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Hardware Experiment Proposal Guidance

Published March 2026

This document contains technical guidance for researchers expressing their interest in running an experiment on Google
quantum hardware. Proposals are evaluated on technical feasibility and potential scientific impact.

Experiment boundary conditions

Experiments must be executable on a processor with the following specifications:
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Note:

The numbers inside the qubit
grid refer to the row and
column index




Specifications Device 1 Device 2

T, time
(mean) 68 us 98 us
Single—qubit gate error 0.035% 0.036%
(mean, simultaneous)
Two-qubit gate error 0.33% 0.14%
(mean, simultaneous) (C2) (iswap-like)
Measurement error 0.77% 0.67%
(mean, simultaneous) (repetitive, measure qubits) (terminal, all qubits)
Measurement Rate 63,000 63,000
(per second)

More detail can be found in the spec sheet published on the Google Quantum Al website. Noisy simulations
can be executed on a virtual Willow processor using the Quantum Virtual Machine.

Additional Constraints:

e Adaptive quantum circuits (those with mid-circuit measurements and classical feedback) are not
supported.
Experiments demonstrating error correcting codes are not supported.
Experiments should not contain mid-circuit measurements while trying to preserve the coherence of
other qubits on the same readout line (readout lines run diagonally from the bottom left to upper right
of the chip). However, reset gates are allowed.

e Operating the device in analog mode is experimental, and proposals requiring this will face a higher
threshold for acceptance.

e Two-qubit gates other than CZ and CPhase are experimental, and proposals requiring them will face a
higher threshold for acceptance.

e Experiments should be designed to run within about one day assuming that we can run 63,000 shots
per second and 60 distinct circuits per second.
Circuits should not be much deeper than those in our previous papers (see the references below).
Measuring higher transmon levels (e.g., the |2) state) is not supported
Experiments involving measurement-based quantum computation may be limited by the following
considerations:

e Readout lines run diagonally across the chip (i.e., such that in the diagram on page 2 of the spec
sheet, row+col = const). Measuring any qubit on a readout line dephases the whole readout
line. This is why in Google’s error correction experiments (e.g., this one), the data and measure
qubits are on separate readout lines.

e Measurements are comparatively slow (600 ns) compared to gates (~35 ns).
Measurement-based quantum computation must be designed with this in mind.

e We do not currently support feedforward (also known as feedback or adaptive circuits -
conditioning gates on the results of mid-circuit measurements).


https://www.nature.com/articles/s41586-024-08449-y
https://www.nature.com/articles/s41586-025-09526-6
https://quantumai.google/static/site-assets/downloads/willow-spec-sheet.pdf
https://quantumai.google/cirq/simulate/quantum_virtual_machine
https://quantumai.google/static/site-assets/downloads/willow-spec-sheet.pdf
https://quantumai.google/static/site-assets/downloads/willow-spec-sheet.pdf
https://www.nature.com/articles/s41586-024-08449-y

Prior examples of successful research projects

For examples of successful research projects meeting the experiment boundary conditions and constraints above,
please refer to the following recent papers:

1.

2.

Will, M., Cochran, T.A., Rosenberg, E. et al. Probing non-equilibrium topological order on a quantum processor.
Nature 645, 348-353 (2025). https://doi.org/10.1038/s41586-025-

Cochran, T.A., Jobst, B., Rosenberg, E. et al. Visualizing dynamics of charges and strings in (2 + 1)D lattice gauge
theories. Nature 642, 315-320 (2025). https://doi.org/10.1038/541586-025-08999-

Hou, W., Garratt, S.J., Eassa, N.M., et al. Machine learning the effects of many quantum measurements.
arXiv:2509.08890 (2025).

Gyawali, G., Kumar, S., Lensky, Y.D., et al., Observation of disorder-free localization using a (2+1)D lattice gauge
theory on a quantum processor. arXiv:2410.06557 (2025).


https://doi.org/10.1038/s41586-025-09456-3
https://doi.org/10.1038/s41586-025-08999-9
https://arxiv.org/abs/2509.08890
https://arxiv.org/abs/2410.06557
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