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Overview

e Developing numerical methods to study 1D critical systems

®Variational algorithm to optimise a MERA description of the ground state

e Ashkin-Teller model

®Believed to be described by ¢ = 1 CFT with continuously varying critical indices

e Extract physical information about the model of interest

®Qutput of our algorithm is consistent with a conformal field theory conjectured to describe the
thermodynamic limit of the spin models examined
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Multiscale Entanglement Renormalization Ansatz

G. Vidal, Physical Review Letters 99, 220405 (2007).
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G. Evenbly et al, Physical Review B 82, 132411 (2010).
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Scaling of Algorithm
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Ashkin-Teller Model
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J. Sélyom, Physical Review B 24, 230 (1981).




Ashkin-Teller Model
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Ashkin-Teller Phase Diagram
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Ashkin-Teller Ground State Energy
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Ashkin-Teller Ground State Energy
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Conformal Data

e Thermodynamic limit of critical
spin chain described by a
conformal field theory

e Central charge ¢ B
conformal exponents h + h = A

OPE coefficients
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Ashkin-Teller Scaling Dimensions

X MERA O PrimarySDs (O Descendant SDs




Ashkin-Teller Scaling Dimensions
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Ashkin-Teller Central Charge
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Ashkin-Teller Continuously Varying Exponents
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Ashkin-Teller Continuously Varying Exponents
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Ashkin-Teller Nonlocal / Twisted
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Ashkin-Teller Ising Line
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Ashkin-Teller Ising Line
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Torbi fold
twisted N =2 SUSY

Potts-4
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V. Alba, L. Tagliacozzo, P. Calabrese, J. Stat. Mech P06012 (2011)
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o

Conclusions

Independently developed code to optimize a MERA description of
ground state

Incorporated Abelian symmetries present in the models

Obtained conformal data for Ashkin-Teller consistent with the orbifold
boson CFT

Obtained conformal data for perturbed cluster state consistent with
the free boson CFT

Demonstrated a critical line which does not have continuously varying
critical indices
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Perturbed Cluster State Ground State Energy
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Perturbed Cluster State Central Charge
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pCL Continuously Varying Exponents

«MERA —— S boson — 51 boson
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pCL Continuously Varying Exponents

«MERA  —— S boson
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Avoided Crossing
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