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Logical qubits for quantum error correction
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Quantum computing

Quantum circuit model

Qubit
? (L R. P. Feynman (1980)
L/

Continuous variable
S. Lloyd and S. L. Braunstein
(1999)
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Measurement-based model (one-way quantum computing)

Measurement and

Feedforward ‘ Quantum look-up table

Qubit
Large-scale entangled state R. Raussendorf
(Cluster state) @ @ @ $ @ @ @ and H. J. Briegel (2001)
Measurement and —(10)+11)) /2
Feedforward Extremely powerful for ﬂylng qublts‘ (0)+[1)7v2
@ e @ 9 @ ﬂB @ Continuous variable
Sequential teleportation - : N. C. Menicucci and

e ........ @ ....... @ ........ @ ----- @ -------- @ @ P. van Loock et al. (2006)

+oo
Changing measurement bases = changing operation ®= Lo dx | X



Quantum computing with flying qubits (photons)

Quantum circuit model
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Time-domain multiplexed 2D cluster state | Quantum look-up table
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g two-dimensional cluster state  science 366, 373 (2019)

Warit Asavanant’, Yu Shiozawa', Shota Yokoyama®, Baramee Charoensombutamon®, Hiroki Emura’,
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Programmatle homodyne measurements
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W. Asavanant et al., arXiv:2006.537 [quant-ph].



f All- optical quantum computer
with 10THz clock frequency
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Universal!

Fault tolerant!



