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for guantum computers Teratec, CEA, CNRS, LNE

[Set of reference Problems to be solved + Metrics + Aggregation tool for notation]

Simulation of

Linear Systems
Solving /

Energetic
Q-score metrics
“Benchmarking Quantum Coprocessors in an Application-Centric, Hardware-Agnostic, and @‘ gﬁf
= Analog to gate-based quantum computers  Scalable Way’ S. Martiel et al. 3 :
https://doi.org/10.1109/TQE.2021.3090207 '
= NISQ to FTQC
= Various HW platforms (superconductors, “BACQ - Application-oriented Benchmarks for Quantum Computing” F. Barbaresco et al.
semiconductors / Spins’ trapped ions, https://arxiv.org/abs/2403.12205

neutral atoms, photons...)

-6 partners: Thales, Eviden,

- 7.2 FTElyear
- 3.9 M€ budget

An open-access package for multicriteria evaluation of quantum
computers practical performance, meaningful for industry end-users

Overall evaluation ]

Quantum Optimization '
PhySiCS (Analytical N-Body g(}ptmzato ) gL near systems Solving Factorization

| (MaxCut, HOBO, S-Path) (sparse/Dense matrix) |

Q-score Many-Body Probability to factorize
. Q-s acy indexed by no o )
Many-Body Fidelity Size in Qubit of the calculated number
g the op

Accuracy indexed by no Probability of solving the Problem

Probability of obtai Algorithm-dependant Energeti

teria \

“Systematic benchmarking of quantum computers: status and recommendations”
J. Lorenz et al.
https://arxiv.org/abs/2503.04905

— Towards globally harmonized and recognized benchmarks, providing
objective, transparent, reproducible and comparable results

= To compare the performance of various quantum computers
= To measure the progress of quantum computers towards utility /

Standardization

felicien.schopfer@Ine.fr

NATIONALE
QUANTIQUE

Measurement and testing infrastructure

/ Quantu

Develop, exploit, and promote
measurement capabilities of reference
- validated, harmonized, widely recognized -

for characterization & performance evaluation of
guantum technologies
with reliability, impartiality and comparability.

— Support Innovation and
Adoption of quantum technologies

—

.

m Metrology Platform

Expert, independent, and open infrastructure for
Metrology R&D and Measurement Services for QT

Quantum metrology platform
LNE

LNE

Characterization of solid-state
qubits & enabling tech.

(RF electronics and
cryogenics)

LNE-OP
Quantum gravimetry

LNE-OP
Characterization of
atomic clocks

LNE-CNAM

Thermometry at very low
temperature

[ Network of trusted testing platforms for QT }

= State-of-the-art equipment
» Controlled experimental conditions
» Expert metrology staff

Providing state-of-the-art measurements, comparable,
traceable, reproducible, high-precision, accurate

~
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EU and International collaborations

-

.

Standardization for Quantum Technologies \ / Building widely-shared, internationally harmonized and recognized

French National Committee

afaor =Co-chaired by LNE and CEA |
vormavisation =40+ members (Entreprises — startups and large companies; Academia; Gov. agencies) Q . EMN = TQCI International Conference on QC Benchmarks
N\ Q Editions 2023, 2024, 2025..
EURAMET European Metrology Network for QT T
= |EC \} METROLOGY = Joint Research Project MetSuperQ
E CE I-Ec JTC 22 JTC 3 PARTNERSHIP  Metrology for Superconducting Qubits
WG1 “Strategic Advisory Group” AG 1 “Advisory Group on Strategic Planning” __
WG2 “Quantum metrology, sensing, imaging, and enabling AHG 2 / WG “Quantum terminology and metrics” OUANTUM w = Project Qu-Test Open Testing and . |
technologies” AHG 3 “Quantum sensors” Experimentation for QT in Europe o e S T0C (202 ek TOC 2305 L

*EN (Draft) “RF-DC cabling for QT at low temperature -
Parameters and test methods” (lead FR)

WG3 “Quantum Computing & Simulation” (lead FR)

= TR (Draft) “QC Benchmarks” (lead FR)
= TR (Draft) “Hybridization HPC-QC” (lead FR)

WG4 “Quantum communication and cryptography”

* NP Proposal (Draft) IS “Performance evaluation and test
methods for guantum gravimeters” (lead FR)

AHG 5 “Quantum Computing & Simulation” (co-lead FR-AU)
* NP Proposals (Draft) on QC Benchmarks (FR, AU, JP)
AHG 7 “Quantum enabling technologies”

O QU- TEST

measurement capabilities with NMIs, Research Organizations, Industry

» NMI-Q
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