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This Week in 90 Seconds

EXECUTIVE SUMMARY

Quantum Computing: the boundary moved from
isolated claims to qualification evidence

37 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | QUBIT DEVICE

TOYO Corporation Acquires IQM Spark
Full-Stack Quantum Computer, Bolstering
Japan's Quantum Ecosystem and

TOYO Corporation has purchased a second full-stack
quantum computer, the IQM Spark from IQM Quantum
Computers, slated for deployment at its R&D center in early
2027.

SIGNAL 02 | CONTROL STACK

lonQ Unveils Superion 256 Quantum
Computer, Targeting 2027 Deliveries with
Integrated Electronics for

lonQ announced its sixth-generation 256-qubit quantum
computer, Superion 256, with customer deliveries slated for
2027.

SIGNAL 03 | ERROR CORRECTION

UKRI Launches Call for Funds to Advance
National Quantum Strategy Mission 2,
Targeting

UK Research and Innovation (UKRI) has initiated a new
funding call to advance Mission 2 of the UK National
Quantum Strategy (NQS), focusing on 'Components,
Systems, and Architectures.' This funding aims to accelerate
R&D in foundational technologies for future.

SIGNAL 04 | SYSTEM ACCESS

Quobly Achieves Single-Chip Readout and
Gates on 300mm Industrial Silicon
Process, Validating QSOI®

Quobly, a silicon spin qubit hardware developer, has
successfully demonstrated single-chip execution of qubit

readout, single-qubit gates, and two-qubit gates on its
proprietary QSOI® architecture.

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.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

T SOURCE-BOUND CONDITION
10 m | lll o This acquisition aims to significantly expand access to advanced quantum computing
resources within Japan, directly supporting the national quantum strategy to achieve 10
n million users and ¥50 trillion in economic value.

SOURCE-BOUND CONDITION
300 mm Manufactured using an industrial 300mm semiconductor production line at
A33 STMicroelectronics, this milestone confirms the co-integration of fundamental quantum
operations with classical control circuitry on commercial.

14 60/0 SOURCE-BOUND CONDITION
o lonQ, in collaboration with Synopsys, has demonstrated initial results accelerating

A22 complex industrial design workloads by up to 14.6% by integrating quantum algorithms
into mainstream Computer-Aided Engineering (CAE).

SOURCE-BOUND CONDITION
$ 13 ° 8 Beijing-based full-stack quantum software company Arclight Quantum has raised $13.8

million

million (approximately $15 million USD) in a Series A extension round from China Mobile's
Chain Leader Fund.

A36

SOURCE-BOUND CONDITION
Quantum Computing Inc. (QCi) has signed a three-year framework agreement with Hamad
Bin Khalifa University (HBKU) in Qatar, committing to collaboration across quantum

computing, sensing, and communications.

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.
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Where the Value Chain Moved

VALUE CHAIN / EVIDENCE

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.

purchased a second
full-stack quantum
computer, the IQM
Spark from IQM
Quantum Computers,
slated for.

sixth-generation
256-qubit quantum
computer, Superion
256, with customer
deliveries slated for
2027.

EVIDENCE REQUIRED AT EACH HANDOFF

Qubit device to Control stack

Control stack to Error correction

Error correction to System access

System access to Applications

UK Research and
Innovation (UKRI) has
initiated a new
funding call to
advance Mission 2 of
the UK National
Quantum Strategy.

Quobly, a silicon spin
qubit hardware
developer, has
successfully
demonstrated
single-chip execution
of qubit readout.

Qubit device Controlstack | Error correcti | Systemacces | Applications
P01/P06 P02/P07 on S P05/P10
TOYO Corporation has lonQ announced its P03/P08 P04/P09 Quantum Computing

Inc.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

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

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

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

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

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Transfer test conditions, acceptance criteria, failure data, owner and decision date.

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.
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Priority Map

Priority map: maturity and business impact

Business impact up

Multiple supply tiers @
Multiple customers &i)_' @ @

we® @ O @

Research Prototype Joint evaluation  Product adoption Scale

Deployment maturity right

REPRODUCIBLE POSITIONING RULE

P02

P03

P04

P05

PO7

P08

P10

MATURITY / BUSINESS IMPACT

TOYO Corporation Acquires IQM
Spark Full-Stack Quantum
Computer, Bolstering Japan's
Quantum Ecosystem and

lonQ Unveils Superion 256 Quantum
Computer, Targeting 2027 Deliveries
with Integrated Electronics for

UKRI Launches Call for Funds to
Advance National Quantum Strategy
Mission 2, Targeting

Quobly Achieves Single-Chip
Readout and Gates on 300mm
Industrial Silicon Process, Validating
Qsol®

Quantum Computing Inc. Forges
3-Year Quantum Tech Partnership
with Qatar's Hamad Bin Khalifa

lonQ and Synopsys Achieve Up to
14.6% Acceleration in CAE
Workloads Using Hybrid

Quantinuum Demonstrates Helix
Quantum Error Correction on
98-Qubit Helios Processor, Cuts
Spatial Qubit

Arclight Quantum Secures $15M
Series A Extension from China
Mobile Fund to Accelerate

Chip-Scale Gaussian Boson Sampler
Exceeds 10,000 Photons,
Overcoming Scalability Barriers for
Quantum Advantage

SCAC Unveils New National
Roadmap to Accelerate Quantum
Research, Launching 'Quantum
Grand Challenges'

Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. Vertical position

uses three impact levels: single use, multiple customers and multiple supply tiers. Bubble diameter reflects the editorial score

inherited from the weekly selection rubric.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P01

TOYO Corporation Acquires IQM Spark Full-Stack Quantum Computer,

Bolstering Japan's Quantum Ecosystem and

A09 | Qubit device | Research

FACT
TOYO Corporation has purchased a second full-stack

quantum computer, the IQM Spark from IQM Quantum
Computers, slated for deployment at its R&D center in early
2027. This acquisition aims to significantly expand access to
advanced quantum computing resources within Japan,
directly supporting the national quantum strategy to
achieve 10 million users and ¥50 trillion in economic value
by 2030.

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.

EDITORIAL SCORE 21/25 | MATURITY 1/5 | IMPACT 2/3

Date not stated

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 PO1.

UNKNOWN
Still unproven or incompletely stated: error rates, logical

qubits, workload advantage, uptime, cost and roadmap
timing.

A26 | Control stack | Product adoption

Integrated Electronics for

FACT
lonQ announced its sixth-generation 256-qubit quantum

computer, Superion 256, with customer deliveries slated for
2027. This new system significantly reduces manufacturing
costs and enables high-volume production by integrating
electronic control functions directly onto the quantum chip.
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.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 3/3

lonQ Unveils Superion 256 Quantum Computer, Targeting 2027 Deliveries with

Date not stated

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.

Troy Technical | Quantum Computing | cutoff 2026-09-18

06



Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

AO03 | Error correction | Research

2, Targeting

FACT
UK Research and Innovation (UKRI) has initiated a new

funding call to advance Mission 2 of the UK National
Quantum Strategy (NQS), focusing on 'Components,
Systems, and Architectures.' This funding aims to accelerate
R&D in foundational technologies for future quantum
networking and communication systems. The overarching
goal is for the UK to deploy advanced quantum networks at
scale by 2035, ultimately establishing the necessary
technologies and capabilities for a quantum internet.

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.

EDITORIAL SCORE 21/25 | MATURITY 1/5 | IMPACT 2/3

UKRI Launches Call for Funds to Advance National Quantum Strategy Mission

Date not stated

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.

A33 | System access | Product adoption

Process, Validating QSOI®

FACT
Quobly, a silicon spin qubit hardware developer, has

successfully demonstrated single-chip execution of qubit
readout, single-qubit gates, and two-qubit gates on its
proprietary QSOI® architecture. Manufactured using an
industrial 300mm semiconductor production line at
STMicroelectronics, this milestone confirms the
co-integration of fundamental quantum operations with
classical control circuitry on commercial FD-SOI silicon,
validating Quobly's strategy for scalable quantum
computing.

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.

EDITORIAL SCORE 21/25 | MATURITY 4/5 | IMPACT 1/3

Quobly Achieves Single-Chip Readout and Gates on 300mm Industrial Silicon

Date not stated

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.
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P05
Qatar's Hamad Bin Khalifa

A32 | Applications | Research

FACT
Quantum Computing Inc. (QCi) has signed a three-year

framework agreement with Hamad Bin Khalifa University
(HBKU) in Qatar, committing to collaboration across
quantum computing, sensing, and communications. This
partnership aims to accelerate quantum technology
adoption in the region through joint research, executive
education, industry projects, and application development.
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.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | IMPACT 2/3

Quantum Computing Inc. Forges 3-Year Quantum Tech Partnership with

Date not stated

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 PO5.

UNKNOWN
Still unproven or incompletely stated: error rates, logical

qubits, workload advantage, uptime, cost and roadmap
timing.

A22 | Qubit device | Joint evaluation

Hybrid

FACT
lonQ, in collaboration with Synopsys, has demonstrated

initial results accelerating complex industrial design
workloads by up to 14.6% by integrating quantum
algorithms into mainstream Computer-Aided Engineering
(CAE) software. This research indicates that hybrid quantum
computing can address key computational bottlenecks in
classical supercomputers.

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.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 2/3

lonQ and Synopsys Achieve Up to 14.6% Acceleration in CAE Workloads Using

Date not stated

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.
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

P07 . .
Processor, Cuts Spatial Qubit

A25 | Control stack | Pilot

FACT
Quantinuum has successfully demonstrated its Helix

quantum error correction (QEC) architecture on its 98-qubit
Helios commercial processor. This groundbreaking
experimental validation showed a full fault-tolerant stack,
including protected logical memory and high-speed logical
Clifford operations, outperforming unencoded physical
baselines.

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.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | IMPACT 1/3

Quantinuum Demonstrates Helix Quantum Error Correction on 98-Qubit Helios

Date not stated

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 PO7.

UNKNOWN
Still unproven or incompletely stated: error rates, logical

qubits, workload advantage, uptime, cost and roadmap
timing.

P08
Accelerate

A36 | Error correction | Research

FACT
Beijing-based full-stack quantum software company Arclight

Quantum has raised $13.8 million (approximately $15
million USD) in a Series A extension round from China
Mobile's Chain Leader Fund. The company specializes in
middleware that translates various hardware architectures
into practical computational capabilities.

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.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | IMPACT 1/3

Arclight Quantum Secures $15M Series A Extension from China Mobile Fund to

Date not stated

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.
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | System access | Pilot

FACT
Researchers have developed a chip-scale, space-time

multiplexed Gaussian Boson Sampling (GBS) processor
capable of handling over 10,000 photons, a significant
milestone for demonstrating quantum computational
advantage. This innovation addresses critical practical
barriers like stringent optical alignment, phase instability,
and limited programmability that have hindered the
scalable engineering deployment of state-of-the-art GBS
setups.

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.

EDITORIAL SCORE 20/25 | MATURITY 2/5 | IMPACT 2/3

Chip-Scale Gaussian Boson Sampler Exceeds 10,000 Photons, Overcoming
Scalability Barriers for Quantum Advantage

Date not stated

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.

A37 | Applications | Joint evaluation

FACT
The U.S. Science and Technology Policy Council (SCAC) has

released a new national roadmap to accelerate the
development of scientifically useful quantum computers.
This roadmap outlines a three-phase framework,
commencing with the 'Quantum Grand Challenges' initiative
by 2028.

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.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | IMPACT 1/3

SCAC Unveils New National Roadmap to Accelerate Quantum Research,
Launching 'Quantum Grand Challenges'

Date not stated

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.
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OWNERS / GATES / DELIVERABLES

Playbook and Roadmap

Playbook and 0-5 year roadmap

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

Build a portfolio and

Operating companies benchmark valuable Run production-like

workloads against qualification with explicit architecture that can

classical alternatives, acceptance and stop absorb technology and

Materials, equipment and
technology suppliers

Trading, investment and
legal teams

ROADMAP

including total execution criteria.

and validation cost

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

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

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

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

supplier changes.

Standardize interfaces,
traceability, lifecycle
support and recovery

services.

Diversify regional,
technical and customer
concentration risk.

NOW | 0-30 DAYS
Evidence ledger
Owner: Strategy + quality

owner

Deliverable: claim, source, condition,

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal

stop

Deliverable: unknowns, alternatives,

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

roadmap

Deliverable: portfolio and interface

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
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Analyzed Articles 1/3

ANALYZED ARTICLES | ITEMS 01-13

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.

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

A01

A02

AO3

A04

A05

A06

A07

A08

A09

A10

All

Al12

Al3

USC and Quantum Elements Demonstrate Surface Code
Scaling on IBM Heron Chips, Advancing Error Protection on
General-Purpose Hardware

Researchers Extend Silicon Spin Qubit Coherence to 67
Microseconds by Suppressing Electrical Interference, Boosting
Stability

UKRI Launches Call for Funds to Advance National Quantum
Strategy Mission 2, Targeting Large-Scale Quantum Network
Deployment by 2035 for Quantum Internet Realization

Mitacs and Munich Quantum Valley Partner to Strengthen
Quantum Research & Talent Network Between Canada and
Germany

IBM Advances Fault-Tolerant Quantum Computing with New
Nighthawk r2 Processor Featuring Fast Qubit Reset

Chip-Scale Gaussian Boson Sampler Exceeds 10,000 Photons,
Overcoming Scalability Barriers for Quantum Advantage

Harvard Scientists Triple Diamond Spin Qubit Coherence Time
Using Acoustic Waves for Quantum Information Protection

IBM Research Proves Theoretical Computational Advantage of
Shallow Quantum Circuits Over Large Language Models

TOYO Corporation Acquires IQM Spark Full-Stack Quantum
Computer, Bolstering Japan's Quantum Ecosystem and
National Strategy with 2027 Deployment

Harvard Researchers Triple Diamond Qubit Coherence Time
Using Tiny Sound Waves, Paving Way for On-Chip Acoustic
Quantum Networks

Switzerland to Host First IBM Quantum System Two with
Advanced Nighthawk r2 Processor at ETH Zurich by End of
2026

SEC Co., Ltd. to Present Quantum Computer Fault Detection
and Operation Monitoring Technology Developed Under NEDO
Project at IEEE Quantum Week 2026

NIST Finalizes ML-KEM, ML-DSA, SLH-DSA Post-Quantum
Cryptography Standards; NSA Mandates Implementation in
National Security Systems by 2027
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FULL TITLES / FULL SOURCE URLS

https://quantumzeitgeist.com/quantum-elements-surface-code-ibm-her
on/

https://quantumzeitgeist.com/silicon-qubits-coherence-extension-to-six
ty-seven-microseconds/

https://www.ukri.org/opportunity/ngs-mission-2-components-systems-
and-architectures/

https://www.mitacs.ca/news/new-mitacs-munich-quantum-valley-colla
boration-supports-global-talent-networks/

https://www.ibm.com/quantum/blog/qec-continuum

https://arxiv.org/html/2609.11922v1

https://www.digitaljournal.com/article/tiny-sound-waves-could-solve-a-

big-quantum-challenge/

https://research.ibm.com/blog/quantum-circuits-vs-llms

https://www.newswire.co.kr/newsRead.php?no=1042753

https://www.sciencedaily.com/releases/2026/09/260911214245.htm

https://www.ibm.com/quantum/blog/swiss-innovation-hub

https://www.sec.co.jp/ja/news/news496566525182362725.html

https://daily.dev/posts/getting-ahead-of-harvest-now-decrypt-later-post
-quantum-cryptography-planning-rvmbo59g2
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Analyzed Articles 2/3

ANALYZED ARTICLES | ITEMS 14-25

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.

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

Al4

Al5

Al6

Al7

Al8

A19

A20

A21

A22

A23

A24

A25

NVIDIA Expands CUDA-Q Platform for Fault-Tolerant Quantum
Computing, Advancing Logical Qubits and QEM/QEC
Integration

GEANT and Quantum Internet Alliance Sign MoU to Advance
European Quantum Networking Architecture

Quantinuum Unveils QUOPS Benchmark and Quantum Monte
Carlo Integration Engine, Signaling Path to Early Quantum
Advantage

Enterprises Accelerate Post-Quantum Cryptography Migration
with NIST Standard ML-KEM to Counter 'Harvest Now, Decrypt
Later' Threat

Quantinuum, Sandia, and NVIDIA Unveil QUOPS: New
Universal Benchmark System Establishes Standard for
Quantum Performance Measurement

Qtonic Quantum's QShield Achieves 72-Hour Flawless
Operation with Post-Quantum Encryption Software

Toric Code: The Foundational Topological Framework for
Quantum Error Correction

Qedma Quantum Computing Integrates Advanced Quantum
Error Mitigation Software, QESEM, with NVIDIA CUDA-Q
Platform

lonQ and Synopsys Achieve Up to 14.6% Acceleration in CAE
Workloads Using Hybrid Quantum Algorithms

ORNL, lonQ, NVIDIA, and UT Knoxville Unveil Al-Driven
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#01 USC and Quantum Elements Demonstrate Surface
Code Scaling on IBM Heron Chips, Advancing Error
Protection on General-Purpose Hardware

Published September 17, 2026  Quantum Zeitgeist USA

| OVERVIEW

Researchers from the University of Southern California and Quantum Elements have
demonstrated significant improvements in quantum error protection using surface
codes on IBM Heron quantum processors. Their study, published in Nature
Communications, shows that logical qubits can achieve sub-threshold performance
even when mapped onto general-purpose hardware not specifically designed for
surface codes. Key to this success was the suppression of idle-time noise using
Quantum Elements' Qiskit Function 'Orbit' and directed sub-threshold scaling. This
breakthrough maximizes the capabilities of existing quantum hardware and

represents a crucial milestone towards practical fault-tolerant quantum computing.



| IN DEPTH

Key Findings

A collaborative team of researchers from the University of Southern California (USC) and
quantum software company Quantum Elements has achieved a breakthrough in scaling
quantum error protection using surface codes on IBM's latest-generation Heron quantum
processor. This achievement experimentally demonstrates that logical qubits can
achieve sub-threshold performance even on existing hardware not specifically optimized
for surface codes, marking a significant step towards the practical realization of fault-

tolerant quantum computing.

Technical & Strategic Details

The surface code is one of the most promising approaches for implementing quantum
error correction (QEC), protecting logical qubit information by correcting errors in
physical qubits through a majority-vote mechanism. However, efficiently scaling this on
real-world quantum hardware, especially in noisy environments, has been a major

challenge.
The following technical advancements were critical to the success of this research:

o IBM Heron Quantum Processor: IBM's Heron chip features a cutting-edge
superconducting qubit architecture with excellent connectivity and low-noise
characteristics. Crucially, it was not specifically designed for surface codes. The
research team developed a novel approach to implement surface codes on this

general-purpose platform.

* Noise Suppression with Qiskit Function 'Orbit': Quantum Elements' developed
Qiskit Function 'Orbit' effectively suppresses noise that occurs during the idle time of
quantum processors (when qubits are not undergoing gate operations). As idle time
constitutes a significant portion of overall quantum computation, this noise
suppression is vital for substantially improving logical qubit coherence times and

enhancing error resilience.



o Directed Sub-threshold Scaling: The team demonstrated that by scaling the
surface code along specific directions, the logical qubit error rate could be reduced
even when the physical qubit error rate exceeded the surface code's threshold. This
implies that performance improvement through error correction is possible even in

current noisy quantum hardware environments.

This research, published in 'Nature Communications,' presents a new pathway for
maximizing the utility of existing hardware and demonstrating error protection

technologies.

Background and Context

The quantum computing field is currently in the 'NISQ' (Noisy Intermediate-Scale
Quantum) era, where an increasing number of qubits are limited by significant noise and
errors. Realizing fault-tolerant quantum computing (FTQC) requires high-fidelity quantum
gates and efficient quantum error correction, but developing dedicated hardware for this
is time-consuming and costly. This study offers a promising avenue to accelerate the
transition to FTQC by demonstrating error correction and performance improvement on
general-purpose quantum hardware. Software-based noise suppression and
optimization techniques are increasingly critical, alongside hardware advancements, in

driving the practical adoption of quantum computing.

Strategic Significance & Outlook

This breakthrough by USC and Quantum Elements provides a practical approach to
more effectively implementing advanced error correction codes like the surface code on
existing quantum computers. Future improvements and broader application of software
tools like Qiskit Function 'Orbit' to more quantum platforms could lead to exponential
enhancements in logical qubit performance. This will accelerate the development of
large-scale fault-tolerant quantum computers, bringing transformative applications in
fields such as drug discovery, material science, and financial modeling closer to reality.
The results clearly highlight the importance of the synergistic evolution of quantum

hardware and software in shaping the future of quantum computing.

Source: https://quantumzeitgeist.com/quantum-elements-surface-code-ibm-heron/
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#02 Researchers Extend Silicon Spin Qubit Coherence
to 67 Microseconds by Suppressing Electrical
Interference, Boosting Stability

Published September 17, 2026  Quantum Zeitgeist USA

| OVERVIEW

Researchers have successfully extended the coherence time of silicon spin qubits to
an impressive 67 microseconds by strategically optimizing component placement on
microchips to minimize decoherence from electrical interference. This significant
improvement in coherence time, achieved without substantial changes to materials or
fabrication techniques, indicates the potential to reduce errors caused by external
charge noise. This advancement is critical for enhancing error tolerance and
scalability in silicon-based quantum computers, marking a substantial step towards

practical quantum computing.



| IN DEPTH

Key Findings

Researchers have achieved a groundbreaking extension of silicon spin qubit coherence
time to 67 microseconds. This was accomplished by strategically optimizing the
placement of components on microchips, thereby minimizing decoherence caused by
electrical interference (charge noise) impacting the qubits. This achievement suggests
the potential to significantly enhance the stability and error resilience of silicon-based
qubits without major changes to existing materials or manufacturing techniques, marking

a crucial milestone towards the realization of practical quantum computers.

Technical & Strategic Details

Silicon spin qubits are highly promising candidates for building large-scale quantum
computers due to their high compatibility with existing semiconductor manufacturing
technologies and excellent scalability. However, qubit decoherence—the loss of
quantum information due to environmental noise—has been a primary limiting factor in
their performance. Specifically, charge noise arising from electrical interference

significantly impacts the coherence time of silicon spin qubits.
The following technical approaches were key to this success:

o Optimized Component Placement on Microchips: The research team meticulously
analyzed the layout of electrodes and other control components forming the qubits,
identifying arrangements that minimize the impact of electrical interference on the
qubits. This approach suppresses the influence of external charge noise on qubit

energy levels.

e Leveraging "Decoherence Sweet Spots": Qubits often exhibit 'sweet spots'—
specific operating conditions (e.g., certain bias voltages) where their sensitivity to
external noise is significantly reduced. The researchers precisely identified and

operated the qubits at these sweet spots, maximizing their coherence time.



¢ Probing Residual Noise: The research, published on arXiv as "Probing Residual
Noise at a Decoherence Sweet Spot in a $2{28}$Si/SiGe Spin Qubit," details a
thorough investigation into how residual noise at the sweet spot affects coherence
time in a pure silicon layer within a $°{28}$Si/SiGe (silicon-germanium) structure.
This provides critical insights for identifying noise sources and further reduction

strategies.

The extension of coherence time to 67 microseconds represents a notable improvement
over previous silicon spin qubit coherence times, broadening the possibilities for
executing more quantum gate operations without error. This contributes to reducing the
number of computations required for quantum error correction and potentially reducing

the number of physical qubits needed for fault-tolerant quantum computers.

Background and Context

Advancements in quantum computing heavily rely on achieving high-fidelity qubits and
long coherence times. Silicon qubits are being actively developed by numerous research
institutions and companies due to their scalability and compatibility with the existing
semiconductor industry. Spin qubits, in particular, are suitable for large-scale integrated
circuits due to their tiny size. However, their miniaturization makes them highly sensitive
to local environmental factors like charge noise, making coherence time extension a
long-standing challenge. This research is highly practical as it overcomes this hurdle
through an engineering approach—Ilayout optimization—rather than solely relying on

material improvements.

Strategic Significance & Outlook

The success in extending coherence time removes a significant barrier to the practical
realization of silicon-based quantum computers. Moving forward, the application of this
optimization technique to more silicon qubit platforms is expected to accelerate the
development of large-scale quantum processors integrating numerous high-fidelity
qubits. Extended coherence times reduce the overhead of quantum error correction and
potentially enable more complex quantum algorithms to be run even on NISQ (Noisy
Intermediate-Scale Quantum) devices. Ultimately, this is expected to broaden the
application scope of quantum computers across various fields, including drug discovery,
materials science, and financial modeling, thereby significantly advancing their societal

implementation.
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#03 Mitacs and Munich Quantum Valley Partner to
Strengthen Quantum Research & Talent Network

Between Canada and Germany

Published September 15, 2026 Mitacs Canada
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| OVERVIEW

Canada's Mitacs and Germany's Munich Quantum Valley (MQV) gGmbH have
announced a partnership to foster quantum research and talent development. This
collaboration aims to advance both nations' innovation goals, strengthen global
research networks, and encourage future joint quantum technology research between
Canadian and Bavarian higher education institutions. The partnership will facilitate
student and researcher mobility through dedicated funding programs, expanding the
international talent pool in the quantum sector. This strategic alliance positions

Canada and Germany to reinforce their global leadership in quantum technology.



| IN DEPTH

Key Findings

Mitacs, a national research and training organization in Canada, and Munich Quantum
Valley (MQV) gGmbH, a leading quantum technology hub in Germany, have announced
a strategic partnership to enhance quantum research and talent development. This
collaboration aims to advance both nations' innovation objectives, expand global
research networks, and actively encourage future joint research in quantum technologies
between higher education institutions in Canada and Bavaria, Germany. A key focus of
the partnership will be funding programs to increase international mobility for students

and researchers.

Technical & Strategic Details

This partnership will support advancements in quantum technology through several

specific mechanisms:

* Fostering Collaborative Research: The agreement will promote joint research
projects between Canadian and German researchers in areas such as quantum
computing, quantum communication, and quantum sensing. This convergence of
expertise and resources from both countries is expected to accelerate

groundbreaking discoveries and technological innovations.

* Enhancing Talent Development and Mobility: Through dedicated funding
programs, the partnership will provide opportunities for Master's and PhD students,
as well as postdoctoral researchers, to undertake internships and collaborative
research at universities and research institutions in the partner country. This will equip
the next generation of quantum technologists with international perspectives and

experiences, enabling them to contribute to the global quantum community.

o Strengthening Global Networks: The collaboration will leverage the extensive
networks of both organizations to reinforce connections among researchers,
academic institutions, and industry. This is crucial for knowledge sharing, exchange of
best practices, and building the foundation for future international collaborative

projects.



Mitacs operates numerous research internship programs across Canada, while MQV
has built a robust quantum ecosystem spanning universities and research institutions
within Bavaria. This partnership combines the strengths of both organizations, promising
significant contributions to the development of the international quantum technology

ecosystem.

Background and Context

Quantum technology is recognized as critically important for global economies and
national security, prompting nations worldwide to invest heavily and accelerate talent
acquisition and technological development. Both Canada and Germany aim to play
significant roles in this race, having established national quantum strategies and
launched large-scale research programs. International talent exchange and collaborative
research are particularly essential for complementing limited domestic resources and
incorporating diverse perspectives and expertise. This partnership between Mitacs and
MQV clearly underscores the importance of such international cooperation, representing
a strategic move for both countries to maintain and strengthen their leadership in the

quantum technology sector.

Strategic Significance & Outlook

The strengthening of this quantum research and talent development network between
Canada and Germany will have a significant impact on the global quantum ecosystem.
Increased international mobility for students and researchers is expected to accelerate
the dissemination of quantum knowledge, leading to faster technological progress.
Furthermore, industries in both countries stand to benefit from this collaboration,
potentially fostering new business opportunities and innovations. In the future, this
partnership could serve as a model for cooperation with other nations, contributing to
maximizing the transformative potential of quantum technology through broader

international collaboration.

Source: https://www.mitacs.ca/news/new-mitacs-munich-quantum-valley-collaboration-supports-global-

talent-networks/
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#04 IBM Advances Fault-Tolerant Quantum Computing
with New Nighthawk r2 Processor Featuring Fast Qubit
Reset

Published September 15, 2026 IBM USA

| OVERVIEW

IBM has announced a significant step towards fault-tolerant quantum computing with
its new IBM Quantum Nighthawk r2 processor, which incorporates fast and
independent qubit reset capabilities. This feature is crucial for accelerating the
exploration and implementation of advanced quantum error correction codes by
efficiently initializing qubits after each cycle. The Nighthawk r2's enhanced error
mitigation capabilities at the logical qubit level represent a key milestone in

developing scalable and reliable quantum computers.



| IN DEPTH

Key Findings

IBM has announced a crucial advancement in its continuous roadmap from error
mitigation to full fault-tolerant quantum computing. The newly released IBM Quantum
Nighthawk r2 processor features fast and independent qubit reset capabilities, which are
designed to enable deeper exploration and more efficient experimentation with quantum
error correction codes. This enhancement is critical for overcoming performance
bottlenecks in implementing complex error correction protocols and accelerating the

development of practical quantum computers.

Technical / Clinical Details

+ Nighthawk r2 Processor: The Nighthawk r2 processor provides rapid and
independent reset functionality for individual qubits. This is a vital component for
quantum error correction algorithms, as it allows for the efficient initialization of qubit

states after each computational cycle, minimizing residual errors.

¢ Quantum Error Correction Stack: IBM's comprehensive quantum error correction
stack facilitates experimentation across various mitigation, detection, and correction
techniques. This allows researchers to develop optimized methods for error removal

tailored to specific hardware noise characteristics and code distances.

» Logical Qubits: Improving the quality of logical qubits, which function as collections
of physical qubits, is fundamental to fault-tolerant quantum computing. The
Nighthawk r2's capabilities directly contribute to reducing the error rates of these

logical qubits and enhancing their overall reliability.



Background & Context

One of the most significant challenges in quantum computing is the extreme sensitivity
of qubits to environmental noise, which rapidly degrades quantum information
(decoherence) and causes computational errors. Fault-tolerant quantum computing,
which aims to detect and correct these errors, is the ultimate goal for building large-
scale, practical quantum computers. While current quantum computers often employ
error mitigation techniques, achieving true fault tolerance requires more sophisticated
error correction mechanisms. IBM has been a long-standing leader in this field, and
hardware advancements like the Nighthawk r2 are indispensable for translating

theoretical progress into functional systems.

Strategic Significance & Outlook

The introduction of the IBM Quantum Nighthawk r2 marks a new phase in quantum error
correction research. Its fast reset functionality is expected to accelerate the
implementation and testing of more complex error correction protocols, such as surface
codes, and improve the quality and stability of logical qubits. This is a vital step towards
demonstrating 'quantum advantage' where quantum computers can surpass classical
machines in fields like chemistry, materials science, finance, and optimization.
Ultimately, it shortens the roadmap toward commercially viable quantum computers,

intensifying global competition in developing robust quantum hardware and software.

Source: https://www.ibm.com/quantum/blog/gec-continuum
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#05 Chip-Scale Gaussian Boson Sampler Exceeds
10,000 Photons, Overcoming Scalability Barriers for
Quantum Advantage

Published September 11, 2026 arXiv Unknown

| OVERVIEW

Researchers have developed a chip-scale, space-time multiplexed Gaussian Boson
Sampling (GBS) processor capable of handling over 10,000 photons, a significant
milestone for demonstrating quantum computational advantage. This innovation
addresses critical practical barriers like stringent optical alignment, phase instability,
and limited programmability that have hindered the scalable engineering deployment
of state-of-the-art GBS setups. The achievement paves the way for more robust and

scalable photonic quantum computing platforms.



| IN DEPTH

Key Findings

In a significant breakthrough for photonic quantum computing, researchers have
reported the development of a chip-scale, space-time multiplexed Gaussian Boson
Sampling (GBS) processor that operates beyond 10,000 photons. This innovative design
effectively overcomes practical barriers such as stringent optical alignment, phase
instability, and limited programmability that have historically hindered the scalable
engineering deployment of GBS systems, making it a pivotal step towards demonstrating

quantum computational advantage.

Technical / Clinical Details

o Gaussian Boson Sampling (GBS): GBS is a specific computational task where the
goal is to sample from the output distribution of non-interacting bosons (like photons)
passing through a complex optical circuit. This task is widely believed to be
computationally hard for classical computers, making it a prime candidate for
demonstrating quantum advantage, where a quantum device can perform a

computation intractable for even the most powerful classical supercomputers.

¢ Chip-Scale Space-Time Multiplexed Processor: The key innovation lies in
integrating the GBS system onto a chip, leveraging both temporal and spatial
multiplexing techniques. This allows for a significant increase in the number of
photons processed without a proportional increase in physical footprint or complexity.
By reusing optical components over time (temporal multiplexing) and arranging them
efficiently in space (spatial multiplexing), the system achieves high photon numbers

in a compact and stable form factor.

+ Beyond 10,000 Photons: Achieving a GBS operation with over 10,000 photons
pushes the boundaries of what is classically simulable. This scale is crucial for
definitively establishing quantum computational advantage, as the computational
resources required for classical simulation grow exponentially with the number of

photons.



+ Overcoming Practical Barriers: Previous GBS experiments struggled with
maintaining precise optical alignment and phase stability across a large number of
components. The chip-scale integration inherently provides a more robust and stable
platform, reducing sensitivity to environmental fluctuations and simplifying
experimental setups. The multiplexed approach also enhances programmability

compared to fixed, large-scale optical tables.

Background & Context

Quantum computing research pursues two main goals: building universal, fault-tolerant
quantum computers and demonstrating quantum advantage for specific computational
tasks. GBS falls into the latter category and is a vibrant area of research in photonic
quantum computing. Photon-based systems offer advantages such as room-temperature
operation and compatibility with existing optical communication infrastructure, but face
challenges in photon number scalability and coherence maintenance. This breakthrough
addresses these challenges directly, contributing significantly to the broader field of

quantum information processing.

Strategic Significance & Outlook

The successful development of a chip-scale GBS processor with over 10,000 photons
has profound implications for quantum computing. It provides a stronger platform for
demonstrating quantum advantage, potentially enabling the execution of computational
problems in optimization, chemistry, and materials science that are currently beyond the
reach of classical supercomputers. Furthermore, the chip-scale integration paves the
way for miniaturization, mass production, and practical applications of photonic quantum
devices. This development is expected to accelerate the commercialization of photonic
quantum technology, spurring further research and development into more complex

quantum algorithms and novel quantum applications.

Source: https://arxiv.org/html/2609.11922v1
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#06 Harvard Scientists Triple Diamond Spin Qubit
Coherence Time Using Acoustic Waves for Quantum
Information Protection

Published September 15, 2026 Digital Journal USA

| OVERVIEW

Researchers at Harvard University's John A. Paulson School of Engineering and
Applied Sciences have demonstrated a novel method for protecting quantum
information by actively utilizing tiny sound waves (phonons), successfully extending
the coherence time of diamond-based silicon-vacancy spin qubits by approximately
three times. Published in Nature Physics, this breakthrough suggests the potential for
directly building phonon-based quantum networks on semiconductor chips,
simplifying device architectures by allowing phonons to simultaneously transmit and

protect quantum information.



| IN DEPTH

Key Findings

Researchers at Harvard University's John A. Paulson School of Engineering and Applied
Sciences have demonstrated a groundbreaking new method to protect quantum
information by harnessing tiny sound waves, known as phonons. This technique
successfully tripled the coherence time of silicon-vacancy (SiV) spin qubits in diamond,
explicitly showing that continuous-wave mechanical noise suppression can robustly
protect quantum information. This significant discovery, published in Nature Physics,
holds immense potential for miniaturizing quantum networks and reducing interference

between components.

Technical / Clinical Details

 Phonon-Based Protection: The research team discovered that mechanical
vibrations—sound waves or phonons—can interact with the fragile quantum
information within qubits, creating a 'dressing effect' that protects their quantum
states. This renders the qubits significantly less susceptible to external noise and

decoherence.

» Significant Coherence Time Extension: Specifically, the coherence time of silicon-
vacancy (SiV) spin qubits embedded in diamond was extended by approximately
three times. Coherence time is a critical metric indicating how long a quantum
computer can perform computations without errors, thus this extension dramatically

enhances the reliability and efficiency of quantum calculations.

o Application in Hybrid Quantum Systems: This technology is poised to aid in
connecting different types of qubits within a single, hybrid quantum system. Phonons
can concurrently perform both information transfer and quantum information
protection functions, thereby simplifying device architectures and reducing the overall

complexity in the design of future quantum chips.

o Chip-Scale Integration: The phonon-based quantum networks demonstrate
compatibility with existing semiconductor fabrication techniques, suggesting the
strong possibility of direct integration onto semiconductor chips. This represents a
crucial step towards the miniaturization and large-scale integration of quantum

devices.



Background & Context

One of the foremost challenges in advancing quantum computing is qubit decoherence
—the collapse of quantum states due to external noise. Extending coherence time is
essential for more efficient quantum error correction and for executing more complex
quantum algorithms. Spin vacancies in diamond have garnered attention as relatively
stable qubits, yet their coherence time remained a significant bottleneck for practical
implementation. This research addresses this long-standing problem in quantum

information science by introducing a novel approach using mechanical vibrations.

Strategic Significance & Outlook

This achievement has the potential to revolutionize quantum computing hardware
development. With significantly extended coherence times, the development of larger-
scale and more practical quantum computers is expected to accelerate. In particular,
phonon-based quantum networks that can be implemented directly on semiconductor
chips open new avenues for realizing quantum internet and distributed quantum
computing architectures. This technology is anticipated to have a major impact on
guantum sensing, quantum communication, and ultimately, the realization of universal
quantum computers. Researchers and engineers will now focus on further optimizing
this phonon-based protection mechanism and exploring its applications across various

quantum platforms.

Source: https://www.digitaljournal.com/article/tiny-sound-waves-could-solve-a-big-quantum-challenge/
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#07 IBM Research Proves Theoretical Computational
Advantage of Shallow Quantum Circuits Over Large
Language Models

Published September 14, 2026 IBM Research USA

| OVERVIEW

IBM researchers have theoretically demonstrated that shallow quantum circuits
possess a provable computational advantage over Large Language Models (LLMs)
for specific tasks. This pioneering work suggests that quantum computing can
complement classical Al systems, tackling problems that demand extensive
resources from existing computational paradigms. This finding marks a critical step in
defining new directions for quantum Al and clarifying niche applications for quantum

computers.



| IN DEPTH

Key Findings

IBM researchers have unveiled groundbreaking theoretical research, demonstrating that
shallow quantum circuits hold a provable computational advantage over Large Language
Models (LLMs) for specific computational problems. This work is the first to theoretically
clarify how quantum computing can complement the capabilities of classical Al systems,
particularly LLMs, by efficiently solving tasks that would require significantly more
resources from existing computational paradigms. This discovery represents a crucial

stride in the evolution of quantum Al.

Technical / Clinical Details

¢ Shallow Quantum Circuits: "Shallow" quantum circuits refer to circuits with a
relatively small number of quantum gates and limited computational depth. These are
often realizable on current Noisy Intermediate-Scale Quantum (NISQ) devices,
offering the potential to demonstrate early quantum advantage without requiring full

fault-tolerant quantum computers.

o Large Language Models (LLMs): LLMs are Al models built on deep learning and
vast datasets, demonstrating high performance in natural language processing,
translation, and content generation. However, their capabilities in solving specific

mathematical or logical problems have known limitations.

+ Theoretical Advantage: The research mathematically proves that shallow quantum
circuits, under certain configurations, can solve specific tasks with fewer resources
than any existing LLM. This advantage is particularly evident in classical sampling
problems and certain pattern recognition tasks where quantum circuits exhibit

superior efficiency.

o Complementary Role: This study suggests that quantum computers are not
intended to replace LLMs but rather to complement their capabilities in specific
computational domains where LLMs struggle. This understanding will likely

accelerate the development of hybrid quantum-classical Al systems.



Background & Context

Quantum computing and artificial intelligence stand as two of the most transformative
technologies of the 21st century. The nascent field of "quantum Al," where these two
technologies converge, seeks new computational paradigms, focusing on whether
quantum computers can overcome some of the inherent classical hurdles in Al. While
quantum machine learning algorithms have been proposed, the precise nature of
quantum computers' advantage over powerful classical Al systems like LLMs has
remained largely unclear, both theoretically and empirically. IBM's latest research fills

this critical gap.

Strategic Significance & Outlook

IBM's research provides a new direction for the field of quantum Al and clarifies specific
niche application areas for quantum computing. This theoretical proof of advantage will
incentivize companies and research institutions to develop hybrid solutions combining
LLMs and quantum circuits. For instance, LLMs could analyze and comprehend complex
data, with shallow quantum circuits then efficiently solving specific optimization or
sampling problems based on those insights. This collaborative approach has the
potential to enable Al applications previously impossible across diverse sectors such as
healthcare, finance, and materials science. Future research is expected to accelerate
the experimental verification of this theoretical advantage and its translation into practical

applications.

Source: https://research.ibm.com/blog/quantum-circuits-vs-llms
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#08 TOYO Corporation Acquires IQM Spark Full-Stack
Quantum Computer, Bolstering Japan's Quantum
Ecosystem and National Strategy with 2027
Deployment

Published September 16,2026 —21—X7-1Y— South Korea

| OVERVIEW

TOYO Corporation has purchased a second full-stack quantum computer, the IQM
Spark from IQM Quantum Computers, slated for deployment at its R&D center in
early 2027. This acquisition aims to significantly expand access to advanced
quantum computing resources within Japan, directly supporting the national quantum
strategy to achieve 10 million users and ¥50 trillion in economic value by 2030. The
move solidifies Japan's quantum infrastructure, complementing an earlier purchase of
a 20-qubit IQM Radiance system for AIST's G-QuAT.



| IN DEPTH

Key Findings

TOYO Corporation has announced the acquisition of a second full-stack quantum
computer, the IQM Spark from IQM Quantum Computers, with deployment scheduled for
early 2027 at its research and development center. This strategic investment is set to
significantly enhance Japan's quantum computing capabilities, providing broader access
to the nation's burgeoning quantum ecosystem, particularly for startups and research

institutions.

Technical / Clinical Details

The IQM Spark is a full-stack superconducting quantum computer, offering an integrated
solution from hardware to software. This complements TOYOQO's earlier purchase of a 20-
qubit IQM Radiance system, which is planned for installation at the G-QuAT facility of the
National Institute of Advanced Industrial Science and Technology (AIST). The combined
deployment of these systems will enable the execution of complex quantum algorithms
and accelerate the development of quantum applications, serving as a crucial foundation

for advancing quantum technology research in Japan.

Background & Context

This acquisition directly supports Japan's ambitious national quantum strategy, known as
the 'Quantum Future Industry Creation Strategy.' This strategy sets a target of fostering
10 million quantum technology users and generating ¥50 trillion (approximately $330
billion USD) in economic value from quantum technologies by 2030. TOYO
Corporation's investment in quantum computing infrastructure is a vital component of
this national effort, expected to drive the practical implementation of quantum

technologies across industrial and academic sectors.



Strategic Significance & Outlook

With the IQM Spark becoming operational, Japanese researchers and businesses will
gain access to a more powerful quantum computing environment, enabling faster
progress in R&D. This acceleration is anticipated to spur innovation in quantum
applications across diverse fields such such as materials science, drug discovery, and
financial modeling, thereby boosting Japan's global competitiveness. Furthermore,
TOYO Corporation is positioned to lead the growth of Japan's quantum ecosystem by
supporting both the dissemination of quantum technology and the development of skilled

personnel.

Source: https://www.newswire.co.kr/newsRead.php?no=1042753
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#09 Harvard Researchers Triple Diamond Qubit
Coherence Time Using Tiny Sound Waves, Paving Way
for On-Chip Acoustic Quantum Networks

Published September 12, 2026  ScienceDaily USA

| OVERVIEW

Harvard University researchers have successfully extended the coherence time of
diamond-based qubits by approximately three times using tiny sound waves
(phonons). This breakthrough significantly prolongs the duration quantum information
can remain stable against noise, a critical step for enhancing quantum computer
reliability. Published in Nature Physics, this work also opens pathways for building
compact, on-chip acoustic quantum networks where phonons could both transmit and

protect quantum information.



| IN DEPTH

Key Findings

Researchers at Harvard University have demonstrated a groundbreaking method to
extend the coherence time of diamond-based qubits by approximately threefold. This
was achieved by continuously surrounding the qubits with nanoscale mechanical
vibrations, essentially tiny sound waves or phonons. This advancement holds significant

promise for dramatically improving the stability and reliability of quantum computers.

Technical / Clinical Details

The research team utilized electron spins within diamond crystals containing nitrogen-
vacancy (NV) centers as their qubits. NV centers are considered promising candidates
for quantum sensing and computing due to their ability to maintain relatively stable

quantum states even at room temperature.
Their novel approach is based on the following mechanism:

+ Phonon 'Dressing' Effect: Qubits are continuously 'dressed' by sound waves
(phonons) in the hundreds of GHz range. This continuous interaction effectively
isolates the qubits from external noise, thereby suppressing decoherence—the

collapse of fragile quantum states.

+ Threefold Coherence Time Extension: This technique resulted in an approximate
threefold extension of the qubit's coherence time compared to when sound waves
were not applied. This means the qubits can retain quantum information for much

longer periods, enabling more complex quantum operations.

o Publication in Nature Physics: The findings were published in Nature Physics, a
leading journal in the field, underscoring the scientific significance and impact of this

work.

This discovery suggests the potential to utilize the same phonons for both transmitting
and protecting quantum information, marking a crucial step towards realizing compact,

on-chip acoustic quantum networks in the future.



Background & Context

One of the primary obstacles to the practical realization of quantum computers is qubit
decoherence. Even slight disturbances from the external environment can cause these
fragile quantum states to collapse, leading to computational errors. Extending coherence
time is essential for executing a larger number of accurate quantum operations and is a
vital research direction for achieving fault-tolerant quantum computers. While previous
research has mainly focused on extending coherence times under stringent conditions
such as cryogenic temperatures or vacuum environments, the use of sound waves

presents a novel and promising avenue.

Strategic Significance & Outlook

This Harvard research significantly broadens the potential applications of acoustic
technology in quantum computing. Acoustic-based quantum networks could offer more
compact integration on chips compared to optical networks, contributing to the
development of scalable quantum computers and quantum internet. The future
integration of room-temperature operable qubits with sound-wave-based error control
techniques has the potential to accelerate the realization of more practical quantum

devices.

Source: https://www.sciencedaily.com/releases/2026/09/260911214245.htm
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#10 Switzerland to Host First IBM Quantum System

Two with Advanced Nighthawk r2 Processor at ETH
Zurich by End of 2026

Published September 10, 2026 IBM USA

| OVERVIEW

Switzerland will establish its first IBM Quantum System Two at ETH Zurich, slated for
operation by the end of 2026, granting access to IBM's advanced Nighthawk r2
quantum processor. This initiative, a collaboration between Lockheed Martin and
IBM, aims to establish a Swiss Quantum Innovation Hub to accelerate research,
foster industrial partnerships, and cultivate talent. The deployment positions
Switzerland as a pivotal player in the European quantum ecosystem, driving

advancements in quantum computing applications.



| IN DEPTH

Key Findings

Switzerland is set to significantly bolster its quantum computing capabilities with the
imminent deployment of its first IBM Quantum System Two at ETH Zurich, expected to
be operational by the end of 2026. This landmark installation will provide Swiss
academic, research, and industrial institutions with direct access to IBM's state-of-the-art
Nighthawk r2 quantum processor. The initiative is a cornerstone of the newly established
Swiss Quantum Innovation Hub, a collaborative effort between Lockheed Martin and
IBM, designed to accelerate quantum research, foster cross-sector industrial

cooperation, and cultivate a new generation of quantum talent within the region.

Technical Details

The IBM Quantum System Two represents a cutting-edge architecture in quantum
computing, engineered to integrate multiple quantum processors for scalable and
complex computations. At its core, the IBM Quantum Nighthawk r2 processor is
distinguished by its significant improvements in error rates and extended coherence
times, critical factors for executing sophisticated quantum algorithms and advancing
quantum error correction research. This system will offer researchers in Switzerland not
only direct access to advanced quantum hardware but also a comprehensive suite of
IBM's quantum software tools. This will enable them to push the boundaries of quantum
algorithm development and explore novel applications across various scientific and

industrial domains.

Background & Context

Quantum computing holds transformative potential across diverse sectors, including
drug discovery, materials science, financial modeling, and artificial intelligence.
Switzerland, with its robust scientific infrastructure and culture of innovation, is well-
positioned to become a leader in quantum technology. The deployment of the IBM
Quantum System Two is a strategic move to solidify Switzerland's role as a key hub
within the broader European quantum ecosystem. The collaboration between Lockheed
Martin and IBM exemplifies a powerful synergy between industry and academia,
fostering an environment that supports the entire spectrum from fundamental research to

applied development and eventual commercialization.



Strategic Significance & Outlook

A crucial aspect of this new quantum innovation hub is its commitment to talent
development. It will offer unparalleled opportunities for graduate students, doctoral
candidates, and early-career researchers to gain hands-on experience with a cutting-
edge quantum system, thereby training the next generation of quantum specialists.
Furthermore, close collaboration with industry partners is expected to identify and
develop practical quantum computing use cases, stimulating new business opportunities
and driving economic growth. By hosting the IBM Quantum System Two, Switzerland
aims to enhance its competitive edge in the global quantum race and establish a strong
foundation for future technological breakthroughs, contributing significantly to the global

advancement of quantum science and technology.

Source: https://www.ibm.com/quantum/blog/swiss-innovation-hub
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#11 SEC Co., Ltd. to Present Quantum Computer Fault
Detection and Operation Monitoring Technology
Developed Under NEDO Project at IEEE Quantum
Week 2026

Published September 11,2026 #=X&=tttv ¥ Japan

| OVERVIEW

SEC Co., Ltd. will present its research on quantum computer fault detection and
operation monitoring technology at the IEEE International Conference on Quantum
Computing and Engineering 2026. This work, conducted in collaboration with KDDI
Corporation as part of NEDO's 'Post-5G Information and Communication System
Infrastructure Enhancement R&D Project,' addresses critical reliability challenges for
quantum computing. The presented middleware aims to significantly improve the
stability and usability of quantum systems, marking a vital step towards their industrial

application.



| IN DEPTH

Key Findings

SEC Co., Ltd. has announced its intention to present groundbreaking research on
quantum computer fault detection and operation monitoring technology at the IEEE
International Conference on Quantum Computing and Engineering 2026 (IEEE Quantum
Week 2026), scheduled for September 13-18 in Toronto, Canada. This significant
achievement stems from a collaborative research effort with KDDI Corporation and other
partners, undertaken as part of the New Energy and Industrial Technology Development
Organization (NEDO)'s "Post-5G Information and Communication System Infrastructure
Enhancement R&D Project / Middleware Development for Quantum Computer

Industrialization."

Technical Details

The research presented by SEC focuses on developing essential technologies for the
stable operation and enhanced reliability of quantum computers. Specifically, it
encompasses middleware technology designed for real-time detection of quantum bit
errors and system anomalies, along with effective monitoring mechanisms for operators.
Addressing unique quantum challenges such as noise and decoherence—which differ
fundamentally from classical computing issues—the team has developed advanced
algorithms and monitoring frameworks. The goal is to substantially improve the efficiency
and reliability of quantum computer utilization, a crucial step in the transition from Noisy
Intermediate-Scale Quantum (NISQ) devices to fault-tolerant quantum computers. This
technology is key to overcoming bottlenecks in practical quantum application

development.



Background & Context

The successful societal implementation of quantum computers necessitates not only
advancements in computational power but also robust system stability, reliability, and
ease of operation and maintenance. Currently, quantum computers are in their nascent
stages, with qubit instability and error propagation posing significant hurdles.
Recognizing this, governments and corporations worldwide are accelerating R&D efforts
in both hardware and software to facilitate the industrialization of quantum computing.
NEDO's "Post-5G Information and Communication System Infrastructure Enhancement
R&D Project" aims to fortify next-generation information and communication systems,
placing middleware development for quantum computing industrial applications at a

strategically important position within this national agenda.

Strategic Significance & Outlook

The presentation of these research findings is expected to stimulate international
discourse in the field of quantum computer operation monitoring and catalyze further
technological innovation. The joint research by SEC and KDDI provides foundational
technologies for stable quantum computer operation, which will enable the
implementation of more complex and larger-scale quantum algorithms. This, in turn, will
accelerate quantum applications in areas such as pharmaceutical development, new
material discovery, and financial risk assessment. In the long term, these technologies
are anticipated to be standardized and widely adopted in commercial quantum computer
operations, making substantial contributions to the widespread adoption and

industrialization of quantum technology globally.

Source: https://www.sec.co.jp/ja/news/news496566525182362725.html
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#12 NIST Finalizes ML-KEM, ML-DSA, SLH-DSA Post-

Quantum Cryptography Standards; NSA Mandates
Implementation in National Security Systems by 2027

Published September 10, 2026 CSOonline USA

| OVERVIEW

The National Institute of Standards and Technology (NIST) finalized its core Post-
Quantum Cryptography (PQC) standards—ML-KEM, ML-DSA, and SLH-DSA—in
August 2024, marking a critical step in preparing for quantum computer threats. The
National Security Agency (NSA) has mandated the adoption of quantum-resistant
cryptography in new National Security Systems acquisitions by 2027. This move
addresses the "Harvest Now, Decrypt Later" threat, where adversaries could collect

encrypted data today for future decryption by quantum computers.



| IN DEPTH

Key Findings: PQC Standards Finalized, NSA Mandates, and Global

Roadmaps

The transition to post-quantum cryptography (PQC) is accelerating globally, driven by
the imminent threat of quantum computers capable of breaking current encryption
methods. The U.S. National Institute of Standards and Technology (NIST) finalized its
primary PQC algorithms—ML-KEM (key encapsulation mechanism) and ML-DSA, SLH-
DSA (digital signatures)—as Federal Information Processing Standards (FIPS) in August
2024. This landmark achievement provides a concrete framework for organizations
worldwide to begin their migration strategies away from vulnerable classical
cryptosystems like RSA-2048 and ECC P-256, which are slated for deprecation by 2030
and full retirement by 2035.

Technical & Regulatory Details: NIST Specifications and Compliance

Directives

o NIST SP 800-208 and FIPS 203, 204, 205: These documents officially designate the
selected PQC algorithms, providing detailed specifications for their implementation.
ML-KEM is crucial for establishing secure cryptographic keys, while ML-DSA and
SLH-DSA provide robust digital signature capabilities, forming the backbone of future

quantum-resistant security.

* NSA's CISA 2.0: The National Security Agency's Commercial National Security
Algorithm (CISA) 2.0 suite mandates the use of quantum-resistant cryptography
(QRC) for all new National Security Systems (NSS) procured after 2027. This
directive underscores the strategic importance of PQC to national security and sets

an aggressive timeline for government and defense sectors.

¢ International PQC Roadmaps: Beyond the U.S., the UK's National Cyber Security
Centre (NCSC) has outlined a PQC migration roadmap extending to 2035, urging
early preparation across critical infrastructure. Sweden is also developing a national
quantum strategy, including PQC, while Singapore has committed S$300 million to
quantum tech research. These initiatives highlight a coordinated international effort to

establish a secure, quantum-resistant digital future.



Background & Context: Addressing the "Harvest Now, Decrypt Later" Threat

The "Harvest Now, Decrypt Later" paradigm poses a significant and immediate threat:
malicious actors are already collecting vast amounts of encrypted data, anticipating the
future development of sufficiently powerful quantum computers that can efficiently break
today's public-key cryptography. Data requiring long-term confidentiality, such as
government secrets, sensitive medical records, intellectual property, and critical financial
transactions, are particularly at risk. PQC is designed to counter this threat by employing
mathematical problems believed to be intractable even for large-scale quantum

computers, thereby securing information against future quantum attacks.

Strategic Significance & Outlook: Building Crypto-Agility and Industry Impact

The migration to PQC is a monumental undertaking, demanding a comprehensive and
agile approach. Organizations must first conduct a thorough inventory of their
cryptographic assets, identify dependencies, and prioritize systems for upgrade.
Crucially, developing "crypto-agility"—the ability to rapidly switch out cryptographic
algorithms—uwill be essential for adapting to evolving threats and new PQC standards.
Collaboration with PQC-ready vendors and adherence to multi-phase migration
playbooks (e.g., CISA/NSA/NIST's six-phase approach) are key to a successful
transition. This shift will not only safeguard critical data but also foster innovation in the
cybersecurity industry, creating new service offerings and specialized expertise.
Proactive adoption of PQC is not merely a compliance issue but a strategic imperative

for long-term digital resilience and competitive advantage in the quantum era.

Source: https://daily.dev/posts/getting-ahead-of-harvest-now-decrypt-later-post-quantum-cryptography-
planning-rvmbo59g2
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#13 NVIDIA Expands CUDA-Q Platform for Fault-
Tolerant Quantum Computing, Advancing Logical
Qubits and QEM/QEC Integration

Published September 14, 2026 NVIDIANews USA

| OVERVIEW

NVIDIA has expanded its open-source CUDA-Q platform with "CUDA-Q Logical," a
new feature designed to support fault-tolerant quantum computing by enhancing the
integration of Quantum Error Correction (QEC) and Error Mitigation (QEM)
techniques. This enables developers to efficiently transition from physical to logical
qubits. NVIDIA is collaborating with leading institutions and companies such as
Fermilab, Qedma, QCentroid, lonQ, MITRE, Phasecraft, and Infleqtion to accelerate
practical quantum applications in drug discovery, financial modeling, and materials
development. This represents a significant step towards improving the reliability and

scalability of quantum computing.



| IN DEPTH

Key Findings: NVIDIA Expands CUDA-Q Platform for Fault-Tolerant Quantum
Computing

NVIDIA has significantly extended its open-source quantum computing platform, CUDA-
Q, with the introduction of "CUDA-Q Logical," a new feature designed to accelerate the
realization of fault-tolerant quantum computing (FTQC). This expansion enhances the
integration of quantum error correction (QEC) and error mitigation (QEM) techniques,
enabling developers to efficiently construct and operate "logical qubits" that are
protected from the noise of physical qubits. This advancement will facilitate the
development of more complex and practical quantum applications in fields such as drug

discovery, financial modeling, and materials development.

Technical & Partnership Details: Enhanced Error Tolerance with CUDA-Q

Logical and Ecosystem Expansion

¢ Logical Qubit Management: CUDA-Q Logical provides tools and libraries for
encoding multiple physical qubits into logical qubits, thereby protecting quantum
information from errors. This allows developers to design and execute more reliable
quantum algorithms without needing to be fully aware of the underlying physical
hardware's noise characteristics. Infleqgtion, for example, has announced progress in
integrating with NVIDIA CUDA-Q Logical, constructing a high-rate quantum error

correction code with a 6:1 physical to logical qubit ratio.

 Integration of QEM and QEC: The platform supports both Error Mitigation (QEM)
and Error Correction (QEC) approaches. QEM is a crucial technique for improving the
accuracy of computational results on current Noisy Intermediate-Scale Quantum
(N1SQ) devices, while QEC provides the full fault tolerance required for future FTQC
systems. CUDA-Q Logical seamlessly integrates these two techniques, supporting

the entire evolutionary path of quantum computing.



o Extensive Partnerships: NVIDIA is collaborating with key research institutions and
companies in the quantum computing space, including Fermilab, Qedma, QCentroid,
lonQ, MITRE, and Phasecraft. Through these partnerships, CUDA-Q Logical is
building an open ecosystem that caters to various quantum hardware architectures
and application scenarios. For instance, Qedma successfully demonstrated quantum
advantage in quantum materials simulation on IBM hardware through its integration
with NVIDIA CUDA-Q.

Background & Industry Context: The Path to Fault Tolerance

Current quantum computers, known as "NISQ devices," face challenges such as limited
qubit count and susceptibility to noise. This noise degrades computation accuracy and
hinders applications to large-scale problems. Fault-tolerant quantum computing (FTQC)
is the ultimate goal for future quantum computers, aiming to protect qubits using
quantum error correction techniques to provide virtually unlimited computation time and
accuracy. Platforms like NVIDIA's CUDA-Q Logical systematically support this transition
to FTQC, bridging the gap between hardware and software. IBM also advocates for a
continuous path from error mitigation to fault-tolerant quantum computing, indicating a

widespread industry move in this direction.

Future Outlook: Accelerating Practical Quantum Computing and New

Discoveries

The expansion of NVIDIA's CUDA-Q Logical has the potential to significantly accelerate
the practical application of quantum computing. Through efficient logical qubit
management and the integration of QEM/QEC techniques, researchers and developers
can build more reliable quantum algorithms to tackle previously unresolved scientific and
industrial challenges, such as designing new molecules for drug discovery, complex risk
analysis in financial markets, and discovering new materials. This platform will foster the
growth of the entire quantum computing ecosystem, laying the foundation for new
scientific discoveries and technological innovations based on future quantum advantage.
Quantum computing, particularly through hybrid use with classical computers, is
expected to transition into a phase of generating concrete business value within the next

few years.



Source: https://nvidianews.nvidia.com/news/nvidia-expands-open-source-cuda-g-platform-for-fault-

tolerant-quantum-computing
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#14 GEANT and Quantum Internet Alliance Sign MoU
to Advance European Quantum Networking
Architecture

Published September 12, 2026 Quantum Computing Report I—0Ow /X
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| OVERVIEW

GEANT, Europe's advanced research and education network, and the Quantum
Internet Alliance (QIA), a leading quantum internet research initiative, have signed a
Memorandum of Understanding (MoU) to jointly develop a European quantum
networking architecture. This partnership focuses on co-developing quantum network
infrastructure, technical standards, and interoperability protocols to lay the
groundwork for a future European quantum internet. The organizations aim to engage
the broader research and education community to accelerate quantum
communication capabilities across Europe. This is a critical step for Europe to
establish leadership in quantum technology and build next-generation secure

communication infrastructure.



| IN DEPTH

Key Findings: GEANT and QIA Sign MoU to Advance European Quantum

Networking Architecture

GEANT, Europe's leading research and education network provider, and the Quantum
Internet Alliance (QIA), a prominent research initiative focused on realizing the quantum
internet, have signed a Memorandum of Understanding (MoU) aimed at jointly
developing a European quantum networking architecture. This strategic partnership will
focus on establishing the infrastructure, common technical standards, and
interoperability protocols necessary to build the foundation of a future European
quantum internet. Both organizations intend to engage the broader European research
and education communities to accelerate the evolution and implementation of quantum

communication technologies.

Technical & Partnership Details: Building and Standardizing Quantum

Networks

* Scope of Joint Development: The MoU encompasses the comprehensive
architectural development of the European quantum internet, from the physical layer
to the application layer. This includes integrating secure Quantum Key Distribution
(QKD) systems between quantum nodes, developing quantum repeater technologies,
and designing protocols to ensure compatibility among different quantum technology

providers.

« GEANT's Role: GEANT operates a pan-European network interconnecting national
research and education networks (NRENSs). Its existing fiber optic infrastructure and
networking expertise will play a critical role in the physical deployment of quantum
networks. GEANT will provide testbeds for quantum networks, enabling the validation

of protocols in real-world environments.

¢ QIA's Role: QIAis an international consortium dedicated to researching the scientific
and technical foundations of the quantum internet. Its expertise spans quantum
communication theory, protocol design, and quantum hardware development.
Through the MoU, QIA will bridge the gap between academic research outcomes and

their application in actual network infrastructure.



o Impact Across Europe: This partnership aligns with the European Union's (EU)
goals for digital sovereignty and technological leadership, significantly impacting the
entire European quantum ecosystem. Quantum networks are foundational not only
for ultra-secure communication but also for future applications like distributed

quantum computing and high-precision quantum sensing.

Background & Industry Context: Intensifying Quantum Internet Race

The quantum internet is emerging as a next-generation communication infrastructure
capable of features impossible with the conventional internet, such as unhackable
communication, distributed quantum computing, and the synchronization of quantum
sensor networks across distant locations. This has led to an intense global development
race. In the US, New York State has invested $300 million to establish a quantum
internet hub, while China and other nations are also making strategic investments at a
national level. Through the collaboration between GEANT and QIA, Europe aims to
establish its position in this global competition and build its unique technological

advantages.

Future Outlook: Accelerating Innovation and Societal Impact

The MoU between GEANT and QIA signifies a major milestone for Europe in realizing
the quantum internet. By jointly developing technical standards and protocols,
interoperability between different quantum technologies and devices will improve,
accelerating the deployment and scalability of quantum networks. This collaboration will
further stimulate quantum research and innovation in Europe, contributing to the
development of next-generation secure information and communication technologies. In
the future, ultra-secure communication and new computing paradigms facilitated by
quantum networks are expected to deeply permeate critical infrastructure sectors such

as banking, healthcare, and defense.

Source: https://quantumcomputingreport.com/geant-and-quantum-internet-alliance-partner-to-advance-

european-quantum-networking-architecture/
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#15 Quantinuum Unveils QUOPS Benchmark and
Quantum Monte Carlo Integration Engine, Signaling
Path to Early Quantum Advantage

Published September 11, 2026 Quantinuum Press Release UK

| OVERVIEW

Quantinuum, in collaboration with Sandia National Laboratories and NVIDIA, has
introduced the new Quantum Universal Operations Performance System (QUOPS)
benchmark and its Quantum Monte Carlo Integration (QMCI) engine. QUOPS
provides a comprehensive framework for objectively evaluating quantum computer
performance, enabling better comparison across hardware and algorithms. The
QMCI engine shows potential for demonstrating early quantum advantage in critical
applications like financial derivative pricing and high-energy physics simulations. This
integrated engine paves the way for enterprises to apply quantum computing to

practical business challenges, accelerating its commercialization.



| IN DEPTH

Key Findings: Quantinuum Unveils QUOPS Benchmark and Quantum Monte

Carlo Integration Engine, Signaling Path to Early Quantum Advantage

Quantinuum, a leading quantum computing company spun off from Honeywell,
announced the co-development of the new "Quantum Universal Operations
Performance System (QUOPS)" benchmark with Sandia National Laboratories and
NVIDIA. QUOPS provides an objective and comprehensive framework for evaluating
quantum computer performance. Simultaneously, Quantinuum unveiled the world's first
fully integrated Quantum Monte Carlo Integration (QMCI) engine, which holds the
potential to demonstrate early quantum advantage in areas such as financial derivative
pricing and high-energy physics simulations. This breakthrough opens the door for
practical quantum applications across various sectors, including business, energy, and

supply chain logistics.

Technical & Details: Innovation in QUOPS Benchmark and QMCI Engine

e QUOPS Benchmark: QUOPS moves beyond conventional metrics like qubit count or
Quantum Volume, offering a more detailed and multifaceted framework to assess the
true performance of quantum computers. It considers multiple factors that impact
practical algorithm execution, including qubit fidelity, coherence time, gate operation
speed, error correction capabilities, and scalability. The introduction of QUOPS
enables objective performance comparison across different quantum hardware

platforms, accelerating the evolution of quantum computing technology.

e Quantum Monte Carlo Integration (QMCI) Engine: Quantinuum's QMCI engine is a
fully integrated software stack designed to execute stochastic simulation methods,
such as Monte Carlo methods, on quantum computers. Monte Carlo methods are
widely used for analyzing systems with complex probability distributions in fields like
financial risk assessment, materials science, and high-energy physics. The QMCI
engine has the potential to perform calculations with greater accuracy or speed than
classical Monte Carlo methods in these areas, particularly contributing to complex

financial derivative pricing and highly accurate simulations in physics experiments.



o Early Quantum Advantage: The QMCI engine holds the potential to demonstrate
"early quantum advantage" even with current Noisy Intermediate-Scale Quantum
(NISQ) devices, surpassing the computational capabilities of classical
supercomputers. This signifies that quantum technology can begin to generate

practical value even before fully fault-tolerant quantum computers are realized.

Background & Industry Context: Challenges Towards Practical Quantum

Computing

Quantum computing holds immense promise due to its potential computational power,
yet its performance evaluation remains a complex challenge. Traditional benchmarks
have not fully captured the true capabilities of quantum computers. Furthermore, for
current noisy quantum devices (NISQ) to yield practical value, specific applications and
efficient software stacks capable of executing them are essential. Quantinuum's
announcement of QUOPS and the QMCI engine represents a critical step towards
addressing these challenges and accelerating the commercialization of quantum

technology.

Future Outlook: Expansion to Industrial Applications and Ecosystem

Maturation

The QUOPS benchmark will standardize quantum computer performance evaluation,
guiding developers and end-users in selecting appropriate hardware. Concurrently, the
QMCI engine will provide a powerful tool for applying quantum technology to solve
concrete business challenges in industrial sectors such as finance, energy, and supply
chain logistics. These advancements will foster the maturation of the entire quantum
computing ecosystem, encouraging more companies to adopt quantum technologies.
Quantinuum is also driving the practical application of quantum technology in diverse
fields, including NMR simulations using its ion-trap quantum computer, H2-1. The
emergence of applications demonstrating early quantum advantage further elevates

expectations for the societal transformation brought by quantum computing.

Source: https://www.quantinuum.com/press-releases/unveiling-the-first-fully-integrated-and-complete-
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#16 Enterprises Accelerate Post-Quantum
Cryptography Migration with NIST Standard ML-KEM
to Counter 'Harvest Now, Decrypt Later' Threat

Published September 10, 2026 theindex26.com Unknown
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Enterprises are rapidly migrating to Post-Quantum Cryptography (PQC) to mitigate
the "Harvest Now, Decrypt Later" (HNDL) threat posed by future powerful quantum
computers. PQC algorithms leverage complex multidimensional mathematical
lattices, designed to be intractable for both classical and quantum machines. The
National Institute of Standards and Technology (NIST) has standardized FIPS 203
(ML-KEM, formerly CRYSTALS-Kyber) for key exchange, prompting organizations,
particularly CISO, cloud architects, and FinTech developers, to adopt cryptographic

agility as a strategic imperative for long-term digital security.



| IN DEPTH

Key Findings

Enterprises are actively accelerating their migration to Post-Quantum Cryptography
(PQC) as a critical defense against the impending "Harvest Now, Decrypt Later" (HNDL)
threat posed by advanced quantum computers. This transition is largely driven by the
National Institute of Standards and Technology (NIST)'s standardization of FIPS 203
(ML-KEM, formerly CRYSTALS-Kyber) as a primary algorithm for key exchange. The
adoption of PQC is viewed as an essential step for organizations to bolster their security

postures and ensure the long-term protection of digital assets.

Technical / Clinical Details

PQC represents a new generation of cryptographic algorithms engineered to withstand
the computational power of future quantum computers. These algorithms typically rely
on highly complex geometric structures, such as multidimensional mathematical lattices,
creating encryption locks that are mathematically intractable for both classical and
quantum machines. The HNDL threat involves adversaries harvesting currently
encrypted data with the intent to decrypt it later once fault-tolerant quantum computers
become available. PQC directly addresses this threat by providing quantum-resistant
alternatives to current public-key cryptography standards like RSA and elliptic curve
cryptography. ML-KEM, standardized by NIST, is a lattice-based key encapsulation
mechanism that offers strong security guarantees and is central to enterprise PQC

migration strategies.

Background & Context

The rapid advancements in quantum computing have raised serious concerns that
current cryptographic primitives, which underpin global digital security, could be
rendered obsolete by Shor's and Grover's algorithms. This existential threat makes PQC
migration a top priority for Chief Information Security Officers (CISOs), cloud architects,
and FinTech developers, who are responsible for securing sensitive data and critical
infrastructure. To facilitate this complex transition, organizations are embracing
“cryptographic agility," an architectural principle that allows cryptographic components to
be easily updated or swapped out without extensive system overhauls. This agility
ensures that enterprises can adapt quickly to new cryptographic standards and evolving

threat landscapes.



Strategic Significance & Outlook

The enterprise-wide shift to PQC is more than just a technical upgrade; it represents a
fundamental recalibration of digital security strategy. NIST's standardization efforts
provide a clear roadmap and accelerate the development and deployment of PQC
solutions. In the coming years, a growing number of organizations are expected to
conduct comprehensive cryptographic inventories, risk assessments, and begin
deploying standardized PQC algorithms such as ML-KEM across their IT infrastructure.
This global migration will have far-reaching implications across all sectors, from financial
services and healthcare to government and critical infrastructure, ultimately contributing

to a more resilient and quantum-safe digital ecosystem.

Source: https://theindex26.com/post-quantum-cryptography-pgc-migration-3/
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#17 Quantinuum, Sandia, and NVIDIA Unveil QUOPS:
New Universal Benchmark System Establishes
Standard for Quantum Performance Measurement

Published September 14, 2026 Quantinuum USA

| OVERVIEW

Quantinuum, in collaboration with Sandia National Laboratories and NVIDIA, has
introduced QUOPS (Quantum Universal Operations Performance System), a new
architecture-agnostic benchmark system for quantum performance. QUOPS is
designed to move beyond traditional metrics like qubit count and gate fidelity,
measuring the actual quantum performance across physical and logical qubit
systems. This system comprehensively assesses the impact of error correction,
decoding, mitigation, compilation, and other system-level factors, setting a new
standard for objectively quantifying how much successful computation a quantum

system can perform.



| IN DEPTH

Key Findings

Quantinuum, through a strategic collaboration with Sandia National Laboratories and
NVIDIA, has announced the launch of QUOPS (Quantum Universal Operations
Performance System), a novel, architecture-agnostic benchmark system for quantum
performance. QUOPS is engineered to transcend the limitations of conventional metrics
such as qubit count and gate fidelity, establishing a new standard for comprehensively
evaluating the true quantum performance across both physical and logical qubit
systems. This groundbreaking tool promises to provide a more accurate and practical

measure of progress in quantum computing.

Technical / Clinical Details

Traditional quantum benchmarks primarily focused on the number of qubits or the fidelity
of individual gate operations. However, these metrics often fail to accurately reflect the
overall system performance, particularly the effective performance in error-corrected and
complex algorithmic executions. QUOPS directly addresses the ultimate goal: how much
successful computation a quantum system can actually perform. It measures the
integrated impact of factors such as error correction, decoding, error mitigation, quantum
circuit compilation, and other system-level considerations on the reliability and efficiency
of quantum computations. This approach enables a more realistic performance
assessment that accounts for the intricate interplay between hardware and software

components.

Background & Context

The quantum computing field is advancing rapidly, yet comparing the performance of
different quantum platforms and selecting the optimal system for specific applications
has remained a significant challenge. Conventional benchmarks made it difficult to
assess the true capabilities or scalability of systems, often leading to confusion for
investors, developers, and end-users. The development of a comprehensive
benchmarking system like QUOPS is therefore essential for increasing transparency and
maturity across the industry. With the deep expertise of Sandia National Laboratories
and NVIDIA's leadership in high-performance computing, QUOPS is well-positioned to

become an industry-standard.



Strategic Significance & Outlook

The introduction of QUOPS is expected to bring a new dimension to the competitive
landscape of quantum computing hardware and software development. Developers will
be incentivized to optimize systems not just for qubit count but also for aspects like error
correction efficiency and system integration. This will accelerate the development of
practical quantum applications in fields such as materials science, drug discovery, and
financial modeling. Investors will be able to make more informed decisions based on
clearer, comparable performance data, while end-users can select quantum solutions
best suited to their specific needs. QUOPS is anticipated to be a critical tool in enabling
the quantum computing industry to move beyond the "noisy intermediate-scale" stage

towards a more reliable, fault-tolerant future.

Source: https://www.quantinuum.com/blog/introducing-the-quantum-universal-operations-performance-

system-quops
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#18 Qtonic Quantum's QShield Achieves 72-Hour
Flawless Operation with Post-Quantum Encryption
Software

Published September 17, 2026 The Quantum Insider USA

| OVERVIEW

Qtonic Quantum announced that its QShield post-quantum encryption software
successfully completed a 72-hour continuous operation test with zero failures. This
software-only solution, designed to protect packet-level traffic without requiring new
hardware, ran continuously on standard Linux hosts. QShield utilizes ML-KEM-1024
and ML-DSA-87, the highest parameter sets defined by NIST's post-quantum
standards and CNSA 2.0 for national security systems, to establish and authenticate

keys, providing robust protection against quantum attacks.



| IN DEPTH

Key Findings

Qtonic Quantum has announced that its QShield post-quantum encryption software
successfully completed a 72-hour continuous operation test without any failures. This
software-only solution is engineered to secure packet-level traffic on standard Linux
hosts, eliminating the need for new hardware. This achievement marks a significant step
towards practical and readily deployable defenses against the imminent threat of

quantum computers breaking current cryptographic systems.

Technical / Clinical Details

QShield leverages the highest parameter sets specified by the National Institute of
Standards and Technology (NIST) for post-quantum cryptographic standards, as well as
the CNSA 2.0 framework for National Security Systems. Specifically, it employs ML-
KEM-1024 for key establishment (equivalent to Kyber-1024) and ML-DSA-87 for digital
signatures (equivalent to Dilithium-87). These robust algorithms are utilized to establish
keys and authenticate communications, providing strong cryptographic protection. The
crucial advantage of this software is its compatibility with existing infrastructure; it does
not require the introduction of dedicated new hardware, allowing for seamless integration
into enterprise and government networks. The successful 72-hour flawless operation

demonstrates its reliability and readiness for real-world deployment.

Background & Context

The rapid advancement of quantum computing poses a significant threat to current
public-key cryptography, a phenomenon often referred to as 'Harvest Now, Decrypt
Later." Migrating to post-quantum cryptography (PQC) has become an urgent global
imperative. Qtonic Quantum's QShield, as a software-based PQC solution, dramatically
lowers the barrier to entry for PQC adoption by removing the need for costly and
complex hardware upgrades. This makes it a compelling option for organizations with
extensive existing network infrastructures, particularly in sectors dealing with national
security and highly sensitive information, where immediate and 'drop-in' solutions are

highly valued.



Strategic Significance & Outlook

The successful validation of QShield represents a critical milestone in accelerating the
practical implementation of post-quantum encryption technologies. Its flexibility, requiring
no hardware changes, is expected to expedite PQC migration strategies for large
organizations, including government agencies, financial institutions, and major
corporations. Moving forward, software solutions like QShield are poised to establish
new digital security standards in parallel with the evolution of quantum computers,
playing an indispensable role in safeguarding data and communications from future
cyber threats. Qtonic Quantum aims to further deploy this technology across a wider
range of applications and platforms, solidifying its leadership in the PQC solutions

market.

Source: https://quantumzeitgeist.com/post-quantum-encryption-gshield-ran-hours/
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#19 Toric Code: The Foundational Topological
Framework for Quantum Error Correction

Published September 16, 2026 QuEra USA

| OVERVIEW

The Toric Code, introduced by Alexei Kitaev in 1997, stands as an iconic topological
framework for quantum error correction, laying the groundwork for protecting
quantum information. This specialized stabilizer code arranges physical qubits on the
edges of a 2D square lattice with periodic boundary conditions, forming a torus. This
geometric symmetry enables logical information to be encoded in the degenerate
ground state of the entire lattice rather than individual local components, providing
unparalleled fault tolerance. The Toric Code is crucial for realizing large-scale, robust

quantum computers.



| IN DEPTH

Key Findings

The Toric Code represents a groundbreaking concept in quantum error correction. As a
prominent topological framework, it provides a robust foundation for the long-term

protection of quantum information. Introduced by Alexei Kitaev in 1997, its unparalleled
fault-tolerance characteristics have positioned it as a critical component in the design of

future practical quantum computers.

Technical / Clinical Details

The Toric Code is a type of stabilizer code distinguished by its unique architecture,
where physical qubits are arranged on the edges of a two-dimensional square lattice,
forming a torus through periodic boundary conditions. This topological arrangement
effectively insulates logical information from local noise and errors prevalent in quantum
computing systems. Crucially, logical information is encoded not in individual qubits but
in the degenerate ground states of the entire lattice. This means that even if a single
physical qubit errs, the overall encoded information remains protected, offering the
exceptionally high degree of fault tolerance required for large-scale quantum systems.
This non-local information storage method makes the Toric Code resilient to localized

perturbations.

Background & Context

Quantum computers are inherently fragile and highly susceptible to environmental noise,
which can easily destroy qubit states and introduce computational errors. Building a
practical quantum computer necessitates robust mechanisms for detecting and
correcting these errors, driving extensive research into Quantum Error Correction (QEC).
The Toric Code is one of the most influential theoretical models in QEC, forming the
basis for numerous subsequent studies into topological QEC codes. Its potential for
physical implementation and its efficiency in protecting logical qubits with fewer physical

resources make it a vital guiding principle for hardware developers.



Strategic Significance & Outlook

The Toric Code remains at the forefront of ongoing quantum error correction research
projects, particularly in efforts to implement it on physical platforms such as
superconducting qubits and ion traps. The strong fault tolerance it offers is indispensable
for the realization of large-scale quantum computers, which will eventually require
integrating millions of physical qubits to form stable logical qubits. The primary
challenges involve physically constructing such complex topological structures and
efficiently performing error-correction operations. Despite these hurdles, research into
the Toric Code continues to pave the way for more robust and scalable quantum
computing systems, pushing the boundaries of what is possible in quantum information

processing.

Source: https://www.quera.com/glossary/toric-code
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#20 Qedma Quantum Computing Integrates Advanced
Quantum Error Mitigation Software, QESEM, with
NVIDIA CUDA-Q Platform

Published September 14, 2026 Business Wire 1 XZ T/l

| OVERVIEW

Qedma Quantum Computing, a pioneer in quantum error reduction software,
announced the integration of its QESEM software with the NVIDIA CUDA-Q platform.
Qedma's QESEM mitigates the effects of noise present in today's quantum
computers, enabling larger, more complex quantum workloads and more accurate
results without waiting for large-scale fault-tolerant quantum computers. The
company recently collaborated with IBM to precisely resolve quantum material
dynamics, achieving quantum advantage on commercially available hardware and

software.



| IN DEPTH

Key Findings

Qedma Quantum Computing announced the integration of its advanced quantum error
mitigation (QEM) software, QESEM, with NVIDIA's open-source CUDA-Q platform. This
integration allows for the execution of larger and more complex quantum workloads,
yielding more accurate computational results even in the current noisy intermediate-
scale quantum (NISQ) era. This represents a crucial advancement that bridges the gap

until truly fault-tolerant quantum computers become widely available.

Technical / Clinical Details

Qedma's QESEM (Quantum Error Suppression and Mitigation) software is an advanced
suite of algorithms designed to systematically identify and mitigate hardware-specific
noise and errors in quantum systems. It tackles challenges such as quantum gate
imperfections and decoherence, thereby improving the accuracy of logical computations
without necessarily reducing the physical qubit error rate. The integration with the
NVIDIA CUDA-Q platform makes QESEM accessible across a broader range of
quantum hardware backends, allowing developers to apply error mitigation techniques
within a standardized environment. Qedma recently demonstrated the effectiveness of
its technology by achieving 'quantum advantage' in quantum material dynamics
calculations in collaboration with IBM, utilizing commercially available hardware and

software.

Background & Context

In the current NISQ (Noisy Intermediate-Scale Quantum) era, implementing large-scale
error correction is challenging due to the limited number of qubits and the significant
impact of noise. In this context, QEM techniques serve as a vital bridge, maximizing the
performance of existing quantum devices until fault-tolerant quantum computers are
realized. The integration of QESEM into open-source platforms like NVIDIA CUDA-Q is
significant, as it promotes the widespread adoption of error mitigation technologies and

expands the range of quantum computing applications.



Strategic Significance & Outlook

The partnership between Qedma and NVIDIA is expected to contribute to the
development of the entire quantum software ecosystem, making advanced error
mitigation techniques more accessible to researchers and engineers. This will accelerate
the application of quantum computers in fields previously limited by noise, such as drug
discovery, materials science, and financial modeling. The improved accuracy provided
by QESEM will enhance the reliability of quantum algorithms and drive further progress
towards demonstrating quantum advantage. Through this integration, Qedma aims to

further clarify the path towards practical quantum computing.

Source: https://www.qedma.com/news/gedma-nvidia-cuda-g-integration/
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#21 lonQ and Synopsys Achieve Up to 14.6%
Acceleration in CAE Workloads Using Hybrid Quantum
Algorithms

Published September 17, 2026 lonQ Newsroom USA
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| OVERVIEW

lonQ, in collaboration with Synopsys, has demonstrated initial results accelerating
complex industrial design workloads by up to 14.6% by integrating quantum
algorithms into mainstream Computer-Aided Engineering (CAE) software. This
research indicates that hybrid quantum computing can address key computational
bottlenecks in classical supercomputers. The breakthrough holds potential for
significantly reducing computation times in solving large-scale system equations,

particularly for automotive and jet engine simulations.



| IN DEPTH

Key Findings

lonQ and Synopsys have achieved a notable acceleration in Computer-Aided
Engineering (CAE) workloads, demonstrating up to a 14.6% reduction in computation
time for complex industrial designs. This achievement marks a significant step towards
quantum technology delivering tangible performance benefits in practical engineering

applications, moving beyond theoretical benchmarks to real-world problem-solving.

Technical Details

The joint research focused on addressing the computational challenges inherent in
solving large systems of equations, a core component of CAE simulations for
applications such as automotive crash tests and jet engine fluid dynamics. By integrating
quantum algorithms with Synopsys’s established CAE software, the hybrid approach
effectively mitigated bottlenecks traditionally encountered by classical supercomputers.
Quantum algorithms are particularly adept at exploring vast solution spaces and
performing certain linear algebra operations more efficiently than classical counterparts,
contributing directly to the observed speed-up. The collaboration highlights a strategy
where quantum processors act as accelerators for specific, computationally intensive

subroutines within larger classical workflows.

Background & Context

CAE is a critical tool across various industries, enabling advanced design, testing, and
optimization of products. However, as simulation complexity increases, so do the
demands on computational resources, often leading to prolonged design cycles and
substantial costs. Simulations involving intricate physics or numerous variables can take
days or even weeks on powerful supercomputers. This initiative by lonQ and Synopsys
addresses this long-standing industry challenge, presenting quantum computing as a
disruptive technology poised to enhance the efficiency and capability of engineering

design processes.



Strategic Significance & Outlook

This initial demonstration of workload acceleration with quantum technology is a crucial
validation of the hybrid quantum-classical computing paradigm. It suggests that quantum
computers will likely augment, rather than replace, existing high-performance computing
infrastructure in the near term. The ability to expedite complex simulations by nearly

15% offers immediate competitive advantages for companies in highly regulated and
design-intensive sectors like aerospace and automotive. Future advancements in
quantum hardware and algorithm optimization are expected to further improve these
acceleration rates, leading to faster development cycles, reduced costs, and the ability to
explore innovative designs previously deemed computationally infeasible, driving

forward the frontier of technological innovation.

Source: https://www.iong.com/news/iong-demonstrates-computer-aided-engineering-workload-
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#22 ORNL, lonQ, NVIDIA, and UT Knoxville Unveil Al-
Driven DQAOA-GPT for Generative Quantum Circuit
Synthesis, Doubling Optimization Quality

Published September 16, 2026 Quantum Computing Report USA

| OVERVIEW

A research collaboration involving Oak Ridge National Laboratory, lonQ, NVIDIA, and
the University of Tennessee Knoxville introduced DQAOA-GPT, a generative Al
framework for synthesizing quantum optimization circuits. This framework eliminates
iterative parameter tuning loops in Distributed Quantum Approximate Optimization
Algorithms (DQAOA) by employing a transformer model trained on high-performance
circuit profiles. The DQAOA-GPT approach achieved a two-fold improvement in
overall solution quality while maintaining a consistent synthesis execution time of

approximately 28 seconds, regardless of the sub-problem qubit count.



| IN DEPTH

Key Findings

A collaborative research effort led by Oak Ridge National Laboratory (ORNL), lonQ,
NVIDIA, and the University of Tennessee Knoxville has unveiled DQAOA-GPT, a
groundbreaking generative Al framework for synthesizing quantum optimization circuits.
This innovative approach revolutionizes Distributed Quantum Approximate Optimization
Algorithms (DQAOA) by eliminating cumbersome iterative parameter tuning loops. The
DQAOA-GPT achieved a constant circuit synthesis time of approximately 28 seconds,
independent of the sub-problem qubit count, while remarkably doubling the overall

solution quality.

Technical Details

At its core, DQAOA-GPT utilizes a transformer model pre-trained on high-performance
quantum circuit profiles. This model effectively replaces the traditional variational loops
in DQAOA—which typically involve trial-and-error parameter searches—by directly
'generating' optimized quantum circuits for a given problem. This significantly reduces
the classical computational overhead associated with iterative parameter adjustments,
leading to a dramatic improvement in the efficiency of executing quantum algorithms. By
predicting optimal circuits directly from the problem structure, this generative model
offers both faster and higher-quality solutions compared to conventional heuristic

approaches.

Background & Context

DQAOA is a method designed to tackle large-scale optimization problems by partitioning
them into smaller sub-problems, each solvable by a quantum computer. However,
identifying the optimal quantum circuit parameters for each sub-problem has been a
computationally intensive challenge. The advent of DQAOA-GPT addresses this critical
bottleneck by leveraging generative Al, thereby accelerating the practical implementation
of quantum optimization algorithms. This advancement directly contributes to the
broader application of quantum computing in fields such as quantum chemistry, financial

modeling, and logistics optimization.



Strategic Significance & Outlook

The success of DQAOA-GPT underscores the pivotal role generative Al is beginning to
play in quantum algorithm design and optimization. This technology lays the groundwork
for more efficient and scalable approaches in future quantum software development. The
simultaneous achievement of reduced circuit synthesis time and enhanced solution
quality broadens the applicability of quantum computing to more complex and realistic
optimization problems. It is anticipated that Al-driven quantum circuit design will become
a standard practice, and as fault-tolerant, large-scale quantum computers become
viable, such innovations will unlock unprecedented scientific discoveries and industrial

transformations.

Source: https://quantumcomputingreport.com/iong-ornl-nvidia-and-ut-knoxville-advance-ai-driven-

generative-quantum-circuit-synthesis/
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#23 Quantinuum H2-1 Quantum Computer Simulates
Diphosphane NMR Spectrum with 21 Qubits,
Demonstrating Deepest Circuit for Such Task

Published September 16, 2026 arXiv USA

| OVERVIEW

Quantinuum's H2-1 trapped-ion quantum computer successfully simulated the proton
NMR spectrum of diphosphane using 21 system qubits and 21 ancilla qubits. This
experiment implemented a hardware-efficient 21-spin effective Hamiltonian with up to
70 Trotter steps, constituting one of the deepest circuits for NMR simulation on
quantum hardware. The study highlights the critical role of specialized error
suppression in maintaining signal fidelity over extended evolution times, showcasing

quantum computers' utility for complex molecular simulations.



| IN DEPTH

Key Findings

A significant study published on arXiv details the successful simulation of the proton
Nuclear Magnetic Resonance (NMR) spectrum of diphosphane using Quantinuum's H2-
1 trapped-ion quantum computer. This groundbreaking experiment leveraged a total of
42 qubits (21 system qubits and 21 ancilla qubits) to implement a hardware-efficient,
Trotterized real-time evolution of a 21-spin effective Hamiltonian. With up to 70 Trotter
steps, this represents one of the deepest circuits ever executed for NMR simulation on
quantum hardware, demonstrating the capability of quantum computers to accurately

model complex molecular phenomena.

Technical/Clinical Details

NMR spectroscopy is a powerful tool for elucidating molecular structure and dynamics,
but simulating larger spin systems becomes exponentially intractable for classical
computers. In this research, the high-fidelity quantum gate operations of the Quantinuum
H2-1, combined with specialized error suppression techniques, were crucial for
maintaining signal fidelity over extended evolution times. This error suppression allowed
for calculations beyond the typical quantum coherence times, proving indispensable for
accurately capturing the physical behavior of more intricate molecular systems. The 21-
spin scale significantly expands the applicability of quantum simulations to practical

chemical systems.

Background & Industry Context

Quantum computing is widely anticipated to revolutionize molecular simulation across
fields such as chemistry, materials science, and pharmaceutical development. Accurate
prediction of NMR spectra is directly linked to determining the structure of novel drug
candidates and unraveling reaction mechanisms for catalysts, making precision and
computational speed paramount. This study provides concrete evidence of quantum
simulation's effectiveness for large molecular systems that are challenging for classical
computers, thereby opening new avenues in quantum chemistry. Quantinuum's trapped-
ion technology, known for its high gate fidelity and long coherence times, played a critical

role in enabling such complex simulations.



Strategic Significance & Outlook

The successful simulation of diphosphane's NMR spectrum strongly suggests that
quantum computers will become indispensable tools for predicting the properties of more
complex molecules and materials in the future. The advancement in error suppression
techniques, in particular, is vital for enabling calculations requiring longer coherence
times on current noisy intermediate-scale quantum (NISQ) devices. As more qubits
become available and fault-tolerant quantum computers emerge, applications such as
lead compound identification in drug discovery, novel material design, and catalyst
optimization are expected to push the frontiers of scientific and technological innovation.
This achievement marks a significant stride towards the practical realization of quantum

chemistry simulations.

Source: https://arxiv.org/html/2609.17102v1
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#24 Quantinuum Demonstrates Helix Quantum Error
Correction on 98-Qubit Helios Processor, Cuts Spatial
Qubit Overhead by 3.5x

Published September 10, 2026 The Quantum Insider USA

| OVERVIEW

Quantinuum has successfully demonstrated its Helix quantum error correction (QEC)
architecture on its 98-qubit Helios commercial processor. This groundbreaking
experimental validation showed a full fault-tolerant stack, including protected logical
memory and high-speed logical Clifford operations, outperforming unencoded
physical baselines. The Helix architecture achieves a 3.5-fold reduction in spatial
qubit overhead compared to traditional rotating surface codes, marking a critical

advancement towards scalable and reliable fault-tolerant quantum computing.



| IN DEPTH

Key Findings

Quantinuum has achieved a significant milestone by experimentally validating its novel
Helix quantum error correction (QEC) architecture on its 98-qubit Helios commercial
processor. This demonstration confirms that a complete fault-tolerant stack,
encompassing protected logical memory, high-speed logical Clifford operations, and
inter-code logical entanglement, performs superiorly to unencoded physical baselines.

This represents a pivotal step forward in the quest for practical quantum computers.

Technical Details

The core innovation of the Helix architecture lies in its ability to reduce spatial qubit
overhead by a factor of 3.5 compared to conventional rotating surface codes. This
efficiency gain is crucial for constructing larger-scale fault-tolerant quantum computers,
as it allows for the implementation of more logical qubits with fewer physical resources.
The experimental validation on the Helios system successfully showcased the
architecture's capacity to protect quantum information from environmental noise at the
logical level, ensuring accurate execution of quantum operations. This capability is

paramount for achieving the precision required for complex quantum computations.

Background & Context

Quantum error correction is an indispensable technology for overcoming the inherent
fragility of quantum bits (qubits) to external noise. While traditional surface codes provide
a robust framework for QEC, their substantial physical qubit requirements have posed a
significant hurdle to scaling. Quantinuum's Helix architecture directly addresses this
overhead challenge, dramatically lowering the resource cost and removing a major
barrier to the development of useful fault-tolerant quantum machines. This achievement
further solidifies Quantinuum's leadership in ion-trap quantum computing, building upon
its foundation from the merger of Honeywell Quantum Solutions and Cambridge

Quantum Computing.



Strategic Significance & Outlook

The successful demonstration of the Helix architecture marks a profound leap towards
realizing fault-tolerant quantum computing. The reduction in spatial overhead
fundamentally alters the cost-benefit analysis for building scalable quantum systems,
opening new avenues for applications in chemistry, materials science, and financial
modeling that demand high accuracy and large numbers of logical qubits. Quantinuum is
poised to leverage this technology to enhance the performance and reliability of its
commercial quantum processors, accelerating the timeline for the widespread adoption
and practical application of quantum computing across various industries. This positions

the company and the field closer to unlocking quantum's full transformative potential.

Source: https://quantumcomputingreport.com/quantinuum-demonstrates-helix-quantum-error-correction-

architecture-on-helios-hardware/
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#25 lonQ Unveils Superion 256 Quantum Computer,
Targeting 2027 Deliveries with Integrated Electronics
for Cost Reduction

Published September 10, 2026 CoinDesk USA

| OVERVIEW

lonQ announced its sixth-generation 256-qubit quantum computer, Superion 256,
with customer deliveries slated for 2027. This new system significantly reduces
manufacturing costs and enables high-volume production by integrating electronic
control functions directly onto the quantum chip. lonQ's subsidiary, SkyWater,
completed the first 256-qubit processor, slashing the design cycle from nine to two
months, accelerating market entry amidst ongoing debates about quantum threats to

current encryption, including Bitcoin.



| IN DEPTH

Key Findings

lonQ has announced its latest, sixth-generation quantum computer, the Superion 256,
featuring 256 qubits and targeting customer deliveries starting in 2027. This significant
launch underscores lonQ's intensified focus on commercializing quantum computing,
particularly through strategic advancements in manufacturing cost reduction and

scalability for high-volume production.

Technical Details

The Superion 256's core innovation lies in the direct integration of electronic control
functions onto the quantum chip itself. This "chip-integration" approach drastically
reduces the overall system complexity and streamlines the manufacturing process,
leading to substantial cost efficiencies. lonQ's subsidiary, SkyWater Technology,
achieved a remarkable feat by completing the first 256-qubit processor with a design
cycle compressed from an initial nine months to just two months. This accelerated
development pace is indicative of the potential for rapid iterations and large-scale
manufacturing in the future. The trapped-ion qubit technology, known for its high
connectivity and long coherence times, continues to be a foundational element for many

quantum computing efforts.

Background & Context

In the burgeoning quantum computing industry, while increasing qubit count and
reducing error rates remain paramount, manufacturing cost and scalability are equally
critical for commercial viability. The Superion 256 addresses these challenges directly
through integrated electronics and shortened design cycles. As reported by CoinDesk,
the ongoing discussion about quantum computers potentially threatening the security of
current cryptocurrencies like Bitcoin highlights the urgency for advancements in quantum
technology and, consequently, in post-quantum cryptography. lonQ's push for
commercialization of high-performance systems like Superion 256 will directly influence

the timeline and strategy for such cybersecurity transitions.



Strategic Significance & Outlook

The anticipated 2027 delivery of Superion 256 is expected to significantly enhance the
accessibility of high-performance quantum computers, empowering more enterprises
and research institutions to apply quantum technologies to real-world problems. The
focus on reducing manufacturing costs and improving production efficiency will
contribute to the expansion of the quantum computing market and strengthen lonQ's
competitive position. Through this new system, lonQ aims to drive the development of
quantum applications across diverse sectors, including finance, pharmaceuticals, and
logistics, thereby accelerating the broader adoption of quantum computing. The
remarkable reduction in design cycle time further suggests a future of faster innovation

and more rapid technological advancements in the quantum space.

Source: https://www.digitaltoday.co.kr/en/view/102061/iong-unveils-sixth-generation-quantum-computer-

superion-256-amid-bitcoin-security-debate
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#26 Infleqtion and Cisco Partner to Co-Develop
Distributed Quantum Network Technology for
Interconnecting, Operating, and Scaling Quantum
Systems

Published September 10, 2026 Infleqtion USA
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| OVERVIEW

Inflegtion, a leader in quantum computing and sensing, announced a strategic
collaboration with Cisco to co-develop distributed quantum network technology. This
partnership focuses on research and development to connect, operate, and scale
quantum systems, with Cisco advancing an end-to-end quantum networking stack
capable of dynamically distributing on-demand quantum entanglement across
connected devices. The collaboration aims to realize architectures that integrate

individual quantum devices into high-performance quantum networks.



| IN DEPTH

Key Findings

Inflegtion and Cisco have announced a strategic collaboration focused on the joint
research and development of distributed quantum network technology. This partnership
aims to enable the connection, operation, and scaling of quantum systems, ultimately
working towards an architecture that links individual quantum devices into a powerful,

distributed quantum network.

Technical Details

The core of this alliance is to enhance the interconnectivity and scalability of quantum
systems. Cisco is advancing an end-to-end quantum networking stack designed to
dynamically distribute quantum entanglement across connected devices on demand.
This involves the efficient transfer of quantum states via optical fibers and other media,
creating an environment where multiple quantum computers and sensors can operate
cooperatively. Inflegtion will contribute its advanced quantum computing and sensing
technologies, combining them with Cisco's extensive networking expertise to develop

integrated solutions spanning the physical to protocol layers of quantum networks.

Background & Context

As quantum computing capabilities grow, the necessity to connect multiple quantum
systems into a "quantum network" has become increasingly critical to tackle problems
beyond the scope of single processors. This networking capability is foundational for
distributed quantum computing, quantum-secure communication, and remote quantum
sensing — applications that represent the next frontier. Historically, quantum research
has largely focused on optimizing individual device performance. Now, networked
quantum systems are emerging as a pivotal area for future innovation. The Infleqtion-
Cisco partnership leverages the unique strengths of both companies to accelerate the

development of this next-generation infrastructure.



Strategic Significance & Outlook

The collaboration between Inflegtion and Cisco marks a crucial step towards the
realization of a quantum internet. Once distributed quantum networks are established,
quantum computers will be able to address vastly larger computational problems, and
cloud-based quantum services could experience exponential growth. Furthermore, the
widespread adoption of ultra-secure quantum-encrypted communication and the
development of highly sensitive quantum sensor networks promise new scientific
discoveries and industrial applications. This partnership is poised to accelerate the
industrialization and practical deployment of quantum technologies, potentially ushering
in a significant transformation across the entire information and communication

technology landscape.

Source: https://inflegtion.com/inflegtion-and-cisco-announce-collaboration-to-advance-networked-
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#27 Chulalongkorn University and Japan's AIST
Partner on Quantum Tech Research to Strengthen Thai
Quantum Ecosystem

Published September 11, 2026 The Quantum Insider % -

| OVERVIEW

Chulalongkorn University in Thailand has signed a new Memorandum of
Understanding with Japan's National Institute of Advanced Industrial Science and
Technology (AIST) to expand quantum technology research. This partnership aims to
promote the practical application of quantum technologies through joint research
projects, accelerated development of quantum-related curricula, and support for
domestic technological growth in Thailand. AIST anticipates this collaboration will
contribute to establishing a robust quantum ecosystem and foster a network

connecting academic, research, and business sectors in both Thailand and Japan.



| IN DEPTH

Key Findings

Chulalongkorn University, a leading institution in Thailand, has announced a significant
expansion of its quantum technology research efforts through a new Memorandum of
Understanding (MOU) with Japan's National Institute of Advanced Industrial Science and
Technology (AIST). This partnership is designed to foster joint research projects,
accelerate the development of quantum-related curricula, and support the growth of

quantum technology within Thailand.

Technical / Clinical Details

Under the terms of the MOU, Chulalongkorn University and AIST will pursue concrete
collaborative research projects across various quantum domains, including quantum
computing, quantum communication, and quantum sensing. AIST's state-of-the-art
quantum research facilities and expertise are expected to provide invaluable
opportunities for Thai researchers and students, significantly enhancing Thailand's
research capabilities. Furthermore, the collaboration will expedite the development of
quantum science and engineering curricula, equipping younger generations in Thailand
with the specialized knowledge required to contribute to the future quantum ecosystem.

This will bolster talent development within Thailand's emerging quantum sector.

Background & Context

Quantum technology is recognized as a strategic, next-generation capability by major
nations worldwide, all of whom are heavily investing in R&D and talent cultivation. Japan
stands as one of the global leaders in quantum technology development, with AIST
playing a central role in these advancements. Conversely, in Southeast Asia, including
Thailand, quantum technology research is still in its nascent stages but holds immense
potential. This partnership between Chulalongkorn University and AIST represents a
crucial step for Thailand to enter this global race and build a regional quantum
ecosystem, serving as a prime example of how academic institutions can collaborate

with international experts to strengthen domestic technological foundations.



Strategic Significance & Outlook

This international collaboration is poised to dramatically elevate Thailand's quantum
technology research capabilities and serve as a robust bridge for scientific and
technological exchange between Thailand and Japan. As AIST anticipates, the
establishment of a strong quantum ecosystem will not only stimulate academic research
but also accelerate the application of quantum technologies in Thai startups and existing
industries. In the long term, this cooperation is expected to generate new business
opportunities and reinforce economic ties between the two countries. Moreover, Thailand
harbors the potential to evolve into a regional quantum hub, thereby contributing to the

broader development of quantum technology across Southeast Asia.

Source: https://quantumzeitgeist.com/chula-aist-join-forces-quantum/
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#28 India's QClairvoyance Quantum Labs Partners
with ITM-C-DOT Samgnya on Quantum Tech,
Advancing National Quantum Mission

Published September 11, 2026 Business Standard India

| OVERVIEW

Indian deep tech firm QClairvoyance Quantum Labs has signed an MOU with [ITM-C-
DOT Samgnya Technologies Foundation, a national quantum communication hub
established under India's National Quantum Mission (NQM). This collaboration will
focus on joint research, technology development, validation, and deployment in
quantum computing, quantum algorithms, quantum Al, post-quantum cybersecurity,
and next-generation computing. The partnership is set to accelerate India's quantum

technology ecosystem and contribute to the NQM's objectives.



| IN DEPTH

Key Findings

QClairvoyance Quantum Labs, a rapidly emerging deep tech company in India, has
forged a strategic Memorandum of Understanding (MOU) with the IITM-C-DOT
Samgnya Technologies Foundation, a central entity under India's National Quantum
Mission (NQM). This pivotal partnership aims to accelerate the research, development,

and practical deployment of quantum technologies within India.

Technical Details

The collaboration under this MOU spans a broad spectrum of quantum technology
domains. Specifically, it encompasses the development of quantum computing hardware
and software, the design of efficient quantum algorithms, research in quantum artificial
intelligence (Al), and the creation of post-quantum cybersecurity solutions. Furthermore,
exploring next-generation computing paradigms is a significant component. Both entities
will jointly pursue research projects, validate developed technologies, and work towards
their ultimate real-world deployment. This systematic approach is expected to

significantly enhance India's domestic quantum technology capabilities.

Background & Context

The Indian government has identified quantum technology as a national strategic priority,
launching the National Quantum Mission (NQM) in 2023 with an investment of
approximately 6,000 crore rupees (around US$1.2 billion). The NQM's objective is to
accelerate quantum R&D and bolster India's global competitiveness. The IITM-C-DOT
Samgnya Technologies Foundation functions as the national hub for quantum
communication under the NQM, and its partnership with innovative private sector firms
like QClairvoyance Quantum Labs represents an effective means of synergizing
governmental mission objectives with private sector expertise. Such public-private-
academic collaborations are crucial for India to establish a self-reliant quantum

ecosystem.



Strategic Significance & Outlook

The partnership between QClairvoyance Quantum Labs and IITM-C-DOT Samgnya
Technologies Foundation marks a significant milestone in India's quantum technology
landscape. This collaboration will directly contribute to achieving the NQM's goals and
help position India as a global leader in quantum technologies. The development of post-
quantum cybersecurity, in particular, is of paramount importance for the future security of
digital infrastructure. The technological advancements stemming from this alliance are
expected to bring innovations to key sectors of the Indian economy, including defense,

finance, and healthcare, thereby fostering new job creation and economic growth.

Source: https://www.business-standard.com/companies/news/qclairvoyance-iitm-cdot-samgnya-quantum-

technology-mou-126091100595_1.html
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#29 Chalmers University Researchers Achieve 1000x

Faster Quantum Computer Operations, Boosting Fault-
Tolerant Computing Prospects

Published September 11, 2026  ScienceDaily (Chalmers University of Technology) X7z —7
>

| OVERVIEW

Researchers at Sweden's Chalmers University of Technology have developed a novel
method capable of executing a wide range of advanced quantum operations over
1,000 times faster. This breakthrough addresses a major bottleneck in quantum
computing—the rapid and reliable creation and control of quantum states. The
advancement significantly accelerates the path towards fault-tolerant quantum
computing, which can effectively correct errors, thus paving the way for practical,

large-scale quantum computers.



| IN DEPTH

Key Findings

A team of researchers at Chalmers University of Technology in Sweden has announced
a groundbreaking new method that dramatically increases the speed of quantum
computer operations by over 1,000 times. This achievement represents a significant leap
forward in overcoming a critical barrier to realizing fault-tolerant quantum computing and

bringing large-scale, practical quantum computers closer to reality.

Technical Details

The newly developed method focuses on the rapid and reliable generation and control of
quantum states. For quantum computers to function accurately, it is essential to
manipulate qubits with extremely high speed and precision, accurately initializing and
measuring their states. Previous technologies often suffered from slow operation times,
increasing the risk of qubit decoherence (loss of quantum state). The Chalmers team,
without specifying the exact qubit implementation (e.g., superconducting or
semiconductor qubits), achieved this 1,000x speedup through optimized gate operations
and pulse sequencing. This enhancement allows for a greater number and complexity of

operations to be performed within the stable coherence window of the qubits.

Background & Context

In the field of quantum computing, the ultimate goal is to build "fault-tolerant" systems
that can execute computations while effectively correcting errors, not just increasing the
number of qubits. However, qubits are highly susceptible to environmental noise, leading
to frequent errors. Quantum error correction (QEC) is a crucial technique to mitigate
these errors, but QEC itself demands a large number of qubits and extremely fast
operational capabilities. This research specifically addresses one of the most
challenging bottlenecks in building fault-tolerant quantum computers: the need for rapid
and reliable methods to create and control the quantum states necessary for error
correction. Increasing operation speed means more error correction operations can be
performed within the time frame required for fault-tolerant codes to function effectively,

thereby paving the way for more reliable quantum computations.



Strategic Significance & Outlook

The over 1,000-fold increase in quantum computer operation speed has the potential to
dramatically expand the applicability of quantum computing. This advancement brings
closer the practical timeline for tackling problems currently intractable for classical
computers, such as complex chemical simulations, new material design, optimization
challenges, and advanced Al algorithms. The research from Chalmers University of
Technology is expected to significantly improve the maturity of quantum computing
technology, accelerating its transition towards commercial utilization. This positions
Sweden as a key player in the global research race toward large-scale, reliable quantum

computers, unlocking unprecedented computational power for various industries.

Source: https://www.sciencedaily.com/releases/2026/09/260911003845.htm
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#30 Infleqtion Achieves 5x Qubit Reduction for High-
Rate Quantum Error Correction via NVIDIA CUDA-Q
Logical Integration

Published September 14, 2026 Infleqtion USA

| OVERVIEW

Infleqtion announced a breakthrough in fault-tolerant quantum computing software,
integrating NVIDIA CUDA-Q Logical with the gLDPC open-source library to
demonstrate high-rate quantum error correction codes using approximately one-fifth
the physical qubits required by existing surface code approaches. This advancement
builds upon NVIDIA's platform for logical orchestration layers, significantly reducing
the resource overhead for achieving fault-tolerant quantum algorithms and marking a

critical step towards practical large-scale quantum computing.



| IN DEPTH

Key Findings

Inflegtion has achieved a significant milestone in fault-tolerant quantum computing
software by integrating NVIDIA CUDA-Q Logical with the gLDPC open-source library.
This integration has enabled the construction and validation of high-rate quantum error
correction (QEC) codes using approximately one-fifth the number of physical data qubits
compared to existing surface code approaches. This development represents a
substantial leap towards making fault-tolerant quantum algorithms more resource-

efficient and practically viable.

Technical Details

The innovation leverages the NVIDIA CUDA-Q platform, specifically its logical
orchestration layer designed to support fault-tolerant quantum algorithms. By
incorporating the gLDPC (quantum Low-Density Parity Check) open-source library,
Infleqtion has demonstrated a QEC scheme that dramatically reduces the physical qubit
overhead. LDPC codes are renowned in classical information theory for their excellent
error correction capabilities at high code rates. Applying these principles to quantum
systems, this integration showcases a pathway to more efficient encoding of quantum
information. The achieved reduction in physical qubit count, approximately 80%
compared to surface codes, means that a logical qubit can be protected with significantly
fewer physical resources, making the path to large-scale quantum computers more
tractable. The validation process confirmed the high error correction rate, underscoring

the robustness of the integrated solution.



Background & Context

Quantum computers are inherently susceptible to noise and decoherence, necessitating
robust QEC to perform meaningful computations. Surface codes have been a leading
candidate for QEC due to their topological properties and relatively high error thresholds.
However, their primary drawback is the substantial number of physical qubits required
per logical qubit, often in the thousands, making large-scale fault-tolerant quantum
computing a distant goal. The integration of gLDPC codes, which typically offer higher
code rates and thus require fewer physical qubits for equivalent protection, presents a
compelling alternative. This work strengthens the NVIDIA CUDA-Q ecosystem by
providing more advanced QEC tools, enabling researchers and developers to explore
more efficient pathways to scalable quantum computation. This shift signifies a growing

confidence in alternative QEC architectures that promise better resource efficiency.

Strategic Significance & Outlook

The ability to achieve high-rate quantum error correction with a five-fold reduction in
physical qubits has profound implications for the quantum computing industry. It directly
addresses one of the most significant barriers to scaling quantum systems: the immense
physical resource requirement. For investors, this translates to potentially faster
timelines for commercially viable fault-tolerant quantum computers and reduced capital
expenditure per logical qubit. Engineers gain access to more efficient QEC schemes,
accelerating the development of robust quantum hardware. This breakthrough is
expected to fast-track applications in areas such as quantum chemistry, materials
science, and drug discovery, where error-corrected computations are essential.
Inflegtion's collaboration with NVIDIA is pivotal in disseminating these advanced
capabilities across a broader quantum development community, potentially setting a new

benchmark for resource-efficient quantum error correction.

Source: https://inflegtion.com/infleqtion-advances-fault-tolerant-quantum-computing-software-with-nvidia-
cuda-g-logical/
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#31 Quantum Computing Inc. Forges 3-Year Quantum
Tech Partnership with Qatar's Hamad Bin Khalifa
University, Including Cloud and On-Premise System
Access

Published September 15, 2026 The Quantum Insider USA

| OVERVIEW

Quantum Computing Inc. (QCi) has signed a three-year framework agreement with
Hamad Bin Khalifa University (HBKU) in Qatar, committing to collaboration across
quantum computing, sensing, and communications. This partnership aims to
accelerate quantum technology adoption in the region through joint research,
executive education, industry projects, and application development. QCi will provide
HBKU with cloud-based access to its Dirac-3 system and plans for a physical

installation in Qatar, establishing a regional hub for quantum innovation.



| IN DEPTH

Key Findings

Quantum Computing Inc. (QCi) has announced a three-year strategic framework
agreement with Hamad Bin Khalifa University (HBKU) in Qatar. This collaboration is set
to advance quantum computing, quantum sensing, and quantum communications. A
core component of the agreement involves providing HBKU with cloud-based access to
QCi's Dirac-3 quantum system, alongside plans for a physical installation of quantum
systems within Qatar. This initiative is designed to bolster Qatar's position as a leading

hub for quantum technology research and development in the Middle East.

Technical Details

Under the agreement, HBKU researchers and students will gain access to QCi's flagship
cloud-based Dirac-3 quantum system. The Dirac-3 platform is engineered to address a
wide array of quantum applications, including optimization problems, simulations, and
machine learning, with a particular focus on achieving significant performance gains over
classical supercomputers for combinatorial optimization challenges. Beyond cloud
access, QCi is also committed to installing physical quantum systems in Qatar, which will
provide HBKU with direct, hands-on access to cutting-edge quantum hardware for more
profound research and application development. The collaborative framework
encompasses joint academic research projects, specialized executive education
programs in quantum technologies, industry-focused application development initiatives,

and joint marketing efforts to promote quantum literacy and adoption across the region.



Background & Context

The Middle East, and Qatar specifically, has been actively pursuing economic
diversification and strategic investments in advanced technological sectors, with
quantum technology identified as a high-priority area. This partnership with HBKU is
strategically crucial for QCi to establish a strong presence in the burgeoning Middle
Eastern market and to accelerate the global deployment of its quantum technologies.
Concurrently, HBKU benefits significantly by leveraging QCi's expertise and
technological resources, enhancing its domestic quantum research capabilities, and
fostering the next generation of quantum scientists and engineers. Such international
collaborations are vital in the nascent stage of quantum technology, facilitating the
exchange of knowledge and resources across geographical boundaries, which is

indispensable for the growth of the global quantum ecosystem.

Strategic Significance & Outlook

This three-year partnership lays a robust foundation for accelerating the adoption and
application of quantum technologies in Qatar and the broader region. The synergy
between QCi's Dirac-3 systems and HBKU's academic prowess is expected to catalyze
the development of novel quantum algorithms, explore quantum solutions for existing
computational challenges, and drive innovative advancements in quantum sensing and
communication. Critically, the planned physical installation of quantum systems will
empower Qatar to assume a leading role in the demonstration and practical
implementation of quantum technologies, stimulating technological innovation
throughout the Middle East. This collaboration is anticipated to deepen engagement with
regional industries in the future, contributing to the commercialization of quantum

technologies across diverse sectors such such as energy, finance, and healthcare.

Source: https://quantumspectator.com/quantum-computing-inc-signs-collaboration-agreement-with-
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#32 Quobly Achieves Single-Chip Readout and Gates
on 300mm Industrial Silicon Process, Validating
QSOI® Architecture for Scalable Quantum Computing

Published September 16, 2026 Quantum Computing Report  France

| OVERVIEW

Quobly, a silicon spin qubit hardware developer, has successfully demonstrated
single-chip execution of qubit readout, single-qubit gates, and two-qubit gates on its
proprietary QSOI® architecture. Manufactured using an industrial 300mm
semiconductor production line at STMicroelectronics, this milestone confirms the co-
integration of fundamental quantum operations with classical control circuitry on
commercial FD-SOI silicon, validating Quobly’s strategy for scalable quantum

computing.



| IN DEPTH

Key Findings

Quobly, a company specializing in silicon spin qubit hardware development, has
successfully demonstrated the execution of all three fundamental quantum operations—
qubit readout, single-qubit gates, and two-qubit gates—on a single chip utilizing its
proprietary QSOI® architecture. This Quantum Processing Unit (QPU) was fabricated on
an industrial 300-millimeter semiconductor production line at a STMicroelectronics
manufacturing facility. This achievement validates the feasibility of co-integrating these
critical quantum operations with classical control circuitry on commercial 300mm FD-SOI
silicon, marking a significant step towards manufacturing large-scale, commercially

viable quantum computers.

Technical Details

Quobly's QSOI® (Quantum Silicon-On-Insulator) architecture is specifically designed for
compatibility with existing industrial semiconductor manufacturing technologies. The
recent demonstration involved a chip produced on a 300-millimeter wafer that proved
capable of performing all essential quantum operations: qubit initialization, information
readout, and the fundamental elements of quantum computation—single-qubit gates
(e.g., Pauli X, Y, Z, and Hadamard gates) and two-qubit gates (e.g., controlled-NOT
gates). A particularly noteworthy aspect is the physical integration of these quantum
operations with classical electronic circuits on the same chip. This integration is crucial
for reducing the vast number of interconnects and external components typically
required for qubit control and readout, thereby addressing key scalability challenges.
The use of STMicroelectronics' industrial 300mm FD-SOI (Fully Depleted Silicon-On-
Insulator) process harnesses state-of-the-art CMOS technology, enabling high-quality

fabrication and high-density integration of qubits.



Background & Context

Silicon spin qubits are a prominent technology in quantum computing due to their
potential for miniaturization and their compatibility with existing semiconductor
manufacturing infrastructure. However, realizing qubit control, readout, and especially
entanglement between multiple qubits on a single chip at an industrial scale has been a
significant technical hurdle. Quobly's achievement of demonstrating all these
fundamental operations on an industrial 300mm silicon process strongly suggests that
this technology is moving beyond the laboratory experimental phase into a commercial,
mass-production capable stage. This milestone unequivocally indicates that silicon qubit
technology is making steady progress towards the realization of fault-tolerant quantum

computing, which will require a much larger number of physical qubits.

Strategic Significance & Outlook

The successful demonstration of comprehensive quantum operations on a single chip
validates Quobly's technology as highly promising for constructing large-scale quantum
computing platforms. The confirmed manufacturability on an industrial 300mm
semiconductor production line suggests the potential for future mass production, which
could lead to reduced costs and increased supply stability for quantum chips. This will
accelerate the development of high-performance QPUs with a greater number of qubits,
significantly shortening the path to quantum computing commercialization. Quobly,
building on this technology, aims to contribute to a future where quantum computers can
solve complex problems currently intractable for even the most powerful
supercomputers, potentially driving innovation across diverse fields such as materials

science, drug discovery, and financial modeling.
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#33 U.S. GSA Unveils Post-Quantum Cryptography

(PQC) Migration Strategy to Secure Federal Data and
Streamline Procurement

Published September 16, 2026  U.S. General Services Administration (GSA) USA

| OVERVIEW

The U.S. General Services Administration (GSA) has announced its pivotal role in the
transition to Post-Quantum Cryptography (PQC) to safeguard federal data from
quantum computing threats. Federal agencies are establishing clear timelines for
inventorying and migrating cryptographic assets to NIST-issued PQC standards. GSA
will facilitate the availability of PQC-compliant products and services by educating
acquisition personnel and industry, and by integrating PQC requirements into existing
procurement vehicles like MAS, GWACs, and EIS.



| IN DEPTH

Key Findings

The U.S. General Services Administration (GSA) has declared its central role in
facilitating the transition to Post-Quantum Cryptography (PQC) for federal agencies. This
strategic move aims to protect sensitive government data from the anticipated
cryptographic threats posed by future large-scale quantum computers. The GSA is
actively assisting federal entities in establishing clear timelines for inventorying existing
cryptographic assets and migrating to PQC standards issued by the National Institute of
Standards and Technology (NIST). Furthermore, the GSA is streamlining the
procurement process for PQC-compliant products and services to ensure their ready

availability.

Technical Details

Post-Quantum Cryptography (PQC) is being developed to counter the threat that large-
scale quantum computers, once realized, could efficiently break current classical public-
key cryptographic algorithms. The core of GSA's strategy involves guiding federal
agencies to conduct comprehensive inventories of their cryptographic assets used in IT
systems and data protection. Following this, agencies will develop migration plans to
PQC algorithms that are being standardized by NIST. This process includes identifying
cryptographic dependencies within existing systems and applications, and defining a
phased roadmap for transitioning to solutions compliant with the new PQC standards. To
support this migration, the GSA will integrate PQC requirements into its existing
acquisition vehicles, such as Multiple Award Schedules (MAS), Government-Wide
Acquisition Contracts (GWACs), and Enterprise Infrastructure Solutions (EIS). This
integration will enable government agencies to procure PQC-capable hardware,

software, and services efficiently.



Background & Context

The progression of quantum computing is widely recognized to pose a significant threat
to current public-key cryptography systems (e.g., RSA and elliptic curve cryptography).
These cryptographic systems secure virtually every aspect of modern society, including
internet communications, financial transactions, and national security, but could be
efficiently broken by quantum algorithms like Shor's algorithm. To preempt the 'Harvest
Now, Decrypt Later' scenario, governments and standardization bodies worldwide are
accelerating their transition to PQC. The U.S. government has underscored the
importance of PQC migration through executive orders and national security
memoranda, with the GSA's role being to concretely drive its implementation. As the
agency overseeing federal procurement, the GSA is indispensable in promoting the

adoption and widespread use of PQC standards across the federal landscape.

Strategic Significance & Outlook

The GSA's strategy represents a critical step for the federal government to effectively
address quantum threats and ensure the future of cybersecurity. Educational programs
for acquisition personnel and industry stakeholders, coupled with the integration of PQC
requirements into procurement vehicles, will stimulate both the supply and demand for
PQC-compliant products and services in the market. This is expected to encourage
private sector companies to accelerate the development and offering of PQC solutions.
The transition to PQC is more than just a technical upgrade; it is a strategic endeavor to
ensure long-term system resilience and national security. The GSA's initiatives
demonstrate a coordinated and planned approach by the federal government to tackle
complex technological challenges, potentially setting a precedent and positively

influencing PQC migration in the private sector.

Source: https://www.gsa.gov/technology/it-contract-vehicles-and-purchasing-programs/it-
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#34 Daiwa and Deloitte Advocate Phased Approach to
Post-Quantum Cryptography (PQC) Implementation

Published September 17, 2026  SiliconANGLE USA

| oveERVIEW

Daiwa and Deloitte propose treating Post-Quantum Cryptography (PQC)
implementation as a manageable migration program rather than a physics problem,
enabling organizations to streamline the transition. As PQC migration progresses
from discussion to deployment, it is crucial to test ready components while
addressing unresolved dependencies. Given the involvement of budget, product, and
governance aspects, even seemingly simple technical changes can take years,

making a phased approach essential for successful adoption.



| IN DEPTH

Key Findings

Daiwa and Deloitte have articulated a strategic framework designed to help
organizations successfully navigate the transition to Post-Quantum Cryptography (PQC).
They propose reconceptualizing PQC implementation not as an intractable physics
challenge, but as a manageable migration program with distinct, actionable steps,
thereby accelerating practical adoption by integrating budgetary, product, and

governance considerations.

Technical / Clinical Details

PQC involves new cryptographic algorithms engineered to withstand attacks from future,
powerful quantum computers that could break current public-key encryption standards.
Its implementation necessitates extensive modifications across IT infrastructure,
impacting key management, protocol updates, and application redesign. Daiwa and
Deloitte recommend a phased approach: identifying unresolved dependencies while
progressively testing components that are ready for deployment. This strategy enables
organizations to distribute risk, optimize resource allocation, and proceed with migration
efficiently. It shifts the paradigm from an all-at-once overhaul to an iterative, risk-
managed process, acknowledging the complexity inherent in securing vast digital

ecosystems.

Background & Context

The rapid advancement of quantum computing has brought the "Crypto-Apocalypse" —
the theoretical future where quantum computers render current encryption vulnerable —
closer to reality. Organizations worldwide, guided by bodies like the U.S. National
Institute of Standards and Technology (NIST) which is standardizing PQC algorithms,
are now developing PQC migration plans. This transition transcends a mere technical
upgrade; it demands comprehensive organizational strategy, significant investment,
robust risk management, and synchronized efforts across entire supply chains. The
involvement of leading financial and consulting firms like Daiwa and Deloitte provides
critical guidance for the broader industry, highlighting the imperative nature of this

cybersecurity evolution.



Strategic Significance & Outlook

PQC migration is a long-term undertaking, projected to span several years. This
proposed framework offers a pragmatic and efficient roadmap for enterprises to
undertake this transition. By adopting a phased approach, organizations can build
resilience against future quantum threats without disrupting current business operations.
This strategic guidance is expected to empower many businesses, particularly those
handling sensitive data such as financial institutions, to strengthen their security posture

and maintain the integrity of the digital economy in the quantum era.
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#35 Arclight Quantum Secures $15M Series A
Extension from China Mobile Fund to Accelerate
Quantum Software Development

Published September 18, 2026 Dealroom China

| OVERVIEW

Beijing-based full-stack quantum software company Arclight Quantum has raised
$13.8 million (approximately $15 million USD) in a Series A extension round from
China Mobile's Chain Leader Fund. The company specializes in middleware that
translates various hardware architectures into practical computational capabilities.
The new funding will be allocated to deepening quantum-Al integration, recruiting
scarce talent in quantum theory and system software, and collaborative research on
distributed chips and novel measurement-control architectures, accelerating the

practical application of quantum computing.



| IN DEPTH

Key Findings

Arclight Quantum, a Beijing-based full-stack quantum software development company,
successfully secured a $13.8 million USD (approximately $15 million) Series A extension
from China Mobile's Chain Leader Fund. This significant investment is earmarked to
deepen the integration of quantum and artificial intelligence (Al) and enhance the

company's crucial middleware platform.

Technical / Clinical Details

Arclight Quantum's core technology is middleware designed to bridge the gap between
diverse quantum hardware architectures, such as superconducting, ion trap, and
photonic quantum systems, and the application layer. This middleware facilitates the
efficient execution of computational tasks across different quantum processors, enabling
developers to create and deploy quantum algorithms without being constrained by
specific hardware. The newly acquired funds will be channeled into research and
development focusing on the synergy between quantum algorithms and Al technologies,
the recruitment of highly specialized talent in quantum theory and system software, and
collaborative research projects on distributed quantum chip technology and innovative
measurement and control architectures. This multi-pronged approach aims to maximize

the utility and accessibility of quantum hardware.

Background & Context

The quantum computing field is witnessing rapid advancements in hardware, but a
critical challenge remains in abstracting its complexity and developing compatible
software across heterogeneous hardware platforms. Companies like Arclight Quantum,
which provide essential middleware, are indispensable for enhancing the accessibility
and practicality of quantum computers. The investment from a major
telecommunications fund like China Mobile signifies a strategic move within China to
integrate quantum technologies beyond pure research into actual infrastructure and

services, reflecting a national push for leadership in this emerging sector.



Strategic Significance & Outlook

This funding round marks a crucial step for Arclight Quantum in establishing its position
as a leading software provider within the burgeoning quantum computing ecosystem.
The integration of quantum and Al holds the potential to unlock powerful computational
capabilities for a myriad of applications, including optimization problems, machine
learning, and novel materials discovery. Ultimately, Arclight Quantum's technology is
expected to accelerate the commercialization of quantum computing and drive its
adoption across a wide range of industries, solidifying China's footprint in the global

quantum landscape.
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#36 SCAC Unveils New National Roadmap to

Accelerate Quantum Research, Launching '‘Quantum
Grand Challenges' by 2028

Published September 18, 2026 The Quantum Insider USA

| OVERVIEW

The U.S. Science and Technology Policy Council (SCAC) has released a new
national roadmap to accelerate the development of scientifically useful quantum
computers. This roadmap outlines a three-phase framework, commencing with the
'Quantum Grand Challenges' initiative by 2028. In its initial phase, 17 domestic
national research institutes and industrial partners will collaborate on competitive
challenges to co-develop hardware, algorithms, and software, aiming to enhance the

nation's competitive edge in quantum technology.



| IN DEPTH

Key Findings

The U.S. Science and Technology Policy Council (SCAC) has unveiled a comprehensive
national roadmap designed to accelerate the realization of practically useful quantum
computers. This strategic plan features a three-phase approach, anchored by the
'‘Quantum Grand Challenges' initiative set to commence in 2028, providing a definitive

national direction for quantum technology research and development.

Technical / Clinical Details

The first phase of the roadmap, the '‘Quantum Grand Challenges,' will unite 17 leading
national research institutes across the United States with various industrial partners.
This collaborative effort will address competitive development challenges in quantum
hardware, algorithms, and software. Specific objectives include developing scalable
qubit architectures with inherent error correction capabilities, enhancing the performance
of quantum simulation and optimization algorithms, and creating novel software tools for
hybrid quantum-classical computing systems. These challenges are meticulously
designed to achieve 'quantum advantage'—where quantum computers demonstrably
outperform classical systems for specific tasks—and subsequently drive their practical

deployment across industries.

Background & Context

Quantum computing promises to deliver transformative advancements in numerous
sectors, including pharmaceutical development, financial modeling, artificial intelligence,
and materials science. As nations globally escalate their investments in this competitive
arena, the SCAC's roadmap positions as a critical national strategy for the U.S. to
maintain and bolster its leadership in quantum technology. This collaborative approach,
pooling expertise and resources from academia, government, and industry, aims to
achieve ambitious goals that would be difficult to reach through isolated research efforts.
The emphasis on robust collaboration between key domestic research institutions and

industrial players from the outset highlights a strong commitment to practical application.



Strategic Significance & Outlook

The SCAC's roadmap sets clear milestones for the advancement of quantum computing,
facilitating the effective allocation of research funding and the establishment of robust
collaborative frameworks. Successful implementation of this initiative is expected to
position the U.S. as a global leader in both quantum hardware and software, driving the
next wave of technological innovation. Over the coming years, the '‘Quantum Grand
Challenges' are anticipated to yield concrete technological breakthroughs, significantly

paving the way for the practical and widespread utilization of quantum computing.

Source: https://quantumzeitgeist.com/quantum-research-roadmap-scac-guide/

Collected: September 18, 2026 | Automated Research System (Gemini API)


https://quantumzeitgeist.com/quantum-research-roadmap-scac-guide/

