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MBQ: Definition & Addressing
Qubit on Majorana Island

Topological Qubit on Majorana Island

@ Two parallel, floating TS wires coupled by trivial SC
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MBQ: Readout via QDs

MBQ: Readout & Operation MBQ: Full Single-Qubit Control

MBQ: Readout via Quantum Dots

@ Charge double-dot in single-electron regime: {|14),[24)}
- Detuning: e(q1 — q2) , Tunneling: (to + t12) |14) (24| + h.c.
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Two-Qubit QC & Measurement-based Cliffords
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@ 2 x 2 array of MBQs: 2 data qubits, 2 ancilla® qubits
— Single-MBQ operation & Joint-parity of adjacent MBQs
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
— Variable single-qubit gates, use of on-box ancilla(s)
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
— Variable single-qubit gates, use of on-box ancilla(s)
— direct measurement-based braiding, magic state protocols
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
— Variable single-qubit gates, use of on-box ancilla(s)
— direct measurement-based braiding, magic state protocols
@ Network: Connectivity, functionality/available operations
— Varying multi-qubit gates, external ancillas, state transfer
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
— Variable single-qubit gates, use of on-box ancilla(s)
— direct measurement-based braiding, magic state protocols
@ Network: Connectivity, functionality/available operations
— Varying multi-qubit gates, external ancillas, state transfer
— error correction, scalability, large quantum codes
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Extensions: Larger Islands & Networks

@ Qubits: 4-MF or 6-MF islands, two-sided or comb/linear
— Variable single-qubit gates, use of on-box ancilla(s)
— direct measurement-based braiding, magic state protocols
@ Network: Connectivity, functionality/available operations
— Varying multi-qubit gates, external ancillas, state transfer
— error correction, scalability, large quantum codes Vijay&Fu
= Choice: “Clifford-complete” network + code software Hasting’s]
or: hardware/network tailored towards specific code [DL talk]
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Conclusions

@ Proof-of-principle demonstration of topological qubit
- in a parallel-wire geometry (no “classic” braiding)
- small-scale but interesting experiments (< 10 qubits)
- with prospect towards large-scale arrays
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@ Proof-of-principle demonstration of topological qubit

- in a parallel-wire geometry (no “classic” braiding)
- small-scale but interesting experiments (< 10 qubits)
- with prospect towards large-scale arrays

e 2 MBQs: joint-parity readout (stabilizer), Bell tests
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@ Proof-of-principle demonstration of topological qubit

- in a parallel-wire geometry (no “classic” braiding)
- small-scale but interesting experiments (< 10 qubits)
- with prospect towards large-scale arrays

e 2 MBQs: joint-parity readout (stabilizer), Bell tests
@ 2 x 2 MBQs: protected Clifford gates, towards scalability

iy
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@ Proof-of-principle demonstration of topological qubit

- in a parallel-wire geometry (no “classic” braiding)
- small-scale but interesting experiments (< 10 qubits)
- with prospect towards large-scale arrays

e 2 MBQs: joint-parity readout (stabilizer), Bell tests
@ 2 x 2 MBQs: protected Clifford gates, towards scalability
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b

your attention!
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