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Very Small Logical Qubit (VSLQ) — Introduction
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Very Small Logical Qubit (VSLQ) — Introduction
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Very Small Logical Qubit (VSLQ) — Hamiltonian
Hp = -WX; X, + 0 (P! + P} P = |ng) (ng]
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Very Small Logical Qubit (VSLQ) — Hamiltonian
Hp = -WX; X, + = (Pl +P))
Hg
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Very Small Logical Qubit (VSLQ) — Hamiltonian
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Direct Measurement

1
Hgisp = wcaTa + §wq0z + XaTaaz
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Direct Measurement

1
Haisp = wcaTa + §wqaz + XaTaaz
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Direct Measurement

1
Hgisp = wcaTa + §wq0z + XaTaaz

1
Hiong = wCaTa + iwqaz
+ [g-(t)a’ + gi(t)a] 0.
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Direct Measurement

1 Typical Dispersive Readout
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Direct Measurement

1
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture

Hpc =g (&c =+ ai) (5(/1 + Xr), )A(:lf(:r =1
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture =7c> 1
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture nc)
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture
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Direct Measurement — Applied to the VSLQ

Single mode readout, interaction picture
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Results — Logical States Separable?
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Results — Logical States Separable?
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Results — Logical States Separable?

| — 20) +101) [27) 4 107)
PR T Loy = R TR 05) (05,
03] 120) —[00) |27) — [Or)
L) = 0s,) 0s,.)
S 0.0 Time \/i \/5
g §/2m = 350 MHz
—0.51 W/27T = 35 MHz
=0
~1.0 v _ _
Time slices equally spaced fromt=0tot=1.4 s

-1.0 -0.5 0.0 0.5 1.0
Riac)

Nick Materise nmaterise @mines.edu



Results — Error, Logical States Distinguishable?
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Results — Error, Logical States Distinguishable?
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Results — Logical States, Negligible Mixing?
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Results — Logical States, Negligible Mixing?

Initial State (|Lo))
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Results — Error States, Leakage?
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Results — Error States, Leakage?
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Next Steps

e Study dephasing of logical state when there is a photon loss

e Signal optimization and precision cancellation of dispersive terms
e Add photon loss and full passive error correction terms

e Multi-cavity and device level design
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