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Quantum Device Design
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A few introductory reviews

And many more... check online or ask us for specitic topic
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to microwave photons. Quantum machines: measurement and
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Quantum Analysis
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Modeling step 1: Classical E&M approximations

Quasi lumped models

Physical (linear) model Eigenmodes
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Modeling step 2: Quantize
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Step 2: Landscape of quantization methods
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Yurke & Denker (1984),  Malekakhlagh et al. (2017, 2019), Nigg et al. (2012), Bourassa Minev (2018)
Devoret (1997), Burkard Gely et al. (2019), Parra-Rodriguez et al. (2012), Solgun et al. Minev et al. (2020)

et al. (2004), Koch et al... et al. (2019), Minev et al. (2021), ... (2014, 2015, 2017) ... Zlatko Miney, [BM Quantum (17)



Example of step 2 with EPR
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Step 3: Hamiltonian
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Step 3: Hamiltonian: Universal constraints & EPR monogamy
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EPR theory vs. experiment

Quantum Physics

[Submitted on 1 Oct 2020]
Energy-participation quantization of Josephson circuits

Zlatko K. Minev, Zaki Leghtas, Shantanu O. Mundhada, Lysander Christakis, loan M. Pop, Michel H.
Devoret
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Theory vs. experiment: agreement over 5 orders of magnitude
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DT3, DTW: Minev et al. (2019)




Planar devices &
comparison to other methods

Quantum Physics

[Submitted on 2 Feb 2021]

Exploiting dynamic quantum circuits in a quantum algorithm with
superconducting qubits

Antonio D. Corcoles, Maika Takita, Ken Inoue, Scott Lekuch, Zlatko K. Minev, Jerry M. Chow, Jay M. Gambetta
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Measured vs. predicted: qubit-readout cross-Kerr

A Old lumped model
@ EPR (eigenmode)

Predicted y (MHz)

Marker size indicates
Measured y (MHz) error bars.
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Measured vs. predicted: qubit-readout cross-Kerr
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Marker size indicates
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The Need for Open Quantum Hardware
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“It is enough if one tries merely to comprehend a

little of this mystery each day.”
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Ways to learn more
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Qiskit SDK

An open-source SDK for working with
quantum computers at the level of pulses,
circuits, and algorithms.
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