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Molecular spins as qudits!

Quantum computing

e Basic unit of information: Bit > Qubit
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I. I. Rabi. Phys. Rev. 51, 652 (1937)



Molecular spins as qudits!

Quantum computing Reproducibility
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Quantum electrodynamics on a chip
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Quantum system

Spin qubit coupled (g) to a superconducting resonator:

Strong coupling regime:} Non demolition read-out

[ g>1/T.,1/T,

Two qubits entangling gates




Superconducting lumped element resonators (LERS)

Superconducting LC resonator
" S,,: Transmitted AC signal
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Superconducting lumped element resonators (LERS)

Superconducting LC resonator
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LERs for molecular spin guantum processor

Quantum electrodynamics on a chip

v" Multiple read-out with a single transmission line.
v High power pulses to implement gates.
Photon-mediated interactions between different qubits.
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Quantum electrodynamics on a chip

v" Multiple read-out with a single transmission line.
v High power pulses to implement gates.
Photon-mediated interactions between different qubits.

Fabricated and characterized chip




LERs for molecular spin guantum processor
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LERs for molecular spin guantum processor

LER Parameters
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LERs for molecular spin guantum processor
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LERs for molecular spin guantum processor
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LERs for molecular spin quantum processor
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LERs for molecular spin guantum processor

CRYOGENIC SPECTROSCOPIC CHARACTERIZATION o
Niobium 100 nm
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LERs for molecular spin guantum processor

CRYOGENIC SPECTROSCOPIC CHARACTERIZATION
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LERs for molecular spin guantum processor

LERs for magnetic coupling with spin ensembles

Increase the magnetic mode volume V,,
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LERs for molecular spin guantum processor

LERs for magnetic coupling with spin ensembles

Increase the magnetic mode volume V,,

SIMULATED CURRENT @ f MAGNETIC FIELD PROFILE
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LERs for molecular spin guantum processor

LERs for magnetic coupling with spin ensembles

Increase the magnetic mode volume V,,

SIMULATED CURRENT @ f MAGNETIC FIELD PROFILE
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LERs for single (few) magnetic spin coupling
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Thank you for your
attention!

Conclusions and future work

Superconducting lumped element resonators (LERs)

Transmission line ‘/

Low losses.

Long photon lifetimes.

v
v" Frequency-multiplexable.
v

Spatially separate magnetic and electric fields.

LERs for scalable quantum spin processors Future work

Magnetic coupling
-/\f\l\w e - Optimization of LERs for single spin magnetic

coupling.

Inductor (L) |

- Optimization of LERs for electric coupling.

ST
- L 7Z~8 Q ——
N~101° — 10"3spins - Development of superconducting circuits for
LERs-Spin ensembles Low impedance LERs local pulses.

strong coupling. for single spin coupling.
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