ f0(x) (104)

` = 100
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Contour function after quantum quenches in fermionic chains
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Same qualitative behaviour observed for fermions
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Figure 9: Temporal evolution of the contour for the entanglement entropy of an interval
made by ` sites in the periodic harmonic chain, evaluated from (31) and (36). Left: ` = 50.
Right: ` = 100. The insets show the temporal evolution of the entanglement entropy
obtained through the contour function (see (29) for n = 1).

Since our configuration is symmetric with respect to the center of the interval, it is natural

to require that f0(x) = f0(`� x) and fi(x, p, t) = fi(`� x, p, t) for i = 1, 2. As mentioned

above, (99) is obtained by assuming that the emission of the quasi-particles is spatially

homogeneous, and this assumption provides a significant restriction to the form of the

functions in (102).

Let us consider the infinitesimal contribution to the entanglement entropy dSA(t) =

sA(x, t)dx provided by an infinitesimal interval (x � dx/2, x + dx/2) centered in a point

x 2 A. At t > 0, this quantity is proportional to the number of quasi-particles (i) that

are in this infinitesimal interval (ii) whose entangled quasi-particle is in B. The quasi-

particles fulfilling these conditions have been emitted at t = 0 from the position x� |vp|t

or from x+ |vp|t. For vp t  `/2, the quasi-particles emitted at x� |vp|t contribute when

2|vp| t > x, while the ones emitted at x + |vp|t matter when 2|vp| t > ` � x. Instead, for

vp t > `/2 the quasi-particles coming from both x� |vp|t and x+ |vp|t contribute. These

considerations lead to the following expressions

f1(x, p, t) =
1

2

h
'1(x)⇥(2|vp| t� x) + '1(`� x)⇥(2|vp| t� `+ x)

i
f2(x, p, t) = '2(x)

(103)

where 'j are non negative, '2(`� x) = '2(x) and ⇥ is the Heaviside step function. The

spatial homogeneity in the quasi-particle production leads to drastic simplifications given

by '1(x) = '2(x) = 1 identically.

The functions in (103) fulfil (101) and the symmetry conditions introduced in the

text below (102). Thus, the contour function (102) becomes

sA(x, t) =
1

2

 Z

x<2|vp|t<`

s̃(p) dp +

Z

`�x<2|vp|t<`

s̃(p) dp

�
+

Z

2|vp|t>`

s̃(p) dp+ f0(x) (104)

` = 50
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Figure 1: The contour function for the entanglement entropy of half line (left panel) from
(78) and of an interval (right panel) from the naive formula (81). In these plots c = 1 and
⌧0 = 3.7905.

⇡ c
6 ⌧0

. The occurrence of this step moving in time has been first observed in the numerical

analysis performed in [40].

In this manuscript we are interested in the contour function for the entanglement

entropies of an interval A of length ` in the infinite line after a global quantum quench.

A CFT analysis for this case is not available in the literature. Hence, let us consider the

naive contour function obtained by superposing the two contour functions (78) associated

to the half lines (0,+1) and (�1, `), namely

s(n)A,0(x, t) ⌘ s(n)h.l.(x, t) + s(n)h.l.(`� x, t) =
c

12

✓
1 +

1

n

◆⇥
Fh.l.(x, t) + Fh.l.(`� x, t)

⇤
(81)

with Fh.l.(x, t) given by (79). The observations made above about Fh.l.(x, t) lead to notice

that ⌧0 s
(n)
A,0(x, t) obtained from (81) is a function of t/`, x/` and ⌧0/`; and that s(n)A,0(x, t)

displays a linear divergence for x ! 0+ and for x ! `�, with the same time independent

coe�cient. For t = 0, the naive analytic result (81) gives

s(n)A,0(x, 0) =
⇡c

6⌧0

✓
1 +

1

n

◆ 
1

sinh(2⇡x/⌧0)
+

1

sinh(2⇡(`� x)/⌧0)

�
(82)

and in the asymptotic regime of long time we find

lim
t!1

s(n)A,0(x, t) =
⇡c

12 ⌧0

✓
1 +

1

n

◆ h
coth(⇡x/⌧0) + coth(⇡(`� x)/⌧0)

i
. (83)

The naive contour function for the entanglement entropy is given by (81) with n = 1

and its typical temporal evolution is shown in the right panel of Fig. 1. This evolution

can be explained qualitatively in terms of two fronts with height ⇡c
6⌧0

that start at the two

di↵erent endpoints of the interval and then propagate in opposite directions with velocity

equal to 2. The two fronts cross and superpose at t/` ' 1/4 and each front takes t ' `/2

to travel across the entire interval. This qualitative features have been first observed
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Figure 1: The contour function for the entanglement entropy of half line (left panel) from
(78) and of an interval (right panel) from the naive formula (81). In these plots c = 1 and
⌧0 = 3.7905.
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. The occurrence of this step moving in time has been first observed in the numerical

analysis performed in [40].

In this manuscript we are interested in the contour function for the entanglement

entropies of an interval A of length ` in the infinite line after a global quantum quench.

A CFT analysis for this case is not available in the literature. Hence, let us consider the

naive contour function obtained by superposing the two contour functions (78) associated

to the half lines (0,+1) and (�1, `), namely

s(n)A,0(x, t) ⌘ s(n)h.l.(x, t) + s(n)h.l.(`� x, t) =
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with Fh.l.(x, t) given by (79). The observations made above about Fh.l.(x, t) lead to notice

that ⌧0 s
(n)
A,0(x, t) obtained from (81) is a function of t/`, x/` and ⌧0/`; and that s(n)A,0(x, t)

displays a linear divergence for x ! 0+ and for x ! `�, with the same time independent

coe�cient. For t = 0, the naive analytic result (81) gives
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The naive contour function for the entanglement entropy is given by (81) with n = 1

and its typical temporal evolution is shown in the right panel of Fig. 1. This evolution

can be explained qualitatively in terms of two fronts with height ⇡c
6⌧0

that start at the two

di↵erent endpoints of the interval and then propagate in opposite directions with velocity

equal to 2. The two fronts cross and superpose at t/` ' 1/4 and each front takes t ' `/2

to travel across the entire interval. This qualitative features have been first observed

A is a half-line
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sh.l.(x, t) =
c

6
Fh.l.(x, t)

<latexit sha1_base64="FrmsqaX/jkdW0KsS8BiKxaBcjVM="></latexit>

Fh.l.(x, t) ⌘
2⇡ [cosh(2⇡t/⌧0)]2 coth(⇡x/⌧0)

⌧0 [cosh(4⇡t/⌧0) + cosh(2⇡x/⌧0)]
<latexit sha1_base64="HmS+Xq2muYrYU8UkeKd7wkkdrUc="></latexit>

Naive guess when A is an interval
<latexit sha1_base64="BN9HUXzIVYGIONrJtSMeA7FB3Jc=">AAACDHicbVC7TgJBFJ3FF+ILtbSZCCZWZBcTtcTYWBlM5JEAIXeHC0yYnd3MzGII4QNs/BUbC42x9QPs/BsH2ELBk0xycs65uXOPHwmujet+O6mV1bX1jfRmZmt7Z3cvu39Q1WGsGFZYKEJV90Gj4BIrhhuB9UghBL7Amj+4nvq1ISrNQ3lvRhG2AuhJ3uUMjJXa2dwt8CHSXoxa04c+Spq/ylOuKUjKpUE1BGFTbsGdgS4TLyE5kqDczn41OyGLA5SGCdC64bmRaY1BGc4ETjLNWGMEbAA9bFgqIUDdGs+OmdATq3RoN1T2SUNn6u+JMQRajwLfJgMwfb3oTcX/vEZsupetMZdRbFCy+aJuLKgJ6bQZ2uEKmREjS4Apbv9KWR8UMNuCztgSvMWTl0m1WPDOCsW7Yq50ntSRJkfkmJwSj1yQErkhZVIhjDySZ/JK3pwn58V5dz7m0ZSTzBySP3A+fwDIPpok</latexit>

sA,0(x, t) ⌘ sh.l.(x, t) + sh.l.(`� x, t)
<latexit sha1_base64="yZMiz5zsFwsiqhUOzterqx+k3FM="></latexit>

[Di Giulio, Arias, E.T., (2019)]
<latexit sha1_base64="05UcMWppQ/lI9bGMS7DtLVhpU0Q=">AAACCXicdVDLSsNAFJ3UV62vqEs3g0WoUGKSQm13FRVdVugL0lAm02k7dPJgZiKU0K0bf8WNC0Xc+gfu/BunbQQVPXDhcM693HuPFzEqpGl+aJml5ZXVtex6bmNza3tH391riTDmmDRxyELe8ZAgjAakKalkpBNxgnyPkbY3Pp/57VvCBQ2DhpxExPXRMKADipFUUk+HzgWFVzRmNCzCM06RKMJLo2EUYcE2reqx29PzpmGWKqWyBRWZQ5FqtWJbZWilSh6kqPf0924/xLFPAokZEsKxzEi6CeKSYkamuW4sSITwGA2Jo2iAfCLcZP7JFB4ppQ8HIVcVSDhXv08kyBdi4nuq00dyJH57M/Evz4nloOImNIhiSQK8WDSIGZQhnMUC+5QTLNlEEYQ5VbdCPEIcYanCy6kQvj6F/5OWbVglw76x87WTNI4sOACHoAAscApq4BrUQRNgcAcewBN41u61R+1Fe120ZrR0Zh/8gPb2CWtjluY=</latexit>

[Cardy, E.T., (2016)]
<latexit sha1_base64="kSENoFq/LKxtz0PmVJq0a7i+OZ0=">AAAB/nicdVDLSsNAFJ3UV62vqrhyM1iECiUmKdR2VyiCywp9QRvKZDJph04ezEyEEAr+ihsXirj1O9z5N07bCCp64MLhnHu59x4nYlRIw/jQcmvrG5tb+e3Czu7e/kHx8Kgnwphj0sUhC/nAQYIwGpCupJKRQcQJ8h1G+s6stfD7d4QLGgYdmUTE9tEkoB7FSCppXDwZthB3kwq81jt6BZYtw6xd2ONiydCNar1aM6EiSyjSaNQtswbNTCmBDO1x8X3khjj2SSAxQ0IMTSOSdoq4pJiReWEUCxIhPEMTMlQ0QD4Rdro8fw7PleJCL+SqAgmX6veJFPlCJL6jOn0kp+K3txD/8oax9Op2SoMoliTAq0VezKAM4SIL6FJOsGSJIghzqm6FeIo4wlIlVlAhfH0K/yc9SzerunVrlZqXWRx5cArOQBmY4Ao0wQ1ogy7AIAUP4Ak8a/fao/aiva5ac1o2cwx+QHv7BCStkvY=</latexit>

Integrals of the contour function
<latexit sha1_base64="kUbWV5aTKg+ubeb3H4MzBAi/t8I=">AAACCnicbVC7TgJBFJ3FF+ILtbQZJSZWZBcTtSSx0Q4TeSRAyOxwFybMzmxm7poQQm3jr9hYaIytX2Dn3zg8CgVvdXLOua8TJlJY9P1vL7Oyura+kd3MbW3v7O7l9w9qVqeGQ5VrqU0jZBakUFBFgRIaiQEWhxLq4eB6otcfwFih1T0OE2jHrKdEJDhDR3Xyx7cKoWeYtFRHFPtAuVboptMoVXzmKfhFf1p0GQRzUCDzqnTyX62u5mkMCrlk1jYDP8H2iBkUXMI410otJIwPWA+aDioWg22Ppq+M6aljujTSbr+7g07Z3x0jFls7jEPnjBn27aI2If/TmilGV+2RUEmKoPhsUZRKippOcqFdYYCjHDrAuBHuVsr7zDCOLr2cCyFYfHkZ1ErF4LxYuisVyhfzOLLkiJyQMxKQS1ImN6RCqoSTR/JMXsmb9+S9eO/ex8ya8eY9h+RPeZ8/SVKamg==</latexit>

(x1, x2) ✓ A
<latexit sha1_base64="Gofxps54x0Tr2TJUrj5nKkxVWB8=">AAACAHicbVDJSgNBEO2JW4zbqAcPXhoTIYKEmRHUY8SLxwhmgWQYejo1SZOexe4eSRhy8Ve8eFDEq5/hzb+xsxw0+qDg8V4VVfX8hDOpLOvLyC0tr6yu5dcLG5tb2zvm7l5DxqmgUKcxj0XLJxI4i6CumOLQSgSQ0OfQ9AfXE7/5AEKyOLpTowTckPQiFjBKlJY886BUHnr2KR56zklHpr4EBff4quSZRatiTYH/EntOimiOmmd+droxTUOIFOVEyrZtJcrNiFCMchgXOqmEhNAB6UFb04iEIN1s+sAYH2uli4NY6IoUnqo/JzISSjkKfd0ZEtWXi95E/M9rpyq4dDMWJamCiM4WBSnHKsaTNHCXCaCKjzQhVDB9K6Z9IghVOrOCDsFefPkvaTgV+6zi3DrF6vk8jjw6REeojGx0garoBtVQHVE0Rk/oBb0aj8az8Wa8z1pzxnxmH/2C8fEN6fWUpg==</latexit>

SA,0(x1, x2; t) ⌘
Z x2

x1

sA,0(x, t) dx
<latexit sha1_base64="/i2mJlmyr9jDxMXQhz0NoPRg2hM="></latexit>
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Figure 10: Temporal evolution of the contour for the entanglement entropy of an interval
of length ` in the periodic harmonic chain according to (104), obtained through the quasi-
particle picture (see §5.2). Left: f0(x) = 0 identically. Right: f0(x) = s(1)

A,0(x, 0) defined in
(82) has been used in (104) in order to capture the linear divergence close to the endpoints.

Integrating this expression between two generic points 0 < x1 < x2 < `, we obtain

SA(x1, x2; t) =
x2 � x1

2


2

Z

2|vp|t>`

s̃(p) dp +

Z

`�x1<2|vp|t<`

s̃(p) dp +

Z

x2<2|vp|t<`

s̃(p) dp

�
(105)

+
1

2

 Z

`�x2<2|vp|t<`�x1

s̃(p) (2|vp|t+ x2 � `) dp +

Z

x1<2|vp|t<x2

(2|vp|t� x1) s̃(p) dp

�
+

Z x2

x1

f0(x) dx .

The function s̃(p) can be computed by employing the fact that the density of

thermodynamic entropy in the stationary state coincides with the one of the entanglement

entropy in (100) [60].

For the global quench in the harmonic chain that we are considering, the stationary

values of local observables can be described by a Generalised Gibbs Ensemble [50, 57]

(we refer the interested reader to the review [65] for an extensive list of references). The

velocity vp of the quasi-particles can be computed as vp = @p!p, being !p the dispersion

relation of the model. For the harmonic chain, in [46, 60] it has been found that

s̃(p) =
1

2⇡

⇥
(np + 1) log (np + 1)� np log np

⇤
np =

1

4
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where !p ⌘

q
!2 + 4

m [sin(p/2)]2 (see (90)) and !0,p is obtained by replacing ! with !0 in

!p. The dispersion relation (90) provides the velocity of each momentum mode as follows

vp ⌘
@!p

@p
=

(/m) sin(p)p
!2 + (4/m) sin2(p/2)

(107)

Let us remark that the above results based on the quasi-particle picture hold for any value

of the frequencies !0 and !, while in our numerical analysis !0 = 1 and ! = 0. It would

be interesting to consider also other values for these parameters.
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Figure 10: Temporal evolution of the contour for the entanglement entropy of an interval
of length ` in the periodic harmonic chain according to (104), obtained through the quasi-
particle picture (see §5.2). Left: f0(x) = 0 identically. Right: f0(x) = s(1)

A,0(x, 0) defined in
(82) has been used in (104) in order to capture the linear divergence close to the endpoints.

Integrating this expression between two generic points 0 < x1 < x2 < `, we obtain

SA(x1, x2; t) =
x2 � x1

2


2

Z

2|vp|t>`

s̃(p) dp +

Z

`�x1<2|vp|t<`

s̃(p) dp +

Z

x2<2|vp|t<`

s̃(p) dp

�
(105)

+
1

2

 Z

`�x2<2|vp|t<`�x1

s̃(p) (2|vp|t+ x2 � `) dp +

Z

x1<2|vp|t<x2

(2|vp|t� x1) s̃(p) dp

�
+

Z x2

x1

f0(x) dx .

The function s̃(p) can be computed by employing the fact that the density of

thermodynamic entropy in the stationary state coincides with the one of the entanglement

entropy in (100) [60].

For the global quench in the harmonic chain that we are considering, the stationary

values of local observables can be described by a Generalised Gibbs Ensemble [50, 57]

(we refer the interested reader to the review [65] for an extensive list of references). The

velocity vp of the quasi-particles can be computed as vp = @p!p, being !p the dispersion

relation of the model. For the harmonic chain, in [46, 60] it has been found that

s̃(p) =
1

2⇡

⇥
(np + 1) log (np + 1)� np log np

⇤
np =
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where !p ⌘

q
!2 + 4

m [sin(p/2)]2 (see (90)) and !0,p is obtained by replacing ! with !0 in

!p. The dispersion relation (90) provides the velocity of each momentum mode as follows

vp ⌘
@!p

@p
=

(/m) sin(p)p
!2 + (4/m) sin2(p/2)

(107)

Let us remark that the above results based on the quasi-particle picture hold for any value

of the frequencies !0 and !, while in our numerical analysis !0 = 1 and ! = 0. It would

be interesting to consider also other values for these parameters.

By exploiting the quasi-particle picture of
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For the harmonic chain we used s̃(p) obtained in
<latexit sha1_base64="o4dEadKnGFjea2X77c8bwwduHTk=">AAACI3icbVDLSgNBEJz1GeMr6tHLYBT0EnYjqHgKCOIxgomBJITZSa8ZnJ1ZZnqVsORfvPgrXjwowYsH/8XJ46DROhVV1XR3hYkUFn3/05ubX1hcWs6t5FfX1jc2C1vbdatTw6HGtdSmETILUiiooUAJjcQAi0MJt+H9xci/fQBjhVY32E+gHbM7JSLBGTqpUzi/1IZiD2iPmVgrwSnvMaHoI9DUQpfut1DILmR2cJgc7VMdonOd7iKdQtEv+WPQvySYkiKZotopDFtdzdMYFHLJrG0GfoLtjBkUXMIg33IbE8bv2R00HVUsBtvOxj8O6MH4nMhdG2mFdKz+nMhYbG0/Dl0yZtizs95I/M9rphidtTOhkhRB8cmiKJUUNR0VRrvCAEfZd4RxI3BSkWEcXa15V0Iw+/JfUi+XguNS+bpcrJxM68iRXbJHDklATkmFXJEqqRFOnsgLeSPv3rP36g29j0l0zpvO7JBf8L6+ASwMo00=</latexit>

Also SA(x1, x2) can be written in a similar form
<latexit sha1_base64="zEYnM063r2C5EEzBWkzz9lKRM2g="></latexit>

sA(x, t) =
1

2

 Z

x<2|vp|t<`
s̃(p) dp +

Z

`� x<2|vp|t<`
s̃(p) dp

�
+

Z

2|vp|t>`
s̃(p) dp

<latexit sha1_base64="n1mttq6DJSC/x9XBeQGREYS4egE="></latexit>

+ f0(x)
<latexit sha1_base64="flHIAXOByoZPTyOvyrC+Ffh+zEs=">AAAB9HicbVDLSsNAFL2prxpf9bFzM1iEilKSKuiy4MZlBfuANpTJdNIOnUzizKRYSr/DjQtF3Pox7vwbJ2kX2nrgwuGce7n3Hj/mTGnH+bZyK6tr6xv5TXtre2d3r7B/0FBRIgmtk4hHsuVjRTkTtK6Z5rQVS4pDn9OmP7xN/eaISsUi8aDHMfVC3BcsYARrI3m2fY46F0HXKT2d2d1C0Sk7GdAyceekWD0KMtS6ha9OLyJJSIUmHCvVdp1YexMsNSOcTu1OomiMyRD3adtQgUOqvEl29BSdGqWHgkiaEhpl6u+JCQ6VGoe+6QyxHqhFLxX/89qJDm68CRNxoqkgs0VBwpGOUJoA6jFJieZjQzCRzNyKyABLTLTJKQ3BXXx5mTQqZfeyXLk3aVzBDHk4hhMogQvXUIU7qEEdCDzCM7zCmzWyXqx362PWmrPmM4fwB9bnD67KklU=</latexit>
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x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>
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Figure 11: Harmonic chain: Temporal evolution of (33) for n = 1.
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<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>
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Figure 11: Harmonic chain: Temporal evolution of (33) for n = 1.
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0.30BOSONS - 
Integrated 
Contour

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>
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Figure 11: Harmonic chain: Temporal evolution of (33) for n = 1.



EH matrix & contour for the EE in the FFC

bKA =
X̀

i,j=1

Ti,j ĉ
†
i ĉj

<latexit sha1_base64="Y9YF4dSuul0vkrnUHcEcCSDOf/Y="></latexit>

[Peschel, (2003)]
<latexit sha1_base64="vUtxSgNG/AwE9CWgdgxgWGAmEoo=">AAAB+nicdVBNS8NAEN3Ur1q/Wj16WSxCBalJCrW9Fbx4rGBbIQ1ls520SzebsLtRSu1P8eJBEa/+Em/+G7cfgoo+GHi8N8PMvCDhTGnb/rAyK6tr6xvZzdzW9s7uXr6w31ZxKim0aMxjeRMQBZwJaGmmOdwkEkgUcOgEo4uZ37kFqVgsrvU4AT8iA8FCRok2Ui9f8Jqg6BD4KS65tl058Xv5ol22K7VK1cGGzGFIvV5znSp2lkoRLdHs5d+7/ZimEQhNOVHKc+xE+xMiNaMcprluqiAhdEQG4BkqSATKn8xPn+Jjo/RxGEtTQuO5+n1iQiKlxlFgOiOih+q3NxP/8rxUhzV/wkSSahB0sShMOdYxnuWA+0wC1XxsCKGSmVsxHRJJqDZp5UwIX5/i/0nbLTuVsnvlFhtnyziy6BAdoRJy0DlqoEvURC1E0R16QE/o2bq3Hq0X63XRmrGWMwfoB6y3T9DBklo=</latexit>

The EH matrix T can be written in terms of the correlation matrix CA
<latexit sha1_base64="rcsXfHWg2RsMQyH/nwZ8U0mE5/o="></latexit>

restricted to the interval
<latexit sha1_base64="3lsdgqWnlF/MSiWfLPy5SRynCdY=">AAACA3icbVC7SgNBFJ2NrxhfUTttBoNgFXYjqGXAxjKCeUCyhNnJTTJkdnaZuRsIIWDjr9hYKGLrT9j5N042W2jigYHDOfdy55wglsKg6347ubX1jc2t/HZhZ3dv/6B4eNQwUaI51HkkI90KmAEpFNRRoIRWrIGFgYRmMLqd+80xaCMi9YCTGPyQDZToC87QSt3iiQaDWnCEHsWI4hCoUAh6zGS3WHLLbgq6SryMlEiGWrf41elFPAlBIZfMmLbnxuhPmUbBJcwKncRAzPiIDaBtqWIhGH+aZpjRc6v0aD/S9imkqfp7Y8pCYyZhYCdDhkOz7M3F/7x2gv0bfypUnCAovjjUT2Sa1hZCe0IDRzmxhHEt7F8pHzLNbCXaFGwJ3nLkVdKolL3LcuW+UqpeZXXkySk5IxfEI9ekSu5IjdQJJ4/kmbySN+fJeXHenY/FaM7Jdo7JHzifPx+Sl8c=</latexit>

The matrix T is complex after the quench
<latexit sha1_base64="rNTNJU46SOJXlddZgMfNgTFb9pI=">AAACE3icbVC7SgNBFJ31GeNr1dJmMBHEIuxGUMuAjWWEvCBZwuzkbjJkZnedmZWEJf9g46/YWChia2Pn3zhJttDEAwOHc+5l7jl+zJnSjvNtrayurW9s5rby2zu7e/v2wWFDRYmkUKcRj2TLJwo4C6GumebQiiUQ4XNo+sObqd98AKlYFNb0OAZPkH7IAkaJNlLXPq8NAAuiJRvhYq2ImcI0EjGHESaBBom18e8TCOmgaxeckjMDXiZuRgooQ7Vrf3V6EU0EhJpyolTbdWLtpURqRjlM8p1EQUzokPShbWhIBCgvnWWa4FOj9HAQSfNCjWfq742UCKXGwjeT5vyBWvSm4n9eO9HBtZeyME60STX/KEg41hGeFoR7TALVfGwIoZKZWzEdEEmoaUPlTQnuYuRl0iiX3ItS+a5cqFxmdeTQMTpBZ8hFV6iCblEV1RFFj+gZvaI368l6sd6tj/noipXtHKE/sD5/AEcqnSI=</latexit>

We consider the global quench of
<latexit sha1_base64="dyiqhHIPheSreRgDDIKK7cVJh9E=">AAACCXicbVDLSgMxFM34rPU16tJNsAiuykwFdVlw47KCfUBbSiZzpxOaScYkI5ShWzf+ihsXirj1D9z5N6btLLT1QOBwzr3cnBOknGnjed/Oyura+sZmaau8vbO7t+8eHLa0zBSFJpVcqk5ANHAmoGmY4dBJFZAk4NAORtdTv/0ASjMp7sw4hX5ChoJFjBJjpYGL24CpFJqFoLCJAQ+5DAjH9xkIGmMZDdyKV/VmwMvEL0gFFWgM3K9eKGmWgDCUE627vpeafk6UYZTDpNzLNKSEjsgQupYKkoDu57MkE3xqlRBHUtknDJ6pvzdykmg9TgI7mRAT60VvKv7ndTMTXfVzJtLM2GDzQ1HGsZF4WgsOmQJq+NgSQhWzf8U0JopQY8sr2xL8xcjLpFWr+ufV2m2tUr8o6iihY3SCzpCPLlEd3aAGaiKKHtEzekVvzpPz4rw7H/PRFafYOUJ/4Hz+AKULmZ8=</latexit>

[Eisler, Peschel, (2007)]
<latexit sha1_base64="j9voXFcGm/Iekz6/0jdSqOlXfa8=">AAACAnicdVDJSgNBEO2JW4zbqCfx0hiECCHOTCDLLSCCxwhmgckQejqVpEnPQnePEELw4q948aCIV7/Cm39jZxFU9EHB470qqur5MWdSWdaHkVpZXVvfSG9mtrZ3dvfM/YOmjBJBoUEjHom2TyRwFkJDMcWhHQsggc+h5Y8uZn7rFoRkUXijxjF4ARmErM8oUVrqmkfuJZMcRB7XQdIh8DzOOZZVPvO6ZtYqWMVKsWRjTebQpFqtOHYJ20sli5aod833Ti+iSQChopxI6dpWrLwJEYpRDtNMJ5EQEzoiA3A1DUkA0pvMX5jiU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtzE9WveBMWxomCkC4W9ROOVYRneeAeE0AVH2tCqGD6VkyHRBCqdGoZHcLXp/h/0nQKdrHgXDvZ2vkyjjQ6Ricoh2xURjV0heqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJS6KVXg==</latexit>

SA =
X̀

k=1

s(⇣k)
<latexit sha1_base64="Bw7ZZTfb52mGWJSYo5nMzBxU81Y=">AAACC3icbVDLLgRBFK0e7/FqLCxsKiaEzaSbBAsSYsGSMEimW6e65g5lqqo7VdWS0Zm9jV+xsSBi6wfsfID/UPNYYJzkJifn3Jt774lTzrTxvE+nMDA4NDwyOlYcn5icmnZnZs90kikKFZrwRF3ERANnEiqGGQ4XqQIiYg7ncWO/7Z/fgtIskaemmUIoyJVkdUaJsVLkLp5Ee3gH40BnIsobO37rMgDOMdYrwR0YEjVWI7fklb0OcD/xe6S0u/1+s/x1MH8UuR9BLaGZAGkoJ1pXfS81YU6UYZRDqxhkGlJCG+QKqpZKIkCHeeeXFl6ySg3XE2VLGtxRf07kRGjdFLHtFMRc679eW/zPq2amvhXmTKaZAUm7i+oZxybB7WBwjSmghjctIVQxeyum10QRamx8RRuC//flfnK2VvbXy2vHNo0N1MUoWkCLaAX5aBPtokN0hCqIonv0iJ7Ri/PgPDmvzlu3teD0ZubQLzjv31u4nE0=</latexit>

⌘k = log(1/⇣k � 1)
<latexit sha1_base64="QHBiumNhEaz4jnkq/lD6903QLl4=">AAACBHicbVC7SgNBFJ31GeNrVbBJMxiEWBh3I2gaIWBjGcE8ILsss5PZZMjszjIzK8QlhY3fYGVrY6GIrR9hJ/oxTh6FJh64cDjnXu69x48ZlcqyPo25+YXFpeXMSnZ1bX1j09zarkueCExqmDMumj6ShNGI1BRVjDRjQVDoM9Lwe+dDv3FNhKQ8ulL9mLgh6kQ0oBgpLXlmziEKeT14Bh3GOwX7yLkZC4f2gWfmraI1Apwl9oTkK7vxw/33V7nqmR9Om+MkJJHCDEnZsq1YuSkSimJGBlknkSRGuIc6pKVphEIi3XT0xADua6UNAy50RQqO1N8TKQql7Ie+7gyR6sppbyj+57USFZTdlEZxokiEx4uChEHF4TAR2KaCYMX6miAsqL4V4i4SCCudW1aHYE+/PEvqpaJ9XCxd6jROwBgZkAN7oABscAoq4AJUQQ1gcAsewTN4Me6MJ+PVeBu3zhmTmR3wB8b7Dwmnmhw=</latexit>

[Chen, Vidal, (2014)]
<latexit sha1_base64="myaG47sqBbueOCfJD61tRJrEkGk=">AAAB/nicdVDLSsNAFJ34rPUVFVduBotQodQkldruCt24rGAfkIYymUzaoZNJmJkIJRT8FTcuFHHrd7jzb5w+BBU9cOFwzr3ce4+fMCqVZX0YK6tr6xubua389s7u3r55cNiRcSowaeOYxaLnI0kY5aStqGKklwiCIp+Rrj9uzvzuHRGSxvxWTRLiRWjIaUgxUloamMduc0R4CXZogFgJFh3Lvjz3BmbBKluVWqVqQ03m0KRerzl2FdpLpQCWaA3M934Q4zQiXGGGpHRtK1FehoSimJFpvp9KkiA8RkPiaspRRKSXzc+fwjOtBDCMhS6u4Fz9PpGhSMpJ5OvOCKmR/O3NxL88N1VhzcsoT1JFOF4sClMGVQxnWcCACoIVm2iCsKD6VohHSCCsdGJ5HcLXp/B/0nHKdqXs3DiFxsUyjhw4AaegCGxwBRrgGrRAG2CQgQfwBJ6Ne+PReDFeF60rxnLmCPyA8fYJ8T+Teg==</latexit>

The contour function sA(i)
<latexit sha1_base64="SSBSxPmckeQ1DGAREaQLoDOda4Y=">AAACBnicbVC7TsMwFHV4lvIKMCIkixapLFVSJGAsYmEsUl9SG0WO67RWHTuyHaQq6sTCr7AwgBAr38DG3+C0GaDlTEfn3Gufe4KYUaUd59taWV1b39gsbBW3d3b39u2Dw7YSicSkhQUTshsgRRjlpKWpZqQbS4KigJFOML7N/M4DkYoK3tSTmHgRGnIaUoy0kXz7pDkiEAuuzYMwTDjOZFhW/k2Fnpd9u+RUnRngMnFzUgI5Gr791R8InESEa8yQUj3XibWXIqkpZmRa7CeKxAiP0ZD0DOUoIspLZ2dM4ZlRBjAUJogJBGfq740URUpNosBMRkiP1KKXif95vUSH115KeZxowvH8ozBhUAuYdQIHVBKs2cQQhCU1WSEeIYmwNs0VTQnu4snLpF2ruhfV2n2tVL/M6yiAY3AKKsAFV6AO7kADtAAGj+AZvII368l6sd6tj/noipXvHIE/sD5/AHupl8k=</latexit>

depends also on eUk,i
<latexit sha1_base64="JOpTBEZs5q4rlKHZozt2UY0iyas=">AAACDnicbVA9SwNBEN3zM8avqKXNYhKwkHAXQS0DNpYRvCSQhLC3N0mW7O0eu3tKOO4X2PhXbCwUsbW289+4+Sg08cHA470ZZuYFMWfauO63s7K6tr6xmdvKb+/s7u0XDg4bWiaKgk8ll6oVEA2cCfANMxxasQISBRyaweh64jfvQWkmxZ0Zx9CNyECwPqPEWKlXKIcQgwg1JlxLLAUudR5YCIbxEFI/66WjM5aVeoWiW3GnwMvEm5MimqPeK3x1QkmTCIShnGjd9tzYdFOiDKMcsnwn0RATOiIDaFsqSAS6m07fyXDZKiHuS2VLGDxVf0+kJNJ6HAW2MyJmqBe9ifif105M/6qbMhEnBgSdLeonHBuJJ9ngkCmgho8tIVQxeyumQ6IINTbBvA3BW3x5mTSqFe+8Ur2tFmsX8zhy6BidoFPkoUtUQzeojnxE0SN6Rq/ozXlyXpx352PWuuLMZ47QHzifP8mWm+U=</latexit>

SA(i1, i2) =
i2X

i=i1

s(n)A (i)
<latexit sha1_base64="7Cf3sx9d64r39PVi8+00PN4O0L0="></latexit>

i1, i2 2 A
<latexit sha1_base64="v9zyGbOV65l/DMt5ZJVYIy+9Y/Y=">AAAB9XicbVC7SgNBFL0bXzG+NtppMxgECwm7EdQyYmMZwTwgicvsZDYZMju7zMwqYckn2NtYKGKrv2Fr54fYO3kUmnjgwuGce7n3Hj/mTGnH+bIyC4tLyyvZ1dza+sbmlp3frqkokYRWScQj2fCxopwJWtVMc9qIJcWhz2nd71+M/PotlYpF4loPYtoOcVewgBGsjXTDPPcIMa+EWkygc88uOEVnDDRP3CkplPP39vfux3vFsz9bnYgkIRWacKxU03Vi3U6x1IxwOsy1EkVjTPq4S5uGChxS1U7HVw/RgVE6KIikKaHRWP09keJQqUHom84Q656a9Ubif14z0cFZO2UiTjQVZLIoSDjSERpFgDpMUqL5wBBMJDO3ItLDEhNtgsqZENzZl+dJrVR0j4ulK5PGCUyQhT3Yh0Nw4RTKcAkVqAIBCQ/wBM/WnfVovVivk9aMNZ3ZgT+w3n4AyTyUYw==</latexit>

Ti,j =
X̀

k=1

⌘k eU⇤
k,i

eUk,j

<latexit sha1_base64="cLAOc7l2udh4Uo1NPB5fWK7Ms2o="></latexit>

T t = log
�
CA(t)

�1 � 1
�

<latexit sha1_base64="zw+aeict/oO6AgUSb9kA5TXyRxg="></latexit>

SA =
X

i2A

sA(i)
<latexit sha1_base64="x1gE6UDzokBLEx/E2VYaXpZt/hI=">AAACCHicbVC7SgNBFJ2NryS+Vi0tHAxChBB2I6hNIMHGzkjMA7JhmZ1MkiGzs8vMrBCWlDb+io2FIrb6B3b+gT9g7+RRaOKBC4dz7uXee7yQUaks69NILC2vrK4lU+n1jc2tbXNnty6DSGBSwwELRNNDkjDKSU1RxUgzFAT5HiMNb3Ax9hu3REga8Bs1DEnbRz1OuxQjpSXXPKi6ZViEaUdGvhtTJ+dQ7uRgeQSlW87SY9fMWHlrArhI7BnJlIrv319XqWrFNT+cToAjn3CFGZKyZVuhasdIKIoZGaWdSJIQ4QHqkZamHPlEtuPJIyN4pJUO7AZCF1dwov6eiJEv5dD3dKePVF/Oe2PxP68Vqe55O6Y8jBTheLqoGzGoAjhOBXaoIFixoSYIC6pvhbiPBMJKZ5fWIdjzLy+SeiFvn+QL1zqNUzBFEuyDQ5AFNjgDJXAJKqAGMLgDD+AJPBv3xqPxYrxOWxPGbGYP/IHx9gMDxpsZ</latexit>

sA(i) =
X̀

k=1

pk(i) s(⇣k)
<latexit sha1_base64="soVMYPhUh+gMjpvBNqNO8lCfM9Q="></latexit>

pk(i) =
�� eUk,i

��2
<latexit sha1_base64="MNKiIOtgLAyX9UQkVUDAchJ6Iso="></latexit>

X̀

i=1

pk(i) = 1
<latexit sha1_base64="0RuzQfTjD3/xsqpJ0FGOrIHzmSs=">AAACAnicbVDLSsNAFJ20Pmp9RV2Jm2Ap1E1JKqgLCwVduKxgH5DEMJlO2qEzkzAzEUoobvwVNy4UcetXuPNvnD4W2nrgwuGce7n3njChRCrb/jZy+ZXVtfXCRnFza3tn19zbb8s4FQi3UExj0Q2hxJRw3FJEUdxNBIYspLgTDq8mfucBC0lifqdGCfYZ7HMSEQSVlgLz0JMpCzJSd8b3mYcpHSfBsEJO6k5gluyqPYW1TJw5KTUur7tlN+81A/PL68UoZZgrRKGUrmMnys+gUARRPC56qcQJREPYx66mHDIs/Wz6wtgqa6VnRbHQxZU1VX9PZJBJOWKh7mRQDeSiNxH/89xURRd+RniSKszRbFGUUkvF1iQPq0cERoqONIFIEH2rhQZQQKR0akUdgrP48jJp16rOabV2q9M4AzMUwBE4BhXggHPQADegCVoAgUfwDF7Bm/FkvBjvxsesNWfMZw7AHxifPyZUmMA=</latexit>

8
>><

>>:
<latexit sha1_base64="OIyTsPJR3YgctygJLWl967qxdBQ=">AAACCHicbVC7SgNBFJ31bXxFLS0cFMEq7EZQS8HClBHMA7IhzE7uJkNmdpeZu0JYUlrod9jZWETE1k+w818snDwKNR4YOHPOvXfmniCRwqDrfjpz8wuLS8srq7m19Y3Nrfz2TtXEqeZQ4bGMdT1gBqSIoIICJdQTDUwFEmpB73Lk125BGxFHN9hPoKlYJxKh4Ayt1Mrv+xJC9DPq61RC5iY4yDyuBvYuOl0stPKHbsEdg84Sb0oOL66G91/qsVRu5T/8dsxTBRFyyYxpeHZmM2MaBZcwyPmpgYTxHutAw9KIKTDNbLzIgB5ZpU3DWNsTIR2rPzsypozpq8BWKoZd89cbif95jRTD82YmoiRFiPjkoTCVFGM6SoW2hQaOsm8J41rYv1LeZZpxtNnlbAje35VnSbVY8E4KxWubximZYIXskQNyTDxyRi5IiZRJhXByR57IkLw4D86z8+q8TUrnnGnPLvkF5/0bM9WdzQ==</latexit>
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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t = 80

<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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 0
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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t = 20

<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>

FERMIONS - 
EH density 

plots Real part

Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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t = 80

<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>

FERMIONS - 
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>

FERMIONS - 
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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t = 20

<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>

FERMIONS - 
EH density 

plots Real part

Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

-0.2

-0.15

-0.1

-0.05

 0

 0.05

-0.2

-0.15

-0.1

-0.05

 0

 0.05

-0.2

-0.15

-0.1

-0.05

 0

 0.05
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<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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t = 20

<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>

FERMIONS - 
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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t = 80

<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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t = 20

<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).
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t = 40

<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>
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t = 80

<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>
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t = 160

<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>
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t = 200

<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>
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<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 12: Temporal evolution of the real part of the entanglement hamiltonian matrix
(112) of an interval with ` = 400 in the infinite chain of free fermions after the global quench
(see §6).

[Di Giulio, Arias, E.T., (2019)]
<latexit sha1_base64="05UcMWppQ/lI9bGMS7DtLVhpU0Q=">AAACCXicdVDLSsNAFJ3UV62vqEs3g0WoUGKSQm13FRVdVugL0lAm02k7dPJgZiKU0K0bf8WNC0Xc+gfu/BunbQQVPXDhcM693HuPFzEqpGl+aJml5ZXVtex6bmNza3tH391riTDmmDRxyELe8ZAgjAakKalkpBNxgnyPkbY3Pp/57VvCBQ2DhpxExPXRMKADipFUUk+HzgWFVzRmNCzCM06RKMJLo2EUYcE2reqx29PzpmGWKqWyBRWZQ5FqtWJbZWilSh6kqPf0924/xLFPAokZEsKxzEi6CeKSYkamuW4sSITwGA2Jo2iAfCLcZP7JFB4ppQ8HIVcVSDhXv08kyBdi4nuq00dyJH57M/Evz4nloOImNIhiSQK8WDSIGZQhnMUC+5QTLNlEEYQ5VbdCPEIcYanCy6kQvj6F/5OWbVglw76x87WTNI4sOACHoAAscApq4BrUQRNgcAcewBN41u61R+1Fe120ZrR0Zh/8gPb2CWtjluY=</latexit>` = 400

<latexit sha1_base64="+wRrupd2ju+FRDoJURUgA4aJ8kE=">AAAB8HicbZDLSgMxFIYz9VbHW9Wlm2ARXJVMFXRTLLhxWcG2SjuUTHqmDc1khiQjlKFP4caFIuLOF/A93IhvY3pZaOsPgY//P4ecc4JEcG0I+XZyS8srq2v5dXdjc2t7p7C719BxqhjUWSxidRtQDYJLqBtuBNwmCmgUCGgGg8tx3rwHpXksb8wwAT+iPclDzqix1l0bhMCVU0I6hSIpkYnwIngzKF58uJXk7cutdQqf7W7M0g ikYYJq3fJIYvyMKsOZgJHbTjUklA1oD1oWJY1A+9lk4BE+sk4Xh7GyTxo8cX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqQHJph+FqcAmxuPtcZcrYEYMLVCmuJ0Vsz5VlBl7I9cewZtfeREa5ZJ3Uipfk2K1jKbKowN0iI6Rh85QFV2hGqojhiL0gJ7Qs6OcR+fFeZ2W5pxZzz76I+f9B4OPkn8=</latexit>
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).

Entanglement hamiltonians in 1D free lattice models after a global quantum quench 42

-0.6

-0.4

-0.2

 0

 0.2

 0.4

 0.6

-0.08

-0.06

-0.04

-0.02

 0

 0.02

 0.04

 0.06

 0.08

t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).
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t = 40
<latexit sha1_base64="fu8SBituS9V0fXTBdhO4lHU1Grk=">AAAB63icbZDLSgMxFIbPeK31VnUpSLAILqRkVNCNWHDjsgV7gXYomTRtQ5OZIckIZejSrRsXirj1Adz5HO58Bn0I02kX2vpD4OP/zyHnHD8SXBuMP525+YXFpeXMSnZ1bX1jM7e1XdVhrCir0FCEqu4TzQQPWMVwI1g9UoxIX7Ca378a5bVbpjQPgxsziJgnSTfgHU6JSa2LU9zK5XEBp0Kz4E4gf/n2dbf3Xv4utXIfzXZIY8kCQwXRuuHiyHgJUYZTwYbZZqxZRGifdFnDYkAk016SzjpEB9Zpo06o7AsMSt3fHQmRWg+kbyslMT09nY3M/7JGbDrnXsKDKDYsoOOPOrFAJkSjxVGbK0aNGFggVHE7K6I9ogg19jxZewR3euVZqB4X3JMCLuN88QjGysAu7MMhuHAGRbiGElSAQg/u4RGeHOk8OM/Oy7h0zpn07MAfOa8/OgGSEg==</latexit>

t = 80
<latexit sha1_base64="uPaCxdDACc3TSzjH9Xh7q12p8T4=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmtTCNGLCxTMBcIFnC7GSSDJmZXWZmhbCktLWxUMTWB7DzOex8Bn0IN5sUmvjDwMf/n8Occ/xQcGMx/nQWFpeWV1Yza9n1jc2t7dzObs0EkaasSgMR6IZPDBNcsarlVrBGqBmRvmB1f3A1zuu3TBseqBs7DJknSU/xLqfEptZFEbdzeVzAqdA8uFPIX7593R28V77L7dxHqxPQSDJlqSDGNF0cWi8m2nIq2CjbigwLCR2QHmsmqIhkxovTWUfoKHE6qBvo5CmLUvd3R0ykMUPpJ5WS2L6Zzcbmf1kzst2iF3MVRpYpOvmoGwlkAzReHHW4ZtSKYQKEap7MimifaEJtcp5scgR3duV5qJ0W3LMCruB86QQmysA+HMIxuHAOJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/QBWSFg==</latexit>

t = 120
<latexit sha1_base64="I5+e37n7ej6AI10cWKwtIwg47Ds=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cuEXcyuVxAY+F5sGdQv7y7evu4L3yXW7lPprtiCYhk4YKonXDxbHxU6IMp4INs81Es5jQPumyhkVJQqb9dDzsEB1Zp406kbJPGjR2f3ekJNR6EAa2MiSmp2ezkflf1khM59xPuYwTwySdfNRJBDIRGm2O2lwxasTAAqGK21kR7RFFqLH3ydojuLMrz0O1WHBPC7iC86UTmCgD+3AIx+DCGZTgGsrgAQUO9/AIT450Hpxn52VSuuBMe/bgj5zXH6c4kks=</latexit>

t = 160
<latexit sha1_base64="CxHsoxUIe8XKdBG0PczcAseNJEA=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmFdRGDNhYJuAmgSSE2clsMmR2dpmZFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LHg2mD86czNLywuLWdWsqtr6xubua3tio4SRZlHIxGpmk80E1wyz3AjWC1WjIS+YFW/dzXMq7dMaR7JG9OPWTMkHckDTomxlmcu3FPcyuVxAY+EZsGdQP7y7etu7738XWrlPhrtiCYhk4YKonXdxbFppkQZTgUbZBuJZjGhPdJhdYuShEw309GwA3RgnTYKImWfNGjk/u5ISah1P/RtZUhMV09nQ/O/rJ6Y4LyZchknhkk6/ihIBDIRGm6O2lwxakTfAqGK21kR7RJFqLH3ydojuNMrz0LluOCeFHAZ54tHMFYGdmEfDsGFMyjCNZTAAwoc7uERnhzpPDjPzsu4dM6Z9OzAHzmvP61Mkk8=</latexit>

t = 200
<latexit sha1_base64="lhQqfoHFpidJaTRw6/uuUFUxpR4=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBNAskSZieTZMjs7DIzK4QlpbWNhSK29nY+h53PoA/h5FJo4g8DH/9/DnPOCWLBtcH401lYXFpeWc2sZdc3Nre2czu7VR0lijKPRiJS9YBoJrhknuFGsHqsGAkDwWpB/2qU126Z0jySN2YQMz8kXck7nBJjLc9cFDFu5fK4gMdC8+BOIX/59nV38F75LrdyH812RJOQSUMF0brh4tj4KVGGU8GG2WaiWUxon3RZw6IkIdN+Oh52iI6s00adSNknDRq7vztSEmo9CANbGRLT07PZyPwvaySmc+6nXMaJYZJOPuokApkIjTZHba4YNWJggVDF7ayI9ogi1Nj7ZO0R3NmV56FaLLinBVzB+dIJTJSBfTiEY3DhDEpwDWXwgAKHe3iEJ0c6D86z8zIpXXCmPXvwR87rD6W0kko=</latexit>

t = 240
<latexit sha1_base64="d+6F+JRy5EOq0XV0XGPnrIA0050=">AAAB7HicbZC7SgNBFIZn4y3GW9RSkMEgWEjYjYI2YsDGMgE3CSRLmJ3MJkNmZ5eZs0JYUlrbWChia2/nc9j5DPoQTi6FJv4w8PH/5zDnHD8WXINtf1qZhcWl5ZXsam5tfWNzK7+9U9NRoihzaSQi1fCJZoJL5gIHwRqxYiT0Bav7/atRXr9lSvNI3sAgZl5IupIHnBIwlgsXpVO7nS/YRXssPA/OFAqXb193++/V70o7/9HqRDQJmQQqiNZNx47BS4kCTgUb5lqJZjGhfdJlTYOShEx76XjYIT40TgcHkTJPAh67vztSEmo9CH1TGRLo6dlsZP6XNRMIzr2UyzgBJunkoyARGCI82hx3uGIUxMAAoYqbWTHtEUUomPvkzBGc2ZXnoVYqOidFu2oXysdooizaQwfoCDnoDJXRNaogF1HE0T16RE+WtB6sZ+tlUpqxpj276I+s1x+ryJJO</latexit>

t = 400
<latexit sha1_base64="eYFzAtc364EwvX6zLGRsvqb65c4=">AAAB7HicbZC7SgNBFIZnvcZ4i1oKMhgECwmzKmgjBmwsE3CTQBLC7GQ2GTI7u8ycFcKS0trGQhFbezufw85n0Idwcik08YeBj/8/hznn+LEUBgj5dObmFxaXljMr2dW19Y3N3NZ2xUSJZtxjkYx0zaeGS6G4BwIkr8Wa09CXvOr3roZ59ZZrIyJ1A/2YN0PaUSIQjIK1PLg4JaSVy5MCGQnPgjuB/OXb193ee/m71Mp9NNoRS0KugElqTN0lMTRTqkEwyQfZRmJ4TFmPdnjdoqIhN810NOwAH1injYNI26cAj9zfHSkNjemHvq0MKXTNdDY0/8vqCQTnzVSoOAGu2PijIJEYIjzcHLeF5gxk3wJlWthZMetSTRnY+2TtEdzplWehclxwTwqkTPLFIzRWBu2ifXSIXHSGiugalZCHGBLoHj2iJ0c5D86z8zIunXMmPTvoj5zXH6jAkkw=</latexit>

t = 20
<latexit sha1_base64="HLwNo2NvtfcqZ136UpXV3mKuYHM=">AAAB63icbZC7SgNBFIbPeo3xFrUUZDAIFhJmY6GNGLCxTMBcIFnC7GSSDJnZXWZmhbCktLWxUMTWB7DzOex8Bn0IJ5sUmvjDwMf/n8Occ/xIcG0w/nQWFpeWV1Yza9n1jc2t7dzObk2HsaKsSkMRqoZPNBM8YFXDjWCNSDEifcHq/uBqnNdvmdI8DG7MMGKeJL2AdzklJrUuiridy+MCToXmwZ1C/vLt6+7gvfJdbuc+Wp2QxpIFhgqiddPFkfESogyngo2yrViziNAB6bGmxYBIpr0knXWEjqzTQd1Q2RcYlLq/OxIitR5K31ZKYvp6Nhub/2XN2HTPvYQHUWxYQCcfdWOBTIjGi6MOV4waMbRAqOJ2VkT7RBFq7Hmy9gju7MrzUCsW3NMCruB86QQmysA+HMIxuHAGJbiGMlSBQh/u4RGeHOk8OM/Oy6R0wZn27MEfOa8/NveSEA==</latexit>

t = 0.4
<latexit sha1_base64="p777oDRdWTOpRv/t9fgB+fZ6tas=">AAAB7HicbZC7SgNBFIbPeo3xFrUUZDEIFrLMqqCNGLCxTMBNAskSZiezyZDZ2WVmVghLSmsbC0Vs7e18DjufQR/CyaXQxB8GPv7/HOacEyScKY3QpzU3v7C4tJxbya+urW9sFra2qypOJaEeiXks6wFWlDNBPc00p/VEUhwFnNaC3tUwr91SqVgsbnQ/oX6EO4KFjGBtLE9fIOe0VSgiB41kz4I7geLl29fd3nvlu9wqfDTbMUkjKjThWKmGixLtZ1hqRjgd5JupogkmPdyhDYMCR1T52WjYgX1gnLYdxtI8oe2R+7sjw5FS/SgwlRHWXTWdDc3/skaqw3M/YyJJNRVk/FGYclvH9nBzu80kJZr3DWAimZnVJl0sMdHmPnlzBHd65VmoHjvuiYMqqFg6grFysAv7cAgunEEJrqEMHhBgcA+P8GQJ68F6tl7GpXPWpGcH/sh6/QGlrpJK</latexit>
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Figure 13: Temporal evolution of the imaginary part of the entanglement hamiltonian
matrix (112) of an interval with ` = 400 in the infinite chain of free fermions after the
global quench (see §6).

` = 400
<latexit sha1_base64="+wRrupd2ju+FRDoJURUgA4aJ8kE=">AAAB8HicbZDLSgMxFIYz9VbHW9Wlm2ARXJVMFXRTLLhxWcG2SjuUTHqmDc1khiQjlKFP4caFIuLOF/A93IhvY3pZaOsPgY//P4ecc4JEcG0I+XZyS8srq2v5dXdjc2t7p7C719BxqhjUWSxidRtQDYJLqBtuBNwmCmgUCGgGg8tx3rwHpXksb8wwAT+iPclDzqix1l0bhMCVU0I6hSIpkYnwIngzKF58uJXk7cutdQqf7W7M0g ikYYJq3fJIYvyMKsOZgJHbTjUklA1oD1oWJY1A+9lk4BE+sk4Xh7GyTxo8cX93ZDTSehgFtjKipq/ns7H5X9ZKTXjuZ1wmqQHJph+FqcAmxuPtcZcrYEYMLVCmuJ0Vsz5VlBl7I9cewZtfeREa5ZJ3Uipfk2K1jKbKowN0iI6Rh85QFV2hGqojhiL0gJ7Qs6OcR+fFeZ2W5pxZzz76I+f9B4OPkn8=</latexit>
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Figure 14: Chain of free fermions: Temporal evolution of the p-th diagonal with 1 6 p 6 4
of the entanglement hamiltonian matrix (112) of an interval with ` = 400 after the global
quench. The insets zoom in on small values, in order to show the curves for large times.

It is worth studying the limit ` ! 1 of the entanglement hamiltonian matrix, as

done [29,31,32] for a static configurations (see [34] for the continuum limit). In Fig. 15 we

consider increasing values of ` for some fixed values of t/`. While the data have reached

the asymptotic curve when t/` = 0.1 and t/` = 0.5, it seems that larger values of ` are

needed to observe this collapse for higher values of t/`.

In Fig. 12 and Fig. 13 it is straightforward to observe that the diagonals providing a

long range interaction become more relevant as time evolves by forming a band around the

main diagonal whose width 2d0 increases with time. A similar feature has been highlighted

for the global quench in the harmonic chain discussed in §5.1. This observation naturally

leads to consider the antidiagonals in Re(T ) and Im(T ), that are shown in Fig. 16 and

Fig. 17, making evident the occurrence of a band and the increasing of its width during

the temporal evolution. The width 2d0 of this band can be defined by taking the distance

between the two minima for Re(T ) and the distance between the minimum and the

maximum for Im(T ). In the bottom panels of Fig. 18 we show that d0(t) defined in

this way increases linearly with velocity equal to one as time evolves.

A similar band, whose width increases linearly with velocity equal to one as well,

occurs also in the temporal evolution of Re(CA) and Im(CA) whose antidiagonals display

a behaviour like the one shown in Fig. 16 and Fig. 17 for the entanglement hamiltonian
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Figure 14: Chain of free fermions: Temporal evolution of the p-th diagonal with 1 6 p 6 4
of the entanglement hamiltonian matrix (112) of an interval with ` = 400 after the global
quench. The insets zoom in on small values, in order to show the curves for large times.

It is worth studying the limit ` ! 1 of the entanglement hamiltonian matrix, as

done [29,31,32] for a static configurations (see [34] for the continuum limit). In Fig. 15 we

consider increasing values of ` for some fixed values of t/`. While the data have reached

the asymptotic curve when t/` = 0.1 and t/` = 0.5, it seems that larger values of ` are

needed to observe this collapse for higher values of t/`.

In Fig. 12 and Fig. 13 it is straightforward to observe that the diagonals providing a

long range interaction become more relevant as time evolves by forming a band around the

main diagonal whose width 2d0 increases with time. A similar feature has been highlighted

for the global quench in the harmonic chain discussed in §5.1. This observation naturally

leads to consider the antidiagonals in Re(T ) and Im(T ), that are shown in Fig. 16 and

Fig. 17, making evident the occurrence of a band and the increasing of its width during

the temporal evolution. The width 2d0 of this band can be defined by taking the distance

between the two minima for Re(T ) and the distance between the minimum and the

maximum for Im(T ). In the bottom panels of Fig. 18 we show that d0(t) defined in

this way increases linearly with velocity equal to one as time evolves.

A similar band, whose width increases linearly with velocity equal to one as well,

occurs also in the temporal evolution of Re(CA) and Im(CA) whose antidiagonals display

a behaviour like the one shown in Fig. 16 and Fig. 17 for the entanglement hamiltonian
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Figure 14: Chain of free fermions: Temporal evolution of the p-th diagonal with 1 6 p 6 4
of the entanglement hamiltonian matrix (112) of an interval with ` = 400 after the global
quench. The insets zoom in on small values, in order to show the curves for large times.

It is worth studying the limit ` ! 1 of the entanglement hamiltonian matrix, as

done [29,31,32] for a static configurations (see [34] for the continuum limit). In Fig. 15 we

consider increasing values of ` for some fixed values of t/`. While the data have reached

the asymptotic curve when t/` = 0.1 and t/` = 0.5, it seems that larger values of ` are

needed to observe this collapse for higher values of t/`.

In Fig. 12 and Fig. 13 it is straightforward to observe that the diagonals providing a

long range interaction become more relevant as time evolves by forming a band around the

main diagonal whose width 2d0 increases with time. A similar feature has been highlighted

for the global quench in the harmonic chain discussed in §5.1. This observation naturally

leads to consider the antidiagonals in Re(T ) and Im(T ), that are shown in Fig. 16 and

Fig. 17, making evident the occurrence of a band and the increasing of its width during

the temporal evolution. The width 2d0 of this band can be defined by taking the distance

between the two minima for Re(T ) and the distance between the minimum and the

maximum for Im(T ). In the bottom panels of Fig. 18 we show that d0(t) defined in

this way increases linearly with velocity equal to one as time evolves.

A similar band, whose width increases linearly with velocity equal to one as well,

occurs also in the temporal evolution of Re(CA) and Im(CA) whose antidiagonals display

a behaviour like the one shown in Fig. 16 and Fig. 17 for the entanglement hamiltonian
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Figure 14: Chain of free fermions: Temporal evolution of the p-th diagonal with 1 6 p 6 4
of the entanglement hamiltonian matrix (112) of an interval with ` = 400 after the global
quench. The insets zoom in on small values, in order to show the curves for large times.

It is worth studying the limit ` ! 1 of the entanglement hamiltonian matrix, as

done [29,31,32] for a static configurations (see [34] for the continuum limit). In Fig. 15 we

consider increasing values of ` for some fixed values of t/`. While the data have reached

the asymptotic curve when t/` = 0.1 and t/` = 0.5, it seems that larger values of ` are

needed to observe this collapse for higher values of t/`.

In Fig. 12 and Fig. 13 it is straightforward to observe that the diagonals providing a

long range interaction become more relevant as time evolves by forming a band around the

main diagonal whose width 2d0 increases with time. A similar feature has been highlighted

for the global quench in the harmonic chain discussed in §5.1. This observation naturally

leads to consider the antidiagonals in Re(T ) and Im(T ), that are shown in Fig. 16 and

Fig. 17, making evident the occurrence of a band and the increasing of its width during

the temporal evolution. The width 2d0 of this band can be defined by taking the distance

between the two minima for Re(T ) and the distance between the minimum and the

maximum for Im(T ). In the bottom panels of Fig. 18 we show that d0(t) defined in

this way increases linearly with velocity equal to one as time evolves.

A similar band, whose width increases linearly with velocity equal to one as well,

occurs also in the temporal evolution of Re(CA) and Im(CA) whose antidiagonals display

a behaviour like the one shown in Fig. 16 and Fig. 17 for the entanglement hamiltonian
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FERMIONS : Scaling of the diagonals
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Figure 15: Chain of free fermions: First diagonal of the entanglement hamiltonian matrix
(112) for four values t after the global quench and for di↵erent values of `.

matrix (see Fig. 19 for t/` = 0.2). Thus, the main di↵erence between the temporal

evolutions of T and of CA is given by the inhomogeneity of the former one along

the diagonals, that can be observed by comparing the top panels in Fig. 19 with the

corresponding panels in Fig. 12 and Fig. 13.

Also for this global quench we find it worth considering the temporal evolution of

some quantities related to the entanglement spectrum. In the top left panel of Fig. 20, the

eigenvalues ⌘k = log(1/⇣k � 1) of the hermitian matrix T obtained from the eigenvalues

⇣k of the reduced correlation matrix CA(t) are shown for di↵erent values of time. The

solid black curve corresponds to the asymptotic curve for t ! 1 obtained in [49]. The

eigenvalues ⌘k occur in the expression (67) of the entanglement hamiltonian matrix T .

Since ⌘k = �⌘`�k and only even values of ` are considered, we find it convenient to

label these eigenvalues as ⌘k with k = ±
1
2 , ±

3
2 , · · · ±

`�1
2 . This gives ⌘k = �⌘�k. Since

bKA =
P

k ⌘k f̂
†

k f̂k, by adapting to this model the steps that provide (57) for the harmonic

chain, one finds that the largest eigenvalue in the entanglement spectrum is given by the

configuration where all the modes with negative ⌘k are occupied. This leads to write the

largest eigenvalue as �max =
⇥ Q

k(1 + e�⌘k)
⇤�1 Q

k<0 e�⌘k , whose temporal evolution for

` = 200 and ` = 400 is shown in the top right panel of Fig. 20.
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FERMIONS : Scaling of the diagonals
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Figure 15: Chain of free fermions: First diagonal of the entanglement hamiltonian matrix
(112) for four values t after the global quench and for di↵erent values of `.

matrix (see Fig. 19 for t/` = 0.2). Thus, the main di↵erence between the temporal

evolutions of T and of CA is given by the inhomogeneity of the former one along

the diagonals, that can be observed by comparing the top panels in Fig. 19 with the

corresponding panels in Fig. 12 and Fig. 13.

Also for this global quench we find it worth considering the temporal evolution of

some quantities related to the entanglement spectrum. In the top left panel of Fig. 20, the

eigenvalues ⌘k = log(1/⇣k � 1) of the hermitian matrix T obtained from the eigenvalues

⇣k of the reduced correlation matrix CA(t) are shown for di↵erent values of time. The

solid black curve corresponds to the asymptotic curve for t ! 1 obtained in [49]. The

eigenvalues ⌘k occur in the expression (67) of the entanglement hamiltonian matrix T .

Since ⌘k = �⌘`�k and only even values of ` are considered, we find it convenient to

label these eigenvalues as ⌘k with k = ±
1
2 , ±

3
2 , · · · ±

`�1
2 . This gives ⌘k = �⌘�k. Since

bKA =
P

k ⌘k f̂
†

k f̂k, by adapting to this model the steps that provide (57) for the harmonic

chain, one finds that the largest eigenvalue in the entanglement spectrum is given by the

configuration where all the modes with negative ⌘k are occupied. This leads to write the

largest eigenvalue as �max =
⇥ Q

k(1 + e�⌘k)
⇤�1 Q

k<0 e�⌘k , whose temporal evolution for

` = 200 and ` = 400 is shown in the top right panel of Fig. 20.
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FERMIONS : Scaling of the diagonals
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Figure 15: Chain of free fermions: First diagonal of the entanglement hamiltonian matrix
(112) for four values t after the global quench and for di↵erent values of `.

matrix (see Fig. 19 for t/` = 0.2). Thus, the main di↵erence between the temporal

evolutions of T and of CA is given by the inhomogeneity of the former one along

the diagonals, that can be observed by comparing the top panels in Fig. 19 with the

corresponding panels in Fig. 12 and Fig. 13.

Also for this global quench we find it worth considering the temporal evolution of

some quantities related to the entanglement spectrum. In the top left panel of Fig. 20, the

eigenvalues ⌘k = log(1/⇣k � 1) of the hermitian matrix T obtained from the eigenvalues

⇣k of the reduced correlation matrix CA(t) are shown for di↵erent values of time. The

solid black curve corresponds to the asymptotic curve for t ! 1 obtained in [49]. The

eigenvalues ⌘k occur in the expression (67) of the entanglement hamiltonian matrix T .

Since ⌘k = �⌘`�k and only even values of ` are considered, we find it convenient to

label these eigenvalues as ⌘k with k = ±
1
2 , ±

3
2 , · · · ±

`�1
2 . This gives ⌘k = �⌘�k. Since

bKA =
P

k ⌘k f̂
†

k f̂k, by adapting to this model the steps that provide (57) for the harmonic

chain, one finds that the largest eigenvalue in the entanglement spectrum is given by the

configuration where all the modes with negative ⌘k are occupied. This leads to write the

largest eigenvalue as �max =
⇥ Q

k(1 + e�⌘k)
⇤�1 Q

k<0 e�⌘k , whose temporal evolution for

` = 200 and ` = 400 is shown in the top right panel of Fig. 20.
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FERMIONS : Scaling of the diagonals
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Figure 15: Chain of free fermions: First diagonal of the entanglement hamiltonian matrix
(112) for four values t after the global quench and for di↵erent values of `.

matrix (see Fig. 19 for t/` = 0.2). Thus, the main di↵erence between the temporal

evolutions of T and of CA is given by the inhomogeneity of the former one along

the diagonals, that can be observed by comparing the top panels in Fig. 19 with the

corresponding panels in Fig. 12 and Fig. 13.

Also for this global quench we find it worth considering the temporal evolution of

some quantities related to the entanglement spectrum. In the top left panel of Fig. 20, the

eigenvalues ⌘k = log(1/⇣k � 1) of the hermitian matrix T obtained from the eigenvalues

⇣k of the reduced correlation matrix CA(t) are shown for di↵erent values of time. The

solid black curve corresponds to the asymptotic curve for t ! 1 obtained in [49]. The

eigenvalues ⌘k occur in the expression (67) of the entanglement hamiltonian matrix T .

Since ⌘k = �⌘`�k and only even values of ` are considered, we find it convenient to

label these eigenvalues as ⌘k with k = ±
1
2 , ±

3
2 , · · · ±

`�1
2 . This gives ⌘k = �⌘�k. Since

bKA =
P

k ⌘k f̂
†

k f̂k, by adapting to this model the steps that provide (57) for the harmonic

chain, one finds that the largest eigenvalue in the entanglement spectrum is given by the

configuration where all the modes with negative ⌘k are occupied. This leads to write the

largest eigenvalue as �max =
⇥ Q

k(1 + e�⌘k)
⇤�1 Q

k<0 e�⌘k , whose temporal evolution for

` = 200 and ` = 400 is shown in the top right panel of Fig. 20.
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Figure 16: Chain of free fermions: Antidiagonal of the real part of the entanglement
hamiltonian matrix (112) (see also Fig. 12) for various times and two di↵erent lengths. The
points corresponding to the two minima travel in opposite directions from the center of the
interval towards the endpoints with velocity equal to one (see also the bottom panels in
Fig. 18, where 2d0 denotes the distance between these two minima).
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Figure 17: Chain of free fermions: Antidiagonal of the imaginary part of the entanglement
hamiltonian matrix (112) (see also Fig. 13) for various times and two di↵erent lengths. The
points corresponding to the maximum and to the minimum travel in opposite directions
from the center of the interval towards the endpoints with velocity equal to one (see also
the bottom panels in Fig. 18, where 2d0 denotes the distance between the two extrema).
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Figure 16: Chain of free fermions: Antidiagonal of the real part of the entanglement
hamiltonian matrix (112) (see also Fig. 12) for various times and two di↵erent lengths. The
points corresponding to the two minima travel in opposite directions from the center of the
interval towards the endpoints with velocity equal to one (see also the bottom panels in
Fig. 18, where 2d0 denotes the distance between these two minima).
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Figure 17: Chain of free fermions: Antidiagonal of the imaginary part of the entanglement
hamiltonian matrix (112) (see also Fig. 13) for various times and two di↵erent lengths. The
points corresponding to the maximum and to the minimum travel in opposite directions
from the center of the interval towards the endpoints with velocity equal to one (see also
the bottom panels in Fig. 18, where 2d0 denotes the distance between the two extrema).
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Figure 16: Chain of free fermions: Antidiagonal of the real part of the entanglement
hamiltonian matrix (112) (see also Fig. 12) for various times and two di↵erent lengths. The
points corresponding to the two minima travel in opposite directions from the center of the
interval towards the endpoints with velocity equal to one (see also the bottom panels in
Fig. 18, where 2d0 denotes the distance between these two minima).
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Figure 17: Chain of free fermions: Antidiagonal of the imaginary part of the entanglement
hamiltonian matrix (112) (see also Fig. 13) for various times and two di↵erent lengths. The
points corresponding to the maximum and to the minimum travel in opposite directions
from the center of the interval towards the endpoints with velocity equal to one (see also
the bottom panels in Fig. 18, where 2d0 denotes the distance between the two extrema).
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Figure 16: Chain of free fermions: Antidiagonal of the real part of the entanglement
hamiltonian matrix (112) (see also Fig. 12) for various times and two di↵erent lengths. The
points corresponding to the two minima travel in opposite directions from the center of the
interval towards the endpoints with velocity equal to one (see also the bottom panels in
Fig. 18, where 2d0 denotes the distance between these two minima).
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Figure 17: Chain of free fermions: Antidiagonal of the imaginary part of the entanglement
hamiltonian matrix (112) (see also Fig. 13) for various times and two di↵erent lengths. The
points corresponding to the maximum and to the minimum travel in opposite directions
from the center of the interval towards the endpoints with velocity equal to one (see also
the bottom panels in Fig. 18, where 2d0 denotes the distance between the two extrema).
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Figure 16: Chain of free fermions: Antidiagonal of the real part of the entanglement
hamiltonian matrix (112) (see also Fig. 12) for various times and two di↵erent lengths. The
points corresponding to the two minima travel in opposite directions from the center of the
interval towards the endpoints with velocity equal to one (see also the bottom panels in
Fig. 18, where 2d0 denotes the distance between these two minima).
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Figure 17: Chain of free fermions: Antidiagonal of the imaginary part of the entanglement
hamiltonian matrix (112) (see also Fig. 13) for various times and two di↵erent lengths. The
points corresponding to the maximum and to the minimum travel in opposite directions
from the center of the interval towards the endpoints with velocity equal to one (see also
the bottom panels in Fig. 18, where 2d0 denotes the distance between the two extrema).
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Figure 19: Chain of free fermions: Correlation matrix CA obtained by restricting (110)
to an interval of length ` at a fixed time after the quench given by t/` = 0.2. Top: Re(CA)
(left) and Im(CA) (right) for ` = 400. Bottom: Antidiagonals of Re(CA) (left) and Im(CA)
(right) for two values of `.

(76), finding �1 = 1.224, �2 = 2.448 and �3 = 3.662. We find it curious that the

linear growths in the middle left panels of Fig. 7 and Fig. 20 basically coincide, despite

the diversity of the underlying models (notice that the values of ⌧0 are di↵erent in the

two quenches).

As done for the harmonic chain, in order to reduce the influence of the parameter ⌧0,

we consider the temporal evolutions of grSA and of the ratios gr/g1. As for grSA (middle

right panel of Fig. 20), the curves corresponding to di↵erent values of ` collapse much

better than the ones obtained for the quench in the harmonic chain (middle right panel

of Fig. 7) because the values of ` considered for this fermionic chain are large enough.

Nonetheless, the zooms in the insets show that these curves are distinguishable.

Also for this quench the temporal evolutions of the ratios gr/g1 in the entanglement

spectrum (bottom panel of Fig. 20) display the most interesting features. When t/` < 1/2,

curves having di↵erent `’s nicely collapse identifying neatly plateaux that correspond to

strictly positive integers. The same positive integers are obtained also in the asymptotic
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Figure 19: Chain of free fermions: Correlation matrix CA obtained by restricting (110)
to an interval of length ` at a fixed time after the quench given by t/` = 0.2. Top: Re(CA)
(left) and Im(CA) (right) for ` = 400. Bottom: Antidiagonals of Re(CA) (left) and Im(CA)
(right) for two values of `.

(76), finding �1 = 1.224, �2 = 2.448 and �3 = 3.662. We find it curious that the

linear growths in the middle left panels of Fig. 7 and Fig. 20 basically coincide, despite

the diversity of the underlying models (notice that the values of ⌧0 are di↵erent in the

two quenches).

As done for the harmonic chain, in order to reduce the influence of the parameter ⌧0,

we consider the temporal evolutions of grSA and of the ratios gr/g1. As for grSA (middle

right panel of Fig. 20), the curves corresponding to di↵erent values of ` collapse much

better than the ones obtained for the quench in the harmonic chain (middle right panel

of Fig. 7) because the values of ` considered for this fermionic chain are large enough.

Nonetheless, the zooms in the insets show that these curves are distinguishable.

Also for this quench the temporal evolutions of the ratios gr/g1 in the entanglement

spectrum (bottom panel of Fig. 20) display the most interesting features. When t/` < 1/2,

curves having di↵erent `’s nicely collapse identifying neatly plateaux that correspond to

strictly positive integers. The same positive integers are obtained also in the asymptotic
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through

EH matrix in FFC: antidiagonals
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min

�
⌘ 1

2
+ ⌘ 5

2
, 2⌘ 3

2

 
. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through
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Figure 18: Linear growth of the width of the bands occurring in the blocks of the
entanglement hamiltonian matrices after the global quench. The width 2d0 of the various
bands is highlighted by the black arrows in the panels on the right, where the entanglement
hamiltonian matrices are shown at a typical value t such that t/` 2 (0, 1/2) (see Fig. 2,
Fig. 12 and Fig. 13). In the left panels the slope of the dashed lines is one. Top: Harmonic
chain (see also Fig. 5). Bottom: Chain of free fermions (see also Fig. 16 and Fig. 17).

The gaps in the entanglement spectrum can be computed from the single particle

entanglement energies ⌘k by considering the particle-hole excitations with respect to

the Fermi level. For the first gaps 0 < g1 < g2 < . . . , this analysis gives g1 = 2⌘ 1
2
,

g2 = ⌘ 1
2
+ ⌘ 3

2
and g3 = min
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. The expressions for the higher gaps become

di�cult to write as r increases, but this can be done numerically in a systematic way. For

these entanglement gaps we carry out an analysis similar to the one performed for the

corresponding quantities in the harmonic chain (see Fig. 7), whose results are collected

in the middle and bottom panels of Fig. 20. Also for this global quench the data about

the temporal evolution of the entanglement gaps display two distinct regimes separated

by t/` ' 1/2. In the middle left panel of Fig. 20 we show the temporal evolution of the

inverse of the entanglement gaps, in order to highlight the linear growths predicted by

the CFT formula (76) before t/` ' 1/2. The numerical value for ⌧0 is obtained by fitting

the linear growth of the entanglement entropy through the CFT formula SA ' 2⇡c t/(3⌧0)

of [44, 63] (see §4) with c = 1 for the free massless Dirac fermion, finding ⌧0 ' 3.26. This

allows to fit the slope of the linear growths in the middle left panel of Fig. 20 through

Linear growth of the antidiagonals of Re(T ) and Im(T )
<latexit sha1_base64="cRpBbkQfkQd8eMHs2Nd/XfzzPK0="></latexit>

Re(T )
<latexit sha1_base64="Jy8+15OcILJCCFS2v/k7msZIq/w=">AAAB+XicbVBNT8JAEN3iF+JX1aOXRjDBC2nrQY8kXjyiASSBhmyXKWzYfmR3SiQN/8SLB43x6j/x5r9xgR4UfMkkL+/NZGaenwiu0La/jcLG5tb2TnG3tLd/cHhkHp+0VZxKBi0Wi1h2fKpA8AhayFFAJ5FAQ1/Aoz++nfuPE5CKx1ETpwl4IR1GPOCMopb6plnpITyhDLMHmFWbl5W+WbZr9gLWOnFyUiY5Gn3zqzeIWRpChExQpbqOnaCXUYmcCZiVeqmChLIxHUJX04iGoLxscfnMutDKwApiqStCa6H+nshoqNQ09HVnSHGkVr25+J/XTTG48TIeJSlCxJaLglRYGFvzGKwBl8BQTDWhTHJ9q8VGVFKGOqySDsFZfXmdtN2ac1Vz791y3c3jKJIzck6qxCHXpE7uSIO0CCMT8kxeyZuRGS/Gu/GxbC0Y+cwp+QPj8wd8q5LZ</latexit>

Im(T )
<latexit sha1_base64="efPBKFzDF3TlECI8KuGWWobFm2c=">AAAB+XicbVBNT8JAEN3iF+JX1aOXjWCCF9LWgx5JvOgNE0ASaMh22cKG3bbZnRJJwz/x4kFjvPpPvPlvXKAHBV8yyct7M5mZFySCa3Ccb6uwsbm1vVPcLe3tHxwe2ccnbR2nirIWjUWsOgHRTPCItYCDYJ1EMSIDwR6D8e3cf5wwpXkcNWGaMF+SYcRDTgkYqW/blR6wJ1Ayu5ezavOy0rfLTs1ZAK8TNydllKPRt796g5imkkVABdG66zoJ+BlRwKlgs1Iv1SwhdEyGrGtoRCTTfra4fIYvjDLAYaxMRYAX6u+JjEitpzIwnZLASK96c/E/r5tCeONnPEpSYBFdLgpTgSHG8xjwgCtGQUwNIVRxcyumI6IIBRNWyYTgrr68Ttpezb2qeQ9eue7lcRTRGTpHVeSia1RHd6iBWoiiCXpGr+jNyqwX6936WLYWrHzmFP2B9fkDexmS2A==</latexit>
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Figure 19: Chain of free fermions: Correlation matrix CA obtained by restricting (110)
to an interval of length ` at a fixed time after the quench given by t/` = 0.2. Top: Re(CA)
(left) and Im(CA) (right) for ` = 400. Bottom: Antidiagonals of Re(CA) (left) and Im(CA)
(right) for two values of `.

(76), finding �1 = 1.224, �2 = 2.448 and �3 = 3.662. We find it curious that the

linear growths in the middle left panels of Fig. 7 and Fig. 20 basically coincide, despite

the diversity of the underlying models (notice that the values of ⌧0 are di↵erent in the

two quenches).

As done for the harmonic chain, in order to reduce the influence of the parameter ⌧0,

we consider the temporal evolutions of grSA and of the ratios gr/g1. As for grSA (middle

right panel of Fig. 20), the curves corresponding to di↵erent values of ` collapse much

better than the ones obtained for the quench in the harmonic chain (middle right panel

of Fig. 7) because the values of ` considered for this fermionic chain are large enough.

Nonetheless, the zooms in the insets show that these curves are distinguishable.

Also for this quench the temporal evolutions of the ratios gr/g1 in the entanglement

spectrum (bottom panel of Fig. 20) display the most interesting features. When t/` < 1/2,

curves having di↵erent `’s nicely collapse identifying neatly plateaux that correspond to

strictly positive integers. The same positive integers are obtained also in the asymptotic

Im(CA)
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Figure 19: Chain of free fermions: Correlation matrix CA obtained by restricting (110)
to an interval of length ` at a fixed time after the quench given by t/` = 0.2. Top: Re(CA)
(left) and Im(CA) (right) for ` = 400. Bottom: Antidiagonals of Re(CA) (left) and Im(CA)
(right) for two values of `.

(76), finding �1 = 1.224, �2 = 2.448 and �3 = 3.662. We find it curious that the

linear growths in the middle left panels of Fig. 7 and Fig. 20 basically coincide, despite

the diversity of the underlying models (notice that the values of ⌧0 are di↵erent in the

two quenches).

As done for the harmonic chain, in order to reduce the influence of the parameter ⌧0,

we consider the temporal evolutions of grSA and of the ratios gr/g1. As for grSA (middle

right panel of Fig. 20), the curves corresponding to di↵erent values of ` collapse much

better than the ones obtained for the quench in the harmonic chain (middle right panel

of Fig. 7) because the values of ` considered for this fermionic chain are large enough.

Nonetheless, the zooms in the insets show that these curves are distinguishable.

Also for this quench the temporal evolutions of the ratios gr/g1 in the entanglement

spectrum (bottom panel of Fig. 20) display the most interesting features. When t/` < 1/2,

curves having di↵erent `’s nicely collapse identifying neatly plateaux that correspond to

strictly positive integers. The same positive integers are obtained also in the asymptotic

Re(CA)
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Figure 20: Chain of free fermions: Entanglement spectrum for an interval of length ` after
the quench discussed in §6. Top left: Single particle entanglement spectrum for di↵erent
values of t (see also Fig. B.1 in [49]). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum. Middle left: Temporal evolution of the first gaps in the
entanglement spectrum. The legenda of this panel holds also in the remaining ones. Middle
right: Temporal evolution of grSA (the insets zoom in on the two lower plateaux, showing
that at a smaller scale the data having ` = 200 and ` = 400 do not overlap). Bottom:
Temporal evolution of the ratios gr/g1 between the gaps in the entanglement spectrum (the
insets zoom in on higher plateaux). The limits of the curves for t ! 1 and large values of
` are the strictly positive integers.
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Figure 20: Chain of free fermions: Entanglement spectrum for an interval of length ` after
the quench discussed in §6. Top left: Single particle entanglement spectrum for di↵erent
values of t (see also Fig. B.1 in [49]). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum. Middle left: Temporal evolution of the first gaps in the
entanglement spectrum. The legenda of this panel holds also in the remaining ones. Middle
right: Temporal evolution of grSA (the insets zoom in on the two lower plateaux, showing
that at a smaller scale the data having ` = 200 and ` = 400 do not overlap). Bottom:
Temporal evolution of the ratios gr/g1 between the gaps in the entanglement spectrum (the
insets zoom in on higher plateaux). The limits of the curves for t ! 1 and large values of
` are the strictly positive integers.
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Figure 20: Chain of free fermions: Entanglement spectrum for an interval of length ` after
the quench discussed in §6. Top left: Single particle entanglement spectrum for di↵erent
values of t (see also Fig. B.1 in [49]). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum. Middle left: Temporal evolution of the first gaps in the
entanglement spectrum. The legenda of this panel holds also in the remaining ones. Middle
right: Temporal evolution of grSA (the insets zoom in on the two lower plateaux, showing
that at a smaller scale the data having ` = 200 and ` = 400 do not overlap). Bottom:
Temporal evolution of the ratios gr/g1 between the gaps in the entanglement spectrum (the
insets zoom in on higher plateaux). The limits of the curves for t ! 1 and large values of
` are the strictly positive integers.
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Figure 21: Chain of free fermions: Temporal evolution after the global quench of the
contour for the entanglement entropy of an interval made by ` sites, evaluated from (31),
(71) and (72). The inset shows the entanglement entropy for certain values of t, according
to the same colour code of the main plot. The black dashed curve is obtained from (117)
and it does not change significantly for the values of ` corresponding to these data.

regime of long time and large `. We checked numerically this result by plugging into

the code employed to study gr/g1 the asymptotic values for ⌘k found in [49], that will

be reported later in §6.1 (see (115)). The plateaux before t/` ' 1/2 and for long time

should correspond to the ratios between the conformal dimensions in the spectrum of the

underlying CFT, and the data agree with the expected results for a massless Dirac fermion

with free boundary conditions. We remark that in our analysis we considered only the

particle-hole excitations. It would be interesting to improve this numerical analysis by

including higher gaps or by considering other configurations.

In some spin chains at the critical point, the entanglement spectrum for an interval

at equilibrium has been studied numerically in [37] finding the conformal spectrum of

a boundary CFT with free boundary conditions. In the Ising model, the entanglement

spectrum after a global quench has been considered in [56] and also in this model the gaps

close as time evolves when the evolution is determined by a critical hamiltonian.

In Fig. 21 we show the temporal evolution of the contour for the entanglement entropy

evaluated through the prescription of [40] discussed in §3.3, namely by employing (29),

(30), (70) and (72). Notice that the data corresponding to di↵erent values of ` collapse

on the same curves; hence they are also benchmarks to test analytic expressions in the

thermodynamic limit that could be found in future studies. The qualitative behaviour of

the curves in Fig. 21 is the same observed in [40] for a di↵erent global quench and it has
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x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
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FERMIONS - 
Integrated 
Contour

Figure 22: Chain of free fermions: Temporal evolution of (33) for n = 1.
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<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>
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FERMIONS - 
Integrated 
Contour

Figure 22: Chain of free fermions: Temporal evolution of (33) for n = 1.
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x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

x0
<latexit sha1_base64="GQoWaSvqfvpczrI+uhevOxNoS/4=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPfclu5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcxc5Fi</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>

x1
<latexit sha1_base64="DXriiUWREYqBDfEskT2c0axexYo=">AAAB6nicbVDLSgNBEOz1GeMr6lGQwSCIh7CrBz0GvHiMaB6QhDA76U2GzM4uM7NiWPIJgnhQxKvX/IPfIHjwb5w8DppY0FBUddPd5ceCa+O6387C4tLyympmLbu+sbm1ndvZregoUQzLLBKRqvlUo+ASy4YbgbVYIQ19gVW/dznyq3eoNI/krenH2AxpR/KAM2qsdHPf8lq5vFtwxyDzxJuSfBEOhl+PH8NSK/fZaEcsCVEaJqjWdc+NTTOlynAmcJBtJBpjynq0g3VLJQ1RN9PxqQNyZJU2CSJlSxoyVn9PpDTUuh/6tjOkpqtnvZH4n1dPTHDRTLmME4OSTRYFiSAmIqO/SZsrZEb0LaFMcXsrYV2qKDM2nawNwZt9eZ5UTgveWcG9tmmcwAQZ2IdDOAYPzqEIV1CCMjDowAM8w4sjnCfn1XmbtC4405k9+APn/Qcy95Fj</latexit>

a1
<latexit sha1_base64="FTGV4TOEcf546xsMSZhdLGvNWtg=">AAAB6nicbVDLSgNBEOyNrxhfUY+CDAZBPIRdPegx4MVjRPOAZAmzk95kyOzsMjMrhJBPEMSDIl695h/8BsGDf+PkcdDEgoaiqpvuriARXBvX/XYyS8srq2vZ9dzG5tb2Tn53r6rjVDGssFjEqh5QjYJLrBhuBNYThTQKBNaC3tXYr92j0jyWd6afoB/RjuQhZ9RY6Za2vFa+4BbdCcgi8WakUILD0dfjx6jcyn822zFLI5SGCap1w3MT4w+oMpwJHOaaqcaEsh7tYMNSSSPU/mBy6pAcW6VNwljZkoZM1N8TAxpp3Y8C2xlR09Xz3lj8z2ukJrz0B1wmqUHJpovCVBATk/HfpM0VMiP6llCmuL2VsC5VlBmbTs6G4M2/vEiqZ0XvvOje2DROYYosHMARnIAHF1CCayhDBRh04AGe4cURzpPz6rxNWzPObGYf/sB5/wEP7ZFM</latexit>� �� �

<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

0
<latexit sha1_base64="FmnF0wgssmS65imijaL8LigvvOw=">AAAB6HicbZDLSgMxFIbP1Fsdb1WXboJFEBclowvdiAU3LluwF2iHkkkzbWwmMyQZoQx9AjcuFHGrPoDP4kZ8G9PWhbb+EPj4/3PIOSdIBNcG4y8nt7C4tLySX3XX1jc2twrbO3Udp4qyGo1FrJoB0UxwyWqGG8GaiWIkCgRrBIPLcd64ZUrzWF6bYcL8iPQkDzklxlpV3CkUcQlPhObB+4Hixfvrp3uevFU6hY92N6ZpxKShgmjd8nBi/Iwow6lgI7edapYQOiA91rIoScS0n00GHaED63RRGCv7pEET93dHRiKth1FgKyNi+no2G5v/Za3UhGd+xmWSGibp9KMwFcjEaLw16nLFqBFDC4QqbmdFtE8UocbexrVH8GZXnof6cck7KeEqLpaPYKo87ME+HIIHp1CGK6hADSgwuIMHeHRunHvnyXmeluacn55d+CPn5RuDFpBe</latexit>

<̀latexit sha1_base64="+Q6my/EYmplSGW2lvhEWM4oRj88=">AAAB63icbZDLSgMxFIYzXut4q7p0EyyCuCgzutCNWHDjsoK9QDuUTHqmDU0yQ5IRytBXcONCEXfq3mdxI76NmbYLbf0h8PH/55BzTphwpo3nfTsLi0vLK6uFNXd9Y3Nru7izW9dxqijUaMxj1QyJBs4k1AwzHJqJAiJCDo1wcJXnjTtQmsXy1gwTCATpSRYxSkxutYHzTrHklb2x8Dz4Uyhdfrx+uRfJW7VT/Gx3Y5oKkIZyonXL9xITZEQZRjmM3HaqISF0QHrQsiiJAB1k41lH+NA6XRzFyj5p8Nj93ZERofVQhLZSENPXs1lu/pe1UhOdBxmTSWpA0slHUcqxiXG+OO4yBdTwoQVCFbOzYtonilBjz+PaI/izK89D/aTsn5a9G69UOUYTFdA+OkBHyEdnqIKuURXVEEV9dI8e0ZMjnAfn2XmZlC4405499EfO+w8XY5Hl</latexit>`/2
<latexit sha1_base64="NH3FUBbj5c/pIrSGqKlw2cR/qhU=">AAAB7XicbVC7SgNBFL0bX3F9RS0FGQyCWMTdWGgZsLFMwDwgWcLsZDYZMzuzzMwKIaRMb2OhiK2/4HfY+Q3+hJNHoYkHLhzOuZd77wkTzrTxvC8ns7K6tr6R3XS3tnd293L7BzUtU0VolUguVSPEmnImaNUww2kjURTHIaf1sH8z8esPVGkmxZ0ZJDSIcVewiBFsrFRrUc4viu1c3it4U6Bl4s9JvuSOjz8q3+NyO/fZ6kiSxlQYwrHWTd9LTDDEyjDC6chtpZommPRxlzYtFTimOhhOrx2hU6t0UCSVLWHQVP09McSx1oM4tJ0xNj296E3E/7xmaqLrYMhEkhoqyGxRlHJkJJq8jjpMUWL4wBJMFLO3ItLDChNjA3JtCP7iy8ukViz4lwWvYtM4hxmycAQncAY+XEEJbqEMVSBwD4/wDC+OdJ6cV+dt1ppx5jOH8AfO+w91vpH8</latexit>

� �� �
<latexit sha1_base64="onTyWulSckt4p2wUTbvrDqaGIAM=">AAACCXicbVDLSsNAFJ34rPEVdelmsAjioiS60I1YcOOygn1AE8pkOmmHTmbCzEQsIVs3foYuXehCEbf+gRvxb5w+EG09cOFwzr3ce0+YMKq0635ZM7Nz8wuLhSV7eWV1bd3Z2KwpkUpMqlgwIRshUoRRTqqaakYaiSQoDhmph72zgV+/IlJRwS91PyFBjDqcRhQjbaSWA31h7FAiTDI/6SKuRZxd/yDPW07RLblDwGnijUnx9PHu0z5J7ist58NvC5zGhGvMkFJNz010kCGpKWYkt/1UkQThHuqQpqEcxUQF2fCTHO4apQ0jIU1xDYfq74kMxUr149B0xkh31aQ3EP/zmqmOjoOM8iTVhOPRoihlUAs4iAW2qSRYs74hCEtqboW4i0ws2oRnmxC8yZenSe2g5B2W3Au3WN4HIxTANtgBe8ADR6AMzkEFVAEGN+ABPIMX69Z6sl6tt1HrjDWe2QJ/YL1/A0a8n50=</latexit>

2a0
<latexit sha1_base64="yY3h/OSPnE726An9Kgw+updyI/g=">AAAB63icbVDLSgNBEOyNrxhfUY+CDAZBPITdeNBjwIvHCOYByRJmJ7PJkJnZZWZWCEt+QQQPinj1mH/wGwQP/o2zSQ6aWNBQVHXT3RXEnGnjut9ObmV1bX0jv1nY2t7Z3SvuHzR0lChC6yTikWoFWFPOJK0bZjhtxYpiEXDaDIbXmd+8p0qzSN6ZUUx9gfuShYxgk0kV3HW7xZJbdqdAy8Sbk1IVjidfjx+TWrf42elFJBFUGsKx1m3PjY2fYmUY4XRc6CSaxpgMcZ+2LZVYUO2n01vH6NQqPRRGypY0aKr+nkix0HokAtspsBnoRS8T//PaiQmv/JTJODFUktmiMOHIRCh7HPWYosTwkSWYKGZvRWSAFSbGxlOwIXiLLy+TRqXsXZTdW5vGOcyQhyM4gTPw4BKqcAM1qAOBATzAM7w4wnlyXp23WWvOmc8cwh847z9/r5GH</latexit>

FERMIONS - 
Integrated 
Contour

Figure 22: Chain of free fermions: Temporal evolution of (33) for n = 1.



FFC: EH matrix in the long time regime 
[Eisler, Peschel, (2007)]

<latexit sha1_base64="j9voXFcGm/Iekz6/0jdSqOlXfa8=">AAACAnicdVDJSgNBEO2JW4zbqCfx0hiECCHOTCDLLSCCxwhmgckQejqVpEnPQnePEELw4q948aCIV7/Cm39jZxFU9EHB470qqur5MWdSWdaHkVpZXVvfSG9mtrZ3dvfM/YOmjBJBoUEjHom2TyRwFkJDMcWhHQsggc+h5Y8uZn7rFoRkUXijxjF4ARmErM8oUVrqmkfuJZMcRB7XQdIh8DzOOZZVPvO6ZtYqWMVKsWRjTebQpFqtOHYJ20sli5aod833Ti+iSQChopxI6dpWrLwJEYpRDtNMJ5EQEzoiA3A1DUkA0pvMX5jiU630cD8SukKF5+r3iQkJpBwHvu4MiBrK395M/MtzE9WveBMWxomCkC4W9ROOVYRneeAeE0AVH2tCqGD6VkyHRBCqdGoZHcLXp/h/0nQKdrHgXDvZ2vkyjjQ6Ricoh2xURjV0heqogSi6Qw/oCT0b98aj8WK8LlpTxnLmEP2A8fYJS6KVXg==</latexit>

The results of
<latexit sha1_base64="Q/67PKpAa4gc8ZCM38O+JpZlcU8=">AAAB+HicbVDLSgNBEJz1GeMjqx69DAbBU9iNoB4DXjxGyAuSJcxOepMhszPLPIQY8iVePCji1U/x5t84SfagiQUNRVU33V1xxpk2QfDtbWxube/sFvaK+weHRyX/+KSlpVUUmlRyqTox0cCZgKZhhkMnU0DSmEM7Ht/N/fYjKM2kaJhJBlFKhoIljBLjpL5faowAK9CWG41lgvt+OagEC+B1EuakjHLU+/5XbyCpTUEYyonW3TDITDQlyjDKYVbsWQ0ZoWMyhK6jgqSgo+ni8Bm+cMoAJ1K5EgYv1N8TU5JqPUlj15kSM9Kr3lz8z+tak9xGUyYya0DQ5aLEcmwknqeAB0wBNXziCKGKuVsxHRFFqHFZFV0I4erL66RVrYRXlepDtVy7zuMooDN0ji5RiG5QDd2jOmoiiix6Rq/ozXvyXrx372PZuuHlM6foD7zPHwOXkp8=</latexit>

allow to write an analytic expression
<latexit sha1_base64="EICfLYBqttglnn92eNt1zdyI6zs="></latexit>

for the EH matrix T and the sA(i) as t ! 1
<latexit sha1_base64="nsfxI2TfQOB/O9E8OHWP2iPlqSc="></latexit>

Ti,j =
4

`+ 1

X̀

k=1

log
⇥
tan(✓k/2)

⇤
sin(i✓k) sin(j✓k)

<latexit sha1_base64="AAHj4Tt1eE8cVFAXhfjFTqkmNj8="></latexit>

✓k ⌘ ⇡ k

`+ 1
<latexit sha1_base64="t3DhTp4WjnFe+8ZPax6Sp6jV0z4=">AAACEHicbVA9SwNBEN2LXzF+RS1tFkUUlHAXQS0FG0sFo0LuCHubuWTJ3oe7c4FwHP4CG3+D/8DGQhEtLe1s/C1uEgtNfDDweG+GmXl+IoVG2/60ChOTU9MzxdnS3PzC4lJ5eeVCx6niUOOxjNWVzzRIEUENBUq4ShSw0Jdw6XeO+/5lF5QWcXSOvQS8kLUiEQjO0EiN8paLbUDW6FAXrlPRpW6gGM/cRFB3l3byzAUpd5y8Ud6wK/YAdJw4P2TjyCm+3Z9/3Zw2yh9uM+ZpCBFyybSuO3aCXsYUCi4hL7mphoTxDmtB3dCIhaC9bPBQTjeN0qRBrExFSAfq74mMhVr3Qt90hgzbetTri/959RSDQy8TUZIiRHy4KEglxZj206FNoYCj7BnCuBLmVsrbzCSCJsOSCcEZfXmcXFQrzl6lembS2CdDFMkaWSfbxCEH5IickFNSI5zckgfyRJ6tO+vRerFeh60F62dmlfyB9f4Nqrif/A==</latexit>
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Figure 24: Chain of free fermions: ` ! 1 in the analytic expressions for the long time
regime after the global quench (see §6.1). Top: First diagonal (left) and third diagonal
(right) of the entanglement hamiltonian matrix. The solid curves are obtained from (116)
and the dashed lines correspond to (118). Bottom: Contour for the entanglement entropy.
The solid line are obtained from (117) with n = 1, while the horizontal dashed line
corresponds to (119).

data corresponding to large values of t for p = 1 (left) and p = 3 (right). The agreement

is satisfactory, but the insets show that larger values of t should be taken in order to

improve it.

The contour of the entanglement entropies can be written by employing (31), (72)

and (114), together with the observations made above. This gives

s(n)A (i) =
X̀

k=1

sn(⇣k) uk(i)
2 =

2

`+ 1

X̀

k=1

sn(⇣k)
⇥
sin(i✓k)

⇤2
(117)

where sn(⇣k) is obtained by evaluating (70) or (71) for the ⇣k’s given in (113). The

expression (117) corresponds to the black dashed curve in Fig. 21 and to the solid lines

in the bottom panel of Fig. 23. Agreement is observed with the data points obtained for

large values of time.

It is useful to consider the limit ` ! 1 of the above expressions holding in the

asymptotic regime of long time. As the entanglement hamiltonian matrix element (116),
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Figure 24: Chain of free fermions: ` ! 1 in the analytic expressions for the long time
regime after the global quench (see §6.1). Top: First diagonal (left) and third diagonal
(right) of the entanglement hamiltonian matrix. The solid curves are obtained from (116)
and the dashed lines correspond to (118). Bottom: Contour for the entanglement entropy.
The solid line are obtained from (117) with n = 1, while the horizontal dashed line
corresponds to (119).

data corresponding to large values of t for p = 1 (left) and p = 3 (right). The agreement

is satisfactory, but the insets show that larger values of t should be taken in order to

improve it.

The contour of the entanglement entropies can be written by employing (31), (72)

and (114), together with the observations made above. This gives

s(n)A (i) =
X̀

k=1

sn(⇣k) uk(i)
2 =

2

`+ 1

X̀

k=1

sn(⇣k)
⇥
sin(i✓k)

⇤2
(117)

where sn(⇣k) is obtained by evaluating (70) or (71) for the ⇣k’s given in (113). The

expression (117) corresponds to the black dashed curve in Fig. 21 and to the solid lines

in the bottom panel of Fig. 23. Agreement is observed with the data points obtained for

large values of time.

It is useful to consider the limit ` ! 1 of the above expressions holding in the

asymptotic regime of long time. As the entanglement hamiltonian matrix element (116),
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Figure 23: Chain of free fermions: Long time regime after the global quench (see §6.1).
Top: First diagonal (left) and third diagonal (right) of the entanglement hamiltonian matrix
of an interval with ` = 200. The data points have been found by using (67), while the solid
black curves correspond to (116) with p = 1 (left) and p = 3 (right). Bottom: Contour for
the entanglement entropy for two values of ` and two (large) values of t for each length.
The data points, obtained from (31), (71) and (72), agree with the solid lines found from
(117) with n = 1.

where 1 6 i, j 6 ` and the single particle entanglement energies have been obtained from

(68) and (113). Notice that sin(r✓k) = 0 when r = 0 or r = L+1. The matrix T in (115)

is symmetric, as expected; hence we can focus on its p-th diagonal with 0 6 p 6 ` � 1,

whose generic element is

Ti,i+p =
1

`+ 1

X̀

k=1

⌘k
⇣
cos(p ✓k)

⇥
1� cos(2i✓k)

⇤
+ sin(p ✓k) sin(2i✓k)

⌘
1 6 i 6 `� p .

(116)

Notice that ✓`�k+1 = ⇡ � ✓k, and this implies ⌘ `�k+1 = �⌘ k. By using this property and

splitting the sum in (116) into a sum from 1 to `/2 and a sum from `/2 + 1 to `, one

can show that the even diagonals vanish, namely Ti,i+2p = 0 for non negative integers p.

Furthermore, simple trigonometric identities allow to observe that the p-th diagonal is

symmetric with respect to its middle point, namely T`�i�p+1,`�i+1 = Ti,i+p.

In the top panels of Fig. 23, the expression (116) has been checked against numerical
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Figure 23: Chain of free fermions: Long time regime after the global quench (see §6.1).
Top: First diagonal (left) and third diagonal (right) of the entanglement hamiltonian matrix
of an interval with ` = 200. The data points have been found by using (67), while the solid
black curves correspond to (116) with p = 1 (left) and p = 3 (right). Bottom: Contour for
the entanglement entropy for two values of ` and two (large) values of t for each length.
The data points, obtained from (31), (71) and (72), agree with the solid lines found from
(117) with n = 1.

where 1 6 i, j 6 ` and the single particle entanglement energies have been obtained from

(68) and (113). Notice that sin(r✓k) = 0 when r = 0 or r = L+1. The matrix T in (115)

is symmetric, as expected; hence we can focus on its p-th diagonal with 0 6 p 6 ` � 1,

whose generic element is

Ti,i+p =
1

`+ 1

X̀

k=1

⌘k
⇣
cos(p ✓k)

⇥
1� cos(2i✓k)

⇤
+ sin(p ✓k) sin(2i✓k)

⌘
1 6 i 6 `� p .

(116)

Notice that ✓`�k+1 = ⇡ � ✓k, and this implies ⌘ `�k+1 = �⌘ k. By using this property and

splitting the sum in (116) into a sum from 1 to `/2 and a sum from `/2 + 1 to `, one

can show that the even diagonals vanish, namely Ti,i+2p = 0 for non negative integers p.

Furthermore, simple trigonometric identities allow to observe that the p-th diagonal is

symmetric with respect to its middle point, namely T`�i�p+1,`�i+1 = Ti,i+p.

In the top panels of Fig. 23, the expression (116) has been checked against numerical

[Di Giulio, Arias, E.T., (2019)]
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Figure 24: Chain of free fermions: ` ! 1 in the analytic expressions for the long time
regime after the global quench (see §6.1). Top: First diagonal (left) and third diagonal
(right) of the entanglement hamiltonian matrix. The solid curves are obtained from (116)
and the dashed lines correspond to (118). Bottom: Contour for the entanglement entropy.
The solid line are obtained from (117) with n = 1, while the horizontal dashed line
corresponds to (119).

data corresponding to large values of t for p = 1 (left) and p = 3 (right). The agreement

is satisfactory, but the insets show that larger values of t should be taken in order to

improve it.

The contour of the entanglement entropies can be written by employing (31), (72)

and (114), together with the observations made above. This gives

s(n)A (i) =
X̀

k=1

sn(⇣k) uk(i)
2 =

2

`+ 1

X̀

k=1

sn(⇣k)
⇥
sin(i✓k)

⇤2
(117)

where sn(⇣k) is obtained by evaluating (70) or (71) for the ⇣k’s given in (113). The

expression (117) corresponds to the black dashed curve in Fig. 21 and to the solid lines

in the bottom panel of Fig. 23. Agreement is observed with the data points obtained for

large values of time.

It is useful to consider the limit ` ! 1 of the above expressions holding in the

asymptotic regime of long time. As the entanglement hamiltonian matrix element (116),
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Figure 23: Chain of free fermions: Long time regime after the global quench (see §6.1).
Top: First diagonal (left) and third diagonal (right) of the entanglement hamiltonian matrix
of an interval with ` = 200. The data points have been found by using (67), while the solid
black curves correspond to (116) with p = 1 (left) and p = 3 (right). Bottom: Contour for
the entanglement entropy for two values of ` and two (large) values of t for each length.
The data points, obtained from (31), (71) and (72), agree with the solid lines found from
(117) with n = 1.

where 1 6 i, j 6 ` and the single particle entanglement energies have been obtained from

(68) and (113). Notice that sin(r✓k) = 0 when r = 0 or r = L+1. The matrix T in (115)

is symmetric, as expected; hence we can focus on its p-th diagonal with 0 6 p 6 ` � 1,

whose generic element is

Ti,i+p =
1

`+ 1

X̀

k=1

⌘k
⇣
cos(p ✓k)

⇥
1� cos(2i✓k)

⇤
+ sin(p ✓k) sin(2i✓k)

⌘
1 6 i 6 `� p .

(116)

Notice that ✓`�k+1 = ⇡ � ✓k, and this implies ⌘ `�k+1 = �⌘ k. By using this property and

splitting the sum in (116) into a sum from 1 to `/2 and a sum from `/2 + 1 to `, one

can show that the even diagonals vanish, namely Ti,i+2p = 0 for non negative integers p.

Furthermore, simple trigonometric identities allow to observe that the p-th diagonal is

symmetric with respect to its middle point, namely T`�i�p+1,`�i+1 = Ti,i+p.

In the top panels of Fig. 23, the expression (116) has been checked against numerical

s(n)A (i) =
X̀

k=1

sn(⇣k)uk(i)
2 =

2

`+ 1

X̀

k=1

sn(⇣k)
⇥
sin(i✓k)

⇤2

<latexit sha1_base64="A5MT6shh+zCRjrVgImqWMFW9GWk="></latexit>

The contour function for EE as t ! 1 becomes
<latexit sha1_base64="VUAd28478Sro7dEzGXJHwyx/JtU=">AAACHnicbVDLSgMxFM34rPVVdekm2AquykzFx1KQgssKrS20pWTSOzaYSYbkjjAUv8SNv+LGhSKCK/0bM7ULrZ7V4dznOWEihUXf//Tm5hcWl5YLK8XVtfWNzdLW9pXVqeHQ4lpq0wmZBSkUtFCghE5igMWhhHZ4c57X27dgrNCqiVkC/ZhdKxEJztBJg9JRcwSUa4VuIY1SxXOZRtrQep0ySytIe6hpT6gIswoNgesY7KBU9qv+BPQvCaakTKZoDErvvaHmaQwKuWTWdgM/wf6YGRRcwl2xl1pIGL9h19B1VDF3pD+e2Luj+04ZTn6K3KN0ov6cGLPY2iwOXWfMcGRna7n4X62bYnTaHwuVpAiKfx+KUkmd4TwrOhQGOMrMEcaNcL9SPmKGcXSJFl0Iwazlv+SqVg0Oq7XLWvnseBpHgeySPXJAAnJCzsgFaZAW4eSePJJn8uI9eE/eq/f23TrnTWd2yC94H196BKFo</latexit>



Conclusions & some open issues

Entanglement Hamiltonians of an interval & contour for EE
<latexit sha1_base64="nRV9lmliFFMmUW66Mp0Q0wi0/Kw="></latexit>

after a global quench:
<latexit sha1_base64="HKJ9pclXLmcWkFJSkpPXBLilh94="></latexit>

Harmonic chain: quench of the frequency parameter
<latexit sha1_base64="2ko34UgmhM/Eq9ZTxkIhZAkY8Z0=">AAACGnicbVDLSgNBEJz1GeMr6tHLYBA8hd0IKp4CXnKMYB6QhDA76U2GzM6sM71CCPkOL/6KFw+KeBMv/o2Tx0ETCxqKqm6aqjCRwqLvf3srq2vrG5uZrez2zu7efu7gsGZ1ajhUuZbaNEJmQQoFVRQooZEYYHEooR4ObiZ+/QGMFVrd4TCBdsx6SkSCM3RSJxeUmYm1EpzyPhPqmt6noHif6ohiH2hkYCoMacIMiwHBdHJ5v+BPQZdJMCd5Mkelk/tsdTVPY1DIJbO2GfgJtkfMoOASxtlWaiFhfMB60HRUuTe2PZpGG9NTp3RppI0bhXSq/r4YsdjaYRy6zZhh3y56E/E/r5lidNUeCZWk6PLNHkWppKjppCfaFQY4yqEjjBuBs4YM464Cm3UlBIuRl0mtWAjOC8XbYr50Ma8jQ47JCTkjAbkkJVImFVIlnDySZ/JK3rwn78V79z5mqyve/OaI/IH39QMgtaDm</latexit>

Analytic insights from CFT and quasi-particle picture
<latexit sha1_base64="y6V/mVAhJgaUXZ/YF6YF+C7+DyU=">AAACHnicbVDLSgMxFM34tr5GXboJFsGNZabiY1kRxKWCfUBbyp0004ZmMmNyRyilX+LGX3HjQhHBlf6NaTsLbT0QOJxz7g33BIkUBj3v25mbX1hcWl5Zza2tb2xuuds7FROnmvEyi2WsawEYLoXiZRQoeS3RHKJA8mrQuxz51QeujYjVHfYT3oygo0QoGKCVWu7JhQLZR8GoUEZ0umhoqOOIXl7dUVBtep+CEUcJaBuRnCaCYap5y817BW8MOkv8jORJhpuW+9loxyyNuEImwZi67yXYHGRrh7lGangCrAcdXrdUQcRNczA+b0gPrNKmYaztU0jH6u+JAUTG9KPAJiPArpn2RuJ/Xj3F8Lw5ECpJkSs2+ShMJcWYjrqibaE5Q9m3BJgWo5ZYFzQwtI3mbAn+9MmzpFIs+MeF4m0xXzrN6lghe2SfHBKfnJESuSY3pEwYeSTP5JW8OU/Oi/PufEyic042s0v+wPn6ASPgonU=</latexit>

Thank you!

Continuum limit of an Entanglement Hamiltonian
<latexit sha1_base64="6IYtECi2038looIcFVtStNrEXgw=">AAACF3icbVDLSgNBEJz1GeMr6tHLYBA8hd0I6lEIQo4RTCIkIfROZpMh81hmeoUQ/Asv/ooXD4p41Zt/4+RxUGPBQFHd1dNdcSqFwzD8CpaWV1bX1nMb+c2t7Z3dwt5+w5nMMl5nRhp7G4PjUmheR4GS36aWg4olb8bDyqTevOPWCaNvcJTyjoK+FolggF7qFkoVo1HoLFNUCiWQmoSCplcaQfclV1wjrYISEo0W4A3FsBROQRdJNCdFMketW/hs9wzLJnOYBOdaUZhiZwwWBZP8Pt/OHE+BDaHPW55qUNx1xtO77umxV3o0MdY/v8dU/ekYg3JupGLfqQAH7m9tIv5Xa2WYXHTGQqcZcs1mHyWZpGjoJCTaE5YzlCNPgFnhd6VsABYY+ijzPoTo78mLpFEuRael8nW5eHk2jyNHDskROSEROSeXpEpqpE4YeSBP5IW8Bo/Bc/AWvM9al4K554D8QvDxDTLTn+g=</latexit>

Some open problems:
<latexit sha1_base64="nSJzGGNRuaGyPPKJ4ss8bff5idc=">AAAB+3icbVC7TgJBFJ31ifhCKW0mEhMrskvhqyKxscToCglsyOxwgQnz2MzMmmwI/oqNhRpbf8TOv3GALRQ8ySQn59yTe+fECWfG+v63t7K6tr6xWdgqbu/s7u2XDg4fjEo1hZAqrnQrJgY4kxBaZjm0Eg1ExBya8eh66jcfQRum5L3NEogEGUjWZ5RYJ3VL5TslAKsEJE60cilhrrqlil/1Z8DLJMhJBeVodEtfnZ6iqQBpKSfGtAM/sdGYaMsoh0mxkxpICB2RAbQdlUSAicaz4yf4xCk93FfaPWnxTP2dGBNhTCZiNymIHZpFbyr+57VT27+IxkwmqQVJ54v6KcdW4WkTuMc0UMszRwjVzN2K6ZBoQq3rq+hKCBa/vEzCWvWyGtzWKvWzvI0COkLH6BQF6BzV0Q1qoBBRlKFn9IrevCfvxXv3PuajK16eKaM/8D5/ALgIlFM=</latexit><latexit sha1_base64="nSJzGGNRuaGyPPKJ4ss8bff5idc=">AAAB+3icbVC7TgJBFJ31ifhCKW0mEhMrskvhqyKxscToCglsyOxwgQnz2MzMmmwI/oqNhRpbf8TOv3GALRQ8ySQn59yTe+fECWfG+v63t7K6tr6xWdgqbu/s7u2XDg4fjEo1hZAqrnQrJgY4kxBaZjm0Eg1ExBya8eh66jcfQRum5L3NEogEGUjWZ5RYJ3VL5TslAKsEJE60cilhrrqlil/1Z8DLJMhJBeVodEtfnZ6iqQBpKSfGtAM/sdGYaMsoh0mxkxpICB2RAbQdlUSAicaz4yf4xCk93FfaPWnxTP2dGBNhTCZiNymIHZpFbyr+57VT27+IxkwmqQVJ54v6KcdW4WkTuMc0UMszRwjVzN2K6ZBoQq3rq+hKCBa/vEzCWvWyGtzWKvWzvI0COkLH6BQF6BzV0Q1qoBBRlKFn9IrevCfvxXv3PuajK16eKaM/8D5/ALgIlFM=</latexit><latexit sha1_base64="nSJzGGNRuaGyPPKJ4ss8bff5idc=">AAAB+3icbVC7TgJBFJ31ifhCKW0mEhMrskvhqyKxscToCglsyOxwgQnz2MzMmmwI/oqNhRpbf8TOv3GALRQ8ySQn59yTe+fECWfG+v63t7K6tr6xWdgqbu/s7u2XDg4fjEo1hZAqrnQrJgY4kxBaZjm0Eg1ExBya8eh66jcfQRum5L3NEogEGUjWZ5RYJ3VL5TslAKsEJE60cilhrrqlil/1Z8DLJMhJBeVodEtfnZ6iqQBpKSfGtAM/sdGYaMsoh0mxkxpICB2RAbQdlUSAicaz4yf4xCk93FfaPWnxTP2dGBNhTCZiNymIHZpFbyr+57VT27+IxkwmqQVJ54v6KcdW4WkTuMc0UMszRwjVzN2K6ZBoQq3rq+hKCBa/vEzCWvWyGtzWKvWzvI0COkLH6BQF6BzV0Q1qoBBRlKFn9IrevCfvxXv3PuajK16eKaM/8D5/ALgIlFM=</latexit><latexit sha1_base64="nSJzGGNRuaGyPPKJ4ss8bff5idc=">AAAB+3icbVC7TgJBFJ31ifhCKW0mEhMrskvhqyKxscToCglsyOxwgQnz2MzMmmwI/oqNhRpbf8TOv3GALRQ8ySQn59yTe+fECWfG+v63t7K6tr6xWdgqbu/s7u2XDg4fjEo1hZAqrnQrJgY4kxBaZjm0Eg1ExBya8eh66jcfQRum5L3NEogEGUjWZ5RYJ3VL5TslAKsEJE60cilhrrqlil/1Z8DLJMhJBeVodEtfnZ6iqQBpKSfGtAM/sdGYaMsoh0mxkxpICB2RAbQdlUSAicaz4yf4xCk93FfaPWnxTP2dGBNhTCZiNymIHZpFbyr+57VT27+IxkwmqQVJ54v6KcdW4WkTuMc0UMszRwjVzN2K6ZBoQq3rq+hKCBa/vEzCWvWyGtzWKvWzvI0COkLH6BQF6BzV0Q1qoBBRlKFn9IrevCfvxXv3PuajK16eKaM/8D5/ALgIlFM=</latexit>

Other quenches
<latexit sha1_base64="P6wvrBwIeSKuXVOxEXJBh/a8wBg=">AAAB9XicbVDLSgNBEJyNrxhfUY9eBoPgKexGUI8BL96MYB6QrGF20psdMvtwplcJS/7DiwdFvPov3vwbJ8keNLGgoajqprvLS6TQaNvfVmFldW19o7hZ2tre2d0r7x+0dJwqDk0ey1h1PKZBigiaKFBCJ1HAQk9C2xtdTf32Iygt4ugOxwm4IRtGwhecoZHubzAARR9SiHgAul+u2FV7BrpMnJxUSI5Gv/zVG8Q8DSFCLpnWXcdO0M2YQsElTEq9VEPC+IgNoWtoxELQbja7ekJPjDKgfqxMRUhn6u+JjIVaj0PPdIYMA73oTcX/vG6K/qWbiShJ0fw1X+SnkmJMpxHQgVDAUY4NYVwJcyvlAVOMowmqZEJwFl9eJq1a1Tmr1m5rlfp5HkeRHJFjckocckHq5Jo0SJNwosgzeSVv1pP1Yr1bH/PWgpXPHJI/sD5/AIPskno=</latexit>

Higher dimensions
<latexit sha1_base64="eDwUJA0f5gO+DR1eEQSIEnIkkZM=">AAAB+nicbVDLSsNAFL2pr1pfqS7dBIvgqiQV1GXBTZcV7APaUCbT23boZBJmJkqJ/RQ3LhRx65e482+ctFlo64GBwznnMveeIOZMadf9tgobm1vbO8Xd0t7+weGRXT5uqyiRFFs04pHsBkQhZwJbmmmO3VgiCQOOnWB6m/mdB5SKReJez2L0QzIWbMQo0UYa2OUGG09QOkMWoshSamBX3Kq7gLNOvJxUIEdzYH/1hxFNzLymnCjV89xY+ymRmlGO81I/URgTOiVj7BkqSIjKTxerz51zowydUSTNE9pZqL8nUhIqNQsDkwyJnqhVLxP/83qJHt34KRNxolHQ5UejhDs6crIezMESqeYzQwiVzOzq0AmRhGrTVsmU4K2evE7atap3Wa3d1Sr1q7yOIpzCGVyAB9dQhwY0oQUUHuEZXuHNerJerHfrYxktWPnMCfyB9fkDSyKT+w==</latexit>

Other spatial configurations
<latexit sha1_base64="17cNR1xGVyZX1WeinMl3Wkgc2t0=">AAACBXicbVDLSgMxFL1TX7W+Rl3qIlgEV2WmgrosuHFnBfuAdiiZNNOGZpIhyQildOPGX3HjQhG3/oM7/8Z0OgttPXDh5Jx7yb0nTDjTxvO+ncLK6tr6RnGztLW9s7vn7h80tUwVoQ0iuVTtEGvKmaANwwyn7URRHIectsLR9cxvPVClmRT3ZpzQIMYDwSJGsLFSzz2+NUOqkE7sG3NEpIjYIFWZq3tu2at4GdAy8XNShhz1nvvV7UuSxlQYwrHWHd9LTDDByjDC6bTUTTVNMBnhAe1YKnBMdTDJrpiiU6v0USSVLWFQpv6emOBY63Ec2s4Ym6Fe9Gbif14nNdFVMGEiSQ0VZP5RlHJkJJpFgvpMUWL42BJMFLO7IjLEChNjgyvZEPzFk5dJs1rxzyvVu2q5dpHHUYQjOIEz8OESanADdWgAgUd4hld4c56cF+fd+Zi3Fpx85hD+wPn8AfT7mNQ=</latexit>

Interacting models
<latexit sha1_base64="6bR8rjrDEmvbtgbP8UQIm+L2XEY=">AAAB/HicbVBNS8NAEN34WetXtEcvi0XwVJIK6rHgRW8V7Ae0oWw2k3bpZhN2N0II9a948aCIV3+IN/+NmzYHbX0w8Hhvhpl5fsKZ0o7zba2tb2xubVd2qrt7+weH9tFxV8WppNChMY9l3ycKOBPQ0Uxz6CcSSORz6PnTm8LvPYJULBYPOkvAi8hYsJBRoo00smt3QoMkVDMxxlEcAFd4ZNedhjMHXiVuSeqoRHtkfw2DmKYRCE05UWrgOon2ciI1oxxm1WGqICF0SsYwMFSQCJSXz4+f4TOjBDiMpSmh8Vz9PZGTSKks8k1nRPRELXuF+J83SHV47eVMJKkGQReLwpRjHeMiCRwwCVTzzBBCJTO3YjohRRYmr6oJwV1+eZV0mw33otG8b9Zbl2UcFXSCTtE5ctEVaqFb1EYdRFGGntErerOerBfr3fpYtK5Z5UwN/YH1+QN5z5Sb</latexit>

Holography
<latexit sha1_base64="pSeIAbUqiPB67s+Q/E4FF5axOA0=">AAAB8XicbVDLSgMxFL1TX7W+qi7dBIvgqsxUUJcFN11WsA9sh5JJb9vQTGZIMsIw9C/cuFDErX/jzr8xbWehrQcCh3POJfeeIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikraNEMWyxSESqG1CNgktsGW4EdmOFNAwEdoLp3dzvPKHSPJIPJo3RD+lY8hFn1FjpsWEDY0XjSTooV9yquwBZJ15OKpCjOSh/9YcRS0KUhgmqdc9zY+NnVBnOBM5K/URjTNmUjrFnqaQhaj9bbDwjF1YZklGk7JOGLNTfExkNtU7DwCZDaiZ61ZuL/3m9xIxu/YzLODEo2fKjUSKIicj8fDLkCpkRqSWUKW53JWxCFWXGllSyJXirJ6+Tdq3qXVVr97VK/TqvowhncA6X4MEN1KEBTWgBAwnP8ApvjnZenHfnYxktOPnMKfyB8/kDx9iQ8Q==</latexit>

Chain of free fermions: a quench of the couplings
<latexit sha1_base64="MDARQXuz20SEdL/Fab4Gs989dJk=">AAACGnicbVDLSgMxFM3UV62vqks3wSK4KjMVUVwVunFZwT6gHUomvdMJzSRjkhHKUPAv3Pgrblwo4k7c+Demj4W2Hggczrnh3nOChDNtXPfbya2srq1v5DcLW9s7u3vF/YOmlqmi0KCSS9UOiAbOBDQMMxzaiQISBxxawbA28Vv3oDST4taMEvBjMhAsZJQYK/WKXi0iTGAZ4lAB4BBUbHV9hQm+S0HQaGKZCDCVqb1HDHSvWHLL7hR4mXhzUkJz1HvFz25f0jQGYSgnWnc8NzF+RpRhlMO40E01JIQOyQA6lgoSg/azabQxPrFKH4dS2ScMnqq/f2Qk1noUB3YyJibSi95E/M/rpCa89DMmktTYmLNFYcqxkXjSE+4zBdTwkSWEKmZvxTQiilBj2yzYErzFyMukWSl7Z+XKTaVUPX+Y1ZFHR+gYnSIPXaAqukZ11EAUPaJn9IrenCfnxXl3PmajOWde4SH6A+frB1TooNA=</latexit>



Entanglement contours in the lattice: further properties 
[Chen, Vidal, (2014)]

(a) Spatial symmetry. If ⇢A is invariant under a transformation

relating the sites i and j in the subsystem A, then s(n)A (i) = s(n)A (j).

(c) A bound. Given a system in the pure state | i and H = HA ⌦HB , let us assume

that the further decompositions HA = H⌦A ⌦H⌦̄A
and HB = H⌦B ⌦H⌦̄B

the factorisation of the state | i = | ⌦A⌦B i ⌦ | ⌦̄A⌦̄B
i.

lead to
Considering a subregion

G ✓ A such that
N

i2G Hi ✓ H⌦A , we must have s(n)A (G) 6 S(n)(⌦A),

obtained by tracing over H⌦̄A
⌦HB .where S(n)(⌦A) are the entanglement entropies

Besides S(n)
A =

P
i2A s(n)A (i) and s(n)A (i) > 0,

other properties can be imposed on the contour function.

The contour s(n)A (G) of a subregion G ✓ A is s(n)A (G) ⌘
P

i2G s(n)A (i).

(b) Invariance under local unitary transformations. Given a system in the state ⇢

and a unitary transformation UG acting non trivially only on G ✓ A,
denoting by ⇢0 the state of the system after such transformation, the same contour

s(n)A (G) should be found for ⇢ and ⇢0.
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Figure 7: Harmonic chain: Entanglement spectrum for an interval of length ` after the
quench of the frequency parameter given by !0 = 1 and ! = 0. Top left: Single particle
entanglement spectrum (see (12)). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum (see the text below (21)). Middle left: Temporal evolution
of the first gaps in the entanglement spectrum (see the text below (23)). The legenda of
this panel holds also in the remaining ones. Middle right: Temporal evolution of grSA (the
inset zooms in on the lowest plateau, showing that the data having ` = 50 and ` = 100
do not overlap). Bottom: Temporal evolution of the ratios gr/g1 between the gaps in the
entanglement spectrum (the insets zoom in on the two higher plateaux).
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Figure 7: Harmonic chain: Entanglement spectrum for an interval of length ` after the
quench of the frequency parameter given by !0 = 1 and ! = 0. Top left: Single particle
entanglement spectrum (see (12)). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum (see the text below (21)). Middle left: Temporal evolution
of the first gaps in the entanglement spectrum (see the text below (23)). The legenda of
this panel holds also in the remaining ones. Middle right: Temporal evolution of grSA (the
inset zooms in on the lowest plateau, showing that the data having ` = 50 and ` = 100
do not overlap). Bottom: Temporal evolution of the ratios gr/g1 between the gaps in the
entanglement spectrum (the insets zoom in on the two higher plateaux).
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Figure 20: Chain of free fermions: Entanglement spectrum for an interval of length ` after
the quench discussed in §6. Top left: Single particle entanglement spectrum for di↵erent
values of t (see also Fig. B.1 in [49]). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum. Middle left: Temporal evolution of the first gaps in the
entanglement spectrum. The legenda of this panel holds also in the remaining ones. Middle
right: Temporal evolution of grSA (the insets zoom in on the two lower plateaux, showing
that at a smaller scale the data having ` = 200 and ` = 400 do not overlap). Bottom:
Temporal evolution of the ratios gr/g1 between the gaps in the entanglement spectrum (the
insets zoom in on higher plateaux). The limits of the curves for t ! 1 and large values of
` are the strictly positive integers.
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Figure 20: Chain of free fermions: Entanglement spectrum for an interval of length ` after
the quench discussed in §6. Top left: Single particle entanglement spectrum for di↵erent
values of t (see also Fig. B.1 in [49]). Top right: Temporal evolution of the largest eigenvalue
of the entanglement spectrum. Middle left: Temporal evolution of the first gaps in the
entanglement spectrum. The legenda of this panel holds also in the remaining ones. Middle
right: Temporal evolution of grSA (the insets zoom in on the two lower plateaux, showing
that at a smaller scale the data having ` = 200 and ` = 400 do not overlap). Bottom:
Temporal evolution of the ratios gr/g1 between the gaps in the entanglement spectrum (the
insets zoom in on higher plateaux). The limits of the curves for t ! 1 and large values of
` are the strictly positive integers.


