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Motivation and underlying question: 

To establish a generalized bulk boundary correspondence for higher-order 
topological phases of matter (HOTPs). 

• What are the possible surface terminations for HOTPs? 

• Is there a generalized notion of anomalies for HOTPs? 

In this work, we focus on hinge HOTPs.



Higher-Order Topological Phases:  

• 1st Order Topological Phases:

• 2nd Order Topological Phases:

• 3rd Order Topological Phases* :

p>1 require spatial symmetries that map one surface to another.

D=2 D=3

eg. TIs, TSCs, SPTs

* Benalcazar et al; Schindler et al; Brouwer et al; Khalaf; …

Defining feature : Bulk Boundary correspondence

This  
talk

pth  order phases =)
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1st-Order Topological Phases:  

Equivalence classes of gapped (and symmetric) short-range entangled systems. 

D dimensional bulk: 

Characterized by  
topological response/ index.

D-1 dimensional surface: 

Anomalous i.e cannot  
be realized as a 

symmetric phase of matter  
in  D-1-dimensions

Bulk-Boundary correspondence

Bulk

Boundary



Bulk-boundary correspondence for TIs

Bulk topological response: Sem-resp[A] =
✓

8⇡2

Z

M
F ^ F
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Anomalous surface terminations:

• Gapless:

Single Dirac Cone

Z [A] = |Z [A]| exp
(
� i⇡

2

X

k

sgn(�k[A])

)

:=: |Z [A]| exp
⇢
� i⇡⌘[A]

2

�
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; ✓ = 0 or ⇡.
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Anomalous

ZTI[M, A] = |Z [A]| exp
⇢
� i⇡⌘[@M, A]

2
+ iS✓=⇡em-resp[M, A]

�

<latexit sha1_base64="kcu5F1/gsAaKhuwbvxOJxzG1KbA="></latexit><latexit sha1_base64="kcu5F1/gsAaKhuwbvxOJxzG1KbA="></latexit><latexit sha1_base64="kcu5F1/gsAaKhuwbvxOJxzG1KbA="></latexit><latexit sha1_base64="kcu5F1/gsAaKhuwbvxOJxzG1KbA="></latexit>

Non-Anomalous

* Witten RMP (2016); Alvarez-Gaume Della Pietra, Moore (1985)



• Symmetry broken:

Time reversal breaking
(ferromagnetic coating)

Single Chiral  
Dirac mode

U(1) breaking
(s-wave pairing)

• Anomalous Surface Topological Order (STO):

* Vishwanath-Senthil; Bonderson-Nayak-Qi; Chen-Fidkoski-Vishwanath; Metlitski et al; … 

pi flux vortex 
with majorana  
zero mode

�xy = ±1

2
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➡ Minimal realization known as T-Pfaffian: T-Pfa�an =
⇥
U(1)8 ⇥ Ising

⇤
/Z2
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➡ By physical requirements the topological order needs to have:

๏ A local fermion, i.e cannot be described by a modular tensor category. 

๏ Chiral central charge 

๏ Hall conductance 

c� = 1/2.
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�xy = 1/2.
<latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit>

j ! 0 1 2 3 4 5 6 7
1 1 i 1 i
 �1 �i �1 �i
� 1 �1 �1 1

Charge 0 e/4 e/2 3e/4 e 5e/4 3e/2 2e
<latexit sha1_base64="HI/Qul6hNdyFhcI+cmz8O7WIZcg="></latexit><latexit sha1_base64="HI/Qul6hNdyFhcI+cmz8O7WIZcg="></latexit><latexit sha1_base64="HI/Qul6hNdyFhcI+cmz8O7WIZcg="></latexit><latexit sha1_base64="HI/Qul6hNdyFhcI+cmz8O7WIZcg="></latexit>

12  !  2
<latexit sha1_base64="71Pw66/k+2q+5QFnW8PQ++x+Jsk=">AAACCHicbZA9SwNBEIbn/DZ+RS0VXAyCldyl0TJoY2nARCEJx95mL1nc2z1255RwpLTxr9hYKGrrT7Cz86e4+Sg08YWFh3dmmJ03SqWw6Ptf3szs3PzC4tJyYWV1bX2juLlVtzozjNeYltpcR9RyKRSvoUDJr1PDaRJJfhXdnA3qV7fcWKHVJfZS3kpoR4lYMIrOCot7QZiX+02pVUfyGI3odJEao+9IM7UiLIfFkn/kD0WmIRhDqbL7Vv0GgIuw+Nlsa5YlXCGT1NpG4KfYyqlBwSTvF5qZ5SllN7TDGw4VTbht5cND+uTAOW0Sa+OeQjJ0f0/kNLG2l0SuM6HYtZO1gflfrZFhfNLKhUoz5IqNFsWZJKjJIBXSFoYzlD0HlBnh/kpYlxrK0GVXcCEEkydPQ718FDiuujROYaQl2IF9OIQAjqEC53ABNWBwD4/wDC/eg/fkvXrvo9YZbzyzDX/kffwAEpWcNQ==</latexit><latexit sha1_base64="eD7WA8fxslvhJizXGUedC9VpAu4=">AAACCHicbZDLSgMxFIYz9VbrrepS0WARXJWZbnQpunHZgr1AW4ZMmmlDM8mQnFHK0KUbX8WNC8W69RHc+Qy+hOlloa0/BD7+cw4n5w9iwQ247peTWVpeWV3Lruc2Nre2d/K7ezWjEk1ZlSqhdCMghgkuWRU4CNaINSNRIFg96F+P6/U7pg1X8hYGMWtHpCt5yCkBa/n5Y89PS8OWULIrWAiad3tAtFb3uBUb7pf8fMEtuhPhRfBmULg8HFW+H45GZT//2eoomkRMAhXEmKbnxtBOiQZOBRvmWolhMaF90mVNi5JEzLTTySFDfGqdDg6Vtk8Cnri/J1ISGTOIAtsZEeiZ+drY/K/WTCC8aKdcxgkwSaeLwkRgUHicCu5wzSiIgQVCNbd/xbRHNKFgs8vZELz5kxehVip6lis2jSs0VRYdoBN0hjx0ji7RDSqjKqLoAT2hF/TqPDrPzpvzPm3NOLOZffRHzscP8Mudmw==</latexit><latexit sha1_base64="eD7WA8fxslvhJizXGUedC9VpAu4=">AAACCHicbZDLSgMxFIYz9VbrrepS0WARXJWZbnQpunHZgr1AW4ZMmmlDM8mQnFHK0KUbX8WNC8W69RHc+Qy+hOlloa0/BD7+cw4n5w9iwQ247peTWVpeWV3Lruc2Nre2d/K7ezWjEk1ZlSqhdCMghgkuWRU4CNaINSNRIFg96F+P6/U7pg1X8hYGMWtHpCt5yCkBa/n5Y89PS8OWULIrWAiad3tAtFb3uBUb7pf8fMEtuhPhRfBmULg8HFW+H45GZT//2eoomkRMAhXEmKbnxtBOiQZOBRvmWolhMaF90mVNi5JEzLTTySFDfGqdDg6Vtk8Cnri/J1ISGTOIAtsZEeiZ+drY/K/WTCC8aKdcxgkwSaeLwkRgUHicCu5wzSiIgQVCNbd/xbRHNKFgs8vZELz5kxehVip6lis2jSs0VRYdoBN0hjx0ji7RDSqjKqLoAT2hF/TqPDrPzpvzPm3NOLOZffRHzscP8Mudmw==</latexit><latexit sha1_base64="iLMVzlg1xLED3Ph8t9XXsfUad3E=">AAACCHicbZC7TsMwFIYdrqXcAowMWFRITFXSBcYKFsYi0YvUVJHjOqlVx47sE1AVdWThVVgYQIiVR2DjbXAvA7T8kqVP/zlHx+ePMsENeN63s7K6tr6xWdoqb+/s7u27B4cto3JNWZMqoXQnIoYJLlkTOAjWyTQjaSRYOxpeT+rte6YNV/IORhnrpSSRPOaUgLVC98QPi9o4EEomgsWgeTIAorV6wEFmeFgL3YpX9abCy+DPoYLmaoTuV9BXNE+ZBCqIMV3fy6BXEA2cCjYuB7lhGaFDkrCuRUlSZnrF9JAxPrNOH8dK2ycBT93fEwVJjRmlke1MCQzMYm1i/lfr5hBf9gousxyYpLNFcS4wKDxJBfe5ZhTEyAKhmtu/YjogmlCw2ZVtCP7iycvQqlV9y7depX41j6OEjtEpOkc+ukB1dIMaqIkoekTP6BW9OU/Oi/PufMxaV5z5zBH6I+fzBwKbmfA=</latexit>

16  !  6
<latexit sha1_base64="DB1gf43GZCG8MgPZxxyjauQbCZ4=">AAACCHicbZA9SwNBEIbn/IzxK2qp4KIIVnJnES2DNpYJGBWScOxt9pLFvd1jd04JR0ob/4qNhaK2/gQ7O3+Km8RCE19YeHhnhtl5o1QKi77/6U1Nz8zOzRcWiotLyyurpbX1C6szw3idaanNVUQtl0LxOgqU/Co1nCaR5JfR9emgfnnDjRVanWMv5a2EdpSIBaPorLC0HYR5ud+UWnUkj9GIThepMfqWNFMrwnJY2vUP/KHIJAQ/sFvZeq19AUA1LH0025plCVfIJLW2EfgptnJqUDDJ+8VmZnlK2TXt8IZDRRNuW/nwkD7Zc06bxNq4p5AM3d8TOU2s7SWR60wodu14bWD+V2tkGB+3cqHSDLlio0VxJglqMkiFtIXhDGXPAWVGuL8S1qWGMnTZFV0IwfjJk3BxeBA4rrk0TmCkAmzCDuxDAEdQgTOoQh0Y3MEDPMGzd+89ei/e26h1yvuZ2YA/8t6/AR8hnD0=</latexit><latexit sha1_base64="ESDkoYT20ZM9EN78VZbMoEZHui8=">AAACCHicbZDLSgMxFIYz9VbrrepS0WARXJUZF9Vl0Y3LFuwF2jJk0kwbzCRDckYpQ5fd+CpuXCjWrY/gzmfwJUwvC28/BD7+cw4n5w9iwQ247oeTWVhcWl7JrubW1jc2t/LbO3WjEk1ZjSqhdDMghgkuWQ04CNaMNSNRIFgjuLmc1Bu3TBuu5DUMYtaJSE/ykFMC1vLzh56floZtoWRPsBA07/WBaK3ucDs23C/5+YJbdKfCf8GbQ6G8P65+jg7GFT//3u4qmkRMAhXEmJbnxtBJiQZOBRvm2olhMaE3pMdaFiWJmOmk00OG+Ng6XRwqbZ8EPHW/T6QkMmYQBbYzItA3v2sT879aK4HwvJNyGSfAJJ0tChOBQeFJKrjLNaMgBhYI1dz+FdM+0YSCzS5nQ/B+n/wX6qdFz3LVpnGBZsqiPXSETpCHzlAZXaEKqiGKRugBPaFn5955dF6c11lrxpnP7KIfct6+AP1XnaM=</latexit><latexit sha1_base64="ESDkoYT20ZM9EN78VZbMoEZHui8=">AAACCHicbZDLSgMxFIYz9VbrrepS0WARXJUZF9Vl0Y3LFuwF2jJk0kwbzCRDckYpQ5fd+CpuXCjWrY/gzmfwJUwvC28/BD7+cw4n5w9iwQ247oeTWVhcWl7JrubW1jc2t/LbO3WjEk1ZjSqhdDMghgkuWQ04CNaMNSNRIFgjuLmc1Bu3TBuu5DUMYtaJSE/ykFMC1vLzh56floZtoWRPsBA07/WBaK3ucDs23C/5+YJbdKfCf8GbQ6G8P65+jg7GFT//3u4qmkRMAhXEmJbnxtBJiQZOBRvm2olhMaE3pMdaFiWJmOmk00OG+Ng6XRwqbZ8EPHW/T6QkMmYQBbYzItA3v2sT879aK4HwvJNyGSfAJJ0tChOBQeFJKrjLNaMgBhYI1dz+FdM+0YSCzS5nQ/B+n/wX6qdFz3LVpnGBZsqiPXSETpCHzlAZXaEKqiGKRugBPaFn5955dF6c11lrxpnP7KIfct6+AP1XnaM=</latexit><latexit sha1_base64="w/B6EnUej//hWAnkADJFO1GrrHU=">AAACCHicbZC7TsMwFIadcivlVmBkwKJCYqoShsJYwcJYJHqRmihyXKe16tiRfQKqoo4svAoLAwix8ghsvA3uZYCWX7L06T/n6Pj8USq4Adf9dgorq2vrG8XN0tb2zu5eef+gZVSmKWtSJZTuRMQwwSVrAgfBOqlmJIkEa0fD60m9fc+04UrewShlQUL6ksecErBWWD72wrw29oWSfcFi0Lw/AKK1esB+anhYC8sVt+pOhZfBm0MFzdUIy19+T9EsYRKoIMZ0PTeFICcaOBVsXPIzw1JCh6TPuhYlSZgJ8ukhY3xqnR6OlbZPAp66vydykhgzSiLbmRAYmMXaxPyv1s0gvgxyLtMMmKSzRXEmMCg8SQX3uGYUxMgCoZrbv2I6IJpQsNmVbAje4snL0DqvepZv3Ur9ah5HER2hE3SGPHSB6ugGNVATUfSIntErenOenBfn3fmYtRac+cwh+iPn8wcPJ5n4</latexit>

T :
<latexit sha1_base64="P5ODJHyx+ofkBm70x0OjoWzGtFg=">AAAB8nicbZDLSgMxFIbP1Fsdb1WXboJFcFVm3CiCWHTjskJv0A4lk2ba0EwyJBmhDAVfwo0LRdz6Hu7d+TZm2i609YfAx3/OIf85YcKZNp737RRWVtfWN4qb7tb2zu5eaf+gqWWqCG0QyaVqh1hTzgRtGGY4bSeK4jjktBWObvN664EqzaSom3FCgxgPBIsYwcZanW6MzZBgjuqXvVLZq3hToWXw51C+/nSvHgGg1it9dfuSpDEVhnCsdcf3EhNkWBlGOJ243VTTBJMRHtCORYFjqoNsGnmCTqzTR5FU9gmDpu7viQzHWo/j0HbmEfViLTf/q3VSE10EGRNJaqggs4+ilCMjUb4/6jNFieFjC5goZrMiMsQKE2Ov5Noj+IsrL0PzrOJbvvfK1RuYqQhHcAyn4MM5VOEOatAAAhKe4AVeHeM8O2/O+6y14MxnDuGPnI8fCvmSlQ==</latexit><latexit sha1_base64="ewY13IzzhWsadtx15uMRZXLnx/U=">AAAB8nicbZDLSgMxFIYzXut4q7p0EyyCqzLjRhHEohuXFXqDdiiZNNOGZpIhOSOUoY/hxoUi3foe7t2Ib2Om7UJbfwh8/Occ8p8TJoIb8LxvZ2V1bX1js7Dlbu/s7u0XDw4bRqWasjpVQulWSAwTXLI6cBCslWhG4lCwZji8y+vNR6YNV7IGo4QFMelLHnFKwFrtTkxgQInAtatuseSVvanwMvhzKN18uNfJ5MutdoufnZ6iacwkUEGMafteAkFGNHAq2NjtpIYlhA5Jn7UtShIzE2TTyGN8ap0ejpS2TwKeur8nMhIbM4pD25lHNIu13Pyv1k4hugwyLpMUmKSzj6JUYFA43x/3uGYUxMgCoZrbrJgOiCYU7JVcewR/ceVlaJyXfcsPXqlyi2YqoGN0gs6Qjy5QBd2jKqojihR6Qi/o1QHn2XlzJrPWFWc+c4T+yHn/Afx5lAk=</latexit><latexit sha1_base64="ewY13IzzhWsadtx15uMRZXLnx/U=">AAAB8nicbZDLSgMxFIYzXut4q7p0EyyCqzLjRhHEohuXFXqDdiiZNNOGZpIhOSOUoY/hxoUi3foe7t2Ib2Om7UJbfwh8/Occ8p8TJoIb8LxvZ2V1bX1js7Dlbu/s7u0XDw4bRqWasjpVQulWSAwTXLI6cBCslWhG4lCwZji8y+vNR6YNV7IGo4QFMelLHnFKwFrtTkxgQInAtatuseSVvanwMvhzKN18uNfJ5MutdoufnZ6iacwkUEGMafteAkFGNHAq2NjtpIYlhA5Jn7UtShIzE2TTyGN8ap0ejpS2TwKeur8nMhIbM4pD25lHNIu13Pyv1k4hugwyLpMUmKSzj6JUYFA43x/3uGYUxMgCoZrbrJgOiCYU7JVcewR/ceVlaJyXfcsPXqlyi2YqoGN0gs6Qjy5QBd2jKqojihR6Qi/o1QHn2XlzJrPWFWc+c4T+yHn/Afx5lAk=</latexit><latexit sha1_base64="+ap3MFFpehUJiaxIsoqzfIGEeAY=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiRuFFdFNy4r9AVtKJPppB06yYSZG6GEfoYbF4q49Wvc+TdO2iy09cDA4Zx7mXNPkEhh0HW/ndLG5tb2Tnm3srd/cHhUPT7pGJVqxttMSaV7ATVcipi3UaDkvURzGgWSd4Ppfe53n7g2QsUtnCXcj+g4FqFgFK3UH0QUJ4xK0rodVmtu3V2ArBOvIDUo0BxWvwYjxdKIx8gkNabvuQn6GdUomOTzyiA1PKFsSse8b2lMI278bBF5Ti6sMiKh0vbFSBbq742MRsbMosBO5hHNqpeL/3n9FMMbPxNxkiKP2fKjMJUEFcnvJyOhOUM5s4QyLWxWwiZUU4a2pYotwVs9eZ10ruqe5Y9urXFX1FGGMziHS/DgGhrwAE1oAwMFz/AKbw46L86787EcLTnFzin8gfP5A5uykMg=</latexit>

else

   Similarly Anomalous STOs have been proposed for Topological superconductors 
   and SPTs in general.

local fermion



Back to the central question: 

What are the other possible symmetric surface terminations of
hinge higher order topological phases?

C2nT
<latexit sha1_base64="+4iDykIPksj1w41JbTtZpRVHR0I=">AAACAnicbVC7SgNBFL0bXzG+ooIgNoNBsAq7abQMprFMIC9Iwjo7mU2GzM4uM7NCWBYbf8XGQhFbv8LOxm9xskmhiQcGzpxzL/fe40WcKW3bX1ZubX1jcyu/XdjZ3ds/KB4etVUYS0JbJOSh7HpYUc4EbWmmOe1GkuLA47TjTWozv3NPpWKhaOppRAcBHgnmM4K1kdziaT/Aeqz8pJa6SUWk2ZdgjppusWSX7QxolTgLUqqeNL7vAKDuFj/7w5DEARWacKxUz7EjPUiw1Ixwmhb6saIRJhM8oj1DBQ6oGiTZCSm6MMoQ+aE0T2iUqb87EhwoNQ08U5ktvOzNxP+8Xqz960HCRBRrKsh8kB9zpEM0ywMNmaRE86khmEhmdkVkjCUm2qRWMCE4yyevknal7BjeMGncwBx5OINzuAQHrqAKt1CHFhB4gCd4gVfr0Xq23qz3eWnOWvQcwx9YHz/njplB</latexit><latexit sha1_base64="U2NwP69CmiAHKN4ik/4VqynjTYs=">AAACAnicbVC7SgNBFL0bXzG+VgVBbAaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsAQbf8VGUBFbS7/AzsZvcbJJoYkHBs6ccy/33uNFnCntOF9WZm19Y3Mru53b2d3bP7APj5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8saVmd+6pVKxUNT1JKK9AA8F8xnB2kh9+7QbYD1SflKZ9pOimKZfgjmq9+28U3BSoFXiLki+dFL7Zk/lj2rf/uwOQhIHVGjCsVId14l0L8FSM8LpNNeNFY0wGeMh7RgqcEBVL0lPmKILowyQH0rzhEap+rsjwYFSk8AzlenCy95M/M/rxNq/7iVMRLGmgswH+TFHOkSzPNCASUo0nxiCiWRmV0RGWGKiTWo5E4K7fPIqaRYLruE1k0YZ5sjCGZzDJbhwBSW4gSo0gMAdPMAzvFj31qP1ar3NSzPWoucY/sB6/wE43pr9</latexit><latexit sha1_base64="U2NwP69CmiAHKN4ik/4VqynjTYs=">AAACAnicbVC7SgNBFL0bXzG+VgVBbAaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsAQbf8VGUBFbS7/AzsZvcbJJoYkHBs6ccy/33uNFnCntOF9WZm19Y3Mru53b2d3bP7APj5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8saVmd+6pVKxUNT1JKK9AA8F8xnB2kh9+7QbYD1SflKZ9pOimKZfgjmq9+28U3BSoFXiLki+dFL7Zk/lj2rf/uwOQhIHVGjCsVId14l0L8FSM8LpNNeNFY0wGeMh7RgqcEBVL0lPmKILowyQH0rzhEap+rsjwYFSk8AzlenCy95M/M/rxNq/7iVMRLGmgswH+TFHOkSzPNCASUo0nxiCiWRmV0RGWGKiTWo5E4K7fPIqaRYLruE1k0YZ5sjCGZzDJbhwBSW4gSo0gMAdPMAzvFj31qP1ar3NSzPWoucY/sB6/wE43pr9</latexit><latexit sha1_base64="kXF1oB/FTlasXTkDnxnSqfYYIcU=">AAACAnicbVDLSsNAFL2pr1pfUVfiZrAIrkrSjS6L3bis0Be0IUymk3boZBJmJkIJxY2/4saFIm79Cnf+jdM0C209MHDmnHu5954g4Uxpx/m2ShubW9s75d3K3v7B4ZF9fNJVcSoJ7ZCYx7IfYEU5E7Sjmea0n0iKo4DTXjBtLvzeA5WKxaKtZwn1IjwWLGQEayP59tkwwnqiwqw597O6mOdfgjlq+3bVqTk50DpxC1KFAi3f/hqOYpJGVGjCsVID10m0l2GpGeF0XhmmiiaYTPGYDgwVOKLKy/IT5ujSKCMUxtI8oVGu/u7IcKTULApMZb7wqrcQ//MGqQ5vvIyJJNVUkOWgMOVIx2iRBxoxSYnmM0MwkczsisgES0y0Sa1iQnBXT14n3XrNNfzeqTZuizjKcA4XcAUuXEMD7qAFHSDwCM/wCm/Wk/VivVsfy9KSVfScwh9Ynz9Y9pdc</latexit>

symmetric second-order topological phases:

Fermionic HOTI

Fermionic HOTSC

Bosonic HOSPT

Higher-order phase Symmetry Chiral Hinge mode

C2nT n U(1)
<latexit sha1_base64="UAtJaE9Ur4Vi3nsumPknkDXhVn0=">AAACGHicbVBNS8NAEJ3Ur1q/qh69LBahImjSix6LvXis0LSFppTNdqNLN5uwuxFKyM/w4sn/4cWDIl5789+4TSto64OFt+/NMDPPjzlT2ra/rMLK6tr6RnGztLW9s7tX3j9oqyiRhLok4pHs+lhRzgR1NdOcdmNJcehz2vFHjanfeaBSsUi09Dim/RDfCRYwgrWRBuULL8T6XgVpIxukNZHlX4I5aiGPaxZShX4q3KzqnA7KFfvczoGWiTMnlfqxd/YMAM1BeeINI5KEVGjCsVI9x451P8VSM8JpVvISRWNMRviO9gwV2Izsp/lhGToxyhAFkTRPaJSrvztSHCo1Dn1TmS+56E3F/7xeooOrfspEnGgqyGxQkHCkIzRNCQ2ZpETzsSGYSGZ2ReQeS0y0ybJkQnAWT14m7dq5Y/itSeMaZijCERxDFRy4hDrcQBNcIPAIL/AG79aT9Wp9WJ+z0oI17zmEP7Am3676oZk=</latexit><latexit sha1_base64="/Gjjz/EBNZCxdqMrkLVqf94p6SQ=">AAACGHicbVDLSsNAFJ34rPUVdelmaBEqQk260WWxG5cV+oImlMl00g6dTMLMRAghf6Ebf8WNC0Xcdte/cZpW0NYDA2fOuZd77/EiRqWyrJmxsbm1vbNb2CvuHxweHZsnpx0ZxgKTNg5ZKHoekoRRTtqKKkZ6kSAo8BjpepPG3O8+EiFpyFsqiYgboBGnPsVIaWlgXjsBUmPpp41skNZ4ln8xYrAFHaZoQCT8qWhnFftyYJatqpUDrhN7Scr1knP1NKsnzYE5dYYhjgPCFWZIyr5tRcpNkVAUM5IVnViSCOEJGpG+phzpkW6aH5bBC60MoR8K/biCufq7I0WBlEng6cp8yVVvLv7n9WPl37op5VGsCMeLQX7MoArhPCU4pIJgxRJNEBZU7wrxGAmElc6yqEOwV09eJ51a1db8QadxBxYogHNQAhVggxtQB/egCdoAg2fwCt7Bh/FivBmfxteidMNY9pyBPzCm37hkox8=</latexit><latexit sha1_base64="/Gjjz/EBNZCxdqMrkLVqf94p6SQ=">AAACGHicbVDLSsNAFJ34rPUVdelmaBEqQk260WWxG5cV+oImlMl00g6dTMLMRAghf6Ebf8WNC0Xcdte/cZpW0NYDA2fOuZd77/EiRqWyrJmxsbm1vbNb2CvuHxweHZsnpx0ZxgKTNg5ZKHoekoRRTtqKKkZ6kSAo8BjpepPG3O8+EiFpyFsqiYgboBGnPsVIaWlgXjsBUmPpp41skNZ4ln8xYrAFHaZoQCT8qWhnFftyYJatqpUDrhN7Scr1knP1NKsnzYE5dYYhjgPCFWZIyr5tRcpNkVAUM5IVnViSCOEJGpG+phzpkW6aH5bBC60MoR8K/biCufq7I0WBlEng6cp8yVVvLv7n9WPl37op5VGsCMeLQX7MoArhPCU4pIJgxRJNEBZU7wrxGAmElc6yqEOwV09eJ51a1db8QadxBxYogHNQAhVggxtQB/egCdoAg2fwCt7Bh/FivBmfxteidMNY9pyBPzCm37hkox8=</latexit><latexit sha1_base64="3Z3SUuxr8F9dxzD2rsrZxdieZFo=">AAACGHicbVC7TsMwFHV4lvIKMLJYVEhlKUkXGCu6MBapaSs1UeS4TmvVcSLbQaqifAYLv8LCAEKs3fgb3DRI0HIkS8fn3Kt77wkSRqWyrC9jY3Nre2e3slfdPzg8OjZPTnsyTgUmDo5ZLAYBkoRRThxFFSODRBAUBYz0g2l74fcfiZA05l01S4gXoTGnIcVIack3r90IqYkMs3buZ02eF1+MGOxClykaEQl/Kpy8bl/5Zs1qWAXgOrFLUgMlOr45d0cxTiPCFWZIyqFtJcrLkFAUM5JX3VSSBOEpGpOhphzpkV5WHJbDS62MYBgL/biChfq7I0ORlLMo0JXFkqveQvzPG6YqvPUyypNUEY6Xg8KUQRXDRUpwRAXBis00QVhQvSvEEyQQVjrLqg7BXj15nfSaDVvzB6vWuivjqIBzcAHqwAY3oAXuQQc4AIMn8ALewLvxbLwaH8bnsnTDKHvOwB8Y82+ce6AQ</latexit>

C2nT ⇥ Zf
2

<latexit sha1_base64="KxrMz99EwO9/HgCMzP3Jg2EP+8o=">AAACG3icbVC7TsMwFL0pr1JeAUYWiwqJqUq6gMRS0YWxSH2JthTHdVqrjhPZDlIV5RtYWfgVFgYQYkJi4G9w0w7QciRL555zr67v8SLOlHacbyu3srq2vpHfLGxt7+zu2fsHTRXGktAGCXko2x5WlDNBG5ppTtuRpDjwOG154+rUb91TqVgo6noS0V6Ah4L5jGBtpL5d7gZYj5SfVNN+UhZpVhLMUR11NQuoQpnieejG+Olt4qd9u+iUnAxombhzUqwUHy7uAKDWtz+7g5DEARWacKxUx3Ui3Uuw1Ixwmha6saIRJmM8pB1DBTZre0l2W4pOjDJAfijNExpl6u+JBAdKTQLPdGaXLHpT8T+vE2v/vJcwEcWaCjJb5Mcc6RBNg0IDJinRfGIIJpKZvyIywhITbeIsmBDcxZOXSbNccg2/Nmlcwgx5OIJjOAUXzqACV1CDBhB4hGd4hTfryXqx3q2PWWvOms8cwh9YXz+EvaMq</latexit><latexit sha1_base64="0+/Ye8QZ95Mchz7pNSdC+6UzIGo=">AAACG3icbVC7TsMwFHXKq5RXgBEGiwqJqUq6gMRS0YWxSH2pTYkcx2mtOk5kO0hVlG9gZeEP+AYWBhBiQmLgb3DTDtByJEvnnnOvru/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xjj+tTv3BEhacSbahKTQYiGnAYUI6Ul16w6IVIjGaT1zE2rPMtLjBhsQkfRkEiYK54He9rPbtMgc82yVbFywGViz0m5Vr6/9HvHTw3X/HT8CCch4QozJGXftmI1SJFQFDOSlZxEkhjhMRqSvqYc6bWDNL8tg6da8WEQCf24grn6eyJFoZST0NOd+SWL3lT8z+snKrgYpJTHiSIczxYFCYMqgtOgoE8FwYpNNEFYUP1XiEdIIKx0nCUdgr148jJpVyu25jc6jSswQxEcgRNwBmxwDmrgGjRAC2DwAJ7BK3gzHo0X4934mLUWjPnMIfgD4+sHDVWkUA==</latexit><latexit sha1_base64="0+/Ye8QZ95Mchz7pNSdC+6UzIGo=">AAACG3icbVC7TsMwFHXKq5RXgBEGiwqJqUq6gMRS0YWxSH2pTYkcx2mtOk5kO0hVlG9gZeEP+AYWBhBiQmLgb3DTDtByJEvnnnOvru/xYkalsqxvo7Cyura+UdwsbW3v7O6Z+wdtGSUCkxaOWCS6HpKEUU5aiipGurEgKPQY6Xjj+tTv3BEhacSbahKTQYiGnAYUI6Ul16w6IVIjGaT1zE2rPMtLjBhsQkfRkEiYK54He9rPbtMgc82yVbFywGViz0m5Vr6/9HvHTw3X/HT8CCch4QozJGXftmI1SJFQFDOSlZxEkhjhMRqSvqYc6bWDNL8tg6da8WEQCf24grn6eyJFoZST0NOd+SWL3lT8z+snKrgYpJTHiSIczxYFCYMqgtOgoE8FwYpNNEFYUP1XiEdIIKx0nCUdgr148jJpVyu25jc6jSswQxEcgRNwBmxwDmrgGjRAC2DwAJ7BK3gzHo0X4934mLUWjPnMIfgD4+sHDVWkUA==</latexit><latexit sha1_base64="VyvLsnaSCq0q7vbb8M5VJ6Gs5Ws=">AAACG3icbVC7TsMwFL3hWcorwMhiUSExVUkXGCu6MBapL9GWyHGd1qrjRLaDVEX5DxZ+hYUBhJiQGPgb3DQDtBzJ0rnn3Kvre/yYM6Ud59taW9/Y3Nou7ZR39/YPDu2j446KEklom0Q8kj0fK8qZoG3NNKe9WFIc+px2/Wlj7ncfqFQsEi09i+kwxGPBAkawNpJn1wYh1hMVpI3MS2siy0uCOWqhgWYhVShXfB/dGT+7T4PMsytO1cmBVolbkAoUaHr252AUkSSkQhOOleq7TqyHKZaaEU6z8iBRNMZkise0b6jAZu0wzW/L0LlRRiiIpHlCo1z9PZHiUKlZ6JvO/JJlby7+5/UTHVwNUybiRFNBFouChCMdoXlQaMQkJZrPDMFEMvNXRCZYYqJNnGUTgrt88irp1Kqu4bdOpX5dxFGCUziDC3DhEupwA01oA4FHeIZXeLOerBfr3fpYtK5ZxcwJ/IH19QNsZaGd</latexit>

C2nT
<latexit sha1_base64="efTkOJziNcxYbPu4JiGb0XOK5jo=">AAACA3icbVC7SgNBFL0bXzG+ooKFNoNBsAq7abQMprFMIC9Iwjo7mU2GzM4uM7NCWBZs/BUbC0Vs/Qk7G7/FySaFJh4YOHPOvdx7jxdxprRtf1m5tfWNza38dmFnd2//oHh41FZhLAltkZCHsuthRTkTtKWZ5rQbSYoDj9OON6nN/M49lYqFoqmnER0EeCSYzwjWRnKLp/0A67Hyk1rqJhWRZl+COWoit1iyy3YGtEqcBSlVTxrfdwBQd4uf/WFI4oAKTThWqufYkR4kWGpGOE0L/VjRCJMJHtGeoQIHVA2S7IYUXRhliPxQmic0ytTfHQkOlJoGnqnMNl72ZuJ/Xi/W/vUgYSKKNRVkPsiPOdIhmgWChkxSovnUEEwkM7siMsYSE21iK5gQnOWTV0m7UnYMb5g0bmCOPJzBOVyCA1dQhVuoQwsIPMATvMCr9Wg9W2/W+7w0Zy16juEPrI8fRwuZaw==</latexit><latexit sha1_base64="+kGcSKRbuCpMpOju9TJtfLP3t9c=">AAACA3icbVC7SgNBFL0bXzG+VgULbQaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsARs/BUbEUVs7fwCOxu/xckmhSYeGDhzzr3ce48Xcaa043xZmbX1jc2t7HZuZ3dv/8A+PGqqMJaENkjIQ9n2sKKcCdrQTHPajiTFgcdpyxtXZn7rlkrFQlHXk4j2AjwUzGcEayP17dNugPVI+Ull2k+KYpp+Ceaojvp23ik4KdAqcRckXzqpfbOn8ke1b392ByGJAyo04VipjutEupdgqRnhdJrrxopGmIzxkHYMFTigqpekN0zRhVEGyA+leUKjVP3dkeBAqUngmcp042VvJv7ndWLtX/cSJqJYU0Hmg/yYIx2iWSBowCQlmk8MwUQysysiIywx0Sa2nAnBXT55lTSLBdfwmkmjDHNk4QzO4RJcuIIS3EAVGkDgDh7gGV6se+vRerXe5qUZa9FzDH9gvf8AmEybJw==</latexit><latexit sha1_base64="+kGcSKRbuCpMpOju9TJtfLP3t9c=">AAACA3icbVC7SgNBFL0bXzG+VgULbQaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsARs/BUbEUVs7fwCOxu/xckmhSYeGDhzzr3ce48Xcaa043xZmbX1jc2t7HZuZ3dv/8A+PGqqMJaENkjIQ9n2sKKcCdrQTHPajiTFgcdpyxtXZn7rlkrFQlHXk4j2AjwUzGcEayP17dNugPVI+Ull2k+KYpp+Ceaojvp23ik4KdAqcRckXzqpfbOn8ke1b392ByGJAyo04VipjutEupdgqRnhdJrrxopGmIzxkHYMFTigqpekN0zRhVEGyA+leUKjVP3dkeBAqUngmcp042VvJv7ndWLtX/cSJqJYU0Hmg/yYIx2iWSBowCQlmk8MwUQysysiIywx0Sa2nAnBXT55lTSLBdfwmkmjDHNk4QzO4RJcuIIS3EAVGkDgDh7gGV6se+vRerXe5qUZa9FzDH9gvf8AmEybJw==</latexit><latexit sha1_base64="zA1Ha/viijPznisrjs//o7tO74c=">AAACA3icbVDLSsNAFL2pr1pfUXe6GSyCq5J0o8tiNy4r9AVtCJPppB06mYSZiVBCwY2/4saFIm79CXf+jdM0C209MHDmnHu5954g4Uxpx/m2ShubW9s75d3K3v7B4ZF9fNJVcSoJ7ZCYx7IfYEU5E7Sjmea0n0iKo4DTXjBtLvzeA5WKxaKtZwn1IjwWLGQEayP59tkwwnqiwqw597O6mOdfgjlqI9+uOjUnB1onbkGqUKDl21/DUUzSiApNOFZq4DqJ9jIsNSOczivDVNEEkyke04GhAkdUeVl+wxxdGmWEwliaJzTK1d8dGY6UmkWBqcw3XvUW4n/eINXhjZcxkaSaCrIcFKYc6RgtAkEjJinRfGYIJpKZXRGZYImJNrFVTAju6snrpFuvuYbfO9XGbRFHGc7hAq7AhWtowB20oAMEHuEZXuHNerJerHfrY1lasoqeU/gD6/MHuGSXhg==</latexit>

Dirac 

Majorana 

Bosonic

q = 1; c� = 1
<latexit sha1_base64="bAifg535u52g8klMQn5bAGr1aFM=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlqEbiwzbhSkUHTjsoK9QDuWTJppQ5PMmGSUMvQ93LhQxK2v4DO480Hcm14W2vpD4OM/53BO/iDmTBvX/XIWFpeWV1Yza9n1jc2t7dzObk1HiSK0SiIeqUaANeVM0qphhtNGrCgWAaf1oH85qtfvqdIskjdmEFNf4K5kISPYWOv2ruSdoxYi7fR4WPLaubxbdMdC8+BNIV8+KHx/AEClnftsdSKSCCoN4VjrpufGxk+xMoxwOsy2Ek1jTPq4S5sWJRZU++n46iE6sk4HhZGyTxo0dn9PpFhoPRCB7RTY9PRsbWT+V2smJjzzUybjxFBJJovChCMToVEEqMMUJYYPLGCimL0VkR5WmBgbVNaG4M1+eR5qJ0XP8rVN4wImysA+HEIBPDiFMlxBBapAQMEjPMOL8+A8Oa/O26R1wZnO7MEfOe8/UE2TSw==</latexit><latexit sha1_base64="GV7fDxUCuoGySqnCbPqjlI9HJOo=">AAAB9XicbZC7SgNBFIbPxluMt6ilzWgQYmHYtVGQQNDGMoK5QHYNs5PZZMjs7Dozq4Qlz2BrY6GIre/gI9j5IPZOLoVGfxj4+M85nDO/H3OmtG1/Wpm5+YXFpexybmV1bX0jv7lVV1EiCa2RiEey6WNFORO0ppnmtBlLikOf04bfPx/VG7dUKhaJKz2IqRfirmABI1gb6/qm7JwiF5F2ejgsO+18wS7ZY6G/4EyhUNktfr3fuwfVdv7D7UQkCanQhGOlWo4day/FUjPC6TDnJorGmPRxl7YMChxS5aXjq4do3zgdFETSPKHR2P05keJQqUHom84Q656arY3M/2qtRAcnXspEnGgqyGRRkHCkIzSKAHWYpETzgQFMJDO3ItLDEhNtgsqZEJzZL/+F+lHJMXxp0jiDibKwA3tQBAeOoQIXUIUaEJDwAE/wbN1Zj9aL9TppzVjTmW34JevtG8QqlGE=</latexit><latexit sha1_base64="GV7fDxUCuoGySqnCbPqjlI9HJOo=">AAAB9XicbZC7SgNBFIbPxluMt6ilzWgQYmHYtVGQQNDGMoK5QHYNs5PZZMjs7Dozq4Qlz2BrY6GIre/gI9j5IPZOLoVGfxj4+M85nDO/H3OmtG1/Wpm5+YXFpexybmV1bX0jv7lVV1EiCa2RiEey6WNFORO0ppnmtBlLikOf04bfPx/VG7dUKhaJKz2IqRfirmABI1gb6/qm7JwiF5F2ejgsO+18wS7ZY6G/4EyhUNktfr3fuwfVdv7D7UQkCanQhGOlWo4day/FUjPC6TDnJorGmPRxl7YMChxS5aXjq4do3zgdFETSPKHR2P05keJQqUHom84Q656arY3M/2qtRAcnXspEnGgqyGRRkHCkIzSKAHWYpETzgQFMJDO3ItLDEhNtgsqZEJzZL/+F+lHJMXxp0jiDibKwA3tQBAeOoQIXUIUaEJDwAE/wbN1Zj9aL9TppzVjTmW34JevtG8QqlGE=</latexit><latexit sha1_base64="wZsBVqSKW/tYSXkqnC94Afum3xo=">AAAB9XicbZDLSgMxFIbPeK31VnXpJlgEN5YZNwpSKLpxWcFeoB1LJs20oZnMmJxRytD3cONCEbe+izvfxvSy0NYfAh//OYdz8geJFAZd99tZWl5ZXVvPbeQ3t7Z3dgt7+3UTp5rxGotlrJsBNVwKxWsoUPJmojmNAskbweB6XG88cm1ErO5wmHA/oj0lQsEoWuv+oexdkjZhnex0VPY6haJbcicii+DNoAgzVTuFr3Y3ZmnEFTJJjWl5boJ+RjUKJvko304NTygb0B5vWVQ04sbPJlePyLF1uiSMtX0KycT9PZHRyJhhFNjOiGLfzNfG5n+1VorhhZ8JlaTIFZsuClNJMCbjCEhXaM5QDi1QpoW9lbA+1ZShDSpvQ/Dmv7wI9bOSZ/nWLVauZnHk4BCO4AQ8OIcK3EAVasBAwzO8wpvz5Lw4787HtHXJmc0cwB85nz9KKJEN</latexit>

c� = 1/2
<latexit sha1_base64="F25R0JBBZuZAtT4gCUV+c41Kmu8=">AAAB8HicbZDLSgMxFIbP1Futt1GXbkKLIIh1phvdCEU3LivYi7RDyaSZNjTJDElGKEOfwo0LRd36OO58G9PLQlt/CHz85xxyzh8mnGnjed9ObmV1bX0jv1nY2t7Z3XP3Dxo6ThWhdRLzWLVCrClnktYNM5y2EkWxCDlthsObSb35SJVmsbw3o4QGAvclixjBxloPpJudja/880rXLXllbyq0DP4cStVi5/QdAGpd96vTi0kqqDSEY63bvpeYIMPKMMLpuNBJNU0wGeI+bVuUWFAdZNOFx+jYOj0Uxco+adDU/T2RYaH1SIS2U2Az0Iu1iflfrZ2a6DLImExSQyWZfRSlHJkYTa5HPaYoMXxkARPF7K6IDLDCxNiMCjYEf/HkZWhUyr7lO5vGNcyUhyMowgn4cAFVuIUa1IGAgCd4gVdHOc/Om/Mxa80585lD+CPn8weRxZEP</latexit><latexit sha1_base64="MjllPonMkZZzO6EBWTdpXkXbsoA=">AAAB8HicbZDLSgMxFIbP1Futt6pLN6FFEMQ6041uhKIblxXsRdqhZNJMG0wyQ5IRhqFPoQsXirj1cdz1bUwvC239IfDxn3PIOX8Qc6aN646d3Mrq2vpGfrOwtb2zu1fcP2jqKFGENkjEI9UOsKacSdowzHDajhXFIuC0FTzeTOqtJ6o0i+S9SWPqCzyQLGQEG2s9kF52Nrryzqu9YtmtuFOhZfDmUK6Vuqcv41pa7xW/u/2IJIJKQzjWuuO5sfEzrAwjnI4K3UTTGJNHPKAdixILqv1suvAIHVunj8JI2ScNmrq/JzIstE5FYDsFNkO9WJuY/9U6iQkv/YzJODFUktlHYcKRidDketRnihLDUwuYKGZ3RWSIFSbGZlSwIXiLJy9Ds1rxLN/ZNK5hpjwcQQlOwIMLqMEt1KEBBAQ8wxu8O8p5dT6cz1lrzpnPHMIfOV8/my+SlQ==</latexit><latexit sha1_base64="MjllPonMkZZzO6EBWTdpXkXbsoA=">AAAB8HicbZDLSgMxFIbP1Futt6pLN6FFEMQ6041uhKIblxXsRdqhZNJMG0wyQ5IRhqFPoQsXirj1cdz1bUwvC239IfDxn3PIOX8Qc6aN646d3Mrq2vpGfrOwtb2zu1fcP2jqKFGENkjEI9UOsKacSdowzHDajhXFIuC0FTzeTOqtJ6o0i+S9SWPqCzyQLGQEG2s9kF52Nrryzqu9YtmtuFOhZfDmUK6Vuqcv41pa7xW/u/2IJIJKQzjWuuO5sfEzrAwjnI4K3UTTGJNHPKAdixILqv1suvAIHVunj8JI2ScNmrq/JzIstE5FYDsFNkO9WJuY/9U6iQkv/YzJODFUktlHYcKRidDketRnihLDUwuYKGZ3RWSIFSbGZlSwIXiLJy9Ds1rxLN/ZNK5hpjwcQQlOwIMLqMEt1KEBBAQ8wxu8O8p5dT6cz1lrzpnPHMIfOV8/my+SlQ==</latexit><latexit sha1_base64="yz/vinDGxQ/h3d+xoYxmE1SOJH4=">AAAB8HicbZDLSgMxFIZPvNZ6q7p0EyyCG+tMN7oRim5cVrAXaYeSSTNtaJIZkoxQhj6FGxeKuPVx3Pk2pu0stPWHwMd/ziHn/GEiuLGe941WVtfWNzYLW8Xtnd29/dLBYdPEqaasQWMR63ZIDBNcsYblVrB2ohmRoWCtcHQ7rbeemDY8Vg92nLBAkoHiEafEOuuR9rLzybV/Ue2Vyl7Fmwkvg59DGXLVe6Wvbj+mqWTKUkGM6fheYoOMaMupYJNiNzUsIXREBqzjUBHJTJDNFp7gU+f0cRRr95TFM/f3REakMWMZuk5J7NAs1qbmf7VOaqOrIOMqSS1TdP5RlApsYzy9Hve5ZtSKsQNCNXe7YjokmlDrMiq6EPzFk5ehWa34ju+9cu0mj6MAx3ACZ+DDJdTgDurQAAoSnuEV3pBGL+gdfcxbV1A+cwR/hD5/AH9Gj4Y=</latexit>

c� = 8
<latexit sha1_base64="bbh6v/cDNCQYBsjMwgXjfv9Ls/8=">AAAB7nicbZC7SgNBFIbPeo3xFrW0GQ1CGsOujWmEoI1lBHOBZAmzk7PJkNnZZWZWCEsewsZCEVsfw2ew80HsnVwKTfxh4OM/5zDn/EEiuDau++WsrK6tb2zmtvLbO7t7+4WDw4aOU8WwzmIRq1ZANQousW64EdhKFNIoENgMhjeTevMBleaxvDejBP2I9iUPOaPGWk3Wzc7HV5VuoeiW3anIMnhzKFZPSt8fAFDrFj47vZilEUrDBNW67bmJ8TOqDGcCx/lOqjGhbEj72LYoaYTaz6brjsmZdXokjJV90pCp+3sio5HWoyiwnRE1A71Ym5j/1dqpCSt+xmWSGpRs9lGYCmJiMrmd9LhCZsTIAmWK210JG1BFmbEJ5W0I3uLJy9C4KHuW72wa1zBTDo7hFErgwSVU4RZqUAcGQ3iEZ3hxEufJeXXeZq0rznzmCP7Ief8BrjmRVg==</latexit><latexit sha1_base64="QHKkPioSu6a998bz6FrS5+LDQLs=">AAAB7nicbZC7SgNBFIbPxluMt6ilzWgQYmHYtTGNELSxjGAukCxhdjJJhszOLjNnhbDkGcTGQhFbn8NHsPNB7J1cCo3+MPDxn3OYc/4glsKg6346maXlldW17HpuY3Nreye/u1c3UaIZr7FIRroZUMOlULyGAiVvxprTMJC8EQyvJvXGHddGROoWRzH3Q9pXoicYRWs1WCc9HV+UO/mCW3KnIn/Bm0Ohclj8er9vn1Q7+Y92N2JJyBUySY1peW6Mfko1Cib5ONdODI8pG9I+b1lUNOTGT6frjsmxdbqkF2n7FJKp+3MipaExozCwnSHFgVmsTcz/aq0Ee2U/FSpOkCs2+6iXSIIRmdxOukJzhnJkgTIt7K6EDaimDG1CORuCt3jyX6iflTzLNzaNS5gpCwdwBEXw4BwqcA1VqAGDITzAEzw7sfPovDivs9aMM5/Zh19y3r4BIiWSbA==</latexit><latexit sha1_base64="QHKkPioSu6a998bz6FrS5+LDQLs=">AAAB7nicbZC7SgNBFIbPxluMt6ilzWgQYmHYtTGNELSxjGAukCxhdjJJhszOLjNnhbDkGcTGQhFbn8NHsPNB7J1cCo3+MPDxn3OYc/4glsKg6346maXlldW17HpuY3Nreye/u1c3UaIZr7FIRroZUMOlULyGAiVvxprTMJC8EQyvJvXGHddGROoWRzH3Q9pXoicYRWs1WCc9HV+UO/mCW3KnIn/Bm0Ohclj8er9vn1Q7+Y92N2JJyBUySY1peW6Mfko1Cib5ONdODI8pG9I+b1lUNOTGT6frjsmxdbqkF2n7FJKp+3MipaExozCwnSHFgVmsTcz/aq0Ee2U/FSpOkCs2+6iXSIIRmdxOukJzhnJkgTIt7K6EDaimDG1CORuCt3jyX6iflTzLNzaNS5gpCwdwBEXw4BwqcA1VqAGDITzAEzw7sfPovDivs9aMM5/Zh19y3r4BIiWSbA==</latexit><latexit sha1_base64="QRi25f/abCxD3cfuoMNhp62jzIs=">AAAB7nicbZA9SwNBEIbn4leMX1FLm8Ug2BjubJJGCNpYRjAfkBxhb7OXLNnbO3bnhHDkR9hYKGLr77Hz37hJrtDEFxYe3plhZ94gkcKg6347hY3Nre2d4m5pb//g8Kh8fNI2caoZb7FYxrobUMOlULyFAiXvJprTKJC8E0zu5vXOE9dGxOoRpwn3IzpSIhSMorU6bJBdzW7qg3LFrboLkXXwcqhAruag/NUfxiyNuEImqTE9z03Qz6hGwSSflfqp4QllEzriPYuKRtz42WLdGbmwzpCEsbZPIVm4vycyGhkzjQLbGVEcm9Xa3Pyv1ksxrPuZUEmKXLHlR2EqCcZkfjsZCs0ZyqkFyrSwuxI2ppoytAmVbAje6snr0L6uepYf3ErjNo+jCGdwDpfgQQ0acA9NaAGDCTzDK7w5ifPivDsfy9aCk8+cwh85nz+oFI8Y</latexit>

Surface pasting

IQHE 

p± ip
<latexit sha1_base64="RMSRpU7J1/IXo/iC77bbiDyV4Cw=">AAACAnicbVDLSsNAFL2pr1pfUVeii8EiuCqJG10W3bhswT6gCWUynbRDZ5IwMxFKKG78FTcuFHHjwq9w585PcZoW1NYDA2fOuZd77wkSzpR2nE+rsLS8srpWXC9tbG5t79i7e00Vp5LQBol5LNsBVpSziDY005y2E0mxCDhtBcOrid+6pVKxOLrRo4T6AvcjFjKCtZG69oEnsB6oMEvGXiIQ+/l27bJTcXKgReLOSLl69Fb/AoBa1/7wejFJBY004Vipjusk2s+w1IxwOi55qaIJJkPcpx1DIyyo8rP8hDE6MUoPhbE0L9IoV393ZFgoNRKBqcw3nPcm4n9eJ9XhhZ+xKEk1jch0UJhypGM0yQP1mKRE85EhmEhmdkVkgCUm2qRWMiG48ycvkuZZxTW8btK4hCmKcAjHcAounEMVrqEGDSBwBw/wBM/WvfVovViv09KCNevZhz+w3r8BTEmaNg==</latexit><latexit sha1_base64="lTNZBvja4h63Wv/h90JXI82XDFc=">AAACAnicbVDLSgMxFM3UV62vUVeiSLAIrsqMG10W3bhswT6gU0omzbShSSYkGaEMxY1+ihsXirjpwq9w5zf4E6bTglo9EDg5517uvSeUjGrjeR9ObmFxaXklv1pYW9/Y3HK3d+o6ThQmNRyzWDVDpAmjgtQMNYw0pSKIh4w0wsHlxG/cEKVpLK7NUJI2Rz1BI4qRsVLH3Qs4Mn0dpXIUSA7p97fjFr2SlwH+Jf6MFMsH4+rn/eG40nHfg26ME06EwQxp3fI9adopUoZiRkaFINFEIjxAPdKyVCBOdDvNThjBY6t0YRQr+4SBmfqzI0Vc6yEPbWW24bw3Ef/zWomJztspFTIxRODpoChh0MRwkgfsUkWwYUNLEFbU7gpxHymEjU2tYEPw50/+S+qnJd/yqk3jAkyRB/vgCJwAH5yBMrgCFVADGNyCB/AEnp0759F5cV6npTln1rMLfsF5+wIqjpuc</latexit><latexit sha1_base64="lTNZBvja4h63Wv/h90JXI82XDFc=">AAACAnicbVDLSgMxFM3UV62vUVeiSLAIrsqMG10W3bhswT6gU0omzbShSSYkGaEMxY1+ihsXirjpwq9w5zf4E6bTglo9EDg5517uvSeUjGrjeR9ObmFxaXklv1pYW9/Y3HK3d+o6ThQmNRyzWDVDpAmjgtQMNYw0pSKIh4w0wsHlxG/cEKVpLK7NUJI2Rz1BI4qRsVLH3Qs4Mn0dpXIUSA7p97fjFr2SlwH+Jf6MFMsH4+rn/eG40nHfg26ME06EwQxp3fI9adopUoZiRkaFINFEIjxAPdKyVCBOdDvNThjBY6t0YRQr+4SBmfqzI0Vc6yEPbWW24bw3Ef/zWomJztspFTIxRODpoChh0MRwkgfsUkWwYUNLEFbU7gpxHymEjU2tYEPw50/+S+qnJd/yqk3jAkyRB/vgCJwAH5yBMrgCFVADGNyCB/AEnp0759F5cV6npTln1rMLfsF5+wIqjpuc</latexit><latexit sha1_base64="tZpVUbvw6YpNR9M6VPAMg/h7R+w=">AAACAnicbVDLSgMxFL1TX7W+Rl2Jm2ARXJUZN7osunFZwT6gHUomzbShyUxIMkIZiht/xY0LRdz6Fe78G9PpgNp6IHByzr3ce08oOdPG876c0srq2vpGebOytb2zu+fuH7R0kipCmyThieqEWFPOYto0zHDakYpiEXLaDsfXM799T5VmSXxnJpIGAg9jFjGCjZX67lFPYDPSUSanPSkQ+/n23apX83KgZeIXpAoFGn33szdISCpobAjHWnd9T5ogw8owwum00ks1lZiM8ZB2LY2xoDrI8hOm6NQqAxQlyr7YoFz93ZFhofVEhLYy33DRm4n/ed3URJdBxmKZGhqT+aAo5cgkaJYHGjBFieETSzBRzO6KyAgrTIxNrWJD8BdPXiat85pv+a1XrV8VcZThGE7gDHy4gDrcQAOaQOABnuAFXp1H59l5c97npSWn6DmEP3A+vgE8T5fx</latexit>

E8
<latexit sha1_base64="Z3FCRKPjaAV0o5xfUd1kWrV+huw=">AAAB9HicbVDLSgMxFL2pr1pfVcGNm2ARXJUZN3ZZFMFlC/YB7VAzaaYNzWTGJFMoQ7/DjQtF3Pox7tz4LWbaLrT1QOBwzr3ck+PHgmvjOF8ot7a+sbmV3y7s7O7tHxQPj5o6ShRlDRqJSLV9opngkjUMN4K1Y8VI6AvW8kc3md8aM6V5JO/NJGZeSAaSB5wSYyWvGxIz9H1820sr016x5JSdGfAqcRekVD2pfz8AQK1X/Oz2I5qETBoqiNYd14mNlxJlOBVsWugmmsWEjsiAdSyVJGTaS2ehp/jcKn0cRMo+afBM/b2RklDrSejbySykXvYy8T+vk5ig4qVcxolhks4PBYnAJsJZA7jPFaNGTCwhVHGbFdMhUYQa21PBluAuf3mVNC/LruV128Y1zJGHUziDC3DhCqpwBzVoAIVHeIIXeEVj9Ize0Pt8NIcWO8fwB+jjB8Z8k5s=</latexit><latexit sha1_base64="T/FYPPQKsiwG4Gqm4xKcuou8PMg=">AAAB9HicbVDLSgMxFL1TX7W+qoIbN8EiuCozbuyyVASXLdgHtEPJpJk2NJMZk0yhDP0ONy4Ucalf4Re4c+O3mJl2oa0HAodz7uWeHC/iTGnb/rJya+sbm1v57cLO7t7+QfHwqKXCWBLaJCEPZcfDinImaFMzzWknkhQHHqdtb3yd+u0JlYqF4k5PI+oGeCiYzwjWRnJ7AdYjz0M3/aQy6xdLdtnOgFaJsyCl6knjm73VPur94mdvEJI4oEITjpXqOnak3QRLzQins0IvVjTCZIyHtGuowAFVbpKFnqFzowyQH0rzhEaZ+nsjwYFS08Azk2lIteyl4n9eN9Z+xU2YiGJNBZkf8mOOdIjSBtCASUo0nxqCiWQmKyIjLDHRpqeCKcFZ/vIqaV2WHcMbpo0azJGHUziDC3DgCqpwC3VoAoF7eIAneLYm1qP1Yr3OR3PWYucY/sB6/wEXzJVX</latexit><latexit sha1_base64="T/FYPPQKsiwG4Gqm4xKcuou8PMg=">AAAB9HicbVDLSgMxFL1TX7W+qoIbN8EiuCozbuyyVASXLdgHtEPJpJk2NJMZk0yhDP0ONy4Ucalf4Re4c+O3mJl2oa0HAodz7uWeHC/iTGnb/rJya+sbm1v57cLO7t7+QfHwqKXCWBLaJCEPZcfDinImaFMzzWknkhQHHqdtb3yd+u0JlYqF4k5PI+oGeCiYzwjWRnJ7AdYjz0M3/aQy6xdLdtnOgFaJsyCl6knjm73VPur94mdvEJI4oEITjpXqOnak3QRLzQins0IvVjTCZIyHtGuowAFVbpKFnqFzowyQH0rzhEaZ+nsjwYFS08Azk2lIteyl4n9eN9Z+xU2YiGJNBZkf8mOOdIjSBtCASUo0nxqCiWQmKyIjLDHRpqeCKcFZ/vIqaV2WHcMbpo0azJGHUziDC3DgCqpwC3VoAoF7eIAneLYm1qP1Yr3OR3PWYucY/sB6/wEXzJVX</latexit><latexit sha1_base64="3eK5cxiCa5eFgcCsfkeF7TdKyYI=">AAAB9HicbVDLSgMxFL1TX7W+qi7dBIvgqsy4scuiCC4r2Ae0Q8mkt21oJjMmmUIZ+h1uXCji1o9x59+YaWehrQcCh3Pu5Z6cIBZcG9f9dgobm1vbO8Xd0t7+weFR+fikpaNEMWyySESqE1CNgktsGm4EdmKFNAwEtoPJbea3p6g0j+SjmcXoh3Qk+ZAzaqzk90JqxkFA7vppbd4vV9yquwBZJ15OKpCj0S9/9QYRS0KUhgmqdddzY+OnVBnOBM5LvURjTNmEjrBrqaQhaj9dhJ6TC6sMyDBS9klDFurvjZSGWs/CwE5mIfWql4n/ed3EDGt+ymWcGJRseWiYCGIikjVABlwhM2JmCWWK26yEjamizNieSrYEb/XL66R1VfUsf3Ar9Zu8jiKcwTlcggfXUId7aEATGDzBM7zCmzN1Xpx352M5WnDynVP4A+fzBzfkkbY=</latexit>

phase 

Z2
<latexit sha1_base64="UiUmX3r7puKxtYZyDjfbCw9ygYo=">AAAB9HicbVDLTgIxFL2DL8QXauLGTSMxcUVm2OiS6MYlJPKIMMFO6UBDpx3bDgmZ8B1uXGiMWz/GnRu/xQ6wUPAkTU7OuTf39AQxZ9q47peTW1vf2NzKbxd2dvf2D4qHR00tE0Vog0guVTvAmnImaMMww2k7VhRHAaetYHST+a0xVZpJcWcmMfUjPBAsZAQbK/ndCJthEKD7XlqZ9oolt+zOgFaJtyCl6kn9+wEAar3iZ7cvSRJRYQjHWnc8NzZ+ipVhhNNpoZtoGmMywgPasVTgiGo/nYWeonOr9FEolX3CoJn6eyPFkdaTKLCTWUi97GXif14nMeGVnzIRJ4YKMj8UJhwZibIGUJ8pSgyfWIKJYjYrIkOsMDG2p4ItwVv+8ippVsqe5XXbxjXMkYdTOIML8OASqnALNWgAgUd4ghd4dcbOs/PmvM9Hc85i5xj+wPn4Ad2Gk6o=</latexit><latexit sha1_base64="ds9EULSX77NqSgKeDQ9H43yLapw=">AAAB9HicbVC7TsMwFL0pr1JeBSQWFosKialKusBYlYWxlehDtFHluE5r1XGC7VSqon4HCwMIMcJX8AVsLHwLTtoBWo5k6eice3WPjxdxprRtf1m5tfWNza38dmFnd2//oHh41FJhLAltkpCHsuNhRTkTtKmZ5rQTSYoDj9O2N75O/faESsVCcaunEXUDPBTMZwRrI7m9AOuR56G7flKZ9Yslu2xnQKvEWZBS9aTxzd5qH/V+8bM3CEkcUKEJx0p1HTvSboKlZoTTWaEXKxphMsZD2jVU4IAqN8lCz9C5UQbID6V5QqNM/b2R4ECpaeCZyTSkWvZS8T+vG2v/yk2YiGJNBZkf8mOOdIjSBtCASUo0nxqCiWQmKyIjLDHRpqeCKcFZ/vIqaVXKjuEN00YN5sjDKZzBBThwCVW4gTo0gcA9PMATPFsT69F6sV7nozlrsXMMf2C9/wAu1pVm</latexit><latexit sha1_base64="ds9EULSX77NqSgKeDQ9H43yLapw=">AAAB9HicbVC7TsMwFL0pr1JeBSQWFosKialKusBYlYWxlehDtFHluE5r1XGC7VSqon4HCwMIMcJX8AVsLHwLTtoBWo5k6eice3WPjxdxprRtf1m5tfWNza38dmFnd2//oHh41FJhLAltkpCHsuNhRTkTtKmZ5rQTSYoDj9O2N75O/faESsVCcaunEXUDPBTMZwRrI7m9AOuR56G7flKZ9Yslu2xnQKvEWZBS9aTxzd5qH/V+8bM3CEkcUKEJx0p1HTvSboKlZoTTWaEXKxphMsZD2jVU4IAqN8lCz9C5UQbID6V5QqNM/b2R4ECpaeCZyTSkWvZS8T+vG2v/yk2YiGJNBZkf8mOOdIjSBtCASUo0nxqCiWQmKyIjLDHRpqeCKcFZ/vIqaVXKjuEN00YN5sjDKZzBBThwCVW4gTo0gcA9PMATPFsT69F6sV7nozlrsXMMf2C9/wAu1pVm</latexit><latexit sha1_base64="4xkk0ufyXIM9xT+boaYELF+AGMw=">AAAB9HicbVC7TgJBFL2LL8QXamkzkZhYkV0aLYk2lpjII8KGzA6zMGF2dp25S0I2fIeNhcbY+jF2/o0DbKHgSSY5Oefe3DMnSKQw6LrfTmFjc2t7p7hb2ts/ODwqH5+0TJxqxpsslrHuBNRwKRRvokDJO4nmNAokbwfj27nfnnBtRKwecJpwP6JDJULBKFrJ70UUR0FAHvtZbdYvV9yquwBZJ15OKpCj0S9/9QYxSyOukElqTNdzE/QzqlEwyWelXmp4QtmYDnnXUkUjbvxsEXpGLqwyIGGs7VNIFurvjYxGxkyjwE7OQ5pVby7+53VTDK/9TKgkRa7Y8lCYSoIxmTdABkJzhnJqCWVa2KyEjaimDG1PJVuCt/rlddKqVT3L791K/SavowhncA6X4MEV1OEOGtAEBk/wDK/w5kycF+fd+ViOFpx85xT+wPn8AU7ukcU=</latexit>

classified. 



General strategy to “unhinge” HOTPs

• Start from hinge HOTP.

• Introduce C2nT
<latexit sha1_base64="+4iDykIPksj1w41JbTtZpRVHR0I=">AAACAnicbVC7SgNBFL0bXzG+ooIgNoNBsAq7abQMprFMIC9Iwjo7mU2GzM4uM7NCWBYbf8XGQhFbv8LOxm9xskmhiQcGzpxzL/fe40WcKW3bX1ZubX1jcyu/XdjZ3ds/KB4etVUYS0JbJOSh7HpYUc4EbWmmOe1GkuLA47TjTWozv3NPpWKhaOppRAcBHgnmM4K1kdziaT/Aeqz8pJa6SUWk2ZdgjppusWSX7QxolTgLUqqeNL7vAKDuFj/7w5DEARWacKxUz7EjPUiw1Ixwmhb6saIRJhM8oj1DBQ6oGiTZCSm6MMoQ+aE0T2iUqb87EhwoNQ08U5ktvOzNxP+8Xqz960HCRBRrKsh8kB9zpEM0ywMNmaRE86khmEhmdkVkjCUm2qRWMCE4yyevknal7BjeMGncwBx5OINzuAQHrqAKt1CHFhB4gCd4gVfr0Xq23qz3eWnOWvQcwx9YHz/njplB</latexit><latexit sha1_base64="U2NwP69CmiAHKN4ik/4VqynjTYs=">AAACAnicbVC7SgNBFL0bXzG+VgVBbAaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsAQbf8VGUBFbS7/AzsZvcbJJoYkHBs6ccy/33uNFnCntOF9WZm19Y3Mru53b2d3bP7APj5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8saVmd+6pVKxUNT1JKK9AA8F8xnB2kh9+7QbYD1SflKZ9pOimKZfgjmq9+28U3BSoFXiLki+dFL7Zk/lj2rf/uwOQhIHVGjCsVId14l0L8FSM8LpNNeNFY0wGeMh7RgqcEBVL0lPmKILowyQH0rzhEap+rsjwYFSk8AzlenCy95M/M/rxNq/7iVMRLGmgswH+TFHOkSzPNCASUo0nxiCiWRmV0RGWGKiTWo5E4K7fPIqaRYLruE1k0YZ5sjCGZzDJbhwBSW4gSo0gMAdPMAzvFj31qP1ar3NSzPWoucY/sB6/wE43pr9</latexit><latexit sha1_base64="U2NwP69CmiAHKN4ik/4VqynjTYs=">AAACAnicbVC7SgNBFL0bXzG+VgVBbAaDYBV202gZksYygbwgCWF2MpsMmZ1dZmaFsAQbf8VGUBFbS7/AzsZvcbJJoYkHBs6ccy/33uNFnCntOF9WZm19Y3Mru53b2d3bP7APj5oqjCWhDRLyULY9rChngjY005y2I0lx4HHa8saVmd+6pVKxUNT1JKK9AA8F8xnB2kh9+7QbYD1SflKZ9pOimKZfgjmq9+28U3BSoFXiLki+dFL7Zk/lj2rf/uwOQhIHVGjCsVId14l0L8FSM8LpNNeNFY0wGeMh7RgqcEBVL0lPmKILowyQH0rzhEap+rsjwYFSk8AzlenCy95M/M/rxNq/7iVMRLGmgswH+TFHOkSzPNCASUo0nxiCiWRmV0RGWGKiTWo5E4K7fPIqaRYLruE1k0YZ5sjCGZzDJbhwBSW4gSo0gMAdPMAzvFj31qP1ar3NSzPWoucY/sB6/wE43pr9</latexit><latexit sha1_base64="kXF1oB/FTlasXTkDnxnSqfYYIcU=">AAACAnicbVDLSsNAFL2pr1pfUVfiZrAIrkrSjS6L3bis0Be0IUymk3boZBJmJkIJxY2/4saFIm79Cnf+jdM0C209MHDmnHu5954g4Uxpx/m2ShubW9s75d3K3v7B4ZF9fNJVcSoJ7ZCYx7IfYEU5E7Sjmea0n0iKo4DTXjBtLvzeA5WKxaKtZwn1IjwWLGQEayP59tkwwnqiwqw597O6mOdfgjlq+3bVqTk50DpxC1KFAi3f/hqOYpJGVGjCsVID10m0l2GpGeF0XhmmiiaYTPGYDgwVOKLKy/IT5ujSKCMUxtI8oVGu/u7IcKTULApMZb7wqrcQ//MGqQ5vvIyJJNVUkOWgMOVIx2iRBxoxSYnmM0MwkczsisgES0y0Sa1iQnBXT14n3XrNNfzeqTZuizjKcA4XcAUuXEMD7qAFHSDwCM/wCm/Wk/VivVsfy9KSVfScwh9Ynz9Y9pdc</latexit>

symmetric topological order on the surface.

• Properties of surface topological order (STO) can be read-off 
   from properties of hinge it needs to absorb.

• Look for symmetric gapping channels. 
   (Haldane gapping criteria and anyon condensation)



Unhinging the hinge HOTI

T-Pfa�an =
⇥
U(1)8 ⇥ Ising

⇤
/Z2

<latexit sha1_base64="M+76ny5TxvGM1r2NdZgfuvMtJeE="></latexit><latexit sha1_base64="M+76ny5TxvGM1r2NdZgfuvMtJeE="></latexit><latexit sha1_base64="M+76ny5TxvGM1r2NdZgfuvMtJeE="></latexit><latexit sha1_base64="M+76ny5TxvGM1r2NdZgfuvMtJeE="></latexit>

• Properties of 

➡ Chiral central charge,                      Therefore Non-abelian!c� = 1/2.
<latexit sha1_base64="gfBs5//tqSgi0qnayWhz6X99Qp4=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJF8GLdLYJehKIXjxXsB7ZLyaZpG5rNLsmsUJb+Cy8eFPHqv/HmvzFt96CtLwQe3pkhM28QS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEa303rziWsjIvWA45j7IR0o0ReMorUeWTc9m1x755Vyt1hyy+5MZBm8DEqQqdYtfnV6EUtCrpBJakzbc2P0U6pRMMknhU5ieEzZiA5426KiITd+Ott4Qk6s0yP9SNunkMzc3xMpDY0Zh4HtDCkOzWJtav5XayfYv/JToeIEuWLzj/qJJBiR6fmkJzRnKMcWKNPC7krYkGrK0IZUsCF4iycvQ6NS9izfX5SqN1kceTiCYzgFDy6hCndQgzowUPAMr/DmGOfFeXc+5q05J5s5hD9yPn8A7eiPwg==</latexit><latexit sha1_base64="gfBs5//tqSgi0qnayWhz6X99Qp4=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJF8GLdLYJehKIXjxXsB7ZLyaZpG5rNLsmsUJb+Cy8eFPHqv/HmvzFt96CtLwQe3pkhM28QS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEa303rziWsjIvWA45j7IR0o0ReMorUeWTc9m1x755Vyt1hyy+5MZBm8DEqQqdYtfnV6EUtCrpBJakzbc2P0U6pRMMknhU5ieEzZiA5426KiITd+Ott4Qk6s0yP9SNunkMzc3xMpDY0Zh4HtDCkOzWJtav5XayfYv/JToeIEuWLzj/qJJBiR6fmkJzRnKMcWKNPC7krYkGrK0IZUsCF4iycvQ6NS9izfX5SqN1kceTiCYzgFDy6hCndQgzowUPAMr/DmGOfFeXc+5q05J5s5hD9yPn8A7eiPwg==</latexit><latexit sha1_base64="gfBs5//tqSgi0qnayWhz6X99Qp4=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJF8GLdLYJehKIXjxXsB7ZLyaZpG5rNLsmsUJb+Cy8eFPHqv/HmvzFt96CtLwQe3pkhM28QS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEa303rziWsjIvWA45j7IR0o0ReMorUeWTc9m1x755Vyt1hyy+5MZBm8DEqQqdYtfnV6EUtCrpBJakzbc2P0U6pRMMknhU5ieEzZiA5426KiITd+Ott4Qk6s0yP9SNunkMzc3xMpDY0Zh4HtDCkOzWJtav5XayfYv/JToeIEuWLzj/qJJBiR6fmkJzRnKMcWKNPC7krYkGrK0IZUsCF4iycvQ6NS9izfX5SqN1kceTiCYzgFDy6hCndQgzowUPAMr/DmGOfFeXc+5q05J5s5hD9yPn8A7eiPwg==</latexit><latexit sha1_base64="gfBs5//tqSgi0qnayWhz6X99Qp4=">AAAB8XicbZBNSwMxEIZn61etX1WPXoJF8GLdLYJehKIXjxXsB7ZLyaZpG5rNLsmsUJb+Cy8eFPHqv/HmvzFt96CtLwQe3pkhM28QS2HQdb+d3Mrq2vpGfrOwtb2zu1fcP2iYKNGM11kkI90KqOFSKF5HgZK3Ys1pGEjeDEa303rziWsjIvWA45j7IR0o0ReMorUeWTc9m1x755Vyt1hyy+5MZBm8DEqQqdYtfnV6EUtCrpBJakzbc2P0U6pRMMknhU5ieEzZiA5426KiITd+Ott4Qk6s0yP9SNunkMzc3xMpDY0Zh4HtDCkOzWJtav5XayfYv/JToeIEuWLzj/qJJBiR6fmkJzRnKMcWKNPC7krYkGrK0IZUsCF4iycvQ6NS9izfX5SqN1kceTiCYzgFDy6hCndQgzowUPAMr/DmGOfFeXc+5q05J5s5hD9yPn8A7eiPwg==</latexit>

➡ Hall conductance, �xy = 1/2.
<latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit><latexit sha1_base64="u9r236hL7nVdABNjhq+3icFqpYk=">AAAB+XicbZDLSsNAFIZP6q3WW9Slm8EiuKpJEXQjFN24rGAv0IYwmU7aoZNJmJkUQ+ibuHGhiFvfxJ1v47TNQlt/GPj4zzmcM3+QcKa043xbpbX1jc2t8nZlZ3dv/8A+PGqrOJWEtkjMY9kNsKKcCdrSTHPaTSTFUcBpJxjfzeqdCZWKxeJRZwn1IjwULGQEa2P5tt1XbBhhP3/KpjfuRb3m21Wn5syFVsEtoAqFmr791R/EJI2o0IRjpXquk2gvx1Izwum00k8VTTAZ4yHtGRQ4osrL55dP0ZlxBiiMpXlCo7n7eyLHkVJZFJjOCOuRWq7NzP9qvVSH117ORJJqKshiUZhypGM0iwENmKRE88wAJpKZWxEZYYmJNmFVTAju8pdXoV2vuYYfLquN2yKOMpzAKZyDC1fQgHtoQgsITOAZXuHNyq0X6936WLSWrGLmGP7I+vwBpO+S/Q==</latexit>

• Same constraints as STO for TI, therefore we can use T-Pfaffian.

A :
<latexit sha1_base64="HAG/KIv6Ph5bagZQ1pCiVICVjjk=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoHiqevFYwdpCGspmu2mXbrJh90UopT/DiwdFvPprvPlv3LQ5aOvAwjDzHjtvwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo1GZZrzFlFS6E1LDpUh4CwVK3kk1p3EoeTsc3eZ++4lrI1TygOOUBzEdJCISjKKV/G5MccioJNdXvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKEaBZN8WulmhqeUjeiA+5YmNOYmmMwiT8mJVfokUtq+BMlM/b0xobEx4zi0k3lEs+jl4n+en2F0GUxEkmbIEzb/KMokQUXy+0lfaM5Qji2hTAublbAh1ZShbaliS/AWT14mj2d1z/L781rjpqijDEdwDKfgwQU04A6a0AIGCp7hFd4cdF6cd+djPlpyip1D+APn8weAE5C5</latexit><latexit sha1_base64="HAG/KIv6Ph5bagZQ1pCiVICVjjk=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoHiqevFYwdpCGspmu2mXbrJh90UopT/DiwdFvPprvPlv3LQ5aOvAwjDzHjtvwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo1GZZrzFlFS6E1LDpUh4CwVK3kk1p3EoeTsc3eZ++4lrI1TygOOUBzEdJCISjKKV/G5MccioJNdXvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKEaBZN8WulmhqeUjeiA+5YmNOYmmMwiT8mJVfokUtq+BMlM/b0xobEx4zi0k3lEs+jl4n+en2F0GUxEkmbIEzb/KMokQUXy+0lfaM5Qji2hTAublbAh1ZShbaliS/AWT14mj2d1z/L781rjpqijDEdwDKfgwQU04A6a0AIGCp7hFd4cdF6cd+djPlpyip1D+APn8weAE5C5</latexit><latexit sha1_base64="HAG/KIv6Ph5bagZQ1pCiVICVjjk=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoHiqevFYwdpCGspmu2mXbrJh90UopT/DiwdFvPprvPlv3LQ5aOvAwjDzHjtvwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo1GZZrzFlFS6E1LDpUh4CwVK3kk1p3EoeTsc3eZ++4lrI1TygOOUBzEdJCISjKKV/G5MccioJNdXvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKEaBZN8WulmhqeUjeiA+5YmNOYmmMwiT8mJVfokUtq+BMlM/b0xobEx4zi0k3lEs+jl4n+en2F0GUxEkmbIEzb/KMokQUXy+0lfaM5Qji2hTAublbAh1ZShbaliS/AWT14mj2d1z/L781rjpqijDEdwDKfgwQU04A6a0AIGCp7hFd4cdF6cd+djPlpyip1D+APn8weAE5C5</latexit><latexit sha1_base64="HAG/KIv6Ph5bagZQ1pCiVICVjjk=">AAAB8nicbVBNS8NAFHypX7V+VT16WSyCp5KIoHiqevFYwdpCGspmu2mXbrJh90UopT/DiwdFvPprvPlv3LQ5aOvAwjDzHjtvwlQKg6777ZRWVtfWN8qbla3tnd296v7Bo1GZZrzFlFS6E1LDpUh4CwVK3kk1p3EoeTsc3eZ++4lrI1TygOOUBzEdJCISjKKV/G5MccioJNdXvWrNrbszkGXiFaQGBZq96le3r1gW8wSZpMb4nptiMKEaBZN8WulmhqeUjeiA+5YmNOYmmMwiT8mJVfokUtq+BMlM/b0xobEx4zi0k3lEs+jl4n+en2F0GUxEkmbIEzb/KMokQUXy+0lfaM5Qji2hTAublbAh1ZShbaliS/AWT14mj2d1z/L781rjpqijDEdwDKfgwQU04A6a0AIGCp7hFd4cdF6cd+djPlpyip1D+APn8weAE5C5</latexit>

A
<latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit>

Ā
<latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit>

�A
<latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit>

�Ā
<latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit>

'
<latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit>

 Ā
<latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit>

 A
<latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit>

Bosonize
�

<latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit>

�A/Ā
<latexit sha1_base64="b9DTp4nUb7gkheUP67oDe1nydWI=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll14xF9SN0QqZEM0qvs1PWRmPtnWd+s2XU7h7VMnILUoECzb367gwgnIeEKMyRlz7Fj5aVIKIoZySpuIkmM8BgNSU9TjkIivTS/JbOOtTKwgkjox5WVq/MdKQqlnIS+rsx3XPSm4n9eL1HBpZdSHieKcDwbFCTMUpE1DcYaUEGwYhNNEBZU72rhERIIKx1fRYfgLJ68TNpndUfzu/Na47qIowxHUIUTcOACGnALTWgBhid4gTd4N56NV+PD+JyVloyi5xD+wPj6BVKUm9o=</latexit><latexit sha1_base64="b9DTp4nUb7gkheUP67oDe1nydWI=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll14xF9SN0QqZEM0qvs1PWRmPtnWd+s2XU7h7VMnILUoECzb367gwgnIeEKMyRlz7Fj5aVIKIoZySpuIkmM8BgNSU9TjkIivTS/JbOOtTKwgkjox5WVq/MdKQqlnIS+rsx3XPSm4n9eL1HBpZdSHieKcDwbFCTMUpE1DcYaUEGwYhNNEBZU72rhERIIKx1fRYfgLJ68TNpndUfzu/Na47qIowxHUIUTcOACGnALTWgBhid4gTd4N56NV+PD+JyVloyi5xD+wPj6BVKUm9o=</latexit><latexit sha1_base64="b9DTp4nUb7gkheUP67oDe1nydWI=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll14xF9SN0QqZEM0qvs1PWRmPtnWd+s2XU7h7VMnILUoECzb367gwgnIeEKMyRlz7Fj5aVIKIoZySpuIkmM8BgNSU9TjkIivTS/JbOOtTKwgkjox5WVq/MdKQqlnIS+rsx3XPSm4n9eL1HBpZdSHieKcDwbFCTMUpE1DcYaUEGwYhNNEBZU72rhERIIKx1fRYfgLJ68TNpndUfzu/Na47qIowxHUIUTcOACGnALTWgBhid4gTd4N56NV+PD+JyVloyi5xD+wPj6BVKUm9o=</latexit><latexit sha1_base64="b9DTp4nUb7gkheUP67oDe1nydWI=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll14xF9SN0QqZEM0qvs1PWRmPtnWd+s2XU7h7VMnILUoECzb367gwgnIeEKMyRlz7Fj5aVIKIoZySpuIkmM8BgNSU9TjkIivTS/JbOOtTKwgkjox5WVq/MdKQqlnIS+rsx3XPSm4n9eL1HBpZdSHieKcDwbFCTMUpE1DcYaUEGwYhNNEBZU72rhERIIKx1fRYfgLJ68TNpndUfzu/Na47qIowxHUIUTcOACGnALTWgBhid4gTd4N56NV+PD+JyVloyi5xD+wPj6BVKUm9o=</latexit>

'
<latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit>

 A/Ā
<latexit sha1_base64="dZ40hqN/17r8AhmAvPb49xw8d4s=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll1Y0kfUjdEaiSD9Co7dX0k5v5Z1jdrdt3OYS0TpyA1KNDsm9/uIMJJSLjCDEnZc+xYeSkSimJGsoqbSBIjPEZD0tOUo5BIL81vyaxjrQysIBL6cWXl6nxHikIpJ6GvK/MdF72p+J/XS1Rw6aWUx4kiHM8GBQmzVGRNg7EGVBCs2EQThAXVu1p4hATCSsdX0SE4iycvk/ZZ3dH87rzWuC7iKMMRVOEEHLiABtxCE1qA4Qle4A3ejWfj1fgwPmelJaPoOYQ/ML5+AWSVm+U=</latexit><latexit sha1_base64="dZ40hqN/17r8AhmAvPb49xw8d4s=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll1Y0kfUjdEaiSD9Co7dX0k5v5Z1jdrdt3OYS0TpyA1KNDsm9/uIMJJSLjCDEnZc+xYeSkSimJGsoqbSBIjPEZD0tOUo5BIL81vyaxjrQysIBL6cWXl6nxHikIpJ6GvK/MdF72p+J/XS1Rw6aWUx4kiHM8GBQmzVGRNg7EGVBCs2EQThAXVu1p4hATCSsdX0SE4iycvk/ZZ3dH87rzWuC7iKMMRVOEEHLiABtxCE1qA4Qle4A3ejWfj1fgwPmelJaPoOYQ/ML5+AWSVm+U=</latexit><latexit sha1_base64="dZ40hqN/17r8AhmAvPb49xw8d4s=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll1Y0kfUjdEaiSD9Co7dX0k5v5Z1jdrdt3OYS0TpyA1KNDsm9/uIMJJSLjCDEnZc+xYeSkSimJGsoqbSBIjPEZD0tOUo5BIL81vyaxjrQysIBL6cWXl6nxHikIpJ6GvK/MdF72p+J/XS1Rw6aWUx4kiHM8GBQmzVGRNg7EGVBCs2EQThAXVu1p4hATCSsdX0SE4iycvk/ZZ3dH87rzWuC7iKMMRVOEEHLiABtxCE1qA4Qle4A3ejWfj1fgwPmelJaPoOYQ/ML5+AWSVm+U=</latexit><latexit sha1_base64="dZ40hqN/17r8AhmAvPb49xw8d4s=">AAACC3icbVC7TsMwFL0pr1JeAUaWqBUSU0kQEowFFsYi0YfUhMpxndaq40S2g1RF2Vn4FRYGEGLlB9j4G9w0Q2k5kqXjc+7Vvff4MaNS2faPUVpZXVvfKG9WtrZ3dvfM/YO2jBKBSQtHLBJdH0nCKCctRRUj3VgQFPqMdPzxzdTvPBIhacTv1SQmXoiGnAYUI6Wlvll1Y0kfUjdEaiSD9Co7dX0k5v5Z1jdrdt3OYS0TpyA1KNDsm9/uIMJJSLjCDEnZc+xYeSkSimJGsoqbSBIjPEZD0tOUo5BIL81vyaxjrQysIBL6cWXl6nxHikIpJ6GvK/MdF72p+J/XS1Rw6aWUx4kiHM8GBQmzVGRNg7EGVBCs2EQThAXVu1p4hATCSsdX0SE4iycvk/ZZ3dH87rzWuC7iKMMRVOEEHLiABtxCE1qA4Qle4A3ejWfj1fgwPmelJaPoOYQ/ML5+AWSVm+U=</latexit>

�
<latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit>

|c|
<latexit sha1_base64="QpGAl/HRr8NNHDCSi96mCLCcjZQ=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQoaX+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5n9dYT10bE6hHHCfcjOlAiFIyitR4mbNIrV9yqOxdZBS+HCuSq98pf3X7M0ogrZJIa0/HcBP2MahRM8mmpmxqeUDaiA96xqGjEjZ/NV52SM+v0SRhr+xSSuft7IqORMeMosJ0RxaFZrs3M/2qdFMNrPxMqSZErtvgoTCXBmMzuJn2hOUM5tkCZFnZXwoZUU4Y2nZINwVs+eRWaF1XP8v1lpXaTx1GEEziFc/DgCmpwB3VoAIMBPMMrvDnSeXHenY9Fa8HJZ47hj5zPH4mKjfM=</latexit><latexit sha1_base64="QpGAl/HRr8NNHDCSi96mCLCcjZQ=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQoaX+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5n9dYT10bE6hHHCfcjOlAiFIyitR4mbNIrV9yqOxdZBS+HCuSq98pf3X7M0ogrZJIa0/HcBP2MahRM8mmpmxqeUDaiA96xqGjEjZ/NV52SM+v0SRhr+xSSuft7IqORMeMosJ0RxaFZrs3M/2qdFMNrPxMqSZErtvgoTCXBmMzuJn2hOUM5tkCZFnZXwoZUU4Y2nZINwVs+eRWaF1XP8v1lpXaTx1GEEziFc/DgCmpwB3VoAIMBPMMrvDnSeXHenY9Fa8HJZ47hj5zPH4mKjfM=</latexit><latexit sha1_base64="QpGAl/HRr8NNHDCSi96mCLCcjZQ=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQoaX+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5n9dYT10bE6hHHCfcjOlAiFIyitR4mbNIrV9yqOxdZBS+HCuSq98pf3X7M0ogrZJIa0/HcBP2MahRM8mmpmxqeUDaiA96xqGjEjZ/NV52SM+v0SRhr+xSSuft7IqORMeMosJ0RxaFZrs3M/2qdFMNrPxMqSZErtvgoTCXBmMzuJn2hOUM5tkCZFnZXwoZUU4Y2nZINwVs+eRWaF1XP8v1lpXaTx1GEEziFc/DgCmpwB3VoAIMBPMMrvDnSeXHenY9Fa8HJZ47hj5zPH4mKjfM=</latexit><latexit sha1_base64="QpGAl/HRr8NNHDCSi96mCLCcjZQ=">AAAB6nicbZBNS8NAEIYn9avWr6pHL4tF8FQSEfRY9OKxov2ANpTNdtMu3WzC7kQoaX+CFw+KePUXefPfuG1z0NYXFh7emWFn3iCRwqDrfjuFtfWNza3idmlnd2//oHx41DRxqhlvsFjGuh1Qw6VQvIECJW8nmtMokLwVjG5n9dYT10bE6hHHCfcjOlAiFIyitR4mbNIrV9yqOxdZBS+HCuSq98pf3X7M0ogrZJIa0/HcBP2MahRM8mmpmxqeUDaiA96xqGjEjZ/NV52SM+v0SRhr+xSSuft7IqORMeMosJ0RxaFZrs3M/2qdFMNrPxMqSZErtvgoTCXBmMzuJn2hOUM5tkCZFnZXwoZUU4Y2nZINwVs+eRWaF1XP8v1lpXaTx1GEEziFc/DgCmpwB3VoAIMBPMMrvDnSeXHenY9Fa8HJZ47hj5zPH4mKjfM=</latexit>

1 1

1

1

|�xy|
<latexit sha1_base64="9DXt0m27MmQpviBWO1pE/4jrmOU=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlBXuBdiiZNNOGJpkxyRSHaZ/DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqd1VtjqjSL5INJY+oLPJAsZAQba/mTrmYDgXvZUzqd9MoVt+rOhVbBy6ECueq98le3H5FEUGkIx1p3PDc2foaVYYTTaambaBpjMsID2rEosaDaz+ZHT9GZdfoojJR90qC5+3siw0LrVAS2U2Az1Mu1mflfrZOY8NrPmIwTQyVZLAoTjkyEZgmgPlOUGJ5awEQxeysiQ6wwMTankg3BW/7yKjQvqp7l+8tK7SaPowgncArn4MEV1OAO6tAAAo/wDK/w5oydF+fd+Vi0Fpx85hj+yPn8Aadjkqk=</latexit><latexit sha1_base64="9DXt0m27MmQpviBWO1pE/4jrmOU=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlBXuBdiiZNNOGJpkxyRSHaZ/DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqd1VtjqjSL5INJY+oLPJAsZAQba/mTrmYDgXvZUzqd9MoVt+rOhVbBy6ECueq98le3H5FEUGkIx1p3PDc2foaVYYTTaambaBpjMsID2rEosaDaz+ZHT9GZdfoojJR90qC5+3siw0LrVAS2U2Az1Mu1mflfrZOY8NrPmIwTQyVZLAoTjkyEZgmgPlOUGJ5awEQxeysiQ6wwMTankg3BW/7yKjQvqp7l+8tK7SaPowgncArn4MEV1OAO6tAAAo/wDK/w5oydF+fd+Vi0Fpx85hj+yPn8Aadjkqk=</latexit><latexit sha1_base64="9DXt0m27MmQpviBWO1pE/4jrmOU=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlBXuBdiiZNNOGJpkxyRSHaZ/DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqd1VtjqjSL5INJY+oLPJAsZAQba/mTrmYDgXvZUzqd9MoVt+rOhVbBy6ECueq98le3H5FEUGkIx1p3PDc2foaVYYTTaambaBpjMsID2rEosaDaz+ZHT9GZdfoojJR90qC5+3siw0LrVAS2U2Az1Mu1mflfrZOY8NrPmIwTQyVZLAoTjkyEZgmgPlOUGJ5awEQxeysiQ6wwMTankg3BW/7yKjQvqp7l+8tK7SaPowgncArn4MEV1OAO6tAAAo/wDK/w5oydF+fd+Vi0Fpx85hj+yPn8Aadjkqk=</latexit><latexit sha1_base64="9DXt0m27MmQpviBWO1pE/4jrmOU=">AAAB9HicbZDLSgMxFIbP1Futt6pLN8EiuCozIuiy6MZlBXuBdiiZNNOGJpkxyRSHaZ/DjQtF3Pow7nwb03YW2vpD4OM/53BO/iDmTBvX/XYKa+sbm1vF7dLO7t7+QfnwqKmjRBHaIBGPVDvAmnImacMww2k7VhSLgNNWMLqd1VtjqjSL5INJY+oLPJAsZAQba/mTrmYDgXvZUzqd9MoVt+rOhVbBy6ECueq98le3H5FEUGkIx1p3PDc2foaVYYTTaambaBpjMsID2rEosaDaz+ZHT9GZdfoojJR90qC5+3siw0LrVAS2U2Az1Mu1mflfrZOY8NrPmIwTQyVZLAoTjkyEZgmgPlOUGJ5awEQxeysiQ6wwMTankg3BW/7yKjQvqp7l+8tK7SaPowgncArn4MEV1OAO6tAAAo/wDK/w5oydF+fd+Vi0Fpx85hj+yPn8Aadjkqk=</latexit>
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1/2 0

0

• Effective model for Hinge + STO, multicomponent chiral Luttinger liquid.



Unhinging the hinge HOTI

• Effective model for Hinge + STO:

LHinge =
1

4⇡
@x�

TK@t�� V

4⇡
@x�

T@x�
<latexit sha1_base64="jbonnxP718vG5TuOpG4VuTC3Qng="></latexit><latexit sha1_base64="jbonnxP718vG5TuOpG4VuTC3Qng="></latexit><latexit sha1_base64="jbonnxP718vG5TuOpG4VuTC3Qng="></latexit><latexit sha1_base64="jbonnxP718vG5TuOpG4VuTC3Qng="></latexit>

+
X

I

�I cos[`
T
I �+ ↵I ]

<latexit sha1_base64="EQ78LdaxjN2ZtAPf1QAt7iTCa68="></latexit><latexit sha1_base64="EQ78LdaxjN2ZtAPf1QAt7iTCa68="></latexit><latexit sha1_base64="EQ78LdaxjN2ZtAPf1QAt7iTCa68="></latexit><latexit sha1_base64="EQ78LdaxjN2ZtAPf1QAt7iTCa68="></latexit>

K = diag[1,�2,�2, 1];
<latexit sha1_base64="tt89SA2DxrgdPSdwjAUsY4V5HyM=">AAACAnicbZDLSsNAFIYn9VbrLepK3ASL4EJLUgQFEYpuBDcV7AXSUCaTaTt0MgkzJ2IJxY2v4saFIm59Cne+jZM2C60eZuDj/89h5vx+zJkC2/4yCnPzC4tLxeXSyura+oa5udVUUSIJbZCIR7LtY0U5E7QBDDhtx5Li0Oe05Q8vM791R6VikbiFUUy9EPcF6zGCQUtdc+f6vAP0HtKA4f7YdQ6PqtlxvLOuWbYr9qSsv+DkUEZ51bvmZyeISBJSAYRjpVzHjsFLsQRGOB2XOomiMSZD3KeuRoFDqrx0ssLY2tdKYPUiqa8Aa6L+nEhxqNQo9HVniGGgZr1M/M9zE+ideikTcQJUkOlDvYRbEFlZHlbAJCXARxowkUz/1SIDLDEBnVpJh+DMrvwXmtWKo/nmuFy7yOMool20hw6Qg05QDV2hOmoggh7QE3pBr8aj8Wy8Ge/T1oKRz2yjX2V8fANeZZVy</latexit><latexit sha1_base64="tt89SA2DxrgdPSdwjAUsY4V5HyM=">AAACAnicbZDLSsNAFIYn9VbrLepK3ASL4EJLUgQFEYpuBDcV7AXSUCaTaTt0MgkzJ2IJxY2v4saFIm59Cne+jZM2C60eZuDj/89h5vx+zJkC2/4yCnPzC4tLxeXSyura+oa5udVUUSIJbZCIR7LtY0U5E7QBDDhtx5Li0Oe05Q8vM791R6VikbiFUUy9EPcF6zGCQUtdc+f6vAP0HtKA4f7YdQ6PqtlxvLOuWbYr9qSsv+DkUEZ51bvmZyeISBJSAYRjpVzHjsFLsQRGOB2XOomiMSZD3KeuRoFDqrx0ssLY2tdKYPUiqa8Aa6L+nEhxqNQo9HVniGGgZr1M/M9zE+ideikTcQJUkOlDvYRbEFlZHlbAJCXARxowkUz/1SIDLDEBnVpJh+DMrvwXmtWKo/nmuFy7yOMool20hw6Qg05QDV2hOmoggh7QE3pBr8aj8Wy8Ge/T1oKRz2yjX2V8fANeZZVy</latexit><latexit sha1_base64="tt89SA2DxrgdPSdwjAUsY4V5HyM=">AAACAnicbZDLSsNAFIYn9VbrLepK3ASL4EJLUgQFEYpuBDcV7AXSUCaTaTt0MgkzJ2IJxY2v4saFIm59Cne+jZM2C60eZuDj/89h5vx+zJkC2/4yCnPzC4tLxeXSyura+oa5udVUUSIJbZCIR7LtY0U5E7QBDDhtx5Li0Oe05Q8vM791R6VikbiFUUy9EPcF6zGCQUtdc+f6vAP0HtKA4f7YdQ6PqtlxvLOuWbYr9qSsv+DkUEZ51bvmZyeISBJSAYRjpVzHjsFLsQRGOB2XOomiMSZD3KeuRoFDqrx0ssLY2tdKYPUiqa8Aa6L+nEhxqNQo9HVniGGgZr1M/M9zE+ideikTcQJUkOlDvYRbEFlZHlbAJCXARxowkUz/1SIDLDEBnVpJh+DMrvwXmtWKo/nmuFy7yOMool20hw6Qg05QDV2hOmoggh7QE3pBr8aj8Wy8Ge/T1oKRz2yjX2V8fANeZZVy</latexit><latexit sha1_base64="tt89SA2DxrgdPSdwjAUsY4V5HyM=">AAACAnicbZDLSsNAFIYn9VbrLepK3ASL4EJLUgQFEYpuBDcV7AXSUCaTaTt0MgkzJ2IJxY2v4saFIm59Cne+jZM2C60eZuDj/89h5vx+zJkC2/4yCnPzC4tLxeXSyura+oa5udVUUSIJbZCIR7LtY0U5E7QBDDhtx5Li0Oe05Q8vM791R6VikbiFUUy9EPcF6zGCQUtdc+f6vAP0HtKA4f7YdQ6PqtlxvLOuWbYr9qSsv+DkUEZ51bvmZyeISBJSAYRjpVzHjsFLsQRGOB2XOomiMSZD3KeuRoFDqrx0ssLY2tdKYPUiqa8Aa6L+nEhxqNQo9HVniGGgZr1M/M9zE+ideikTcQJUkOlDvYRbEFlZHlbAJCXARxowkUz/1SIDLDEBnVpJh+DMrvwXmtWKo/nmuFy7yOMool20hw6Qg05QDV2hOmoggh7QE3pBr8aj8Wy8Ge/T1oKRz2yjX2V8fANeZZVy</latexit>

�T = [�,�A,�Ā,'];
<latexit sha1_base64="u7bOKBEtdATYRj689BV973kDj9c=">AAACLnicbVDLSsNAFJ3UV62vqks3g0VwISURQUGEqgguK/QFSVom00kzdPJgZlIoIV/kxl/RhaAibv0MJ22Q2npghsM593LvPU7EqJC6/qYVlpZXVteK66WNza3tnfLuXkuEMcekiUMW8o6DBGE0IE1JJSOdiBPkO4y0neFt5rdHhAsaBg05jojto0FAXYqRVFKvfGfVPdpNGumVaUUePYHZ300sH0lPuMl1mv5KDuKzemaMEFeefdkrV/SqPgFcJEZOKiBHvVd+sfohjn0SSMyQEKahR9JOEJcUM5KWrFiQCOEhGhBT0QD5RNjJ5NwUHimlD92QqxdIOFFnOxLkCzH2HVU5WXfey8T/PDOW7oWd0CCKJQnwdJAbMyhDmGUH+5QTLNlYEYQ5VbtC7CGOsFQJl1QIxvzJi6R1WjUUfzir1G7yOIrgAByCY2CAc1AD96AOmgCDR/AM3sGH9qS9ap/a17S0oOU9++APtO8f/zypug==</latexit><latexit sha1_base64="u7bOKBEtdATYRj689BV973kDj9c=">AAACLnicbVDLSsNAFJ3UV62vqks3g0VwISURQUGEqgguK/QFSVom00kzdPJgZlIoIV/kxl/RhaAibv0MJ22Q2npghsM593LvPU7EqJC6/qYVlpZXVteK66WNza3tnfLuXkuEMcekiUMW8o6DBGE0IE1JJSOdiBPkO4y0neFt5rdHhAsaBg05jojto0FAXYqRVFKvfGfVPdpNGumVaUUePYHZ300sH0lPuMl1mv5KDuKzemaMEFeefdkrV/SqPgFcJEZOKiBHvVd+sfohjn0SSMyQEKahR9JOEJcUM5KWrFiQCOEhGhBT0QD5RNjJ5NwUHimlD92QqxdIOFFnOxLkCzH2HVU5WXfey8T/PDOW7oWd0CCKJQnwdJAbMyhDmGUH+5QTLNlYEYQ5VbtC7CGOsFQJl1QIxvzJi6R1WjUUfzir1G7yOIrgAByCY2CAc1AD96AOmgCDR/AM3sGH9qS9ap/a17S0oOU9++APtO8f/zypug==</latexit><latexit sha1_base64="u7bOKBEtdATYRj689BV973kDj9c=">AAACLnicbVDLSsNAFJ3UV62vqks3g0VwISURQUGEqgguK/QFSVom00kzdPJgZlIoIV/kxl/RhaAibv0MJ22Q2npghsM593LvPU7EqJC6/qYVlpZXVteK66WNza3tnfLuXkuEMcekiUMW8o6DBGE0IE1JJSOdiBPkO4y0neFt5rdHhAsaBg05jojto0FAXYqRVFKvfGfVPdpNGumVaUUePYHZ300sH0lPuMl1mv5KDuKzemaMEFeefdkrV/SqPgFcJEZOKiBHvVd+sfohjn0SSMyQEKahR9JOEJcUM5KWrFiQCOEhGhBT0QD5RNjJ5NwUHimlD92QqxdIOFFnOxLkCzH2HVU5WXfey8T/PDOW7oWd0CCKJQnwdJAbMyhDmGUH+5QTLNlYEYQ5VbtC7CGOsFQJl1QIxvzJi6R1WjUUfzir1G7yOIrgAByCY2CAc1AD96AOmgCDR/AM3sGH9qS9ap/a17S0oOU9++APtO8f/zypug==</latexit><latexit sha1_base64="u7bOKBEtdATYRj689BV973kDj9c=">AAACLnicbVDLSsNAFJ3UV62vqks3g0VwISURQUGEqgguK/QFSVom00kzdPJgZlIoIV/kxl/RhaAibv0MJ22Q2npghsM593LvPU7EqJC6/qYVlpZXVteK66WNza3tnfLuXkuEMcekiUMW8o6DBGE0IE1JJSOdiBPkO4y0neFt5rdHhAsaBg05jojto0FAXYqRVFKvfGfVPdpNGumVaUUePYHZ300sH0lPuMl1mv5KDuKzemaMEFeefdkrV/SqPgFcJEZOKiBHvVd+sfohjn0SSMyQEKahR9JOEJcUM5KWrFiQCOEhGhBT0QD5RNjJ5NwUHimlD92QqxdIOFFnOxLkCzH2HVU5WXfey8T/PDOW7oWd0CCKJQnwdJAbMyhDmGUH+5QTLNlYEYQ5VbtC7CGOsFQJl1QIxvzJi6R1WjUUfzir1G7yOIrgAByCY2CAc1AD96AOmgCDR/AM3sGH9qS9ap/a17S0oOU9++APtO8f/zypug==</latexit>

q = [0, 1, 1, 1].
<latexit sha1_base64="LqAVEvuqapCTZ4L+VZ6J77HskqY=">AAAB83icbZDLSgMxFIbP1Futt6pLN8EiuJAyI4JuhKIblxXsBaZDyaSZNjSTiUlGKENfw40LRdz6Mu58GzPtLLT1hMDH/59DTv5QcqaN6347pZXVtfWN8mZla3tnd6+6f9DWSaoIbZGEJ6obYk05E7RlmOG0KxXFcchpJxzf5n7niSrNEvFgJpIGMR4KFjGCjZV6j9e+e+blJ6j3qzW37s4KLYNXQA2KavarX71BQtKYCkM41tr3XGmCDCvDCKfTSi/VVGIyxkPqWxQ4pjrIZjtP0YlVBihKlL3CoJn6eyLDsdaTOLSdMTYjvejl4n+en5roKsiYkKmhgswfilKOTILyANCAKUoMn1jARDG7KyIjrDAxNqaKDcFb/PIytM/rnuX7i1rjpoijDEdwDKfgwSU04A6a0AICEp7hFd6c1Hlx3p2PeWvJKWYO4U85nz8sCI/N</latexit><latexit sha1_base64="LqAVEvuqapCTZ4L+VZ6J77HskqY=">AAAB83icbZDLSgMxFIbP1Futt6pLN8EiuJAyI4JuhKIblxXsBaZDyaSZNjSTiUlGKENfw40LRdz6Mu58GzPtLLT1hMDH/59DTv5QcqaN6347pZXVtfWN8mZla3tnd6+6f9DWSaoIbZGEJ6obYk05E7RlmOG0KxXFcchpJxzf5n7niSrNEvFgJpIGMR4KFjGCjZV6j9e+e+blJ6j3qzW37s4KLYNXQA2KavarX71BQtKYCkM41tr3XGmCDCvDCKfTSi/VVGIyxkPqWxQ4pjrIZjtP0YlVBihKlL3CoJn6eyLDsdaTOLSdMTYjvejl4n+en5roKsiYkKmhgswfilKOTILyANCAKUoMn1jARDG7KyIjrDAxNqaKDcFb/PIytM/rnuX7i1rjpoijDEdwDKfgwSU04A6a0AICEp7hFd6c1Hlx3p2PeWvJKWYO4U85nz8sCI/N</latexit><latexit sha1_base64="LqAVEvuqapCTZ4L+VZ6J77HskqY=">AAAB83icbZDLSgMxFIbP1Futt6pLN8EiuJAyI4JuhKIblxXsBaZDyaSZNjSTiUlGKENfw40LRdz6Mu58GzPtLLT1hMDH/59DTv5QcqaN6347pZXVtfWN8mZla3tnd6+6f9DWSaoIbZGEJ6obYk05E7RlmOG0KxXFcchpJxzf5n7niSrNEvFgJpIGMR4KFjGCjZV6j9e+e+blJ6j3qzW37s4KLYNXQA2KavarX71BQtKYCkM41tr3XGmCDCvDCKfTSi/VVGIyxkPqWxQ4pjrIZjtP0YlVBihKlL3CoJn6eyLDsdaTOLSdMTYjvejl4n+en5roKsiYkKmhgswfilKOTILyANCAKUoMn1jARDG7KyIjrDAxNqaKDcFb/PIytM/rnuX7i1rjpoijDEdwDKfgwSU04A6a0AICEp7hFd6c1Hlx3p2PeWvJKWYO4U85nz8sCI/N</latexit><latexit sha1_base64="LqAVEvuqapCTZ4L+VZ6J77HskqY=">AAAB83icbZDLSgMxFIbP1Futt6pLN8EiuJAyI4JuhKIblxXsBaZDyaSZNjSTiUlGKENfw40LRdz6Mu58GzPtLLT1hMDH/59DTv5QcqaN6347pZXVtfWN8mZla3tnd6+6f9DWSaoIbZGEJ6obYk05E7RlmOG0KxXFcchpJxzf5n7niSrNEvFgJpIGMR4KFjGCjZV6j9e+e+blJ6j3qzW37s4KLYNXQA2KavarX71BQtKYCkM41tr3XGmCDCvDCKfTSi/VVGIyxkPqWxQ4pjrIZjtP0YlVBihKlL3CoJn6eyLDsdaTOLSdMTYjvejl4n+en5roKsiYkKmhgswfilKOTILyANCAKUoMn1jARDG7KyIjrDAxNqaKDcFb/PIytM/rnuX7i1rjpoijDEdwDKfgwSU04A6a0AICEp7hFd6c1Hlx3p2PeWvJKWYO4U85nz8sCI/N</latexit>

• Haldane gapping criteria:

➡ Condensability:

➡ Mutual locality:

➡ No Spontaneous symmetry breaking:

`TI K
�1`I = 0.

<latexit sha1_base64="aQtaqAt9mJxaNjnPMQvSdDsuPKo=">AAACBnicbZDLSsNAFIYn9VbrLepShGAR3FgSEXQjFN0obir0Bm0aJtPTduhkEmYmQglZufFV3LhQxK3P4M63cdpG0NYfBj7+cw5nzu9HjEpl219GbmFxaXklv1pYW9/Y3DK3d+oyjAWBGglZKJo+lsAoh5qiikEzEoADn0HDH16N6417EJKGvKpGEbgB7nPaowQrbXnmfhsY85KbtJNU09tOcuykP86FXfLMol2yJ7LmwcmgiDJVPPOz3Q1JHABXhGEpW44dKTfBQlHCIC20YwkRJkPch5ZGjgOQbjI5I7UOtdO1eqHQjytr4v6eSHAg5SjwdWeA1UDO1sbmf7VWrHrnbkJ5FCvgZLqoFzNLhdY4E6tLBRDFRhowEVT/1SIDLDBROrmCDsGZPXke6iclR/PdabF8mcWRR3voAB0hB52hMrpGFVRDBD2gJ/SCXo1H49l4M96nrTkjm9lFf2R8fAOQXZiD</latexit><latexit sha1_base64="aQtaqAt9mJxaNjnPMQvSdDsuPKo=">AAACBnicbZDLSsNAFIYn9VbrLepShGAR3FgSEXQjFN0obir0Bm0aJtPTduhkEmYmQglZufFV3LhQxK3P4M63cdpG0NYfBj7+cw5nzu9HjEpl219GbmFxaXklv1pYW9/Y3DK3d+oyjAWBGglZKJo+lsAoh5qiikEzEoADn0HDH16N6417EJKGvKpGEbgB7nPaowQrbXnmfhsY85KbtJNU09tOcuykP86FXfLMol2yJ7LmwcmgiDJVPPOz3Q1JHABXhGEpW44dKTfBQlHCIC20YwkRJkPch5ZGjgOQbjI5I7UOtdO1eqHQjytr4v6eSHAg5SjwdWeA1UDO1sbmf7VWrHrnbkJ5FCvgZLqoFzNLhdY4E6tLBRDFRhowEVT/1SIDLDBROrmCDsGZPXke6iclR/PdabF8mcWRR3voAB0hB52hMrpGFVRDBD2gJ/SCXo1H49l4M96nrTkjm9lFf2R8fAOQXZiD</latexit><latexit sha1_base64="aQtaqAt9mJxaNjnPMQvSdDsuPKo=">AAACBnicbZDLSsNAFIYn9VbrLepShGAR3FgSEXQjFN0obir0Bm0aJtPTduhkEmYmQglZufFV3LhQxK3P4M63cdpG0NYfBj7+cw5nzu9HjEpl219GbmFxaXklv1pYW9/Y3DK3d+oyjAWBGglZKJo+lsAoh5qiikEzEoADn0HDH16N6417EJKGvKpGEbgB7nPaowQrbXnmfhsY85KbtJNU09tOcuykP86FXfLMol2yJ7LmwcmgiDJVPPOz3Q1JHABXhGEpW44dKTfBQlHCIC20YwkRJkPch5ZGjgOQbjI5I7UOtdO1eqHQjytr4v6eSHAg5SjwdWeA1UDO1sbmf7VWrHrnbkJ5FCvgZLqoFzNLhdY4E6tLBRDFRhowEVT/1SIDLDBROrmCDsGZPXke6iclR/PdabF8mcWRR3voAB0hB52hMrpGFVRDBD2gJ/SCXo1H49l4M96nrTkjm9lFf2R8fAOQXZiD</latexit><latexit sha1_base64="aQtaqAt9mJxaNjnPMQvSdDsuPKo=">AAACBnicbZDLSsNAFIYn9VbrLepShGAR3FgSEXQjFN0obir0Bm0aJtPTduhkEmYmQglZufFV3LhQxK3P4M63cdpG0NYfBj7+cw5nzu9HjEpl219GbmFxaXklv1pYW9/Y3DK3d+oyjAWBGglZKJo+lsAoh5qiikEzEoADn0HDH16N6417EJKGvKpGEbgB7nPaowQrbXnmfhsY85KbtJNU09tOcuykP86FXfLMol2yJ7LmwcmgiDJVPPOz3Q1JHABXhGEpW44dKTfBQlHCIC20YwkRJkPch5ZGjgOQbjI5I7UOtdO1eqHQjytr4v6eSHAg5SjwdWeA1UDO1sbmf7VWrHrnbkJ5FCvgZLqoFzNLhdY4E6tLBRDFRhowEVT/1SIDLDBROrmCDsGZPXke6iclR/PdabF8mcWRR3voAB0hB52hMrpGFVRDBD2gJ/SCXo1H49l4M96nrTkjm9lFf2R8fAOQXZiD</latexit>

`TI K
�1`J = 0.

<latexit sha1_base64="bU3fHY4rW2YKkJZE5ZCoXx9xoVk=">AAACBnicbZDLSsNAFIZP6q3WW9SlCMEiuLEkIuhGKLrxsqnQG7RpmEyn7dDJJMxMhBKycuOruHGhiFufwZ1v47TNQlt/GPj4zzmcOb8fMSqVbX8buYXFpeWV/GphbX1jc8vc3qnLMBaY1HDIQtH0kSSMclJTVDHSjARBgc9Iwx9ejeuNByIkDXlVjSLiBqjPaY9ipLTlmfttwpiX3KSdpJredZJjJ506t+mFXfLMol2yJ7LmwcmgCJkqnvnV7oY4DghXmCEpW44dKTdBQlHMSFpox5JECA9Rn7Q0chQQ6SaTM1LrUDtdqxcK/biyJu7viQQFUo4CX3cGSA3kbG1s/ldrxap37iaUR7EiHE8X9WJmqdAaZ2J1qSBYsZEGhAXVf7XwAAmElU6uoENwZk+eh/pJydF8f1osX2Zx5GEPDuAIHDiDMlxDBWqA4RGe4RXejCfjxXg3PqatOSOb2YU/Mj5/AJHlmIQ=</latexit><latexit sha1_base64="bU3fHY4rW2YKkJZE5ZCoXx9xoVk=">AAACBnicbZDLSsNAFIZP6q3WW9SlCMEiuLEkIuhGKLrxsqnQG7RpmEyn7dDJJMxMhBKycuOruHGhiFufwZ1v47TNQlt/GPj4zzmcOb8fMSqVbX8buYXFpeWV/GphbX1jc8vc3qnLMBaY1HDIQtH0kSSMclJTVDHSjARBgc9Iwx9ejeuNByIkDXlVjSLiBqjPaY9ipLTlmfttwpiX3KSdpJredZJjJ506t+mFXfLMol2yJ7LmwcmgCJkqnvnV7oY4DghXmCEpW44dKTdBQlHMSFpox5JECA9Rn7Q0chQQ6SaTM1LrUDtdqxcK/biyJu7viQQFUo4CX3cGSA3kbG1s/ldrxap37iaUR7EiHE8X9WJmqdAaZ2J1qSBYsZEGhAXVf7XwAAmElU6uoENwZk+eh/pJydF8f1osX2Zx5GEPDuAIHDiDMlxDBWqA4RGe4RXejCfjxXg3PqatOSOb2YU/Mj5/AJHlmIQ=</latexit><latexit sha1_base64="bU3fHY4rW2YKkJZE5ZCoXx9xoVk=">AAACBnicbZDLSsNAFIZP6q3WW9SlCMEiuLEkIuhGKLrxsqnQG7RpmEyn7dDJJMxMhBKycuOruHGhiFufwZ1v47TNQlt/GPj4zzmcOb8fMSqVbX8buYXFpeWV/GphbX1jc8vc3qnLMBaY1HDIQtH0kSSMclJTVDHSjARBgc9Iwx9ejeuNByIkDXlVjSLiBqjPaY9ipLTlmfttwpiX3KSdpJredZJjJ506t+mFXfLMol2yJ7LmwcmgCJkqnvnV7oY4DghXmCEpW44dKTdBQlHMSFpox5JECA9Rn7Q0chQQ6SaTM1LrUDtdqxcK/biyJu7viQQFUo4CX3cGSA3kbG1s/ldrxap37iaUR7EiHE8X9WJmqdAaZ2J1qSBYsZEGhAXVf7XwAAmElU6uoENwZk+eh/pJydF8f1osX2Zx5GEPDuAIHDiDMlxDBWqA4RGe4RXejCfjxXg3PqatOSOb2YU/Mj5/AJHlmIQ=</latexit><latexit sha1_base64="bU3fHY4rW2YKkJZE5ZCoXx9xoVk=">AAACBnicbZDLSsNAFIZP6q3WW9SlCMEiuLEkIuhGKLrxsqnQG7RpmEyn7dDJJMxMhBKycuOruHGhiFufwZ1v47TNQlt/GPj4zzmcOb8fMSqVbX8buYXFpeWV/GphbX1jc8vc3qnLMBaY1HDIQtH0kSSMclJTVDHSjARBgc9Iwx9ejeuNByIkDXlVjSLiBqjPaY9ipLTlmfttwpiX3KSdpJredZJjJ506t+mFXfLMol2yJ7LmwcmgCJkqnvnV7oY4DghXmCEpW44dKTdBQlHMSFpox5JECA9Rn7Q0chQQ6SaTM1LrUDtdqxcK/biyJu7viQQFUo4CX3cGSA3kbG1s/ldrxap37iaUR7EiHE8X9WJmqdAaZ2J1qSBYsZEGhAXVf7XwAAmElU6uoENwZk+eh/pJydF8f1osX2Zx5GEPDuAIHDiDMlxDBWqA4RGe4RXejCfjxXg3PqatOSOb2YU/Mj5/AJHlmIQ=</latexit>

`TI K
�1q = 0.

<latexit sha1_base64="cYSNhJN6+ean/D2Ihq5xwvpxNgI=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsghtLIoJuhKIbxU2F3qBNw2R62g6dTOLMRCgxC1/FjQtF3Poa7nwbp20W2vrDwMd/zuGc+f2IUals+9vILSwuLa/kVwtr6xubW+b2Tl2GsSBQIyELRdPHEhjlUFNUMWhGAnDgM2j4w6txvfEAQtKQV9UoAjfAfU57lGClLc/cawNjXnKTdpJqettJjp30/sIueWbRLtkTWfPgZFBEmSqe+dXuhiQOgCvCsJQtx46Um2ChKGGQFtqxhAiTIe5DSyPHAUg3mdyfWofa6Vq9UOjHlTVxf08kOJByFPi6M8BqIGdrY/O/WitWvXM3oTyKFXAyXdSLmaVCaxyG1aUCiGIjDZgIqm+1yAALTJSOrKBDcGa/PA/1k5Kj+e60WL7M4sijfXSAjpCDzlAZXaMKqiGCHtEzekVvxpPxYrwbH9PWnJHN7KI/Mj5/ABD9lXU=</latexit><latexit sha1_base64="cYSNhJN6+ean/D2Ihq5xwvpxNgI=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsghtLIoJuhKIbxU2F3qBNw2R62g6dTOLMRCgxC1/FjQtF3Poa7nwbp20W2vrDwMd/zuGc+f2IUals+9vILSwuLa/kVwtr6xubW+b2Tl2GsSBQIyELRdPHEhjlUFNUMWhGAnDgM2j4w6txvfEAQtKQV9UoAjfAfU57lGClLc/cawNjXnKTdpJqettJjp30/sIueWbRLtkTWfPgZFBEmSqe+dXuhiQOgCvCsJQtx46Um2ChKGGQFtqxhAiTIe5DSyPHAUg3mdyfWofa6Vq9UOjHlTVxf08kOJByFPi6M8BqIGdrY/O/WitWvXM3oTyKFXAyXdSLmaVCaxyG1aUCiGIjDZgIqm+1yAALTJSOrKBDcGa/PA/1k5Kj+e60WL7M4sijfXSAjpCDzlAZXaMKqiGCHtEzekVvxpPxYrwbH9PWnJHN7KI/Mj5/ABD9lXU=</latexit><latexit sha1_base64="cYSNhJN6+ean/D2Ihq5xwvpxNgI=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsghtLIoJuhKIbxU2F3qBNw2R62g6dTOLMRCgxC1/FjQtF3Poa7nwbp20W2vrDwMd/zuGc+f2IUals+9vILSwuLa/kVwtr6xubW+b2Tl2GsSBQIyELRdPHEhjlUFNUMWhGAnDgM2j4w6txvfEAQtKQV9UoAjfAfU57lGClLc/cawNjXnKTdpJqettJjp30/sIueWbRLtkTWfPgZFBEmSqe+dXuhiQOgCvCsJQtx46Um2ChKGGQFtqxhAiTIe5DSyPHAUg3mdyfWofa6Vq9UOjHlTVxf08kOJByFPi6M8BqIGdrY/O/WitWvXM3oTyKFXAyXdSLmaVCaxyG1aUCiGIjDZgIqm+1yAALTJSOrKBDcGa/PA/1k5Kj+e60WL7M4sijfXSAjpCDzlAZXaMKqiGCHtEzekVvxpPxYrwbH9PWnJHN7KI/Mj5/ABD9lXU=</latexit><latexit sha1_base64="cYSNhJN6+ean/D2Ihq5xwvpxNgI=">AAAB/3icbZDLSsNAFIYn9VbrLSq4cRMsghtLIoJuhKIbxU2F3qBNw2R62g6dTOLMRCgxC1/FjQtF3Poa7nwbp20W2vrDwMd/zuGc+f2IUals+9vILSwuLa/kVwtr6xubW+b2Tl2GsSBQIyELRdPHEhjlUFNUMWhGAnDgM2j4w6txvfEAQtKQV9UoAjfAfU57lGClLc/cawNjXnKTdpJqettJjp30/sIueWbRLtkTWfPgZFBEmSqe+dXuhiQOgCvCsJQtx46Um2ChKGGQFtqxhAiTIe5DSyPHAUg3mdyfWofa6Vq9UOjHlTVxf08kOJByFPi6M8BqIGdrY/O/WitWvXM3oTyKFXAyXdSLmaVCaxyG1aUCiGIjDZgIqm+1yAALTJSOrKBDcGa/PA/1k5Kj+e60WL7M4sijfXSAjpCDzlAZXaMKqiGCHtEzekVvxpPxYrwbH9PWnJHN7KI/Mj5/ABD9lXU=</latexit>

`1 = [1, 1,�1, 0]T
<latexit sha1_base64="8a03UXGs61FUFGIniZLWCVA3Uqw=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBe1ZETQjVB047JCb5DGMJlO2qGTSZiZCCVk46u4caGIWx/DnW/jtM1CW38Y+PjPOZw5f5BwprTjfFtLyyura+uljfLm1vbOrr2331ZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLqd1DuPVCoWi6YeJ9SL8ECwkBGsjeXbhz3KuZ+h/NpFVVQ9Q1XHe8iauW9XnJozFVwEVEAFFGr49levH5M0okITjpVykZNoL8NSM8JpXu6liiaYjPCAugYFjqjysukBOTwxTh+GsTRPaDh1f09kOFJqHAWmM8J6qOZrE/O/mpvq8MrLmEhSTQWZLQpTDnUMJ2nAPpOUaD42gIlk5q+QDLHERJvMyiYENH/yIrTPa8jw/UWlflPEUQJH4BicAgQuQR3cgQZoAQJy8AxewZv1ZL1Y79bHrHXJKmYOwB9Znz8UKpTF</latexit><latexit sha1_base64="8a03UXGs61FUFGIniZLWCVA3Uqw=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBe1ZETQjVB047JCb5DGMJlO2qGTSZiZCCVk46u4caGIWx/DnW/jtM1CW38Y+PjPOZw5f5BwprTjfFtLyyura+uljfLm1vbOrr2331ZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLqd1DuPVCoWi6YeJ9SL8ECwkBGsjeXbhz3KuZ+h/NpFVVQ9Q1XHe8iauW9XnJozFVwEVEAFFGr49levH5M0okITjpVykZNoL8NSM8JpXu6liiaYjPCAugYFjqjysukBOTwxTh+GsTRPaDh1f09kOFJqHAWmM8J6qOZrE/O/mpvq8MrLmEhSTQWZLQpTDnUMJ2nAPpOUaD42gIlk5q+QDLHERJvMyiYENH/yIrTPa8jw/UWlflPEUQJH4BicAgQuQR3cgQZoAQJy8AxewZv1ZL1Y79bHrHXJKmYOwB9Znz8UKpTF</latexit><latexit sha1_base64="8a03UXGs61FUFGIniZLWCVA3Uqw=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBe1ZETQjVB047JCb5DGMJlO2qGTSZiZCCVk46u4caGIWx/DnW/jtM1CW38Y+PjPOZw5f5BwprTjfFtLyyura+uljfLm1vbOrr2331ZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLqd1DuPVCoWi6YeJ9SL8ECwkBGsjeXbhz3KuZ+h/NpFVVQ9Q1XHe8iauW9XnJozFVwEVEAFFGr49levH5M0okITjpVykZNoL8NSM8JpXu6liiaYjPCAugYFjqjysukBOTwxTh+GsTRPaDh1f09kOFJqHAWmM8J6qOZrE/O/mpvq8MrLmEhSTQWZLQpTDnUMJ2nAPpOUaD42gIlk5q+QDLHERJvMyiYENH/yIrTPa8jw/UWlflPEUQJH4BicAgQuQR3cgQZoAQJy8AxewZv1ZL1Y79bHrHXJKmYOwB9Znz8UKpTF</latexit><latexit sha1_base64="8a03UXGs61FUFGIniZLWCVA3Uqw=">AAACAHicbZDLSsNAFIYnXmu9RV24cDNYBBe1ZETQjVB047JCb5DGMJlO2qGTSZiZCCVk46u4caGIWx/DnW/jtM1CW38Y+PjPOZw5f5BwprTjfFtLyyura+uljfLm1vbOrr2331ZxKgltkZjHshtgRTkTtKWZ5rSbSIqjgNNOMLqd1DuPVCoWi6YeJ9SL8ECwkBGsjeXbhz3KuZ+h/NpFVVQ9Q1XHe8iauW9XnJozFVwEVEAFFGr49levH5M0okITjpVykZNoL8NSM8JpXu6liiaYjPCAugYFjqjysukBOTwxTh+GsTRPaDh1f09kOFJqHAWmM8J6qOZrE/O/mpvq8MrLmEhSTQWZLQpTDnUMJ2nAPpOUaD42gIlk5q+QDLHERJvMyiYENH/yIrTPa8jw/UWlflPEUQJH4BicAgQuQR3cgQZoAQJy8AxewZv1ZL1Y79bHrHXJKmYOwB9Znz8UKpTF</latexit>

`2 = [0, 1, 1, 1]T
<latexit sha1_base64="gpfxvwBUoXZcNTL8BVs7Ow5ONZU=">AAAB/3icbZDLSsNAFIZPvNZ6iwpu3ASL4EJKUgTdCEU3Liv0BmkMk+mkHTqZhJmJUGIXvoobF4q49TXc+TZO2iy09QwDH/9/DnPmDxJGpbLtb2NpeWV1bb20Ud7c2t7ZNff22zJOBSYtHLNYdAMkCaOctBRVjHQTQVAUMNIJRje533kgQtKYN9U4IV6EBpyGFCOlJd887BHG/Kw2uXLtMyc/3n3WnPhmxa7a07IWwSmgAkU1fPOr149xGhGuMENSuo6dKC9DQlHMyKTcSyVJEB6hAXE1chQR6WXT/SfWiVb6VhgLfbmypurviQxFUo6jQHdGSA3lvJeL/3luqsJLL6M8SRXhePZQmDJLxVYehtWngmDFxhoQFlTvauEhEggrHVlZh+DMf3kR2rWqo/nuvFK/LuIowREcwyk4cAF1uIUGtADDIzzDK7wZT8aL8W58zFqXjGLmAP6U8fkDpmyUjw==</latexit><latexit sha1_base64="gpfxvwBUoXZcNTL8BVs7Ow5ONZU=">AAAB/3icbZDLSsNAFIZPvNZ6iwpu3ASL4EJKUgTdCEU3Liv0BmkMk+mkHTqZhJmJUGIXvoobF4q49TXc+TZO2iy09QwDH/9/DnPmDxJGpbLtb2NpeWV1bb20Ud7c2t7ZNff22zJOBSYtHLNYdAMkCaOctBRVjHQTQVAUMNIJRje533kgQtKYN9U4IV6EBpyGFCOlJd887BHG/Kw2uXLtMyc/3n3WnPhmxa7a07IWwSmgAkU1fPOr149xGhGuMENSuo6dKC9DQlHMyKTcSyVJEB6hAXE1chQR6WXT/SfWiVb6VhgLfbmypurviQxFUo6jQHdGSA3lvJeL/3luqsJLL6M8SRXhePZQmDJLxVYehtWngmDFxhoQFlTvauEhEggrHVlZh+DMf3kR2rWqo/nuvFK/LuIowREcwyk4cAF1uIUGtADDIzzDK7wZT8aL8W58zFqXjGLmAP6U8fkDpmyUjw==</latexit><latexit sha1_base64="gpfxvwBUoXZcNTL8BVs7Ow5ONZU=">AAAB/3icbZDLSsNAFIZPvNZ6iwpu3ASL4EJKUgTdCEU3Liv0BmkMk+mkHTqZhJmJUGIXvoobF4q49TXc+TZO2iy09QwDH/9/DnPmDxJGpbLtb2NpeWV1bb20Ud7c2t7ZNff22zJOBSYtHLNYdAMkCaOctBRVjHQTQVAUMNIJRje533kgQtKYN9U4IV6EBpyGFCOlJd887BHG/Kw2uXLtMyc/3n3WnPhmxa7a07IWwSmgAkU1fPOr149xGhGuMENSuo6dKC9DQlHMyKTcSyVJEB6hAXE1chQR6WXT/SfWiVb6VhgLfbmypurviQxFUo6jQHdGSA3lvJeL/3luqsJLL6M8SRXhePZQmDJLxVYehtWngmDFxhoQFlTvauEhEggrHVlZh+DMf3kR2rWqo/nuvFK/LuIowREcwyk4cAF1uIUGtADDIzzDK7wZT8aL8W58zFqXjGLmAP6U8fkDpmyUjw==</latexit><latexit sha1_base64="gpfxvwBUoXZcNTL8BVs7Ow5ONZU=">AAAB/3icbZDLSsNAFIZPvNZ6iwpu3ASL4EJKUgTdCEU3Liv0BmkMk+mkHTqZhJmJUGIXvoobF4q49TXc+TZO2iy09QwDH/9/DnPmDxJGpbLtb2NpeWV1bb20Ud7c2t7ZNff22zJOBSYtHLNYdAMkCaOctBRVjHQTQVAUMNIJRje533kgQtKYN9U4IV6EBpyGFCOlJd887BHG/Kw2uXLtMyc/3n3WnPhmxa7a07IWwSmgAkU1fPOr149xGhGuMENSuo6dKC9DQlHMyKTcSyVJEB6hAXE1chQR6WXT/SfWiVb6VhgLfbmypurviQxFUo6jQHdGSA3lvJeL/3luqsJLL6M8SRXhePZQmDJLxVYehtWngmDFxhoQFlTvauEhEggrHVlZh+DMf3kR2rWqo/nuvFK/LuIowREcwyk4cAF1uIUGtADDIzzDK7wZT8aL8W58zFqXjGLmAP6U8fkDpmyUjw==</latexit>

A
<latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit>

Ā
<latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit>

�A
<latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit><latexit sha1_base64="EOttP7Mi4jWuqT9XCrGqg5YzLkA=">AAAB+nicbVDLSsNAFL2pr1pfqS7dDBbBVUlE0GXVjcsK9gFtLJPppB06mYSZiVJiPsWNC0Xc+iXu/BunaRbaemDgcM693DPHjzlT2nG+rdLK6tr6RnmzsrW9s7tnV/fbKkokoS0S8Uh2fawoZ4K2NNOcdmNJcehz2vEn1zO/80ClYpG409OYeiEeCRYwgrWRBna1H4/ZfdoPsR6rIL3MsoFdc+pODrRM3ILUoEBzYH/1hxFJQio04VipnuvE2kux1IxwmlX6iaIxJhM8oj1DBQ6p8tI8eoaOjTJEQSTNExrl6u+NFIdKTUPfTOYRF72Z+J/XS3Rw4aVMxImmgswPBQlHOkKzHtCQSUo0nxqCiWQmKyJjLDHRpq2KKcFd/PIyaZ/WXcNvz2qNq6KOMhzCEZyAC+fQgBtoQgsIPMIzvMKb9WS9WO/Wx3y0ZBU7B/AH1ucP3EuUYA==</latexit>

�Ā
<latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit><latexit sha1_base64="MZM6C5nhNgM2DskgvjIuCPfT1ig=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvWTEHjIvwDLzIqxHKsyu8jzv2zWn7hRCi+CWUINSzb795Q1ikkZUaMKxUj3XSbSfYakZ4TSveqmiCSZjPKQ9gwJHVPlZcUCOTowzQGEszRMaFe7viQxHSk2iwHQWO87XpuZ/tV6qw0s/YyJJNRVk9lGYcqRjNE0DDZikRPOJAUwkM7siMsISE20yq5oQ3PmTF6F9VncN353XGtdlHBU4gmM4BRcuoAG30IQWEMjhGV7hzXqyXqx362PWumSVMwfwR9bnD8LdlyU=</latexit>

'
<latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit><latexit sha1_base64="6mJkq06At/+j+nVHpx56vVywLXM=">AAAB7nicbZBNSwMxEIZn61etX1WPXoJF8FR2RdBj0YvHCvYD2qVk02wbms2GZLZQSn+EFw+KePX3ePPfmLZ70NYXAg/vzJCZN9JSWPT9b6+wsbm1vVPcLe3tHxwelY9PmjbNDOMNlsrUtCNquRSKN1Cg5G1tOE0iyVvR6H5eb425sSJVTzjRPEzoQIlYMIrOanXH1Oih6JUrftVfiKxDkEMFctV75a9uP2VZwhUySa3tBL7GcEoNCib5rNTNLNeUjeiAdxwqmnAbThfrzsiFc/okTo17CsnC/T0xpYm1kyRynQnFoV2tzc3/ap0M49twKpTOkCu2/CjOJMGUzG8nfWE4QzlxQJkRblfChtRQhi6hkgshWD15HZpX1cDx43WldpfHUYQzOIdLCOAGavAAdWgAgxE8wyu8edp78d69j2VrwctnTuGPvM8fe0yPpg==</latexit>

 Ā
<latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit><latexit sha1_base64="YKJqg2VE+Viwzdn+M6noJc49T1w=">AAACAHicbZDLSsNAFIZPvNZ6i7pw4WawCK5KIoIuq25cVrAXaGKZTCft0MkkzEyEErLxVdy4UMStj+HOt3GaZqGtPwx8/Occ5pw/SDhT2nG+raXlldW19cpGdXNre2fX3ttvqziVhLZIzGPZDbCinAna0kxz2k0kxVHAaScY30zrnUcqFYvFvZ4k1I/wULCQEayN1bcPvUSxh8wLsMy8COuRCrOrPM/7ds2pO4XQIrgl1KBUs29/eYOYpBEVmnCsVM91Eu1nWGpGOM2rXqpogskYD2nPoMARVX5WHJCjE+MMUBhL84RGhft7IsORUpMoMJ3FjvO1qflfrZfq8NLPmEhSTQWZfRSmHOkYTdNAAyYp0XxiABPJzK6IjLDERJvMqiYEd/7kRWif1V3Dd+e1xnUZRwWO4BhOwYULaMAtNKEFBHJ4hld4s56sF+vd+pi1LlnlzAH8kfX5A9RllzA=</latexit>

 A
<latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit><latexit sha1_base64="jsZFzxbKO+Nis3vVWqW7eYua+tc=">AAAB/HicbVDLSsNAFL3xWesr2qWbwSK4KokIuqy6cVnBPqCNZTKdtEMnkzAzEUKIv+LGhSJu/RB3/o3TNAttPTBwOOde7pnjx5wp7Tjf1srq2vrGZmWrur2zu7dvHxx2VJRIQtsk4pHs+VhRzgRta6Y57cWS4tDntOtPb2Z+95FKxSJxr9OYeiEeCxYwgrWRhnZtECv2kGWDEOuJCrKrPM+Hdt1pOAXQMnFLUocSraH9NRhFJAmp0IRjpfquE2svw1IzwmleHSSKxphM8Zj2DRU4pMrLivA5OjHKCAWRNE9oVKi/NzIcKpWGvpksMi56M/E/r5/o4NLLmIgTTQWZHwoSjnSEZk2gEZOUaJ4agolkJisiEywx0aavqinBXfzyMumcNVzD787rzeuyjgocwTGcggsX0IRbaEEbCKTwDK/wZj1ZL9a79TEfXbHKnRr8gfX5A78ylXc=</latexit>

�
<latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit><latexit sha1_base64="h9d6wjmnVGPhUxkpPKdF7mEh2Nc=">AAAB63icbZDNSgMxFIVv6l+tf1WXboJFcFVmRNBl0Y3LCrYW2qFk0kwnNMkMSUYoQ1/BjQtF3PpC7nwbM+0stPVA4OPce8m9J0wFN9bzvlFlbX1jc6u6XdvZ3ds/qB8edU2Saco6NBGJ7oXEMMEV61huBeulmhEZCvYYTm6L+uMT04Yn6sFOUxZIMlY84pTYwhqkMR/WG17Tmwuvgl9CA0q1h/WvwSihmWTKUkGM6fteaoOcaMupYLPaIDMsJXRCxqzvUBHJTJDPd53hM+eMcJRo95TFc/f3RE6kMVMZuk5JbGyWa4X5X62f2eg6yLlKM8sUXXwUZQLbBBeH4xHXjFoxdUCo5m5XTGOiCbUunpoLwV8+eRW6F03f8f1lo3VTxlGFEziFc/DhClpwB23oAIUYnuEV3pBEL+gdfSxaK6icOYY/Qp8/E4qOPw==</latexit>



Algebraic formulation of      as a Modular Tensor Category (MTC): A
<latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit>

➡ particle types, a,b,c…i.e Anyon types in the bulk TQFT and conformal blocks in edge CFT. 

➡ Fusion rules   a x b = …. 

➡ Braiding phases and topological spins  (`S’ and `T’ matrices).  

Several consistency  
conditions between  

this data.

a b c …

…

+…

Fusion Braid Topological 
Spin

➡ Can compute Ribbon diagrams using MTC:

Ribbon diagram MTC computation sketch



Unhinging via edge condensation

Folding

Edge condenation between 
and      .A

<latexit sha1_base64="GQsKKSdN5Gm8yXdTTcVLJRiCzAI=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLqxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmV5IYMqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m0eekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUSz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn9ZCg0ZyinllCmhc1K2JhqytC2VLEleMsnr5L2Rd2z/OGy1rgt6ijDCZzCOXhwBQ24hya0gEEMz/AKbw46L86787EYLTnFzjH8gfP5A1irkJ8=</latexit><latexit sha1_base64="GQsKKSdN5Gm8yXdTTcVLJRiCzAI=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLqxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmV5IYMqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m0eekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUSz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn9ZCg0ZyinllCmhc1K2JhqytC2VLEleMsnr5L2Rd2z/OGy1rgt6ijDCZzCOXhwBQ24hya0gEEMz/AKbw46L86787EYLTnFzjH8gfP5A1irkJ8=</latexit><latexit sha1_base64="GQsKKSdN5Gm8yXdTTcVLJRiCzAI=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLqxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmV5IYMqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m0eekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUSz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn9ZCg0ZyinllCmhc1K2JhqytC2VLEleMsnr5L2Rd2z/OGy1rgt6ijDCZzCOXhwBQ24hya0gEEMz/AKbw46L86787EYLTnFzjH8gfP5A1irkJ8=</latexit><latexit sha1_base64="GQsKKSdN5Gm8yXdTTcVLJRiCzAI=">AAAB8nicbVDLSsNAFL2pr1pfVZduBovgqiQi6LLqxmUF+4A2lMl00g6dTMLMjVBCP8ONC0Xc+jXu/BsnbRbaemDgcM69zLknSKQw6LrfTmltfWNzq7xd2dnd2z+oHh61TZxqxlsslrHuBtRwKRRvoUDJu4nmNAok7wSTu9zvPHFtRKwecZpwP6IjJULBKFqp148ojhmV5IYMqjW37s5BVolXkBoUaA6qX/1hzNKIK2SSGtPz3AT9jGoUTPJZpZ8anlA2oSPes1TRiBs/m0eekTOrDEkYa/sUkrn6eyOjkTHTKLCTeUSz7OXif14vxfDaz4RKUuSKLT4KU0kwJvn9ZCg0ZyinllCmhc1K2JhqytC2VLEleMsnr5L2Rd2z/OGy1rgt6ijDCZzCOXhwBQ24hya0gEEMz/AKbw46L86787EYLTnFzjH8gfP5A1irkJ8=</latexit> Ā
<latexit sha1_base64="hoCX5MWV8zU1iTk7jFNHzTUiGS0=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokIuqy6cVnBPqAN5WY6aYdOHsxMlBL7KW5cKOLWL3Hn3zhps9DWAwOHc+7lnjl+IrjSjvNtrayurW9slrbK2zu7e/t25aCl4lRS1qSxiGXHR8UEj1hTcy1YJ5EMQ1+wtj++yf32A5OKx9G9niTMC3EY8YBT1Ebq25WejzLrhahHFAW5mpK+XXVqzgxkmbgFqUKBRt/+6g1imoYs0lSgUl3XSbSXodScCjYt91LFEqRjHLKuoRGGTHnZLPqUnBhlQIJYmhdpMlN/b2QYKjUJfTOZZ1SLXi7+53VTHVx6GY+SVLOIzg8FqSA6JnkPZMAlo1pMDEEquclK6AglUm3aKpsS3MUvL5PWWc01/O68Wr8u6ijBERzDKbhwAXW4hQY0gcIjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AGm6ZOV</latexit><latexit sha1_base64="hoCX5MWV8zU1iTk7jFNHzTUiGS0=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokIuqy6cVnBPqAN5WY6aYdOHsxMlBL7KW5cKOLWL3Hn3zhps9DWAwOHc+7lnjl+IrjSjvNtrayurW9slrbK2zu7e/t25aCl4lRS1qSxiGXHR8UEj1hTcy1YJ5EMQ1+wtj++yf32A5OKx9G9niTMC3EY8YBT1Ebq25WejzLrhahHFAW5mpK+XXVqzgxkmbgFqUKBRt/+6g1imoYs0lSgUl3XSbSXodScCjYt91LFEqRjHLKuoRGGTHnZLPqUnBhlQIJYmhdpMlN/b2QYKjUJfTOZZ1SLXi7+53VTHVx6GY+SVLOIzg8FqSA6JnkPZMAlo1pMDEEquclK6AglUm3aKpsS3MUvL5PWWc01/O68Wr8u6ijBERzDKbhwAXW4hQY0gcIjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AGm6ZOV</latexit><latexit sha1_base64="hoCX5MWV8zU1iTk7jFNHzTUiGS0=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokIuqy6cVnBPqAN5WY6aYdOHsxMlBL7KW5cKOLWL3Hn3zhps9DWAwOHc+7lnjl+IrjSjvNtrayurW9slrbK2zu7e/t25aCl4lRS1qSxiGXHR8UEj1hTcy1YJ5EMQ1+wtj++yf32A5OKx9G9niTMC3EY8YBT1Ebq25WejzLrhahHFAW5mpK+XXVqzgxkmbgFqUKBRt/+6g1imoYs0lSgUl3XSbSXodScCjYt91LFEqRjHLKuoRGGTHnZLPqUnBhlQIJYmhdpMlN/b2QYKjUJfTOZZ1SLXi7+53VTHVx6GY+SVLOIzg8FqSA6JnkPZMAlo1pMDEEquclK6AglUm3aKpsS3MUvL5PWWc01/O68Wr8u6ijBERzDKbhwAXW4hQY0gcIjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AGm6ZOV</latexit><latexit sha1_base64="hoCX5MWV8zU1iTk7jFNHzTUiGS0=">AAAB+nicbVDLSsNAFL3xWesr1aWbwSK4KokIuqy6cVnBPqAN5WY6aYdOHsxMlBL7KW5cKOLWL3Hn3zhps9DWAwOHc+7lnjl+IrjSjvNtrayurW9slrbK2zu7e/t25aCl4lRS1qSxiGXHR8UEj1hTcy1YJ5EMQ1+wtj++yf32A5OKx9G9niTMC3EY8YBT1Ebq25WejzLrhahHFAW5mpK+XXVqzgxkmbgFqUKBRt/+6g1imoYs0lSgUl3XSbSXodScCjYt91LFEqRjHLKuoRGGTHnZLPqUnBhlQIJYmhdpMlN/b2QYKjUJfTOZZ1SLXi7+53VTHVx6GY+SVLOIzg8FqSA6JnkPZMAlo1pMDEEquclK6AglUm3aKpsS3MUvL5PWWc01/O68Wr8u6ijBERzDKbhwAXW4hQY0gcIjPMMrvFlP1ov1bn3MR1esYucQ/sD6/AGm6ZOV</latexit>

'<latexit sha1_base64="S/mOawp/g6+fqPrXyEvCarG4F+I=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtvGZpM1yQql9D948aCIV/+PN/+NabsHbX0h8PDODJl5o1RwY33/21tZXVvf2CxsFbd3dvf2SweHDaMyzbDOlFC6FVGDgkusW24FtlKNNIkENqPhzbTefEJtuJL3dpRimNC+5DFn1Dqr0TE8wcduqexX/JnIMgQ5lCFXrVv66vQUyxKUlglqTDvwUxuOqbacCZwUO5nBlLIh7WPboaQJmnA823ZCTp3TI7HS7klLZu7viTFNjBklketMqB2YxdrU/K/Wzmx8FY65TDOLks0/ijNBrCLT00mPa2RWjBxQprnblbAB1ZRZF1DRhRAsnrwMjfNK4Pjuoly9zuMowDGcwBkEcAlVuIUa1IHBAzzDK7x5ynvx3r2PeeuKl88cwR95nz+xnY8x</latexit><latexit sha1_base64="S/mOawp/g6+fqPrXyEvCarG4F+I=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtvGZpM1yQql9D948aCIV/+PN/+NabsHbX0h8PDODJl5o1RwY33/21tZXVvf2CxsFbd3dvf2SweHDaMyzbDOlFC6FVGDgkusW24FtlKNNIkENqPhzbTefEJtuJL3dpRimNC+5DFn1Dqr0TE8wcduqexX/JnIMgQ5lCFXrVv66vQUyxKUlglqTDvwUxuOqbacCZwUO5nBlLIh7WPboaQJmnA823ZCTp3TI7HS7klLZu7viTFNjBklketMqB2YxdrU/K/Wzmx8FY65TDOLks0/ijNBrCLT00mPa2RWjBxQprnblbAB1ZRZF1DRhRAsnrwMjfNK4Pjuoly9zuMowDGcwBkEcAlVuIUa1IHBAzzDK7x5ynvx3r2PeeuKl88cwR95nz+xnY8x</latexit><latexit sha1_base64="S/mOawp/g6+fqPrXyEvCarG4F+I=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtvGZpM1yQql9D948aCIV/+PN/+NabsHbX0h8PDODJl5o1RwY33/21tZXVvf2CxsFbd3dvf2SweHDaMyzbDOlFC6FVGDgkusW24FtlKNNIkENqPhzbTefEJtuJL3dpRimNC+5DFn1Dqr0TE8wcduqexX/JnIMgQ5lCFXrVv66vQUyxKUlglqTDvwUxuOqbacCZwUO5nBlLIh7WPboaQJmnA823ZCTp3TI7HS7klLZu7viTFNjBklketMqB2YxdrU/K/Wzmx8FY65TDOLks0/ijNBrCLT00mPa2RWjBxQprnblbAB1ZRZF1DRhRAsnrwMjfNK4Pjuoly9zuMowDGcwBkEcAlVuIUa1IHBAzzDK7x5ynvx3r2PeeuKl88cwR95nz+xnY8x</latexit><latexit sha1_base64="S/mOawp/g6+fqPrXyEvCarG4F+I=">AAAB7XicbZBNSwMxEIZn/az1q+rRS7AInsquCHosevFYwX5Au5RsOtvGZpM1yQql9D948aCIV/+PN/+NabsHbX0h8PDODJl5o1RwY33/21tZXVvf2CxsFbd3dvf2SweHDaMyzbDOlFC6FVGDgkusW24FtlKNNIkENqPhzbTefEJtuJL3dpRimNC+5DFn1Dqr0TE8wcduqexX/JnIMgQ5lCFXrVv66vQUyxKUlglqTDvwUxuOqbacCZwUO5nBlLIh7WPboaQJmnA823ZCTp3TI7HS7klLZu7viTFNjBklketMqB2YxdrU/K/Wzmx8FY65TDOLks0/ijNBrCLT00mPa2RWjBxQprnblbAB1ZRZF1DRhRAsnrwMjfNK4Pjuoly9zuMowDGcwBkEcAlVuIUa1IHBAzzDK7x5ynvx3r2PeeuKl88cwR95nz+xnY8x</latexit>

Anyon condenation in 
A⇥A.

<latexit sha1_base64="p+4TyndrYab+zBdjgSlGlKSNoCI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHzpAY+Yxj9CrWdXnZozBV4kbkGqqECjZ396/ZimEZNABdG66zoJ+BlRwKlgk4qXapYQOiID1jVUErPQz6ZfTPCxUfo4jJUpCXiq/p7ISKT1OApMZ36invdy8T+vm0J44WdcJikwSWeLwlRgiHEeCe5zxSiIsSGEKm5uxXRIFKFggquYENz5lxdJ67TmGn57Vq1fFXGU0QE6QifIReeojm5QAzURRQ/oCb2gV+vRerberPdZa8kqZvbRH1gf3z14l70=</latexit><latexit sha1_base64="p+4TyndrYab+zBdjgSlGlKSNoCI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHzpAY+Yxj9CrWdXnZozBV4kbkGqqECjZ396/ZimEZNABdG66zoJ+BlRwKlgk4qXapYQOiID1jVUErPQz6ZfTPCxUfo4jJUpCXiq/p7ISKT1OApMZ36invdy8T+vm0J44WdcJikwSWeLwlRgiHEeCe5zxSiIsSGEKm5uxXRIFKFggquYENz5lxdJ67TmGn57Vq1fFXGU0QE6QifIReeojm5QAzURRQ/oCb2gV+vRerberPdZa8kqZvbRH1gf3z14l70=</latexit><latexit sha1_base64="p+4TyndrYab+zBdjgSlGlKSNoCI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHzpAY+Yxj9CrWdXnZozBV4kbkGqqECjZ396/ZimEZNABdG66zoJ+BlRwKlgk4qXapYQOiID1jVUErPQz6ZfTPCxUfo4jJUpCXiq/p7ISKT1OApMZ36invdy8T+vm0J44WdcJikwSWeLwlRgiHEeCe5zxSiIsSGEKm5uxXRIFKFggquYENz5lxdJ67TmGn57Vq1fFXGU0QE6QifIReeojm5QAzURRQ/oCb2gV+vRerberPdZa8kqZvbRH1gf3z14l70=</latexit><latexit sha1_base64="p+4TyndrYab+zBdjgSlGlKSNoCI=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHzpAY+Yxj9CrWdXnZozBV4kbkGqqECjZ396/ZimEZNABdG66zoJ+BlRwKlgk4qXapYQOiID1jVUErPQz6ZfTPCxUfo4jJUpCXiq/p7ISKT1OApMZ36invdy8T+vm0J44WdcJikwSWeLwlRgiHEeCe5zxSiIsSGEKm5uxXRIFKFggquYENz5lxdJ67TmGn57Vq1fFXGU0QE6QifIReeojm5QAzURRQ/oCb2gV+vRerberPdZa8kqZvbRH1gf3z14l70=</latexit>

Equivalent to  
HOTP hinge? 

Anyon/edge condensation: Theoretical tool to study possible phase transitions. 
More powerful than K-matrix Luttinger liquid approach.

Procedure:

➡ Identify a set       of bosonic mutually local anyons that may condense. 

➡ Two anyons a1 and a2 identified if                        .  

➡ An anyon a splits if                     . 

➡ Anyons that braid non-trivially with      get confined.   

B
<latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit>

a1 2 B ⇥ a2
<latexit sha1_base64="Bd4SGDROOTNBo5nPPUwVXgJrXxY=">AAACFHicbVBNS8NAEN3Ur1q/qh69LBZBEEpSBD2WevFYwX5AE8Jmu2mXbjZhdyKW0B/hxb/ixYMiXj1489+4aYto64OBx3szzMwLEsE12PaXVVhZXVvfKG6WtrZ3dvfK+wdtHaeKshaNRay6AdFMcMlawEGwbqIYiQLBOsHoKvc7d0xpHstbGCfMi8hA8pBTAkbyy2cusHvIyMR3sMsldiMCQ0oEbmAXeMQ0/mmo+eWKXbWnwMvEmZMKmqPplz/dfkzTiEmggmjdc+wEvIwo4FSwSclNNUsIHZEB6xkqidnnZdOnJvjEKH0cxsqUBDxVf09kJNJ6HAWmM79ZL3q5+J/XSyG89DIukxSYpLNFYSowxDhPCPe5YhTE2BBCFTe3YjokilAwOZZMCM7iy8ukXas6ht+cV+qNeRxFdISO0Sly0AWqo2vURC1E0QN6Qi/o1Xq0nq03633WWrDmM4foD6yPbxwYnjc=</latexit><latexit sha1_base64="Bd4SGDROOTNBo5nPPUwVXgJrXxY=">AAACFHicbVBNS8NAEN3Ur1q/qh69LBZBEEpSBD2WevFYwX5AE8Jmu2mXbjZhdyKW0B/hxb/ixYMiXj1489+4aYto64OBx3szzMwLEsE12PaXVVhZXVvfKG6WtrZ3dvfK+wdtHaeKshaNRay6AdFMcMlawEGwbqIYiQLBOsHoKvc7d0xpHstbGCfMi8hA8pBTAkbyy2cusHvIyMR3sMsldiMCQ0oEbmAXeMQ0/mmo+eWKXbWnwMvEmZMKmqPplz/dfkzTiEmggmjdc+wEvIwo4FSwSclNNUsIHZEB6xkqidnnZdOnJvjEKH0cxsqUBDxVf09kJNJ6HAWmM79ZL3q5+J/XSyG89DIukxSYpLNFYSowxDhPCPe5YhTE2BBCFTe3YjokilAwOZZMCM7iy8ukXas6ht+cV+qNeRxFdISO0Sly0AWqo2vURC1E0QN6Qi/o1Xq0nq03633WWrDmM4foD6yPbxwYnjc=</latexit><latexit sha1_base64="Bd4SGDROOTNBo5nPPUwVXgJrXxY=">AAACFHicbVBNS8NAEN3Ur1q/qh69LBZBEEpSBD2WevFYwX5AE8Jmu2mXbjZhdyKW0B/hxb/ixYMiXj1489+4aYto64OBx3szzMwLEsE12PaXVVhZXVvfKG6WtrZ3dvfK+wdtHaeKshaNRay6AdFMcMlawEGwbqIYiQLBOsHoKvc7d0xpHstbGCfMi8hA8pBTAkbyy2cusHvIyMR3sMsldiMCQ0oEbmAXeMQ0/mmo+eWKXbWnwMvEmZMKmqPplz/dfkzTiEmggmjdc+wEvIwo4FSwSclNNUsIHZEB6xkqidnnZdOnJvjEKH0cxsqUBDxVf09kJNJ6HAWmM79ZL3q5+J/XSyG89DIukxSYpLNFYSowxDhPCPe5YhTE2BBCFTe3YjokilAwOZZMCM7iy8ukXas6ht+cV+qNeRxFdISO0Sly0AWqo2vURC1E0QN6Qi/o1Xq0nq03633WWrDmM4foD6yPbxwYnjc=</latexit><latexit sha1_base64="Bd4SGDROOTNBo5nPPUwVXgJrXxY=">AAACFHicbVBNS8NAEN3Ur1q/qh69LBZBEEpSBD2WevFYwX5AE8Jmu2mXbjZhdyKW0B/hxb/ixYMiXj1489+4aYto64OBx3szzMwLEsE12PaXVVhZXVvfKG6WtrZ3dvfK+wdtHaeKshaNRay6AdFMcMlawEGwbqIYiQLBOsHoKvc7d0xpHstbGCfMi8hA8pBTAkbyy2cusHvIyMR3sMsldiMCQ0oEbmAXeMQ0/mmo+eWKXbWnwMvEmZMKmqPplz/dfkzTiEmggmjdc+wEvIwo4FSwSclNNUsIHZEB6xkqidnnZdOnJvjEKH0cxsqUBDxVf09kJNJ6HAWmM79ZL3q5+J/XSyG89DIukxSYpLNFYSowxDhPCPe5YhTE2BBCFTe3YjokilAwOZZMCM7iy8ukXas6ht+cV+qNeRxFdISO0Sly0AWqo2vURC1E0QN6Qi/o1Xq0nq03633WWrDmM4foD6yPbxwYnjc=</latexit>

a 2 B ⇥ a
<latexit sha1_base64="jt3mCncsMWVwi/LD8wEFpKJm3Mo=">AAACEHicbVBNS8NAEN34WetX1KOXxSJ6KokIeiz14rGC/YAmlM120y7dbMLuRCyhP8GLf8WLB0W8evTmv3HTRtDWBwOP92aYmRckgmtwnC9raXlldW29tFHe3Nre2bX39ls6ThVlTRqLWHUCopngkjWBg2CdRDESBYK1g9FV7rfvmNI8lrcwTpgfkYHkIacEjNSzTzxg95CRCfa4xF5EYEiJwHXsAY+Yxj92z644VWcKvEjcglRQgUbP/vT6MU0jJoEKonXXdRLwM6KAU8EmZS/VLCF0RAasa6gkZpufTR+a4GOj9HEYK1MS8FT9PZGRSOtxFJjO/GI97+Xif143hfDSz7hMUmCSzhaFqcAQ4zwd3OeKURBjQwhV3NyK6ZAoQsFkWDYhuPMvL5LWWdU1/Oa8UqsXcZTQITpCp8hFF6iGrlEDNRFFD+gJvaBX69F6tt6s91nrklXMHKA/sD6+AZjjnO4=</latexit><latexit sha1_base64="jt3mCncsMWVwi/LD8wEFpKJm3Mo=">AAACEHicbVBNS8NAEN34WetX1KOXxSJ6KokIeiz14rGC/YAmlM120y7dbMLuRCyhP8GLf8WLB0W8evTmv3HTRtDWBwOP92aYmRckgmtwnC9raXlldW29tFHe3Nre2bX39ls6ThVlTRqLWHUCopngkjWBg2CdRDESBYK1g9FV7rfvmNI8lrcwTpgfkYHkIacEjNSzTzxg95CRCfa4xF5EYEiJwHXsAY+Yxj92z644VWcKvEjcglRQgUbP/vT6MU0jJoEKonXXdRLwM6KAU8EmZS/VLCF0RAasa6gkZpufTR+a4GOj9HEYK1MS8FT9PZGRSOtxFJjO/GI97+Xif143hfDSz7hMUmCSzhaFqcAQ4zwd3OeKURBjQwhV3NyK6ZAoQsFkWDYhuPMvL5LWWdU1/Oa8UqsXcZTQITpCp8hFF6iGrlEDNRFFD+gJvaBX69F6tt6s91nrklXMHKA/sD6+AZjjnO4=</latexit><latexit sha1_base64="jt3mCncsMWVwi/LD8wEFpKJm3Mo=">AAACEHicbVBNS8NAEN34WetX1KOXxSJ6KokIeiz14rGC/YAmlM120y7dbMLuRCyhP8GLf8WLB0W8evTmv3HTRtDWBwOP92aYmRckgmtwnC9raXlldW29tFHe3Nre2bX39ls6ThVlTRqLWHUCopngkjWBg2CdRDESBYK1g9FV7rfvmNI8lrcwTpgfkYHkIacEjNSzTzxg95CRCfa4xF5EYEiJwHXsAY+Yxj92z644VWcKvEjcglRQgUbP/vT6MU0jJoEKonXXdRLwM6KAU8EmZS/VLCF0RAasa6gkZpufTR+a4GOj9HEYK1MS8FT9PZGRSOtxFJjO/GI97+Xif143hfDSz7hMUmCSzhaFqcAQ4zwd3OeKURBjQwhV3NyK6ZAoQsFkWDYhuPMvL5LWWdU1/Oa8UqsXcZTQITpCp8hFF6iGrlEDNRFFD+gJvaBX69F6tt6s91nrklXMHKA/sD6+AZjjnO4=</latexit><latexit sha1_base64="jt3mCncsMWVwi/LD8wEFpKJm3Mo=">AAACEHicbVBNS8NAEN34WetX1KOXxSJ6KokIeiz14rGC/YAmlM120y7dbMLuRCyhP8GLf8WLB0W8evTmv3HTRtDWBwOP92aYmRckgmtwnC9raXlldW29tFHe3Nre2bX39ls6ThVlTRqLWHUCopngkjWBg2CdRDESBYK1g9FV7rfvmNI8lrcwTpgfkYHkIacEjNSzTzxg95CRCfa4xF5EYEiJwHXsAY+Yxj92z644VWcKvEjcglRQgUbP/vT6MU0jJoEKonXXdRLwM6KAU8EmZS/VLCF0RAasa6gkZpufTR+a4GOj9HEYK1MS8FT9PZGRSOtxFJjO/GI97+Xif143hfDSz7hMUmCSzhaFqcAQ4zwd3OeKURBjQwhV3NyK6ZAoQsFkWDYhuPMvL5LWWdU1/Oa8UqsXcZTQITpCp8hFF6iGrlEDNRFFD+gJvaBX69F6tt6s91nrklXMHKA/sD6+AZjjnO4=</latexit>

B
<latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit><latexit sha1_base64="vJXP7bHDmrqR4dpL8n9VZ1gkwhg=">AAAB8XicbVDLSsNAFL3xWeur6tLNYBFclUQEXZa6cVnBPrANZTK9aYdOJmFmIpTQv3DjQhG3/o07/8ZJm4W2Hhg4nHMvc+4JEsG1cd1vZ219Y3Nru7RT3t3bPzisHB23dZwqhi0Wi1h1A6pRcIktw43AbqKQRoHATjC5zf3OEyrNY/lgpgn6ER1JHnJGjZUe+xE1Y0YFaQwqVbfmzkFWiVeQKhRoDipf/WHM0gilYYJq3fPcxPgZVYYzgbNyP9WYUDahI+xZKmmE2s/miWfk3CpDEsbKPmnIXP29kdFI62kU2Mk8oV72cvE/r5ea8MbPuExSg5ItPgpTQUxM8vPJkCtkRkwtoUxxm5WwMVWUGVtS2ZbgLZ+8StqXNc/y+6tqvVHUUYJTOIML8OAa6nAHTWgBAwnP8ApvjnZenHfnYzG65hQ7J/AHzucPASKQdg==</latexit>

Ā
<latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit><latexit sha1_base64="TAUU80hoHNMGyDjAbbc/c9/599o=">AAAB+XicbVDLSsNAFL2pr1pfUZduBovgqiQi6LLqxmUF+4AmlJvppB06eTAzKZTQP3HjQhG3/ok7/8ZJm4VWDwwczrmXe+YEqeBKO86XVVlb39jcqm7Xdnb39g/sw6OOSjJJWZsmIpG9ABUTPGZtzbVgvVQyjALBusHkrvC7UyYVT+JHPUuZH+Eo5iGnqI00sG0vQJl7EeoxRUFu5gO77jScBchf4pakDiVaA/vTGyY0i1isqUCl+q6Taj9HqTkVbF7zMsVSpBMcsb6hMUZM+fki+ZycGWVIwkSaF2uyUH9u5BgpNYsCM1lEVKteIf7n9TMdXvs5j9NMs5guD4WZIDohRQ1kyCWjWswMQSq5yUroGCVSbcqqmRLc1S//JZ2Lhmv4w2W9eVvWUYUTOIVzcOEKmnAPLWgDhSk8wQu8Wrn1bL1Z78vRilXuHMMvWB/fSyiTaw==</latexit>

A
<latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit><latexit sha1_base64="6l0Vi2sKHzGBJHapIZYkReK1UUs=">AAAB8XicbVBNS8NAFHypX7V+VT16WSyCp5KIoMeqF48VbC22obxsN+3SzSbsboQS+i+8eFDEq//Gm//GTZuDtg4sDDPvsfMmSATXxnW/ndLK6tr6RnmzsrW9s7tX3T9o6zhVlLVoLGLVCVAzwSVrGW4E6ySKYRQI9hCMb3L/4YkpzWN5byYJ8yMcSh5yisZKj70IzYiiIFf9as2tuzOQZeIVpAYFmv3qV28Q0zRi0lCBWnc9NzF+hspwKti00ks1S5COcci6lkqMmPazWeIpObHKgISxsk8aMlN/b2QYaT2JAjuZJ9SLXi7+53VTE176GZdJapik84/CVBATk/x8MuCKUSMmliBV3GYldIQKqbElVWwJ3uLJy6R9VvcsvzuvNa6LOspwBMdwCh5cQANuoQktoCDhGV7hzdHOi/PufMxHS06xcwh/4Hz+AP+PkHU=</latexit>

A⇥A
<latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit>



Unhinging the HOTI via edge condensation 

A⇥A
<latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit>
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1Āj , 

Ā
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<latexit sha1_base64="2Ew47z72MzKGs3gwQYyNn/f/ycA="></latexit><latexit sha1_base64="2Ew47z72MzKGs3gwQYyNn/f/ycA="></latexit><latexit sha1_base64="2Ew47z72MzKGs3gwQYyNn/f/ycA="></latexit><latexit sha1_base64="2Ew47z72MzKGs3gwQYyNn/f/ycA="></latexit>

A ⌘ T�Pfa�an
<latexit sha1_base64="xyKw1BpPnG8yfqbPZt/hxytEZX4=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMgiHIngpZ+NJYRjAq5EOY2c7q4t3fuzgXDkR9h41+xsVDE1sLOf+PmTOHXCwsP78ywM2+UKWnJ9z+8kdGx8YnJqenKzOzc/EJ1cenMprkR2BCpSs1FBBaV1NggSQovMoOQRArPo+ujQf28i8bKVJ9SL8NWApdaxlIAOatd3QgToCsBih+EeJPLLi8NGxenm/2Q8JaKegxxLEH329Wav+WX4n8hGEKNDVVvV9/DTiryBDUJBdY2Az+jVgGGpFDYr4S5xQzENVxi06GGBG2rKI/q8zXndHicGvc08dL9PlFAYm0viVxnufHv2sD8r9bMKd5rFVJnOaEWXx/FueKU8kFCvCMNClI9ByCMdLtycQUGBLkcKy6E4PfJf+FseytwfLJT2z8cxjHFVtgqW2cB22X77JjVWYMJdsce2BN79u69R+/Fe/1qHfGGM8vsh7y3T4pMnyI=</latexit><latexit sha1_base64="xyKw1BpPnG8yfqbPZt/hxytEZX4=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMgiHIngpZ+NJYRjAq5EOY2c7q4t3fuzgXDkR9h41+xsVDE1sLOf+PmTOHXCwsP78ywM2+UKWnJ9z+8kdGx8YnJqenKzOzc/EJ1cenMprkR2BCpSs1FBBaV1NggSQovMoOQRArPo+ujQf28i8bKVJ9SL8NWApdaxlIAOatd3QgToCsBih+EeJPLLi8NGxenm/2Q8JaKegxxLEH329Wav+WX4n8hGEKNDVVvV9/DTiryBDUJBdY2Az+jVgGGpFDYr4S5xQzENVxi06GGBG2rKI/q8zXndHicGvc08dL9PlFAYm0viVxnufHv2sD8r9bMKd5rFVJnOaEWXx/FueKU8kFCvCMNClI9ByCMdLtycQUGBLkcKy6E4PfJf+FseytwfLJT2z8cxjHFVtgqW2cB22X77JjVWYMJdsce2BN79u69R+/Fe/1qHfGGM8vsh7y3T4pMnyI=</latexit><latexit sha1_base64="xyKw1BpPnG8yfqbPZt/hxytEZX4=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMgiHIngpZ+NJYRjAq5EOY2c7q4t3fuzgXDkR9h41+xsVDE1sLOf+PmTOHXCwsP78ywM2+UKWnJ9z+8kdGx8YnJqenKzOzc/EJ1cenMprkR2BCpSs1FBBaV1NggSQovMoOQRArPo+ujQf28i8bKVJ9SL8NWApdaxlIAOatd3QgToCsBih+EeJPLLi8NGxenm/2Q8JaKegxxLEH329Wav+WX4n8hGEKNDVVvV9/DTiryBDUJBdY2Az+jVgGGpFDYr4S5xQzENVxi06GGBG2rKI/q8zXndHicGvc08dL9PlFAYm0viVxnufHv2sD8r9bMKd5rFVJnOaEWXx/FueKU8kFCvCMNClI9ByCMdLtycQUGBLkcKy6E4PfJf+FseytwfLJT2z8cxjHFVtgqW2cB22X77JjVWYMJdsce2BN79u69R+/Fe/1qHfGGM8vsh7y3T4pMnyI=</latexit><latexit sha1_base64="xyKw1BpPnG8yfqbPZt/hxytEZX4=">AAACFHicbZA9SwNBEIb3/DZ+RS1tFoMgiHIngpZ+NJYRjAq5EOY2c7q4t3fuzgXDkR9h41+xsVDE1sLOf+PmTOHXCwsP78ywM2+UKWnJ9z+8kdGx8YnJqenKzOzc/EJ1cenMprkR2BCpSs1FBBaV1NggSQovMoOQRArPo+ujQf28i8bKVJ9SL8NWApdaxlIAOatd3QgToCsBih+EeJPLLi8NGxenm/2Q8JaKegxxLEH329Wav+WX4n8hGEKNDVVvV9/DTiryBDUJBdY2Az+jVgGGpFDYr4S5xQzENVxi06GGBG2rKI/q8zXndHicGvc08dL9PlFAYm0viVxnufHv2sD8r9bMKd5rFVJnOaEWXx/FueKU8kFCvCMNClI9ByCMdLtycQUGBLkcKy6E4PfJf+FseytwfLJT2z8cxjHFVtgqW2cB22X77JjVWYMJdsce2BN79u69R+/Fe/1qHfGGM8vsh7y3T4pMnyI=</latexit>

�! anyons in A⇥A
<latexit sha1_base64="Qqa6xWVlcFXaQCl3BG7YN0IM4tw=">AAACJ3icbVDLSgNBEJyN7/ha9ehlMAiewq4IepKoF48KRoXsEnonk2TI7Mwy06uGJX/jxV/xIqiIHv0TJzGH+ChoKKq66e5KMiksBsGHV5qanpmdm18oLy4tr6z6a+uXVueG8TrTUpvrBCyXQvE6CpT8OjMc0kTyq6R3MvSvbrixQqsL7Gc8TqGjRFswQCc1/cNIatUxotNFMEbf0gj5HRag+lpZKhQd0CgF7DKQ9MiZIuV2Qmn6laAajED/knBMKmSMs6b/HLU0y1OukEmwthEGGcYFGBRM8kE5yi3PgPWgwxuOKnD74mL054BuO6VF29q4UkhH6uREAam1/TRxncML7W9vKP7nNXJsH8SFUFmOXLHvRe1cUtR0GBptCcMZyr4jwIxwt1LWBQMMXbRlF0L4++W/5HK3Gjp+vlepHY/jmCebZIvskJDskxo5JWekThi5J4/khbx6D96T9+a9f7eWvPHMBvkB7/MLuIWmYA==</latexit><latexit sha1_base64="Qqa6xWVlcFXaQCl3BG7YN0IM4tw=">AAACJ3icbVDLSgNBEJyN7/ha9ehlMAiewq4IepKoF48KRoXsEnonk2TI7Mwy06uGJX/jxV/xIqiIHv0TJzGH+ChoKKq66e5KMiksBsGHV5qanpmdm18oLy4tr6z6a+uXVueG8TrTUpvrBCyXQvE6CpT8OjMc0kTyq6R3MvSvbrixQqsL7Gc8TqGjRFswQCc1/cNIatUxotNFMEbf0gj5HRag+lpZKhQd0CgF7DKQ9MiZIuV2Qmn6laAajED/knBMKmSMs6b/HLU0y1OukEmwthEGGcYFGBRM8kE5yi3PgPWgwxuOKnD74mL054BuO6VF29q4UkhH6uREAam1/TRxncML7W9vKP7nNXJsH8SFUFmOXLHvRe1cUtR0GBptCcMZyr4jwIxwt1LWBQMMXbRlF0L4++W/5HK3Gjp+vlepHY/jmCebZIvskJDskxo5JWekThi5J4/khbx6D96T9+a9f7eWvPHMBvkB7/MLuIWmYA==</latexit><latexit sha1_base64="Qqa6xWVlcFXaQCl3BG7YN0IM4tw=">AAACJ3icbVDLSgNBEJyN7/ha9ehlMAiewq4IepKoF48KRoXsEnonk2TI7Mwy06uGJX/jxV/xIqiIHv0TJzGH+ChoKKq66e5KMiksBsGHV5qanpmdm18oLy4tr6z6a+uXVueG8TrTUpvrBCyXQvE6CpT8OjMc0kTyq6R3MvSvbrixQqsL7Gc8TqGjRFswQCc1/cNIatUxotNFMEbf0gj5HRag+lpZKhQd0CgF7DKQ9MiZIuV2Qmn6laAajED/knBMKmSMs6b/HLU0y1OukEmwthEGGcYFGBRM8kE5yi3PgPWgwxuOKnD74mL054BuO6VF29q4UkhH6uREAam1/TRxncML7W9vKP7nNXJsH8SFUFmOXLHvRe1cUtR0GBptCcMZyr4jwIxwt1LWBQMMXbRlF0L4++W/5HK3Gjp+vlepHY/jmCebZIvskJDskxo5JWekThi5J4/khbx6D96T9+a9f7eWvPHMBvkB7/MLuIWmYA==</latexit><latexit sha1_base64="Qqa6xWVlcFXaQCl3BG7YN0IM4tw=">AAACJ3icbVDLSgNBEJyN7/ha9ehlMAiewq4IepKoF48KRoXsEnonk2TI7Mwy06uGJX/jxV/xIqiIHv0TJzGH+ChoKKq66e5KMiksBsGHV5qanpmdm18oLy4tr6z6a+uXVueG8TrTUpvrBCyXQvE6CpT8OjMc0kTyq6R3MvSvbrixQqsL7Gc8TqGjRFswQCc1/cNIatUxotNFMEbf0gj5HRag+lpZKhQd0CgF7DKQ9MiZIuV2Qmn6laAajED/knBMKmSMs6b/HLU0y1OukEmwthEGGcYFGBRM8kE5yi3PgPWgwxuOKnD74mL054BuO6VF29q4UkhH6uREAam1/TRxncML7W9vKP7nNXJsH8SFUFmOXLHvRe1cUtR0GBptCcMZyr4jwIxwt1LWBQMMXbRlF0L4++W/5HK3Gjp+vlepHY/jmCebZIvskJDskxo5JWekThi5J4/khbx6D96T9+a9f7eWvPHMBvkB7/MLuIWmYA==</latexit>
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<latexit sha1_base64="bf2QJp73nWne6KdZivuzT+Tig6Q="></latexit><latexit sha1_base64="bf2QJp73nWne6KdZivuzT+Tig6Q="></latexit><latexit sha1_base64="bf2QJp73nWne6KdZivuzT+Tig6Q="></latexit><latexit sha1_base64="bf2QJp73nWne6KdZivuzT+Tig6Q="></latexit>

condense

Toric Code⇥ {1, f}
<latexit sha1_base64="Kg0s2AxqvB/nvFIUiAEQQmrEsbE=">AAACE3icbZBNS8NAEIY3flu/oh69LBZBREoigh6LvXhUsFZoQtlsJ+3iJht2J2IJ/Q9e/CtePCji1Ys3/43bNgetvrDw8M4Ms/NGmRQGPe/LmZmdm19YXFqurKyurW+4m1vXRuWaQ5MrqfRNxAxIkUITBUq4yTSwJJLQim4bo3rrDrQRKr3CQQZhwnqpiAVnaK2OexAg3GNxpbTgtKG6MAxQJGBoICHGoPAP40CLXh+DYcetejVvLPoX/BKqpNRFx/0MuornCaTIJTOm7XsZhgXTKLiEYSXIDWSM37IetC2mzO4Ni/FNQ7pnnS6NlbYvRTp2f04ULDFmkES2M2HYN9O1kflfrZ1jfBoWIs1yhJRPFsW5pKjoKCDaFRo4yoEFxrWwf6W8zzTjaGOs2BD86ZP/wvVRzbd8eVytn5VxLJEdskv2iU9OSJ2ckwvSJJw8kCfyQl6dR+fZeXPeJ60zTjmzTX7J+fgGl+aelg==</latexit><latexit sha1_base64="Kg0s2AxqvB/nvFIUiAEQQmrEsbE=">AAACE3icbZBNS8NAEIY3flu/oh69LBZBREoigh6LvXhUsFZoQtlsJ+3iJht2J2IJ/Q9e/CtePCji1Ys3/43bNgetvrDw8M4Ms/NGmRQGPe/LmZmdm19YXFqurKyurW+4m1vXRuWaQ5MrqfRNxAxIkUITBUq4yTSwJJLQim4bo3rrDrQRKr3CQQZhwnqpiAVnaK2OexAg3GNxpbTgtKG6MAxQJGBoICHGoPAP40CLXh+DYcetejVvLPoX/BKqpNRFx/0MuornCaTIJTOm7XsZhgXTKLiEYSXIDWSM37IetC2mzO4Ni/FNQ7pnnS6NlbYvRTp2f04ULDFmkES2M2HYN9O1kflfrZ1jfBoWIs1yhJRPFsW5pKjoKCDaFRo4yoEFxrWwf6W8zzTjaGOs2BD86ZP/wvVRzbd8eVytn5VxLJEdskv2iU9OSJ2ckwvSJJw8kCfyQl6dR+fZeXPeJ60zTjmzTX7J+fgGl+aelg==</latexit><latexit sha1_base64="Kg0s2AxqvB/nvFIUiAEQQmrEsbE=">AAACE3icbZBNS8NAEIY3flu/oh69LBZBREoigh6LvXhUsFZoQtlsJ+3iJht2J2IJ/Q9e/CtePCji1Ys3/43bNgetvrDw8M4Ms/NGmRQGPe/LmZmdm19YXFqurKyurW+4m1vXRuWaQ5MrqfRNxAxIkUITBUq4yTSwJJLQim4bo3rrDrQRKr3CQQZhwnqpiAVnaK2OexAg3GNxpbTgtKG6MAxQJGBoICHGoPAP40CLXh+DYcetejVvLPoX/BKqpNRFx/0MuornCaTIJTOm7XsZhgXTKLiEYSXIDWSM37IetC2mzO4Ni/FNQ7pnnS6NlbYvRTp2f04ULDFmkES2M2HYN9O1kflfrZ1jfBoWIs1yhJRPFsW5pKjoKCDaFRo4yoEFxrWwf6W8zzTjaGOs2BD86ZP/wvVRzbd8eVytn5VxLJEdskv2iU9OSJ2ckwvSJJw8kCfyQl6dR+fZeXPeJ60zTjmzTX7J+fgGl+aelg==</latexit><latexit sha1_base64="Kg0s2AxqvB/nvFIUiAEQQmrEsbE=">AAACE3icbZBNS8NAEIY3flu/oh69LBZBREoigh6LvXhUsFZoQtlsJ+3iJht2J2IJ/Q9e/CtePCji1Ys3/43bNgetvrDw8M4Ms/NGmRQGPe/LmZmdm19YXFqurKyurW+4m1vXRuWaQ5MrqfRNxAxIkUITBUq4yTSwJJLQim4bo3rrDrQRKr3CQQZhwnqpiAVnaK2OexAg3GNxpbTgtKG6MAxQJGBoICHGoPAP40CLXh+DYcetejVvLPoX/BKqpNRFx/0MuornCaTIJTOm7XsZhgXTKLiEYSXIDWSM37IetC2mzO4Ni/FNQ7pnnS6NlbYvRTp2f04ULDFmkES2M2HYN9O1kflfrZ1jfBoWIs1yhJRPFsW5pKjoKCDaFRo4yoEFxrWwf6W8zzTjaGOs2BD86ZP/wvVRzbd8eVytn5VxLJEdskv2iU9OSJ2ckwvSJJw8kCfyQl6dR+fZeXPeJ60zTjmzTX7J+fgGl+aelg==</latexit>

condense `e’ in Toric Code

{1, f}
<latexit sha1_base64="T8qIfEKfhk4NXR7xWouVYqA/pBY=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcCElEUGXRTcuK9gLNKVMppN26OTCzIlYQl7FjQtF3Poi7nwbp20W2vrDwMd/zuGc+f1ECo2O822V1tY3NrfK25Wd3b39A/uw2tZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO6p1HrrSIowecJrwf0lEkAsEoGmtgVz3JA/Qy9zzwlBiN0csHds2pO3ORVXALqEGh5sD+8oYxS0MeIZNU657rJNjPqELBJM8rXqp5QtmEjnjPYERDrvvZ/PacnBpnSIJYmRchmbu/JzIaaj0NfdMZUhzr5drM/K/WSzG47mciSlLkEVssClJJMCazIMhQKM5QTg1QpoS5lbAxVZShiatiQnCXv7wK7Yu6a/j+sta4KeIowzGcwBm4cAUNuIMmtIDBEzzDK7xZufVivVsfi9aSVcwcwR9Znz/hB5RT</latexit><latexit sha1_base64="T8qIfEKfhk4NXR7xWouVYqA/pBY=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcCElEUGXRTcuK9gLNKVMppN26OTCzIlYQl7FjQtF3Poi7nwbp20W2vrDwMd/zuGc+f1ECo2O822V1tY3NrfK25Wd3b39A/uw2tZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO6p1HrrSIowecJrwf0lEkAsEoGmtgVz3JA/Qy9zzwlBiN0csHds2pO3ORVXALqEGh5sD+8oYxS0MeIZNU657rJNjPqELBJM8rXqp5QtmEjnjPYERDrvvZ/PacnBpnSIJYmRchmbu/JzIaaj0NfdMZUhzr5drM/K/WSzG47mciSlLkEVssClJJMCazIMhQKM5QTg1QpoS5lbAxVZShiatiQnCXv7wK7Yu6a/j+sta4KeIowzGcwBm4cAUNuIMmtIDBEzzDK7xZufVivVsfi9aSVcwcwR9Znz/hB5RT</latexit><latexit sha1_base64="T8qIfEKfhk4NXR7xWouVYqA/pBY=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcCElEUGXRTcuK9gLNKVMppN26OTCzIlYQl7FjQtF3Poi7nwbp20W2vrDwMd/zuGc+f1ECo2O822V1tY3NrfK25Wd3b39A/uw2tZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO6p1HrrSIowecJrwf0lEkAsEoGmtgVz3JA/Qy9zzwlBiN0csHds2pO3ORVXALqEGh5sD+8oYxS0MeIZNU657rJNjPqELBJM8rXqp5QtmEjnjPYERDrvvZ/PacnBpnSIJYmRchmbu/JzIaaj0NfdMZUhzr5drM/K/WSzG47mciSlLkEVssClJJMCazIMhQKM5QTg1QpoS5lbAxVZShiatiQnCXv7wK7Yu6a/j+sta4KeIowzGcwBm4cAUNuIMmtIDBEzzDK7xZufVivVsfi9aSVcwcwR9Znz/hB5RT</latexit><latexit sha1_base64="T8qIfEKfhk4NXR7xWouVYqA/pBY=">AAAB+3icbZDLSsNAFIZP6q3WW6xLN4NFcCElEUGXRTcuK9gLNKVMppN26OTCzIlYQl7FjQtF3Poi7nwbp20W2vrDwMd/zuGc+f1ECo2O822V1tY3NrfK25Wd3b39A/uw2tZxqhhvsVjGqutTzaWIeAsFSt5NFKehL3nHn9zO6p1HrrSIowecJrwf0lEkAsEoGmtgVz3JA/Qy9zzwlBiN0csHds2pO3ORVXALqEGh5sD+8oYxS0MeIZNU657rJNjPqELBJM8rXqp5QtmEjnjPYERDrvvZ/PacnBpnSIJYmRchmbu/JzIaaj0NfdMZUhzr5drM/K/WSzG47mciSlLkEVssClJJMCazIMhQKM5QTg1QpoS5lbAxVZShiatiQnCXv7wK7Yu6a/j+sta4KeIowzGcwBm4cAUNuIMmtIDBEzzDK7xZufVivVsfi9aSVcwcwR9Znz/hB5RT</latexit>

HOTI hinge



Other surface terminations

HOTI surface with no topological order.

Completely gapped surface. Higher-Order surface as a beam splitter

Only side-surfaces gapped.



Unhinging the HOTSC and HOSPT

A⇥A
<latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit><latexit sha1_base64="M8FN+FToAtw/xUVlFfMoAZEEi6A=">AAACBXicbVBNS8NAEN3Ur1q/oh71sFgETyURQY9VLx4r2A9oQtlsN+3SzSbsToQSevHiX/HiQRGv/gdv/hs3bUBtfTDweG+GmXlBIrgGx/mySkvLK6tr5fXKxubW9o69u9fScaooa9JYxKoTEM0El6wJHATrJIqRKBCsHYyuc799z5TmsbyDccL8iAwkDzklYKSefehFBIaUCHyJPeAR0/hH6dlVp+ZMgReJW5AqKtDo2Z9eP6ZpxCRQQbTuuk4CfkYUcCrYpOKlmiWEjsiAdQ2VxOzzs+kXE3xslD4OY2VKAp6qvycyEmk9jgLTmV+o571c/M/rphBe+BmXSQpM0tmiMBUYYpxHgvtcMQpibAihiptbMR0SRSiY4ComBHf+5UXSOq25ht+eVetXRRxldICO0Aly0TmqoxvUQE1E0QN6Qi/o1Xq0nq03633WWrKKmX30B9bHNyQrl68=</latexit>

A ⌘ SO(3)6 anyon model
<latexit sha1_base64="tiQ9Zv/Ltbz2qg1gdq4v3gQgg9Y=">AAACH3icbZBNSwMxEIazflu/qh69BItQL2VXRT36cfGmolWhW0o2ndVgNlmTWbEs/Sde/CtePCgi3vw3pmsP2vpC4OGdGTLzRqkUFn3/yxsZHRufmJyaLs3Mzs0vlBeXLqzODIc611Kbq4hZkEJBHQVKuEoNsCSScBndHvbql/dgrNDqHDspNBN2rUQsOENntcrbYcLwhjNJ90O4y8Q9LQwb52fH3ermemubhjREeMCcqY5WNNFtkN1WueLX/EJ0GII+VEhfJ63yZ9jWPEtAIZfM2kbgp9jMmUHBJXRLYWYhZfyWXUPDoWIJ2GZe3Nela85p01gb9xTSwv09kbPE2k4Suc5i+cFaz/yv1sgw3m3mQqUZguI/H8WZpKhpLyzaFgY4yo4Dxo1wu1J+wwzj6CItuRCCwZOH4WKjFjg+3arsHfTjmCIrZJVUSUB2yB45IiekTjh5JM/klbx5T96L9+59/LSOeP2ZZfJH3tc3fISioQ==</latexit><latexit sha1_base64="tiQ9Zv/Ltbz2qg1gdq4v3gQgg9Y=">AAACH3icbZBNSwMxEIazflu/qh69BItQL2VXRT36cfGmolWhW0o2ndVgNlmTWbEs/Sde/CtePCgi3vw3pmsP2vpC4OGdGTLzRqkUFn3/yxsZHRufmJyaLs3Mzs0vlBeXLqzODIc611Kbq4hZkEJBHQVKuEoNsCSScBndHvbql/dgrNDqHDspNBN2rUQsOENntcrbYcLwhjNJ90O4y8Q9LQwb52fH3ermemubhjREeMCcqY5WNNFtkN1WueLX/EJ0GII+VEhfJ63yZ9jWPEtAIZfM2kbgp9jMmUHBJXRLYWYhZfyWXUPDoWIJ2GZe3Nela85p01gb9xTSwv09kbPE2k4Suc5i+cFaz/yv1sgw3m3mQqUZguI/H8WZpKhpLyzaFgY4yo4Dxo1wu1J+wwzj6CItuRCCwZOH4WKjFjg+3arsHfTjmCIrZJVUSUB2yB45IiekTjh5JM/klbx5T96L9+59/LSOeP2ZZfJH3tc3fISioQ==</latexit><latexit sha1_base64="tiQ9Zv/Ltbz2qg1gdq4v3gQgg9Y=">AAACH3icbZBNSwMxEIazflu/qh69BItQL2VXRT36cfGmolWhW0o2ndVgNlmTWbEs/Sde/CtePCgi3vw3pmsP2vpC4OGdGTLzRqkUFn3/yxsZHRufmJyaLs3Mzs0vlBeXLqzODIc611Kbq4hZkEJBHQVKuEoNsCSScBndHvbql/dgrNDqHDspNBN2rUQsOENntcrbYcLwhjNJ90O4y8Q9LQwb52fH3ermemubhjREeMCcqY5WNNFtkN1WueLX/EJ0GII+VEhfJ63yZ9jWPEtAIZfM2kbgp9jMmUHBJXRLYWYhZfyWXUPDoWIJ2GZe3Nela85p01gb9xTSwv09kbPE2k4Suc5i+cFaz/yv1sgw3m3mQqUZguI/H8WZpKhpLyzaFgY4yo4Dxo1wu1J+wwzj6CItuRCCwZOH4WKjFjg+3arsHfTjmCIrZJVUSUB2yB45IiekTjh5JM/klbx5T96L9+59/LSOeP2ZZfJH3tc3fISioQ==</latexit><latexit sha1_base64="tiQ9Zv/Ltbz2qg1gdq4v3gQgg9Y=">AAACH3icbZBNSwMxEIazflu/qh69BItQL2VXRT36cfGmolWhW0o2ndVgNlmTWbEs/Sde/CtePCgi3vw3pmsP2vpC4OGdGTLzRqkUFn3/yxsZHRufmJyaLs3Mzs0vlBeXLqzODIc611Kbq4hZkEJBHQVKuEoNsCSScBndHvbql/dgrNDqHDspNBN2rUQsOENntcrbYcLwhjNJ90O4y8Q9LQwb52fH3ermemubhjREeMCcqY5WNNFtkN1WueLX/EJ0GII+VEhfJ63yZ9jWPEtAIZfM2kbgp9jMmUHBJXRLYWYhZfyWXUPDoWIJ2GZe3Nela85p01gb9xTSwv09kbPE2k4Suc5i+cFaz/yv1sgw3m3mQqUZguI/H8WZpKhpLyzaFgY4yo4Dxo1wu1J+wwzj6CItuRCCwZOH4WKjFjg+3arsHfTjmCIrZJVUSUB2yB45IiekTjh5JM/klbx5T96L9+59/LSOeP2ZZfJH3tc3fISioQ==</latexit>

Single Majorana mode

A ⌘ SO(8)1 anyon model
<latexit sha1_base64="asNPDW2wSn6GnkrUj2Yegy0my4c=">AAACH3icbZBNSwMxEIazflu/qh69BIugF9kV0R6rXrypaFuhW0o2ndVgNlmT2WJZ+k+8+Fe8eFBEvPlvTNce/Hoh8PDODJl5o1QKi77/4Y2NT0xOTc/MlubmFxaXyssrDaszw6HOtdTmMmIWpFBQR4ESLlMDLIkkNKObo2G92QNjhVYX2E+hnbArJWLBGTqrU94LE4bXnEl6EMJtJnq0MGycn58MNqtbnYCGNES4w5ypvlY00V2Qg0654m/7hehfCEZQISOddsrvYVfzLAGFXDJrW4GfYjtnBgWXMCiFmYWU8Rt2BS2HiiVg23lx34BuOKdLY23cU0gL9/tEzhJr+0nkOovlf9eG5n+1VoZxtZ0LlWYIin99FGeSoqbDsGhXGOAo+w4YN8LtSvk1M4yji7TkQgh+n/wXGjvbgeOz3UrtcBTHDFkj62STBGSf1MgxOSV1wsk9eSTP5MV78J68V+/tq3XMG82skh/yPj4BfJOioQ==</latexit><latexit sha1_base64="asNPDW2wSn6GnkrUj2Yegy0my4c=">AAACH3icbZBNSwMxEIazflu/qh69BIugF9kV0R6rXrypaFuhW0o2ndVgNlmT2WJZ+k+8+Fe8eFBEvPlvTNce/Hoh8PDODJl5o1QKi77/4Y2NT0xOTc/MlubmFxaXyssrDaszw6HOtdTmMmIWpFBQR4ESLlMDLIkkNKObo2G92QNjhVYX2E+hnbArJWLBGTqrU94LE4bXnEl6EMJtJnq0MGycn58MNqtbnYCGNES4w5ypvlY00V2Qg0654m/7hehfCEZQISOddsrvYVfzLAGFXDJrW4GfYjtnBgWXMCiFmYWU8Rt2BS2HiiVg23lx34BuOKdLY23cU0gL9/tEzhJr+0nkOovlf9eG5n+1VoZxtZ0LlWYIin99FGeSoqbDsGhXGOAo+w4YN8LtSvk1M4yji7TkQgh+n/wXGjvbgeOz3UrtcBTHDFkj62STBGSf1MgxOSV1wsk9eSTP5MV78J68V+/tq3XMG82skh/yPj4BfJOioQ==</latexit><latexit sha1_base64="asNPDW2wSn6GnkrUj2Yegy0my4c=">AAACH3icbZBNSwMxEIazflu/qh69BIugF9kV0R6rXrypaFuhW0o2ndVgNlmT2WJZ+k+8+Fe8eFBEvPlvTNce/Hoh8PDODJl5o1QKi77/4Y2NT0xOTc/MlubmFxaXyssrDaszw6HOtdTmMmIWpFBQR4ESLlMDLIkkNKObo2G92QNjhVYX2E+hnbArJWLBGTqrU94LE4bXnEl6EMJtJnq0MGycn58MNqtbnYCGNES4w5ypvlY00V2Qg0654m/7hehfCEZQISOddsrvYVfzLAGFXDJrW4GfYjtnBgWXMCiFmYWU8Rt2BS2HiiVg23lx34BuOKdLY23cU0gL9/tEzhJr+0nkOovlf9eG5n+1VoZxtZ0LlWYIin99FGeSoqbDsGhXGOAo+w4YN8LtSvk1M4yji7TkQgh+n/wXGjvbgeOz3UrtcBTHDFkj62STBGSf1MgxOSV1wsk9eSTP5MV78J68V+/tq3XMG82skh/yPj4BfJOioQ==</latexit><latexit sha1_base64="asNPDW2wSn6GnkrUj2Yegy0my4c=">AAACH3icbZBNSwMxEIazflu/qh69BIugF9kV0R6rXrypaFuhW0o2ndVgNlmT2WJZ+k+8+Fe8eFBEvPlvTNce/Hoh8PDODJl5o1QKi77/4Y2NT0xOTc/MlubmFxaXyssrDaszw6HOtdTmMmIWpFBQR4ESLlMDLIkkNKObo2G92QNjhVYX2E+hnbArJWLBGTqrU94LE4bXnEl6EMJtJnq0MGycn58MNqtbnYCGNES4w5ypvlY00V2Qg0654m/7hehfCEZQISOddsrvYVfzLAGFXDJrW4GfYjtnBgWXMCiFmYWU8Rt2BS2HiiVg23lx34BuOKdLY23cU0gL9/tEzhJr+0nkOovlf9eG5n+1VoZxtZ0LlWYIin99FGeSoqbDsGhXGOAo+w4YN8LtSvk1M4yji7TkQgh+n/wXGjvbgeOz3UrtcBTHDFkj62STBGSf1MgxOSV1wsk9eSTP5MV78J68V+/tq3XMG82skh/yPj4BfJOioQ==</latexit>

c=8 chiral Boson

HOTSC Bosonic HOSPT



A technical aside

➡ Modular tensor categories don’t have transparent fermions! 

ASpin
<latexit sha1_base64="FtR/IAB7yhUudYdBp4KA4Bmb7Bw="></latexit><latexit sha1_base64="FtR/IAB7yhUudYdBp4KA4Bmb7Bw="></latexit><latexit sha1_base64="FtR/IAB7yhUudYdBp4KA4Bmb7Bw="></latexit><latexit sha1_base64="FtR/IAB7yhUudYdBp4KA4Bmb7Bw="></latexit>

C
<latexit sha1_base64="GIY3LgA19XQrzr4ZowIk4qM/Bc0="></latexit><latexit sha1_base64="GIY3LgA19XQrzr4ZowIk4qM/Bc0="></latexit><latexit sha1_base64="GIY3LgA19XQrzr4ZowIk4qM/Bc0="></latexit><latexit sha1_base64="GIY3LgA19XQrzr4ZowIk4qM/Bc0="></latexit>

A[
Spin

<latexit sha1_base64="YrEdTc8w7aNrae8GrsY/1Ly99+o="></latexit><latexit sha1_base64="YrEdTc8w7aNrae8GrsY/1Ly99+o="></latexit><latexit sha1_base64="YrEdTc8w7aNrae8GrsY/1Ly99+o="></latexit><latexit sha1_base64="YrEdTc8w7aNrae8GrsY/1Ly99+o="></latexit>

C[
<latexit sha1_base64="ZfnJFaHc3LM1f43MKHuaacnsSsk="></latexit><latexit sha1_base64="ZfnJFaHc3LM1f43MKHuaacnsSsk="></latexit><latexit sha1_base64="ZfnJFaHc3LM1f43MKHuaacnsSsk="></latexit><latexit sha1_base64="ZfnJFaHc3LM1f43MKHuaacnsSsk="></latexit>

condense condense

modular extension

modular extension

➡ Technical difficulty: extracting chiral central charge of condensed theory {1,f} as 
there are sixteen such theories with                  , where              .   c⌫� = ⌫/2

<latexit sha1_base64="yNDDngCq4IyCAFR8eNWEKE6I3S0=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIbqxJEXQjFN24rGAv0MYwmU7aoZNJmJkoJeZR3LhQxK1P4s63cXpZaOsPAx//OYdz5g8SzpR2nG9raXlldW29sFHc3Nre2bVLe00Vp5LQBol5LNsBVpQzQRuaaU7biaQ4CjhtBcPrcb31QKVisbjTo4R6Ee4LFjKCtbF8u0Tus65Icz87yS8NnFZ9u+xUnInQIrgzKMNMdd/+6vZikkZUaMKxUh3XSbSXYakZ4TQvdlNFE0yGuE87BgWOqPKyyek5OjJOD4WxNE9oNHF/T2Q4UmoUBaYzwnqg5mtj879aJ9XhhZcxkaSaCjJdFKYc6RiNc0A9JinRfGQAE8nMrYgMsMREm7SKJgR3/suL0KxWXMO3Z+Xa1SyOAhzAIRyDC+dQgxuoQwMIPMIzvMKb9WS9WO/Wx7R1yZrN7MMfWZ8/zZuTrg==</latexit><latexit sha1_base64="yNDDngCq4IyCAFR8eNWEKE6I3S0=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIbqxJEXQjFN24rGAv0MYwmU7aoZNJmJkoJeZR3LhQxK1P4s63cXpZaOsPAx//OYdz5g8SzpR2nG9raXlldW29sFHc3Nre2bVLe00Vp5LQBol5LNsBVpQzQRuaaU7biaQ4CjhtBcPrcb31QKVisbjTo4R6Ee4LFjKCtbF8u0Tus65Icz87yS8NnFZ9u+xUnInQIrgzKMNMdd/+6vZikkZUaMKxUh3XSbSXYakZ4TQvdlNFE0yGuE87BgWOqPKyyek5OjJOD4WxNE9oNHF/T2Q4UmoUBaYzwnqg5mtj879aJ9XhhZcxkaSaCjJdFKYc6RiNc0A9JinRfGQAE8nMrYgMsMREm7SKJgR3/suL0KxWXMO3Z+Xa1SyOAhzAIRyDC+dQgxuoQwMIPMIzvMKb9WS9WO/Wx7R1yZrN7MMfWZ8/zZuTrg==</latexit><latexit sha1_base64="yNDDngCq4IyCAFR8eNWEKE6I3S0=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIbqxJEXQjFN24rGAv0MYwmU7aoZNJmJkoJeZR3LhQxK1P4s63cXpZaOsPAx//OYdz5g8SzpR2nG9raXlldW29sFHc3Nre2bVLe00Vp5LQBol5LNsBVpQzQRuaaU7biaQ4CjhtBcPrcb31QKVisbjTo4R6Ee4LFjKCtbF8u0Tus65Icz87yS8NnFZ9u+xUnInQIrgzKMNMdd/+6vZikkZUaMKxUh3XSbSXYakZ4TQvdlNFE0yGuE87BgWOqPKyyek5OjJOD4WxNE9oNHF/T2Q4UmoUBaYzwnqg5mtj879aJ9XhhZcxkaSaCjJdFKYc6RiNc0A9JinRfGQAE8nMrYgMsMREm7SKJgR3/suL0KxWXMO3Z+Xa1SyOAhzAIRyDC+dQgxuoQwMIPMIzvMKb9WS9WO/Wx7R1yZrN7MMfWZ8/zZuTrg==</latexit><latexit sha1_base64="yNDDngCq4IyCAFR8eNWEKE6I3S0=">AAAB+nicbZDLSsNAFIZPvNZ6S3XpZrAIbqxJEXQjFN24rGAv0MYwmU7aoZNJmJkoJeZR3LhQxK1P4s63cXpZaOsPAx//OYdz5g8SzpR2nG9raXlldW29sFHc3Nre2bVLe00Vp5LQBol5LNsBVpQzQRuaaU7biaQ4CjhtBcPrcb31QKVisbjTo4R6Ee4LFjKCtbF8u0Tus65Icz87yS8NnFZ9u+xUnInQIrgzKMNMdd/+6vZikkZUaMKxUh3XSbSXYakZ4TQvdlNFE0yGuE87BgWOqPKyyek5OjJOD4WxNE9oNHF/T2Q4UmoUBaYzwnqg5mtj879aJ9XhhZcxkaSaCjJdFKYc6RiNc0A9JinRfGQAE8nMrYgMsMREm7SKJgR3/suL0KxWXMO3Z+Xa1SyOAhzAIRyDC+dQgxuoQwMIPMIzvMKb9WS9WO/Wx7R1yZrN7MMfWZ8/zZuTrg==</latexit>

⌫ 2 Z16
<latexit sha1_base64="eQvDm+Z/9tWGlPmtMTFwTTIPJkI=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJiLosunFZwT6wCWEynbZDJ5MwMxFK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zAkTzpR2nG+rtLS8srpWXq9sbG5t79i7ey0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO70OKF+hAeC9RnB2kiBfeCJFHlMIC/CehiG6D7I3PNJYFedmjMFWiRuQapQoBHYX14vJmlEhSYcK9V1nUT7GZaaEU4nFS9VNMFkhAe0a6jAEVV+Ns0/QcdG6aF+LM0TGk3V3xsZjpQaR6GZzFOqeS8X//O6qe5f+hkTSaqpILND/ZQjHaO8DNRjkhLNx4ZgIpnJisgQS0y0qaxiSnDnv7xIWqc11/Dbs2r9qqijDIdwBCfgwgXU4QYa0AQCj/AMr/BmPVkv1rv1MRstWcXOPvyB9fkDsMuVOw==</latexit><latexit sha1_base64="eQvDm+Z/9tWGlPmtMTFwTTIPJkI=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJiLosunFZwT6wCWEynbZDJ5MwMxFK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zAkTzpR2nG+rtLS8srpWXq9sbG5t79i7ey0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO70OKF+hAeC9RnB2kiBfeCJFHlMIC/CehiG6D7I3PNJYFedmjMFWiRuQapQoBHYX14vJmlEhSYcK9V1nUT7GZaaEU4nFS9VNMFkhAe0a6jAEVV+Ns0/QcdG6aF+LM0TGk3V3xsZjpQaR6GZzFOqeS8X//O6qe5f+hkTSaqpILND/ZQjHaO8DNRjkhLNx4ZgIpnJisgQS0y0qaxiSnDnv7xIWqc11/Dbs2r9qqijDIdwBCfgwgXU4QYa0AQCj/AMr/BmPVkv1rv1MRstWcXOPvyB9fkDsMuVOw==</latexit><latexit sha1_base64="eQvDm+Z/9tWGlPmtMTFwTTIPJkI=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJiLosunFZwT6wCWEynbZDJ5MwMxFK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zAkTzpR2nG+rtLS8srpWXq9sbG5t79i7ey0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO70OKF+hAeC9RnB2kiBfeCJFHlMIC/CehiG6D7I3PNJYFedmjMFWiRuQapQoBHYX14vJmlEhSYcK9V1nUT7GZaaEU4nFS9VNMFkhAe0a6jAEVV+Ns0/QcdG6aF+LM0TGk3V3xsZjpQaR6GZzFOqeS8X//O6qe5f+hkTSaqpILND/ZQjHaO8DNRjkhLNx4ZgIpnJisgQS0y0qaxiSnDnv7xIWqc11/Dbs2r9qqijDIdwBCfgwgXU4QYa0AQCj/AMr/BmPVkv1rv1MRstWcXOPvyB9fkDsMuVOw==</latexit><latexit sha1_base64="eQvDm+Z/9tWGlPmtMTFwTTIPJkI=">AAAB/3icbVDLSsNAFL2pr1pfUcGNm8EiuCqJiLosunFZwT6wCWEynbZDJ5MwMxFK7MJfceNCEbf+hjv/xkmbhbYeGDiccy/3zAkTzpR2nG+rtLS8srpWXq9sbG5t79i7ey0Vp5LQJol5LDshVpQzQZuaaU47iaQ4Cjlth6Pr3G8/UKlYLO70OKF+hAeC9RnB2kiBfeCJFHlMIC/CehiG6D7I3PNJYFedmjMFWiRuQapQoBHYX14vJmlEhSYcK9V1nUT7GZaaEU4nFS9VNMFkhAe0a6jAEVV+Ns0/QcdG6aF+LM0TGk3V3xsZjpQaR6GZzFOqeS8X//O6qe5f+hkTSaqpILND/ZQjHaO8DNRjkhLNx4ZgIpnJisgQS0y0qaxiSnDnv7xIWqc11/Dbs2r9qqijDIdwBCfgwgXU4QYa0AQCj/AMr/BmPVkv1rv1MRstWcXOPvyB9fkDsMuVOw==</latexit>

➡ Can use commutativity of this diagram to compute chiral central charge. 



Summary

➡ Surface topological order for 3rd-order topological phases? 

➡ Topological order enriched by spatial symmetries. Fractionalized higher-order 
topological phases. 

➡ Surfaces of Hinge Topological phases can be gapped out at the close of 
introducing surface topological order. 

➡ Additionally there are various other surface terminations possible. 

Future directions

Thank you for your attention!


