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Topological codes

code = ground state
syndrome = excitations
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d = 4

Localized measurement errors yield 
localized residual noise 















Quantum memories based on single-shot 
error correction exhibit an error 

threshold under spatially local noise
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Gauge color codes

gauge qubits = gauge field (lattice)

syndrome = sources
logical qubits = “hidden” topological d.o.f.

















• d = 1 is a clear-cut no-go for time correlated noise. 
What about d = 2? 

• What are the physics of gauge codes? Gapless 
phases, confinement… 

• What is the physics behind the computational 
power of color codes?

DISCUSSION




