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This Week's Keyword

Quantum Race Intensifies
PQC adoption, FTQC roadmaps, and massive investments drive competition.

29
articles

Total Articles Analyzed

10
countries

Source Countries

$10B+
investment

IBM Quantum R&D

$1.68B
IPO

Quantinuum Funding

All 29 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01 NIST PQC Algorithms Regulator
y Update

●●●○
○

●●●●
○

●●●●
●

●●●●
○

●●●●
●

NIST advances 9 digital signature algorithms to
third round of PQC standardization, urging
crypto-agility.

#02
QEC Hardware
Demos

Research
Breakthr

ough

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

QEC moves from theory to hardware with demos
by Google, Quantinuum, QuEra, Atom
Computing, advancing FTQC.

#03
QML in
Pharma/Finance

Market A
pplication

●●●○
○

●●○○
○

●●●●
○

●●○○
○

●●●●
○

QML shows early promise in pharma and finance,
leveraging high-dimensional data processing for
AI.

#04
US CHIPS Act
Quantum

Governm
ent

Funding

●○○○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
●

US Commerce announces $2.1B CHIPS Act
incentives for 9 quantum companies, boosting US
leadership.

#05
US DOE Quantum
Funding

Governm
ent

Funding

●○○○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

DOE allocates $65M for quantum computing
research in software, control, and algorithms,
aiding FTQC.

#06 GSK PQC Adoption
Corporat

e
Strategy

●●○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

GSK adopts proactive PQC and crypto-agility
strategy to protect sensitive data from quantum
threats.

#07
Microsoft Windows
PQC

Product I
ntegratio

n

●●●○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
●

Microsoft Windows integrates hybrid
ML-KEM/ML-DSA for PQC security in API and
Active Directory, accelerating enterprise
migration.

#08 Let's Encrypt PQC
Product I
ntegratio

n

●●●○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

Let's Encrypt adopts Merkle Tree Certificates for
post-quantum web PKI, enhancing quantum
safety without speed loss.

#09
QuNorth 'Magne'
2027

New Prod
uct/Servi

ce

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

QuNorth (Denmark) to launch 'Magne' by 2027,
offering world's most powerful commercial Level
2 FTQC to Nordics.

#10
Japan Quantum
Funding Gap

Market
Analysis

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
○

Japan's OptQC raises ¥1.5B, revealing a vast
funding gap with US, raising 'Elpida-style failure
risk' concerns.

#11 QNNs ArXiv Survey Research
Overview

●●●○
○

●○○○
○

●●●○
○

●●●●
●

●●●●
○

ArXiv paper surveys QNNs, projecting enhanced
drug discovery and financial modeling accuracy,
but still early.

#12
Japan QC Investor
Focus

Market
Trend

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●○
○

Investor focus shifts to quantum computing
stocks in Japan as government designates it a
strategic growth area.
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#13
Quantinuum/Mitsubis
hi

Partnersh
ip

●●○○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Quantinuum and Mitsubishi Electric partner to
co-develop quantum applications for industrial
engineering and design.

#14
Quobly €115M
Funding

Startup
Funding

●●●●
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

France's Quobly secures €115M Series A to
industrialize silicon spin quantum processors for
2026 commercial launch.

#15
D-Wave Gate-Model
Roadmap

Corporat
e

Strategy

●●●●
○

●●○○
○

●●●●
○

●●●●
○

●●●●
●

D-Wave unveils gate-model roadmap targeting
100 logical qubits in fault-tolerant quantum
computing by 2032.

#16 Bitcoin Quantum Risk
Cybersec

urity
Warning

●●○○
○

●●●●
○

●●●●
●

●●○○
○

●●●●
●

ZeroTier CEO warns Bitcoin's quantum risk
extends to inter-institutional encrypted
communications, impacting broader finance.

#17
US-Japan AI
Partnership

Internati
onal Part
nership

●○○○
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

US and Japan launch $1B AI research partnership
focusing on quantum info science, fusion, and
biotech.

#18
Atom Computing
QEC

Research
Breakthr

ough

●●●●
●

●●○○
○

●●●●
○

●●●●
●

●●●●
●

Atom Computing demonstrates multi-cycle toric
code QEC on neutral atom platform, maintaining
logical error rates.

#19
QUDORA Japan
Launch

Market E
xpansion

●●●○
○

●●●●
○

●●●○
○

●●●●
○

●●●●
●

German QUDORA launches Japan subsidiary to
enter Asian market with proprietary Microwave
NFQC® technology.

#20
Quandela Photonic
QML

Research
Advance

ment

●●●●
○

●●○○
○

●●●○
○

●●●●
○

●●●●
●

Quandela advances photonic QML with silicon
photonics, demonstrating quantum reservoir
processing on programmable chips.

#21
QML Honest
Scorecard

Industry
Analysis

●○○○
○

●○○○
○

●●○○
○

●●●○
○

●●●●
○

QML science is real but practical advantage
unproven; breakthroughs likely from learning on
quantum data, per analysis.

#22 Coursera QML Intro
Educatio

nal
Overview

●○○○
○

●○○○
○

●○○○
○

●●○○
○

●●●○
○

Coursera explains QML fundamentals and
applications, highlighting quantum computers'
potential to enhance AI models.

#23
Quantinuum
Roadmap

Corporat
e Update

●●●○
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Quantinuum showcases its full-stack quantum
computing platform and roadmap towards
universal, fault-tolerant systems.

#24 Acoustic Atom Chip
Academic
Breakthr

ough

●●●●
●

●○○○
○

●●○○
○

●●●○
○

●●●●
●

Virginia Tech develops acoustic atom chip,
opening new quantum computing pathways with
sound waves for lower error rates.

#25
Google 'Willow'
Access

Research
Access

●●●●
○

●●○○
○

●●●●
○

●●●○
○

●●●●
●

King's College London gains early access to
Google's 'Willow' quantum chip, 13,000x faster
for neural modeling.

#26 Microsoft Majorana 2
New Prod
uct/Rese

arch

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

Microsoft unveils AI-designed 'Majorana 2'
quantum chip, 1,000x performance, targeting
2029 commercial system.

#27
IBM $10B Quantum
R&D;

Corporat
e

Strategy

●●●●
○

●●●○
○

●●●●
●

●●●●
○

●●●●
●

IBM commits $10B+ to quantum R&D;,
accelerating roadmap to 'IBM Quantum Starling'
fault-tolerant system by 2029.

#28
Quantinuum $1.68B
IPO

Market
Event

●●○○
○

●●●●
●

●●●●
●

●●●●
●

●●●●
●

Quantinuum raises $1.68B in US IPO, driving
quantum market with 98-qubit 'Helios' and future
'Apollo' systems.

#29
Quantum X Labs 50+
Qubit

New Prod
uct/Rese

arch

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Quantum X Labs unveils 50+ qubit neutral atom
platform, targeting thousands of qubits by H1
2027.

●●●●○ High ●●●○○ Med-High ●●○○○ Med ●○○○○ Low | Yellow highlight = featured article
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Three Questions That Demand Your Decision This Week

❶ Is your PQC migration strategy robust enough?
NIST's PQC standardization is advancing, and major players like Microsoft and GSK are integrating or adopting
PQC. With Windows Server 2025 supporting ML-DSA and Let's Encrypt adopting MTCs, the 'Q-Day' threat is
accelerating. Are your critical systems, supply chains, and data protection protocols ready for quantum-safe
encryption, or are you exposed to 'Harvest Now, Decrypt Later' risks?

❷ How will the intensifying FTQC race impact your long-term R&D;?
IBM's $10B+ investment and 2029 fault-tolerant target, Microsoft's AI-designed Majorana 2 chip, and
Quantinuum's $1.68B IPO signal an aggressive push towards practical quantum advantage. Breakthroughs in
QEC by Atom Computing and Google are foundational. Are your R&D; investments aligned with these
accelerating timelines, or do you risk falling behind competitors leveraging these advanced systems?

❸ Can you leverage quantum funding gaps in competitor regions?
While US/EU governments are pouring billions into quantum (CHIPS Act, DOE, Quobly's €115M), Japan's
largest quantum startup, OptQC, secured only ~$10M, highlighting a significant funding disparity. This creates
an 'Elpida-style failure risk' for Japanese hardware. Can your Business Development and Talent Acquisition
teams capitalize on this by attracting top talent or acquiring promising IP from underfunded regions?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

PQC Std

FTQC Race

US/EU Fund

QML App

Japan Gap

QUDORA JP

Acoustic Google EA

Item Quadrant ↑ Opportunity ↓ Threat

● PQC Std Critical PQC solutions Data compromise risk

● FTQC Race Critical Quantum advantage Tech obsolescence

● US/EU Fund Opp. R&D; acceleration —

● QML App Opp. AI enhancement —
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● Japan Gap Threat Attract talent/IP Japan's lag

● QUDORA JP Opp. Market expansion —

● Acoustic Ref. Long-term R&D; —

● Google EA Ref. Research access —
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Deep Dive ① ― Microsoft Windows Integrates PQC
#07 | 2026/06/02 | Microsoft | Tech Novelty●●●○○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

Microsoft Windows now supports hybrid ML-KEM/ML-DSA cryptography within its API and Active Directory
Certificate Services (ADCS) for Windows Server 2025. This integration combines classical and post-quantum
algorithms, providing a critical safeguard against future quantum computing threats.

The move enables enterprises to begin migrating their Public Key Infrastructure (PKI) to quantum-safe
standards, ensuring data protection across ubiquitous Windows environments. This is a foundational step for
securing digital assets against the impending 'Q-Day' threat.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The integration of PQC into Windows is a game-changer,
moving PQC from theoretical discussion to practical implementation. The published features are
realistic and necessary. Technical barriers include the complexity of large-scale enterprise PKI
migration and ensuring compatibility across diverse applications. [Opportunity] for US/EU
software vendors to develop PQC-compatible tools and services, and for cybersecurity firms to
offer migration consulting. [Threat] for OEMs and device manufacturers who fail to update their
systems and products to support these new standards, risking non-compliance and data
vulnerability. Next actions: [Procurement] Assess current PKI and identify PQC migration
roadmap by end of quarter. [R&D;] Begin testing PQC compatibility for all software products by
next month. [Executive] Mandate PQC readiness across all IT infrastructure by year-end.

Deep Dive ② ― Quantinuum's $1.68B IPO Fuels QC Market
#28 | 2026/06/05 | Reuters via SiliconANGLE | Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●●● US/EU Relevance●●●●●

Quantinuum, backed by Honeywell, successfully raised $1.68 billion in its US IPO, with shares priced at $60.
The company offers the 98-qubit 'Helios' ion-trap quantum computer and plans a multi-thousand qubit
'Apollo' system by 2029.

This significant market event validates investor confidence in quantum computing's commercial potential.
The capital infusion will accelerate Quantinuum's roadmap towards fault-tolerant systems, positioning it as a
leader in the global quantum race.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: Quantinuum's IPO is a clear signal of market maturity and
investor appetite for quantum computing. The $1.68B raised is realistic and provides
substantial capital for aggressive R&D.; Technical barriers remain in scaling ion-trap systems to
thousands of qubits while maintaining fidelity. [Opportunity] for US/EU materials & component
suppliers to partner with Quantinuum for next-gen hardware, and for OEMs to explore early
access to 'Apollo' for competitive advantage. [Threat] for other quantum startups struggling for
funding, as market attention consolidates around proven leaders. Next actions: [Business Dev]
Initiate partnership discussions with Quantinuum for component supply or application
development by next month. [Strategy] Re-evaluate internal quantum investment strategy in
light of this market validation by end of quarter.
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Deep Dive ③ ― Quantum Error Correction on Hardware
#02 | 2026/05/29 | (量子コンピューティング関連出版物) | Tech Novelty●●●●● Proximity●●○○○ Market
Impact●●●●● Data Reliability●●●●○ US/EU Relevance●●●●●

Quantum Error Correction (QEC) has transitioned from theory to practical hardware, with Google,
Quantinuum, QuEra, Atom Computing, and Alice and Bob demonstrating implementations. This marks a
critical step towards fault-tolerant quantum computing (FTQC).

The focus is now on scaling QEC code families (surface, qLDPC, bosonic) to commercially useful logical qubit
counts. Recent advancements include sub-threshold operation and improved physical-to-logical qubit ratios,
indicating progress in combating qubit decoherence and noise.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a fundamental breakthrough, proving QEC feasibility on
diverse hardware. The demonstrations are likely lab-scale but represent crucial validation. The
main technical barrier is scaling these QEC implementations to hundreds or thousands of logical
qubits with low overhead. [Opportunity] for US/EU R&D; teams to accelerate internal QEC
research and collaborate with these leading companies. Materials & component suppliers can
develop specialized cryogenic, laser, or control systems for QEC. [Threat] for companies not
actively investing in QEC, as their quantum computing roadmaps will be significantly delayed or
rendered obsolete. Next actions: [R&D;] Form a task force to evaluate QEC code families and
hardware platforms (superconducting, ion-trap, neutral atom) by next month. [Executive]
Allocate dedicated budget for QEC research and talent acquisition by end of quarter.

Other Notable Articles
IBM Commits $10B+ to Quantum R&D; (IBM)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●●

IBM's massive investment and 2029 fault-tolerant target set an aggressive pace for the quantum industry.

Microsoft Unveils AI-Designed 'Majorana 2' Quantum Chip (Zonebourse)
Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●●

AI-designed chip with 1,000x performance improvement and lead material breakthrough signals Microsoft's
strong topological QC push.

NIST Advances Nine Digital Signature Algorithms (Quantum XChange)
Tech Novelty●●●○○ Proximity●●●●○ Market Impact●●●●●

Crucial update on PQC standardization; companies must prioritize crypto-agility to prepare for future
mandates.

France's Quobly Secures €115M Funding (Founder Lodge)
Tech Novelty●●●●○ Proximity●●●○○ Market Impact●●●●○

Significant European funding for silicon spin qubits, targeting 2026 commercial launch via cloud access.

Japan's Largest Quantum Startup OptQC Secures ¥1.5 Billion (note)
Tech Novelty●○○○○ Proximity●●●●● Market Impact●●●●○

Highlights a stark funding gap in Japan's quantum sector, posing competitive risks and potential for IP/talent
migration.
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Recommended Actions This Week

Action recommendations based on article evaluation matrix and opportunity/threat analysis.

▍Immediate (this week)
• [Executive] Review PQC migration readiness across all business units, especially for long-term data
protection. (Ref: #01, #06, #07, #16)

• [R&D;] Initiate competitive analysis of IBM's and Microsoft's latest quantum roadmaps and chip
announcements. (Ref: #26, #27)

• [Procurement] Identify critical IT systems and software vendors for PQC compatibility assessments.
(Ref: #07)

▍Short-term (1 month)
• [Strategy] Develop a preliminary PQC migration roadmap, prioritizing high-risk data and systems.
(Ref: #01, #07)

• [R&D;] Evaluate QEC hardware demonstrations and assess implications for internal quantum
computing projects. (Ref: #02, #18)

• [Business Dev] Explore partnership opportunities with leading quantum hardware providers like
Quantinuum or Quobly. (Ref: #14, #28)

• [Talent Acquisition] Begin scouting for quantum talent, especially in regions with funding challenges
like Japan. (Ref: #10)

▍Medium-long term (quarter+)
• [Legal/IP] Monitor NIST PQC finalization and prepare for regulatory compliance updates. (Ref: #01)

• [R&D;] Invest in QML research, focusing on applications in high-dimensional data for pharma/finance.
(Ref: #03, #11)

• [Strategy] Develop a long-term quantum computing strategy, including potential quantum advantage
applications and infrastructure investments. (Ref: #27)

• [Procurement] Engage with IT vendors to ensure future product roadmaps include PQC support. (Ref:
#07)

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-06-07
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NIST Advances Nine Digital Signature Algorithms to
Third Round of Post-Quantum Cryptography
Standardization

OVERVIEW

The U.S. National Institute of Standards and Technology (NIST) has moved nine digital

signature algorithms into a third evaluation round for its post-quantum cryptography

(PQC) standardization process. This two-year evaluation phase underscores NIST's

commitment to cryptographic diversity and adapting to evolving quantum threats.
Organizations are urged to enhance their crypto-agility to prepare for future PQC

transitions and potential algorithm changes.

Published May 28, 2026  Quantum XChange  USA



IN DEPTH

Key Findings

The U.S. National Institute of Standards and Technology (NIST) has announced that nine
digital signature algorithms will proceed to a third evaluation round within its post-
quantum cryptography (PQC) standardization process. This decision initiates a rigorous
two-year assessment phase for these algorithms, marking a significant step towards
securing digital infrastructures against the future threat of quantum computers capable
of breaking current public-key cryptography.

Technical / Regulatory Details

Algorithm Selection: The new cohort of nine digital signature algorithms joins the
existing candidates, aiming to provide a broader and more diverse set of quantum-
safe options for standardization. This diversity is crucial for mitigating risks associated
with potential vulnerabilities in any single cryptographic family.

Evaluation Phase: During the next two years, the selected algorithms will undergo
intensive scrutiny, focusing on their security strength, computational efficiency, and
ease of implementation across various platforms. This process involves global
cryptographic community engagement and extensive testing.

Cryptographic Agility: NIST continues to emphasize the importance of
cryptographic agility, encouraging organizations to build systems that can seamlessly
switch between cryptographic algorithms. This ensures resilience against future
cryptographic breakthroughs or the discovery of flaws in standardized algorithms.

Background & Context

The advent of powerful quantum computers poses a severe threat to the public-key
cryptographic algorithms (e.g., RSA, ECC) that underpin modern digital security,
including secure internet communications, financial transactions, and government data
protection. NIST initiated its PQC standardization project in 2016, with initial algorithm
selections already made for key establishment and digital signatures. This additional
round specifically targets digital signature algorithms to further strengthen the pool of
robust, quantum-resistant choices, addressing the evolving threat landscape and
preparing for the "Q-Day" when quantum computers could render current encryption
methods obsolete.



Strategic Significance & Outlook

This advancement in the NIST PQC standardization process signifies a maturing effort to
provide robust and diverse quantum-safe cryptographic solutions. For enterprises and
government bodies, it reinforces the urgency of developing PQC migration roadmaps
and investing in crypto-agile infrastructures. Proactive measures, including staying
informed on NIST's progress and preparing systems for future algorithm updates, are
essential to ensure long-term data security and compliance with upcoming regulatory
mandates. This strategic foresight is vital for maintaining national security and industrial
competitiveness in the post-quantum era.

Source: https://quantumxc.com/blogs-podcasts/nist-pqc-algorithm-changes-crypto-agility/

Collected: June 05, 2026 | Automated Research System (Gemini API)

https://quantumxc.com/blogs-podcasts/nist-pqc-algorithm-changes-crypto-agility/


Quantum Error Correction Goes Live: Hardware
Demonstrations Signal a New Era for Fault-Tolerant
Quantum Computing

OVERVIEW

Quantum Error Correction (QEC) has officially transitioned from theoretical concept to

tangible hardware reality, marked by successful demonstrations from industry leaders

like Google, Quantinuum, QuEra, Atom Computing, and Alice and Bob. The

immediate challenge is now to identify the most scalable QEC code family—such as
surface, qLDPC, or bosonic codes—to rapidly achieve commercially viable logical

qubit counts. This critical progress, alongside sub-threshold operation and improved

physical-to-logical qubit ratios, represents significant milestones toward robust fault-

tolerant quantum computing.

Published Published May 29, 2026  (量子コンピューティング関連出版物)  USA



IN DEPTH

Background

Quantum computers hold the promise of solving problems currently intractable for
classical supercomputers, but their inherent sensitivity to environmental noise makes
qubits extremely susceptible to errors. Quantum Error Correction (QEC) has long been
the theoretical bedrock for addressing this fundamental vulnerability. Its recent
successful implementations on physical hardware platforms signify a monumental leap
forward, validating decades of research and significantly accelerating the industry's
progression towards Fault-Tolerant Quantum Computing (FTQC). The ability to reliably
protect delicate quantum information is paramount for unlocking the full potential of
quantum computing across diverse applications, from advanced materials science and
drug discovery to financial modeling and artificial intelligence. Crucially, advancements in
QEC directly influence the feasibility and timeline for achieving a practical quantum
advantage in large-scale, real-world scenarios.

Key Findings

Quantum Error Correction (QEC), previously a theoretical cornerstone, has achieved a
critical inflection point with successful demonstrations on practical hardware platforms
by leading industry players. Companies including Google (with its Willow chip),
Quantinuum (Helios), QuEra, Atom Computing, and Alice & Bob have independently
validated QEC mechanisms on their respective quantum systems. This pivotal
advancement marks a definitive shift from purely theoretical exploration to tangible
engineering validation, fundamentally accelerating the path towards developing fault-
tolerant quantum computers (FTQC).



Technical Deep Dive

Industry Demonstrations & Platforms:

Google Willow: This superconducting quantum processor has showcased
foundational error correction capabilities, leveraging established superconducting
circuit technology.

Quantinuum Helios: Renowned for its high-fidelity operations, this ion-trap
quantum computer now robustly demonstrates QEC, leveraging the platform's
intrinsic qubit control and connectivity.

QuEra & Atom Computing: Both companies are advancing QEC on neutral atom
platforms, which are actively being explored for their inherent scalability and
promising qubit coherence times.

Alice & Bob: These innovators are pioneering QEC using bosonic codes and "cat
qubits," demonstrating fundamentally novel approaches to quantum error
protection that encode information redundantly within a single oscillator.

Core QEC Concepts: The foundational principles of QEC involve several critical
concepts, including robust error detection, various error-correcting code families
(such as surface codes, quantum low-density parity-check (qLDPC) codes, and
bosonic codes), the principle of redundancy, and the crucial threshold theorem. These
concepts are indispensable for actively combating qubit decoherence and
environmental noise.

Recent Progress & Metrics: Significant advancements include achieving operations
below the error threshold, a critical milestone where the logical error rate decreases
exponentially as the physical error rate falls beneath a specific critical value.
Furthermore, ongoing improvements in the physical-to-logical qubit ratio signify a
substantial reduction in the resource overhead required for QEC, bringing fault-
tolerance closer to practical realization.

The Scaling Challenge: The contemporary technical race in QEC is focused on
identifying which QEC code family—or combination thereof—offers the most efficient
and rapid path to scale to a commercially viable number of logical qubits. This
scalability is paramount for quantum computers to tackle real-world problems far
beyond the limitations of the current Noisy Intermediate-Scale Quantum (NISQ) era.



Strategic Significance & Outlook

The successful hardware demonstration of QEC represents a transformative milestone for
the quantum computing industry, instilling increased confidence in the long-term
viability and eventual commercial utility of the technology. The immediate future will be
characterized by intensified efforts to optimize existing QEC codes and innovate new
ones, aiming to achieve higher logical qubit counts with significantly fewer physical
qubits. Concurrently, advancements in hardware-software co-design will become critical
to efficiently manage the substantial resource overhead intrinsically associated with QEC.
This collective progress is anticipated to pave the way for the emergence of truly useful
fault-tolerant quantum computing (FTQC) systems within the next few years, which will
dramatically expand quantum computing's potential impact across society and the
global economy. Investors and industry stakeholders should closely monitor
breakthroughs in scaling efficiency and error reduction metrics, as these will be key
determinants of market leadership and technological advantage.

Source: https://quantumzeitgeist.com/what-is-quantum-error-correction/
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Quantum Machine Learning Shows Promising Results
in Pharma and Finance, Revolutionizing AI Capabilities
through High-Dimensional Data Processing

OVERVIEW

Quantum Machine Learning (QML), a fusion of quantum computing and AI, is poised

to revolutionize machine learning methodologies and decision-making. Pioneering

organizations in pharmaceuticals and finance are already applying QML to drug

discovery, portfolio optimization, and risk assessment, yielding promising results.
Leveraging quantum data structures like superposition and entanglement, QML

enables the processing of ultra-high-dimensional data and extraction of richer

insights, breaking through the limitations of classical AI.

Published June 04, 2026  Open Source For You  India



IN DEPTH

Key Findings

Quantum Machine Learning (QML) is demonstrating promising early results in critical
sectors like pharmaceuticals and finance, signaling a potential revolution in AI
capabilities. By merging quantum computing with artificial intelligence, QML is proving
effective in accelerating drug discovery, optimizing financial portfolios, and enhancing
risk assessment through its unique ability to process ultra-high-dimensional data and
extract deeper insights.

Technical / Clinical Details

Fusion of Quantum Computing and AI: QML harnesses the unique properties of
quantum mechanics, such as superposition and entanglement, to handle complex
data structures more efficiently than classical computers. This capability allows it to
overcome the computational limitations of traditional AI algorithms and construct
more sophisticated pattern recognition and predictive models.

Specific Applications:

Pharmaceutical Sector: QML is being applied to significantly shorten drug
candidate screening times and improve the accuracy of molecular simulations,
thereby accelerating the entire drug discovery process.

Financial Sector: Advances include optimizing investment portfolios through
complex market data analysis, more precise evaluation of credit and market risks,
and enhanced fraud detection capabilities.

Leveraging Quantum Data Structures: QML capitalizes on the exponential
information storage capacity of quantum states to explore high-dimensional data
spaces unattainable by classical bits. This enables the extraction of more relevant
features from data, holding the potential to achieve higher accuracy with less input
data.



Background & Context

Classical machine learning faces increasing computational hurdles as data volumes grow
and models become more complex. Extracting actionable insights from vast, intricately
correlated datasets often requires prohibitive amounts of time and resources even on
supercomputers. Quantum computing offers a potential solution to this computational
bottleneck, positioning QML as the next frontier for AI. The promising early
demonstrations indicate that quantum technologies are approaching a point of
delivering practical value, leading to accelerated investment in research and
development across industries.

Strategic Significance & Outlook

While still in its nascent stages, QML's transformative potential is immense. Over the
coming years, the advent of more powerful quantum hardware and advanced QML
algorithms is expected to enable solutions for problems of unprecedented scale and
complexity. QML is particularly anticipated to establish a "quantum advantage" over
classical approaches in areas like quantum chemistry simulations, complex optimization
problems, and deep learning model training. This will drive innovative changes not only
in pharmaceuticals and finance but also in logistics, energy, and materials science,
reshaping multiple industries and offering significant competitive advantages to early
adopters and developers.

Source: https://www.opensourceforu.com/2026/06/quantum-machine-learning-merging-quantum-
computing-and-ai/
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U.S. Commerce Department Announces ~$2.1 Billion in
CHIPS Act Incentives for Nine Quantum Companies,
Highlighting D-Wave and Quantinuum as Key
Beneficiaries

OVERVIEW

The U.S. Department of Commerce has issued Letters of Intent for approximately $2.1

billion in incentives under the CHIPS and Science Act to nine quantum-related

companies. This substantial funding aims to bolster the U.S. quantum technology

sector, with D-Wave Quantum and Quantinuum identified as primary beneficiaries.

The strategic investment reflects a commitment to maintaining U.S. leadership in

quantum technologies for national security and industrial competitiveness.

Published June 03, 2026  Foreign Policy Journal  USA



IN DEPTH

Key Findings

The U.S. Department of Commerce has announced its intent to provide approximately
$2.1 billion in incentives under the CHIPS and Science Act to nine quantum-related
companies. This significant financial injection is designed to substantially boost the U.S.
quantum technology landscape, with D-Wave Quantum and Quantinuum highlighted as
key beneficiaries. The move is a strategic effort to solidify U.S. leadership in quantum
technologies, critical for both national security and industrial competitiveness.

Technical / Regulatory Details

Funding Scope and Recipients: The roughly $2.1 billion in incentives will support a
broad spectrum of quantum technologies, including quantum computing, sensing,
and communication, covering research and development, manufacturing, and
workforce development. The nine selected companies are tasked with advancing the
commercialization and practical application of quantum technologies within their
respective specializations.

Primary Beneficiaries: D-Wave Quantum (NYSE: QBTS), known for its annealing and
nascent gate-model quantum systems, and Quantinuum (part of Honeywell,
NASDAQ: HON), a leader in ion-trap quantum computing, are among the most
prominent recipients. These investments are expected to accelerate hardware
development, overcome scaling challenges, and improve the overall performance of
quantum systems.

Parallel Industry Investment: This government initiative coincides with IBM's
commitment to invest over $10 billion in quantum computing by 2029, further
demonstrating a surging interest and investment trend across the quantum industry.
This dual public-private investment strategy aims to create a robust and self-
sustaining quantum ecosystem.



Background & Context

Quantum technologies are widely recognized as the next frontier for national security,
economic growth, and scientific discovery, prompting a global race for dominance. The
CHIPS and Science Act was enacted to strengthen U.S. competitiveness in critical
technology sectors, including semiconductors. The current incentives for quantum
companies are a direct extension of this act, aiming to ensure the U.S. maintains a
strategic advantage against global rivals, particularly China, in the rapidly advancing
quantum domain. This funding is crucial for bridging the gap between fundamental
research and commercialization, accelerating the practical deployment of quantum
capabilities.

Strategic Significance & Outlook

The allocation of approximately $2.1 billion in government funding is set to significantly
accelerate quantum technology innovation and commercialization within the U.S.
Investments in key players like D-Wave and Quantinuum are expected to drive the
development of more powerful and reliable quantum computers and devices, opening
new avenues for application. This will likely lead to breakthrough solutions in
pharmaceuticals, materials science, finance, logistics, and AI. Beyond mere technological
advancement, this investment establishes a foundational pillar for long-term U.S.
economic growth and technological leadership, fostering a robust domestic quantum
industry and talent pipeline.

Source: https://www.foreignpolicyjournal.com/2026/06/02/u-s-department-of-commerces-2b-quantum-
push-places-d-wave-nyse-qbts-and-honeywell-nasdaq-hon-quantinuum-in-focus/
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U.S. Department of Energy Announces $65 Million
Funding for Quantum Computing Research to Advance
Software, Control Systems, and Algorithms

OVERVIEW

The U.S. Department of Energy (DOE) has allocated $65 million for quantum

computing research, distributing 38 awards across 10 projects focused on advancing

software, control systems, and algorithms. This investment aims to demonstrate the

utility of quantum computing for scientific research within DOE's mission areas and
improve the software stack, including support for error detection, prevention,

protection, mitigation, and correction. This support represents a critical step towards

realizing fault-tolerant quantum computers.

Published May 29, 2026  U.S. Department of Energy (DOE)  USA



IN DEPTH

Key Findings

The U.S. Department of Energy (DOE) has committed $65 million in funding for quantum
computing research, specifically targeting advancements in software, control systems,
and algorithms. This significant investment is distributed across 38 awards within 10
distinct projects, underscoring the DOE's strategic push to bolster U.S. leadership in
quantum science and technology. The funding is expected to accelerate breakthroughs
essential for developing practical and reliable quantum computing systems.

Technical / Clinical Details

Funding Allocation: The grants are designated for fundamental and applied research
to enhance the performance and reliability of quantum computers.

Software Development: Support includes optimizing quantum algorithms,
developing quantum compilers, and creating advanced quantum operating
systems.

Control Systems: Funding will foster the development of sophisticated control
hardware and software systems crucial for precise qubit manipulation and
suppressing decoherence.

Algorithm Research: The investment aids in exploring novel quantum algorithms
designed to solve complex problems relevant to DOE's mission areas, such as
materials science, energy storage, fusion energy, and high-energy physics.

Error Management Focus: A notable portion of the funding is directed towards
improving quantum error detection, prevention, protection, mitigation, and correction
(QEC) mechanisms. These are vital for transitioning from noisy intermediate-scale
quantum (NISQ) devices to fault-tolerant quantum computers (FTQC).



Background & Context

Quantum computing represents a transformative technology with the potential to
resolve long-standing scientific challenges and enhance national economic
competitiveness and security. The DOE recognizes quantum computing's profound
potential to drive scientific discovery across its broad mission landscape. However,
current quantum computers are still in their infancy, facing significant hurdles related to
error rates and scalability. This funding initiative is a strategic effort to overcome these
challenges, paving the way for the development of practical quantum computing
systems that can deliver real-world impact.

Strategic Significance & Outlook

The DOE's $65 million investment will significantly accelerate foundational quantum
computing research in U.S. institutions and universities. Strengthening the software
stack, developing more robust control systems, and discovering efficient quantum
algorithms are all indispensable for realizing larger-scale, reliable quantum computers.
This will drive scientific breakthroughs within DOE's mission areas, leading to potential
solutions for critical societal issues such as climate change modeling, new materials
design, and energy efficiency. Ultimately, this investment will contribute to the
maturation of the quantum ecosystem and play a pivotal role in establishing enduring
U.S. technological leadership.

Source: https://www.energy.gov/science/articles/department-energy-announces-65-million-quantum-
computing-research
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GSK Announces Proactive Post-Quantum Cryptography
Adoption and Crypto-Agility Strategy to Counter
Quantum Computing Threats

OVERVIEW

Pharmaceutical giant GSK has unveiled a strategy to prepare for the post-quantum

cybersecurity era, acknowledging the potential vulnerability of current encryption

methods to powerful future quantum computers. The company emphasizes early

migration to quantum-safe encryption and achieving "crypto-agility" to adapt to
technological advancements. This proactive approach aims to protect sensitive data

across its systems, from clinical trials to global supply chains, and to meet evolving

regulatory requirements like GDPR and HIPAA.
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IN DEPTH

Key Findings

Global pharmaceutical leader GSK has announced a proactive cybersecurity strategy to
prepare for the post-quantum era, addressing the potential vulnerability of current
encryption methods to future powerful quantum computers. The company is
accelerating its transition to quantum-safe cryptography (PQC) and establishing "crypto-
agility" to adapt to future technological advancements. This forward-thinking initiative is
designed to safeguard sensitive data across its extensive operations, including clinical
trial data, R&D intellectual property, and global supply chain communications, from
emerging quantum threats.

Technical / Clinical Details

Transition to Post-Quantum Cryptography (PQC): GSK is initiating a phased
migration to new cryptographic algorithms capable of resisting attacks from quantum
computers. This is crucial for addressing the "Harvest Now, Decrypt Later" threat
model, where encrypted data intercepted today could be decrypted in the future by
sufficiently powerful quantum machines.

Establishment of Crypto-Agility: The company is embedding crypto-agility into its
IT infrastructure and security systems. This ensures flexibility to rapidly upgrade or
replace existing cryptographic schemes as quantum technology evolves or new PQC
standards emerge, minimizing disruption and maintaining security posture.

Scope of Data Protection: The protective measures will cover a wide array of
sensitive corporate data, including patient information, intellectual property from
research and development, manufacturing processes, and supply chain management
systems. Safeguarding this data is paramount for competitive advantage and patient
privacy.

Regulatory Compliance: Proactive PQC adoption is essential for compliance with
stringent data protection regulations such as GDPR and HIPAA. GSK's strategy
anticipates future regulatory requirements for quantum-safe encryption, positioning
the company as a leader in data security governance.



Background & Context

The progression of quantum computing presents a fundamental threat to conventional
cryptographic methods. This impact is particularly profound in sectors like
pharmaceuticals, which handle vast amounts of sensitive information requiring long-
term protection. While the precise timeline for practical quantum computers remains
debated, experts predict their capability to break current public-key cryptography within
the next 10-20 years. In anticipation of this "Q-Day," standardization bodies like NIST are
actively developing PQC algorithms, compelling enterprises to develop and execute
strategies for data security. GSK's assertive stance sets a precedent for the broader
healthcare industry on the urgency of PQC migration.

Strategic Significance & Outlook

GSK's early adoption of PQC and pursuit of crypto-agility will play a pivotal role in
solidifying its position as an industry leader in cybersecurity and data protection. This
approach not only maintains competitive advantages in R&D and ensures patient trust
but also facilitates smoother adaptation to future regulatory changes. It is anticipated
that more pharmaceutical and healthcare companies will follow suit, accelerating
industry-wide investment in quantum-safe digital infrastructure. This trend clearly
demonstrates that the advancement of quantum computing is not merely a technical
challenge but an integral component of corporate strategy and resilience, with
significant implications for long-term business viability and innovation.

Source: https://www.gsk.com/en-gb/innovation/technologies/post-quantum-cryptography/
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Microsoft Windows Integrates Hybrid ML-KEM/ML-
DSA Cryptography, Enabling Post-Quantum Security
for API and Active Directory Certificate Services

OVERVIEW

Microsoft Windows platform now extends quantum-safe support to its protocols and

platform components, facilitating the transition to post-quantum cryptography (PQC).

New features include hybrid ML-KEM and ML-DSA support within the Windows

cryptographic API, combining classical and post-quantum elements for enhanced
security. Additionally, Windows Server 2025 Active Directory Certificate Services

(ADCS) will natively support ML-DSA certificate issuance, accelerating PQC migration

in enterprise PKI. This bolsters data protection against future quantum computing

threats.
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IN DEPTH

Key Findings

Microsoft has announced significant new features for its Windows platform, extending
quantum-safe support across protocols and platform components to accelerate the
transition to post-quantum cryptography (PQC). Key developments include the
integration of hybrid ML-KEM and ML-DSA algorithms within the Windows
cryptographic API and the general support for ML-DSA certificates in Windows Server
2025's Active Directory Certificate Services (ADCS). These advancements provide
organizations with essential tools to bolster data security against the potential
cryptographic threats posed by future quantum computers.

Technical / Regulatory Details

Hybrid Cryptography Adoption: The introduction of hybrid ML-KEM (Key
Encapsulation Mechanism) and ML-DSA (Digital Signature Algorithm) support in the
Windows cryptographic API employs a dual-layer approach. This method combines
established classical cryptographic algorithms with new post-quantum algorithms,
ensuring robust security. In the event that a PQC algorithm is compromised or found
vulnerable, the classical component acts as a safeguard, providing a fallback security
layer.

Active Directory Certificate Services (ADCS) PQC Readiness: Windows Server 2025
will feature ADCS with native support for issuing ML-DSA certificates. This is a critical
functionality for enterprises seeking to migrate their internal Public Key Infrastructure
(PKI) to a quantum-safe state. As ADCS is the cornerstone for certificate issuance and
management within Active Directory environments, its PQC compatibility is
indispensable for enhancing organizational-wide security.

Platform-Wide Integration: Microsoft's PQC strategy goes beyond mere algorithm
or API support, aiming to embed quantum-safe capabilities throughout core
Windows OS protocols and platform components. This comprehensive approach
ensures that security is enhanced at the operating system level, allowing a broader
range of applications and services to benefit from PQC protection.



Background & Context

The rapid progress in quantum computing has intensified discussions around "Q-Day"—
the theoretical point at which quantum computers could break current public-key
cryptography. This prospect makes the migration to PQC an urgent global priority.
Microsoft's announcements align with the PQC standardization efforts led by
organizations like the National Institute of Standards and Technology (NIST). Enterprises
and government agencies must plan and execute PQC migration strategies to counteract
the "Harvest Now, Decrypt Later" threat, where encrypted data intercepted today could
be decrypted by future quantum machines. Given Windows' ubiquitous global presence,
Microsoft's PQC support holds immense influence over the global PQC transition.

Strategic Significance & Outlook

The integration of PQC into Microsoft Windows offers a crucial foundation for businesses
and organizations to protect their digital assets from future quantum threats. The ADCS
support for ML-DSA certificates will streamline PQC migration for large-scale enterprise
PKIs, contributing to overall security infrastructure enhancement. This move is expected
to spur other OS vendors and cloud providers to accelerate their PQC initiatives,
fostering the development of a quantum-safe digital ecosystem. Ultimately, applications
and services operating on the Windows platform will increasingly benefit from PQC,
contributing to a more secure digital society worldwide.

Source: https://techcommunity.microsoft.com/blog/microsoft-security-blog/new-windows-features-to-
secure-today%E2%80%99s-data-in-a-post-quantum-world/4523370
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Let's Encrypt Adopts Merkle Tree Certificates (MTCs)
for Post-Quantum Web PKI, Enhancing Quantum Safety
Without Sacrificing Speed

OVERVIEW

Let's Encrypt, a leading SSL/TLS certificate provider, plans to integrate Merkle Tree

Certificates (MTCs) for post-quantum authentication in Web PKI, aiming for quantum-

safe web services without speed compromise. Increased urgency for post-quantum

authentication stems from stricter PQC timelines by NSA and Google, and the
inclusion of ML-DSA in Go 1.27. MTCs offer a promising solution to the larger

signature and public key sizes associated with PQC algorithms in Web PKI.
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IN DEPTH

Key Findings

Let's Encrypt, a prominent provider of free SSL/TLS certificates, has announced its
strategy to implement post-quantum authentication in the Web Public Key Infrastructure
(PKI) by adopting Merkle Tree Certificates (MTCs). This initiative aims to achieve
quantum-safe Web PKI without compromising performance, addressing critical
challenges posed by the larger key and signature sizes of post-quantum cryptographic
(PQC) algorithms. This move represents a significant step towards securing web
communications for the long term.

Technical / Regulatory Details

Merkle Tree Certificates (MTCs) Implementation: MTCs are designed to efficiently
verify multiple certificate signatures, effectively managing the increased data load
resulting from larger PQC algorithm signature and public key sizes. This capability
allows Web PKI to maintain web page load times and TLS handshake efficiency while
ensuring quantum security.

Heightened Urgency for PQC: The urgency for post-quantum authentication has
increased due to stricter PQC migration timelines set by major organizations like the
National Security Agency (NSA) and Google. This reflects a growing consensus on the
critical need to prepare for "Q-Day," the point at which quantum computers could
break current cryptographic standards.

ML-DSA Integration in Go 1.27: The addition of the ML-DSA (Dilithium) algorithm
to version 1.27 of the Go programming language indicates the pervasive integration
of PQC into the software development ecosystem. This facilitates easier development
of PQC-compatible applications and services.

Web PKI Challenges: PQC algorithms typically feature larger signature data and
public key sizes compared to classical cryptography. This can lead to increased
network bandwidth consumption and higher latency within the Web PKI. MTCs are
considered a promising solution to mitigate these performance impacts.



Background & Context

Current TLS/SSL certificates rely on classical cryptographic algorithms (RSA and ECC),
which are vulnerable to being broken by powerful future quantum computers. This
threat could compromise web authentication, data confidentiality, and integrity,
undermining the overall trustworthiness of the internet. Let's Encrypt, which provides
certificates for hundreds of millions of websites globally, plays a crucial role in securing
the web. Its commitment to PQC and the adoption of innovative technologies like MTCs
will significantly influence the entire web ecosystem by setting a benchmark for
maintaining performance while transitioning to quantum safety.

Strategic Significance & Outlook

Let's Encrypt's introduction of MTCs is a pivotal development for enabling post-quantum
authentication in Web PKI. This will help secure websites worldwide against quantum
computing threats, offering users a safer browsing experience. As the implementation
and adoption of MTCs progress, it is expected to spur web browsers, server software,
and other PKI-related tools to accelerate their PQC readiness. This initiative is an
essential contribution to maintaining a robust internet security foundation for the future,
ensuring the digital world remains secure against evolving threats.

Source: https://letsencrypt.org/2026/06/03/pq-certs
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Denmark's QuNorth to Deliver World's Most Powerful
Commercial Level 2 Fault-Tolerant Quantum
Computing Capacity to Nordics by 2027 with 'Magne'

OVERVIEW

Danish quantum computing firm QuNorth plans to launch its new quantum

computer, 'Magne,' in early 2027, bringing the world's most powerful commercial

Level 2 fault-tolerant quantum computing capabilities to the Nordic region. This

initiative, discussed during a visit to Simula Research Laboratory in Norway, aims to
provide a competitive edge in materials science, optimization, and secure quantum

software research. Magne's deployment is expected to significantly strengthen the

Nordic quantum ecosystem.
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IN DEPTH

Key Findings

QuNorth, a Danish quantum computing company, has announced its plans to deploy
'Magne,' a new quantum computer, by early 2027. Magne is slated to become the
world's most powerful commercial Level 2 quantum computer, providing fault-tolerant
computing capabilities to the Nordic region. This strategic move, discussed during
QuNorth's visit to the Simula Research Laboratory in Norway, is expected to give a
significant competitive advantage in fields such as materials science, optimization, and
secure quantum software development, thereby fortifying the Nordic quantum
ecosystem.

Technical / Clinical Details

Magne's Performance Profile: Positioned as a commercial Level 2 quantum
computer, Magne implies that it will feature limited quantum error correction,
capable of outperforming classical computers for specific applications. The
description "world's most powerful" suggests high expectations for its computational
capacity and efficiency compared to contemporary commercial offerings.

Contribution to Fault Tolerance: The provision of fault-tolerant computing
capabilities is paramount for quantum computers to solve real-world problems
reliably. Error correction is one of the most significant challenges in quantum
computing, and Magne's inherent capabilities in this regard mean more stable and
trustworthy computations, crucial for complex simulations.

Underlying Technology (Inferred): While specific architectural details are not
provided, given the context of advanced quantum research and development in the
Nordic region, Magne is likely based on one of the leading quantum computing
modalities, such as superconducting circuits, ion traps, or neutral atoms.



Background & Context

The Nordic countries have a strong track record of leadership in scientific research and
technological innovation. In the quantum computing sector, the region has been
proactively investing in research and development. The collaboration between QuNorth
and Simula Research Laboratory exemplifies the growing synergy between academia and
industry, vital for fostering regional innovation ecosystems. Providing high-performance
quantum computing resources at a regional level ensures that local businesses and
research institutions have access to cutting-edge computational power, which is critical
for enhancing international competitiveness.

Strategic Significance & Outlook

The operational launch of QuNorth's Magne is expected to significantly accelerate
quantum computing adoption and research across the Nordic region. Magne holds the
potential to become a powerful tool for designing new materials in materials science,
solving complex optimization problems in logistics and finance, and developing
quantum-safe software in cryptography. This initiative will enable the Nordic region to
establish itself as a global player in quantum technology, playing a crucial role in the
worldwide quantum race. Furthermore, Magne's success could serve as a model for
quantum computing infrastructure development in other regions, stimulating broader
adoption and innovation.

Source: https://www.simula.no/about/news/quantum-collaboration-nordics-qunorth-visits-simula
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Japan's Largest Quantum Startup OptQC Secures ¥1.5
Billion, Revealing Vast Funding Gap with U.S. and
Raising 'Elpida-Style Failure Risk' Concerns

OVERVIEW

OptQC, Japan's largest quantum startup, raised ¥1.5 billion (approximately $10

million), highlighting a significant funding disparity compared to U.S. counterparts

like PsiQuantum's $1 billion in 2025. This funding gap raises concerns about an

'Elpida-style failure risk' where Japanese quantum hardware development outpaces
ecosystem and talent development, leading to potential stagnation due to capital

scarcity. The article discusses leveraging policy support, such as SBIR programs, to

help startups overcome this 'Death Valley' of funding.
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IN DEPTH

Key Findings

OptQC, recognized as Japan's largest quantum startup, recently secured ¥1.5 billion
(approximately $10 million) in funding. However, this figure starkly contrasts with the $1
billion raised by U.S.-based PsiQuantum in 2025, revealing a massive international
funding gap. This disparity highlights a critical concern for Japanese quantum startups:
the 'Elpida-style failure risk,' where advanced hardware development outpaces the
growth of a supportive ecosystem and talent pool, potentially leading to stagnation due
to insufficient capital.

Technical / Industry Context

Funding Discrepancy: Annual venture capital (VC) investment in Japanese quantum
startups is significantly lower—multiple times less—than in their U.S. counterparts.
This makes it particularly challenging to secure the colossal investments required for
hardware development, which is capital-intensive in quantum computing.

The 'Elpida-style Failure Risk': This term refers to the historical case of Elpida
Memory, a Japanese DRAM manufacturer that, despite having superior technology,
succumbed to bankruptcy due to its inability to compete in the global funding race.
The concern is that highly promising Japanese quantum startups could face a similar
fate, failing to commercialize due to a lack of sustained financial backing.

Ecosystem and Talent Development Challenges: The funding deficit affects not
only hardware development but also software, algorithm, and application
development, as well as the cultivation of skilled personnel. A robust quantum
ecosystem requires balanced growth across hardware, software, services, talent, and
funding.



Background & Policy Discussion

The Japanese government has designated quantum technology as a strategic growth
sector, increasing public funding for R&D. However, large-scale private sector investment
remains limited. The article advocates for policy interventions similar to the U.S. Small
Business Innovation Research (SBIR) program, which provides government contracts and
grants to small businesses for R&D with commercial potential. Such initiatives are crucial
for facilitating early-stage investments and helping startups navigate the "Death Valley"
of funding, bridging the gap between innovative research and commercial viability.

Strategic Significance & Outlook

For Japan's quantum computing sector to maintain international competitiveness and
ultimately commercialize practical quantum computers, a concerted effort involving
substantial funding from both government and private sectors is indispensable.
Strengthening support mechanisms, particularly to help startups cross the "death valley"
of growth, is critical. Policy-wise, implementing SBIR-like programs and creating an
environment conducive for venture capitalists to invest in quantum technologies are
urgent priorities. This strategic approach is expected to enable Japanese quantum
technology to establish a significant presence in the global market, avoid past pitfalls like
Elpida, and achieve sustainable growth.

Source: https://note.com/busintemasamo1/n/n0353fd3a029d?hl=en
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ArXiv Paper Surveys Quantum Neural Networks
(QNNs), Projecting Enhanced Drug Discovery and
Financial Modeling Accuracy

OVERVIEW

An arXiv paper presents a comprehensive survey on Quantum Neural Networks

(QNNs), an emerging field leveraging quantum mechanics to boost machine learning

capabilities. QNNs harness qubits to process vast datasets more efficiently, promising

faster training times and improved accuracy in complex tasks like drug discovery and
financial modeling. The paper evaluates various QNN approaches, summarizing their

performance, precision, training duration, and resource requirements, significantly

broadening the applicability of quantum AI.

Published May 29, 2026  arXiv  USA
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Key Findings

A recently published arXiv paper provides an extensive survey on Quantum Neural
Networks (QNNs), an emerging field that harnesses quantum mechanics to significantly
enhance machine learning capabilities. The research concludes that QNNs have the
potential to process vast amounts of data more efficiently by leveraging qubits, offering
dramatically faster training times and improved accuracy in complex applications such as
drug discovery and financial modeling. This study marks a crucial milestone in the
development of quantum AI.

Technical / Clinical Details

QNN Fundamental Principles: QNNs integrate quantum mechanical principles like
superposition and entanglement into the architecture and learning processes of
neural networks. This allows them to explore high-dimensional feature spaces
unattainable by classical neural networks, leading to more efficient learning of
complex data patterns.

Efficient Data Processing: By exploiting the exponential information storage
capacity of qubits, QNNs hold the potential to represent and process large datasets
with significantly fewer resources than classical computers. This translates into
substantial computational efficiency gains, particularly for big data analytics.

Application Domains:

Drug Discovery: QNNs can accelerate the screening and optimization of new
drug candidates by performing more accurate and rapid quantum chemistry
simulations of molecular structures, thereby reducing the time and cost associated
with drug development.

Financial Modeling: They can enhance the accuracy of risk factor extraction from
complex financial market data, improving portfolio optimization, high-frequency
trading strategies, and fraud detection.



Paper's Evaluation Scope: The paper meticulously compares and evaluates various
QNN architectures, including Variational Quantum Circuits (VQC)-based QNNs,
Quantum Convolutional Neural Networks (QCNNs), and Quantum Boltzmann
Machines (QBMs), detailing their performance, accuracy, training times, and required
quantum resources.

Background & Context

Artificial Intelligence (AI) and Machine Learning (ML) are at the core of modern
technology, yet classical computers face inherent limitations in computational power
when dealing with increasingly large and complex datasets. To overcome this challenge,
quantum computing is gaining significant attention, with QML emerging as a primary
approach. QNN research demonstrates how quantum computing can contribute to
practical AI applications, holding the potential to drive the next generation of AI
breakthroughs. Academic research into the theoretical foundations and implementation
possibilities of QNNs is currently very active.

Strategic Significance & Outlook

While QNNs are still in an early research phase, their development is crucial for shaping
the future of quantum AI. As quantum hardware advances and QNN algorithms become
more refined, it is anticipated that QNNs will enable the solution of complex problems
currently considered intractable. Particularly with the realization of fault-tolerant
quantum computers, QNNs are expected to further unleash their capabilities, leading to
revolutionary applications in pharmaceuticals, finance, materials science, and image
recognition, among other fields. This research accelerates the timeline for quantum
computing to demonstrate a "quantum advantage" in real-world challenges, attracting
significant attention from researchers and investors alike.

Source: https://arxiv.org/html/2605.30724v1
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Japan's Quantum Leap: Strategic Designation Ignites
Investor Interest in Fujitsu, RIKEN, and NTT

OVERVIEW

Investor interest in quantum computing is surging as the Japanese government

designates it a strategic growth sector. Key players like Fujitsu, RIKEN, and NTT are

leading developments in superconducting, ion-trap, and photonic quantum

computing. While early applications like D-Wave's optimization systems are in

commercial use, widespread adoption of more advanced quantum technologies

signals a powerful new economic growth driver for Japan.

Published Published June 02, 2026  News On Japan (テレ東BIZより)  Japan
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Background

In a strategic move to position itself at the forefront of global technological innovation,
the Japanese government has unveiled the "Quantum Technology Innovation Strategy."
This comprehensive initiative designates quantum technology as a core national priority,
alongside artificial intelligence and biotechnology, aiming to cement Japan's leadership
in the rapidly evolving quantum landscape. The strategy outlines substantial investments
in research and development, emphasizes strengthening international collaborations,
and focuses on fostering a robust talent pipeline. This concerted governmental support
has not only significantly accelerated domestic technological advancement but has also
ignited considerable investor interest, both domestically and internationally. Globally, a
fierce race for supremacy in quantum technology is underway, with major powers such
as the U.S., China, and European nations fiercely competing, and Japan is actively
asserting its role in this critical technological contest. Quantum computing, with its
profound potential for disruptive innovation across various sectors, is increasingly seen
by investors as the next frontier for economic growth, following the transformative
impacts of AI and biotechnology.

Key Findings

Investor interest in quantum computing-related stocks has surged dramatically, directly
correlating with the Japanese government's designation of quantum technology as a
strategic growth sector. This heightened attention is particularly focused on leading
Japanese corporations and research institutions for their pioneering work across diverse
quantum computing modalities.

Key players spearheading Japan's quantum drive include:

Fujitsu: Primarily concentrating on the development of superconducting quantum
computers, aiming to achieve high-performance qubits crucial for complex
computations.

RIKEN (Rikagaku Kenkyūsho): Engaged in a broad spectrum of fundamental
quantum research, consistently achieving world-class results, particularly in both
superconducting and ion-trap quantum systems.



NTT: A strong contender in photonic quantum computing R&D, working towards
advanced quantum information processing by leveraging photons.

While the full potential of quantum computing is still emerging, D-Wave Systems'
annealing quantum computers already demonstrate superior performance for specific
optimization problems and are in limited commercial use. However, the widespread
practical application of more general-purpose gate-model quantum computers still faces
significant technical hurdles. These challenges include substantially increasing qubit
counts, reducing error rates to practical levels, and extending quantum coherence times.

The convergence of escalating investor enthusiasm and strategic governmental backing
is poised to act as a powerful catalyst for accelerated quantum computing R&D and
commercialization within Japan. The multi-pronged approach, championed by Fujitsu,
RIKEN, and NTT, developing diverse quantum computing architectures, will foster
technological resilience and strength. As quantum computers advance in their capability
to solve increasingly complex practical problems, their market size is projected for
exponential expansion, driving innovation across a vast array of industries. These include
pharmaceuticals, materials science, finance, artificial intelligence, and cybersecurity. This
momentum has the potential to unlock new frontiers for Japanese technological
innovation and economic growth, firmly positioning the nation as a key player in the
global quantum landscape.

Source: https://newsonjapan.com/article/149487.php
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Quantum Infusion: Mitsubishi Electric and Quantinuum
Forge Alliance for Industrial Quantum Applications

OVERVIEW

Japanese industrial giant Mitsubishi Electric Corporation and quantum computing

leader Quantinuum have announced a strategic, non-binding Memorandum of

Understanding (MOU). This partnership aims to co-develop high-impact quantum

computing applications for advanced industrial engineering and design, leveraging

Quantinuum's cutting-edge ion-trap quantum platform. The move signals a pivotal

step by a major manufacturer to embed quantum capabilities into core industrial

workflows, potentially catalyzing wider quantum adoption across the sector.

Published Published June 03, 2026  (ニュースアグリゲーター/金融ニュース)  USA
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Background

Industries worldwide are in a continuous pursuit of more efficient and innovative
solutions to complex challenges across design, manufacturing, and supply chain
management. Quantum computing presents a transformative potential to deliver
unprecedented computational power to these problems, enabling breakthroughs
previously unattainable with classical systems. This alliance between Mitsubishi Electric, a
venerable Japanese industrial powerhouse, and Quantinuum, a leading developer of
quantum computing technologies, signifies a profound recognition of quantum
technology's potential within the manufacturing sector, translating directly into tangible
efforts for its practical deployment. For Japan's industrial sector, this strategic
partnership is considered vital for maintaining and enhancing its global competitiveness
in the burgeoning quantum technology race.

A Strategic Partnership Takes Shape

Mitsubishi Electric Corporation and Quantinuum, a prominent developer of ion-trap
quantum computers, have formally signed a non-binding Memorandum of
Understanding (MOU) to establish a strategic partnership. The primary objective of this
collaboration is the joint development of quantum computing applications specifically
engineered for advanced industrial engineering and design. The partnership is designed
to harness Quantinuum's high-fidelity ion-trap quantum computing platform, with the
goal of rapidly accelerating the practical integration of quantum technology into
industrial operations.

Technical Contributions and Focus Areas

Central to this collaboration are specific technical contributions and targeted application
domains:

Quantinuum's Core Technology: Quantinuum will supply its highly accurate and
stable ion-trap quantum computing platform. Ion-trap architectures are distinguished
by their exceptional ability to maintain qubit coherence for extended durations and
achieve high operational fidelity. These characteristics make them particularly well-
suited for advanced error correction research and executing complex computational
tasks crucial for industrial applications.



Key Joint Development Areas: The partnership's primary focus will be on addressing
critical challenges within industrial engineering and design. Anticipated application
areas include:

Advanced simulation and development of properties for novel materials,
accelerating discovery.

Comprehensive optimization of manufacturing processes, encompassing areas like
supply chain logistics and intricate production scheduling.

Resolution of highly complex multi-variable optimization problems inherent in
sophisticated product design.

Enhancement of the accuracy and capabilities of AI and machine learning models
through quantum augmentation techniques.

The MOU as a Foundation: Although currently a non-binding Memorandum of
Understanding, this agreement is considered a pivotal foundational step. It lays the
groundwork for concrete joint research and development projects, underscoring both
companies' robust commitment to rigorously exploring and strategically exploiting
quantum computing's transformative capabilities.

Strategic Impact and Future Outlook

This collaboration between Quantinuum and Mitsubishi Electric is poised to serve as a
significant catalyst for transitioning quantum computing from its current theoretical and
laboratory stages into impactful industrial applications. The quantum applications forged
through this partnership hold substantial potential to dramatically enhance the
efficiency, foster innovation, and improve the sustainability of Japan's manufacturing
industries. Moreover, the successful outcomes of this initiative are expected to inspire
and encourage other industrial manufacturers to explore and adopt quantum
computing, thereby generating a profound ripple effect that accelerates the practical
utilization of quantum technologies across broader industrial sectors. Looking ahead,
quantum computing is envisioned to become a standard, indispensable tool for tackling
intricate system design, pioneering new frontiers in materials science, and resolving
complex optimization challenges.



Source: https://thefourthfactor.io/articles/2026-06-03-quantinuum-mitsubishi-quantum-mou-update.html
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France's Quobly Secures €115 Million ($133.5M) in
Series A Funding to Accelerate Industrialization of
Silicon Spin Quantum Processors for 2026 Commercial
Launch

OVERVIEW

French quantum computing startup Quobly has raised €115 million (approximately

$133.5 million) in a Series A funding round led by Bpifrance, STMicroelectronics, and

SEALSQ. This substantial investment aims to accelerate the industrialization of its

silicon spin qubit-based quantum processors and bring its first commercial computer,

the 'Alloy' product line, to market. Quobly plans to deploy its quantum computer via

cloud access for early adopters in 2026, fostering its use in high-performance

computing and research.

Published June 05, 2026  Founder Lodge  France
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Key Findings

Quobly, a French quantum computing startup, has successfully closed a Series A funding
round, raising an impressive €115 million (approximately $133.5 million) from leading
investors including Bpifrance, STMicroelectronics, and SEALSQ. This significant capital
injection is earmarked to accelerate the industrialization of Quobly's innovative silicon
spin qubit-based quantum processors and to launch its first commercial quantum
computer, the 'Alloy' product line, to market via cloud access for early adopters in 2026.

Technical / Clinical Details

Silicon Spin Qubits: Quobly's technology is founded on silicon spin qubits, which are
highly compatible with existing semiconductor manufacturing processes. This
approach offers significant advantages in scalability and integration, making mass
production and cost reduction of quantum computers potentially more feasible.
Silicon platforms also promise potential benefits in thermal stability and coherence
times, crucial for robust quantum operations.

'Alloy' Product Line: The 'Alloy' line, slated for commercial deployment in 2026, will
be offered to early adopters in high-performance computing (HPC) and research
sectors. Cloud access will democratize access, allowing a broader user base to
leverage Quobly's quantum computers for solving diverse problems.

Strategic Investor Significance: The participation of major semiconductor players
like STMicroelectronics and security chip vendors such as SEALSQ in the funding
round underscores the industrial relevance and perceived commercial viability of
Quobly's technology. Their expertise and resources are invaluable for accelerating
product development and market entry.



Background & Context

The quantum computing landscape is marked by intense global competition, with
silicon-based qubits emerging as a promising technology alongside superconducting
and ion-trap approaches. Silicon technology can leverage the vast existing infrastructure
and manufacturing expertise of the traditional semiconductor industry, potentially
enabling the production of large-scale quantum computers at a relatively lower cost.
France is a crucial hub for quantum technology development in Europe, and Quobly's
successful funding round symbolizes the growing maturity and investment in the
region's quantum ecosystem.

Strategic Significance & Outlook

Quobly's €115 million Series A funding is a monumental step towards the
commercialization of silicon spin quantum computers. The planned 2026 deployment of
the 'Alloy' product line will dramatically improve accessibility to quantum computing for
HPC and research, fostering the exploration of new application domains. In the long
term, silicon-based quantum computers hold the potential to deliver groundbreaking
advancements in materials science, drug discovery, financial modeling, and artificial
intelligence, surpassing the limitations of classical computers. Quobly's success is poised
to play a vital role in establishing European quantum technology's competitiveness in
the global market.

Source: https://founderlodge.com/round/Quobly-raises-133545475-Series-A-2026-06-05-Maud-Vinet-
MjYxMTM
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D-Wave Charts Gate-Model Roadmap Aiming for 100
Logical Qubits in Fault-Tolerant Quantum Computing
by 2032

OVERVIEW

D-Wave Quantum has unveiled a new gate-model roadmap to accelerate the

development of commercial fault-tolerant quantum computing, targeting 100 logical

qubits by 2032. This roadmap integrates D-Wave's high-coherence dual-rail qubits

and quantum error correction expertise with its proven track record in engineering,
scaling, and commercializing superconducting quantum systems. The strategy aims to

achieve fault tolerance using superconducting technology, which offers faster error

correction cycles, broadening D-Wave's potential for general-purpose quantum

applications.
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Key Findings

D-Wave Quantum has announced an ambitious gate-model roadmap aimed at
accelerating the development of commercial fault-tolerant quantum computing. The
roadmap sets a clear objective: to achieve a system with 100 logical qubits by 2032. This
strategic shift signifies D-Wave's serious entry into the general-purpose gate-model
quantum computing arena, distinct from its established leadership in quantum
annealing.

Technical / Clinical Details

Logical Qubit Target: The primary goal is to reach 100 logical qubits by 2032. Logical
qubits are stable computational units created by combining multiple physical qubits
with error correction, essential for quantum computers to solve practical problems
reliably.

Integration of Core Technologies: The roadmap leverages D-Wave's long-standing
technological strengths:

High-Coherence Dual-Rail Qubits: A qubit design that enables quantum
information to be maintained stably for longer durations.

Expertise in Quantum Error Correction (QEC): Applying existing knowledge and
technology for detecting and correcting qubit errors.

Proven Track Record in Superconducting Quantum Systems: Experience gained
from developing and commercializing quantum annealing computers will be
applied to the development of gate-model systems, including engineering, scaling,
and commercialization.

Leveraging Superconducting Technology: D-Wave plans to achieve fault tolerance
by utilizing superconducting technology, which is deemed advantageous for
providing faster error correction cycles. Superconducting qubits enable rapid gate
operations, contributing significantly to efficient QEC.



Background & Context

The quantum computing industry primarily pursues two major approaches: quantum
annealing and gate-model quantum computing. D-Wave has historically been a pioneer
in quantum annealing. However, in response to the growing demand for gate-model
quantum computers capable of implementing general-purpose quantum algorithms, the
company has announced this new roadmap. Achieving fault-tolerant quantum
computers is considered the ultimate goal for quantum computing to move beyond the
NISQ (Noisy Intermediate-Scale Quantum) era and enable truly transformative
applications. Major players like IBM, Google, and Quantinuum are also fiercely
competing to achieve fault tolerance, underscoring the industry's strategic direction.

Strategic Significance & Outlook

D-Wave's gate-model roadmap demonstrates its ambition to diversify its position in the
quantum computing market and become a leading provider of general-purpose fault-
tolerant systems. The target of 100 logical qubits by 2032 is highly challenging, but D-
Wave's existing technical expertise and commercialization experience provide a strong
foundation. The success of this roadmap would not only significantly enhance D-Wave's
market valuation but also dramatically expand the applicability of quantum computing
across a wide range of fields, including drug discovery, materials science, financial
modeling, and artificial intelligence. In an increasingly competitive landscape, D-Wave's
strategic pivot is set to introduce new dynamics into the industry.

Source: https://www.dwavequantum.com/company/newsroom/press-release/d-wave-charts-a-new-
course-to-fault-tolerant-quantum-computing-with-gate-model-roadmap/
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ZeroTier CEO Warns Bitcoin's Quantum Computing Risk
Extends Beyond Wallets to Inter-Institutional Encrypted
Communications

OVERVIEW

Andrew Gault, CEO of ZeroTier, has warned that quantum computing's threat to

Bitcoin may extend beyond wallet private keys to encrypted inter-institutional

communications and authentication data. This highlights the long-term cybersecurity

risks quantum computing poses to the broader financial industry. The implication is
that preparing for "Q-Day" is not merely about individual asset protection but a

critical challenge concerning the entire financial system's reliability.
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Key Findings

Andrew Gault, CEO of ZeroTier, a decentralized networking solutions company, has
presented a new perspective on quantum computing's potential impact on Bitcoin. Gault
warns that the threat from quantum computing could extend beyond merely
compromising individual wallet private keys to encompass encrypted inter-institutional
communications and authentication data. This highlights the long-term and pervasive
cybersecurity risks that quantum computers pose to the broader financial industry.

Technical / Industry Context

Quantum Computing Threat: Quantum computers, leveraging Shor's algorithm, are
predicted to efficiently break current public-key cryptography schemes such as RSA
and elliptic curve cryptography. Bitcoin's cryptography relies on elliptic curve
cryptography, meaning quantum computing advancements theoretically threaten the
security of its private keys.

Shifting Threat Perception: Traditionally, quantum threats to Bitcoin primarily
focused on the risk of private keys being computed from public keys for unused
addresses or being guessed just before transactions are signed. Gault's warning
suggests that the scope of this threat is far wider, encompassing the encrypted
communications and authentication protocols routinely used by financial institutions,
necessitating a broader consideration of impact.

Vulnerability in Inter-Institutional Communications: Financial institutions utilize
highly encrypted communication channels for trading, settlements, and data
exchange. If these communications are intercepted and decrypted by quantum
computers, it could lead to market manipulation, leakage of sensitive information,
and a systemic loss of trust across the financial system.



Background & Cybersecurity Context

The advent of "Q-Day"—the theoretical point when quantum computers can break
current encryption—has been a long-standing concern for cybersecurity experts. While
many industries are developing plans for migrating to post-quantum cryptography
(PQC), the financial sector is particularly vulnerable due to the immense value and
sensitivity of its data. Decentralized digital assets like Bitcoin inherently depend on
current cryptographic technologies, and thus, quantum computing poses a foundational
threat. Gault's statement underscores that this issue is not confined to a single technical
vulnerability but represents a complex risk affecting interconnected security layers across
the entire financial system.

Strategic Significance & Outlook

The ZeroTier CEO's warning emphasizes the need for financial institutions to develop
more comprehensive and multi-layered defense strategies against quantum computing
threats. PQC migration efforts should expand beyond wallet private keys to cover all
encrypted components, including secure inter-institutional communications,
authentication protocols, and data storage. The financial industry must closely monitor
quantum computing advancements and rapidly adapt to evolving technical standards
and regulatory landscapes. This proactive approach is essential to protect the stability
and reliability of the financial system from future quantum threats, ensuring the long-
term security of digital assets, including Bitcoin.

Source: https://www.weex.com/news/detail/zerotier-ceo-the-biggest-quantum-computing-risk-to-
bitcoin-may-come-from-inter-institutional-encrypted-communication-ckdtnxwlcicvpmoglxlsx8l2
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U.S. and Japan Launch $1 Billion AI Research
Partnership Focusing on Quantum Information Science,
Fusion Energy, and Biotechnology

OVERVIEW

The U.S. Department of Energy (DOE) and Japan's MEXT and METI have announced a

$1 billion AI research partnership over five years, focusing on advanced fields like

quantum information science, fusion energy, and biotechnology. This collaboration

marks Japan as DOE's first international partner in the Genesis Mission, forming 11
joint scientific teams from 12 DOE national labs and 12 Japanese institutions. Both

nations will invest $500 million, granting access to high-performance computing

systems like Japan's Fugaku, elevating bilateral science and technology cooperation.
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Key Findings

The U.S. Department of Energy (DOE), in collaboration with Japan's Ministry of Education,
Culture, Sports, Science and Technology (MEXT) and the Ministry of Economy, Trade and
Industry (METI), has announced a $1 billion strategic partnership for AI research over the
next five years. This landmark collaboration will focus on advanced domains including
quantum information science, fusion energy, and biotechnology. Significantly, Japan
becomes the first international partner in the DOE's "Genesis Mission," signaling a new
era of scientific and technological cooperation between the two nations.

Technical / Regulatory Details

Funding and Duration: The partnership involves an equal investment of $500 million
from both the U.S. and Japan, totaling $1 billion over a five-year period. This
substantial funding will support joint research and development, talent cultivation,
and access to cutting-edge facilities.

Joint Scientific Teams: A total of 11 joint scientific teams will be formed, comprising
researchers from 12 DOE national laboratories and 12 Japanese research institutions.
These teams will concentrate their efforts on several key areas:

Quantum Information Science: Encompassing fundamental research and applied
development in quantum computing, quantum communication, and quantum
sensors.

Fusion Energy: Dedicated to simulations of fusion reactors and materials research
crucial for realizing clean energy.

Biotechnology: Focusing on the application of AI in drug discovery, genomics,
and the development of new materials.

High-Performance Computing Access: The collaborative teams will gain access to
world-class high-performance computing systems, including Japan's Fugaku
supercomputer. This access is vital for conducting complex simulations and efficiently
analyzing large datasets.



Background & Context

Artificial Intelligence has become an indispensable tool for accelerating scientific
discovery and driving innovation. Both the U.S. and Japan are global leaders in AI and
quantum technologies, recognizing the critical importance of international competition
and cooperation. This partnership is designed to pool the scientific expertise and
resources of both countries to address global challenges such as climate change, energy
security, and health. The DOE's Genesis Mission specifically aims to integrate AI into
scientific research, making the collaboration with Japan a key strategic move towards
achieving this objective.

Strategic Significance & Outlook

The $1 billion U.S.-Japan AI research partnership holds immense potential for
groundbreaking discoveries across quantum information science, fusion energy, and
biotechnology. Access to high-performance computing resources, including the Fugaku
supercomputer, coupled with collaboration between top researchers from both nations,
will accelerate the development of new algorithms, enhance simulation accuracy, and
facilitate the realization of practical technological applications. This long-term
cooperation is expected to further strengthen the scientific and technological capabilities
of both countries, playing a crucial role in driving the global advancement of AI and
quantum technologies.

Source: https://letsdatascience.com/news/us-and-japan-launch-1-billion-ai-research-partnership-
32509de5
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Atom Computing Successfully Demonstrates Multi-
Cycle Toric Code Quantum Error Correction on Neutral
Atom Platform, Maintaining Logical Error Rates After
90 Cycles

OVERVIEW

Atom Computing and collaborators have successfully demonstrated multi-cycle

syndrome extraction for a toric quantum error correction (QEC) code on a neutral

atom platform, as published in an arXiv paper. This research shows sustained logical

information after multiple qubit reloads, with logical error rates characterized up to

90 cycles. Comparing two code distances revealed lower absolute logical error rates

for larger codes, significantly advancing error-corrected logical qubits and marking a

crucial step towards fault-tolerant quantum computing.
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Key Findings

Atom Computing and its collaborative research team have announced a successful multi-
cycle demonstration of syndrome extraction in a toric quantum error correction (QEC)
code on a neutral atom platform, detailed in a recently published arXiv paper. This
groundbreaking achievement is significant for demonstrating persistent logical
information retention even after multiple qubit reloads, with logical error rates
characterized up to 90 cycles. The research highlights the significant potential of neutral
atom platforms for realizing fault-tolerant quantum computers (FTQC).

Technical / Clinical Details

Toric Code QEC Demonstration: The study utilized the toric code, a leading
topological quantum error correction scheme. Toric codes are foundational to
topological quantum computing and are anticipated to possess inherent resilience
against errors, making them a promising candidate for robust QEC.

Leveraging Neutral Atom Platform: Atom Computing specializes in platforms that
use laser-cooled neutral atoms as qubits. Neutral atoms are considered highly
promising for QEC implementation due due to their long coherence times and
relative ease of scaling into large arrays.

Multi-Cycle Syndrome Extraction: Syndrome extraction is a repetitive operation
within the QEC process used to identify the location and type of errors. This research
successfully executed this extraction process over multiple cycles, demonstrating the
ability to maintain logical qubit information throughout. This represents a critical
advancement towards the continuous error correction capabilities required for
practical FTQC.

Logical Error Rate Characterization: The demonstration involved measuring and
characterizing logical error rates for up to 90 cycles. Furthermore, by comparing two
different code distances (an indicator of error correction capability), the study showed
that larger code-distance toric codes achieved lower absolute logical error rates,
thereby validating the principle of improving error tolerance by increasing qubit
count.



Background & Context

Quantum computers face a fundamental challenge: qubits are highly susceptible to
decoherence and noise, leading to errors during computation. Quantum error correction
has been a subject of extensive research for years to mitigate this issue. Neutral atom
platforms have garnered significant attention recently due to their scalability and long
coherence times. Demonstrations by companies like Atom Computing suggest that
neutral atom-based quantum computers could play a pivotal role in the FTQC race,
alongside other leading platforms such such as superconducting systems from Google
and IBM, and ion traps from Quantinuum.

Strategic Significance & Outlook

Atom Computing's research outcome clearly demonstrates the feasibility and
effectiveness of QEC on neutral atom platforms, making the path towards FTQC more
concrete. Future research will likely focus on implementing more logical qubits and
further enhancing the efficiency of error correction. This advancement is expected to
accelerate the timeline for quantum computers to solve practical problems across
diverse fields, including drug discovery, materials science, and financial modeling. It
elevates the potential for neutral atom platforms to emerge as major players in the FTQC
competition, fostering innovation across the entire industry.

Source: https://arxiv.org/abs/2606.04079
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German Full-Stack Quantum Company QUDORA
Launches Japan Subsidiary to Enter Asian Market with
Proprietary Microwave NFQC® Technology

OVERVIEW

German full-stack quantum computing company QUDORA has announced the

operational launch of Qudora Japan K.K. in Tokyo, marking a significant international

expansion milestone. Its proprietary microwave NFQC® (Near-Field Quantum

Control) technology offers high-precision qubit control and extended coherence
times, crucial for reducing quantum error correction overhead. This move strengthens

Euro-Asian quantum collaboration and aligns with Japan's strategic vision for

quantum computing, poised to invigorate the Asia-Pacific quantum ecosystem.

Published May 29, 2026  QUDORA  Germany



IN DEPTH

Key Findings

QUDORA, a Germany-based full-stack quantum computing company, has announced
the establishment and operational launch of Qudora Japan K.K. in Tokyo. This represents
a significant international expansion, introducing its proprietary microwave NFQC®
(Near-Field Quantum Control) technology to the Asian market. QUDORA's technology
promises high-precision qubit control and remarkably long coherence times, which are
critically important for reducing the overhead associated with quantum error correction
(QEC).

Technical / Clinical Details

Microwave NFQC® Technology: QUDORA's self-developed microwave NFQC®
(Near-Field Quantum Control) technology enables extremely precise control over
qubits. Near-field control minimizes interference between qubits while facilitating
high-speed operations. This technology also offers advantages in maintaining long
qubit coherence times, which is essential for reducing quantum errors.

Full-Stack Approach: QUDORA develops the entire quantum computing stack, from
hardware to software and algorithms. This full-stack strategy allows for maximized
optimization between hardware and software, thereby enhancing overall system
performance and efficiency.

Reduction of Quantum Error Correction Overhead: By improving qubit stability
and control precision, QUDORA's technology has the potential to reduce the number
of physical qubits required for quantum error correction. This could be a
breakthrough in significantly lowering the cost and complexity of realizing practical
fault-tolerant quantum computers (FTQC).



Background & Context

The quantum computing sector is characterized by intense global competition due to its
revolutionary potential. Japan has strategically positioned quantum technology as a
national priority, actively promoting both domestic and international investment and
technological collaboration. QUDORA's establishment of a Japanese subsidiary
symbolizes the expansion of advanced European quantum technologies into the Asian
market, particularly Japan. This development provides Japanese research institutions and
companies with direct access to QUDORA's innovative technology, contributing
significantly to the growth of Japan's quantum ecosystem.

Strategic Significance & Outlook

The launch of QUDORA Japan K.K. is expected to strengthen Euro-Asian quantum
technology cooperation and accelerate innovation within Japan's quantum computing
sector. The introduction of QUDORA's microwave NFQC® technology to the Japanese
market raises expectations for achieving high-precision qubit control and reducing QEC
overhead. This will likely lead to enhanced quantum computer performance and
accelerated commercialization, opening new applications in diverse fields such as drug
discovery, materials science, and financial modeling. This move aligns with Japan's
strategic quantum goals and is poised to further solidify Japan's position in the global
quantum technology race.

Source: https://qudora.com/news/qudora-announces-operational-launch-of-qudora-japan-k-k/
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Quandela Advances Photonic Quantum Machine
Learning (QML) with Silicon Photonics, Demonstrating
Quantum Reservoir Processing on Programmable Chips

OVERVIEW

Quandela has advanced photonic quantum machine learning (QML) using silicon

photonics, demonstrating a quantum reservoir computing device on a programmable

chip. This research, in collaboration with the QUONDENSATE consortium, shows

Quandela's QPU capable of performing both quantum information processing and
classical machine learning tasks within the same experimental platform. This

breakthrough addresses practical challenges and contributes significantly to hybrid

quantum-classical learning methods and scalable photonic quantum hardware,

accelerating the convergence of quantum computing and AI.

Published June 03, 2026  Quandela  France



IN DEPTH

Key Findings

Quandela, a leader in photonic quantum computing, has achieved a significant milestone
in advancing photonic quantum machine learning (QML) by demonstrating a quantum
reservoir computing device on a programmable chip, leveraging silicon photonics
technology. This research showcases Quandela's Quantum Processing Unit (QPU)
capable of executing both quantum information processing and classical machine
learning tasks within a single experimental platform. This advancement substantially
enhances the feasibility of hybrid quantum-classical learning approaches and opens new
avenues for practical QML applications.

Technical / Clinical Details

QML with Silicon Photonics: Quandela employs silicon photonics, compatible with
existing semiconductor manufacturing processes, for its photonic quantum
computing approach, where photons serve as qubits. Silicon photonics enables large-
scale integration of optical circuits, contributing to the realization of low-cost,
scalable quantum hardware.

Demonstration of Quantum Reservoir Computing: The core of the research lies in
the successful construction and demonstration of a quantum reservoir computing
device on a programmable chip. Reservoir computing is a machine learning technique
particularly effective for modeling time-series data and complex non-linear systems.
Achieving this in the quantum domain promises performance benefits beyond
classical reservoir computing.

Collaboration with QUONDENSATE Consortium: This achievement was made
possible through collaboration with the QUONDENSATE consortium, supported by
the European Union. Such international partnerships are crucial for advancing
complex quantum technology R&D efforts.

Hybrid Quantum-Classical Learning: Quandela's QPU provides both quantum
information processing and classical machine learning capabilities on the same
platform. This hybrid approach is central to overcoming the limitations of current
NISQ (Noisy Intermediate-Scale Quantum) devices, combining the strengths of
classical and quantum computers to build more powerful learning models.



Background & Context

Quantum Machine Learning (QML) is a burgeoning field at the intersection of AI and
quantum computing, expected to drive innovations across data analysis, pattern
recognition, and optimization. Photonic quantum computing, in particular, is considered
a promising platform for QML due to its high speed, potential for room-temperature
operation, and compatibility with existing optical communication infrastructures. The
successful demonstration of quantum reservoir computing on a programmable chip
marks a significant increase in the technological maturity of this field and a major step
towards the commercialization of quantum AI applications. The development of such
hybrid systems is indispensable for realizing practical quantum computers.

Strategic Significance & Outlook

Quandela's achievement is poised to accelerate the development of scalable and
practical photonic QML hardware, further propelling the convergence of quantum
computing and AI. Quantum reservoir computing on programmable chips holds the
potential to deliver breakthroughs in diverse areas, including financial time-series
forecasting, modeling complex physical systems, and predicting new material properties.
In the future, this technology is expected to be leveraged for processing larger quantum
datasets and training complex AI models, ultimately establishing a "quantum advantage"
over existing classical machine learning. Quandela is positioned to continue leading
innovation at the forefront of this field.

Source: https://www.quandela.com/resources/blog/photonic-quantum-machine-learning/
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Quantum Machine Learning: Real Science, Unproven
Advantage. A 2026 'Honest Scorecard' Points to
Quantum Data as the Path to Breakthroughs.

OVERVIEW

A 2026 "honest scorecard" assessment finds that while Quantum Machine Learning

(QML) rests on solid scientific foundations, its practical advantage over classical

methods remains largely unproven across most real-world problems. The analysis

differentiates QML, which uses quantum computers to learn from data, from
"Quantum AI," which applies machine learning to enhance quantum systems—a

domain that has already demonstrated significant value. This assessment suggests

that genuine quantum learning advantages will likely first emerge from processing

truly quantum data, thus grounding expectations for the field's future.

Published Published May 29, 2026  (量子コンピューティング関連ブログ/分析)  UK



IN DEPTH

Key Findings

A 2026 "honest scorecard" analysis of Quantum Machine Learning (QML) reveals that
while its scientific foundations are genuine and noteworthy, practical advantage over
existing classical machine learning has yet to be demonstrated for most real-world
problems. The assessment clearly differentiates between QML (utilizing quantum
computers to learn from data) and "Quantum AI" (applying machine learning to enhance
quantum computers, such as for error correction), noting that the latter has already
shown proven value. The analysis predicts that the first defensible, real-world quantum
learning advantages will most likely emerge from learning on truly quantum data,
thereby setting realistic expectations for the field's trajectory.

Technical / Industry Context

Distinction between QML and Quantum AI:

QML (Quantum Machine Learning): This field applies quantum computational
power, including superposition and entanglement, directly to data processing and
model training. Theoretically, it holds the potential to surpass classical machine
learning, but practical demonstrations of advantage are currently limited.

Quantum AI (ML for Quantum Computers): This area involves applying classical
machine learning algorithms to improve the operational efficiency and
performance of quantum computer hardware design, error correction, calibration,
and control. This domain has already yielded concrete results, contributing to
enhanced reliability and scalability of quantum systems.

Lack of "Practical Advantage": Current QML algorithms, despite theoretical
promise, often demonstrate performance either on par with or inferior to classical
algorithms due to the limitations of Noisy Intermediate-Scale Quantum (NISQ) era
devices, including low qubit counts, high error rates, and short coherence times.



Importance of Learning from Quantum Data: The analysis argues that for QML to
truly achieve "quantum advantage," the key lies not in quantumizing classical
datasets, but in directly learning from "truly quantum data," such as that obtained
from quantum sensors. Such data contain quantum correlations difficult for classical
models to represent, potentially becoming a domain where QML can extract unique
insights.

Background & Academic Context

The convergence of quantum computing and artificial intelligence has generated
immense excitement among researchers and investors. However, this enthusiasm
sometimes creates a gap between the current state of technology and its future
potential. This analysis provides a pragmatic perspective on QML, emphasizing the
importance of distinguishing between hype and reality. While there is a vast body of
academic research on QML algorithms, much of it remains theoretical or based on small-
scale simulations, necessitating a grounded assessment of real-world applicability.

Strategic Significance & Outlook

For QML to become a true game-changer, several breakthroughs are necessary.
Critically, these include a dramatic increase in qubit counts and a reduction in error rates
through the realization of fault-tolerant quantum computers, along with the
identification of quantum-native datasets and applications. The field of Quantum AI
(using machine learning to improve quantum computers) will indirectly support QML's
progress by accelerating the development of quantum computers themselves. In the
coming years, QML may demonstrate its first concrete advantages over classical machine
learning in specific niche problem domains, but widespread practical deployment is
anticipated to take more time. This realistic assessment is essential for researchers,
engineers, and investors to navigate the trajectory of QML effectively.

Source: https://postquantum.com/quantum-ai/quantum-machine-learning-reality/
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Coursera Explains Quantum Machine Learning (QML)
Fundamentals and Applications: Quantum Computers
Could Exponentially Enhance AI Models

OVERVIEW

A Coursera article explains the principles and applications of Quantum Machine

Learning (QML), an emerging field that leverages quantum devices to enhance and

accelerate classical machine learning programs. While still in its early stages, QML has

the potential to accelerate the development of improved AI models and neural
networks, enabling quantum-enhanced reinforcement learning. The article highlights

quantum computers' capacity to process exponentially more information than

classical machines, opening new possibilities in data processing to overcome existing

AI limitations.

Published May 30, 2026  Coursera  USA



IN DEPTH

Key Findings

A recent article from Coursera elucidates the fundamental principles and application
potential of Quantum Machine Learning (QML). QML represents an emerging field that
leverages quantum devices to exponentially enhance and accelerate classical machine
learning programs. By utilizing the unique properties of qubits, such as superposition
and entanglement, QML can process vast amounts of complex information that are
intractable for traditional computers. This is expected to enable faster and more accurate
decision-making and problem-solving across diverse sectors, including drug discovery,
financial modeling, and materials science.

Technical / Clinical Details

Core Concepts of QML: QML employs quantum computers as the backend for
machine learning algorithms, accelerating tasks such as data processing, feature
extraction, pattern recognition, classification, and optimization. The exponential
information representation capacity of qubits allows for exploring significantly larger
data spaces and potentially discovering more complex correlations than classical
computers.

Utilization of Quantum Devices: QML relies on various quantum devices, including
superconducting qubits, ion traps, and photonic quantum circuits. These devices
execute quantum algorithms that enable computations otherwise impossible for
classical computers.

Quantum-Enhanced Reinforcement Learning: Reinforcement learning is a crucial
area in AI. QML can enable "quantum-enhanced reinforcement learning," allowing
agents to learn optimal behavioral strategies more efficiently. This has applications in
decision-making within complex environments and robotics.

Improvements to AI Models and Neural Networks: Quantum computing possesses
the potential to accelerate the training of deep learning models and enhance the
expressive power of neural networks. This is expected to lead to the development of
more advanced AI systems, overcoming current AI limitations.



Background & Industry Context

Machine learning is a primary driver of modern technological innovation. However, with
the advent of big data and the demands of complex AI models, classical computing
power is beginning to face its limitations. Quantum computing has emerged as a next-
generation technology capable of breaking through this computational barrier, making
its application to AI a natural progression. While QML is still in its early research phases,
its theoretical potential is exceptionally high, attracting substantial investment from
research institutions, corporations, and governments. This convergence is considered key
for AI to achieve its next series of breakthroughs.

Strategic Significance & Outlook

As QML technology matures, it is expected to lead to innovative applications in fields
such as drug discovery (e.g., simulating novel molecules), financial market analysis (e.g.,
risk assessment and portfolio optimization), materials science (e.g., designing new
materials), and general AI (e.g., more advanced image recognition and natural language
processing). Particularly, with increased qubit counts and reduced error rates leading to
fault-tolerant quantum computers, QML is highly likely to establish "quantum
advantage," exponentially outperforming current classical ML algorithms. Educational
platforms like Coursera explaining QML play a vital role in broadening understanding of
this field and fostering future expertise.

Source: https://www.coursera.org/articles/quantum-machine-learning
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Quantinuum Showcases Full-Stack Quantum
Computing Platform and Roadmap Towards Universal,
Fault-Tolerant Systems via New Video Release

OVERVIEW

A YouTube video released on June 3, 2026, features Quantinuum as a leading full-

stack quantum computing company, outlining its roadmap for building universal,

fault-tolerant quantum computers. The company highlights multiple generations of

commercially deployed quantum systems, high fidelity (based on average 2-qubit
gate fidelity as of Dec 2025), and active engagement with diverse industries. The

video underscores Quantinuum's full-stack approach and continuous system

upgrades via cloud access as critical strengths for quantum computing's practical

realization.

Published June 03, 2026  Quantinuum (YouTube)  USA



IN DEPTH

Key Findings

Quantinuum, a leading quantum computing company, showcased its full-stack quantum
computing platform and its clear roadmap towards realizing universal, fault-tolerant
quantum computers in a YouTube video released on June 3, 2026. The video emphasizes
Quantinuum's multiple generations of commercially deployed quantum systems, high
fidelity (reporting an average 2-qubit gate fidelity as of December 2025), and active
engagement with a diverse range of industries. This presentation aims to highlight the
company's technological prowess and its contributions to the market.

Technical / Industry Context

Full-Stack Platform: Quantinuum develops the entire quantum computing stack,
encompassing quantum hardware (ion-trap based), software (development tools,
compilers), algorithms, and applications. This vertically integrated approach
maximizes optimization between hardware and software, providing users with a
consistent, high-performance experience.

Universal and Fault-Tolerant Roadmap: The company's goal is to achieve universal
quantum computers capable of executing any quantum algorithm, and ultimately
fault-tolerant quantum computers that enable practical computations through error
correction. This is the ultimate objective for quantum computing to transition from
the current NISQ (Noisy Intermediate-Scale Quantum) era to an era of truly
transformative applications.

High Precision and Fidelity: The reported average 2-qubit gate fidelity as of
December 2025 indicates extremely high reliability in qubit operations, a crucial factor
for implementing quantum error correction. High fidelity increases the probability of
realizing more logical qubits with fewer physical qubits.

Continuous System Upgrades and Cloud Access: Quantinuum continuously
upgrades its systems via the cloud, delivering the latest technology to users. This
ensures that researchers and businesses always have access to cutting-edge quantum
computing capabilities, thereby accelerating innovation.



Engagement with Diverse Industries: The company actively explores practical
applications of quantum computing through partnerships with various industries,
including finance, chemistry, pharmaceuticals, and logistics. This engagement is vital
for the commercialization and market penetration of the technology.

Background & Market Landscape

The quantum computing market is rapidly expanding, with numerous companies
competing with their unique technological approaches. Quantinuum stands out in the
industry due to its high qubit fidelity and full-stack strategy. Investors and potential
customers are focusing on companies that demonstrate technological reliability,
scalability, and a clear roadmap to commercialization. The released video effectively
addresses these expectations, positioning Quantinuum as a strong contender in the
market.

Strategic Significance & Outlook

Quantinuum's roadmap for universal and fault-tolerant quantum computers elevates
industry-wide expectations for the practical realization of quantum computing. The
company's continuous technological innovation and proactive market approach are
expected to accelerate quantum-driven innovations across a wide range of fields,
including chemical simulations, optimization problems, and new materials design. In the
future, the realization of larger logical qubit systems and the creation of successful use
cases across diverse industries will be key for Quantinuum to further solidify its
leadership in the quantum computing sector.

Source: https://www.youtube.com/watch?v=OXEg0A6N1Ds
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Virginia Tech Develops Acoustic Atom Chip, Opening
New Quantum Computing Pathways with Sound Waves
for Lower Error Rates and Extended Coherence Times

OVERVIEW

A Virginia Tech research team has developed an "acoustic atom" chip device that

precisely manipulates sound waves to exhibit discrete energy levels similar to real

atoms. This breakthrough opens new avenues for quantum computing and acoustic

control, offering the potential for longer coherence times and reduced error rates in
quantum operations. The technology aims to overcome limitations of conventional

electronic components and could lead to the development of highly sensitive sensors

and filters, providing a novel physical basis for quantum computing.

Published June 03, 2026  GeneOnline News  Taiwan



IN DEPTH

Key Findings

A research team at Virginia Tech has successfully developed a novel chip device capable
of generating "acoustic atoms" that exhibit discrete energy levels, akin to real atoms,
through the precise manipulation of sound waves. This groundbreaking technology
opens new pathways in both quantum computing and acoustic control. These acoustic
atoms hold the potential to achieve longer coherence times and lower error rates in
quantum operations, offering a promising solution to overcome the limitations inherent
in traditional electronic components and paving the way for new applications such as
highly sensitive sensors and filters.

Technical / Clinical Details

Concept of Acoustic Atoms: The research team created the phenomenon of
"acoustic atoms" by confining sound waves within micro-scale piezoelectric materials.
These acoustic atoms react to external stimuli much like actual atoms and have the
potential to function as qubits, the fundamental building blocks of quantum
computing.

Precision Manipulation with Sound Waves: The key to this technology lies in the
ability to precisely control the energy levels of these acoustic atoms using sound
waves. Sound waves are known for their resilience against thermal and
electromagnetic noise, which can contribute to improved qubit stability (coherence
time) and reduced error rates during quantum operations.

Overcoming Limitations of Conventional Technologies: Traditional quantum
computers often require electronic control mechanisms and cryogenic environments,
presenting significant challenges in scalability and cost. The acoustic atom chip has
the potential to overcome these limitations, offering a simpler and more robust
platform for quantum computing.

Broad Application Potential: Beyond its promise as a new foundation for quantum
computing, acoustic atoms are expected to have wide-ranging applications, including
quantum sensors with significantly higher sensitivity than conventional sensors, and
precise acoustic filters that transmit only specific frequencies.



Background & Industry Context

Quantum computing holds the potential to revolutionize various industries with its
immense computational power, but qubit decoherence and high error rates remain
major barriers to its practical realization. Research institutions and companies worldwide
are exploring diverse physical systems—such as superconducting circuits, ion traps, and
neutral atoms—to enhance qubit stability and controllability. The development of the
acoustic atom chip by Virginia Tech introduces an entirely new physical basis, distinct
from these mainstream approaches, and is garnering attention for broadening the
design space of quantum computing.

Strategic Significance & Outlook

While still in its early research stages, the unique properties of the acoustic atom chip
could significantly impact the long-term development of quantum computing. If this
technology proves capable of generating and manipulating qubits in a scalable manner,
it would open a crucial path towards building more stable and error-resilient quantum
computers. Furthermore, acoustic atom technology could contribute to the development
of high-precision quantum sensors and new types of devices that leverage quantum
properties, thereby greatly expanding the application areas of quantum technology.
Continued research in this field holds the potential to shape the future direction of
quantum technology, attracting keen interest from researchers and investors alike.

Source:
https://geneonline.news/%E7%B6%AD%E5%90%89%E5%B0%BC%E4%BA%9E%E7%90%86%E5%B7%A5%E5%A
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Google 'Willow' Quantum Chip: King's College London
Gains Early Access to System 13,000x Faster Than
Supercomputers for Neural Modeling

OVERVIEW

Google Quantum AI Lab, in collaboration with the UK's National Quantum Computing

Centre (NQCC), launched an early access program for its new 'Willow' quantum chip.

On May 26, 2026, a King's College London team led by Dr. Eleanor Crane secured

early access to Willow, which is reported to compute 13,000 times faster than
supercomputers. This team plans to model and study quantum analogs of brain

neurons using Willow, providing a critical opportunity to accelerate applied quantum

computing research.

Published May 29, 2026  GIGAZINE  Japan



IN DEPTH

Key Findings

Google Quantum AI Lab has initiated an early access program for its novel 'Willow'
quantum chip, in collaboration with the UK's National Quantum Computing Centre
(NQCC). On May 26, 2026, a research team from King's College London, led by Dr.
Eleanor Crane, secured early access to the Willow chip, which is reported to compute
13,000 times faster than conventional supercomputers. This groundbreaking access will
be utilized to model and study quantum analogs of brain neurons, exploring the
potential contributions of quantum computing to neuroscience.

Technical / Industry Context

Google Willow Chip Performance: Google's Willow chip is claimed to possess
computational speeds vastly surpassing those of traditional supercomputers. This
high performance is crucial for demonstrating "quantum advantage" in specific
complex computational tasks. While specific qubit counts or architectural details of
Willow are not explicitly detailed, it is presumed to belong to the latest generation of
Google's superconducting quantum qubit technology.

Significance of Early Access Program: The early access program offered by Google
in partnership with NQCC provides selected research institutions with the opportunity
to directly utilize cutting-edge quantum computers for developing new quantum
algorithms and applications. This initiative is vital for fostering the growth of the
overall quantum ecosystem and accelerating the practical implementation of
quantum technology.

Application in Neuroscience: The King's College London team's plan to model and
study quantum analogs of brain neurons using the Willow chip holds significant
potential. It could break through the limitations of classical computational models in
neuroscience, offering new perspectives for understanding brain functions and
neurological diseases.



Background & International Competition

Quantum computing is a strategic technological field where the U.S., China, Europe, and
Japan are engaged in intense international competition due to its revolutionary
potential. Google has been a leader in this field since demonstrating "quantum
supremacy" in 2019. The UK, through its NQCC, has also made significant investments in
quantum technology, aiming to build a robust quantum ecosystem and strengthen
international collaboration. This partnership underscores the shared ambition of both
parties to jointly explore the frontiers of quantum technology.

Strategic Significance & Outlook

The utilization of the Google Willow chip by King's College London demonstrates that
quantum computing is evolving from a mere theoretical curiosity into a practical
scientific research tool. Insights gained from this collaboration could accelerate the
application of quantum computing not only in neuroscience but also in materials
science, drug discovery, and artificial intelligence across a wide range of fields. As access
to high-performance quantum devices like Willow expands, the pace of scientific
discovery is expected to accelerate, leading to immeasurable impacts of quantum
computing on society. This type of international cooperation is indispensable for
advancing complex quantum technologies.

Source: https://gigazine.net/news/20260529-google-quantum-chip-willow-early-access/
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Microsoft Unveils AI-Designed 'Majorana 2' Quantum
Chip, Achieving 1,000x Performance Improvement and
Targeting 2029 Commercial System

OVERVIEW

Microsoft has unveiled a new AI-designed quantum computer chip, 'Majorana 2,'

demonstrating a 1,000-fold performance improvement over its predecessor,

achieving a breakthrough by utilizing lead as a material. Microsoft aims to launch a

commercially viable quantum machine by 2029, competing with Google, IBM, and
China. The company seeks to solve problems in healthcare, chemistry, and

cybersecurity that would take classical computers millennia to address.

Published June 02, 2026  Zonebourse  France



IN DEPTH

Key Findings

Microsoft has announced its new 'Majorana 2' quantum computer chip, which was
designed and optimized using artificial intelligence (AI). This groundbreaking chip
achieves a 1,000-fold performance improvement in certain metrics compared to the
previous-generation Majorana chip. A key technological breakthrough was realized
through the adoption of lead as a material. Building on the 'Majorana 2' chip, Microsoft
has set an ambitious goal to launch a commercially available quantum machine by 2029.

Technical / Clinical Details

Majorana 2 Chip Performance Enhancement: The new 'Majorana 2' chip reportedly
offers a 1,000-fold performance improvement. This indicates significant
advancements in key quantum metrics such as qubit stability, coherence time, and
operational fidelity, which are crucial for reliable quantum computation.

Adoption of Lead Material: The breakthrough was achieved by using lead as a
semiconductor material. The selection of specific materials is critical for the physical
properties of qubits, particularly for superconductivity and the stability of topological
qubits. Lead may be particularly suitable for realizing topological superconductors.

Topological Quantum Computing: Microsoft is pursuing a topological quantum
computing approach based on topological qubits (Majorana fermions). This method
offers a significant advantage for building large-scale, fault-tolerant quantum
computers because topological qubits are inherently robust against local physical
errors, potentially reducing the need for extensive quantum error correction.

Application Domains: Microsoft anticipates that Majorana 2-based quantum
machines will solve computational problems in areas such as healthcare (e.g., drug
discovery, disease diagnostics), chemistry (e.g., new material design, catalyst
optimization), and cybersecurity (e.g., post-quantum cryptography) that would take
classical computers thousands of years to complete.



Background & Industry Context

Quantum computing is a strategic technology field characterized by intense global
competition among nations and major technology companies, including Google, IBM,
and China's national projects. Microsoft has long focused on topological quantum
computing research, though its technical difficulty has made development time-
consuming. The announcement of the Majorana 2 chip signals Microsoft's continued
commitment and progress in this challenging domain. Leveraging AI for chip design is a
modern approach that accelerates the optimization of complex quantum systems.

Strategic Significance & Outlook

Microsoft's announcement of the Majorana 2 chip and its goal to deliver a commercial
quantum system by 2029 significantly raises industry expectations for the practical
realization of quantum computing. Topological quantum computing, due to its inherent
robustness, is considered a promising candidate for future fault-tolerant quantum
computers, and Microsoft's success in this area will accelerate its advancement. In the
coming years, how Microsoft executes its technological roadmap and demonstrates
"quantum advantage" in real-world applications will be closely watched. This
achievement holds the potential to contribute to groundbreaking discoveries and
industrial transformation in healthcare, chemistry, and cybersecurity.

Source: https://www.zonebourse.com/cours/action/STMICROELECTRONICS-N-V-
14731/actualite/Microsoft-devoile-une-nouvelle-puce-quantique-concue-par-IA-et-vise-un-systeme-

operationnel-d-ici-2029-47000552/

Collected: June 05, 2026 | Automated Research System (Gemini API)

https://www.zonebourse.com/cours/action/STMICROELECTRONICS-N-V-14731/actualite/Microsoft-devoile-une-nouvelle-puce-quantique-concue-par-IA-et-vise-un-systeme-operationnel-d-ici-2029-47000552/
https://www.zonebourse.com/cours/action/STMICROELECTRONICS-N-V-14731/actualite/Microsoft-devoile-une-nouvelle-puce-quantique-concue-par-IA-et-vise-un-systeme-operationnel-d-ici-2029-47000552/
https://www.zonebourse.com/cours/action/STMICROELECTRONICS-N-V-14731/actualite/Microsoft-devoile-une-nouvelle-puce-quantique-concue-par-IA-et-vise-un-systeme-operationnel-d-ici-2029-47000552/


IBM Commits Over $10 Billion to Quantum Computing
R&D, Accelerating Roadmap to World's First 'IBM
Quantum Starling' Fault-Tolerant System by 2029

OVERVIEW

IBM has announced plans to invest over $10 billion in quantum computing over the

next five years, accelerating its roadmap towards fault-tolerant quantum computers.

This massive investment spans R&D, capital expenditure, manufacturing scaling,

ecosystem partnerships, and M&A, aiming to deliver the world's first large-scale fault-
tolerant quantum computer, 'IBM Quantum Starling,' by 2029. IBM is confident that

partners using its quantum computers will demonstrate quantum advantage in 2026,

marking a decisive step towards practical quantum computing.

Published June 02, 2026  IBM  USA
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Key Findings

IBM has unveiled an ambitious plan to invest over $10 billion in quantum computing
research and development over the next five years. This strategic investment is designed
to accelerate the company's roadmap, aiming to deliver the world's first commercially
scalable fault-tolerant quantum computer, 'IBM Quantum Starling,' by 2029. This
commitment underscores IBM's unwavering resolve towards the practical realization of
quantum computing and its confidence in the transformative impact this technology will
have across industries.

Technical / Regulatory Details

Investment Breakdown: The $10+ billion investment will primarily focus on
enhancing qubit quality, strengthening error correction mechanisms, and advancing
hardware architectures in superconducting quantum circuits and cryogenic
electronics. Funds will also be allocated to expand manufacturing scale, foster
ecosystem partnerships, and strategic mergers and acquisitions.

Accelerated Roadmap: IBM's roadmap includes concrete milestones, progressing
from today's leading systems to the 'IBM Quantum Starling' by 2029, and ultimately
to a fully fault-tolerant system. Notably, IBM aims to demonstrate the "first examples
of practical quantum advantage" with its 'Nighthawk' processor in 2026, showcasing
performance exceeding classical computers for specific use cases.

Fault-Tolerant Quantum Computers: For quantum computers to solve practical
problems, fault-tolerant capabilities—the ability to correct qubit errors on a large
scale—are indispensable. 'IBM Quantum Starling' targets 200 logical qubits, designed
to overcome this challenge and enable broad applications across various fields.

Ecosystem Expansion: The investment also seeks to strengthen collaborations with
academic and industry partners, pioneering diverse application areas such as
materials science, pharmaceutical development, and financial modeling. IBM is
committed to nurturing the quantum developer community.



Background & Industry Context

Quantum computing is a cutting-edge technology that is at the heart of a global
strategic race. IBM has long been a pioneer in this field, leading the development of
quantum processors, building software stacks, and providing cloud platforms. This $10+
billion investment comes amid intensifying competition from rivals like Google,
Microsoft, and national projects in China, positioning it as a decisive move for IBM to
maintain and strengthen its leadership in quantum computing. The investment reflects
IBM's belief that the quantum era has already begun, with clients and partners
leveraging IBM quantum computers to tackle previously impossible challenges.

Strategic Significance & Outlook

IBM's investment of over $10 billion is expected to dramatically accelerate the
development of quantum computing, making the realization of fault-tolerant quantum
computers a tangible reality. The projected arrival of 'IBM Quantum Starling' by 2029
holds the potential for breakthroughs in previously intractable scientific and industrial
challenges, including drug discovery, new material design, financial simulations, and
optimization problems. This massive investment is anticipated to serve as a powerful
catalyst for the growth of the entire quantum ecosystem and maximize quantum
computing's impact on society. IBM's move clearly indicates that quantum computing is
no longer merely a research subject but an evolving technology poised to drive a true
industrial revolution.

Source: https://newsroom.ibm.com/2026-06-02-IBM-Commits-More-Than-10-Billion-to-Quantum-
Computing,-Funding-Its-Roadmap-from-Todays-Leading-Systems-to-the-Worlds-First-Fault-Tolerant-

Quantum-Computers
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Quantinuum Raises $1.68 Billion in US IPO, Stock
Priced at $60/share, Driving Quantum Computing
Market with 98-Qubit 'Helios' and Future 'Apollo'
Systems

OVERVIEW

Honeywell-backed Quantinuum successfully raised $1.68 billion in its U.S. IPO, with

shares priced at $60 each. The company sells 'Helios,' a 98-qubit ion-trap quantum

computer, and plans to ship 'Apollo,' a larger, multi-thousand qubit system, by 2029.

This IPO is the latest indicator of strong investor interest in quantum computing

companies, underscoring the sector's rapid commercialization. Quantinuum is

positioned as an industry leader due to its high qubit fidelity and scalability.

Published June 05, 2026  Reuters via SiliconANGLE  USA



IN DEPTH

Key Findings

Quantinuum, the quantum computing subsidiary of Honeywell, has successfully
completed its U.S. Initial Public Offering (IPO), raising a substantial $1.68 billion. The
shares were offered at $60 each, attracting significant investor interest. Quantinuum
already markets 'Helios,' a 98-qubit quantum computer based on a high-fidelity trapped-
ion design, and plans to deliver 'Apollo,' a larger system with several thousand qubits, by
2029. This IPO marks a significant step in the maturity and commercialization of the
quantum computing industry.

Technical / Industry Context

Trapped-Ion Quantum Computers: Quantinuum employs the trapped-ion approach,
where charged atoms (ions) are confined in electromagnetic fields and manipulated
with lasers to create qubits. This method is renowned for its high qubit fidelity and
long coherence times, making it well-suited for implementing quantum error
correction.

'Helios' and 'Apollo' Systems:

Helios: An existing commercial system featuring 98 qubits, utilized for executing
specific quantum algorithms and R&D. Its high performance sets a benchmark in
the industry.

Apollo: The next-generation system, scheduled for shipment in 2029, aims for
several thousand qubits. This represents Quantinuum's clear roadmap towards
realizing fault-tolerant quantum computing.

Successful IPO: The success of this IPO clearly demonstrates that the investment
community highly values the commercial potential of quantum computing
technology. It signifies the transition of quantum technology development from the
venture stage to market deployment.



Background & Market Landscape

Quantum computing holds the potential to revolutionize a wide array of fields, including
drug discovery, materials science, financial modeling, and artificial intelligence, attracting
massive investments from governments and private sectors worldwide. Quantinuum,
with its high-performance hardware and full-stack approach, stands as a leader in this
domain alongside major competitors like IBM and Google. An IPO is a critical mechanism
for companies to raise capital for growth, accelerating R&D and business expansion.
Quantinuum's IPO boosts overall market confidence in quantum computing and is likely
to attract further investment into the sector.

Strategic Significance & Outlook

Quantinuum's $1.68 billion IPO provides a robust capital foundation for the company to
accelerate the development of its 'Apollo' system and its roadmap towards achieving
fault-tolerant quantum computing. This funding will be allocated to R&D, expansion of
manufacturing capabilities, talent acquisition, and enhancing global market
competitiveness. Quantinuum's success could serve as a model for other quantum
computing startups regarding future funding strategies and market entry, fostering
overall industry growth and maturation. The focus will now be on how the company
continues to innovate and actualize its promised quantum advantages.

Source: https://siliconangle.com/2026/06/05/quantum-computer-maker-quantinuum-closes-flat-1-68b-
ipo/
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Quantum X Labs Unveils 50+ Qubit Neutral Atom
Quantum Computing Platform, Targets Thousands of
Qubits by H1 2027

OVERVIEW

Quantum X Labs has announced a neutral atom quantum computing platform with

over 50 qubits, aiming to achieve a milestone of several thousand qubits by the end

of H1 2027. The company emphasizes the importance of infrastructure development

for quantum computing's practical application, akin to the early AI boom, and
features proprietary atomic cooling technology. This platform demonstrates

promising characteristics for scalability and error resilience, potentially accelerating

the commercialization of quantum computing.
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Key Findings

Quantum X Labs has unveiled a neutral atom quantum computing platform capable of
operating with over 50 qubits. The company has set an ambitious milestone to expand
this platform to several thousand qubits by the end of the first half of 2027. This
development enhances the competitiveness of neutral atom technology in the quantum
computing sector and represents a significant step towards realizing practical, large-
scale quantum computers.

Technical / Industry Context

Neutral Atom Quantum Computing: Quantum X Labs focuses on technology that
uses laser-cooled neutral atoms as qubits. Neutral atoms are characterized by long
coherence times and the relative ease of arranging thousands or more qubits in 2D
arrays, offering excellent scalability. This enables the construction of larger quantum
computers.

Performance Beyond 50 Qubits: The current platform exceeding 50 qubits positions
it within the Noisy Intermediate-Scale Quantum (NISQ) device regime, which holds
the potential to demonstrate specific quantum advantages. This promises to solve
certain computational problems that are intractable for classical computers.

Proprietary Atomic Cooling Technology: The company's unique atomic cooling
technology is essential for enhancing qubit stability and reducing error rates. Efficient
cooling helps maintain quantum information, enabling the execution of more
complex quantum algorithms.

Importance of Infrastructure Development: Quantum X Labs emphasizes the
importance of infrastructure development for the "AI boom" era of quantum
computing. This reflects the understanding that a comprehensive ecosystem,
including not only hardware but also software stacks, development tools, and cloud
access, is crucial for practical implementation.



Background & Market Landscape

The quantum computing sector is highly competitive, with various technological
approaches vying for dominance, including superconducting, ion-trap, and photonic
methods. Neutral atom platforms have recently garnered significant attention due to
their high scalability, with companies like QuEra Computing and Atom Computing
leading in this area. Quantum X Labs' announcement highlights the intensification of this
competition and indicates that neutral atom technology offers a clear path towards
large-scale quantum computing.

Strategic Significance & Outlook

Quantum X Labs' goal of achieving thousands of qubits by the end of H1 2027 is highly
ambitious, but if realized, it would position neutral atom quantum computers as a major
player in the race towards fault-tolerant quantum computing. This advancement has the
potential to accelerate the application of quantum computing across diverse fields such
as drug discovery, materials science, financial modeling, and artificial intelligence. The
focus on infrastructure development is essential for facilitating the practical
implementation and market penetration of the technology. The industry closely watches
how Quantum X Labs will execute this ambitious roadmap.

Source: https://www.wallstreet-online.de/nachricht/18258327-breaking-news-nasdaq-quantencomputer-
play-riesigem-kurspotential
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