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Franke-Arnold et al. Opt. Express 15, 8619 (2007)

Make it spin-dependent!
Raithel et al. Quantum Sci. Technol. 8 (2023)

Rubidium-87 hyperfine levels

|+〉 ≡ |F = 1,mF = 0〉
|−〉 ≡ |F = 2,mF = 0〉
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ω(t) =


ωopt(t) 0 ≤ t < tr

ω0 tr ≤ t < tr + tloop

ωopt(t
′) T − tr ≤ t ≤ T

Find ωopt(t) for short tr so that

Ψ(θ, t = 0)→ Ψtgt(θ, t = tr )

where |Ψtgt〉 = ground state of moving potential

https://qubit-social.xyz/@goerz


UNCLASSIFIED

Optimization with QuantumControl.jl

Michael Goerz goerz@qubit-social.xyz 7 / 9
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2023 APS March Meeting

“QuantumControl.jl: A modern framework for quantum optimal control.”

https://www.youtube.com/watch?v=2_6KC89pTJI

Guided Control

ωopt(t) = ω(t) + S(t)δω(t)

https://qubit-social.xyz/@goerz
https://www.youtube.com/watch?v=2_6KC89pTJI
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Tractor Atom Interferometer

Pinwheel optical lattice with freely tuneable angular velocity

Can be made spin-dependent (Rubidium hyperfine levels)

Continuous confinement guarantees closure of interferometer (if adiabatic)

Highly scalable due to multi-pass design

Optimal Control

Control problem: non-adiabatically go to moving-lattice ground state

Optimization with QuantumControl.jl
https://github.com/JuliaQuantumControl

“Throw and catch” solution restores full contrast

Thank You

https://qubit-social.xyz/@goerz
https://github.com/JuliaQuantumControl

