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Abstract: <span>In this talk 1 will show how to obtain a detailed characterization of the emergent topological order starting from microscopic
Hamiltonian on a two dimensional lattice. A key step is to obtain a tensor network representation for a complete set of ground states of the

Hamiltonian, i—erst on an ini—nite cylinder and then on ai-enite torus. As an application of the method | will study lattice Hamiltonians that give
rise to selected anyon models, namely chiral semion, Ising aswell asZ_3 and Z_5 models.</span>
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e complete set of ground states { U}
e complete list of anyon types
e entanglement spectrum — edge CFT

e conformal dimensions of primary fields
e conformal towers in each sector

B H. Li, F.D.M. Haldane, PRL 2008

% X-L. Qi, H. Katsura, A.W.W. Ludwig , PRL 2012 8 X-G. Wen, Int. J. Mod. Phys. 1990
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e complete set of ground states { W'}
e complete list of anyon types
e entanglement spectrum — edge CFT

e conformal dimensions of primary fields
e conformal towers in each sector

D H. Li, F.D.M. Haldane, PRL 2008

%] X-L. Qi, H. Katsura, A.W.W. Ludwig , PRL 2012 8 X-G. Wen, Int. J. Mod. Phys. 1990

Pirsa: 13050042 Page 4/36



—« s sa qicroscopic lattice
X

oo 'b__‘.d' Hamiltonian
K ¥ X
e s e s H
N ,
finite torus |

infinite cylinder

oyl J){
Ty

1

e complete set of ground states {W!°"}
e modular transformation — anyon model in the bulk

e topological S and U matrices

e quantum dimensions d;, total quantum dimension D
e fusion rules
e central charge ¢
e twists 6,
D Y. Zhang, T. Grover, A. Turner, M. Oshikawa, A. Vishnavath, PRB 2012
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Lattice models
e Wen

e Haldane HC

e fermA

e fermB

e Kitaev HC

e Heisenberg KG
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Lattice models
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Lattice models
e Wen

Haldane model, honeycomb
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j Y.-F. Wang, Z.-C. Gu, C.-D. Gong, D.N. Sheng, PRL 2011
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e emergent SU(2) symmetry

e primary fields
e [, identity
e ¢?/V2_chiral boson

e Kac-Moody-Virasoro descendants
e degeneracy pattern: 1,1,2,3,5,7,...
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e complete set of ground states {W!°"}
e modular transformation — anyon model in the bulk

e topological S and U matrices

e quantum dimensions d;, total quantum dimension D
e fusion rules
e central charge ¢
e twists 6,
D Y. Zhang, T. Grover, A. Turner, M. Oshikawa, A. Vishnavath, PRB 2012
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Lattice models
e Wen
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Kitaev model, honeycomb
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h = 0.01

G A. Kitaev, Annals of Physics 2006
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e total quantum dimension D
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e conformal dimensions
of primary fields

e twists 0; e conformal towers
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related works
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