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Abstract: In topological quantum computation, a quantum algorithm is performed by braiding and fusion of certain quasi-particles called anyons.
Therein, the performed quantum circuit is encoded in the topology of the braid. Thus, small inaccuracies in the world-lines of the braided anyons do
not adversely affect the computation. For this reason, topological quantum computation has often been regarded as error-resilient per se, with no
need for quantum error-correction. However, newer work [1], [2] shows that even topologica computation is plagued with (small) errors. As a
consequence, it requires error-correction, too, and in the scaling limit causes a poly-logarithmic overhead similar to systems without topological
error-correction. | will discuss Nussinov and Ortiz' recent result [2] that the toric code is not fault-tolerant in a Hamiltonian setting, and outline its
potential implications for topologica quantum computation in general. [1] Nayak, C., Simon, S. H., Stern, A. et al. Non-Abelian anyons and
topological quantum computation. Rev. Mod. Phys. 80, 1083-1159 (2008). [2] Z. Nussinov and G. Ortiz, arXiv:0709.2717 (condmat)
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Outline

1. Brief review of topological quantum computation

2. The debate on the stability of the toric code &
its likely implication for topological QC in general
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Part I:
Topological Quantum Computation
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But, do anyons really exist?

o (KN

e Anvyons occur as low-energy excitations in a 2D electron
gas, at plateaus of the fractional quantum Hall effect.

e Both abelian and non-abelian anvons predicted.
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Part 1I:
T he debate on the stability of the toric code
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Conclusion, part 11
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Conclusion, part 11

— —
® <
ha [

1070

10 10-° 10# 10-° 102
Physical CNOT error probability,

y Frpnrtrnrcal A WPt Geeonhicee

Physical CNOTs per qubit and gate
<

I — Crmchrie s o (A cwidis fo

Pirsa: 09010021 Page 49/50



Pirsa: 09010021 Page 50/50



