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Minimum cost of a logical entangling gate
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Phantom codes

Phantom code: Stabilizer codes in which logical entangling
gates between every ordered pair of logical qubits can be
implemented solely via physical qubit permutations.

Is this illegal?

it feels illegal

Two codes fall within this class
[2°,D.2] Hypercubell2]

eHarvard/MIT/QuEra’s circuit
sampling

[12,2,4] Carboni3
eMicrosoft/Quantinuum’s
repeated rounds of QEC

Despite intriguing properties and experimental successes, phantom codes remain largely unexplored

Key open questions:

eUnknown whether additional classes of phantom codes exist

*What structural constraints they obey

*Whether their advantages persist for scalable applications under realistic noise conditions

[1]Vasmer and Kubica, PRXQ@ (2022), [2] Bluvstein, et al. Nature (2024), [3] Paetiznick, et al. arXiv (2024)
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Thanks for listening
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