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Overview
• Topological Holographic Principle


• Integrable lattice models as ``strange correlators’’


• 2D CFT Factor: an ansatz of unit cell,  and competing anyon condensation


• Choice of modules to remove 1st order phase transitions


• Examples: Ak series 


• Phase diagram and phase boundaries


• Symmetries Preserved — from refined condensation tree


• Haagerup symmetries and novel CFTs


• Summary and Outlook



• Topological Holographic Principle states that a symmetric d-dimensional QFT can be expressed 
as a d+1 dimensional TQFT 
path-integral over a “sandwich” 


• One boundary is painted a topological boundary condition


• The other is a “dynamical boundary condition” 


• The bulk gauges the global symmetries and impose them explicitly, and it is usually called the 
SymTFT/SymTO. 


• Topological defects in the d-QFT corresponds to topological excitations (e.g. anyon lines) in the 
SymTO. 


• e.g. Verlinde lines in 2D CFT            Wilson lines/anyon lines in a corresponding 3D Chern-Simons 
theory.

d-QFT

d+1 Topological order Topological Holographic Principle

Sandwich and SymTFT:
Kong, Zheng 2019;
Ji, Wen 2019;
Gaiotto, Kulp 2020; 
Apruzzi, Bonetti, Garcia Etxebarria, Hosseini, 
Schafer-Nameki 2021;
Freed, Moore, Teleman 2022;

The Strange correlator is an explicit realisation.



Integrable Lattice Models and 
Strange Correlators



• PEPS representation of Levin-Wen models/Turaev-Viro 
ground state    


      Gu, Levin, Swingle, Wen PRB 2009; Buershaper, Aguado, Vidal PRB 2009;


•Then pick some mysterious state  and take the 
overlap with   i.e. .  is chosen such that 
the overlap matches exactly the partition function of well 
known families of integrable models — this is a 
realisation of the sandwich. 
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Path-integral

of a 3-ball with a two dimensional 


surfaceRSOS integrable models and Minimal 
models and Levin Wen models
Verstraete et al 2017; Aasen, Fendley, Mong 2016, 2020; 

This observation is related to the anyon chain proposed in Feigen et al 2006



r is related to the temperature in the classical Ising spin model: 


Path-integral

of a 3-ball with a two dimensional 


surfaceRSOS integrable models and Minimal 
models and Levin Wen models
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rc = e�2�c , �c = 1/2 ln(1 +
p
2)

The  critical temperature is known for many years. Now expressed as 
the boundary condition of the Levin-Wen model.

Verstraete et al 2017; Aasen, Fendley, Mong 2016, 2020; 



More general there is the A series integrable models with the 
same ansatz : 

Path-integral

of a 3-ball with a two dimensional 


surfaceRSOS integrable models and Minimal 
models and Levin Wen models

Expressed in this form, the well known critical coupling is 
located at : 
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rc =
p
2 cos(2⇡/(k + 2)) + 1/(2 cos(⇡/(k + 2) + 1)

What is this? Does the Levin Wen/TV model knew about these numbers? 

Verstraete et al 2017; Aasen, Fendley, Mong 2016, 2020; Chen et al 2022;  

i.e. How exactly is this ansatz chosen in 
principle????? In particular, which  can produce 
critical points = CFTs? Is there anything special 
about these critical couplings???
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Generalised Symmetry Preserving RG and Their Fixed Point
A lattice integrable model can also be written in this form:  
R. Vanhove, M. Bal, D. J. Williamson, N. Bultinck, J. Haegeman, and 
F. Verstraete; 
D. Aasen, P. Fendley, and R. S. K. Mong 

RG of topological order

Chen, Gu, Wen 2010; 


and others.. 


•symmetric topological phase 
= topological eigenstate of RG 
operator from Frobenius 
algebra. 


• symmetric CFT is an infinite 
bond dimension eigenstate of 
the RG operator from 
conformal blocks

Gong Cheng, Lin Chen, 
Zheng-Cheng Gu 
2311.18005 
Phys.Rev.X 15 (2025) 1, 0110
73
Lin Chen, Kaixin Ji, 
Haochen Zhang, Ce Shen, 
Ruoshui Wang
2210.12127  Physical Review 
X 14 (4), 041033

https://arxiv.org/abs/2311.18005
https://arxiv.org/abs/2210.12127


2D CFT Factor: an ansatz of unit cell,  
and competing anyon condensation 



Ansatz of Unit cell
Module and Frobenius algebra

Example: In the Ising example, we notice that at small beta and large beta, the 
red edges are coloured by one of the two Frobenius algebra of the Ising model 
respectively. One can check that in this case they are closely related to 
topological boundary condition of the 3D TV model. 


There are 2 Frobenius algebra: 
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A0 = 0 Electric condensate: equivalent to Lagrangian condensate = 
<latexit sha1_base64="+zmft59vCIBJa+MrockYe0KBhos=">AAAB8XicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiF48V7Ae2oWy2k3bpZhN2N0IJ/RdePCji1X/jzX/jts1BWx8MPN6bYWZekAiujet+O4W19Y3NreJ2aWd3b/+gfHjU0nGqGDZZLGLVCahGwSU2DTcCO4lCGgUC28H4dua3n1BpHssHM0nQj+hQ8pAzaqz06JFenIhUE+yXK27VnYOsEi8nFcjR6Je/eoOYpRFKwwTVuuu5ifEzqgxnAqelXqoxoWxMh9i1VNIItZ/NL56SM6sMSBgrW9KQufp7IqOR1pMosJ0RNSO97M3E/7xuasJrP+MySQ1KtlgUpoKYmMzeJwOukBkxsYQyxe2thI2ooszYkEo2BG/55VXSuqh6tWrt/rJSv8njKMIJnMI5eHAFdbiDBjSBgYRneIU3RzsvzrvzsWgtOPnMMfyB8/kDs8GQTg==</latexit>

1� e

Magnetic condensate: equivalent to Lagrangian condensate = 
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How to connect the two things?  There 
are many ways .  See Wan et al. But 

bottom line is to use the  Ribbon 
operator for the Levin Wen model. 

Two anyons with non-trivial braiding cannot condense together. CFT is an equilibrium point in this competition! 

Low temperature Z2 spontaneously sym breaking

High temperature dual Z2 spontaneously sym breaking



Ansatz of Unit cell
Module and Frobenius algebra

• A Frobenius algebra satisfies the following conditions: 

Fuchs, Runkel, Schweigert 2000s ; Hu, Wan, Wu  1706.00650;

Each Frobenius algebra describes a Lagrangian algebra which is a maximal set of anyons that condense.  
When a maximal set of anyons are condensed — this produces a trivial state. Each such trivial state is a topological 
boundary condition of the 3D TQFT. 




Ansatz of Unit cell
Module and Frobenius algebra

Consider a octagon-square lattice. (Inspired by the Ising model)


We consider  a unit cell in this lattice as highlighted above. We want to define a state 
corresponding to pouring the condensate into this cell, while it is well “isolated” from the 
other cells. 


This is given by: 


Here, M is a module of A. It satisfies: 

This state is a topological boundary condition of the  TQFT! 



Ansatz of Unit cell
Module and Frobenius algebra

• Normalising a Frobenius algebra 
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N2
(Ai,MAi )

=



Ansatz of Unit cell
Module and Frobenius algebra

Interpolating between condensates: 

Here, we require that Ai and Aj share the 
module objects in M, even if the module 

function  may not be the same. 

This is crucial to preserving the isolation of 

the condensate between unit cells in the full 
lattice. 



Ansatz of Unit cell
Module and Frobenius algebra

Interpolating between condensates: 

Example: 
Going back to 
the A-series
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For all k  we have the following Frobenius algebra: 
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rc =
p
2 cos(2⇡/(k + 2)) + 1/(2 cos(⇡/(k + 2) + 1)

<latexit sha1_base64="zkERRxCoQ+81Vi1fd0aVkVOfowg=">AAACAnicbVBNS8NAEJ3Ur1q/op7Ey2IRPJWkSPUiFL14ESrYVmhC2Ww37dLNB7sboYTgxb/ixYMiXv0V3vw3btoctPXBwOO9GWbmeTFnUlnWt1FaWl5ZXSuvVzY2t7Z3zN29jowSQWibRDwS9x6WlLOQthVTnN7HguLA47Trja9yv/tAhWRReKcmMXUDPAyZzwhWWuqbB06A1Yhgnt5k6AI5vsAktbO0nvXNqlWzpkCLxC5IFQq0+uaXM4hIEtBQEY6l7NlWrNwUC8UIp1nFSSSNMRnjIe1pGuKASjedvpChY60MkB8JXaFCU/X3RIoDKSeBpzvzg+W8l4v/eb1E+eduysI4UTQks0V+wpGKUJ4HGjBBieITTTARTN+KyAjrFJROraJDsOdfXiSdes1u1Bq3p9XmZRFHGQ7hCE7AhjNowjW0oA0EHuEZXuHNeDJejHfjY9ZaMoqZffgD4/MHnxqW8w==</latexit>

M =
1

2



Why does it work? — why is it a second order phase transition? 
Key: cut down on degrees of freedom in RG space 

• For chosen M such that it is shared by all the interpolating algebras (for simplicity, 
including module function),  the RG attraction basins would be reduced to these 
algebras. 


• This happens where  


Number of couplings in a unit cell: 

number of sharing A = 
<latexit sha1_base64="9+aMpKTv0bqSUgYm0Ymtrnv4QpU=">AAAB6nicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqseiFy9CRfsBbSib7aZdutmE3YlQQn+CFw+KePUXefPfuG1z0OqDgcd7M8zMCxIpDLrul1NYWV1b3yhulra2d3b3yvsHLROnmvEmi2WsOwE1XArFmyhQ8k6iOY0CydvB+Hrmtx+5NiJWDzhJuB/RoRKhYBStdK/6t/1yxa26c5C/xMtJBXI0+uXP3iBmacQVMkmN6Xpugn5GNQom+bTUSw1PKBvTIe9aqmjEjZ/NT52SE6sMSBhrWwrJXP05kdHImEkU2M6I4sgsezPxP6+bYnjpZ0IlKXLFFovCVBKMyexvMhCaM5QTSyjTwt5K2IhqytCmU7IheMsv/yWts6pXq9buziv1qzyOIhzBMZyCBxdQhxtoQBMYDOEJXuDVkc6z8+a8L1oLTj5zCL/gfHwDKnaNvQ==</latexit>nM

All phase transitions in a phase diagram are forced to be second order if
i.e. all directions correspond to moving towards an incompatible phase. 


No directions describe degeneracy between two phases. 

<latexit sha1_base64="HjFfCb4hGIYsK7CGEoazNNEC8Kw=">AAACAnicbVDLSsNAFJ34rPUVdSVuBovgxpKIVDdC0S5cVrAPaEOYTKft0MkkzNyIJQQ3/oobF4q49Svc+TdOHwttPXDhcM693HtPEAuuwXG+rYXFpeWV1dxafn1jc2vb3tmt6yhRlNVoJCLVDIhmgktWAw6CNWPFSBgI1ggG1yO/cc+U5pG8g2HMvJD0JO9ySsBIvr1f8Sm+xBU/bQN7ABWmieSQZSeubxecojMGnifulBTQFFXf/mp3IpqETAIVROuW68TgpUQBp4Jl+XaiWUzogPRYy1BJQqa9dPxCho+M0sHdSJmSgMfq74mUhFoPw8B0hgT6etYbif95rQS6F17KZZwAk3SyqJsIDBEe5YE7XDEKYmgIoYqbWzHtE0UomNTyJgR39uV5Uj8tuqVi6fasUL6axpFDB+gQHSMXnaMyukFVVEMUPaJn9IrerCfrxXq3PiatC9Z0Zg/9gfX5A4AOluQ=</latexit>

Dc = Dunit � 1

This is a sufficient but not 
necessary condition!



Why does it work? — why is it a second order phase transition? 
Key: cut down on degrees of freedom in RG space 

• Ak series examples : nM = 2, Dc = 1


• N-state Potts model (                                                                   )

• N=2   nM = 2, Dc = 1  => 2nd order = Ising

• N=3 nM = 2, Dc = 2   => 2nd order = 3 state Potts — seems to be an 

accident? 

• N=5 nM = 2, Dc= 4  => (weak) first order 


Beyond N>5 well known that they are all first order transitions. 

The entire series is second order phase transitions !

<latexit sha1_base64="M5bJC6cwQRPGPr72a1uJ3FBFIEc=">AAACAXicbVDLSsNAFJ3UV62vqBvBzWAR3FgSkepGqLpxJRXsA5oQJpNJO3QyE2YmQgl146+4caGIW//CnX/j9LHQ1gMXDufcy733hCmjSjvOt1VYWFxaXimultbWNza37O2dphKZxKSBBROyHSJFGOWkoalmpJ1KgpKQkVbYvx75rQciFRX8Xg9S4ieoy2lMMdJGCuy9yyCBF9DxRMoyBT0cCa3g7bEb2GWn4owB54k7JWUwRT2wv7xI4CwhXGOGlOq4Tqr9HElNMSPDkpcpkiLcR13SMZSjhCg/H38whIdGiWAspCmu4Vj9PZGjRKlBEprOBOmemvVG4n9eJ9PxuZ9TnmaacDxZFGcMagFHccCISoI1GxiCsKTmVoh7SCKsTWglE4I7+/I8aZ5U3Gqlendarl1N4yiCfXAAjoALzkAN3IA6aAAMHsEzeAVv1pP1Yr1bH5PWgjWd2QV/YH3+APuclVQ=</latexit>

Am = 0� · · ·N � 1
<latexit sha1_base64="qJQO97QNTxmBuns15qJNS4LC2co=">AAAB7nicbVBNS8NAEJ34WetX1aOXxSJ4KolI9SJUvXisYD+gDWWznbRLN5uwuxFK6I/w4kERr/4eb/4bt20O2vpg4PHeDDPzgkRwbVz321lZXVvf2CxsFbd3dvf2SweHTR2nimGDxSJW7YBqFFxiw3AjsJ0opFEgsBWM7qZ+6wmV5rF8NOME/YgOJA85o8ZKrZsekmvi9kplt+LOQJaJl5My5Kj3Sl/dfszSCKVhgmrd8dzE+BlVhjOBk2I31ZhQNqID7FgqaYTaz2bnTsipVfokjJUtachM/T2R0UjrcRTYzoiaoV70puJ/Xic14ZWfcZmkBiWbLwpTQUxMpr+TPlfIjBhbQpni9lbChlRRZmxCRRuCt/jyMmmeV7xqpfpwUa7d5nEU4BhO4Aw8uIQa3EMdGsBgBM/wCm9O4rw4787HvHXFyWeO4A+czx+pRY59</latexit>

Ae = 0
<latexit sha1_base64="bTHEdQ1MJojqEAsDH6Hl8mnTghg=">AAAB/3icbVDLSsNAFJ3UV62vqODGzWAR3FgSkepGKLpxo1SwD2hCmUwm7dDJTJiZCCV24a+4caGIW3/DnX/jtM1CWw9cOJxzL/feEySMKu0431ZhYXFpeaW4Wlpb39jcsrd3mkqkEpMGFkzIdoAUYZSThqaakXYiCYoDRlrB4Grstx6IVFTwez1MiB+jHqcRxUgbqWvv3cAL6HgiYamCHg6FVvD22O3aZafiTADniZuTMshR79pfXihwGhOuMUNKdVwn0X6GpKaYkVHJSxVJEB6gHukYylFMlJ9N7h/BQ6OEMBLSFNdwov6eyFCs1DAOTGeMdF/NemPxP6+T6ujczyhPUk04ni6KUga1gOMwYEglwZoNDUFYUnMrxH0kEdYmspIJwZ19eZ40TyputVK9Oy3XLvM4imAfHIAj4IIzUAPXoA4aAINH8AxewZv1ZL1Y79bHtLVg5TO74A+szx99kJSA</latexit>

M = 0� · · ·N � 1

This expression reproduces the correct phase transition points in all the infinite 
set of examples below.



Phase Diagrams and Phase 
Boundaries 



3 phase competition: Ashkin-Teller model from A5
phase boundaries and tri-critical point

• The module: 


Note that this choice of module kills 


nM = 3, Dc = 2 => All phase transitions are 
second order. 


<latexit sha1_base64="tN/ucVr5mgFIC35zf2dh6UXs0VY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MWLUMG0hTaUzXbSLt1swu5GKKW/wYsHRbz6g7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7B02dZIqhzxKRqHZINQou0TfcCGynCmkcCmyFo5uZ33pEpXkiH8w4xSCmA8kjzqixkn9HrojXK1fcqjsH+Uu8nFQgR6NX/uz2E5bFKA0TVOuO56YmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzYKTmxSp9EibIlDZmrPycmNNZ6HIe2M6ZmqJe9mfif18lMdBlMuEwzg5ItFkWZICYhs89JnytkRowtoUxxeythQ6ooMzafkg3BW375L2meVb1atXZ/Xqlf53EU4QiO4RQ8uIA63EIDfGDA4Qle4NWRzrPz5rwvWgtOPnMIv+B8fANGP42y</latexit>

M = 1
<latexit sha1_base64="kxsJV+02ohLM2/fDlIuKWBvzHnQ=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+AQPI12julF2PTicYJ7ga2UNEu3sDQtSSqMss/jxa/iZQdlePWDmK4FdfOBwC////OQPH8vYlQqy1oYhY3Nre2d4m5pb//g8Mg8PunIMBaYtHHIQtHzkCSMctJWVDHSiwRBgcdI15vcp373mQhJQ/6kphFxAjTi1KcYKS25ZrPpWvAWWnAgY08SBZuund3DiMUS1n4ZV6nxo2dQdc2yVbGWBdfBzqEM8mq55nwwDHEcEK4wQ1L2bStSToKEopiRWWkQSxIhPEEj0tfIUUCkkyxXncELrQyhHwp9uIJL9fdEggIpp4GnOwOkxnLVS8X/vH6s/BsnoTyKFeE4e8iPGVQhTHODQyoIVmyqAWFB9V8hHiOBsNLplnQI9urK69CpVux6pf5YKzfu8jiK4Aycg0tgg2vQAA+gBdoAgxfwBt7Bh/FqzI2F8Zm1Fox85hT8KePrG1bgowY=</latexit>

A0 = 0 ⇢ A1 = 0� 4 ⇢ A3 = 0� 4� 2
<latexit sha1_base64="nMR+pD/8JdaB7YTgsxa9uM49EGU=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5IUqW6EqhuXFewD2hAm00k7dDIT5iHU0C9x40IRt36KO//GaZuFth64cDjnXu69J0oZVdrzvp3C2vrG5lZxu7Szu7dfdg8O20oYiUkLCyZkN0KKMMpJS1PNSDeVBCURI51ofDvzO49EKir4g56kJEjQkNOYYqStFLrl67AGr6DXFykzCtZCt+JVvTngKvFzUgE5mqH71R8IbBLCNWZIqZ7vpTrIkNQUMzIt9Y0iKcJjNCQ9SzlKiAqy+eFTeGqVAYyFtMU1nKu/JzKUKDVJItuZID1Sy95M/M/rGR1fBhnlqdGE48Wi2DCoBZylAAdUEqzZxBKEJbW3QjxCEmFtsyrZEPzll1dJu1b169X6/XmlcZPHUQTH4AScAR9cgAa4A03QAhgY8AxewZvz5Lw4787HorXg5DNH4A+czx9vU5Gs</latexit>

A2 = 0� 2



phase boundaries and tri-critical point

• The module: 


Note that this choice of module kills 


nM = 3, Dc = 2 => All phase transitions are 
second order. 


<latexit sha1_base64="tN/ucVr5mgFIC35zf2dh6UXs0VY=">AAAB7HicbVBNS8NAEJ3Ur1q/qh69LBbBU0lEqheh6MWLUMG0hTaUzXbSLt1swu5GKKW/wYsHRbz6g7z5b9y2OWj1wcDjvRlm5oWp4Nq47pdTWFldW98obpa2tnd298r7B02dZIqhzxKRqHZINQou0TfcCGynCmkcCmyFo5uZ33pEpXkiH8w4xSCmA8kjzqixkn9HrojXK1fcqjsH+Uu8nFQgR6NX/uz2E5bFKA0TVOuO56YmmFBlOBM4LXUzjSllIzrAjqWSxqiDyfzYKTmxSp9EibIlDZmrPycmNNZ6HIe2M6ZmqJe9mfif18lMdBlMuEwzg5ItFkWZICYhs89JnytkRowtoUxxeythQ6ooMzafkg3BW375L2meVb1atXZ/Xqlf53EU4QiO4RQ8uIA63EIDfGDA4Qle4NWRzrPz5rwvWgtOPnMIv+B8fANGP42y</latexit>

M = 1
<latexit sha1_base64="kxsJV+02ohLM2/fDlIuKWBvzHnQ=">AAACKnicbZBNS8MwGMfT+TbnW9Wjl+AQPI12julF2PTicYJ7ga2UNEu3sDQtSSqMss/jxa/iZQdlePWDmK4FdfOBwC////OQPH8vYlQqy1oYhY3Nre2d4m5pb//g8Mg8PunIMBaYtHHIQtHzkCSMctJWVDHSiwRBgcdI15vcp373mQhJQ/6kphFxAjTi1KcYKS25ZrPpWvAWWnAgY08SBZuund3DiMUS1n4ZV6nxo2dQdc2yVbGWBdfBzqEM8mq55nwwDHEcEK4wQ1L2bStSToKEopiRWWkQSxIhPEEj0tfIUUCkkyxXncELrQyhHwp9uIJL9fdEggIpp4GnOwOkxnLVS8X/vH6s/BsnoTyKFeE4e8iPGVQhTHODQyoIVmyqAWFB9V8hHiOBsNLplnQI9urK69CpVux6pf5YKzfu8jiK4Aycg0tgg2vQAA+gBdoAgxfwBt7Bh/FqzI2F8Zm1Fox85hT8KePrG1bgowY=</latexit>

A0 = 0 ⇢ A1 = 0� 4 ⇢ A3 = 0� 4� 2
<latexit sha1_base64="nMR+pD/8JdaB7YTgsxa9uM49EGU=">AAAB+HicbVDLSsNAFJ3UV62PRl26GSyCq5IUqW6EqhuXFewD2hAm00k7dDIT5iHU0C9x40IRt36KO//GaZuFth64cDjnXu69J0oZVdrzvp3C2vrG5lZxu7Szu7dfdg8O20oYiUkLCyZkN0KKMMpJS1PNSDeVBCURI51ofDvzO49EKir4g56kJEjQkNOYYqStFLrl67AGr6DXFykzCtZCt+JVvTngKvFzUgE5mqH71R8IbBLCNWZIqZ7vpTrIkNQUMzIt9Y0iKcJjNCQ9SzlKiAqy+eFTeGqVAYyFtMU1nKu/JzKUKDVJItuZID1Sy95M/M/rGR1fBhnlqdGE48Wi2DCoBZylAAdUEqzZxBKEJbW3QjxCEmFtsyrZEPzll1dJu1b169X6/XmlcZPHUQTH4AScAR9cgAa4A03QAhgY8AxewZvz5Lw4787HorXg5DNH4A+czx9vU5Gs</latexit>

A2 = 0� 2



3 phase competition: Ashkin-Teller model from A5
phase boundaries and tri-critical point

Phase boundaries: 

Ising

Ising

4-state potts

How do we understand which CFT would 
show up here? Particularly they seem to 

preserve different amount of (non)-
invertible symmetries. How do we 

determine what is the minimal amount of 
symmetries preserved? 



Symmetries preserved — refined 
condensation tree



Refined condensation tree 
Refining the ``Hasse diagram’’ 

• Each node corresponds to a topological order obtained from partial anyon 
condensation of the parent phase - one draws a line connecting the child and 
parent phase


• From the perspective of the ``input-category’’ C, each node correspond to a 
sub-category K of C


• Grow the tree from the top node corresponding to K = C (no condensation). 
The bottom nodes of the diagram are ``maximal’’ condensation corresponding 
to Lagrangian algebra L —now K becomes trivial with only 1 object, this 
object being a Frobenius algebra A . 

Chatterjee, Wen 22;  Bhardwaj, Pajer, Schafer-Nemaki, Warman 24;



Refined condensation tree 

• Several Frobenius algebra A corresponds to the ``same’’ L


• But these L are actually different microscopically ! Different A does 
correspond to different boundary conditions. Two different A’s correspond to 
the ``same’’ L can have non-trivial phase transitions between them. 


• Our tree contains all these different A’s that may correspond to the same L. 



Refined condensation tree 

• Examples: Ising



Refined condensation tree 

• Examples: A5 
The minimal symmetry is determined by the first shared parent between to 
competing Frobenius algebra. 



Novel Examples - 

Haagerup TQFT



Haagerup Model



Haagerup Model



Haagerup Model



Haagerup Model



Haagerup Model - summary of results



Haagerup Model - summary of results



Summary and Outlook

• We produce a systematic way of constructing critical lattice models based on the strange correlator


• This gives the Landau paradigm for generalised symmetries a more precise handle to construct effective field 
theories — here, the order parameter is precisely the anyon creation operator defined on some choice of unit 
cells


• We are at the same time constructing UV complete CFTs from these lattice models, providing an alternative 
route to searching for CFTs using a different strategy from the bootstrap — we have in fact found several 
candidate novel CFTs with Haagerup symmetries


• We combine loop TNR and this symTRG method to produce these precise phase diagrams - and find 
confirmation of our prediction of location of critical points and phase boundaries over large swathes of the 
phase diagram up to a small area close to high critical points


• How to enlarge the unit cell?  
Change the shape of the lattice? 
Connection to integrability?  
generalisation to higher dimensions?????



Thank you!


