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This Week in 90 Seconds EXECUTIVE SUMMARY
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Quantum Computing: the boundary moved from
isolated claims to qualification evidence
10 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management
decisions.

SIGNAL 01 | QUBIT DEVICE

IBM Nighthawk r2: 120-qubit quantum
advantage specs and results
IBM's 120-qubit Nighthawk r2 superconducting quantum 
processor generated 1 million samples in 19 seconds during a 
random circuit sampling experiment, a task estimated to 
take the Frontier supercomputer 110 years.

SIGNAL 02 | CONTROL STACK

Mitsubishi Electric: NEDO contract for
quantum control laser specs
As part of NEDO's 'Beyond 5G Information and 
Communication System Infrastructure Enhancement' 
initiative, Mitsubishi Electric has secured a critical R&D 
contract for next-generation quantum computers.

SIGNAL 03 | ERROR CORRECTION

QUOPS metric: Sandia Labs and NVIDIA
reveal quantum performance gap
Sandia National Laboratories has developed a new metric,
QUOPS (Quantum Operations Per Second), to measure
effective quantum computing performance, with NVIDIA
releasing its reference implementation in the open-source
CUDA-Q Logical.

SIGNAL 04 | SYSTEM ACCESS

IBM Nighthawk r2: Quantum advantage vs
100-year supercomputer task
IBM's latest Nighthawk r2 quantum processor completed a 
random circuit sampling benchmark, generating one million 
samples in just 19 seconds-a task estimated to take the 
world's fastest supercomputer, Frontier, approximately 110 
years.

DECISION

Focus this week's management attention on verified computational advantage, error 
control and usable access. Move only when the linked evidence can be reproduced under 
your own operating conditions.

THREE MANAGEMENT MOVES
1. Buyers: benchmark valuable workloads against classical alternatives, including total execution and validation
cost.
2. Suppliers: tie components and control systems to fidelity, uptime, calibration and scaling evidence.
3. Executives: track error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

EVIDENCE DISCIPLINE
FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.



Five Evidence Anchors SOURCE-BOUND METRICS
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Five numbers or evidence anchors that require conditions

1 million
A01

SOURCE-BOUND CONDITION

IBM's 120-qubit Nighthawk r2 superconducting quantum processor generated 1 million 
samples in 19 seconds during a random circuit sampling experiment, a task estimated to 
take the Frontier supercomputer 110 years.

5G
A10

SOURCE-BOUND CONDITION

As part of NEDO's 'Beyond 5G Information and Communication System Infrastructure 
Enhancement' initiative, Mitsubishi Electric has secured a critical R&D contract for 
next-generation quantum computers.

110 year
s
A07

SOURCE-BOUND CONDITION

IBM's latest Nighthawk r2 quantum processor completed a random circuit sampling 
benchmark, generating one million samples in just 19 seconds-a task estimated to take the 
world's fastest supercomputer, Frontier.

325 hour
s
A02

SOURCE-BOUND CONDITION

A paper published on September 29, 2026, details continuous operation of a secure
50-kilometer link for over 325 hours and expanded key distribution to a 100-kilometer link
connecting university campuses.

99.921%
A08

SOURCE-BOUND CONDITION

Quantinuum's latest commercial quantum computer, "Helios," is heralded as the "world's 
most precise," featuring 98 physical qubits and achieving an impressive two-qubit gate 
fidelity of 99.921%.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across
different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.



Where the Value Chain Moved VALUE CHAIN / EVIDENCE
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Where the value chain moved
Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,
not decorative arrows.

1

Qubit device
P01/P06

IBM's 120-qubit 
Nighthawk r2 
superconducting 
quantum processor 
generated 1 million 
samples in 19 seconds 
during a random.

2

Control stack
P02/P07

As part of NEDO's '
Beyond 5G Informatio
n and Communication 
System Infrastructure 
Enhancement' 
initiative, Mitsubishi 
Electric.

3

Error correcti
on
P03/P08

Sandia National
Laboratories has
developed a new
metric, QUOPS
(Quantum Operations
Per Second), to
measure effective
quantum.

4

System acces
s
P04/P09

IBM's latest 
Nighthawk r2 
quantum processor 
completed a random 
circuit sampling 
benchmark, generatin
g one million samples 
in.

5

Applications
P05/P10

France has deployed a
quantum key distributi
on (QKD) network
supporting ten users,
signaling a transition
of quantum.

EVIDENCE REQUIRED AT EACH HANDOFF

Qubit device to Control stack Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

Control stack to Error correction Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

Error correction to System access Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

System access to Applications Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented error rates, logical qubits, workload advantage,
uptime, cost and roadmap timing.



Priority Map MATURITY / NEXT DECISION LOCUS
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Priority map: maturity and next decision locus

Next decision locus (categories)

Deployment maturity →

Research Prototype Joint eval. Adoption Scale

Tech / process

System / adoption

Business / rules
P01P02

P03

P04 P05

P06

P07

P08

P09 P10

P01 IBM Nighthawk r2: 120-qubit
quantum advantage specs and
results
Business / rules | cue: infrastructure

P02 Mitsubishi Electric: NEDO contract
for quantum control laser specs
Business / rules | cue: contract

P03 QUOPS metric: Sandia Labs and
NVIDIA reveal quantum performance
gap
Business / rules | cue: capacity

P04 IBM Nighthawk r2: Quantum
advantage vs 100-year
supercomputer task
System / adoption | cue:
commercially

P05 France QKD Network: 100km
quantum communication
deployment specs
System / adoption | cue:
deployment

P06 Quantinuum Helios: Specs for 98
qubits and 99.921% gate fidelity
Business / rules | cue: fid

P07 Infleqtion Sqale: 30 logical qubit
neutral atom computer specs
System / adoption | cue: platform

P08 Quantum Repeater Chains: Optimal
entanglement routing explained
Business / rules | cue: fid

P09 Kondo Effect explained: Yale and 
Caltech's 2026 prediction strategy
Tech / process | cue: no
system/business cue

P10 ORNL LuGo Algorithm: 26x
molecular simulation complexity
reduction
Tech / process | cue: no
system/business cue

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical
bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.



Priority Themes 01-02 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01 IBM Nighthawk r2: 120-qubit quantum advantage specs and results

A01 | Qubit device | Product adoption Date not stated

FACT
IBM's 120-qubit Nighthawk r2 superconducting quantum 
processor generated 1 million samples in 19 seconds during 
a random circuit sampling experiment, a task estimated to 
take the Frontier supercomputer 110 years. This marks the 
first demonstration of quantum advantage using a 
commercially available processor accessible via cloud 
infrastructure.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P01.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P02 Mitsubishi Electric: NEDO contract for quantum control laser specs

A10 | Control stack | Product adoption Date not stated

FACT
As part of NEDO's 'Beyond 5G Information and 
Communication System Infrastructure Enhancement' 
initiative, Mitsubishi Electric has secured a critical R&D 
contract for next-generation quantum computers. The 
project focuses on developing a multi-qubit control laser 
system and an ultra-compact, multi-channel low-noise 
amplifier module essential for large-scale superconducting 
quantum computers. This aims to establish foundational 
technologies crucial for Japan's high-performance quantum 
computing ambitions.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P02.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 03-04 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P03 QUOPS metric: Sandia Labs and NVIDIA reveal quantum performance gap

A09 | Error correction | Product adoption Date not stated

FACT
Sandia National Laboratories has developed a new metric,
QUOPS (Quantum Operations Per Second), to measure
effective quantum computing performance, with NVIDIA
releasing its reference implementation in the open-source
CUDA-Q Logical. QUOPS evaluates operational capacity in
practical circuit execution rather than just physical qubit
counts, revealing a daunting five-order-of-magnitude
performance gap between current quantum machines and
those required for practical applications in materials science
and chemistry.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P03.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

P04 IBM Nighthawk r2: Quantum advantage vs 100-year supercomputer task

A07 | System access | Joint evaluation Date not stated

FACT
IBM's latest Nighthawk r2 quantum processor completed a 
random circuit sampling benchmark, generating one million 
samples in just 19 seconds-a task estimated to take the 
world's fastest supercomputer, Frontier, approximately 110 
years. Conducted with 61 qubits and up to 40 cycles, this 
marks the first demonstration of quantum advantage on a 
commercially available processor. This achievement 
signifies a substantial step toward practical quantum 
computing applications.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P04.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION



Priority Themes 05-06 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05 France QKD Network: 100km quantum communication deployment specs

A02 | Applications | Scale-up Date not stated

FACT
France has deployed a quantum key distribution (QKD)
network supporting ten users, signaling a transition of
quantum communication from laboratory experiments to
practical, long-duration operations. A paper published on
September 29, 2026, details continuous operation of a
secure 50-kilometer link for over 325 hours and expanded
key distribution to a 100-kilometer link connecting
university campuses.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P05.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 5/5 | DECISION LOCUS: SYSTEM / ADOPTION

P06 Quantinuum Helios: Specs for 98 qubits and 99.921% gate fidelity

A08 | Qubit device | Research Date not stated

FACT
Quantinuum's latest commercial quantum computer, "
Helios," is heralded as the "world's most precise," featuring 
98 physical qubits and achieving an impressive two-qubit 
gate fidelity of 99.921%. While current error rates hover 
around 10^-2, achieving quantum advantage in practical use 
cases necessitates a significant reduction to below 10^-5, a 
milestone Quantinuum anticipates reaching around 2029. 
The company is also actively developing new metrics to 
comprehensively evaluate quantum computer performance.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P06.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 07-08 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 Infleqtion Sqale: 30 logical qubit neutral atom computer specs

A04 | Control stack | Pilot Date not stated

FACT
Infleqtion announced a significant milestone, successfully
achieving 30 entangled logical qubits using only 80 physical
qubits on its Sqale neutral atom quantum computing
platform. This breakthrough was enabled by a co-design
approach leveraging AI-assisted discovery and integrated
hardware-software optimization, which halved the physical
gates required for key logical operations.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P07.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: SYSTEM / ADOPTION

P08 Quantum Repeater Chains: Optimal entanglement routing explained

A03 | Error correction | Product adoption Date not stated

FACT
A new arXiv preprint proposes an optimized entanglement
routing method for quantum repeater chains, aiming to
maximize end-to-end throughput while maintaining a
fidelity threshold. This research moves beyond conventional
restrictions on operation order and purification schedules,
considering two quantum-noise models.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P08.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES



Priority Themes 09-10 FACT / READ / ACTION / UNKNOWN
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FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P09 Kondo Effect explained: Yale and Caltech's 2026 prediction strategy

A06 | System access | Research Date not stated

FACT
Researchers from Yale University and Caltech have achieved
a breakthrough in quantum materials research by
developing a computational strategy to accurately predict
the material-specific behavior of the Kondo effect in real
metals for the first time.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P09.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

P10 ORNL LuGo Algorithm: 26x molecular simulation complexity reduction

A05 | Applications | Pilot Date not stated

FACT
Researchers at Oak Ridge National Laboratory (ORNL) have 
developed 'LuGo,' a new Quantum Phase Estimation (QPE) 
algorithm for molecular simulation that reduces the 
required number of logic gates by up to 26 times. This 
innovative computational approach significantly lowers 
computational errors and enables simulations with less 
processing power than conventional methods.

WHY IT MATTERS
The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

BUSINESS READ
For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P10.

UNKNOWN
Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS



Playbook and Roadmap OWNERS / GATES / DELIVERABLES
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Playbook and 0-5 year roadmap

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Operating companies benchmark valuable
workloads against
classical alternatives,
including total execution
and validation cost

Run production-like
qualification with explicit
acceptance and stop
criteria.

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Materials, equipment and
technology suppliers

tie components and
control systems to fidelity,
uptime, calibration and
scaling evidence

Create shared reliability,
process-window and
failure-analysis data with
customers.

Standardize interfaces,
traceability, lifecycle
support and recovery
services.

Trading, investment and
legal teams

Map error rates, logical
qubits, workload
advantage, uptime, cost
and roadmap timing.

Contract for capacity,
quality, change notice,
liability, alternatives and
exit.

Diversify regional,
technical and customer
concentration risk.

ROADMAP

NOW | 0-30 DAYS

Evidence ledger
Owner: Strategy + quality
Deliverable: claim, source, condition,
owner

NOW | 0-30 DAYS

Risk screen
Owner: Procurement + legal
Deliverable: unknowns, alternatives,
stop

NEXT | 1-12 MONTHS

Joint qualification
Owner: R&D + supplier
Deliverable: process window and
failure data

NEXT | 1-12 MONTHS

Commercial gate
Owner: Business + finance
Deliverable: unit economics and
capacity

LATER | 1-5 YEARS

Platform strategy
Owner: Executive team
Deliverable: portfolio and interface
roadmap

LATER | 1-5 YEARS

Service layer
Owner: Operations + channel
Deliverable: monitoring, maintenance
and recovery

GO / NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality Source, test conditions and reproducibility No traceable evidence

G2 Integration R&D Interface, process window and failure analysis Cannot meet system
conditions

G3 Commercial Business Capacity, total cost, contract and alternatives Economics or supply cannot
be supported

G4 Lifecycle Operations Monitoring, maintenance, change notice and exit No accountable operating
plan



Analyzed Articles 1/1 FULL TITLES / FULL SOURCE URLS
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ANALYZED ARTICLES | ITEMS 01-10
Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the
translated HTML did not retain its original source URL.

ID FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01 IBM Nighthawk r2: 120-qubit quantum advantage specs and
results

https://ground.news/article/ibms-quantum-computer-performed-a-calc
ulation-in-19-seconds-that-would-have-taken-a-supercomputer-110-yea
rs-techmaniacs

A02 France QKD Network: 100km quantum communication
deployment specs

https://quantumzeitgeist.com/cote-dazur-france-deployment-quantum-
key/

A03 Quantum Repeater Chains: Optimal entanglement routing
explained

https://arxiv.org/html/2609.37206v1

A04 Infleqtion Sqale: 30 logical qubit neutral atom computer specs https://infleqtion.com/infleqtion-achieves-30-entangled-logical-qubits-o
n-its-sqale-quantum-computer/

A05 ORNL LuGo Algorithm: 26x molecular simulation complexity
reduction

https://www.olcf.ornl.gov/2026/09/29/breaking-a-quantum-computing-
bottleneck/

A06 Kondo Effect explained: Yale and Caltech's 2026 prediction 
strategy

https://chem.yale.edu/posts/2026-09-28-new-computational-strategy-m
odeling-electron-interactions-advances-quantum

A07 IBM Nighthawk r2: Quantum advantage vs 100-year
supercomputer task

https://gigazine.net/news/20260930-ibms-quantum-computer/

A08 Quantinuum Helios: Specs for 98 qubits and 99.921% gate
fidelity

https://bookplus.nikkei.com/atcl/column/091400776/091500002/

A09 QUOPS metric: Sandia Labs and NVIDIA reveal quantum
performance gap

https://techshift.jp/2026/09/27/post-2392/

A10 Mitsubishi Electric: NEDO contract for quantum control laser
specs

https://www.mitsubishielectric.co.jp/ja/pr/2026/0924_pu/

https://ground.news/article/ibms-quantum-computer-performed-a-calculation-in-19-seconds-that-would-have-taken-a-supercomputer-110-years-techmaniacs
https://ground.news/article/ibms-quantum-computer-performed-a-calculation-in-19-seconds-that-would-have-taken-a-supercomputer-110-years-techmaniacs
https://ground.news/article/ibms-quantum-computer-performed-a-calculation-in-19-seconds-that-would-have-taken-a-supercomputer-110-years-techmaniacs
https://quantumzeitgeist.com/cote-dazur-france-deployment-quantum-key/
https://quantumzeitgeist.com/cote-dazur-france-deployment-quantum-key/
https://arxiv.org/html/2609.37206v1
https://infleqtion.com/infleqtion-achieves-30-entangled-logical-qubits-on-its-sqale-quantum-computer/
https://infleqtion.com/infleqtion-achieves-30-entangled-logical-qubits-on-its-sqale-quantum-computer/
https://www.olcf.ornl.gov/2026/09/29/breaking-a-quantum-computing-bottleneck/
https://www.olcf.ornl.gov/2026/09/29/breaking-a-quantum-computing-bottleneck/
https://chem.yale.edu/posts/2026-09-28-new-computational-strategy-modeling-electron-interactions-advances-quantum
https://chem.yale.edu/posts/2026-09-28-new-computational-strategy-modeling-electron-interactions-advances-quantum
https://gigazine.net/news/20260930-ibms-quantum-computer/
https://bookplus.nikkei.com/atcl/column/091400776/091500002/
https://techshift.jp/2026/09/27/post-2392/
https://www.mitsubishielectric.co.jp/ja/pr/2026/0924_pu/
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#01 IBM Nighthawk r2: 120-qubit quantum advantage
specs and results

OVERVIEW

IBM's 120-qubit Nighthawk r2 superconducting quantum processor generated 1

million samples in 19 seconds during a random circuit sampling experiment, a task

estimated to take the Frontier supercomputer 110 years. This marks the first

demonstration of quantum advantage using a commercially available processor

accessible via cloud infrastructure. The Nighthawk r2, leveraging the Heron

architecture, features enhanced error reduction and significantly increased circuit

executions per second, signaling a crucial shift towards verifying quantum advantage

on production systems.

Published September 28, 2026  Ground News  USA



IN DEPTH

Key Findings

IBM has achieved a significant quantum advantage in random circuit sampling with its

120-qubit superconducting quantum processor, Nighthawk r2. The processor

successfully generated 1 million samples in just 19 seconds, a computational feat

estimated to require approximately 110 years for the world's fastest classical

supercomputer, Frontier. This marks the first time quantum advantage has been

demonstrated using a commercially available processor accessible through cloud

infrastructure, highlighting a pivotal shift in quantum computing capabilities from

specialized lab environments to more generalized, accessible platforms.

Technical / Clinical Details

The Nighthawk r2 leverages IBM's advanced Heron processor architecture, which is

specifically designed for enhanced error reduction and a significant increase in circuit

executions per second (CEPS). This architecture underpins the improved fidelity and

scalability of quantum computations. Random circuit sampling is a benchmark designed

to assess a quantum computer's ability to generate random numbers following a specific

statistical distribution, a task notoriously difficult for classical computers to simulate

efficiently due to its inherent complexity. This research, spearheaded by BlueQubit,

underscores the verification of quantum advantage not just in theoretical or highly

specialized settings, but on practical, production-ready quantum systems.

Background & Context

Quantum advantage, a critical milestone in quantum computing, signifies the point at

which a quantum machine can solve a computational problem that is practically

impossible for classical computers. While previous demonstrations of quantum

advantage have occurred, they often involved highly specialized, one-off experimental

setups. The achievement with Nighthawk r2 is groundbreaking because it was

performed on a commercial quantum processor available through cloud services. This

democratizes access to advanced quantum capabilities, opening up new avenues for

researchers and industries to explore real-world applications. IBM's broader roadmap

aims for 'scientific quantum advantage' by 2026 and 'fault-tolerant modules' by 2027,

with the Nighthawk r2's performance serving as a crucial stepping stone.



Strategic Significance & Outlook

This demonstration of quantum advantage not only redefines performance benchmarks

but also significantly raises expectations for the industrial application of quantum

computing. The focus now shifts towards identifying and realizing concrete 'quantum

gains' in areas such as scientific discovery, optimization problems, and new materials

design, beyond abstract benchmarks. The availability of such powerful quantum

processors via cloud platforms will accelerate quantum algorithm development and

foster broader adoption across industries. Furthermore, the emphasis on error reduction

within the Heron architecture is vital for the eventual realization of fault-tolerant quantum

computers, which are essential for tackling the most complex computational challenges.

Source: https://ground.news/article/ibms-quantum-computer-performed-a-calculation-in-19-seconds-that-

would-have-taken-a-supercomputer-110-years-techmaniacs
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#02 France QKD Network: 100km quantum
communication deployment specs

OVERVIEW

France has deployed a quantum key distribution (QKD) network supporting ten users,

signaling a transition of quantum communication from laboratory experiments to

practical, long-duration operations. A paper published on September 29, 2026, details

continuous operation of a secure 50-kilometer link for over 325 hours and expanded

key distribution to a 100-kilometer link connecting university campuses. This network

architecture enables testing of long-distance entanglement distribution and key

generation under realistic conditions, demonstrating significant potential for scalable

quantum communication.

Published October 01, 2026  Quantum Zeitgeist  France



IN DEPTH

Key Findings

France has taken a substantial leap forward in quantum communication by deploying a

practical Quantum Key Distribution (QKD) network, currently supporting ten users. This

move signifies the transition of QKD technology beyond experimental laboratory setups

into real-world, long-duration operational infrastructure, marking a critical step towards

realizing robust quantum-secure communication for society.

Technical / Clinical Details

A detailed paper published on September 29, 2026, elucidates the performance and

robustness of this deployed QKD network. Key aspects and achievements include:

Sustained Long-Term Operation: A secure quantum link spanning 50 kilometers

(km) was demonstrated to operate continuously for over 325 hours without

interruption. This achievement is a significant milestone, proving the stability and

reliability of QKD systems in a practical network environment.

Extended Long-Distance Key Distribution: The network successfully extended key

distribution capabilities over a 100 km link connecting university campuses. Long-

distance QKD presents significant technical challenges due to qubit loss and

environmental noise, but this success indicates the potential for building secure

communication networks over wider geographical areas.

Testing Under Realistic Conditions: The network's architecture was specifically

designed to test long-distance entanglement distribution and key generation under

the pragmatic constraints of existing fiber optic infrastructure and urban

environments. This approach yields invaluable data for identifying and overcoming

real-world challenges often overlooked in idealized laboratory settings.

The QKD technology utilized relies on the quantum states of photons to share

cryptographic keys. The fundamental principle of quantum mechanics dictates that any

attempt by an eavesdropper to intercept the quantum information will inevitably disturb

the quantum state, making the intrusion detectable. This ensures, in theory, information-

theoretically secure communication.



Background & Context

The advent of powerful quantum computers poses a significant threat to many of today's

classical public-key cryptography systems. In preparation for this "post-quantum era,"

Quantum Key Distribution (QKD) has garnered increasing interest as a solution that is

theoretically impervious to attacks from quantum computers. While QKD has largely

been confined to laboratory experiments and short-distance proofs of concept, France's

current network deployment clearly signals that QKD is entering a phase of real-world

infrastructure implementation. This development is profoundly important for sectors

demanding high levels of security, such as financial institutions, government agencies,

and defense industries.

Strategic Significance & Outlook

France's deployment of a QKD network is a powerful step towards establishing a global

quantum communication infrastructure. Future efforts will likely focus on expanding user

access, integrating with diverse QKD protocols and technologies (e.g., satellite-based

QKD, quantum repeaters), and establishing interoperability with existing network security

systems. This success is expected to incentivize other nations to accelerate their own

deployments of quantum-secure communication networks, forming an indispensable

foundation for a future "quantum internet." The era where quantum cryptographic

technologies fundamentally enhance the security of our digital society is rapidly

approaching.

Source: https://quantumzeitgeist.com/cote-dazur-france-deployment-quantum-key/
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#03 Quantum Repeater Chains: Optimal entanglement
routing explained

OVERVIEW

A new arXiv preprint proposes an optimized entanglement routing method for

quantum repeater chains, aiming to maximize end-to-end throughput while

maintaining a fidelity threshold. This research moves beyond conventional restrictions

on operation order and purification schedules, considering two quantum-noise

models. The advancement is critical for efficiently establishing entangled pairs over

long distances, which is essential for quantum teleportation and distributed quantum

computing, thereby overcoming limitations posed by photon loss and channel noise.

Published September 30, 2026  arXiv  USA



IN DEPTH

Key Findings

A groundbreaking study published on arXiv introduces a novel approach to optimal

entanglement routing in quantum repeater chains, demonstrating a method to

significantly maximize end-to-end throughput. This research transcends conventional

limitations imposed by fixed operation orders and purification schedules, marking a

crucial step towards more efficient quantum communication.

Technical / Clinical Details

Optimization Algorithm: The paper details an innovative algorithm designed to

route entangled pairs within a quantum repeater chain with unprecedented efficiency.

This algorithm specifically addresses the inherent challenges of photon loss and

channel noise that degrade entanglement over distance.

Robustness Across Noise Models: The proposed method’s efficacy is evaluated

under two distinct quantum-noise models, highlighting its versatility and potential

applicability in diverse real-world quantum network environments.

Fidelity Preservation: Beyond just maximizing throughput, a core focus of the

research is on maintaining entanglement fidelity above a critical threshold, which is

paramount for ensuring the reliability and utility of quantum network applications.

Background & Context

Establishing entangled pairs between distant nodes is a fundamental requirement for

quantum networks, enabling applications such as quantum teleportation and distributed

quantum computing. However, current technologies are severely constrained by photon

loss and channel noise, which limit both the efficiency and fidelity of entanglement

distribution over long distances. Traditional entanglement distribution protocols have

often operated under rigid constraints regarding operation order and purification

schedules, inadvertently creating bottlenecks for system optimization. This new work

aims to break these constraints, offering a more dynamic and adaptive routing strategy.



Strategic Significance & Outlook

The proposed optimization technique has profound implications for the design and

deployment of future quantum networks. By enhancing the efficiency and reliability of

long-distance entanglement distribution, it represents a significant stride towards

realizing a scalable and practical quantum internet. Further research will likely involve

experimental validation of these theoretical findings in actual quantum repeater systems,

leading to accelerated advancements in quantum communication and distributed

quantum computing globally.

Source: https://arxiv.org/html/2609.37206v1
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#04 Infleqtion Sqale: 30 logical qubit neutral atom
computer specs

OVERVIEW

Infleqtion announced a significant milestone, successfully achieving 30 entangled

logical qubits using only 80 physical qubits on its Sqale neutral atom quantum

computing platform. This breakthrough was enabled by a co-design approach

leveraging AI-assisted discovery and integrated hardware-software optimization,

which halved the physical gates required for key logical operations. The company

reported experimental verification with signals approximately 1000 times stronger

than background noise, marking a crucial step towards fault-tolerant quantum

computing.

Published September 24, 2026  Infleqtion (Press Release)  USA



IN DEPTH

Key Findings

Infleqtion has announced a groundbreaking achievement in quantum computing,

successfully generating 30 entangled logical qubits from a mere 80 physical qubits on its

Sqale neutral atom quantum computing platform. This accomplishment establishes a

pivotal milestone on the path to fault-tolerant quantum computing, promising significant

advancements in hardware efficiency and the reliability of quantum operations.

Technical Details

This remarkable feat was realized through an innovative approach combining AI-assisted

discovery with tightly integrated hardware-software co-design. Specifically, this co-

design methodology led to a halving of the physical gates required to execute key logical

operations. According to Infleqtion, the achieved 30 logical qubits exhibit a signal

strength approximately 1000 times more powerful than the background noise, providing

robust experimental verification of their stability and performance. Neutral atom systems

are recognized as a promising quantum modality due to their high scalability and

coherence times, and this achievement further validates their potential.

Background & Context

Building fault-tolerant quantum computers necessitates correcting errors in physical

qubits and forming more stable logical qubits. Historically, constructing a single logical

qubit has typically required hundreds to thousands of physical qubits, making efficient

utilization of physical qubits a significant challenge across the industry. Infleqtion's

success dramatically improves the efficiency of this physical-to-logical qubit conversion,

offering a powerful solution to an existing bottleneck. This efficient realization of logical

qubits on a neutral atom platform could enhance Infleqtion's competitive standing

against other mainstream hardware technologies like superconducting and ion traps.



Strategic Significance & Outlook

The achievement of 30 entangled logical qubits represents a critical step towards the

realization of larger, more useful fault-tolerant quantum computers. This technology lays

the groundwork for performing complex computations in areas such as quantum

chemistry simulation, novel materials discovery, and drug development with significantly

higher precision and reliability. Infleqtion aims to leverage this progress to further scale

logical qubit counts and accelerate the development of practical quantum applications.

The AI and co-design approach itself holds the potential to become a standard

methodology in future quantum hardware development, fostering industry-wide

innovation.

Source: https://infleqtion.com/infleqtion-achieves-30-entangled-logical-qubits-on-its-sqale-quantum-

computer/
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#05 ORNL LuGo Algorithm: 26x molecular simulation
complexity reduction

OVERVIEW

Researchers at Oak Ridge National Laboratory (ORNL) have developed 'LuGo,' a

new Quantum Phase Estimation (QPE) algorithm for molecular simulation that

reduces the required number of logic gates by up to 26 times. This innovative

computational approach significantly lowers computational errors and enables

simulations with less processing power than conventional methods. LuGo achieves

this by delaying quantum transformations and performing more preprocessing on the

classical side, substantially reducing the computational load on quantum circuits.

Published September 29, 2026  Oak Ridge Leadership Computing Facility  USA



IN DEPTH

Key Findings

A research team at Oak Ridge National Laboratory (ORNL) has developed a novel

computational method called "LuGo" within the field of Quantum Phase Estimation

(QPE) algorithms. This innovative algorithm has achieved a remarkable breakthrough by

reducing the number of logic gates required for molecular simulations on quantum

computers by up to 26 times. This dramatic efficiency gain not only substantially lowers

computational errors but also enables complex molecular simulations to be performed

with less processing power compared to traditional QPE methods.

Technical Details

The core innovation of the LuGo algorithm lies in its clever strategy of delaying quantum

transformations and performing a significant portion of the computation as preprocessing

on classical computers. Specifically, this approach drastically reduces the complexity of

calculations that the quantum circuit must execute. Since quantum circuit depth (the

number of gates) is a primary source of errors in quantum computers, a 26-fold

reduction in gate count represents a critical advancement on the path to realizing fault-

tolerant quantum computing. This efficiency makes more realistic and reliable molecular

simulations possible on current Noisy Intermediate-Scale Quantum (NISQ) devices and

lays the groundwork for tackling larger problems with future fault-tolerant quantum

computers.

Background & Context

Molecular simulation is paramount across various scientific disciplines, including drug

discovery, materials science, and understanding chemical reactions. However, precisely

simulating the complex quantum mechanical behavior of molecules has been

challenging for classical computers due to resource limitations. Quantum computers hold

the potential to overcome this challenge, but quantum errors have historically severely

hampered the accuracy of computations. Algorithms like LuGo minimize the impact of

quantum errors while maximizing the inherent parallel computational capabilities of

quantum computers, thereby accelerating breakthroughs in this field.



Strategic Significance & Outlook

The introduction of the LuGo algorithm is expected to have a profound impact on the

field of quantum chemistry. The significant reduction in gate count will enable the

simulation of larger and more complex molecular systems previously deemed

intractable, accelerating the discovery of new molecules and the prediction of their

properties. This could lead to streamlined drug discovery processes in the

pharmaceutical industry and innovative advancements in new materials development.

Furthermore, this algorithm holds potential for application in optimizing other quantum

algorithms, contributing to the broader development of quantum computing.

Source: https://www.olcf.ornl.gov/2026/09/29/breaking-a-quantum-computing-bottleneck/
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#06 Kondo Effect explained: Yale and Caltech's 2026
prediction strategy

OVERVIEW

Researchers from Yale University and Caltech have achieved a breakthrough in

quantum materials research by developing a computational strategy to accurately

predict the material-specific behavior of the Kondo effect in real metals for the first

time. This first-principles approach, starting directly from the atomic and electronic

structure of actual materials, opens the door for applying high-accuracy quantum

chemistry methods to more complex quantum materials like high-temperature

superconductors and quantum magnets. This advance will significantly accelerate the

understanding and development of these critical materials.

Published September 28, 2026  Department of Chemistry, Yale University  USA



IN DEPTH

Key Findings

A collaborative research effort between Yale University and Caltech has yielded a

groundbreaking computational strategy that, for the first time, accurately predicts the

material-specific behavior of the Kondo effect in real metals. This achievement

represents a significant leap forward in quantum materials research, moving beyond

simplified models to direct atomic and electronic structural analysis.

Technical / Clinical Details

The novel computational strategy employs a 'first-principles' approach, meaning it

derives predictions directly from the fundamental atomic and electronic structures of real

materials, rather than relying on phenomenological or simplified models. This method

enables the application of highly accurate quantum chemistry techniques to complex

quantum materials, such as high-temperature superconductors and quantum magnets,

which were previously intractable for such precise calculations. The research team

successfully used this approach to predict the intricate behavior of the Kondo effect—an

interaction between localized spins and conduction electrons in metals—with high

fidelity, closely matching experimental observations. This success provides a powerful

new computational tool for addressing quantum many-body problems and elucidating

complex correlated electron phenomena.

Background & Context

The Kondo effect, characterized by the decrease in electrical resistivity of metals

containing magnetic impurities at very low temperatures due to spin interactions, has

been a central focus in quantum materials science for decades. However, accurately

predicting its material-specific behavior has remained a formidable challenge due to the

complexities of electron correlation. The method developed in this study overcomes

these challenges, offering a new foundation for the design and optimization of quantum

materials.



Quantum materials are at the forefront of condensed matter physics, exhibiting

extraordinary phenomena such as high-temperature superconductivity, spin liquids, and

topological states. These materials hold immense promise for next-generation

electronics, energy technologies, and quantum computing. A deeper, more predictive

understanding of their fundamental properties is essential for unlocking their full potential

and developing functional devices.

Strategic Significance & Outlook

The research from Yale and Caltech marks a crucial step in bridging the gap between

theoretical understanding and experimental observation in quantum materials science.

This first-principles computational strategy has broad implications for the design,

characterization, and optimization of increasingly complex quantum materials, impacting

both fundamental research and industrial applications. For instance, it could accelerate

the discovery of new materials with tailored quantum properties, enhance the

performance of existing materials, and refine material selection criteria for quantum

computing hardware. In the long term, this approach is expected to become a standard

tool across various fields of materials science, driving innovation in and the creation of

novel quantum technologies.

Source: https://chem.yale.edu/posts/2026-09-28-new-computational-strategy-modeling-electron-

interactions-advances-quantum
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#07 IBM Nighthawk r2: Quantum advantage vs 100-
year supercomputer task

OVERVIEW

IBM's latest Nighthawk r2 quantum processor completed a random circuit sampling

benchmark, generating one million samples in just 19 seconds—a task estimated to

take the world's fastest supercomputer, Frontier, approximately 110 years. Conducted

with 61 qubits and up to 40 cycles, this marks the first demonstration of quantum

advantage on a commercially available processor. This achievement signifies a

substantial step toward practical quantum computing applications.

Published September 30, 2026  GIGAZINE  Japan



IN DEPTH

Key Findings

IBM's Nighthawk r2 quantum processor has delivered an astounding performance in a

random circuit sampling benchmark. It successfully generated one million samples in a

mere 19 seconds—a computational task estimated to require approximately 110 years

for the world's fastest classical supercomputer, Frontier. This result represents a seminal

milestone in quantum computing, marking the first time a commercially available

quantum processor has demonstrated an initial proof of quantum advantage (or quantum

supremacy).

Technical / Clinical Details

The experiment was executed using 61 superconducting qubits and up to 40 circuit

cycles. While the Nighthawk r2 is part of a processor family featuring 120 qubits, this

specific demonstration harnessed a 61-qubit configuration. Random circuit sampling

serves as a crucial benchmark for evaluating the fundamental computational power of

quantum computers, specifically their ability to sample from the output distribution of

certain random quantum circuits. For classical computers, the computational burden

grows exponentially with increasing qubit counts and circuit depth, making the 19-

second achievement a stark demonstration of quantum speedup. IBM has made the

circuits, samples, and analysis code publicly available, enhancing the reproducibility and

transparency of these groundbreaking results.

Background & Context

The demonstration of quantum advantage signifies that quantum computers possess the

potential to surpass the limitations of classical computers for specific computational

problems. While previous claims of quantum supremacy, notably by Google's Sycamore

processor, have been made, IBM's announcement is particularly noteworthy for its use

of a near-commercial processor. This suggests that quantum computing is progressing

beyond a purely research-centric phase and is on a trajectory toward concrete

performance improvements and practical applications. The broader industry continues to

focus on increasing qubit counts, reducing error rates, extending coherence times, and

firmly establishing quantum advantage as key objectives.



Strategic Significance & Outlook

The quantum advantage demonstration by IBM's Nighthawk r2 sends a powerful

message that will accelerate the commercialization and practical deployment of quantum

computers. Success in such benchmarks significantly broadens the potential applicability

of quantum computers to more complex problems, including molecular simulations in

materials science, drug discovery, and financial modeling. In the future, when combined

with advancements in error correction techniques, even larger-scale and more reliable

quantum computations will become feasible, promising breakthroughs for societal and

industrial challenges that are currently intractable for classical supercomputers. IBM is

expected to leverage this technological foundation to develop even higher-performing

quantum systems and drive the widespread adoption of quantum computing.

Source: https://gigazine.net/news/20260930-ibms-quantum-computer/
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#08 Quantinuum Helios: Specs for 98 qubits and
99.921% gate fidelity

OVERVIEW

Quantinuum's latest commercial quantum computer, "Helios," is heralded as the

"world's most precise," featuring 98 physical qubits and achieving an impressive two-

qubit gate fidelity of 99.921%. While current error rates hover around 10^-2, achieving

quantum advantage in practical use cases necessitates a significant reduction to

below 10^-5, a milestone Quantinuum anticipates reaching around 2029. The

company is also actively developing new metrics to comprehensively evaluate

quantum computer performance.

Published September 29, 2026  日経XTECH  Japan



IN DEPTH

Key Findings

Quantinuum's newly unveiled commercial quantum computer, "Helios," is making waves

with its exceptional performance. Equipped with 98 physical qubits, it boasts an

astonishing two-qubit gate fidelity of 99.921%, positioning it as the "world's most precise"

quantum computer. This high level of precision signifies a critical advancement towards

the realization of practical quantum applications.

Technical / Clinical Details

At the heart of "Helios" lies ion-trap qubit technology, characterized by flexible qubit

connectivity and an inherent ability to achieve high gate fidelities. Quantinuum has

leveraged its proprietary quantum volume and error mitigation techniques to achieve this

remarkable precision. However, to attain practical quantum advantage, a substantial

reduction in error rates from the current approximately 10^-2 to below 10^-5 is

necessary. The company projects to achieve this error rate target around 2029, at which

point it anticipates making significant contributions to real-world problem-solving in

sectors like pharmaceuticals, materials science, and finance.

Background & Context

In the quantum computing industry, alongside the race to increase physical qubit counts,

the improvement of gate fidelity—a measure of qubit stability and computational

accuracy—is a pressing challenge. Ion-trap based companies like Quantinuum are

pursuing high-performance quantum computing through distinct approaches compared

to superconducting methods, each expanding the frontier of quantum technology.

Quantinuum is also actively involved in developing new, comprehensive metrics to

assess quantum computer performance, contributing not only to hardware development

but also to the establishment of industry-wide standards.



Strategic Significance & Outlook

The high precision of "Helios" will enable more complex calculations with fewer errors in

quantum algorithm execution. This is expected to facilitate the application of quantum

computers to advanced optimization problems and simulations that have been

challenging for current noisy intermediate-scale quantum (NISQ) devices. Quantinuum's

target error rate achievement in 2029 is poised to accelerate the realization of "practical

quantum advantage," where quantum computers definitively outperform classical

computers in specific industrial sectors. This will bring innovative solutions that transform

society and industry closer to reality.

Source: https://bookplus.nikkei.com/atcl/column/091400776/091500002/
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#09 QUOPS metric: Sandia Labs and NVIDIA reveal
quantum performance gap

OVERVIEW

Sandia National Laboratories has developed a new metric, QUOPS (Quantum

Operations Per Second), to measure effective quantum computing performance, with

NVIDIA releasing its reference implementation in the open-source CUDA-Q Logical.

QUOPS evaluates operational capacity in practical circuit execution rather than just

physical qubit counts, revealing a daunting five-order-of-magnitude performance gap

between current quantum machines and those required for practical applications in

materials science and chemistry. This new metric provides a more precise framework

for evaluating progress towards quantum computing's commercial viability.

Published September 26, 2026  techshift  Japan



IN DEPTH

Key Findings

Sandia National Laboratories has formulated a novel metric, "QUOPS" (Quantum

Operations Per Second), designed to quantitatively assess the effective operational

capacity of quantum computers. NVIDIA has subsequently released a reference

implementation of QUOPS through its open-source quantum programming platform,

"CUDA-Q Logical." This metric, which evaluates computational throughput based on the

complexity and speed of practically executable quantum circuits rather than merely

physical qubit counts, has unveiled a significant approximate five-order-of-magnitude

performance gap between current quantum machines and those necessary for practical

problem-solving in materials development and the chemical industry.

Technical / Clinical Details

QUOPS comprehensively evaluates factors directly pertinent to the practical

performance of quantum algorithms, such as the stability of error-corrected logical

qubits, gate fidelity, and circuit depth. Traditional quantum computer performance

indicators, primarily physical qubit counts or quantum volume, proved insufficient for

accurately gauging the impact of noise and real-world applicability. CUDA-Q Logical

provides a tool for efficiently measuring QUOPS, enabling quantum circuit designers and

researchers to understand and optimize the true processing capabilities of quantum

computers. The revealed five-order-of-magnitude gap suggests that practical

applications in materials science and chemistry, such as simulating specific molecular

structures or optimizing catalytic reactions, demand a significantly higher number of

logical qubits with exceptionally high fidelity and long coherence times than current

machines offer.



Background & Context

In the quantum computing industry, while physical qubit counts have grown, noise and

errors have remained substantial barriers to practicalization. Existing metrics often left

ambiguity regarding the "usability" of quantum computers, posing challenges for

companies and research institutions in making investment decisions and developing

roadmaps. The advent of practicality-focused metrics like QUOPS signifies a shift in

industry focus from demonstrations of "quantum supremacy" to the creation of "practical

value." NVIDIA's involvement as a key developer highlights the progression of hybrid

quantum-classical computing and the integration of quantum technologies into a broader

computing ecosystem.

Strategic Significance & Outlook

The introduction of QUOPS is poised to redefine the direction of quantum computer R&D

and facilitate the setting of concrete goals for practical implementation. With a clear five-

order-of-magnitude performance gap identified, the industry faces an heightened

imperative to concentrate on further innovations in error correction technologies,

improvements in qubit quality, and the development of more efficient quantum

algorithms. As major tech companies like NVIDIA endorse this metric, QUOPS holds the

potential to become a de facto standard for quantum computer performance evaluation

in the future. This will likely accelerate specific application development in fields where

quantum computers are expected to deliver significant value, including materials

science, drug discovery, and financial modeling.

Source: https://techshift.jp/2026/09/27/post-2392/

Collected: October 02, 2026 | Automated Research System (Gemini API)

https://techshift.jp/2026/09/27/post-2392/


#10 Mitsubishi Electric: NEDO contract for quantum
control laser specs

OVERVIEW

As part of NEDO's 'Beyond 5G Information and Communication System Infrastructure

Enhancement' initiative, Mitsubishi Electric has secured a critical R&D contract for

next-generation quantum computers. The project focuses on developing a multi-qubit

control laser system and an ultra-compact, multi-channel low-noise amplifier module

essential for large-scale superconducting quantum computers. This aims to establish

foundational technologies crucial for Japan's high-performance quantum computing

ambitions.

Published September 24, 2026  PR TIMES (三菱電機)  Japan



IN DEPTH

Key Findings

Mitsubishi Electric has been awarded a significant research and development contract

by NEDO (New Energy and Industrial Technology Development Organization) under the

'Beyond 5G Information and Communication System Infrastructure Enhancement

Research and Development Project.' Specifically, the company will accelerate the

development and demonstration of next-generation quantum computers, focusing on

multi-qubit control laser systems and ultra-compact, multi-channel low-noise amplifier

modules crucial for large-scale superconducting quantum computers.

Technical / Clinical Details

The core of this project lies in innovating the control and measurement technologies that

are fundamental to quantum bits. The multi-qubit control laser system aims to enable the

simultaneous and precise manipulation of numerous qubits individually, which is

expected to suppress errors and enhance computational fidelity. Concurrently, the ultra-

compact, multi-channel low-noise amplifier module is a key component for efficiently

reading out extremely weak quantum signals with minimal noise in large-scale

superconducting quantum computers. As the number of qubits increases, challenges

such as system complexity and power consumption become more pronounced. The

miniaturization and noise reduction achieved through this development represent a

potential breakthrough towards realizing practical quantum computers, improving signal

readout accuracy and contributing to lower error rates.

Background & Context

The 'Beyond 5G' era anticipates an explosion of data and complex problems driven by

advanced AI and pervasive IoT, which current computational capabilities may struggle to

handle. Quantum computers are envisioned as ultimate machines with the potential to

solve these societal challenges, but their practical realization hinges on stable control

over a large number of high-quality qubits. NEDO's competitive project is part of Japan's

national strategy to establish a leading position in the global quantum technology race.

By entrusting a major corporation like Mitsubishi Electric with fundamental technology

development, Japan aims to elevate the entire industry's technological base and

accelerate practical applications.



Strategic Significance & Outlook

The successful outcome of this R&D initiative will mark a significant advancement in

Japan's quantum computing technology roadmap. The developed laser systems and

amplifier modules will directly contribute to scaling up quantum computers and

enhancing their performance, enabling the implementation of more complex quantum

algorithms. This is expected to accelerate the application of quantum computing across

a wide range of industries, including pharmaceuticals, materials science, finance, and

logistics optimization. Furthermore, the domestic development of such foundational

technologies will strengthen the supply chain and bolster Japan's technological

autonomy. Ultimately, this project is anticipated to enhance Japan's presence in the

international quantum technology competition and establish critical core technologies for

the future digital society.

Source: https://www.mitsubishielectric.co.jp/ja/pr/2026/0924_pu/
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