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Layer 5: Application

Quantum algorithms and interface to classical user

Logical Logical Logical
Measurement Qubit Gates
Layer 4: Logical

Construct a substrate supporting universal quantum computation
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Layer 3: Quantum Error Correction ]

QEC corrects arbitrary system errors if rate is below threshold
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Layer 2: Virtual
Open-loop error-cancellation such as dynamical decoupling
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Layer 1: Physical

Hardware apparatus including physical qubits and control operations
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K1IC, BRBER (FSyT1ZY0 NV BV — FHEREF. EF Ry b)) TERSN
EREV-HFEFEDNIREDRRED « T T« — &I D, BROEREND, BFRF
ZRAVVEERERODP TS, E— AMEDTBEE IR « TUT 1 —71% =D P LT\,
2. KO P AMINMEEITEZDRE 1.5um ZRIRLTNDDE, BRDOEERICITTHD,

Physical System | Wavelength Entanglement Institution (PI)
Fidelity

Trapped ion 214.5 nm >=87% [1] U. Maryland
(31cd*) (Monroe)
Trapped ion 854 nm 97.4 +/- 0.2% [2] U. Innsbruck (Blatt)
(*Ca’)
NV centre 637 nm >=70 +/- 7% [3] Harvard U. (Lukin)
Neutral atom 780 nm > 86.0(4)% [4] MPI Garching
(]7Rb) (Rempe)
Quantum dot 967 nm >= 68 +/- 5% [5] ETH Zuerich
(InGaAs) (Imamoglu)
Quantum dot 910 nm, >= 80 +/- 8.5% [6] Stanford U.
(InAs) converted to (Yamamoto)

1560 nm 92.11%3.2%
Quantum dot ~900 nm >=59 +/- 4% [7] U. Michigan (Steel)
(InAs)

[1] B. Blinov, et al. Nature 428, pp. 153 — 157 (2004). doi:10.1038/nature02377

[2] A. Stute, et al. Nature 485, pp. 482 - 485 (2012). doi:10.1038/nature 11120

[3] E. Togan, et al. Nature 466, pp. 730 — 734 (2010). doi:10.1038/nature09258
[4] T. Wilk, et al. Science 317. pp. 488 — 400 (2007). doi:10.1128/science. 1143835
[5] W. Gao, et al. Nature 491 pp. 428 — 430 (2012). doi:10.1038/nature 11573

(8] K. De Greve, et al. Nature 491, pp. 421 — 425 (2012). doi:10.1038/nature 11577
[7]1J. Schaibley, et al. arXiv:1210.5555 (2012)
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