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Infinite Density Matrix Renormalization Group

* Matrix-Product State representation of the ground state

[Fannes et al ‘92]
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* Efficient variational calculation of the ground state for 2D




|D symmetry protected topological phases
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|D symmetry protected topological phases

 Hamiltonian and (gapped) ground state |1g)
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|D symmetry protected topological phases

Schmidt decomposition (SVD) ouofuu---
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* Decompose a state with respect to a bipartition:
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* “Artificial” edges give access to the edge modes
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* Projective representation in terms of Schmidt states
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|D symmetry protected topological phases

* Matrix-product state gives direct access to the
Schmidt decomposition (canonical form)
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* Dominant eigenvector of \V4
the "mixed’” transfer matrix
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|D symmetry protected topological phases

* Zsy X 7 symmetry protects the Haldane phase
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* [ime reversal and lattice inversion symmetries
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2D Symmetry enriched topological order

* RVB state on the kagome lattice:
Zi2 spin liquid states (spin |/2 singlets)

* e and f-particles in projective
(S = 1/2 ) representation
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Space group symmetries: M. Zaletel et al., arXiv: 1 501.01395
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Fractional Quantum Hall

electron gas
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Fractional Quantum Hall

* Consider the FOHE on an infinitely long cylinder

- Orbirtals are localized along the cylinder: Quasi | D model

using an occupation number basis 00, 1, )
[Haldane & Rezayi '94; Bergholtz et al.'05, Seidel et al. '05]
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- Coulomb interactions yield quantum many-body problem
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Fractional Quantum Hall

* Finding the ground state with filling factor v = 12/5
using the DMRG algorithm (L = 28/g)

e (harge e/5 quasiparticles: Fibonacci anyons ./6?‘.
[Read Rezayi ‘98] \/
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Fractional Quantum Hall

* IDMRG on FOHE at v = 12/5: Numerical
evidence for the existence of Fibonacci anyons!

Momentum Polarization

R.S. K. Mong, M. R Zaletel, FE Z. Papic, arXiv:1505.02843



Fractional Quantum Hall
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Density profile for

anyons with charge e/5
R.S. K. Mong, M. R Zaletel, FE Z. Papic, arXiv:1505.02843



