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Part I: holographic “complexity”
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Entanglement /                         vs             / - key prop. of quantum-many bodies
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A powerful way to quantify it: entanglement entropy
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B
<latexit sha1_base64="S1NkyQ7Z0IfkQfQ3Mi7INLSpTRo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTsoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqtTyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AkCuMuA==</latexit><latexit sha1_base64="S1NkyQ7Z0IfkQfQ3Mi7INLSpTRo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTsoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqtTyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AkCuMuA==</latexit><latexit sha1_base64="S1NkyQ7Z0IfkQfQ3Mi7INLSpTRo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTsoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqtTyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AkCuMuA==</latexit><latexit sha1_base64="S1NkyQ7Z0IfkQfQ3Mi7INLSpTRo=">AAAB6HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeiF48t2A9oQ9lsJ+3azSbsboQS+gu8eFDEqz/Jm//GbZuDtj4YeLw3w8y8IBFcG9f9dgobm1vbO8Xd0t7+weFR+fikreNUMWyxWMSqG1CNgktsGW4EdhOFNAoEdoLJ3dzvPKHSPJYPZpqgH9GR5CFn1FipeTsoV9yquwBZJ15OKpCjMSh/9YcxSyOUhgmqdc9zE+NnVBnOBM5K/VRjQtmEjrBnqaQRaj9bHDojF1YZkjBWtqQhC/X3REYjradRYDsjasZ61ZuL/3m91IQ3fsZlkhqUbLkoTAUxMZl/TYZcITNiagllittbCRtTRZmx2ZRsCN7qy+ukfVX13KrXrFXqtTyOIpzBOVyCB9dQh3toQAsYIDzDK7w5j86L8+58LFsLTj5zCn/gfP4AkCuMuA==</latexit>

B̄
<latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit>

B̄
<latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit><latexit sha1_base64="aFJf8v9xtCobUyhfzWNBbzxg6/Y=">AAAB7nicbVBNS8NAEJ3Ur1q/oh69LBbBU0mkoMeiF48V7Ae0oWy2m3bpZhN2J0IJ/RFePCji1d/jzX/jts1BWx8MPN6bYWZemEph0PO+ndLG5tb2Tnm3srd/cHjkHp+0TZJpxlsskYnuhtRwKRRvoUDJu6nmNA4l74STu7nfeeLaiEQ94jTlQUxHSkSCUbRSpx9Snd/OBm7Vq3kLkHXiF6QKBZoD96s/TFgWc4VMUmN6vpdikFONgkk+q/Qzw1PKJnTEe5YqGnMT5ItzZ+TCKkMSJdqWQrJQf0/kNDZmGoe2M6Y4NqveXPzP62UY3QS5UGmGXLHloiiTBBMy/50MheYM5dQSyrSwtxI2ppoytAlVbAj+6svrpH1V872a/1CvNupFHGU4g3O4BB+uoQH30IQWMJjAM7zCm5M6L86787FsLTnFzCn8gfP5A020j30=</latexit>

:

…

see, e.g., 0808.3773 by Eisert, Cramer, Plenio



Volumes
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In the bulk, RT surfaces are just non-local objects defined by UV bdry condtion

Are codim-1 independent from RT: sometimes

Are there other similarly defined objects? Yes:

bdry anchored
max. codim-1 vol

see e.g. 1412.5175 by Freivogel et al.

“Entanglement (entropy a la RT) is not enough”
1411.0690 by Susskind

geometry from entanglement

hole-ography / kinematic space

1005.3035 by van Raamsdonk

1310.4204 / 1505.05515 by Czech et al. 1,2

CV ⇠ vol

entwinement

codim-1’s as stand-alone objects

1406.5859, 1609.03991, 
1806.02871 by Balasubramanian et al. 1, 2, 3

1406.2678 by Stanford & Susskind

http://arxiv.org/abs/arXiv:1505.05515


Wheeler-deWitt-patch actions

4/18

Another covariant codim-0 object:
+ . . .

1509.07876, 1512.04993 by Brown et al.
1609.00207 by Poisson et al.

non-std variational 
problem (null bdries)

1804.07410 by Chapman et al.
1612.05439 by Reynolds and Ross

Despite appearance non-uniquely defined due to

⇡ CA =
1

16⇡GN

Z
dd+1x (R� 2⇤)

…

1609.00207 by Poisson et al.
1804.07410 by Chapman et al.

http://arxiv.org/abs/arXiv:1505.05515


Subregions

5/18

CV :

BB

CA :

BB

1612.00433 by Carmi, Myers & Rath
1509.06614 by Alishahiha

Props:                                   [always]                                     [1 checked case]CV [B] + CV [B̄]  CV
1804.01561 by Agón, Swingle & Headrick 

CA[B] + CA[B̄] � CA

For subregion volumes in AdS3 one can use hole-ography/kinematic space to 
express them in terms of entanglement entropy [more generally entwinement]

1707.01327, 1805.10298 by Abt et al.1, 2

http://arxiv.org/abs/arXiv:1505.05515
http://arxiv.org/abs/arXiv:1505.05515


Some props of max volumes and WdW actions
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    ~ Volume of codim-1
max volume bulk slice

    ~ Action in codim-0
bulk region with null bdries

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

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

CV [AdSd+1] ⇠
vol occupied by hCFTd

✏d�1
<latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit>

CA/V [AdS� Schwd+1]
���
tL+tR=0

<latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit>

�2 CA/V [AdSd+1] ⇠ S�
<latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit>

@tL+tRCA/V [AdS� Schwd+1]
<latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit>

⇠ const
<latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit>

I
II

III

aforementioned refs. + 1610.08063, 1709.10184 by Chapman et al.1, 2

CA[AdSd+1] ⇠
vol occupied by hCFTd

✏d�1
log

✏

↵
<latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit>

����log
lct

LAdS

����

see also 1807.02186 by Couch et al.



Holographic complexity proposals
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What       and       represent in dual hQFTsd?CV
<latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit><latexit sha1_base64="yltBqzk/Dm3W+BwptubuWE/TSDM=">AAAB83icdVDLSsNAFJ3UV62vqks3g0VwFSZppc1GCt24rGAf0IQymU7aoZNJmJkIJfQ33LhQxK0/486/cfoQVPTAhcM593LvPWHKmdIIfViFjc2t7Z3ibmlv/+DwqHx80lVJJgntkIQnsh9iRTkTtKOZ5rSfSorjkNNeOG0t/N49lYol4k7PUhrEeCxYxAjWRvJzn2AOW/Nh3p0PyxVkex5CrgeRXatXPadhCKq6V24DOjZaogLWaA/L7/4oIVlMhSYcKzVwUKqDHEvNCKfzkp8pmmIyxWM6MFTgmKogX948hxdGGcEokaaEhkv1+0SOY6VmcWg6Y6wn6re3EP/yBpmOGkHORJppKshqUZRxqBO4CACOmKRE85khmEhmboVkgiUm2sRUMiF8fQr/J13XdpDt3NYqzet1HEVwBs7BJXBAHTTBDWiDDiAgBQ/gCTxbmfVovVivq9aCtZ45BT9gvX0CRHiR0w==</latexit>

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

Unclear so far. No argument so far in terms of ZSUGRA = ZhQFT

We know they are distinct from RT (RT saturates in AdS-Schwarzschild + shadows)

For volumes arguments based on state overlaps

Here we focus on complexity interpretation and links with tensor networks

1806.10144 by Belin, Lewkowycz, Sarosi
1507.07555 by Miyaji et al.



Part II: tensor networks



Tensor networks
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Tensor networks were born as variational ansatzes for the tiny corner of 
Hilbert space relevant for ground states of local Hamiltonians

For quantum-many bodies Hilbert space gets fast vast: N-qubits     dim(   )=2N

see Banuls’ talk and, e.g. , review 1407.6552 by Orus 

Key idea: GS of local Hamiltonian (criticality in 1+1) are locally entangled (area law)
proven in 1+1 in 0705.2024 by Hastings; RT is one of many indications it is correct in higher d 

In 1+1 one can then construct matrix product state variat. ansatz for GS:

figs. adapted from 1407.6552 by Orus

Key features: efficient contractibility and energy minimization

matrix (tensor) M b1b2
p

<latexit sha1_base64="HUKmZ0XZtnwOyAJx6BluxHTgilc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUmKYJcFN26ECvYBbQyT6bQdOpmEmYkQQvwVNy4UceuHuPNvnLZZaOuBezmccy9z5wQxZ0o7zrdV2tjc2t4p71b29g8Oj+zjk66KEkloh0Q8kv0AK8qZoB3NNKf9WFIcBpz2gtn13O89UqlYJO51GlMvxBPBxoxgbSTfrt4+ZIGfuTkyvZHnfhbnvl1z6s4CaJ24BalBgbZvfw1HEUlCKjThWKmB68Tay7DUjHCaV4aJojEmMzyhA0MFDqnyssXxOTo3ygiNI2lKaLRQf29kOFQqDQMzGWI9VaveXPzPGyR63PQyJuJEU0GWD40TjnSE5kmgEZOUaJ4agolk5lZEplhiok1eFROCu/rlddJt1F2n7t5d1lrNIo4ynMIZXIALV9CCG2hDBwik8Ayv8GY9WS/Wu/WxHC1ZxU4V/sD6/AGq3ZS+</latexit><latexit sha1_base64="HUKmZ0XZtnwOyAJx6BluxHTgilc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUmKYJcFN26ECvYBbQyT6bQdOpmEmYkQQvwVNy4UceuHuPNvnLZZaOuBezmccy9z5wQxZ0o7zrdV2tjc2t4p71b29g8Oj+zjk66KEkloh0Q8kv0AK8qZoB3NNKf9WFIcBpz2gtn13O89UqlYJO51GlMvxBPBxoxgbSTfrt4+ZIGfuTkyvZHnfhbnvl1z6s4CaJ24BalBgbZvfw1HEUlCKjThWKmB68Tay7DUjHCaV4aJojEmMzyhA0MFDqnyssXxOTo3ygiNI2lKaLRQf29kOFQqDQMzGWI9VaveXPzPGyR63PQyJuJEU0GWD40TjnSE5kmgEZOUaJ4agolk5lZEplhiok1eFROCu/rlddJt1F2n7t5d1lrNIo4ynMIZXIALV9CCG2hDBwik8Ayv8GY9WS/Wu/WxHC1ZxU4V/sD6/AGq3ZS+</latexit><latexit sha1_base64="HUKmZ0XZtnwOyAJx6BluxHTgilc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUmKYJcFN26ECvYBbQyT6bQdOpmEmYkQQvwVNy4UceuHuPNvnLZZaOuBezmccy9z5wQxZ0o7zrdV2tjc2t4p71b29g8Oj+zjk66KEkloh0Q8kv0AK8qZoB3NNKf9WFIcBpz2gtn13O89UqlYJO51GlMvxBPBxoxgbSTfrt4+ZIGfuTkyvZHnfhbnvl1z6s4CaJ24BalBgbZvfw1HEUlCKjThWKmB68Tay7DUjHCaV4aJojEmMzyhA0MFDqnyssXxOTo3ygiNI2lKaLRQf29kOFQqDQMzGWI9VaveXPzPGyR63PQyJuJEU0GWD40TjnSE5kmgEZOUaJ4agolk5lZEplhiok1eFROCu/rlddJt1F2n7t5d1lrNIo4ynMIZXIALV9CCG2hDBwik8Ayv8GY9WS/Wu/WxHC1ZxU4V/sD6/AGq3ZS+</latexit><latexit sha1_base64="HUKmZ0XZtnwOyAJx6BluxHTgilc=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUmKYJcFN26ECvYBbQyT6bQdOpmEmYkQQvwVNy4UceuHuPNvnLZZaOuBezmccy9z5wQxZ0o7zrdV2tjc2t4p71b29g8Oj+zjk66KEkloh0Q8kv0AK8qZoB3NNKf9WFIcBpz2gtn13O89UqlYJO51GlMvxBPBxoxgbSTfrt4+ZIGfuTkyvZHnfhbnvl1z6s4CaJ24BalBgbZvfw1HEUlCKjThWKmB68Tay7DUjHCaV4aJojEmMzyhA0MFDqnyssXxOTo3ygiNI2lKaLRQf29kOFQqDQMzGWI9VaveXPzPGyR63PQyJuJEU0GWD40TjnSE5kmgEZOUaJ4agolk5lZEplhiok1eFROCu/rlddJt1F2n7t5d1lrNIo4ynMIZXIALV9CCG2hDBwik8Ayv8GY9WS/Wu/WxHC1ZxU4V/sD6/AGq3ZS+</latexit>

p
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bond indices

physical index
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<latexit sha1_base64="Qp5mQP4i36E0wbCovaS3PqeBheA=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHsRCl68CBXtBzShbLbTdulmE3Y3QonFi3/FiwdFvPorvPlv3LQ5aOuDgcd7M8zMC2LOlHacb6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMLjO/dQ9SsUjc6XEMfkgGgvUZJdpIXfvgAXsh0UMZptf12wn2JBEDDvgCd+2yU3GmwIvEzUkZ5ah37S+vF9EkBKEpJ0p1XCfWfkqkZpTDpOQlCmJCR2QAHUMFCUH56fSFCT42Sg/3I2lKaDxVf0+kJFRqHAamMztXzXuZ+J/XSXS/6qdMxIkGQWeL+gnHOsJZHrjHJFDNx4YQKpm5FdMhkYRqk1rJhODOv7xImqcV16m4N2flWjWPo4gO0RE6QS46RzV0heqogSh6RM/oFb1ZT9aL9W59zFoLVj6zj/7A+vwB+1SWdg==</latexit><latexit sha1_base64="Qp5mQP4i36E0wbCovaS3PqeBheA=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHsRCl68CBXtBzShbLbTdulmE3Y3QonFi3/FiwdFvPorvPlv3LQ5aOuDgcd7M8zMC2LOlHacb6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMLjO/dQ9SsUjc6XEMfkgGgvUZJdpIXfvgAXsh0UMZptf12wn2JBEDDvgCd+2yU3GmwIvEzUkZ5ah37S+vF9EkBKEpJ0p1XCfWfkqkZpTDpOQlCmJCR2QAHUMFCUH56fSFCT42Sg/3I2lKaDxVf0+kJFRqHAamMztXzXuZ+J/XSXS/6qdMxIkGQWeL+gnHOsJZHrjHJFDNx4YQKpm5FdMhkYRqk1rJhODOv7xImqcV16m4N2flWjWPo4gO0RE6QS46RzV0heqogSh6RM/oFb1ZT9aL9W59zFoLVj6zj/7A+vwB+1SWdg==</latexit><latexit sha1_base64="Qp5mQP4i36E0wbCovaS3PqeBheA=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHsRCl68CBXtBzShbLbTdulmE3Y3QonFi3/FiwdFvPorvPlv3LQ5aOuDgcd7M8zMC2LOlHacb6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMLjO/dQ9SsUjc6XEMfkgGgvUZJdpIXfvgAXsh0UMZptf12wn2JBEDDvgCd+2yU3GmwIvEzUkZ5ah37S+vF9EkBKEpJ0p1XCfWfkqkZpTDpOQlCmJCR2QAHUMFCUH56fSFCT42Sg/3I2lKaDxVf0+kJFRqHAamMztXzXuZ+J/XSXS/6qdMxIkGQWeL+gnHOsJZHrjHJFDNx4YQKpm5FdMhkYRqk1rJhODOv7xImqcV16m4N2flWjWPo4gO0RE6QS46RzV0heqogSh6RM/oFb1ZT9aL9W59zFoLVj6zj/7A+vwB+1SWdg==</latexit><latexit sha1_base64="Qp5mQP4i36E0wbCovaS3PqeBheA=">AAACAnicbVBNS8NAEN3Ur1q/op7Ey2IRPJVEBHsRCl68CBXtBzShbLbTdulmE3Y3QonFi3/FiwdFvPorvPlv3LQ5aOuDgcd7M8zMC2LOlHacb6uwtLyyulZcL21sbm3v2Lt7TRUlkkKDRjyS7YAo4ExAQzPNoR1LIGHAoRWMLjO/dQ9SsUjc6XEMfkgGgvUZJdpIXfvgAXsh0UMZptf12wn2JBEDDvgCd+2yU3GmwIvEzUkZ5ah37S+vF9EkBKEpJ0p1XCfWfkqkZpTDpOQlCmJCR2QAHUMFCUH56fSFCT42Sg/3I2lKaDxVf0+kJFRqHAamMztXzXuZ+J/XSXS/6qdMxIkGQWeL+gnHOsJZHrjHJFDNx4YQKpm5FdMhkYRqk1rJhODOv7xImqcV16m4N2flWjWPo4gO0RE6QS46RzV0heqogSh6RM/oFb1ZT9aL9W59zFoLVj6zj/7A+vwB+1SWdg==</latexit>

h"#"## |MPSi =
<latexit sha1_base64="+tHbZmydrIderPDKs1QxnBY9fL8=">AAACPXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEexGKLhxI1TsDTqlZNJMG5pkhiRjKWNfzI3v4M6dGxeKuHVrph1Q2x4IfPznknN+P2JUacd5sXIrq2vrG/nNwtb2zu6evX/QUGEsManjkIWy5SNFGBWkrqlmpBVJgrjPSNMfXqX55j2RioaipscR6XDUFzSgGGkjde2ax5DoMwK9OEJShiPo9cKRyHCZ9osP0ONIDyRPbqp3E+jJ2aRL2LWLTsmZBlwEN4MiyKLatZ/NWBxzIjRmSKm260S6kyCpKWZkUvBiRSKEh6hP2gYF4kR1kun1E3hilB4MQmme0HCq/u1IEFdqzH1Tma6r5nOpuCzXjnVQ7iRURLEmAs8+CmIGdQhTK2GPSoI1GxtAWFKzK8QDJBHWxvCCMcGdP3kRGmcl1ym5t+fFSjmzIw+OwDE4BS64ABVwDaqgDjB4BK/gHXxYT9ab9Wl9zUpzVtZzCP6F9f0DkQ2v6A==</latexit><latexit sha1_base64="+tHbZmydrIderPDKs1QxnBY9fL8=">AAACPXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEexGKLhxI1TsDTqlZNJMG5pkhiRjKWNfzI3v4M6dGxeKuHVrph1Q2x4IfPznknN+P2JUacd5sXIrq2vrG/nNwtb2zu6evX/QUGEsManjkIWy5SNFGBWkrqlmpBVJgrjPSNMfXqX55j2RioaipscR6XDUFzSgGGkjde2ax5DoMwK9OEJShiPo9cKRyHCZ9osP0ONIDyRPbqp3E+jJ2aRL2LWLTsmZBlwEN4MiyKLatZ/NWBxzIjRmSKm260S6kyCpKWZkUvBiRSKEh6hP2gYF4kR1kun1E3hilB4MQmme0HCq/u1IEFdqzH1Tma6r5nOpuCzXjnVQ7iRURLEmAs8+CmIGdQhTK2GPSoI1GxtAWFKzK8QDJBHWxvCCMcGdP3kRGmcl1ym5t+fFSjmzIw+OwDE4BS64ABVwDaqgDjB4BK/gHXxYT9ab9Wl9zUpzVtZzCP6F9f0DkQ2v6A==</latexit><latexit sha1_base64="+tHbZmydrIderPDKs1QxnBY9fL8=">AAACPXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEexGKLhxI1TsDTqlZNJMG5pkhiRjKWNfzI3v4M6dGxeKuHVrph1Q2x4IfPznknN+P2JUacd5sXIrq2vrG/nNwtb2zu6evX/QUGEsManjkIWy5SNFGBWkrqlmpBVJgrjPSNMfXqX55j2RioaipscR6XDUFzSgGGkjde2ax5DoMwK9OEJShiPo9cKRyHCZ9osP0ONIDyRPbqp3E+jJ2aRL2LWLTsmZBlwEN4MiyKLatZ/NWBxzIjRmSKm260S6kyCpKWZkUvBiRSKEh6hP2gYF4kR1kun1E3hilB4MQmme0HCq/u1IEFdqzH1Tma6r5nOpuCzXjnVQ7iRURLEmAs8+CmIGdQhTK2GPSoI1GxtAWFKzK8QDJBHWxvCCMcGdP3kRGmcl1ym5t+fFSjmzIw+OwDE4BS64ABVwDaqgDjB4BK/gHXxYT9ab9Wl9zUpzVtZzCP6F9f0DkQ2v6A==</latexit><latexit sha1_base64="+tHbZmydrIderPDKs1QxnBY9fL8=">AAACPXicbZDLSgMxFIYz9VbrbdSlm2ARXJUZEexGKLhxI1TsDTqlZNJMG5pkhiRjKWNfzI3v4M6dGxeKuHVrph1Q2x4IfPznknN+P2JUacd5sXIrq2vrG/nNwtb2zu6evX/QUGEsManjkIWy5SNFGBWkrqlmpBVJgrjPSNMfXqX55j2RioaipscR6XDUFzSgGGkjde2ax5DoMwK9OEJShiPo9cKRyHCZ9osP0ONIDyRPbqp3E+jJ2aRL2LWLTsmZBlwEN4MiyKLatZ/NWBxzIjRmSKm260S6kyCpKWZkUvBiRSKEh6hP2gYF4kR1kun1E3hilB4MQmme0HCq/u1IEFdqzH1Tma6r5nOpuCzXjnVQ7iRURLEmAs8+CmIGdQhTK2GPSoI1GxtAWFKzK8QDJBHWxvCCMcGdP3kRGmcl1ym5t+fFSjmzIw+OwDE4BS64ABVwDaqgDjB4BK/gHXxYT9ab9Wl9zUpzVtZzCP6F9f0DkQ2v6A==</latexit>
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<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

#
<latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit>

#
<latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit>

#
<latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit><latexit sha1_base64="fzkdjFSy8JxVczccOVjseHDgJs4=">AAAB8XicbVDLSgMxFL2pr1pfVZdugkVwVWZEsMuCG5cV7APboWTSTBuaSYYkYylD/8KNC0Xc+jfu/BvTdhbaeiBwOOcecu8JE8GN9bxvVNjY3NreKe6W9vYPDo/Kxycto1JNWZMqoXQnJIYJLlnTcitYJ9GMxKFg7XB8O/fbT0wbruSDnSYsiMlQ8ohTYp302BuoiSRaq0m/XPGq3gJ4nfg5qUCORr/85cI0jZm0VBBjur6X2CAj2nIq2KzUSw1LCB2TIes6KknMTJAtNp7hC6cMcKS0e9Lihfo7kZHYmGkcusmY2JFZ9ebif143tVEtyLhMUsskXX4UpQJbhefn4wHXjFoxdYRQzd2umI6IJtS6kkquBH/15HXSuqr6XtW/v67Ua3kdRTiDc7gEH26gDnfQgCZQkPAMr/CGDHpB7+hjOVpAeeYU/gB9/gD8CpET</latexit>

�
<latexit sha1_base64="U07nNPS6YMS0jnrK/PH1OC6H6GQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8lV0R7LHgxWMF+wHtUrJpthuaZJckK5Slf8GLB0W8+oe8+W/MtnvQ1gcDj/dmmJkXpoIb63nfaGNza3tnt7JX3T84PDqunZx2TZJpyjo0EYnuh8QwwRXrWG4F66eaERkK1gund4Xfe2La8EQ92lnKAkkmikecEltIQxrzUa3uNbwF8DrxS1KHEu1R7Ws4TmgmmbJUEGMGvpfaICfacirYvDrMDEsJnZIJGziqiGQmyBe3zvGlU8Y4SrQrZfFC/T2RE2nMTIauUxIbm1WvEP/zBpmNmkHOVZpZpuhyUZQJbBNcPI7HXDNqxcwRQjV3t2IaE02odfFUXQj+6svrpHvd8L2G/3BTbzXLOCpwDhdwBT7cQgvuoQ0doBDDM7zCG5LoBb2jj2XrBipnzuAP0OcP/KmOKA==</latexit><latexit sha1_base64="U07nNPS6YMS0jnrK/PH1OC6H6GQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8lV0R7LHgxWMF+wHtUrJpthuaZJckK5Slf8GLB0W8+oe8+W/MtnvQ1gcDj/dmmJkXpoIb63nfaGNza3tnt7JX3T84PDqunZx2TZJpyjo0EYnuh8QwwRXrWG4F66eaERkK1gund4Xfe2La8EQ92lnKAkkmikecEltIQxrzUa3uNbwF8DrxS1KHEu1R7Ws4TmgmmbJUEGMGvpfaICfacirYvDrMDEsJnZIJGziqiGQmyBe3zvGlU8Y4SrQrZfFC/T2RE2nMTIauUxIbm1WvEP/zBpmNmkHOVZpZpuhyUZQJbBNcPI7HXDNqxcwRQjV3t2IaE02odfFUXQj+6svrpHvd8L2G/3BTbzXLOCpwDhdwBT7cQgvuoQ0doBDDM7zCG5LoBb2jj2XrBipnzuAP0OcP/KmOKA==</latexit><latexit sha1_base64="U07nNPS6YMS0jnrK/PH1OC6H6GQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8lV0R7LHgxWMF+wHtUrJpthuaZJckK5Slf8GLB0W8+oe8+W/MtnvQ1gcDj/dmmJkXpoIb63nfaGNza3tnt7JX3T84PDqunZx2TZJpyjo0EYnuh8QwwRXrWG4F66eaERkK1gund4Xfe2La8EQ92lnKAkkmikecEltIQxrzUa3uNbwF8DrxS1KHEu1R7Ws4TmgmmbJUEGMGvpfaICfacirYvDrMDEsJnZIJGziqiGQmyBe3zvGlU8Y4SrQrZfFC/T2RE2nMTIauUxIbm1WvEP/zBpmNmkHOVZpZpuhyUZQJbBNcPI7HXDNqxcwRQjV3t2IaE02odfFUXQj+6svrpHvd8L2G/3BTbzXLOCpwDhdwBT7cQgvuoQ0doBDDM7zCG5LoBb2jj2XrBipnzuAP0OcP/KmOKA==</latexit><latexit sha1_base64="U07nNPS6YMS0jnrK/PH1OC6H6GQ=">AAAB63icbVBNSwMxEJ34WetX1aOXYBE8lV0R7LHgxWMF+wHtUrJpthuaZJckK5Slf8GLB0W8+oe8+W/MtnvQ1gcDj/dmmJkXpoIb63nfaGNza3tnt7JX3T84PDqunZx2TZJpyjo0EYnuh8QwwRXrWG4F66eaERkK1gund4Xfe2La8EQ92lnKAkkmikecEltIQxrzUa3uNbwF8DrxS1KHEu1R7Ws4TmgmmbJUEGMGvpfaICfacirYvDrMDEsJnZIJGziqiGQmyBe3zvGlU8Y4SrQrZfFC/T2RE2nMTIauUxIbm1WvEP/zBpmNmkHOVZpZpuhyUZQJbBNcPI7HXDNqxcwRQjV3t2IaE02odfFUXQj+6svrpHvd8L2G/3BTbzXLOCpwDhdwBT7cQgvuoQ0doBDDM7zCG5LoBb2jj2XrBipnzuAP0OcP/KmOKA==</latexit>

(run over   vals)

(here runs over 2 vals)

⌘<latexit sha1_base64="1glptMvn0HbcahsdP+sCMYsaCjI=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaUDbbSbt2sxt3N4US+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgobm1vbO8Xd0t7+weFR+fikpWWqKDap5FJ1QqKRM4FNwwzHTqKQxCHHdji+nfvtCSrNpHgw0wSDmAwFixglxkqtHj6lbNIvV7yqt4C7TvycVCBHo1/+6g0kTWMUhnKiddf3EhNkRBlGOc5KvVRjQuiYDLFrqSAx6iBbXDtzL6wycCOpbAnjLtTfExmJtZ7Goe2MiRnpVW8u/ud1UxPVgoyJJDUo6HJRlHLXSHf+ujtgCqnhU0sIVcze6tIRUYQaG1DJhuCvvrxOWldV36v699eVei2PowhncA6X4MMN1OEOGtAECo/wDK/w5kjnxXl3PpatBSefOYU/cD5/AL85jzI=</latexit><latexit sha1_base64="1glptMvn0HbcahsdP+sCMYsaCjI=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaUDbbSbt2sxt3N4US+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgobm1vbO8Xd0t7+weFR+fikpWWqKDap5FJ1QqKRM4FNwwzHTqKQxCHHdji+nfvtCSrNpHgw0wSDmAwFixglxkqtHj6lbNIvV7yqt4C7TvycVCBHo1/+6g0kTWMUhnKiddf3EhNkRBlGOc5KvVRjQuiYDLFrqSAx6iBbXDtzL6wycCOpbAnjLtTfExmJtZ7Goe2MiRnpVW8u/ud1UxPVgoyJJDUo6HJRlHLXSHf+ujtgCqnhU0sIVcze6tIRUYQaG1DJhuCvvrxOWldV36v699eVei2PowhncA6X4MMN1OEOGtAECo/wDK/w5kjnxXl3PpatBSefOYU/cD5/AL85jzI=</latexit><latexit sha1_base64="1glptMvn0HbcahsdP+sCMYsaCjI=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaUDbbSbt2sxt3N4US+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgobm1vbO8Xd0t7+weFR+fikpWWqKDap5FJ1QqKRM4FNwwzHTqKQxCHHdji+nfvtCSrNpHgw0wSDmAwFixglxkqtHj6lbNIvV7yqt4C7TvycVCBHo1/+6g0kTWMUhnKiddf3EhNkRBlGOc5KvVRjQuiYDLFrqSAx6iBbXDtzL6wycCOpbAnjLtTfExmJtZ7Goe2MiRnpVW8u/ud1UxPVgoyJJDUo6HJRlHLXSHf+ujtgCqnhU0sIVcze6tIRUYQaG1DJhuCvvrxOWldV36v699eVei2PowhncA6X4MMN1OEOGtAECo/wDK/w5kjnxXl3PpatBSefOYU/cD5/AL85jzI=</latexit><latexit sha1_base64="1glptMvn0HbcahsdP+sCMYsaCjI=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69BIvgqSQi2GPBi8cK9gPaUDbbSbt2sxt3N4US+h+8eFDEq//Hm//GbZuDtj4YeLw3w8y8MOFMG8/7dgobm1vbO8Xd0t7+weFR+fikpWWqKDap5FJ1QqKRM4FNwwzHTqKQxCHHdji+nfvtCSrNpHgw0wSDmAwFixglxkqtHj6lbNIvV7yqt4C7TvycVCBHo1/+6g0kTWMUhnKiddf3EhNkRBlGOc5KvVRjQuiYDLFrqSAx6iBbXDtzL6wycCOpbAnjLtTfExmJtZ7Goe2MiRnpVW8u/ud1UxPVgoyJJDUo6HJRlHLXSHf+ujtgCqnhU0sIVcze6tIRUYQaG1DJhuCvvrxOWldV36v699eVei2PowhncA6X4MMN1OEOGtAECo/wDK/w5kjnxXl3PpatBSefOYU/cD5/AL85jzI=</latexit>

|MPSi =
�2X

beff=1

cbeff | beff i|�beff i
<latexit sha1_base64="/zqDOPLy1DuEmaRX5Vp/+zamkLA="></latexit><latexit sha1_base64="/zqDOPLy1DuEmaRX5Vp/+zamkLA="></latexit><latexit sha1_base64="/zqDOPLy1DuEmaRX5Vp/+zamkLA="></latexit><latexit sha1_base64="/zqDOPLy1DuEmaRX5Vp/+zamkLA="></latexit>

B B

SB  log�2
<latexit sha1_base64="8ECq4b8qa1ahhl/kCVAB2cR6Ndw=">AAACK3icbVDLSsNAFJ34rPUVdelmsAgupCRFsMtSNy4r2gckMUymk3To5OHMRCgh/+PGX3GhCx+49T+cphG09cIMh3PuuXPneAmjQhrGu7a0vLK6tl7ZqG5ube/s6nv7PRGnHJMujlnMBx4ShNGIdCWVjAwSTlDoMdL3xhdTvX9PuKBxdCMnCXFCFETUpxhJRbl6O7OLIRYPPCcz6kZRpwsgv3azdg5tRu7UFQfKNqK3WSPPc1ev/XTBRWCWoAbK6rj6sz2McRqSSGKGhLBMI5FOhrikmJG8aqeCJAiPUUAsBSMUEuFkxZo5PFbMEPoxVyeSsGB/OzIUCjEJPdUZIjkS89qU/E+zUuk3nYxGSSpJhGcP+SmDMobT4OCQcoIlmyiAMKdqV4hHiCMsVbxVFYI5/+VF0GvUTaNuXp3VWs0yjgo4BEfgBJjgHLTAJeiALsDgATyBV/CmPWov2of2OWtd0krPAfhT2tc36qmj3Q==</latexit><latexit sha1_base64="8ECq4b8qa1ahhl/kCVAB2cR6Ndw=">AAACK3icbVDLSsNAFJ34rPUVdelmsAgupCRFsMtSNy4r2gckMUymk3To5OHMRCgh/+PGX3GhCx+49T+cphG09cIMh3PuuXPneAmjQhrGu7a0vLK6tl7ZqG5ube/s6nv7PRGnHJMujlnMBx4ShNGIdCWVjAwSTlDoMdL3xhdTvX9PuKBxdCMnCXFCFETUpxhJRbl6O7OLIRYPPCcz6kZRpwsgv3azdg5tRu7UFQfKNqK3WSPPc1ev/XTBRWCWoAbK6rj6sz2McRqSSGKGhLBMI5FOhrikmJG8aqeCJAiPUUAsBSMUEuFkxZo5PFbMEPoxVyeSsGB/OzIUCjEJPdUZIjkS89qU/E+zUuk3nYxGSSpJhGcP+SmDMobT4OCQcoIlmyiAMKdqV4hHiCMsVbxVFYI5/+VF0GvUTaNuXp3VWs0yjgo4BEfgBJjgHLTAJeiALsDgATyBV/CmPWov2of2OWtd0krPAfhT2tc36qmj3Q==</latexit><latexit sha1_base64="8ECq4b8qa1ahhl/kCVAB2cR6Ndw=">AAACK3icbVDLSsNAFJ34rPUVdelmsAgupCRFsMtSNy4r2gckMUymk3To5OHMRCgh/+PGX3GhCx+49T+cphG09cIMh3PuuXPneAmjQhrGu7a0vLK6tl7ZqG5ube/s6nv7PRGnHJMujlnMBx4ShNGIdCWVjAwSTlDoMdL3xhdTvX9PuKBxdCMnCXFCFETUpxhJRbl6O7OLIRYPPCcz6kZRpwsgv3azdg5tRu7UFQfKNqK3WSPPc1ev/XTBRWCWoAbK6rj6sz2McRqSSGKGhLBMI5FOhrikmJG8aqeCJAiPUUAsBSMUEuFkxZo5PFbMEPoxVyeSsGB/OzIUCjEJPdUZIjkS89qU/E+zUuk3nYxGSSpJhGcP+SmDMobT4OCQcoIlmyiAMKdqV4hHiCMsVbxVFYI5/+VF0GvUTaNuXp3VWs0yjgo4BEfgBJjgHLTAJeiALsDgATyBV/CmPWov2of2OWtd0krPAfhT2tc36qmj3Q==</latexit><latexit sha1_base64="8ECq4b8qa1ahhl/kCVAB2cR6Ndw=">AAACK3icbVDLSsNAFJ34rPUVdelmsAgupCRFsMtSNy4r2gckMUymk3To5OHMRCgh/+PGX3GhCx+49T+cphG09cIMh3PuuXPneAmjQhrGu7a0vLK6tl7ZqG5ube/s6nv7PRGnHJMujlnMBx4ShNGIdCWVjAwSTlDoMdL3xhdTvX9PuKBxdCMnCXFCFETUpxhJRbl6O7OLIRYPPCcz6kZRpwsgv3azdg5tRu7UFQfKNqK3WSPPc1ev/XTBRWCWoAbK6rj6sz2McRqSSGKGhLBMI5FOhrikmJG8aqeCJAiPUUAsBSMUEuFkxZo5PFbMEPoxVyeSsGB/OzIUCjEJPdUZIjkS89qU/E+zUuk3nYxGSSpJhGcP+SmDMobT4OCQcoIlmyiAMKdqV4hHiCMsVbxVFYI5/+VF0GvUTaNuXp3VWs0yjgo4BEfgBJjgHLTAJeiALsDgATyBV/CmPWov2of2OWtd0krPAfhT2tc36qmj3Q==</latexit>

H
<latexit sha1_base64="1IjPc3YIgIcDMpgw4Dq5pjMZMiU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WsB/QhjLZbtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epoqxNYxGrXoCaCS5Z23AjWC9RDKNAsG4wvVv43SemNI/lg5klzI9wLHnIKRor9bIBRUGa82G54lbdJcgm8XJSgRytYflrMIppGjFpqECt+56bGD9DZTgVbF4apJolSKc4Zn1LJUZM+9ny3jm5ssqIhLGyJQ1Zqr8nMoy0nkWB7YzQTPS6txD/8/qpCet+xmWSGibpalGYCmJisniejLhi1IiZJUgVt7cSOkGF1NiISjYEb/3lTdK5qXpu1bu/rTTqeRxFuIBLuAYPatCAJrSgDRQEPMMrvDmPzovz7nysWgtOPnMOf+B8/gCofI+s</latexit><latexit sha1_base64="1IjPc3YIgIcDMpgw4Dq5pjMZMiU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WsB/QhjLZbtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epoqxNYxGrXoCaCS5Z23AjWC9RDKNAsG4wvVv43SemNI/lg5klzI9wLHnIKRor9bIBRUGa82G54lbdJcgm8XJSgRytYflrMIppGjFpqECt+56bGD9DZTgVbF4apJolSKc4Zn1LJUZM+9ny3jm5ssqIhLGyJQ1Zqr8nMoy0nkWB7YzQTPS6txD/8/qpCet+xmWSGibpalGYCmJisniejLhi1IiZJUgVt7cSOkGF1NiISjYEb/3lTdK5qXpu1bu/rTTqeRxFuIBLuAYPatCAJrSgDRQEPMMrvDmPzovz7nysWgtOPnMOf+B8/gCofI+s</latexit><latexit sha1_base64="1IjPc3YIgIcDMpgw4Dq5pjMZMiU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WsB/QhjLZbtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epoqxNYxGrXoCaCS5Z23AjWC9RDKNAsG4wvVv43SemNI/lg5klzI9wLHnIKRor9bIBRUGa82G54lbdJcgm8XJSgRytYflrMIppGjFpqECt+56bGD9DZTgVbF4apJolSKc4Zn1LJUZM+9ny3jm5ssqIhLGyJQ1Zqr8nMoy0nkWB7YzQTPS6txD/8/qpCet+xmWSGibpalGYCmJisniejLhi1IiZJUgVt7cSOkGF1NiISjYEb/3lTdK5qXpu1bu/rTTqeRxFuIBLuAYPatCAJrSgDRQEPMMrvDmPzovz7nysWgtOPnMOf+B8/gCofI+s</latexit><latexit sha1_base64="1IjPc3YIgIcDMpgw4Dq5pjMZMiU=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lEaI8FLz1WsB/QhjLZbtqlm03c3Qgl9E948aCIV/+ON/+N2zYHbX0w8Hhvhpl5QSK4Nq777RS2tnd294r7pYPDo+OT8ulZR8epoqxNYxGrXoCaCS5Z23AjWC9RDKNAsG4wvVv43SemNI/lg5klzI9wLHnIKRor9bIBRUGa82G54lbdJcgm8XJSgRytYflrMIppGjFpqECt+56bGD9DZTgVbF4apJolSKc4Zn1LJUZM+9ny3jm5ssqIhLGyJQ1Zqr8nMoy0nkWB7YzQTPS6txD/8/qpCet+xmWSGibpalGYCmJisniejLhi1IiZJUgVt7cSOkGF1NiISjYEb/3lTdK5qXpu1bu/rTTqeRxFuIBLuAYPatCAJrSgDRQEPMMrvDmPzovz7nysWgtOPnMOf+B8/gCofI+s</latexit>

hMPS|H|MPSi
<latexit sha1_base64="nVHkR7Qa3Q1GvKjHr6CRlGEZblw=">AAACGXicbVDLSgMxFM3UV62vUZdugkVwVWZE0IWLgptuhIr2AZ2hZNJMG5pkhiQjlLG/4cZfceNCEZe68m/MTGdRWy8kHM45l3vvCWJGlXacH6u0srq2vlHerGxt7+zu2fsHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8XWmdx6IVDQS93oSE5+joaAhxUgbqm87HkNiyAj0ONIjydOb5t0UPkLYgOafJz2ZG/t21ak5ecFl4BagCopq9u0vbxDhhBOhMUNK9Vwn1n6KpKaYkWnFSxSJER6jIekZKBAnyk/zy6bwxDADGEbSPKFhzs53pIgrNeGBcWarqkUtI//TeokOL/2UijjRRODZoDBhUEcwiwkOqCRYs4kBCEtqdoV4hCTC2oRZMSG4iycvg/ZZzXVq7u15tX5VxFEGR+AYnAIXXIA6aIAmaAEMnsALeAPv1rP1an1YnzNrySp6DsGfsr5/AWFKn+M=</latexit><latexit sha1_base64="nVHkR7Qa3Q1GvKjHr6CRlGEZblw=">AAACGXicbVDLSgMxFM3UV62vUZdugkVwVWZE0IWLgptuhIr2AZ2hZNJMG5pkhiQjlLG/4cZfceNCEZe68m/MTGdRWy8kHM45l3vvCWJGlXacH6u0srq2vlHerGxt7+zu2fsHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8XWmdx6IVDQS93oSE5+joaAhxUgbqm87HkNiyAj0ONIjydOb5t0UPkLYgOafJz2ZG/t21ak5ecFl4BagCopq9u0vbxDhhBOhMUNK9Vwn1n6KpKaYkWnFSxSJER6jIekZKBAnyk/zy6bwxDADGEbSPKFhzs53pIgrNeGBcWarqkUtI//TeokOL/2UijjRRODZoDBhUEcwiwkOqCRYs4kBCEtqdoV4hCTC2oRZMSG4iycvg/ZZzXVq7u15tX5VxFEGR+AYnAIXXIA6aIAmaAEMnsALeAPv1rP1an1YnzNrySp6DsGfsr5/AWFKn+M=</latexit><latexit sha1_base64="nVHkR7Qa3Q1GvKjHr6CRlGEZblw=">AAACGXicbVDLSgMxFM3UV62vUZdugkVwVWZE0IWLgptuhIr2AZ2hZNJMG5pkhiQjlLG/4cZfceNCEZe68m/MTGdRWy8kHM45l3vvCWJGlXacH6u0srq2vlHerGxt7+zu2fsHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8XWmdx6IVDQS93oSE5+joaAhxUgbqm87HkNiyAj0ONIjydOb5t0UPkLYgOafJz2ZG/t21ak5ecFl4BagCopq9u0vbxDhhBOhMUNK9Vwn1n6KpKaYkWnFSxSJER6jIekZKBAnyk/zy6bwxDADGEbSPKFhzs53pIgrNeGBcWarqkUtI//TeokOL/2UijjRRODZoDBhUEcwiwkOqCRYs4kBCEtqdoV4hCTC2oRZMSG4iycvg/ZZzXVq7u15tX5VxFEGR+AYnAIXXIA6aIAmaAEMnsALeAPv1rP1an1YnzNrySp6DsGfsr5/AWFKn+M=</latexit><latexit sha1_base64="nVHkR7Qa3Q1GvKjHr6CRlGEZblw=">AAACGXicbVDLSgMxFM3UV62vUZdugkVwVWZE0IWLgptuhIr2AZ2hZNJMG5pkhiQjlLG/4cZfceNCEZe68m/MTGdRWy8kHM45l3vvCWJGlXacH6u0srq2vlHerGxt7+zu2fsHbRUlEpMWjlgkuwFShFFBWppqRrqxJIgHjHSC8XWmdx6IVDQS93oSE5+joaAhxUgbqm87HkNiyAj0ONIjydOb5t0UPkLYgOafJz2ZG/t21ak5ecFl4BagCopq9u0vbxDhhBOhMUNK9Vwn1n6KpKaYkWnFSxSJER6jIekZKBAnyk/zy6bwxDADGEbSPKFhzs53pIgrNeGBcWarqkUtI//TeokOL/2UijjRRODZoDBhUEcwiwkOqCRYs4kBCEtqdoV4hCTC2oRZMSG4iycvg/ZZzXVq7u15tX5VxFEGR+AYnAIXXIA6aIAmaAEMnsALeAPv1rP1an1YnzNrySp6DsGfsr5/AWFKn+M=</latexit>
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Multiscale Entanglement Renormalization Ansatz
MERA is a TN that captures GS of critical systems in 1+1

figs. adapted from 1407.6552 by Orus
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"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>
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<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>
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<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
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"
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⌘<latexit sha1_base64="wLrq8M9PRBxjWSwZ8lGWGml6puw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRrN9m4uymU0P/gxYMiXv0/3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHTS1TxbDBpJCqHVCNgsfYMNwIbCcKaRQIbAWj25nfGqPSXMYPZpKgH9FBzEPOqLFSs4tPKR/3yhW36s5BVomXkwrkqPfKX92+ZGmEsWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWBrTCLWfza+dkjOr9Ekola3YkLn6eyKjkdaTKLCdETVDvezNxP+8TmrCaz/jcZIajNliUZgKYiSZvU76XCEzYmIJZYrbWwkbUkWZsQGVbAje8surpHlR9dyqd39Zqd3kcRThBE7hHDy4ghrcQR0awOARnuEV3hzpvDjvzseiteDkM8fwB87nD8EHjzg=</latexit><latexit sha1_base64="wLrq8M9PRBxjWSwZ8lGWGml6puw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRrN9m4uymU0P/gxYMiXv0/3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHTS1TxbDBpJCqHVCNgsfYMNwIbCcKaRQIbAWj25nfGqPSXMYPZpKgH9FBzEPOqLFSs4tPKR/3yhW36s5BVomXkwrkqPfKX92+ZGmEsWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWBrTCLWfza+dkjOr9Ekola3YkLn6eyKjkdaTKLCdETVDvezNxP+8TmrCaz/jcZIajNliUZgKYiSZvU76XCEzYmIJZYrbWwkbUkWZsQGVbAje8surpHlR9dyqd39Zqd3kcRThBE7hHDy4ghrcQR0awOARnuEV3hzpvDjvzseiteDkM8fwB87nD8EHjzg=</latexit><latexit sha1_base64="wLrq8M9PRBxjWSwZ8lGWGml6puw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRrN9m4uymU0P/gxYMiXv0/3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHTS1TxbDBpJCqHVCNgsfYMNwIbCcKaRQIbAWj25nfGqPSXMYPZpKgH9FBzEPOqLFSs4tPKR/3yhW36s5BVomXkwrkqPfKX92+ZGmEsWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWBrTCLWfza+dkjOr9Ekola3YkLn6eyKjkdaTKLCdETVDvezNxP+8TmrCaz/jcZIajNliUZgKYiSZvU76XCEzYmIJZYrbWwkbUkWZsQGVbAje8surpHlR9dyqd39Zqd3kcRThBE7hHDy4ghrcQR0awOARnuEV3hzpvDjvzseiteDkM8fwB87nD8EHjzg=</latexit><latexit sha1_base64="wLrq8M9PRBxjWSwZ8lGWGml6puw=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRrN9m4uymU0P/gxYMiXv0/3vw3btsctPXBwOO9GWbmBYng2rjut1NYW9/Y3Cpul3Z29/YPyodHTS1TxbDBpJCqHVCNgsfYMNwIbCcKaRQIbAWj25nfGqPSXMYPZpKgH9FBzEPOqLFSs4tPKR/3yhW36s5BVomXkwrkqPfKX92+ZGmEsWGCat3x3MT4GVWGM4HTUjfVmFA2ogPsWBrTCLWfza+dkjOr9Ekola3YkLn6eyKjkdaTKLCdETVDvezNxP+8TmrCaz/jcZIajNliUZgKYiSZvU76XCEzYmIJZYrbWwkbUkWZsQGVbAje8surpHlR9dyqd39Zqd3kcRThBE7hHDy4ghrcQR0awOARnuEV3hzpvDjvzseiteDkM8fwB87nD8EHjzg=</latexit>

Now we have                                              

size[B] = L B

SB  log�logL ⇠ logL
<latexit sha1_base64="9NTxNwWcZCHUL7k0bxmGjmBx3m0="></latexit><latexit sha1_base64="9NTxNwWcZCHUL7k0bxmGjmBx3m0="></latexit><latexit sha1_base64="9NTxNwWcZCHUL7k0bxmGjmBx3m0="></latexit><latexit sha1_base64="9NTxNwWcZCHUL7k0bxmGjmBx3m0="></latexit>

Why we care: symmetries of (some)       or dS2 — holographic interpretation?

# tensors in MERA gives a volume of                   ?

H2
<latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit>

CV
<latexit sha1_base64="pji/zLF45OVZ99e2ESGLEv9PtGU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUevFYwX5AE8pmu2mXbjZhdyKU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhakUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvZAaLoXibRQoeS/VnMah5N1w0pz73SeujUjUI05THsR0pEQkGEUr+bnPqCTN2SDvzAbVmlt3FyDrxCtIDQq0BtUvf5iwLOYKmaTG9D03xSCnGgWTfFbxM8NTyiZ0xPuWKhpzE+SLm2fkwipDEiXalkKyUH9P5DQ2ZhqHtjOmODar3lz8z+tnGN0GuVBphlyx5aIokwQTMg+ADIXmDOXUEsq0sLcSNqaaMrQxVWwI3urL66RzVffcuvdwXWvcFXGU4QzO4RI8uIEG3EML2sAghWd4hTcnc16cd+dj2VpyiplT+APn8wfO65GC</latexit><latexit sha1_base64="pji/zLF45OVZ99e2ESGLEv9PtGU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUevFYwX5AE8pmu2mXbjZhdyKU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhakUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvZAaLoXibRQoeS/VnMah5N1w0pz73SeujUjUI05THsR0pEQkGEUr+bnPqCTN2SDvzAbVmlt3FyDrxCtIDQq0BtUvf5iwLOYKmaTG9D03xSCnGgWTfFbxM8NTyiZ0xPuWKhpzE+SLm2fkwipDEiXalkKyUH9P5DQ2ZhqHtjOmODar3lz8z+tnGN0GuVBphlyx5aIokwQTMg+ADIXmDOXUEsq0sLcSNqaaMrQxVWwI3urL66RzVffcuvdwXWvcFXGU4QzO4RI8uIEG3EML2sAghWd4hTcnc16cd+dj2VpyiplT+APn8wfO65GC</latexit><latexit sha1_base64="pji/zLF45OVZ99e2ESGLEv9PtGU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUevFYwX5AE8pmu2mXbjZhdyKU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhakUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvZAaLoXibRQoeS/VnMah5N1w0pz73SeujUjUI05THsR0pEQkGEUr+bnPqCTN2SDvzAbVmlt3FyDrxCtIDQq0BtUvf5iwLOYKmaTG9D03xSCnGgWTfFbxM8NTyiZ0xPuWKhpzE+SLm2fkwipDEiXalkKyUH9P5DQ2ZhqHtjOmODar3lz8z+tnGN0GuVBphlyx5aIokwQTMg+ADIXmDOXUEsq0sLcSNqaaMrQxVWwI3urL66RzVffcuvdwXWvcFXGU4QzO4RI8uIEG3EML2sAghWd4hTcnc16cd+dj2VpyiplT+APn8wfO65GC</latexit><latexit sha1_base64="pji/zLF45OVZ99e2ESGLEv9PtGU=">AAAB83icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUevFYwX5AE8pmu2mXbjZhdyKU0L/hxYMiXv0z3vw3btsctPXBwOO9GWbmhakUBl332yltbG5t75R3K3v7B4dH1eOTjkkyzXibJTLRvZAaLoXibRQoeS/VnMah5N1w0pz73SeujUjUI05THsR0pEQkGEUr+bnPqCTN2SDvzAbVmlt3FyDrxCtIDQq0BtUvf5iwLOYKmaTG9D03xSCnGgWTfFbxM8NTyiZ0xPuWKhpzE+SLm2fkwipDEiXalkKyUH9P5DQ2ZhqHtjOmODar3lz8z+tnGN0GuVBphlyx5aIokwQTMg+ADIXmDOXUEsq0sLcSNqaaMrQxVWwI3urL66RzVffcuvdwXWvcFXGU4QzO4RI8uIEG3EML2sAghWd4hTcnc16cd+dj2VpyiplT+APn8wfO65GC</latexit>

|MERAi =
�log LX

beff=1

cbeff | beff i|�beff i
<latexit sha1_base64="J3+/umQsTHyNeDBwfq3+dmqMHJw="></latexit><latexit sha1_base64="J3+/umQsTHyNeDBwfq3+dmqMHJw="></latexit><latexit sha1_base64="J3+/umQsTHyNeDBwfq3+dmqMHJw="></latexit><latexit sha1_base64="J3+/umQsTHyNeDBwfq3+dmqMHJw="></latexit>

 

cond-mat/0512165 by Vidal

H2
<latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit>

0905.1317 by Swingle
1512.01548 by Czech et al.

https://arxiv.org/abs/cond-mat/0512165


10/18

               acts as a projector to GS. TN representation:exp (�⌧ H)
<latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit>

“euclideons”

disentanglers

isometries

Such a TN can be coarse-grained, but open indices enforce a layer of MERA:

MERA from Tensor Network Renormalization

1502.05385 by Evenbly &  Vidal

d⌧2 + dx2
<latexit sha1_base64="MKuYR098v+Mz2PtGGQVYd+bhTfY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGwRwDXjxGMA9INmF2djYZMvtgplcNS/7DiwdFvPov3vwbJ8keNLGgoajqprvLS6TQaNvf1tr6xubWdmGnuLu3f3BYOjpu6ThVjDdZLGPV8ajmUkS8iQIl7ySK09CTvO2Nb2Z++4ErLeLoHicJd0M6jEQgGEUj9f0e0rRfJZfEf+pXB6WyXbHnIKvEyUkZcjQGpa+eH7M05BEySbXuOnaCbkYVCib5tNhLNU8oG9Mh7xoa0ZBrN5tfPSXnRvFJECtTEZK5+nsio6HWk9AznSHFkV72ZuJ/XjfFoOZmIkpS5BFbLApSSTAmswiILxRnKCeGUKaEuZWwEVWUoQmqaEJwll9eJa1qxbErzt1VuV7L4yjAKZzBBThwDXW4hQY0gYGCZ3iFN+vRerHerY9F65qVz5zAH1ifP+hpkW0=</latexit><latexit sha1_base64="MKuYR098v+Mz2PtGGQVYd+bhTfY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGwRwDXjxGMA9INmF2djYZMvtgplcNS/7DiwdFvPov3vwbJ8keNLGgoajqprvLS6TQaNvf1tr6xubWdmGnuLu3f3BYOjpu6ThVjDdZLGPV8ajmUkS8iQIl7ySK09CTvO2Nb2Z++4ErLeLoHicJd0M6jEQgGEUj9f0e0rRfJZfEf+pXB6WyXbHnIKvEyUkZcjQGpa+eH7M05BEySbXuOnaCbkYVCib5tNhLNU8oG9Mh7xoa0ZBrN5tfPSXnRvFJECtTEZK5+nsio6HWk9AznSHFkV72ZuJ/XjfFoOZmIkpS5BFbLApSSTAmswiILxRnKCeGUKaEuZWwEVWUoQmqaEJwll9eJa1qxbErzt1VuV7L4yjAKZzBBThwDXW4hQY0gYGCZ3iFN+vRerHerY9F65qVz5zAH1ifP+hpkW0=</latexit><latexit sha1_base64="MKuYR098v+Mz2PtGGQVYd+bhTfY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGwRwDXjxGMA9INmF2djYZMvtgplcNS/7DiwdFvPov3vwbJ8keNLGgoajqprvLS6TQaNvf1tr6xubWdmGnuLu3f3BYOjpu6ThVjDdZLGPV8ajmUkS8iQIl7ySK09CTvO2Nb2Z++4ErLeLoHicJd0M6jEQgGEUj9f0e0rRfJZfEf+pXB6WyXbHnIKvEyUkZcjQGpa+eH7M05BEySbXuOnaCbkYVCib5tNhLNU8oG9Mh7xoa0ZBrN5tfPSXnRvFJECtTEZK5+nsio6HWk9AznSHFkV72ZuJ/XjfFoOZmIkpS5BFbLApSSTAmswiILxRnKCeGUKaEuZWwEVWUoQmqaEJwll9eJa1qxbErzt1VuV7L4yjAKZzBBThwDXW4hQY0gYGCZ3iFN+vRerHerY9F65qVz5zAH1ifP+hpkW0=</latexit><latexit sha1_base64="MKuYR098v+Mz2PtGGQVYd+bhTfY=">AAAB9XicbVDLSgNBEOz1GeMr6tHLYBAEIewGwRwDXjxGMA9INmF2djYZMvtgplcNS/7DiwdFvPov3vwbJ8keNLGgoajqprvLS6TQaNvf1tr6xubWdmGnuLu3f3BYOjpu6ThVjDdZLGPV8ajmUkS8iQIl7ySK09CTvO2Nb2Z++4ErLeLoHicJd0M6jEQgGEUj9f0e0rRfJZfEf+pXB6WyXbHnIKvEyUkZcjQGpa+eH7M05BEySbXuOnaCbkYVCib5tNhLNU8oG9Mh7xoa0ZBrN5tfPSXnRvFJECtTEZK5+nsio6HWk9AznSHFkV72ZuJ/XjfFoOZmIkpS5BFbLApSSTAmswiILxRnKCeGUKaEuZWwEVWUoQmqaEJwll9eJa1qxbErzt1VuV7L4yjAKZzBBThwDXW4hQY0gYGCZ3iFN+vRerHerY9F65qVz5zAH1ifP+hpkW0=</latexit>

figs. adapted from 1502.05385 by Evenbly & Vidal and 1706.00965 by Czech

1706.00965 by Czech

Finally,              :                                              :

observation:
density of tensors~

MERA layer when@� 6= 0
<latexit sha1_base64="+7Oq1jqvut2SXya5IY1vytFN/Xo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEsMuCG5cV7AOaUCbTSTt0MokzEyGE+ituXCji1g9x5984abPQ1gMXDufcO3PvCRLOlHacb6uysbm1vVPdre3tHxwe2ccnPRWnktAuiXksBwFWlDNBu5ppTgeJpDgKOO0Hs5vC7z9SqVgs7nWWUD/CE8FCRrA20siuewmWmmHuJVOGPEEfkDOyG07TWQCtE7ckDSjRGdlf3jgmaUSFJhwrNXSdRPt58TDhdF7zUkUTTGZ4QoeGChxR5eeL5efo3ChjFMbSlNBoof6eyHGkVBYFpjPCeqpWvUL8zxumOmz5ORNJqqkgy4/ClCMdoyIJNGaSEs0zQzCRzOyKyBRLTLTJq2ZCcFdPXie9y6brNN27q0a7VcZRhVM4gwtw4RracAsd6AKBDJ7hFd6sJ+vFerc+lq0Vq5ypwx9Ynz8QC5RV</latexit><latexit sha1_base64="+7Oq1jqvut2SXya5IY1vytFN/Xo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEsMuCG5cV7AOaUCbTSTt0MokzEyGE+ituXCji1g9x5984abPQ1gMXDufcO3PvCRLOlHacb6uysbm1vVPdre3tHxwe2ccnPRWnktAuiXksBwFWlDNBu5ppTgeJpDgKOO0Hs5vC7z9SqVgs7nWWUD/CE8FCRrA20siuewmWmmHuJVOGPEEfkDOyG07TWQCtE7ckDSjRGdlf3jgmaUSFJhwrNXSdRPt58TDhdF7zUkUTTGZ4QoeGChxR5eeL5efo3ChjFMbSlNBoof6eyHGkVBYFpjPCeqpWvUL8zxumOmz5ORNJqqkgy4/ClCMdoyIJNGaSEs0zQzCRzOyKyBRLTLTJq2ZCcFdPXie9y6brNN27q0a7VcZRhVM4gwtw4RracAsd6AKBDJ7hFd6sJ+vFerc+lq0Vq5ypwx9Ynz8QC5RV</latexit><latexit sha1_base64="+7Oq1jqvut2SXya5IY1vytFN/Xo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEsMuCG5cV7AOaUCbTSTt0MokzEyGE+ituXCji1g9x5984abPQ1gMXDufcO3PvCRLOlHacb6uysbm1vVPdre3tHxwe2ccnPRWnktAuiXksBwFWlDNBu5ppTgeJpDgKOO0Hs5vC7z9SqVgs7nWWUD/CE8FCRrA20siuewmWmmHuJVOGPEEfkDOyG07TWQCtE7ckDSjRGdlf3jgmaUSFJhwrNXSdRPt58TDhdF7zUkUTTGZ4QoeGChxR5eeL5efo3ChjFMbSlNBoof6eyHGkVBYFpjPCeqpWvUL8zxumOmz5ORNJqqkgy4/ClCMdoyIJNGaSEs0zQzCRzOyKyBRLTLTJq2ZCcFdPXie9y6brNN27q0a7VcZRhVM4gwtw4RracAsd6AKBDJ7hFd6sJ+vFerc+lq0Vq5ypwx9Ynz8QC5RV</latexit><latexit sha1_base64="+7Oq1jqvut2SXya5IY1vytFN/Xo=">AAAB/HicbVDLSsNAFL2pr1pf0S7dDBbBVUlEsMuCG5cV7AOaUCbTSTt0MokzEyGE+ituXCji1g9x5984abPQ1gMXDufcO3PvCRLOlHacb6uysbm1vVPdre3tHxwe2ccnPRWnktAuiXksBwFWlDNBu5ppTgeJpDgKOO0Hs5vC7z9SqVgs7nWWUD/CE8FCRrA20siuewmWmmHuJVOGPEEfkDOyG07TWQCtE7ckDSjRGdlf3jgmaUSFJhwrNXSdRPt58TDhdF7zUkUTTGZ4QoeGChxR5eeL5efo3ChjFMbSlNBoof6eyHGkVBYFpjPCeqpWvUL8zxumOmz5ORNJqqkgy4/ClCMdoyIJNGaSEs0zQzCRzOyKyBRLTLTJq2ZCcFdPXie9y6brNN27q0a7VcZRhVM4gwtw4RracAsd6AKBDJ7hFd6sJ+vFerc+lq0Vq5ypwx9Ynz8QC5RV</latexit>

e2�
<latexit sha1_base64="W/+R0nl/rKVpITqxGDFr2+Ro8Qg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgQcJuEMwx4MVjBPOA7BpmJ73JkNmHM7OBsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7/ERwpW372ypsbG5t7xR3S3v7B4dH5eOTtopTybDFYhHLrk8VCh5hS3MtsJtIpKEvsOOPb+d+Z4JS8Th60NMEvZAOIx5wRrWRPHzMasS9Im4y4rN+uWJX7QXIOnFyUoEczX75yx3ELA0x0kxQpXqOnWgvo1JzJnBWclOFCWVjOsSeoRENUXnZ4ugZuTDKgASxNBVpslB/T2Q0VGoa+qYzpHqkVr25+J/XS3VQ9zIeJanGiC0XBakgOibzBMiAS2RaTA2hTHJzK2EjKinTJqeSCcFZfXmdtGtVx64699eVRj2PowhncA6X4MANNOAOmtACBk/wDK/wZk2sF+vd+li2Fqx85hT+wPr8AY3GkUQ=</latexit><latexit sha1_base64="W/+R0nl/rKVpITqxGDFr2+Ro8Qg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgQcJuEMwx4MVjBPOA7BpmJ73JkNmHM7OBsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7/ERwpW372ypsbG5t7xR3S3v7B4dH5eOTtopTybDFYhHLrk8VCh5hS3MtsJtIpKEvsOOPb+d+Z4JS8Th60NMEvZAOIx5wRrWRPHzMasS9Im4y4rN+uWJX7QXIOnFyUoEczX75yx3ELA0x0kxQpXqOnWgvo1JzJnBWclOFCWVjOsSeoRENUXnZ4ugZuTDKgASxNBVpslB/T2Q0VGoa+qYzpHqkVr25+J/XS3VQ9zIeJanGiC0XBakgOibzBMiAS2RaTA2hTHJzK2EjKinTJqeSCcFZfXmdtGtVx64699eVRj2PowhncA6X4MANNOAOmtACBk/wDK/wZk2sF+vd+li2Fqx85hT+wPr8AY3GkUQ=</latexit><latexit sha1_base64="W/+R0nl/rKVpITqxGDFr2+Ro8Qg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgQcJuEMwx4MVjBPOA7BpmJ73JkNmHM7OBsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7/ERwpW372ypsbG5t7xR3S3v7B4dH5eOTtopTybDFYhHLrk8VCh5hS3MtsJtIpKEvsOOPb+d+Z4JS8Th60NMEvZAOIx5wRrWRPHzMasS9Im4y4rN+uWJX7QXIOnFyUoEczX75yx3ELA0x0kxQpXqOnWgvo1JzJnBWclOFCWVjOsSeoRENUXnZ4ugZuTDKgASxNBVpslB/T2Q0VGoa+qYzpHqkVr25+J/XS3VQ9zIeJanGiC0XBakgOibzBMiAS2RaTA2hTHJzK2EjKinTJqeSCcFZfXmdtGtVx64699eVRj2PowhncA6X4MANNOAOmtACBk/wDK/wZk2sF+vd+li2Fqx85hT+wPr8AY3GkUQ=</latexit><latexit sha1_base64="W/+R0nl/rKVpITqxGDFr2+Ro8Qg=">AAAB9HicbVDLSgNBEOyNrxhfUY9eBoPgQcJuEMwx4MVjBPOA7BpmJ73JkNmHM7OBsOQ7vHhQxKsf482/cZLsQRMLGoqqbrq7/ERwpW372ypsbG5t7xR3S3v7B4dH5eOTtopTybDFYhHLrk8VCh5hS3MtsJtIpKEvsOOPb+d+Z4JS8Th60NMEvZAOIx5wRrWRPHzMasS9Im4y4rN+uWJX7QXIOnFyUoEczX75yx3ELA0x0kxQpXqOnWgvo1JzJnBWclOFCWVjOsSeoRENUXnZ4ugZuTDKgASxNBVpslB/T2Q0VGoa+qYzpHqkVr25+J/XS3VQ9zIeJanGiC0XBakgOibzBMiAS2RaTA2hTHJzK2EjKinTJqeSCcFZfXmdtGtVx64699eVRj2PowhncA6X4MANNOAOmtACBk/wDK/wZk2sF+vd+li2Fqx85hT+wPr8AY3GkUQ=</latexit>

e2�
�
d⌧2 + dx2

�
<latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit>

1412.0732 by Evenbly &  Vidal
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Path integral optimization 

One can also consinder                in a QFT (here CFT2) using path integrals:exp (�⌧ H)
<latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit><latexit sha1_base64="FhNVKMSwKReFpj4wNObu/w88rqs=">AAAB+3icbVBNS8NAEJ34WetXrEcvi0WooCURwR4LXnqsYD+gCWWz3bZLN5uwu5GWkL/ixYMiXv0j3vw3btsctPXBwOO9GWbmBTFnSjvOt7WxubW9s1vYK+4fHB4d2yeltooSSWiLRDyS3QArypmgLc00p91YUhwGnHaCyf3c7zxRqVgkHvUspn6IR4INGcHaSH275NFpnFauPY0T5F2hxmXWt8tO1VkArRM3J2XI0ezbX94gIklIhSYcK9VznVj7KZaaEU6zopcoGmMywSPaM1TgkCo/XdyeoQujDNAwkqaERgv190SKQ6VmYWA6Q6zHatWbi/95vUQPa37KRJxoKshy0TDhSEdoHgQaMEmJ5jNDMJHM3IrIGEtMtImraEJwV19eJ+2bqutU3Yfbcr2Wx1GAMziHCrhwB3VoQBNaQGAKz/AKb1ZmvVjv1seydcPKZ07hD6zPHycDkyo=</latexit>

 ['0(x)] =

Z
D' e�SE ['] � ('(✏, x)� '0(x))

<latexit sha1_base64="Xz0wGf2ki1OWGhDw4AagsaYpHSE="></latexit><latexit sha1_base64="Xz0wGf2ki1OWGhDw4AagsaYpHSE="></latexit><latexit sha1_base64="Xz0wGf2ki1OWGhDw4AagsaYpHSE="></latexit><latexit sha1_base64="Xz0wGf2ki1OWGhDw4AagsaYpHSE="></latexit>

⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

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

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

⌧
<latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit><latexit sha1_base64="0GBDPdn1VPFUlkjWrRxfJveh3oM=">AAAB63icbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTAwkR9jbbJIlu3vH7pwQjvwFGwtFbP1Ddv4b95IrNPHBwOO9GWbmRYkUFn3/2yutrW9sbpW3Kzu7e/sH1cOjto1Tw3iLxTI2nYhaLoXmLRQoeScxnKpI8sdocpv7j0/cWBHrB5wmPFR0pMVQMIq51EOa9qs1v+7PQVZJUJAaFGj2q1+9QcxSxTUySa3tBn6CYUYNCi b5rNJLLU8om9AR7zqqqeI2zOa3zsiZUwZkGBtXGslc/T2RUWXtVEWuU1Ec22UvF//zuikOr8NM6CRFrtli0TCVBGOSP04GwnCGcuoIZUa4WwkbU0MZungqLoRg+eVV0r6oB349uL+sNW6KOMpwAqdwDgFcQQPuoAktYDCGZ3iFN095L96797FoLXnFzDH8gff5Ax/5jkQ=</latexit>

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

e2�
�
d⌧2 + dx2

�
<latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit><latexit sha1_base64="kEaqpH75/shWVU80juDg+DJf7VA=">AAACFHicbVDJSgNBEO1xjXGLevTSGARFCTNBMMeAF48RzAKZJPT01CSNPQvdNWIY8hFe/BUvHhTx6sGbf2NnOWjig6Ie71XRXc9LpNBo29/W0vLK6tp6biO/ubW9s1vY22/oOFUc6jyWsWp5TIMUEdRRoIRWooCFnoSmd3c19pv3oLSIo1scJtAJWT8SgeAMjdQrnEE3K1P3nLrJQIyoKyHAE+q7yNJumZ5R/8E0V4n+AE97haJdsiegi8SZkSKZodYrfLl+zNMQIuSSad127AQ7GVMouIRR3k01JIzfsT60DY1YCLqTTY4a0WOj+DSIlakI6UT9vZGxUOth6JnJkOFAz3tj8T+vnWJQ6WQiSlKEiE8fClJJMabjhKgvFHCUQ0MYV8L8lfIBU4yjyTFvQnDmT14kjXLJsUvOzUWxWpnFkSOH5IicEIdckiq5JjVSJ5w8kmfySt6sJ+vFerc+pqNL1mzngPyB9fkDCkGcRA==</latexit>

 ̃['0(x)] =
<latexit sha1_base64="sxO48MnY5Wyd421Z5ya9QYv9yjY="></latexit><latexit sha1_base64="sxO48MnY5Wyd421Z5ya9QYv9yjY="></latexit><latexit sha1_base64="sxO48MnY5Wyd421Z5ya9QYv9yjY="></latexit><latexit sha1_base64="sxO48MnY5Wyd421Z5ya9QYv9yjY="></latexit>
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2 + µ e2�
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<latexit sha1_base64="0ZD1LsEIpWjbSArfha01r0/gkp0="></latexit><latexit sha1_base64="0ZD1LsEIpWjbSArfha01r0/gkp0="></latexit><latexit sha1_base64="0ZD1LsEIpWjbSArfha01r0/gkp0="></latexit><latexit sha1_base64="0ZD1LsEIpWjbSArfha01r0/gkp0="></latexit>

minimization

optimal path integral defined on       (c.f. MERA / TNR)H2
<latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit><latexit sha1_base64="WEvtESw3NTVT4H0Kkt7PgypXPtY=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLz1WMG2hDWWznbRLN5uwuxFK6G/w4kERr/4gb/4bt20O2vpg4PHeDDPzwlRwbVz329nY3Nre2S3tlfcPDo+OKyenbZ1kiqHPEpGobkg1Ci7RN9wI7KYKaRwK7IST+7nfeUKleSIfzTTFIKYjySPOqLGS3xzk9dmgUnVr7gJknXgFqUKB1qDy1R8mLItRGiao1j3PTU2QU2U4Ezgr9zONKWUTOsKepZLGqIN8ceyMXFplSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBjmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lO2IXirL6+Tdr3muTXv4brauCviKME5XMAVeHADDWhCC3xgwOEZXuHNkc6L8+58LFs3nGLmDP7A+fwBhxeOeQ==</latexit>

1703.00456, 1706.07056 by Caputa et al. , 1804.01999 by Bhattacharyya et al. 
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"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>

"
<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>
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<latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit><latexit sha1_base64="8UOrBmvGNavzYSUYn8qmtKqkuqY=">AAAB73icbVDLSgNBEOz1GeMr6tHLYBA8hV0RzDHgxWME84AkhNnJbDJkdmad6VXCkp/w4kERr/6ON//GSbIHTSxoKKq66e4KEyks+v63t7a+sbm1Xdgp7u7tHxyWjo6bVqeG8QbTUpt2SC2XQvEGCpS8nRhO41DyVji+mfmtR26s0OoeJwnvxXSoRCQYRSe1u2lCjdFP/VLZr/hzkFUS5KQMOer90ld3oFkac4VMUms7gZ9gL6MGBZN8WuymlieUjemQdxxVNOa2l83vnZJzpwxIpI0rhWSu/p7IaGztJA5dZ0xxZJe9mfif10kxqvYyoZIUuWKLRVEqCWoye54MhOEM5cQRyoxwtxI2ooYydBEVXQjB8surpHlZCfxKcHdVrlXzOApwCmdwAQFcQw1uoQ4NYCDhGV7hzXvwXrx372PRuublMyfwB97nD2tmkCw=</latexit>
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One can view MERA as a unitary x (a product state):

Generalization to a free QFT: 

H =
1

2

Z
d
d�1

x
�
⇡
2 +M

2
�
2
�

<latexit sha1_base64="WoFMF1qStr36rioybe8CZ0dFw4Q="></latexit><latexit sha1_base64="WoFMF1qStr36rioybe8CZ0dFw4Q="></latexit><latexit sha1_base64="WoFMF1qStr36rioybe8CZ0dFw4Q="></latexit><latexit sha1_base64="WoFMF1qStr36rioybe8CZ0dFw4Q="></latexit>

GS ofPe�i
R 0
�1 du(L+K(u))

<latexit sha1_base64="qbvCiayUC668jXnHAqpJw303jPI="></latexit><latexit sha1_base64="qbvCiayUC668jXnHAqpJw303jPI="></latexit><latexit sha1_base64="qbvCiayUC668jXnHAqpJw303jPI="></latexit><latexit sha1_base64="qbvCiayUC668jXnHAqpJw303jPI="></latexit>

One can generalize it in the perturbation theory to LO

univ. spatial scaling trafo variationally determined disentangler

1806.02831, 1806.02835 by Cotler et al.

1102.5524 by Haegeman et al.,  
see also 1208.3469 by Nozaki et al., 1703.04798 by Hu & Vidal



Part III: QFT complexity



stands for complexity? 
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CA/V
<latexit sha1_base64="ZhTIQ7sc8DoNUnN/JTM/dai9UYo=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiu4qSkNMtKN11WsA9oY5lMJ+3QySTMTJQS+h9uXCji1n9x5984aSuo6IELh3Pu5d57goQzpRH6sNbWNza3tgs7xd29/YPD0tFxR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvBtJH73TsqFYvFjZ4l1I/wWLCQEayNdJsNCOawMR9mV5ed+bBURjaqOcjzILKrroOqriEI1byKCx1DcpTBCq1h6X0wikkaUaEJx0r1HZRoP8NSM8LpvDhIFU0wmeIx7RsqcESVny2unsNzo4xgGEtTQsOF+n0iw5FSsygwnRHWE/Xby8W/vH6qQ8/PmEhSTQVZLgpTDnUM8wjgiElKNJ8Zgolk5lZIJlhiok1QRRPC16fwf9Kp2A6ynWu3XG+u4iiAU3AGLoADaqAOmqAF2oAACR7AE3i27q1H68V6XbauWauZE/AD1tsnKv6SUA==</latexit><latexit sha1_base64="ZhTIQ7sc8DoNUnN/JTM/dai9UYo=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiu4qSkNMtKN11WsA9oY5lMJ+3QySTMTJQS+h9uXCji1n9x5984aSuo6IELh3Pu5d57goQzpRH6sNbWNza3tgs7xd29/YPD0tFxR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvBtJH73TsqFYvFjZ4l1I/wWLCQEayNdJsNCOawMR9mV5ed+bBURjaqOcjzILKrroOqriEI1byKCx1DcpTBCq1h6X0wikkaUaEJx0r1HZRoP8NSM8LpvDhIFU0wmeIx7RsqcESVny2unsNzo4xgGEtTQsOF+n0iw5FSsygwnRHWE/Xby8W/vH6qQ8/PmEhSTQVZLgpTDnUM8wjgiElKNJ8Zgolk5lZIJlhiok1QRRPC16fwf9Kp2A6ynWu3XG+u4iiAU3AGLoADaqAOmqAF2oAACR7AE3i27q1H68V6XbauWauZE/AD1tsnKv6SUA==</latexit><latexit sha1_base64="ZhTIQ7sc8DoNUnN/JTM/dai9UYo=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiu4qSkNMtKN11WsA9oY5lMJ+3QySTMTJQS+h9uXCji1n9x5984aSuo6IELh3Pu5d57goQzpRH6sNbWNza3tgs7xd29/YPD0tFxR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvBtJH73TsqFYvFjZ4l1I/wWLCQEayNdJsNCOawMR9mV5ed+bBURjaqOcjzILKrroOqriEI1byKCx1DcpTBCq1h6X0wikkaUaEJx0r1HZRoP8NSM8LpvDhIFU0wmeIx7RsqcESVny2unsNzo4xgGEtTQsOF+n0iw5FSsygwnRHWE/Xby8W/vH6qQ8/PmEhSTQVZLgpTDnUM8wjgiElKNJ8Zgolk5lZIJlhiok1QRRPC16fwf9Kp2A6ynWu3XG+u4iiAU3AGLoADaqAOmqAF2oAACR7AE3i27q1H68V6XbauWauZE/AD1tsnKv6SUA==</latexit><latexit sha1_base64="ZhTIQ7sc8DoNUnN/JTM/dai9UYo=">AAAB9XicdVDLSsNAFJ34rPVVdelmsAiu4qSkNMtKN11WsA9oY5lMJ+3QySTMTJQS+h9uXCji1n9x5984aSuo6IELh3Pu5d57goQzpRH6sNbWNza3tgs7xd29/YPD0tFxR8WpJLRNYh7LXoAV5UzQtmaa014iKY4CTrvBtJH73TsqFYvFjZ4l1I/wWLCQEayNdJsNCOawMR9mV5ed+bBURjaqOcjzILKrroOqriEI1byKCx1DcpTBCq1h6X0wikkaUaEJx0r1HZRoP8NSM8LpvDhIFU0wmeIx7RsqcESVny2unsNzo4xgGEtTQsOF+n0iw5FSsygwnRHWE/Xby8W/vH6qQ8/PmEhSTQVZLgpTDnUM8wjgiElKNJ8Zgolk5lZIJlhiok1QRRPC16fwf9Kp2A6ynWu3XG+u4iiAU3AGLoADaqAOmqAF2oAACR7AE3i27q1H68V6XbauWauZE/AD1tsnKv6SUA==</latexit>

Complexity   : min. number of elem. unitary operations      s.t. C |0i ⇡ �U . . . �U | " . . . "i�U

1) What can be a simple 
reference state in continuum?

2) What can now act as a set of 
elementary unitary operations (gates)?

3) How to make sense now
of the approximation?

5) We want an approach that is computable       Gaussian States and free QFTsd+1    

4) How to count gates
and deal with UV divergences?

# ⌘ C

< 2017:  entanglement entropy in a QFT                vs.  complexity in a QFT

|T i
<latexit sha1_base64="Qlea/0Uz9cxKeODlpAAvOxcdyTo=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V+gVpKJvtpF262YTdjVBif4YXD4p49dd489+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8N/M7j6g0T2TTTFIMYjqUPOKMGiv5T6RJeorKocB+perW3DnIKvEKUoUCjX7lqzdIWBajNExQrX3PTU2QU2U4Ezgt9zKNKWVjOkTfUklj1EE+P3lKzq0yIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//P8zEQ3Qc5lmhmUbLEoygQxCZn9TwZcITNiYgllittbCRtRRZmxKZVtCN7yy6ukfVnz3Jr3cFWt3xZxlOAUzuACPLiGOtxDA1rAIIFneIU3xzgvzrvzsWhdc4qZE/gD5/MHmcaQyQ==</latexit><latexit sha1_base64="Qlea/0Uz9cxKeODlpAAvOxcdyTo=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V+gVpKJvtpF262YTdjVBif4YXD4p49dd489+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8N/M7j6g0T2TTTFIMYjqUPOKMGiv5T6RJeorKocB+perW3DnIKvEKUoUCjX7lqzdIWBajNExQrX3PTU2QU2U4Ezgt9zKNKWVjOkTfUklj1EE+P3lKzq0yIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//P8zEQ3Qc5lmhmUbLEoygQxCZn9TwZcITNiYgllittbCRtRRZmxKZVtCN7yy6ukfVnz3Jr3cFWt3xZxlOAUzuACPLiGOtxDA1rAIIFneIU3xzgvzrvzsWhdc4qZE/gD5/MHmcaQyQ==</latexit><latexit sha1_base64="Qlea/0Uz9cxKeODlpAAvOxcdyTo=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V+gVpKJvtpF262YTdjVBif4YXD4p49dd489+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8N/M7j6g0T2TTTFIMYjqUPOKMGiv5T6RJeorKocB+perW3DnIKvEKUoUCjX7lqzdIWBajNExQrX3PTU2QU2U4Ezgt9zKNKWVjOkTfUklj1EE+P3lKzq0yIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//P8zEQ3Qc5lmhmUbLEoygQxCZn9TwZcITNiYgllittbCRtRRZmxKZVtCN7yy6ukfVnz3Jr3cFWt3xZxlOAUzuACPLiGOtxDA1rAIIFneIU3xzgvzrvzsWhdc4qZE/gD5/MHmcaQyQ==</latexit><latexit sha1_base64="Qlea/0Uz9cxKeODlpAAvOxcdyTo=">AAAB8nicbVBNS8NAEJ34WetX1aOXxSJ4KokIepKCF48V+gVpKJvtpF262YTdjVBif4YXD4p49dd489+4bXPQ1gcDj/dmmJkXpoJr47rfztr6xubWdmmnvLu3f3BYOTpu6yRTDFssEYnqhlSj4BJbhhuB3VQhjUOBnXB8N/M7j6g0T2TTTFIMYjqUPOKMGiv5T6RJeorKocB+perW3DnIKvEKUoUCjX7lqzdIWBajNExQrX3PTU2QU2U4Ezgt9zKNKWVjOkTfUklj1EE+P3lKzq0yIFGibElD5urviZzGWk/i0HbG1Iz0sjcT//P8zEQ3Qc5lmhmUbLEoygQxCZn9TwZcITNiYgllittbCRtRRZmxKZVtCN7yy6ukfVnz3Jr3cFWt3xZxlOAUzuACPLiGOtxDA1rAIIFneIU3xzgvzrvzsWhdc4qZE/gD5/MHmcaQyQ==</latexit>



I. Vacuum
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Holography = strong coupling QFTs. We do free QFTs. Universality to the rescue?

Now target / reference state is GS of 

We put the theory on the lattice to UV regulate it

�1, ⇡1
<latexit sha1_base64="zaOi1Op1QoXVjgRYFK14TvD5Nks=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiuJCSSEGXBTcuK9gLNCFMppN26GQSZiZCDcVXceNCEbe+hzvfxmmahbYeZuDj/89hzvxhypnSjvNtrayurW9sVraq2zu7e/v2wWFHJZkktE0SnsheiBXlTNC2ZprTXiopjkNOu+H4ZuZ3H6hULBH3epJSP8ZDwSJGsDZSYB976YgFuTu9QJ45acGBXXPqTlFoGdwSalBWK7C/vEFCspgKTThWqu86qfZzLDUjnE6rXqZoiskYD2nfoMAxVX5ebD9FZ0YZoCiR5gqNCvX3RI5jpSZxaDpjrEdq0ZuJ/3n9TEfXfs5EmmkqyPyhKONIJ2gWBRowSYnmEwOYSGZ2RWSEJSbaBFY1IbiLX16GzmXdderuXaPWbJRxVOAETuEcXLiCJtxCC9pA4BGe4RXerCfrxXq3PuatK1Y5cwR/yvr8AQGPlDs=</latexit><latexit sha1_base64="zaOi1Op1QoXVjgRYFK14TvD5Nks=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiuJCSSEGXBTcuK9gLNCFMppN26GQSZiZCDcVXceNCEbe+hzvfxmmahbYeZuDj/89hzvxhypnSjvNtrayurW9sVraq2zu7e/v2wWFHJZkktE0SnsheiBXlTNC2ZprTXiopjkNOu+H4ZuZ3H6hULBH3epJSP8ZDwSJGsDZSYB976YgFuTu9QJ45acGBXXPqTlFoGdwSalBWK7C/vEFCspgKTThWqu86qfZzLDUjnE6rXqZoiskYD2nfoMAxVX5ebD9FZ0YZoCiR5gqNCvX3RI5jpSZxaDpjrEdq0ZuJ/3n9TEfXfs5EmmkqyPyhKONIJ2gWBRowSYnmEwOYSGZ2RWSEJSbaBFY1IbiLX16GzmXdderuXaPWbJRxVOAETuEcXLiCJtxCC9pA4BGe4RXerCfrxXq3PuatK1Y5cwR/yvr8AQGPlDs=</latexit><latexit sha1_base64="zaOi1Op1QoXVjgRYFK14TvD5Nks=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiuJCSSEGXBTcuK9gLNCFMppN26GQSZiZCDcVXceNCEbe+hzvfxmmahbYeZuDj/89hzvxhypnSjvNtrayurW9sVraq2zu7e/v2wWFHJZkktE0SnsheiBXlTNC2ZprTXiopjkNOu+H4ZuZ3H6hULBH3epJSP8ZDwSJGsDZSYB976YgFuTu9QJ45acGBXXPqTlFoGdwSalBWK7C/vEFCspgKTThWqu86qfZzLDUjnE6rXqZoiskYD2nfoMAxVX5ebD9FZ0YZoCiR5gqNCvX3RI5jpSZxaDpjrEdq0ZuJ/3n9TEfXfs5EmmkqyPyhKONIJ2gWBRowSYnmEwOYSGZ2RWSEJSbaBFY1IbiLX16GzmXdderuXaPWbJRxVOAETuEcXLiCJtxCC9pA4BGe4RXerCfrxXq3PuatK1Y5cwR/yvr8AQGPlDs=</latexit><latexit sha1_base64="zaOi1Op1QoXVjgRYFK14TvD5Nks=">AAAB/XicbZDLSsNAFIZPvNZ6i5edm8EiuJCSSEGXBTcuK9gLNCFMppN26GQSZiZCDcVXceNCEbe+hzvfxmmahbYeZuDj/89hzvxhypnSjvNtrayurW9sVraq2zu7e/v2wWFHJZkktE0SnsheiBXlTNC2ZprTXiopjkNOu+H4ZuZ3H6hULBH3epJSP8ZDwSJGsDZSYB976YgFuTu9QJ45acGBXXPqTlFoGdwSalBWK7C/vEFCspgKTThWqu86qfZzLDUjnE6rXqZoiskYD2nfoMAxVX5ebD9FZ0YZoCiR5gqNCvX3RI5jpSZxaDpjrEdq0ZuJ/3n9TEfXfs5EmmkqyPyhKONIJ2gWBRowSYnmEwOYSGZ2RWSEJSbaBFY1IbiLX16GzmXdderuXaPWbJRxVOAETuEcXLiCJtxCC9pA4BGe4RXerCfrxXq3PuatK1Y5cwR/yvr8AQGPlDs=</latexit>

�2, ⇡2
<latexit sha1_base64="qnd+MAlvhY5Yqa0u3OpGbN1twJA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWUpBR0WXDjsoK9QBPCZDpth06SYWYi1FB8FTcuFHHre7jzbZymWWjrYQY+/v8c5swfCs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0cdlaSS0DZJeCJ7IVaUs5i2NdOc9oSkOAo57YaTm7nffaBSsSS+11NB/QiPYjZkBGsjBfaJJ8YsyOqzS+SZI3IO7KpTc/JCq+AWUIWiWoH95Q0SkkY01oRjpfquI7SfYakZ4XRW8VJFBSYTPKJ9gzGOqPKzfPsZOjfKAA0TaW6sUa7+nshwpNQ0Ck1nhPVYLXtz8T+vn+rhtZ+xWKSaxmTx0DDlSCdoHgUaMEmJ5lMDmEhmdkVkjCUm2gRWMSG4y19ehU695jo1965RbTaKOMpwCmdwAS5cQRNuoQVtIPAIz/AKb9aT9WK9Wx+L1pJVzBzDn7I+fwAEpZQ9</latexit><latexit sha1_base64="qnd+MAlvhY5Yqa0u3OpGbN1twJA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWUpBR0WXDjsoK9QBPCZDpth06SYWYi1FB8FTcuFHHre7jzbZymWWjrYQY+/v8c5swfCs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0cdlaSS0DZJeCJ7IVaUs5i2NdOc9oSkOAo57YaTm7nffaBSsSS+11NB/QiPYjZkBGsjBfaJJ8YsyOqzS+SZI3IO7KpTc/JCq+AWUIWiWoH95Q0SkkY01oRjpfquI7SfYakZ4XRW8VJFBSYTPKJ9gzGOqPKzfPsZOjfKAA0TaW6sUa7+nshwpNQ0Ck1nhPVYLXtz8T+vn+rhtZ+xWKSaxmTx0DDlSCdoHgUaMEmJ5lMDmEhmdkVkjCUm2gRWMSG4y19ehU695jo1965RbTaKOMpwCmdwAS5cQRNuoQVtIPAIz/AKb9aT9WK9Wx+L1pJVzBzDn7I+fwAEpZQ9</latexit><latexit sha1_base64="qnd+MAlvhY5Yqa0u3OpGbN1twJA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWUpBR0WXDjsoK9QBPCZDpth06SYWYi1FB8FTcuFHHre7jzbZymWWjrYQY+/v8c5swfCs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0cdlaSS0DZJeCJ7IVaUs5i2NdOc9oSkOAo57YaTm7nffaBSsSS+11NB/QiPYjZkBGsjBfaJJ8YsyOqzS+SZI3IO7KpTc/JCq+AWUIWiWoH95Q0SkkY01oRjpfquI7SfYakZ4XRW8VJFBSYTPKJ9gzGOqPKzfPsZOjfKAA0TaW6sUa7+nshwpNQ0Ck1nhPVYLXtz8T+vn+rhtZ+xWKSaxmTx0DDlSCdoHgUaMEmJ5lMDmEhmdkVkjCUm2gRWMSG4y19ehU695jo1965RbTaKOMpwCmdwAS5cQRNuoQVtIPAIz/AKb9aT9WK9Wx+L1pJVzBzDn7I+fwAEpZQ9</latexit><latexit sha1_base64="qnd+MAlvhY5Yqa0u3OpGbN1twJA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWUpBR0WXDjsoK9QBPCZDpth06SYWYi1FB8FTcuFHHre7jzbZymWWjrYQY+/v8c5swfCs6Udpxvq7S2vrG5Vd6u7Ozu7R/Yh0cdlaSS0DZJeCJ7IVaUs5i2NdOc9oSkOAo57YaTm7nffaBSsSS+11NB/QiPYjZkBGsjBfaJJ8YsyOqzS+SZI3IO7KpTc/JCq+AWUIWiWoH95Q0SkkY01oRjpfquI7SfYakZ4XRW8VJFBSYTPKJ9gzGOqPKzfPsZOjfKAA0TaW6sUa7+nshwpNQ0Ck1nhPVYLXtz8T+vn+rhtZ+xWKSaxmTx0DDlSCdoHgUaMEmJ5lMDmEhmdkVkjCUm2gRWMSG4y19ehU695jo1965RbTaKOMpwCmdwAS5cQRNuoQVtIPAIz/AKb9aT9WK9Wx+L1pJVzBzDn7I+fwAEpZQ9</latexit>

�N , ⇡N
<latexit sha1_base64="p6CYeL23jYYrvYvfArJlLWjbPRA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWURAq6LLhxJRXsBZoQJtNpO3QyCTMToYbiq7hxoYhb38Odb+M0zUJbDzPw8f/nMGf+MOFMacf5tkorq2vrG+XNytb2zu6evX/QVnEqCW2RmMeyG2JFORO0pZnmtJtIiqOQ0044vp75nQcqFYvFvZ4k1I/wULABI1gbKbCPvGTEgux2eo48c5KcA7vq1Jy80DK4BVShqGZgf3n9mKQRFZpwrFTPdRLtZ1hqRjidVrxU0QSTMR7SnkGBI6r8LN9+ik6N0keDWJorNMrV3xMZjpSaRKHpjLAeqUVvJv7n9VI9uPIzJpJUU0HmDw1SjnSMZlGgPpOUaD4xgIlkZldERlhiok1gFROCu/jlZWhf1Fyn5t7Vq416EUcZjuEEzsCFS2jADTShBQQe4Rle4c16sl6sd+tj3lqyiplD+FPW5w9bDZR1</latexit><latexit sha1_base64="p6CYeL23jYYrvYvfArJlLWjbPRA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWURAq6LLhxJRXsBZoQJtNpO3QyCTMToYbiq7hxoYhb38Odb+M0zUJbDzPw8f/nMGf+MOFMacf5tkorq2vrG+XNytb2zu6evX/QVnEqCW2RmMeyG2JFORO0pZnmtJtIiqOQ0044vp75nQcqFYvFvZ4k1I/wULABI1gbKbCPvGTEgux2eo48c5KcA7vq1Jy80DK4BVShqGZgf3n9mKQRFZpwrFTPdRLtZ1hqRjidVrxU0QSTMR7SnkGBI6r8LN9+ik6N0keDWJorNMrV3xMZjpSaRKHpjLAeqUVvJv7n9VI9uPIzJpJUU0HmDw1SjnSMZlGgPpOUaD4xgIlkZldERlhiok1gFROCu/jlZWhf1Fyn5t7Vq416EUcZjuEEzsCFS2jADTShBQQe4Rle4c16sl6sd+tj3lqyiplD+FPW5w9bDZR1</latexit><latexit sha1_base64="p6CYeL23jYYrvYvfArJlLWjbPRA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWURAq6LLhxJRXsBZoQJtNpO3QyCTMToYbiq7hxoYhb38Odb+M0zUJbDzPw8f/nMGf+MOFMacf5tkorq2vrG+XNytb2zu6evX/QVnEqCW2RmMeyG2JFORO0pZnmtJtIiqOQ0044vp75nQcqFYvFvZ4k1I/wULABI1gbKbCPvGTEgux2eo48c5KcA7vq1Jy80DK4BVShqGZgf3n9mKQRFZpwrFTPdRLtZ1hqRjidVrxU0QSTMR7SnkGBI6r8LN9+ik6N0keDWJorNMrV3xMZjpSaRKHpjLAeqUVvJv7n9VI9uPIzJpJUU0HmDw1SjnSMZlGgPpOUaD4xgIlkZldERlhiok1gFROCu/jlZWhf1Fyn5t7Vq416EUcZjuEEzsCFS2jADTShBQQe4Rle4c16sl6sd+tj3lqyiplD+FPW5w9bDZR1</latexit><latexit sha1_base64="p6CYeL23jYYrvYvfArJlLWjbPRA=">AAAB/XicbZDLSsNAFIZP6q3WW7zs3AwWwYWURAq6LLhxJRXsBZoQJtNpO3QyCTMToYbiq7hxoYhb38Odb+M0zUJbDzPw8f/nMGf+MOFMacf5tkorq2vrG+XNytb2zu6evX/QVnEqCW2RmMeyG2JFORO0pZnmtJtIiqOQ0044vp75nQcqFYvFvZ4k1I/wULABI1gbKbCPvGTEgux2eo48c5KcA7vq1Jy80DK4BVShqGZgf3n9mKQRFZpwrFTPdRLtZ1hqRjidVrxU0QSTMR7SnkGBI6r8LN9+ik6N0keDWJorNMrV3xMZjpSaRKHpjLAeqUVvJv7n9VI9uPIzJpJUU0HmDw1SjnSMZlGgPpOUaD4xgIlkZldERlhiok1gFROCu/jlZWhf1Fyn5t7Vq416EUcZjuEEzsCFS2jADTShBQQe4Rle4c16sl6sd+tj3lqyiplD+FPW5w9bDZR1</latexit>

. . .
<latexit sha1_base64="9yCqNgZwtVrl+xdxMNIE919X1/M=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZyBDhWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8At+mPKg==</latexit><latexit sha1_base64="9yCqNgZwtVrl+xdxMNIE919X1/M=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZyBDhWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8At+mPKg==</latexit><latexit sha1_base64="9yCqNgZwtVrl+xdxMNIE919X1/M=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZyBDhWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8At+mPKg==</latexit><latexit sha1_base64="9yCqNgZwtVrl+xdxMNIE919X1/M=">AAAB7XicbVBNS8NAEJ3Ur1q/qh69LBbBU0mkoMeCF48V7Ae0oWw2m3btJht2J0IJ/Q9ePCji1f/jzX/jts1BWx8MPN6bYWZekEph0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVpxttMSaV7ATVcioS3UaDkvVRzGgeSd4PJ7dzvPnFthEoecJpyP6ajRESCUbRSZyBDhWZYrbl1dwGyTryC1KBAa1j9GoSKZTFPkElqTN9zU/RzqlEwyWeVQWZ4StmEjnjf0oTG3Pj54toZubBKSCKlbSVIFurviZzGxkzjwHbGFMdm1ZuL/3n9DKMbPxdJmiFP2HJRlEmCisxfJ6HQnKGcWkKZFvZWwsZUU4Y2oIoNwVt9eZ10ruqeW/fuG7Vmo4ijDGdwDpfgwTU04Q5a0AYGj/AMr/DmKOfFeXc+lq0lp5g5hT9wPn8At+mPKg==</latexit>

Gates:                        etc                              group.�U = ei�1⇡3 �s
<latexit sha1_base64="/dmHOHzdaIamiHTrY2ip9zpoxO0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwoSVRQTdKwY3LCqYtNDFMJrft0MmDmYlQQr/Cjb/ixoUibsWdf+O0zUJbLwz3cM653LknSDmTyrK+jdLC4tLySnm1sra+sbllbu80ZZIJCg5NeCLaAZHAWQyOYopDOxVAooBDKxhcj/XWAwjJkvhODVPwItKLWZdRojTlm8duCFwR7OBLDPc5w27aZ35ujzTQ/VT3I1x45Mg3q1bNmhSeB3YBqqiohm9+uWFCswhiRTmRsmNbqfJyIhSjHEYVN5OQEjogPehoGJMIpJdPzhrhA82EuJsI/WKFJ+zviZxEUg6jQDsjovpyVhuT/2mdTHUvvJzFaaYgptNF3YxjleBxRjhkAqjiQw0IFUz/FdM+EYQqnWRFh2DPnjwPmic126rZt2fV+lURRxntoX10iGx0juroBjWQgyh6RM/oFb0ZT8aL8W58TK0lo5jZRX/K+PwBqJidyg==</latexit><latexit sha1_base64="/dmHOHzdaIamiHTrY2ip9zpoxO0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwoSVRQTdKwY3LCqYtNDFMJrft0MmDmYlQQr/Cjb/ixoUibsWdf+O0zUJbLwz3cM653LknSDmTyrK+jdLC4tLySnm1sra+sbllbu80ZZIJCg5NeCLaAZHAWQyOYopDOxVAooBDKxhcj/XWAwjJkvhODVPwItKLWZdRojTlm8duCFwR7OBLDPc5w27aZ35ujzTQ/VT3I1x45Mg3q1bNmhSeB3YBqqiohm9+uWFCswhiRTmRsmNbqfJyIhSjHEYVN5OQEjogPehoGJMIpJdPzhrhA82EuJsI/WKFJ+zviZxEUg6jQDsjovpyVhuT/2mdTHUvvJzFaaYgptNF3YxjleBxRjhkAqjiQw0IFUz/FdM+EYQqnWRFh2DPnjwPmic126rZt2fV+lURRxntoX10iGx0juroBjWQgyh6RM/oFb0ZT8aL8W58TK0lo5jZRX/K+PwBqJidyg==</latexit><latexit sha1_base64="/dmHOHzdaIamiHTrY2ip9zpoxO0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwoSVRQTdKwY3LCqYtNDFMJrft0MmDmYlQQr/Cjb/ixoUibsWdf+O0zUJbLwz3cM653LknSDmTyrK+jdLC4tLySnm1sra+sbllbu80ZZIJCg5NeCLaAZHAWQyOYopDOxVAooBDKxhcj/XWAwjJkvhODVPwItKLWZdRojTlm8duCFwR7OBLDPc5w27aZ35ujzTQ/VT3I1x45Mg3q1bNmhSeB3YBqqiohm9+uWFCswhiRTmRsmNbqfJyIhSjHEYVN5OQEjogPehoGJMIpJdPzhrhA82EuJsI/WKFJ+zviZxEUg6jQDsjovpyVhuT/2mdTHUvvJzFaaYgptNF3YxjleBxRjhkAqjiQw0IFUz/FdM+EYQqnWRFh2DPnjwPmic126rZt2fV+lURRxntoX10iGx0juroBjWQgyh6RM/oFb0ZT8aL8W58TK0lo5jZRX/K+PwBqJidyg==</latexit><latexit sha1_base64="/dmHOHzdaIamiHTrY2ip9zpoxO0=">AAACFnicbVDLSsNAFJ3UV62vqEs3g0VwoSVRQTdKwY3LCqYtNDFMJrft0MmDmYlQQr/Cjb/ixoUibsWdf+O0zUJbLwz3cM653LknSDmTyrK+jdLC4tLySnm1sra+sbllbu80ZZIJCg5NeCLaAZHAWQyOYopDOxVAooBDKxhcj/XWAwjJkvhODVPwItKLWZdRojTlm8duCFwR7OBLDPc5w27aZ35ujzTQ/VT3I1x45Mg3q1bNmhSeB3YBqqiohm9+uWFCswhiRTmRsmNbqfJyIhSjHEYVN5OQEjogPehoGJMIpJdPzhrhA82EuJsI/WKFJ+zviZxEUg6jQDsjovpyVhuT/2mdTHUvvJzFaaYgptNF3YxjleBxRjhkAqjiQw0IFUz/FdM+EYQqnWRFh2DPnjwPmic126rZt2fV+lURRxntoX10iGx0juroBjWQgyh6RM/oFb0ZT8aL8W58TK0lo5jZRX/K+PwBqJidyg==</latexit>

SP(2N,R)
<latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit>

To calculate complexity, we will define a metric on*                and calc. geodesicsSP(2N,R)
<latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit><latexit sha1_base64="IPtlBS11Pxdy7rYBxC/SCrJeqkc=">AAACA3icbVDLSgMxFM3UV62vUXe6CRahgpSZIuhKCm5cSX30Ae1QMmmmDU0yQ5IRyjDgxl9x40IRt/6EO//GzLQLrR4InJxzL/fe40eMKu04X1ZhYXFpeaW4Wlpb39jcsrd3WiqMJSZNHLJQdnykCKOCNDXVjHQiSRD3GWn744vMb98TqWgo7vQkIh5HQ0EDipE2Ut/e63GkR5Int420Urs6zr++n9ykR3277FSdHPAvcWekDGZo9O3P3iDEMSdCY4aU6rpOpL0ESU0xI2mpFysSITxGQ9I1VCBOlJfkN6Tw0CgDGITSPKFhrv7sSBBXasJ9U5mtqOa9TPzP68Y6OPMSKqJYE4Gng4KYQR3CLBA4oJJgzSaGICyp2RXiEZIIaxNbyYTgzp/8l7RqVdeputcn5fr5LI4i2AcHoAJccArq4BI0QBNg8ACewAt4tR6tZ+vNep+WFqxZzy74BevjGz/tlzw=</latexit>
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<latexit sha1_base64="FRb2M8ePUV9p3zYijZDqZZlSRuk="></latexit><latexit sha1_base64="FRb2M8ePUV9p3zYijZDqZZlSRuk="></latexit><latexit sha1_base64="FRb2M8ePUV9p3zYijZDqZZlSRuk="></latexit><latexit sha1_base64="FRb2M8ePUV9p3zYijZDqZZlSRuk="></latexit>

Many choices, but soluble ones cont.
limit C ⇠

s

vol

Z

|k|⇤
dd�1k

✓
log

m2
1 + k2

m2
2 + k2

◆2

<latexit sha1_base64="ilqm6tuYmrDBddu/+VesnpLqhXY="></latexit><latexit sha1_base64="ilqm6tuYmrDBddu/+VesnpLqhXY="></latexit><latexit sha1_base64="ilqm6tuYmrDBddu/+VesnpLqhXY="></latexit><latexit sha1_base64="ilqm6tuYmrDBddu/+VesnpLqhXY="></latexit>

What compares        with         isCV/A
<latexit sha1_base64="9Np2y+rHOiVry81AQwTL0NNiI4M=">AAAB9XicbVA9SwNBEJ2NXzF+RS1tFoNgFe9E0MIiksYygvmA5Ax7m71kyd7esbunhOP+h42FIrb+Fzv/jZvkCk18MPB4b4aZeX4suDaO840KK6tr6xvFzdLW9s7uXnn/oKWjRFHWpJGIVMcnmgkuWdNwI1gnVoyEvmBtf1yf+u1HpjSP5L2ZxMwLyVDygFNirPSQ9igRuJ7109bZTdYvV5yqMwNeJm5OKpCj0S9/9QYRTUImDRVE667rxMZLiTKcCpaVeolmMaFjMmRdSyUJmfbS2dUZPrHKAAeRsiUNnqm/J1ISaj0JfdsZEjPSi95U/M/rJia48lIu48QwSeeLgkRgE+FpBHjAFaNGTCwhVHF7K6Yjogg1NqiSDcFdfHmZtM6rrlN17y4qtes8jiIcwTGcgguXUINbaEATKCh4hld4Q0/oBb2jj3lrAeUzh/AH6PMHyuOSBA==</latexit><latexit sha1_base64="9Np2y+rHOiVry81AQwTL0NNiI4M=">AAAB9XicbVA9SwNBEJ2NXzF+RS1tFoNgFe9E0MIiksYygvmA5Ax7m71kyd7esbunhOP+h42FIrb+Fzv/jZvkCk18MPB4b4aZeX4suDaO840KK6tr6xvFzdLW9s7uXnn/oKWjRFHWpJGIVMcnmgkuWdNwI1gnVoyEvmBtf1yf+u1HpjSP5L2ZxMwLyVDygFNirPSQ9igRuJ7109bZTdYvV5yqMwNeJm5OKpCj0S9/9QYRTUImDRVE667rxMZLiTKcCpaVeolmMaFjMmRdSyUJmfbS2dUZPrHKAAeRsiUNnqm/J1ISaj0JfdsZEjPSi95U/M/rJia48lIu48QwSeeLgkRgE+FpBHjAFaNGTCwhVHF7K6Yjogg1NqiSDcFdfHmZtM6rrlN17y4qtes8jiIcwTGcgguXUINbaEATKCh4hld4Q0/oBb2jj3lrAeUzh/AH6PMHyuOSBA==</latexit><latexit sha1_base64="9Np2y+rHOiVry81AQwTL0NNiI4M=">AAAB9XicbVA9SwNBEJ2NXzF+RS1tFoNgFe9E0MIiksYygvmA5Ax7m71kyd7esbunhOP+h42FIrb+Fzv/jZvkCk18MPB4b4aZeX4suDaO840KK6tr6xvFzdLW9s7uXnn/oKWjRFHWpJGIVMcnmgkuWdNwI1gnVoyEvmBtf1yf+u1HpjSP5L2ZxMwLyVDygFNirPSQ9igRuJ7109bZTdYvV5yqMwNeJm5OKpCj0S9/9QYRTUImDRVE667rxMZLiTKcCpaVeolmMaFjMmRdSyUJmfbS2dUZPrHKAAeRsiUNnqm/J1ISaj0JfdsZEjPSi95U/M/rJia48lIu48QwSeeLgkRgE+FpBHjAFaNGTCwhVHF7K6Yjogg1NqiSDcFdfHmZtM6rrlN17y4qtes8jiIcwTGcgguXUINbaEATKCh4hld4Q0/oBb2jj3lrAeUzh/AH6PMHyuOSBA==</latexit><latexit sha1_base64="9Np2y+rHOiVry81AQwTL0NNiI4M=">AAAB9XicbVA9SwNBEJ2NXzF+RS1tFoNgFe9E0MIiksYygvmA5Ax7m71kyd7esbunhOP+h42FIrb+Fzv/jZvkCk18MPB4b4aZeX4suDaO840KK6tr6xvFzdLW9s7uXnn/oKWjRFHWpJGIVMcnmgkuWdNwI1gnVoyEvmBtf1yf+u1HpjSP5L2ZxMwLyVDygFNirPSQ9igRuJ7109bZTdYvV5yqMwNeJm5OKpCj0S9/9QYRTUImDRVE667rxMZLiTKcCpaVeolmMaFjMmRdSyUJmfbS2dUZPrHKAAeRsiUNnqm/J1ISaj0JfdsZEjPSi95U/M/rJia48lIu48QwSeeLgkRgE+FpBHjAFaNGTCwhVHF7K6Yjogg1NqiSDcFdfHmZtM6rrlN17y4qtes8jiIcwTGcgguXUINbaEATKCh4hld4Q0/oBb2jj3lrAeUzh/AH6PMHyuOSBA==</latexit>

C ⇠ vol

Z

|k|⇤
dd�1k

����log
k

m2

����
<latexit sha1_base64="AEMO/ZlkL0uLM4I6tW8tNc+z1K4="></latexit><latexit sha1_base64="AEMO/ZlkL0uLM4I6tW8tNc+z1K4="></latexit><latexit sha1_base64="AEMO/ZlkL0uLM4I6tW8tNc+z1K4="></latexit><latexit sha1_base64="AEMO/ZlkL0uLM4I6tW8tNc+z1K4="></latexit>

L1 norm

|Ri
<latexit sha1_base64="az6JqkJ3DVDaNlQsWk8Z2eSg1Vc=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E0MIiYGMZxXxIcoS9zVyyZHfv2N0TwplfYWOhiK0/x85/4ya5QhMfDDzem2FmXphwpo3nfTuFldW19Y3iZmlre2d3r7x/0NRxqig2aMxj1Q6JRs4kNgwzHNuJQiJCjq1wdD31W4+oNIvlvRknGAgykCxilBgrPTzddRWRA469csWrejO4y8TPSQVy1Hvlr24/pqlAaSgnWnd8LzFBRpRhlOOk1E01JoSOyAA7lkoiUAfZ7OCJe2KVvhvFypY07kz9PZERofVYhLZTEDPUi95U/M/rpCa6DDImk9SgpPNFUcpdE7vT790+U0gNH1tCqGL2VpcOiSLU2IxKNgR/8eVl0jyr+l7Vvz2v1K7yOIpwBMdwCj5cQA1uoA4NoCDgGV7hzVHOi/PufMxbC04+cwh/4Hz+AOfRkHE=</latexit><latexit sha1_base64="az6JqkJ3DVDaNlQsWk8Z2eSg1Vc=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E0MIiYGMZxXxIcoS9zVyyZHfv2N0TwplfYWOhiK0/x85/4ya5QhMfDDzem2FmXphwpo3nfTuFldW19Y3iZmlre2d3r7x/0NRxqig2aMxj1Q6JRs4kNgwzHNuJQiJCjq1wdD31W4+oNIvlvRknGAgykCxilBgrPTzddRWRA469csWrejO4y8TPSQVy1Hvlr24/pqlAaSgnWnd8LzFBRpRhlOOk1E01JoSOyAA7lkoiUAfZ7OCJe2KVvhvFypY07kz9PZERofVYhLZTEDPUi95U/M/rpCa6DDImk9SgpPNFUcpdE7vT790+U0gNH1tCqGL2VpcOiSLU2IxKNgR/8eVl0jyr+l7Vvz2v1K7yOIpwBMdwCj5cQA1uoA4NoCDgGV7hzVHOi/PufMxbC04+cwh/4Hz+AOfRkHE=</latexit><latexit sha1_base64="az6JqkJ3DVDaNlQsWk8Z2eSg1Vc=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E0MIiYGMZxXxIcoS9zVyyZHfv2N0TwplfYWOhiK0/x85/4ya5QhMfDDzem2FmXphwpo3nfTuFldW19Y3iZmlre2d3r7x/0NRxqig2aMxj1Q6JRs4kNgwzHNuJQiJCjq1wdD31W4+oNIvlvRknGAgykCxilBgrPTzddRWRA469csWrejO4y8TPSQVy1Hvlr24/pqlAaSgnWnd8LzFBRpRhlOOk1E01JoSOyAA7lkoiUAfZ7OCJe2KVvhvFypY07kz9PZERofVYhLZTEDPUi95U/M/rpCa6DDImk9SgpPNFUcpdE7vT790+U0gNH1tCqGL2VpcOiSLU2IxKNgR/8eVl0jyr+l7Vvz2v1K7yOIpwBMdwCj5cQA1uoA4NoCDgGV7hzVHOi/PufMxbC04+cwh/4Hz+AOfRkHE=</latexit><latexit sha1_base64="az6JqkJ3DVDaNlQsWk8Z2eSg1Vc=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tDoNgFe5E0MIiYGMZxXxIcoS9zVyyZHfv2N0TwplfYWOhiK0/x85/4ya5QhMfDDzem2FmXphwpo3nfTuFldW19Y3iZmlre2d3r7x/0NRxqig2aMxj1Q6JRs4kNgwzHNuJQiJCjq1wdD31W4+oNIvlvRknGAgykCxilBgrPTzddRWRA469csWrejO4y8TPSQVy1Hvlr24/pqlAaSgnWnd8LzFBRpRhlOOk1E01JoSOyAA7lkoiUAfZ7OCJe2KVvhvFypY07kz9PZERofVYhLZTEDPUi95U/M/rpCa6DDImk9SgpPNFUcpdE7vT790+U0gNH1tCqGL2VpcOiSLU2IxKNgR/8eVl0jyr+l7Vvz2v1K7yOIpwBMdwCj5cQA1uoA4NoCDgGV7hzVHOi/PufMxbC04+cwh/4Hz+AOfRkHE=</latexit>

GS of
Z

dd�1x
�
⇡2 +m2

2�
2
 

<latexit sha1_base64="MDowpzpDycpMym7rFwI49FcdMCM="></latexit><latexit sha1_base64="MDowpzpDycpMym7rFwI49FcdMCM="></latexit><latexit sha1_base64="MDowpzpDycpMym7rFwI49FcdMCM="></latexit><latexit sha1_base64="MDowpzpDycpMym7rFwI49FcdMCM="></latexit>

1707. 08582 with Chapman, Marrochio & Pastawski, 1707.08570 by Jefferson & Myers
and 1808.xxxxx with Chapman, Eisert, Hackl, Jefferson, Marrochio & Myers
see also Jefferson’s talk



II. Formation of TFD

15/18

For the TFD state, we have additional gates such as                      �U = ei�
L
1 �R

3
<latexit sha1_base64="wRFMOILw6cw8/M5d+CiQacoAWrE=">AAACFXicbVC7SgNBFJ31GeNr1dJmMAgWIeyqoI0SsLGwiGIekE3C7OQmGTI7u8zMCmHZn7DxV2wsFLEV7PwbJ8kWmnhg4Nxz7uXOPX7EmdKO820tLC4tr6zm1vLrG5tb2/bObk2FsaRQpSEPZcMnCjgTUNVMc2hEEkjgc6j7w6uxX38AqVgo7vUoglZA+oL1GCXaSB276HWBa4KrFxjaCfOKXjRgncRN28lN6hXxtDwx5V2aduyCU3ImwPPEzUgBZah07C+vG9I4AKEpJ0o1XSfSrYRIzSiHNO/FCiJCh6QPTUMFCUC1kslVKT40Shf3Qmme0Hii/p5ISKDUKPBNZ0D0QM16Y/E/rxnr3nkrYSKKNQg6XdSLOdYhHkeEu0wC1XxkCKGSmb9iOiCSUG2CzJsQ3NmT50ntuOQ6Jff2tFC+zOLIoX10gI6Qi85QGV2jCqoiih7RM3pFb9aT9WK9Wx/T1gUrm9lDf2B9/gCpPJ6B</latexit><latexit sha1_base64="wRFMOILw6cw8/M5d+CiQacoAWrE=">AAACFXicbVC7SgNBFJ31GeNr1dJmMAgWIeyqoI0SsLGwiGIekE3C7OQmGTI7u8zMCmHZn7DxV2wsFLEV7PwbJ8kWmnhg4Nxz7uXOPX7EmdKO820tLC4tr6zm1vLrG5tb2/bObk2FsaRQpSEPZcMnCjgTUNVMc2hEEkjgc6j7w6uxX38AqVgo7vUoglZA+oL1GCXaSB276HWBa4KrFxjaCfOKXjRgncRN28lN6hXxtDwx5V2aduyCU3ImwPPEzUgBZah07C+vG9I4AKEpJ0o1XSfSrYRIzSiHNO/FCiJCh6QPTUMFCUC1kslVKT40Shf3Qmme0Hii/p5ISKDUKPBNZ0D0QM16Y/E/rxnr3nkrYSKKNQg6XdSLOdYhHkeEu0wC1XxkCKGSmb9iOiCSUG2CzJsQ3NmT50ntuOQ6Jff2tFC+zOLIoX10gI6Qi85QGV2jCqoiih7RM3pFb9aT9WK9Wx/T1gUrm9lDf2B9/gCpPJ6B</latexit><latexit sha1_base64="wRFMOILw6cw8/M5d+CiQacoAWrE=">AAACFXicbVC7SgNBFJ31GeNr1dJmMAgWIeyqoI0SsLGwiGIekE3C7OQmGTI7u8zMCmHZn7DxV2wsFLEV7PwbJ8kWmnhg4Nxz7uXOPX7EmdKO820tLC4tr6zm1vLrG5tb2/bObk2FsaRQpSEPZcMnCjgTUNVMc2hEEkjgc6j7w6uxX38AqVgo7vUoglZA+oL1GCXaSB276HWBa4KrFxjaCfOKXjRgncRN28lN6hXxtDwx5V2aduyCU3ImwPPEzUgBZah07C+vG9I4AKEpJ0o1XSfSrYRIzSiHNO/FCiJCh6QPTUMFCUC1kslVKT40Shf3Qmme0Hii/p5ISKDUKPBNZ0D0QM16Y/E/rxnr3nkrYSKKNQg6XdSLOdYhHkeEu0wC1XxkCKGSmb9iOiCSUG2CzJsQ3NmT50ntuOQ6Jff2tFC+zOLIoX10gI6Qi85QGV2jCqoiih7RM3pFb9aT9WK9Wx/T1gUrm9lDf2B9/gCpPJ6B</latexit><latexit sha1_base64="wRFMOILw6cw8/M5d+CiQacoAWrE=">AAACFXicbVC7SgNBFJ31GeNr1dJmMAgWIeyqoI0SsLGwiGIekE3C7OQmGTI7u8zMCmHZn7DxV2wsFLEV7PwbJ8kWmnhg4Nxz7uXOPX7EmdKO820tLC4tr6zm1vLrG5tb2/bObk2FsaRQpSEPZcMnCjgTUNVMc2hEEkjgc6j7w6uxX38AqVgo7vUoglZA+oL1GCXaSB276HWBa4KrFxjaCfOKXjRgncRN28lN6hXxtDwx5V2aduyCU3ImwPPEzUgBZah07C+vG9I4AKEpJ0o1XSfSrYRIzSiHNO/FCiJCh6QPTUMFCUC1kslVKT40Shf3Qmme0Hii/p5ISKDUKPBNZ0D0QM16Y/E/rxnr3nkrYSKKNQg6XdSLOdYhHkeEu0wC1XxkCKGSmb9iOiCSUG2CzJsQ3NmT50ntuOQ6Jff2tFC+zOLIoX10gI6Qi85QGV2jCqoiih7RM3pFb9aT9WK9Wx/T1gUrm9lDf2B9/gCpPJ6B</latexit>

However, there are choices one can make such that

C|TFD(tL+tR=0)i ⇠ vol
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k��1

dd�1k (. . .) + 2⇥ vol

Z

k⇤
dd�1k

����log
k

m2

����
<latexit sha1_base64="k41PKGfldByxhvfoXrmoeVGEy30="></latexit><latexit sha1_base64="k41PKGfldByxhvfoXrmoeVGEy30="></latexit><latexit sha1_base64="k41PKGfldByxhvfoXrmoeVGEy30="></latexit><latexit sha1_base64="k41PKGfldByxhvfoXrmoeVGEy30="></latexit>

C|0i
<latexit sha1_base64="kIDKvqVX/IrHDIBdDpoGKniLJ7c=">AAAB/nicbVDLSgNBEOz1GeNrVTx5GQyCp7Argp4kkIvHCOYBybL0TibJkNnZZWZWCGvAX/HiQRGvfoc3/8bJ46CJBQ1FVfdMd0Wp4Np43rezsrq2vrFZ2Cpu7+zu7bsHhw2dZIqyOk1EoloRaia4ZHXDjWCtVDGMI8Ga0bA68ZsPTGmeyHszSlkQY1/yHqdorBS6x3mHoiDVcZg/eh2Fsi/YmIRuySt7U5Bl4s9JCeaohe5Xp5vQLGbSUIFat30vNUGOynBqHyx2Ms1SpEPss7alEmOmg3y6/picWaVLeomyJQ2Zqr8ncoy1HsWR7YzRDPSiNxH/89qZ6V0HOZdpZpiks496mSAmIZMsSJcrRo0YWYJUcbsroQNUSI1NrGhD8BdPXiaNi7Lvlf27y1LlZh5HAU7gFM7BhyuowC3UoA4UcniGV3hznpwX5935mLWuOPOZI/gD5/MHyQ2VWA==</latexit><latexit sha1_base64="kIDKvqVX/IrHDIBdDpoGKniLJ7c=">AAAB/nicbVDLSgNBEOz1GeNrVTx5GQyCp7Argp4kkIvHCOYBybL0TibJkNnZZWZWCGvAX/HiQRGvfoc3/8bJ46CJBQ1FVfdMd0Wp4Np43rezsrq2vrFZ2Cpu7+zu7bsHhw2dZIqyOk1EoloRaia4ZHXDjWCtVDGMI8Ga0bA68ZsPTGmeyHszSlkQY1/yHqdorBS6x3mHoiDVcZg/eh2Fsi/YmIRuySt7U5Bl4s9JCeaohe5Xp5vQLGbSUIFat30vNUGOynBqHyx2Ms1SpEPss7alEmOmg3y6/picWaVLeomyJQ2Zqr8ncoy1HsWR7YzRDPSiNxH/89qZ6V0HOZdpZpiks496mSAmIZMsSJcrRo0YWYJUcbsroQNUSI1NrGhD8BdPXiaNi7Lvlf27y1LlZh5HAU7gFM7BhyuowC3UoA4UcniGV3hznpwX5935mLWuOPOZI/gD5/MHyQ2VWA==</latexit><latexit sha1_base64="kIDKvqVX/IrHDIBdDpoGKniLJ7c=">AAAB/nicbVDLSgNBEOz1GeNrVTx5GQyCp7Argp4kkIvHCOYBybL0TibJkNnZZWZWCGvAX/HiQRGvfoc3/8bJ46CJBQ1FVfdMd0Wp4Np43rezsrq2vrFZ2Cpu7+zu7bsHhw2dZIqyOk1EoloRaia4ZHXDjWCtVDGMI8Ga0bA68ZsPTGmeyHszSlkQY1/yHqdorBS6x3mHoiDVcZg/eh2Fsi/YmIRuySt7U5Bl4s9JCeaohe5Xp5vQLGbSUIFat30vNUGOynBqHyx2Ms1SpEPss7alEmOmg3y6/picWaVLeomyJQ2Zqr8ncoy1HsWR7YzRDPSiNxH/89qZ6V0HOZdpZpiks496mSAmIZMsSJcrRo0YWYJUcbsroQNUSI1NrGhD8BdPXiaNi7Lvlf27y1LlZh5HAU7gFM7BhyuowC3UoA4UcniGV3hznpwX5935mLWuOPOZI/gD5/MHyQ2VWA==</latexit><latexit sha1_base64="kIDKvqVX/IrHDIBdDpoGKniLJ7c=">AAAB/nicbVDLSgNBEOz1GeNrVTx5GQyCp7Argp4kkIvHCOYBybL0TibJkNnZZWZWCGvAX/HiQRGvfoc3/8bJ46CJBQ1FVfdMd0Wp4Np43rezsrq2vrFZ2Cpu7+zu7bsHhw2dZIqyOk1EoloRaia4ZHXDjWCtVDGMI8Ga0bA68ZsPTGmeyHszSlkQY1/yHqdorBS6x3mHoiDVcZg/eh2Fsi/YmIRuySt7U5Bl4s9JCeaohe5Xp5vQLGbSUIFat30vNUGOynBqHyx2Ms1SpEPss7alEmOmg3y6/picWaVLeomyJQ2Zqr8ncoy1HsWR7YzRDPSiNxH/89qZ6V0HOZdpZpiks496mSAmIZMsSJcrRo0YWYJUcbsroQNUSI1NrGhD8BdPXiaNi7Lvlf27y1LlZh5HAU7gFM7BhyuowC3UoA4UcniGV3hznpwX5935mLWuOPOZI/gD5/MHyQ2VWA==</latexit>

S�
<latexit sha1_base64="AjIzn/4vToNel40H3QuytnoBpPY=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTYwkR9jbTJIlu3vH7p4QjvwKGwtFbP05dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJj3fdrBOhpZNuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2O3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzL9nvS4RmbF2BHKNHe3EjakmjLrMiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYRneIU3T3sv3rv3MW8tePnMIfyB9/kD5j6Qcg==</latexit><latexit sha1_base64="AjIzn/4vToNel40H3QuytnoBpPY=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTYwkR9jbTJIlu3vH7p4QjvwKGwtFbP05dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJj3fdrBOhpZNuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2O3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzL9nvS4RmbF2BHKNHe3EjakmjLrMiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYRneIU3T3sv3rv3MW8tePnMIfyB9/kD5j6Qcg==</latexit><latexit sha1_base64="AjIzn/4vToNel40H3QuytnoBpPY=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTYwkR9jbTJIlu3vH7p4QjvwKGwtFbP05dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJj3fdrBOhpZNuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2O3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzL9nvS4RmbF2BHKNHe3EjakmjLrMiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYRneIU3T3sv3rv3MW8tePnMIfyB9/kD5j6Qcg==</latexit><latexit sha1_base64="AjIzn/4vToNel40H3QuytnoBpPY=">AAAB8HicbVA9SwNBEJ2LXzF+RS1tFoNgFe5E0EoCNpYRTYwkR9jbTJIlu3vH7p4QjvwKGwtFbP05dv4bN8kVmvhg4PHeDDPzokRwY33/2yusrK6tbxQ3S1vbO7t75f2DpolTzbDBYhHrVkQNCq6wYbkV2Eo0UhkJfIhG11P/4Qm14bG6t+MEQ0kHivc5o9ZJj3fdrBOhpZNuueJX/RnIMglyUoEc9W75q9OLWSpRWSaoMe3AT2yYUW05EzgpdVKDCWUjOsC2o4pKNGE2O3hCTpzSI/1Yu1KWzNTfExmVxoxl5DoltUOz6E3F/7x2avuXYcZVklpUbL6onwpiYzL9nvS4RmbF2BHKNHe3EjakmjLrMiq5EILFl5dJ86wa+NXg9rxSu8rjKMIRHMMpBHABNbiBOjSAgYRneIU3T3sv3rv3MW8tePnMIfyB9/kD5j6Qcg==</latexit>

As a result we get sth very similar to

CV [AdSd+1] ⇠
vol occupied by hCFTd

✏d�1
<latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit><latexit sha1_base64="owNshc4yViWtCId86fQ2R6S8jN0="></latexit>

I

CA/V [AdS� Schwd+1]
���
tL+tR=0

<latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit><latexit sha1_base64="xqgl56ya1agB7+nzsltnNqBj0rY="></latexit>

�2 CA/V [AdSd+1] ⇠ S�
<latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit><latexit sha1_base64="x21vq8nsamGCvTgfQc7kpif64H8="></latexit>

II

1808.xxxxx with Chapman, Eisert, Hackl, Jefferson, Marrochio & Myers
see also Jefferson’s talk

CA[AdSd+1] ⇠
vol occupied by hCFTd

✏d�1
log

✏

↵
<latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit><latexit sha1_base64="pOoI9z1WgaLxra/Z2J3l8R0/a2k="></latexit>

����log
lct

LAdS

����



III. Time-dependence of TFD
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Complexity saturates since it is a sum of oscillatory funcs (free QFT!) that dephase

@tL+tRCA/V [AdS� Schwd+1]
<latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit><latexit sha1_base64="OXrGce1K4h63wwzvCBt5Xvt4MLA="></latexit>

⇠ const
<latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit><latexit sha1_base64="cRrjieVXkNI/v2ZjvoPrx9KDKJw=">AAAB/HicbVDLSgMxFM34rPU12qWbYBFclRkRdCUFNy4r2Ad0hpJJ0zY0yQzJHWEY6q+4caGIWz/EnX9jpp2Fth4IHM65l3tyokRwA5737aytb2xubVd2qrt7+weH7tFxx8SppqxNYxHrXkQME1yxNnAQrJdoRmQkWDea3hZ+95Fpw2P1AFnCQknGio84JWClgVsLDJc4kAQmWuY0VgZmA7fuNbw58CrxS1JHJVoD9ysYxjSVTAEVxJi+7yUQ5kQDp4LNqkFqWELolIxZ31JFJDNhPg8/w2dWGeJRrO1TgOfq742cSGMyGdnJIqVZ9grxP6+fwug6zLlKUmCKLg6NUoEhxkUTeMg1oyAySwjV3GbFdEI0oWD7qtoS/OUvr5LORcP3Gv79Zb15U9ZRQSfoFJ0jH12hJrpDLdRGFGXoGb2iN+fJeXHenY/F6JpT7tTQHzifP1DClS4=</latexit>

III
Not surprisingly, this is in stark contrast with holography:
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<latexit sha1_base64="CU4gYXXh6tqIYDeTNU4VsKY0Drc="></latexit><latexit sha1_base64="CU4gYXXh6tqIYDeTNU4VsKY0Drc="></latexit><latexit sha1_base64="CU4gYXXh6tqIYDeTNU4VsKY0Drc="></latexit><latexit sha1_base64="CU4gYXXh6tqIYDeTNU4VsKY0Drc="></latexit>

1808.xxxxx with Chapman, Eisert, Hackl, Jefferson, Marrochio & Myers
see also Jefferson’s talk
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Entanglement vs. complexity 1807.07075  with Camargo et al. 

Consider 2 harmonic oscillators in a pure Gaussian state: 
see also Jefferson’s talk

x1
<latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit>

x1
<latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit><latexit sha1_base64="JDECMhSTRimVsL5GDNpjFdc1VH4=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYNpCG8pmO2mXbjZhdyOW0N/gxYMiXv1B3vw3btsctPXBwOO9GWbmhang2rjut1NaW9/Y3CpvV3Z29/YPqodHLZ1kiqHPEpGoTkg1Ci7RN9wI7KQKaRwKbIfj25nffkSleSIfzCTFIKZDySPOqLGS/9TPvWm/WnPr7hxklXgFqUGBZr/61RskLItRGiao1l3PTU2QU2U4Ezit9DKNKWVjOsSupZLGqIN8fuyUnFllQKJE2ZKGzNXfEzmNtZ7Eoe2MqRnpZW8m/ud1MxNdBzmXaWZQssWiKBPEJGT2ORlwhcyIiSWUKW5vJWxEFWXG5lOxIXjLL6+S1kXdc+ve/WWtcVPEUYYTOIVz8OAKGnAHTfCBAYdneIU3RzovzrvzsWgtOcXMMfyB8/kDzxKOqA==</latexit>

p1
<latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit>

p1
<latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit><latexit sha1_base64="3zQkLWaFYa76yWk5blrDmaWZUdw=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqCcpePFYwbSFNpTNdtMu3WzC7kQoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1MpDLrut1Pa2Nza3invVvb2Dw6PqscnbZNkmnGfJTLR3ZAaLoXiPgqUvJtqTuNQ8k44uZv7nSeujUjUI05THsR0pEQkGEUr+ekg92aDas2tuwuQdeIVpAYFWoPqV3+YsCzmCpmkxvQ8N8UgpxoFk3xW6WeGp5RN6Ij3LFU05ibIF8fOyIVVhiRKtC2FZKH+nshpbMw0Dm1nTHFsVr25+J/XyzC6CXKh0gy5YstFUSYJJmT+ORkKzRnKqSWUaWFvJWxMNWVo86nYELzVl9dJ+6ruuXXv4brWvC3iKMMZnMMleNCAJtxDC3xgIOAZXuHNUc6L8+58LFtLTjFzCn/gfP4AwtKOoA==</latexit>

p2
<latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit>

p2
<latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit><latexit sha1_base64="9HSoxdMno92xpjfkEM5WlcOFcy0=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0mKoCcpePFYwbSFNpTNdtIu3WzC7kYoob/BiwdFvPqDvPlv3LY5aOuDgcd7M8zMC1PBtXHdb6e0sbm1vVPereztHxweVY9P2jrJFEOfJSJR3ZBqFFyib7gR2E0V0jgU2Aknd3O/84RK80Q+mmmKQUxHkkecUWMlPx3kjdmgWnPr7gJknXgFqUGB1qD61R8mLItRGiao1j3PTU2QU2U4Ezir9DONKWUTOsKepZLGqIN8ceyMXFhlSKJE2ZKGLNTfEzmNtZ7Goe2MqRnrVW8u/uf1MhPdBDmXaWZQsuWiKBPEJGT+ORlyhcyIqSWUKW5vJWxMFWXG5lOxIXirL6+TdqPuuXXv4arWvC3iKMMZnMMleHANTbiHFvjAgMMzvMKbI50X5935WLaWnGLmFP7A+fwBxFeOoQ==</latexit>

x2
<latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit>

x2
<latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit><latexit sha1_base64="EeMhJfRe+hplmjTfNi/GMgqkN9U=">AAAB7HicbVBNS8NAEJ34WetX1aOXxSJ4KkkR9CQFLx4rmLbQhrLZbtqlm03YnYgl9Dd48aCIV3+QN/+N2zYHbX0w8Hhvhpl5YSqFQdf9dtbWNza3tks75d29/YPDytFxyySZZtxniUx0J6SGS6G4jwIl76Sa0ziUvB2Ob2d++5FrIxL1gJOUBzEdKhEJRtFK/lM/r0/7lapbc+cgq8QrSBUKNPuVr94gYVnMFTJJjel6bopBTjUKJvm03MsMTykb0yHvWqpozE2Qz4+dknOrDEiUaFsKyVz9PZHT2JhJHNrOmOLILHsz8T+vm2F0HeRCpRlyxRaLokwSTMjsczIQmjOUE0so08LeStiIasrQ5lO2IXjLL6+SVr3muTXv/rLauCniKMEpnMEFeHAFDbiDJvjAQMAzvMKbo5wX5935WLSuOcXMCfyB8/kD0JeOqQ==</latexit>

h |x1 p2| i
<latexit sha1_base64="iDfnS2Hg/a98SFr4xfdVQxRAeak=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUcpMEXQlBTcuK9gHdMqQSTNtaCYTkoxYxvkJN/6KGxeKuBXc+Tem01lo64HA4ZxzubknEIwq7TjfVmlldW19o7xZ2dre2d2z9w86Kk4kJm0cs1j2AqQIo5y0NdWM9IQkKAoY6QaTq5nfvSNS0Zjf6qkggwiNOA0pRtpIvl3zGOIjRqAnFIUP8N5P3Qx6NSj8tJEZIdc9mYd8u+rUnRxwmbgFqYICLd/+8oYxTiLCNWZIqb7rCD1IkdQUM5JVvEQRgfAEjUjfUI4iogZpflUGT4wyhGEszeMa5urviRRFSk2jwCQjpMdq0ZuJ/3n9RIcXg5RykWjC8XxRmDCoYzirCA6pJFizqSEIS2r+CvEYSYS1KbJiSnAXT14mnUbdderuzVm1eVnUUQZH4BicAhecgya4Bi3QBhg8gmfwCt6sJ+vFerc+5tGSVcwcgj+wPn8AkgOdzA==</latexit><latexit sha1_base64="iDfnS2Hg/a98SFr4xfdVQxRAeak=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUcpMEXQlBTcuK9gHdMqQSTNtaCYTkoxYxvkJN/6KGxeKuBXc+Tem01lo64HA4ZxzubknEIwq7TjfVmlldW19o7xZ2dre2d2z9w86Kk4kJm0cs1j2AqQIo5y0NdWM9IQkKAoY6QaTq5nfvSNS0Zjf6qkggwiNOA0pRtpIvl3zGOIjRqAnFIUP8N5P3Qx6NSj8tJEZIdc9mYd8u+rUnRxwmbgFqYICLd/+8oYxTiLCNWZIqb7rCD1IkdQUM5JVvEQRgfAEjUjfUI4iogZpflUGT4wyhGEszeMa5urviRRFSk2jwCQjpMdq0ZuJ/3n9RIcXg5RykWjC8XxRmDCoYzirCA6pJFizqSEIS2r+CvEYSYS1KbJiSnAXT14mnUbdderuzVm1eVnUUQZH4BicAhecgya4Bi3QBhg8gmfwCt6sJ+vFerc+5tGSVcwcgj+wPn8AkgOdzA==</latexit><latexit sha1_base64="iDfnS2Hg/a98SFr4xfdVQxRAeak=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUcpMEXQlBTcuK9gHdMqQSTNtaCYTkoxYxvkJN/6KGxeKuBXc+Tem01lo64HA4ZxzubknEIwq7TjfVmlldW19o7xZ2dre2d2z9w86Kk4kJm0cs1j2AqQIo5y0NdWM9IQkKAoY6QaTq5nfvSNS0Zjf6qkggwiNOA0pRtpIvl3zGOIjRqAnFIUP8N5P3Qx6NSj8tJEZIdc9mYd8u+rUnRxwmbgFqYICLd/+8oYxTiLCNWZIqb7rCD1IkdQUM5JVvEQRgfAEjUjfUI4iogZpflUGT4wyhGEszeMa5urviRRFSk2jwCQjpMdq0ZuJ/3n9RIcXg5RykWjC8XxRmDCoYzirCA6pJFizqSEIS2r+CvEYSYS1KbJiSnAXT14mnUbdderuzVm1eVnUUQZH4BicAhecgya4Bi3QBhg8gmfwCt6sJ+vFerc+5tGSVcwcgj+wPn8AkgOdzA==</latexit><latexit sha1_base64="iDfnS2Hg/a98SFr4xfdVQxRAeak=">AAACFXicbVDLSgMxFM3UV62vUZdugkVwUcpMEXQlBTcuK9gHdMqQSTNtaCYTkoxYxvkJN/6KGxeKuBXc+Tem01lo64HA4ZxzubknEIwq7TjfVmlldW19o7xZ2dre2d2z9w86Kk4kJm0cs1j2AqQIo5y0NdWM9IQkKAoY6QaTq5nfvSNS0Zjf6qkggwiNOA0pRtpIvl3zGOIjRqAnFIUP8N5P3Qx6NSj8tJEZIdc9mYd8u+rUnRxwmbgFqYICLd/+8oYxTiLCNWZIqb7rCD1IkdQUM5JVvEQRgfAEjUjfUI4iogZpflUGT4wyhGEszeMa5urviRRFSk2jwCQjpMdq0ZuJ/3n9RIcXg5RykWjC8XxRmDCoYzirCA6pJFizqSEIS2r+CvEYSYS1KbJiSnAXT14mnUbdderuzVm1eVnUUQZH4BicAhecgya4Bi3QBhg8gmfwCt6sJ+vFerc+5tGSVcwcgj+wPn8AkgOdzA==</latexit>

etc

G =
<latexit sha1_base64="QiyMEsSlysfB0YODEVNMbvjK8mc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8KDHCtYW0lA22027dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pZXVtfaO8Wdna3tndq+4fPBqVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkrfD0c3Ubz9xbYRKHnCc8iCmg0REglG0kn/by7upERNyRXrVmlt3ZyDLxCtIDQo0e9Wvbl+xLOYJMkmN8T03xSCnGgWTfFLpZoanlI3ogPuWJjTmJshnJ0/IiVX6JFLaVoJkpv6eyGlszDgObWdMcWgWvan4n+dnGF0GuUjSDHnC5ouiTBJUZPo/6QvNGcqxJZRpYW8lbEg1ZWhTqtgQvMWXl8njWd1z6979ea1xXcRRhiM4hlPw4AIacAdNaAEDBc/wCm8OOi/Ou/Mxby05xcwh/IHz+QNpTJCn</latexit><latexit sha1_base64="QiyMEsSlysfB0YODEVNMbvjK8mc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8KDHCtYW0lA22027dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pZXVtfaO8Wdna3tndq+4fPBqVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkrfD0c3Ubz9xbYRKHnCc8iCmg0REglG0kn/by7upERNyRXrVmlt3ZyDLxCtIDQo0e9Wvbl+xLOYJMkmN8T03xSCnGgWTfFLpZoanlI3ogPuWJjTmJshnJ0/IiVX6JFLaVoJkpv6eyGlszDgObWdMcWgWvan4n+dnGF0GuUjSDHnC5ouiTBJUZPo/6QvNGcqxJZRpYW8lbEg1ZWhTqtgQvMWXl8njWd1z6979ea1xXcRRhiM4hlPw4AIacAdNaAEDBc/wCm8OOi/Ou/Mxby05xcwh/IHz+QNpTJCn</latexit><latexit sha1_base64="QiyMEsSlysfB0YODEVNMbvjK8mc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8KDHCtYW0lA22027dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pZXVtfaO8Wdna3tndq+4fPBqVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkrfD0c3Ubz9xbYRKHnCc8iCmg0REglG0kn/by7upERNyRXrVmlt3ZyDLxCtIDQo0e9Wvbl+xLOYJMkmN8T03xSCnGgWTfFLpZoanlI3ogPuWJjTmJshnJ0/IiVX6JFLaVoJkpv6eyGlszDgObWdMcWgWvan4n+dnGF0GuUjSDHnC5ouiTBJUZPo/6QvNGcqxJZRpYW8lbEg1ZWhTqtgQvMWXl8njWd1z6979ea1xXcRRhiM4hlPw4AIacAdNaAEDBc/wCm8OOi/Ou/Mxby05xcwh/IHz+QNpTJCn</latexit><latexit sha1_base64="QiyMEsSlysfB0YODEVNMbvjK8mc=">AAAB8nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0ItS8KDHCtYW0lA22027dJMNuxOhhP4MLx4U8eqv8ea/cdvmoK0PBh7vzTAzL0ylMOi6305pZXVtfaO8Wdna3tndq+4fPBqVacZbTEmlOyE1XIqEt1Cg5J1UcxqHkrfD0c3Ubz9xbYRKHnCc8iCmg0REglG0kn/by7upERNyRXrVmlt3ZyDLxCtIDQo0e9Wvbl+xLOYJMkmN8T03xSCnGgWTfFLpZoanlI3ogPuWJjTmJshnJ0/IiVX6JFLaVoJkpv6eyGlszDgObWdMcWgWvan4n+dnGF0GuUjSDHnC5ouiTBJUZPo/6QvNGcqxJZRpYW8lbEg1ZWhTqtgQvMWXl8njWd1z6979ea1xXcRRhiM4hlPw4AIacAdNaAEDBc/wCm8OOi/Ou/Mxby05xcwh/IHz+QNpTJCn</latexit>

B

B

Observations:

B

B

• Entanglement entropyB fixed by      or 
• Entanglement entropy      cross-correlations [well-known, but nice demo]
• Complexity sensitive to the whole       

6=
<latexit sha1_base64="YdU6d/Mh9en87qkCwgvpoU2TBl8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5u4uxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt7nfeUKleSwfzDRBP6IjyUPOqMmlvsTHQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwVumnGhPKJnSEPUsljVD72fzWGTmzypCEsbIlDZmrvycyGmk9jQLbGVEz1steLv7n9VITXvsZl0lqULLFojAVxMQkf5wMuUJmxNQSyhS3txI2pooyY+Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEYnuEV3pzIeXHenY9Fa8kpZo7hD5zPHxbZjj4=</latexit><latexit sha1_base64="YdU6d/Mh9en87qkCwgvpoU2TBl8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5u4uxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt7nfeUKleSwfzDRBP6IjyUPOqMmlvsTHQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwVumnGhPKJnSEPUsljVD72fzWGTmzypCEsbIlDZmrvycyGmk9jQLbGVEz1steLv7n9VITXvsZl0lqULLFojAVxMQkf5wMuUJmxNQSyhS3txI2pooyY+Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEYnuEV3pzIeXHenY9Fa8kpZo7hD5zPHxbZjj4=</latexit><latexit sha1_base64="YdU6d/Mh9en87qkCwgvpoU2TBl8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5u4uxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt7nfeUKleSwfzDRBP6IjyUPOqMmlvsTHQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwVumnGhPKJnSEPUsljVD72fzWGTmzypCEsbIlDZmrvycyGmk9jQLbGVEz1steLv7n9VITXvsZl0lqULLFojAVxMQkf5wMuUJmxNQSyhS3txI2pooyY+Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEYnuEV3pzIeXHenY9Fa8kpZo7hD5zPHxbZjj4=</latexit><latexit sha1_base64="YdU6d/Mh9en87qkCwgvpoU2TBl8=">AAAB63icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUvHisYD+gDWWznbRLN5u4uxFK6F/w4kERr/4hb/4bN20O2vpg4PHeDDPzgkRwbVz32ymtrW9sbpW3Kzu7e/sH1cOjto5TxbDFYhGrbkA1Ci6xZbgR2E0U0igQ2Akmt7nfeUKleSwfzDRBP6IjyUPOqMmlvsTHQbXm1t05yCrxClKDAs1B9as/jFkaoTRMUK17npsYP6PKcCZwVumnGhPKJnSEPUsljVD72fzWGTmzypCEsbIlDZmrvycyGmk9jQLbGVEz1steLv7n9VITXvsZl0lqULLFojAVxMQkf5wMuUJmxNQSyhS3txI2pooyY+Op2BC85ZdXSfui7rl17/6y1rgp4ijDCZzCOXhwBQ24gya0gMEYnuEV3pzIeXHenY9Fa8kpZo7hD5zPHxbZjj4=</latexit>

G1
<latexit sha1_base64="RPrZc3OR3s/HC/CocaKNqJmlh1Q=">AAACF3icdVBLSwMxGMz6rPW16tFLsAgepCRFbHuRggc9VrAP2C5LNk3b0OyDJCuUZf+FF/+KFw+KeNWb/8ZsH6CiA4FhZr7ky/ix4Eoj9GktLa+srq0XNoqbW9s7u/befltFiaSsRSMRya5PFBM8ZC3NtWDdWDIS+IJ1/PFl7nfumFQ8Cm/1JGZuQIYhH3BKtJE8u5z2ppc4cui7KSojhDDGpznB1XNkSL1eq+BaduWlOMs8u7TIwEUGLjIQ55ZBCczR9OyPXj+iScBCTQVRysEo1m5KpOZUsKzYSxSLCR2TIXMMDUnAlJtOV8rgsVH6cBBJc0INp+r3iZQESk0C3yQDokfqt5eLf3lOogc1N+VhnGgW0tlDg0RAHcG8JNjnklEtJoYQKrnZFdIRkYRqU2XRlLD4KfyftCtljMr45qzUuJjXUQCH4AicAAyqoAGuQRO0AAX34BE8gxfrwXqyXq23WXTJms8cgB+w3r8AvHeb3g==</latexit><latexit sha1_base64="RPrZc3OR3s/HC/CocaKNqJmlh1Q=">AAACF3icdVBLSwMxGMz6rPW16tFLsAgepCRFbHuRggc9VrAP2C5LNk3b0OyDJCuUZf+FF/+KFw+KeNWb/8ZsH6CiA4FhZr7ky/ix4Eoj9GktLa+srq0XNoqbW9s7u/befltFiaSsRSMRya5PFBM8ZC3NtWDdWDIS+IJ1/PFl7nfumFQ8Cm/1JGZuQIYhH3BKtJE8u5z2ppc4cui7KSojhDDGpznB1XNkSL1eq+BaduWlOMs8u7TIwEUGLjIQ55ZBCczR9OyPXj+iScBCTQVRysEo1m5KpOZUsKzYSxSLCR2TIXMMDUnAlJtOV8rgsVH6cBBJc0INp+r3iZQESk0C3yQDokfqt5eLf3lOogc1N+VhnGgW0tlDg0RAHcG8JNjnklEtJoYQKrnZFdIRkYRqU2XRlLD4KfyftCtljMr45qzUuJjXUQCH4AicAAyqoAGuQRO0AAX34BE8gxfrwXqyXq23WXTJms8cgB+w3r8AvHeb3g==</latexit><latexit sha1_base64="RPrZc3OR3s/HC/CocaKNqJmlh1Q=">AAACF3icdVBLSwMxGMz6rPW16tFLsAgepCRFbHuRggc9VrAP2C5LNk3b0OyDJCuUZf+FF/+KFw+KeNWb/8ZsH6CiA4FhZr7ky/ix4Eoj9GktLa+srq0XNoqbW9s7u/befltFiaSsRSMRya5PFBM8ZC3NtWDdWDIS+IJ1/PFl7nfumFQ8Cm/1JGZuQIYhH3BKtJE8u5z2ppc4cui7KSojhDDGpznB1XNkSL1eq+BaduWlOMs8u7TIwEUGLjIQ55ZBCczR9OyPXj+iScBCTQVRysEo1m5KpOZUsKzYSxSLCR2TIXMMDUnAlJtOV8rgsVH6cBBJc0INp+r3iZQESk0C3yQDokfqt5eLf3lOogc1N+VhnGgW0tlDg0RAHcG8JNjnklEtJoYQKrnZFdIRkYRqU2XRlLD4KfyftCtljMr45qzUuJjXUQCH4AicAAyqoAGuQRO0AAX34BE8gxfrwXqyXq23WXTJms8cgB+w3r8AvHeb3g==</latexit><latexit sha1_base64="RPrZc3OR3s/HC/CocaKNqJmlh1Q=">AAACF3icdVBLSwMxGMz6rPW16tFLsAgepCRFbHuRggc9VrAP2C5LNk3b0OyDJCuUZf+FF/+KFw+KeNWb/8ZsH6CiA4FhZr7ky/ix4Eoj9GktLa+srq0XNoqbW9s7u/befltFiaSsRSMRya5PFBM8ZC3NtWDdWDIS+IJ1/PFl7nfumFQ8Cm/1JGZuQIYhH3BKtJE8u5z2ppc4cui7KSojhDDGpznB1XNkSL1eq+BaduWlOMs8u7TIwEUGLjIQ55ZBCczR9OyPXj+iScBCTQVRysEo1m5KpOZUsKzYSxSLCR2TIXMMDUnAlJtOV8rgsVH6cBBJc0INp+r3iZQESk0C3yQDokfqt5eLf3lOogc1N+VhnGgW0tlDg0RAHcG8JNjnklEtJoYQKrnZFdIRkYRqU2XRlLD4KfyftCtljMr45qzUuJjXUQCH4AicAAyqoAGuQRO0AAX34BE8gxfrwXqyXq23WXTJms8cgB+w3r8AvHeb3g==</latexit>

G2
<latexit sha1_base64="VyWYv0GDgoKyt8bJE1/2zcipfqc=">AAACF3icdVDNS8MwHE3n15xfVY9egkPwIKXdHN0uMvCgxwnuA7Yy0izbwtK0JKkwSv8LL/4rXjwo4lVv/jdm3QYq+iDweO/9kl+eHzEqlW1/GrmV1bX1jfxmYWt7Z3fP3D9oyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNufXM789h0Rkob8Vk0j4gVoxOmQYqS01DetpJdd0hUj30tsyym5bsU5s61areZWynNil6vpVT8ppWnfLC4zcJmBywx0LDtDESzQ6JsfvUGI44BwhRmSsuvYkfISJBTFjKSFXixJhPAEjUhXU44CIr0kWymFJ1oZwGEo9OEKZur3iQQFUk4DXycDpMbytzcT//K6sRpWvYTyKFaE4/lDw5hBFcJZSXBABcGKTTVBWFC9K8RjJBBWusqCLmH5U/g/aZUsR3d1c16sXyzqyIMjcAxOgQNcUAfXoAGaAIN78AiewYvxYDwZr8bbPJozFjOH4AeM9y9UXJxB</latexit><latexit sha1_base64="VyWYv0GDgoKyt8bJE1/2zcipfqc=">AAACF3icdVDNS8MwHE3n15xfVY9egkPwIKXdHN0uMvCgxwnuA7Yy0izbwtK0JKkwSv8LL/4rXjwo4lVv/jdm3QYq+iDweO/9kl+eHzEqlW1/GrmV1bX1jfxmYWt7Z3fP3D9oyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNufXM789h0Rkob8Vk0j4gVoxOmQYqS01DetpJdd0hUj30tsyym5bsU5s61areZWynNil6vpVT8ppWnfLC4zcJmBywx0LDtDESzQ6JsfvUGI44BwhRmSsuvYkfISJBTFjKSFXixJhPAEjUhXU44CIr0kWymFJ1oZwGEo9OEKZur3iQQFUk4DXycDpMbytzcT//K6sRpWvYTyKFaE4/lDw5hBFcJZSXBABcGKTTVBWFC9K8RjJBBWusqCLmH5U/g/aZUsR3d1c16sXyzqyIMjcAxOgQNcUAfXoAGaAIN78AiewYvxYDwZr8bbPJozFjOH4AeM9y9UXJxB</latexit><latexit sha1_base64="VyWYv0GDgoKyt8bJE1/2zcipfqc=">AAACF3icdVDNS8MwHE3n15xfVY9egkPwIKXdHN0uMvCgxwnuA7Yy0izbwtK0JKkwSv8LL/4rXjwo4lVv/jdm3QYq+iDweO/9kl+eHzEqlW1/GrmV1bX1jfxmYWt7Z3fP3D9oyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNufXM789h0Rkob8Vk0j4gVoxOmQYqS01DetpJdd0hUj30tsyym5bsU5s61areZWynNil6vpVT8ppWnfLC4zcJmBywx0LDtDESzQ6JsfvUGI44BwhRmSsuvYkfISJBTFjKSFXixJhPAEjUhXU44CIr0kWymFJ1oZwGEo9OEKZur3iQQFUk4DXycDpMbytzcT//K6sRpWvYTyKFaE4/lDw5hBFcJZSXBABcGKTTVBWFC9K8RjJBBWusqCLmH5U/g/aZUsR3d1c16sXyzqyIMjcAxOgQNcUAfXoAGaAIN78AiewYvxYDwZr8bbPJozFjOH4AeM9y9UXJxB</latexit><latexit sha1_base64="VyWYv0GDgoKyt8bJE1/2zcipfqc=">AAACF3icdVDNS8MwHE3n15xfVY9egkPwIKXdHN0uMvCgxwnuA7Yy0izbwtK0JKkwSv8LL/4rXjwo4lVv/jdm3QYq+iDweO/9kl+eHzEqlW1/GrmV1bX1jfxmYWt7Z3fP3D9oyTAWmDRxyELR8ZEkjHLSVFQx0okEQYHPSNufXM789h0Rkob8Vk0j4gVoxOmQYqS01DetpJdd0hUj30tsyym5bsU5s61areZWynNil6vpVT8ppWnfLC4zcJmBywx0LDtDESzQ6JsfvUGI44BwhRmSsuvYkfISJBTFjKSFXixJhPAEjUhXU44CIr0kWymFJ1oZwGEo9OEKZur3iQQFUk4DXycDpMbytzcT//K6sRpWvYTyKFaE4/lDw5hBFcJZSXBABcGKTTVBWFC9K8RjJBBWusqCLmH5U/g/aZUsR3d1c16sXyzqyIMjcAxOgQNcUAfXoAGaAIN78AiewYvxYDwZr8bbPJozFjOH4AeM9y9UXJxB</latexit>

G 
<latexit sha1_base64="LQXRbStZTTJmqyNMtqZGPUjISDI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUPOixgv2ANpTNdtIu3WzS3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfy0UwS9CM6kDzkjBorte96WTfRfNorV9yqOwdZJV5OKpCj3it/dfsxSyOUhgmqdcdzE+NnVBnOBE5L3VRjQtmIDrBjqaQRaj+b3zslZ1bpkzBWtqQhc/X3REYjrSdRYDsjaoZ62ZuJ/3md1ITXfsZlkhqUbLEoTAUxMZk9T/pcITNiYgllittbCRtSRZmxEZVsCN7yy6ukeVH13Kr3cFmp3eRxFOEETuEcPLiCGtxDHRrAQMAzvMKbM3ZenHfnY9FacPKZY/gD5/MHMp6QDA==</latexit><latexit sha1_base64="LQXRbStZTTJmqyNMtqZGPUjISDI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUPOixgv2ANpTNdtIu3WzS3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfy0UwS9CM6kDzkjBorte96WTfRfNorV9yqOwdZJV5OKpCj3it/dfsxSyOUhgmqdcdzE+NnVBnOBE5L3VRjQtmIDrBjqaQRaj+b3zslZ1bpkzBWtqQhc/X3REYjrSdRYDsjaoZ62ZuJ/3md1ITXfsZlkhqUbLEoTAUxMZk9T/pcITNiYgllittbCRtSRZmxEZVsCN7yy6ukeVH13Kr3cFmp3eRxFOEETuEcPLiCGtxDHRrAQMAzvMKbM3ZenHfnY9FacPKZY/gD5/MHMp6QDA==</latexit><latexit sha1_base64="LQXRbStZTTJmqyNMtqZGPUjISDI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUPOixgv2ANpTNdtIu3WzS3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfy0UwS9CM6kDzkjBorte96WTfRfNorV9yqOwdZJV5OKpCj3it/dfsxSyOUhgmqdcdzE+NnVBnOBE5L3VRjQtmIDrBjqaQRaj+b3zslZ1bpkzBWtqQhc/X3REYjrSdRYDsjaoZ62ZuJ/3md1ITXfsZlkhqUbLEoTAUxMZk9T/pcITNiYgllittbCRtSRZmxEZVsCN7yy6ukeVH13Kr3cFmp3eRxFOEETuEcPLiCGtxDHRrAQMAzvMKbM3ZenHfnY9FacPKZY/gD5/MHMp6QDA==</latexit><latexit sha1_base64="LQXRbStZTTJmqyNMtqZGPUjISDI=">AAAB73icbVBNS8NAEJ3Ur1q/qh69LBbBU0lE0JMUPOixgv2ANpTNdtIu3WzS3Y1QQv+EFw+KePXvePPfuG1z0NYHA4/3ZpiZFySCa+O6305hbX1jc6u4XdrZ3ds/KB8eNXWcKoYNFotYtQOqUXCJDcONwHaikEaBwFYwup35rSdUmsfy0UwS9CM6kDzkjBorte96WTfRfNorV9yqOwdZJV5OKpCj3it/dfsxSyOUhgmqdcdzE+NnVBnOBE5L3VRjQtmIDrBjqaQRaj+b3zslZ1bpkzBWtqQhc/X3REYjrSdRYDsjaoZ62ZuJ/3md1ITXfsZlkhqUbLEoTAUxMZk9T/pcITNiYgllittbCRtSRZmxEZVsCN7yy6ukeVH13Kr3cFmp3eRxFOEETuEcPLiCGtxDHRrAQMAzvMKbM3ZenHfnY9FacPKZY/gD5/MHMp6QDA==</latexit>

Subregion complexity:
fix, e.g.,       G1

<latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit>

consider       with the same                  G 0
<latexit sha1_base64="gAaxIObqHhyq2p1BLtnjmlHCqMo=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoCcpeNBjBfsh7VKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhYngxnreNyqsrK6tbxQ3S1vbO7t75f2DpolTTVmDxiLW7ZAYJrhiDcutYO1EMyJDwVrh6Gbqt56YNjxWD3acsECSgeIRp8Q66fG2l3UTw08nvXLFq3oz4GXi56QCOeq98le3H9NUMmWpIMZ0fC+xQUa05VSwSambGpYQOiID1nFUEclMkM0OnuATp/RxFGtXyuKZ+nsiI9KYsQxdpyR2aBa9qfif10ltdBVkXCWpZYrOF0WpwDbG0+9xn2tGrRg7Qqjm7lZMh0QTal1GJReCv/jyMmmeV32v6t9fVGrXeRxFOIJjOAMfLqEGd1CHBlCQ8Ayv8IY0ekHv6GPeWkD5zCH8Afr8AZWckD0=</latexit><latexit sha1_base64="gAaxIObqHhyq2p1BLtnjmlHCqMo=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoCcpeNBjBfsh7VKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhYngxnreNyqsrK6tbxQ3S1vbO7t75f2DpolTTVmDxiLW7ZAYJrhiDcutYO1EMyJDwVrh6Gbqt56YNjxWD3acsECSgeIRp8Q66fG2l3UTw08nvXLFq3oz4GXi56QCOeq98le3H9NUMmWpIMZ0fC+xQUa05VSwSambGpYQOiID1nFUEclMkM0OnuATp/RxFGtXyuKZ+nsiI9KYsQxdpyR2aBa9qfif10ltdBVkXCWpZYrOF0WpwDbG0+9xn2tGrRg7Qqjm7lZMh0QTal1GJReCv/jyMmmeV32v6t9fVGrXeRxFOIJjOAMfLqEGd1CHBlCQ8Ayv8IY0ekHv6GPeWkD5zCH8Afr8AZWckD0=</latexit><latexit sha1_base64="gAaxIObqHhyq2p1BLtnjmlHCqMo=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoCcpeNBjBfsh7VKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhYngxnreNyqsrK6tbxQ3S1vbO7t75f2DpolTTVmDxiLW7ZAYJrhiDcutYO1EMyJDwVrh6Gbqt56YNjxWD3acsECSgeIRp8Q66fG2l3UTw08nvXLFq3oz4GXi56QCOeq98le3H9NUMmWpIMZ0fC+xQUa05VSwSambGpYQOiID1nFUEclMkM0OnuATp/RxFGtXyuKZ+nsiI9KYsQxdpyR2aBa9qfif10ltdBVkXCWpZYrOF0WpwDbG0+9xn2tGrRg7Qqjm7lZMh0QTal1GJReCv/jyMmmeV32v6t9fVGrXeRxFOIJjOAMfLqEGd1CHBlCQ8Ayv8IY0ekHv6GPeWkD5zCH8Afr8AZWckD0=</latexit><latexit sha1_base64="gAaxIObqHhyq2p1BLtnjmlHCqMo=">AAAB8HicbVBNSwMxEJ3Ur1q/qh69BIvoqeyKoCcpeNBjBfsh7VKyabYNTbJLkhXK0l/hxYMiXv053vw3pu0etPXBwOO9GWbmhYngxnreNyqsrK6tbxQ3S1vbO7t75f2DpolTTVmDxiLW7ZAYJrhiDcutYO1EMyJDwVrh6Gbqt56YNjxWD3acsECSgeIRp8Q66fG2l3UTw08nvXLFq3oz4GXi56QCOeq98le3H9NUMmWpIMZ0fC+xQUa05VSwSambGpYQOiID1nFUEclMkM0OnuATp/RxFGtXyuKZ+nsiI9KYsQxdpyR2aBa9qfif10ltdBVkXCWpZYrOF0WpwDbG0+9xn2tGrRg7Qqjm7lZMh0QTal1GJReCv/jyMmmeV32v6t9fVGrXeRxFOIJjOAMfLqEGd1CHBlCQ8Ayv8IY0ekHv6GPeWkD5zCH8Afr8AZWckD0=</latexit>

G1
<latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit><latexit sha1_base64="mZ0FNtmT1Etv/d8PG4Z6qQMoqvE=">AAAB7HicdVBNSwMxEJ2tX7V+VT16CRbBU0mK2PYiBQ96rODaQltKNk3b0Gx2SbJCWfobvHhQxKs/yJv/xmxbQUUfDDzem2FmXhBLYSzGH15uZXVtfSO/Wdja3tndK+4f3Jko0Yz7LJKRbgfUcCkU962wkrdjzWkYSN4KJpeZ37rn2ohI3dppzHshHSkxFIxaJ/lX/ZTM+sUSLmOMCSEoI6R6jh2p12sVUkMksxxKsESzX3zvDiKWhFxZJqkxHYJj20uptoJJPit0E8NjyiZ0xDuOKhpy00vnx87QiVMGaBhpV8qiufp9IqWhMdMwcJ0htWPz28vEv7xOYoe1XipUnFiu2GLRMJHIRij7HA2E5szKqSOUaeFuRWxMNWXW5VNwIXx9iv4nd5UywWVyc1ZqXCzjyMMRHMMpEKhCA66hCT4wEPAAT/DsKe/Re/FeF605bzlzCD/gvX0C0QCOrQ==</latexit>

C[⇢B ] := min 0C[| 0i]
<latexit sha1_base64="gDELhQyEgNrnDtqXZMTYAnDQB2k=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARXZUZKSiCUuzGZQV7gZlhyKRpG5pkhiQjlHFexI2v4saFIi7ciG9jello6w+Bj/+cQ875o4RRpR3n2yosLa+srhXXSxubW9s79u5eS8WpxKSJYxbLToQUYVSQpqaakU4iCeIRI+1oWB/X2/dEKhqLOz1KSMBRX9AexUgbK7Srdc+XgzjMrvMAXlxCnyM9kDzjVORh5ieKHuew7j1MyJdI9BkJQrvsVJyJ4CK4MyiDmRqh/el3Y5xyIjRmSCnPdRIdZEhqihnJS36qSILwEPWJZ1AgTlSQTa7L4ZFxurAXS/OEhhP390SGuFIjHpnO8fJqvjY2/6t5qe6dBxkVSaqJwNOPeimDOobjqGCXSoI1GxlAWFKzK8QDJBHWJtCSCcGdP3kRWqcV16m4t9Vy7WoWRxEcgENwAlxwBmrgBjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgj6+sHci2iIQ==</latexit><latexit sha1_base64="gDELhQyEgNrnDtqXZMTYAnDQB2k=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARXZUZKSiCUuzGZQV7gZlhyKRpG5pkhiQjlHFexI2v4saFIi7ciG9jello6w+Bj/+cQ875o4RRpR3n2yosLa+srhXXSxubW9s79u5eS8WpxKSJYxbLToQUYVSQpqaakU4iCeIRI+1oWB/X2/dEKhqLOz1KSMBRX9AexUgbK7Srdc+XgzjMrvMAXlxCnyM9kDzjVORh5ieKHuew7j1MyJdI9BkJQrvsVJyJ4CK4MyiDmRqh/el3Y5xyIjRmSCnPdRIdZEhqihnJS36qSILwEPWJZ1AgTlSQTa7L4ZFxurAXS/OEhhP390SGuFIjHpnO8fJqvjY2/6t5qe6dBxkVSaqJwNOPeimDOobjqGCXSoI1GxlAWFKzK8QDJBHWJtCSCcGdP3kRWqcV16m4t9Vy7WoWRxEcgENwAlxwBmrgBjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgj6+sHci2iIQ==</latexit><latexit sha1_base64="gDELhQyEgNrnDtqXZMTYAnDQB2k=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARXZUZKSiCUuzGZQV7gZlhyKRpG5pkhiQjlHFexI2v4saFIi7ciG9jello6w+Bj/+cQ875o4RRpR3n2yosLa+srhXXSxubW9s79u5eS8WpxKSJYxbLToQUYVSQpqaakU4iCeIRI+1oWB/X2/dEKhqLOz1KSMBRX9AexUgbK7Srdc+XgzjMrvMAXlxCnyM9kDzjVORh5ieKHuew7j1MyJdI9BkJQrvsVJyJ4CK4MyiDmRqh/el3Y5xyIjRmSCnPdRIdZEhqihnJS36qSILwEPWJZ1AgTlSQTa7L4ZFxurAXS/OEhhP390SGuFIjHpnO8fJqvjY2/6t5qe6dBxkVSaqJwNOPeimDOobjqGCXSoI1GxlAWFKzK8QDJBHWJtCSCcGdP3kRWqcV16m4t9Vy7WoWRxEcgENwAlxwBmrgBjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgj6+sHci2iIQ==</latexit><latexit sha1_base64="gDELhQyEgNrnDtqXZMTYAnDQB2k=">AAACHXicbZDLSgMxFIYz9VbrbdSlm2ARXZUZKSiCUuzGZQV7gZlhyKRpG5pkhiQjlHFexI2v4saFIi7ciG9jello6w+Bj/+cQ875o4RRpR3n2yosLa+srhXXSxubW9s79u5eS8WpxKSJYxbLToQUYVSQpqaakU4iCeIRI+1oWB/X2/dEKhqLOz1KSMBRX9AexUgbK7Srdc+XgzjMrvMAXlxCnyM9kDzjVORh5ieKHuew7j1MyJdI9BkJQrvsVJyJ4CK4MyiDmRqh/el3Y5xyIjRmSCnPdRIdZEhqihnJS36qSILwEPWJZ1AgTlSQTa7L4ZFxurAXS/OEhhP390SGuFIjHpnO8fJqvjY2/6t5qe6dBxkVSaqJwNOPeimDOobjqGCXSoI1GxlAWFKzK8QDJBHWJtCSCcGdP3kRWqcV16m4t9Vy7WoWRxEcgENwAlxwBmrgBjRAE2DwCJ7BK3iznqwX6936mLYWrNnMPvgj6+sHci2iIQ==</latexit>

Evidences for                                         (c.f. with                                  )C[⇢B ] + C[⇢B̄ ] � C[| i]
<latexit sha1_base64="HXnhL89zMeahsTj7rSwyKY8BzGc=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGVFLtxWcFeYGYYMulpG5rJjElGKGOfxI2v4saFIoIrfRvTi6CtPwT+fOcckvOHCWdK2/aXlVtYXFpeya8W1tY3NreK2zsNFaeSQp3GPJatkCjgTEBdM82hlUggUcihGfaro3rzDqRisbjRgwT8iHQF6zBKtEFB8bTqerIXB9nl0MdH+OfmhUQaZJjXhVuD771EMexJIroc/KBYssv2WHjeOFNTQlPVguKH145pGoHQlBOlXMdOtJ8RqRnlMCx4qYKE0D7pgmusIBEoPxuvN8QHhrRxJ5bmCI3H9PdERiKlBlFoOiOie2q2NoL/1dxUd879jIkk1SDo5KFOyrGO8Sgr3GYSqOYDYwiVzPwV0x6RhGqTaMGE4MyuPG8ax2XHLjvXJ6XKxTSOPNpD++gQOegMVdAVqqE6ougBPaEX9Go9Ws/Wm/U+ac1Z05ld9EfW5zduWKIM</latexit><latexit sha1_base64="HXnhL89zMeahsTj7rSwyKY8BzGc=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGVFLtxWcFeYGYYMulpG5rJjElGKGOfxI2v4saFIoIrfRvTi6CtPwT+fOcckvOHCWdK2/aXlVtYXFpeya8W1tY3NreK2zsNFaeSQp3GPJatkCjgTEBdM82hlUggUcihGfaro3rzDqRisbjRgwT8iHQF6zBKtEFB8bTqerIXB9nl0MdH+OfmhUQaZJjXhVuD771EMexJIroc/KBYssv2WHjeOFNTQlPVguKH145pGoHQlBOlXMdOtJ8RqRnlMCx4qYKE0D7pgmusIBEoPxuvN8QHhrRxJ5bmCI3H9PdERiKlBlFoOiOie2q2NoL/1dxUd879jIkk1SDo5KFOyrGO8Sgr3GYSqOYDYwiVzPwV0x6RhGqTaMGE4MyuPG8ax2XHLjvXJ6XKxTSOPNpD++gQOegMVdAVqqE6ougBPaEX9Go9Ws/Wm/U+ac1Z05ld9EfW5zduWKIM</latexit><latexit sha1_base64="HXnhL89zMeahsTj7rSwyKY8BzGc=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGVFLtxWcFeYGYYMulpG5rJjElGKGOfxI2v4saFIoIrfRvTi6CtPwT+fOcckvOHCWdK2/aXlVtYXFpeya8W1tY3NreK2zsNFaeSQp3GPJatkCjgTEBdM82hlUggUcihGfaro3rzDqRisbjRgwT8iHQF6zBKtEFB8bTqerIXB9nl0MdH+OfmhUQaZJjXhVuD771EMexJIroc/KBYssv2WHjeOFNTQlPVguKH145pGoHQlBOlXMdOtJ8RqRnlMCx4qYKE0D7pgmusIBEoPxuvN8QHhrRxJ5bmCI3H9PdERiKlBlFoOiOie2q2NoL/1dxUd879jIkk1SDo5KFOyrGO8Sgr3GYSqOYDYwiVzPwV0x6RhGqTaMGE4MyuPG8ax2XHLjvXJ6XKxTSOPNpD++gQOegMVdAVqqE6ougBPaEX9Go9Ws/Wm/U+ac1Z05ld9EfW5zduWKIM</latexit><latexit sha1_base64="HXnhL89zMeahsTj7rSwyKY8BzGc=">AAACHnicbZDLSgMxFIYz9VbrrerSTbAIglBmRNGVFLtxWcFeYGYYMulpG5rJjElGKGOfxI2v4saFIoIrfRvTi6CtPwT+fOcckvOHCWdK2/aXlVtYXFpeya8W1tY3NreK2zsNFaeSQp3GPJatkCjgTEBdM82hlUggUcihGfaro3rzDqRisbjRgwT8iHQF6zBKtEFB8bTqerIXB9nl0MdH+OfmhUQaZJjXhVuD771EMexJIroc/KBYssv2WHjeOFNTQlPVguKH145pGoHQlBOlXMdOtJ8RqRnlMCx4qYKE0D7pgmusIBEoPxuvN8QHhrRxJ5bmCI3H9PdERiKlBlFoOiOie2q2NoL/1dxUd879jIkk1SDo5KFOyrGO8Sgr3GYSqOYDYwiVzPwV0x6RhGqTaMGE4MyuPG8ax2XHLjvXJ6XKxTSOPNpD++gQOegMVdAVqqE6ougBPaEX9Go9Ws/Wm/U+ac1Z05ld9EfW5zduWKIM</latexit>

CV [B] + CV [B̄]  CV



Towards convergence
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Towards convergence

further progress on
conformal symmetry

complexity for
circuits with “euclideons”?

gravity dual to TNR?

circuit length of MERA?
1806.08376 by Flory & Miekley
1807.04422 by Caputa & Magan


