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Y. L. Wu et al. Phys. Rev. B 85, 075116 (2012)
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The promise of  a fractional quantum Hall effect without Landau levels



A Chern Insulator with a moderately flat band at 1/m filling

Emil J. Bergholtz, Zhao Liu Int. J. Mod. Phys. B 27, 1330017 (2013)
Neupert et al. Phys. Scr. T164, 014005, (2015)
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The promise of  a fractional quantum Hall effect without Landau levels
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How does one know it is a Chern insulator?
Wave packet motion
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Can we distinguish a fractional Chern insulator by looking at edge state dynamics?
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Edge state dynamics of a Chern insulator

H1 = µc
†
l cl
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Edge state dynamics of a bosonic fractional Chern insulator

X. Y. Dong, AGG, J. Motruk, F. Pollmann, Phys Rev. Lett. (2018)



Density Matrix Renormalization Group
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Matrix-Product State representation of the ground state
M. Fannes et al Comm Math. Phys. ’92, Schollwoeck Ann. Phys.’11

DMRG on cylinders with circumference up to L= 12
S. R. White PRL ’92

2D physics at cost of long-range interaction in 1D representation
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Static ground state: fractional Chern insulator at 1/8 filling

Quantized Hall conductivity 

Gapless edge states
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Time evolution
Hamiltonian expressed as a sum of local terms

Compact Matrix Product Operator (MPO)
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Neglect overlapping  
terms in expansion
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G(x, t) = hb(x, t)b†(0, 0)i
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E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

Dynamical signatures of the FCI phase

Dynamical correlation function
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G(x, t) = hb(x, t)b†(0, 0)i
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<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>
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<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

Dynamical signatures of the FCI phase

Dynamical correlation function

t(~/J)
<latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit>

t(~/J)
<latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit>
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FCISingle particle 

G(x, t) = hb(x, t)b†(0, 0)i
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k
<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>

Dynamical signatures of the FCI phase

Dynamical correlation function

t(~/J)
<latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit>

t(~/J)
<latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit><latexit sha1_base64="ymnvockdGC4S4ElJWv4e503Pnok=">AAAB8XicbVDLSgNBEOyNrxhfUY9eBoMQL3FXBD0GvYinCOaByRJmJ5NkyOzsMtMrhCV/4cWDIl79G2/+jZNkD5pY0FBUddPdFcRSGHTdbye3srq2vpHfLGxt7+zuFfcPGiZKNON1FslItwJquBSK11Gg5K1YcxoGkjeD0c3Ubz5xbUSkHnAccz+kAyX6glG00iOWO8OA6rO7026x5FbcGcgy8TJSggy1bvGr04tYEnKFTFJj2p4bo59SjYJJPil0EsNjykZ0wNuWKhpy46eziyfkxCo90o+0LYVkpv6eSGlozDgMbGdIcWgWvan4n9dOsH/lp0LFCXLF5ov6iSQYken7pCc0ZyjHllCmhb2VsCHVlKENqWBD8BZfXiaN84rnVrz7i1L1OosjD0dwDGXw4BKqcAs1qAMDBc/wCm+OcV6cd+dj3ppzsplD+APn8wdsD5AV</latexit>



Fourier transformation of the density evolution  
following local quench: 

µ

H1 = µc
†
l cl

<latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit>

l 2 edge
<latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit>

Dynamical signatures of the FCI phase
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<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>



Fourier transformation of the density evolution  
following local quench: 
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<latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit>

l 2 edge
<latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit>

Dynamical signatures of the FCI phase
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<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>

E
<latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit><latexit sha1_base64="o1sEXvFqUeKBMq6SR1NtvhgJRzs=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0GNRBI8t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgpr6xubW8Xt0s7u3v5B+fCopeNUMWyyWMSqE1CNgktsGm4EdhKFNAoEtoPx7cxvP6HSPJYPZpKgH9Gh5CFn1FipcdcvV9yqOwdZJV5OKpCj3i9/9QYxSyOUhgmqdddzE+NnVBnOBE5LvVRjQtmYDrFrqaQRaj+bHzolZ1YZkDBWtqQhc/X3REYjrSdRYDsjakZ62ZuJ/3nd1ITXfsZlkhqUbLEoTAUxMZl9TQZcITNiYgllittbCRtRRZmx2ZRsCN7yy6ukdVH13KrXuKzUbvI4inACp3AOHlxBDe6hDk1ggPAMr/DmPDovzrvzsWgtOPnMMfyB8/kDmO2MyQ==</latexit>



Fourier transformation of the density evolution  
following local quench: 
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<latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit><latexit sha1_base64="0e25qzSe/aManYzUdXavND4a3cA=">AAACBXicbVDLSsNAFJ34rPUVdamLwSK4KokIuhGKbrqsYB/QxDCZTNKhM5MwMxFKyMaNv+LGhSJu/Qd3/o3Tx0JbD1w4nHMv994TZowq7Tjf1tLyyuraemWjurm1vbNr7+13VJpLTNo4ZanshUgRRgVpa6oZ6WWSIB4y0g2HN2O/+0Ckoqm406OM+BwlgsYUI22kwD5qBoVbwivo8Rzi+8KLUJIQWQYMByywa07dmQAuEndGamCGVmB/eVGKc06Exgwp1XedTPsFkppiRsqqlyuSITxECekbKhAnyi8mX5TwxCgRjFNpSmg4UX9PFIgrNeKh6eRID9S8Nxb/8/q5ji/9goos10Tg6aI4Z1CncBwJjKgkWLORIQhLam6FeIAkwtoEVzUhuPMvL5LOWd116u7tea1xPYujAg7BMTgFLrgADdAELdAGGDyCZ/AK3qwn68V6tz6mrUvWbOYA/IH1+QNubZfm</latexit>

l 2 edge
<latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit><latexit sha1_base64="NkdL4+dJXUddWtnfekczL/EFNRY=">AAAB+nicbVDLSsNAFJ3UV62vVJduBovgqiQi6LLoxmUF+4AmlMnkph06mYSZiVJiP8WNC0Xc+iXu/BsnbRbaemDgcM693DMnSDlT2nG+rcra+sbmVnW7trO7t39g1w+7KskkhQ5NeCL7AVHAmYCOZppDP5VA4oBDL5jcFH7vAaRiibjX0xT8mIwEixgl2khDu849JryY6LGMcwhHMBvaDafpzIFXiVuSBirRHtpfXpjQLAahKSdKDVwn1X5OpGaUw6zmZQpSQidkBANDBYlB+fk8+gyfGiXEUSLNExrP1d8bOYmVmsaBmSxCqmWvEP/zBpmOrvyciTTTIOjiUJRxrBNc9IBDJoFqPjWEUMlMVkzHRBKqTVs1U4K7/OVV0j1vuk7TvbtotK7LOqroGJ2gM+SiS9RCt6iNOoiiR/SMXtGb9WS9WO/Wx2K0YpU7R+gPrM8f5Z6UZg==</latexit>

Dynamical signatures of the FCI phase
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<latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit><latexit sha1_base64="FN4g9GFe+3ziaTgM0DMwdUeUKp0=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipORmUK27VXYCsEy8nFcjRGJS/+sOYpRFKwwTVuue5ifEzqgxnAmelfqoxoWxCR9izVNIItZ8tDp2RC6sMSRgrW9KQhfp7IqOR1tMosJ0RNWO96s3F/7xeasIbP+MySQ1KtlwUpoKYmMy/JkOukBkxtYQyxe2thI2poszYbEo2BG/15XXSvqp6btVrXlfqt3kcRTiDc7gED2pQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4A0oWM7w==</latexit>

E
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Edge state spectral function knows about fractional excitations

*Assumptions: thermodynamic limit of a 1D isolated edge

For a state with

The spectral function is* 

A(k,!) / (! + vk)m�1�(! � vk), N(!) / !m�1and the DOS is

X. G. Wen PRB (1990)
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Edge state dynamics of a bosonic fractional Chern insulator

It is insensitive to the strength of a perturbation,  unlike the Chern insulator
is chiral but not that of an isolated Luttinger liquid.

Harper-Hofstadter

X. Y. Dong, AGG, J. Motruk, F. 
Pollmann, Phys Rev. Lett. (2018)





Dynamical signatures of the Chern insulator


