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Topological order a definition (T=0)
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Q Degeneracy grows exponentially with number of QP
Q Can operate on ground state manifold by braiding
Q Perspectives for topological quantum computation
Q Possibly realized in v=5/2 FQH plateau


http://www.wired.com/2014/05/quantum-computing-topological-qubit/
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Add symmetry

<
> > FTI?

Zoo of fractional topological phases

Q Easy to find a wire-construction realization for each
symmetry class

Q Easy to predict new fractionalized symmetric phases


http://twinkle_toes_engineering.home.comcast.net/~twinkle_toes_engineering/quantum_hall.htm
http://twinkle_toes_engineering.home.comcast.net/~twinkle_toes_engineering/quantum_hall.htm

Q Haldane model: QHE without (net) magnetic field

O How to fractionalize Haldanz modz]?
QO Idea: combine electron- and hole- wires

Q Generalizations with SO coupling to time reversal
symmetry
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ground state is actually stabilized



A chiral spin liquid has appeared in the past

cold atom systems

Numerics on Kagome lattice




Coupled wire

construction
of chiral spin liquid




r—.J

cacn spin cnain nas L- - J o

L]

(]

&

4
2 L 4 .
L I 4 A
L 2 3

P 4 ¢

'y L 4

* 229 Jjr*Jjsan and Jj1 - Jjrar Tlow to strong coupling
> 229: Jjr - Jjsauflows to wearx coupling > Edgz statzs



sufficiznily largze coupling consiant and Floyy <o



Non-Abelian States

8 Add copies (Teo and Kane)

Q Chiral Spin liquids (see Meng.):
Coupled spin-S chains

Effective 1D theory:SU(2)k, k=5/2

M(x)

Mass profile changes sign 2
Q Majorana zero mode attached to each quasiparticle
Q Half QP charge (Moore Read e*=e/4 at v=1/2)
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Can we have

similar states in
1D?
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Pershin, Nestero, Privman, Phys.
Rev. B 69, 121306 (2004).

Conductance dip









Two leg ladders
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