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Raon Secure supplies PQC to NH Nonghyup P&C;
Insurance, intensifying the financial quantum
security race in South Korea.

Quantum material hardware startups, including
Dirag and Quantum Brilliance, attracted $80M in
funding, driving investment in novel electronic
materials.

IBM acquires HRL Laboratories, expanding its
quantum computing capabilities with silicon spin
qubit and advanced sensing expertise.
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I Three Questions That Demand Your Decision This Week

@ Is your supply chain exposed to quantum threats?

With PQC solutions from American Binary (#20) and Raon Secure (#29) emerging, assess your cryptographic
vulnerabilities and accelerate migration strategies to meet NSA CNSA 2.0 standards.

® Does room-temperature quantum material make your cryogenic hardware obsolete?

LSU's breakthrough (#12) eliminates the need for cryogenic cooling. Evaluate the long-term impact on your
quantum hardware roadmap and investment in superconducting or trapped-ion systems.

© Which Asian competitor gains most from scaling silicon qubits?

Analyze Japan's Hitachi/Intel 1000-qubit target (#13) and China's Jiuzhang 4 record (#18) to gauge the
shifting global QC landscape and potential competitive dominance.

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

1 O O
&
c
2
é Low Impact Threat > Opp.
(@]
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O
< Threat —
® RoomTemp Cost/size reduction Obsolete hardware
® ErrCorr Opp. Reliable QC Lagging tech
® RailOpt Opp. New app areas Missed market
® Majoran Critical New QC arch Arch shift
® Infleq Critical Grid opt. Comp. pressure
® PQC Sec Critical New security mkt Data breach risk
® AsiaQC Threat Global collab Comp. dominance
® Invest Ref. Strategic funding Missed trends
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I Deep Dive @ — Room-Temperature Quantum Material Breakthrough

#12 | 2026/07/17 | Technology Networks | Tech Novelty® ® ® ® ® Proximity ® OO OO Market Impact® ® ® ® ® Data
Reliabilitye ® ® ® ® US/EU Relevancco ® @ ® ®

LSU physicists have developed the world's first room-temperature quantum material capable of
distinguishing and transporting quantum states of light. This breakthrough eliminates the need for bulky
cryogenic refrigeration systems, a major barrier for quantum technology.

The material, engineered by carving nanometer-scale slits into a thin gold film to create 'artificial atoms,’
maintains quantum coherence at ambient temperatures, crucial for practical quantum computing and

communication.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is an academic breakthrough (Tech Novelty 5) with
immense long-term potential, but commercialization is 5+ years away (Proximity 1). The
published results in Nature are highly reliable. [Opportunity] for US/EU materials & component
suppliers to develop new room-temperature qubit substrates and for OEMs to design smaller,
more energy-efficient quantum devices. [Threat] to existing quantum hardware manufacturers
heavily invested in cryogenic systems, as this could fundamentally shift the cost and form
factor of future quantum computers. Next actions: [R&D;] Initiate exploratory research into
plasmonic quantum materials and artificial atom fabrication techniques immediately. [Strategy]
Begin long-term scenario planning for a post-cryogenic quantum computing era by year-end.

I Deep Dive @ — Infleqtion's Fault-Tolerant Neutral-Atom QC

#09 | 2026/07/22 | Inflegtion | Tech Novelty® ® ® ® O Proximity® @ ® OO Market Impact® ® ® ® ® Data

Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

Inflegtion plans to deploy a fault-tolerant neutral-atom quantum computer at the Illinois Quantum &
Microelectronics Park (IQMP) by 2027, targeting energy grid applications. The Sqgale system aims for 50
logical qubits, scaling beyond 1,000 physical qubits.

This initiative focuses on enhancing the efficiency and security of the American energy grid, leveraging
neutral atoms for their long coherence times and scalability, and establishing a Chicago Quantum Innovation

Center for application research.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Inflegtion's 2027 target for a fault-tolerant neutral-atom QC is
aggressive but plausible given the platform's inherent scalability advantages (Proximity 3). The
claims are from a corporate announcement, so independent verification will be key.
[Opportunity] for US/EU OEMs and device manufacturers to partner with Inflegtion for early
access to fault-tolerant capabilities, especially in critical infrastructure sectors like energy.
[Threat] to competitors in other qubit modalities (e.g., superconducting, trapped-ion) if neutral
atoms prove a faster path to fault tolerance and specific applications. Next actions: [Business
Dev] Engage Inflegtion to understand partnership models and early access programs by end of
month. [R&D;] Benchmark neutral-atom capabilities against internal roadmaps for
fault-tolerant QC by next quarter.
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I Deep Dive @ — NSA CNSA 2.0 Compliant PQC Solution

#20 | 2026/07/24 | Cyber Defense Magazine | Tech Novelty® ® ® OO Proximity® @ ® ® ® Market Impact® ® ® ® ® Data
Reliability® ® ® ® O US/EU Relevancco ® ® ® ®

American Binary has unveiled 'Ambit Client," a quantum-resistant cryptographic architecture compliant with
NSA's CNSA 2.0 requirements for National Security Systems. It offers full crypto agility and protection against
downgrade attacks.

This solution directly addresses the NSA's mandate for networking equipment to support and default to CNSA
2.0 post-quantum cryptography by January 2026, providing a timely and critical cybersecurity upgrade.

» Strategic Analyst's Perspective

Strategic Analyst's Perspective: Ambit Client's NSA CNSA 2.0 compliance (Proximity 5) makes it
a critical, near-term solution for US/EU government and critical infrastructure. The published
details are specific and reliable. [Opportunity] for US/EU technology licensors and IP holders to
develop and license PQC algorithms and for materials & component suppliers to integrate PQC
hardware modules. [Threat] for any US/EU company, especially those in defense, finance, or
critical infrastructure, that has not yet initiated PQC migration, facing severe data breach risks
and non-compliance penalties. Next actions: [Procurement] Immediately evaluate PQC
solutions like Ambit Client for compliance and integration into existing systems. [Legal/IP]
Review intellectual property implications of PQC standards and vendor lock-in risks by end of
quarter.

I Other Notable Articles

Microsoft Unveils Majorana 2 Topological Quantum Processor, Aiming for Hardware-Level Error Suppression (AZoQuantum)
Tech Novelty® ® ® ® ® Proximity® @ OOO Market Impactoe e ® ® ®

Microsoft's Majorana 2 aims for hardware-level error suppression, a potential game-changer for fault-tolerant

QC.

Quantinuum and SoftBank Joint White Paper Reveals Helios Exceeds Classical Simulation Limits in Quantum Circuit Execution (Quantinuum / SoftBank)
Tech Novelty® ® ® ® O Proximity® @ @ OO Market Impact®e ® @ @ O

Quantinuum's Helios, with SoftBank, shows quantum circuits beyond classical simulation, outlining

fault-tolerant use cases.

IonQ Achieves World-Record 99.99% Two-Qubit Gate Fidelity in 2025, Prepares for Q2 2026 Financial Results on August 5 (IonQ)
Tech Novelty® ® ® ® O Proximity® @ @ ® O Market Impacte ® @ @ O

IonQ achieved world-record 99.99% two-qubit gate fidelity, accelerating practical fault-tolerant quantum
computing.

IQM and Deutsche Bahn Demonstrate Quantum Algorithm for Railway Scheduling on 190 Real Operational Routes (Business Wire India)
Tech Novelty® @ ® OO Proximity® @ @ OO Market Impact®e @ @ @ O

IQM and Deutsche Bahn demonstrated a hybrid quantum algorithm for railway scheduling on real operational
data.

IBM to Acquire HRL Laboratories, Significantly Expanding Quantum Computing Capabilities (GovCon Wire)
Tech Novelty® @ ® OO Proximity® @ ® ® O Market Impact®e ® @ @ O

IBM's acquisition of HRL Labs expands its quantum capabilities with silicon spin qubits, diversifying its
hardware portfolio.
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I Recommended Actions This Week

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

I Immediate (this week)

¢ [Executive] Review PQC migration status and budget for critical systems, especially those handling
sensitive data, to meet NSA CNSA 2.0 deadlines.

¢ [R&D;] Assess Microsoft's Majorana 2 claims and implications for current qubit architecture roadmaps;
identify potential R&D; pivots.

e [Procurement] Identify potential PQC solution providers (e.g., American Binary, Raon Secure) and
engage for preliminary discussions on compliance and integration.

| Short-term (1 month)

e [Strategy] Conduct a competitive analysis of Asian quantum computing advancements (Japan's
1000-qubit target, China's Jiuzhang 4) and their impact on global market share.

e [R&D;] Evaluate the feasibility and long-term impact of room-temperature quantum materials (LSU
breakthrough) on future hardware designs and cost reduction strategies.

e [Business Dev] Explore potential applications of quantum algorithms in logistics and optimization,
inspired by IQM/Deutsche Bahn's railway scheduling success.

| Medium-long term (quarter+)

e [R&D;] Investigate hybrid quantum-classical error correction techniques (e.g., Nvidia's decoders) for
future fault-tolerant systems and integrate into development plans.

¢ [Strategy] Develop a talent acquisition and training strategy for quantum computing skills, anticipating
2029 board-level needs in finance, pharma, and manufacturing.

¢ [Legal/IP] Monitor IP landscape for room-temperature quantum materials and topological qubits,
assessing potential licensing opportunities or threats.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-07-26

QuantumComputing Weekly Intelligence Report | 2026-07-26 | Page 7



QuantumComputing — Selected
Articles

Date: 2026-07-26

Articles: 31



I Table of Contents

#01 Microsoft Unveils Majorana 2 Topological Quantum Processor, Aiming for Hardware-Level
Error Suppression

#02 Quantum Computing Market Sees Accelerated Investment in H1 2026, Highlighting
PsiQuantum and Diraq

#03 Quantinuum and SoftBank Joint White Paper Reveals Helios Exceeds Classical Simulation
Limits in Quantum Circuit Execution

#04 Diverse Quantum Platforms Converge on Lower Two-Qubit Gate Error Rates,
Accelerating Path to Fault-Tolerant Computing

#05 Quantum Computer-Assisted Framework Optimizes Solid-State Spin Qubit Technologies,
Enables Extended Time Dynamics Simulation on NISQ Devices

#06 Q-CTRL and RIKEN Achieve 40-Timestep Open Quantum System Simulations on IBM
and Quantinuum Hardware with Enhanced Error Suppression

#07 Google's Willow Chip Achieves Below-Threshold Error Correction, Marking 2024 as Year
of Quantum Reliability Evidence

#08 Quantum Computing's Cryptographic Relevance Hinges on Gate Fidelity, Not Qubit

Count, Reveals New Practical Guide

#09 Inflegtion to Deploy Fault-Tolerant Neutral-Atom Quantum Computer in Illinois by 2027,
Targeting Energy Grid Applications

#10 IQM and Deutsche Bahn Demonstrate Quantum Algorithm for Railway Scheduling on
190 Real Operational Routes

#11 TonQ Achieves World-Record 99.99% Two-Qubit Gate Fidelity in 2025, Prepares for Q2
2026 Financial Results on August 5

#12 LSU Physicists Create World's First Room-Temperature Quantum Material,
Revolutionizing Quantum Tech by Eliminating Cryogenic Cooling

#13 Hitachi, Intel K.K., AIST Partner with NEDO to Develop 1000-Qubit Silicon Quantum
Computer by 2029

#14 Quantum Computer Performance Comparison: Quantinuum Helios, Google Willow, and
Atom Computing AC1000 Lead in Respective Strengths

#15 Resource-Efficient Protocol for Multipartite Entanglement Distribution in Bell-Pair

Networks Published on arXiv, Significantly Boosting Entanglement Generation Efficiency

#16 Microsoft and Quantinuum Collaborate on Low-Error Logical Operations: NAND Research

Publishes Enterprise Guide to Quantum Cloud Computing



#17 Quantum Teleportation Achieves Threefold Transmission Efficiency Boost with

Semiconductor Quantum Dots, Advancing Secure Quantum Networking

#18 China's Jiuzhang 4 Quantum Computer Sets New World Record Amidst 10 Billion Global
Downloads of Chinese LLMs

#19 DOE Targets Fault-Tolerant Quantum Computer by 2028; Rice University Joins Team to
Tackle Error Correction Decoding Scalability

#20 American Binary Unveils NSA CNSA 2.0 Compliant Quantum-Resistant Cryptography
Architecture 'Ambit Client'

#21 Quantum Computing Reaches Critical Inflection Point in 2024-2025: Google Willow
Crosses Error-Correction Threshold

#22 Quantum Computing to Become Essential Board Skill by 2029 in Finance, Pharma, and
Advanced Manufacturing: Robert Half Forecasts

#23 Al and Quantum Race Accelerates: China Sees Breakthroughs Mirroring Google Willow's
Error Correction Scalability Amidst Key Industry Advancements

#24 Indian Cabinet Approves 'Semicon India Programme 2.0' to Build Semiconductor
Ecosystem, Including Quantum Computing Talent Development

#25 Blockchain Computer Inc. Unveils Quantum-Resistant Cryptography-Enabled 'Trust
Infrastructure for Autonomous Al Economy'

#26 Quantum and Radiological Science and Technology Agency Opens Call for 2026 IFERC-
CSC Supercomputer System Use, Accelerating Fusion Research

#27 Quantinuum and SoftBank Corp. Publish Joint White Paper on Scaling Practical Quantum
Computing Use Cases Towards Fault-Tolerant Era

#28 Quantum Computing Inc. (QCi) Files Shelf Registration for Up to $118.52 Million in
Common Stock, Focused on ESOP: Dilution Risk and Growth Strategy

#29 South Korea's Raon Secure Supplies Post-Quantum Cryptography (PQC) to NH
Nonghyup Property & Casualty Insurance, Intensifying Financial Quantum Security Race
#30 Quantum Material Hardware Startups Attract $80M in Funding, Driving Investment in

Novel Electronic Materials

#31 IBM to Acquire HRL Laboratories, Significantly Expanding Quantum Computing
Capabilities



#01 Microsoft Unveils Majorana 2 Topological
Quantum Processor, Aiming for Hardware-Level Error
Suppression

Published July 22, 2026 ~ AZoQuantum  USA

| overview

Microsoft has introduced Majorana 2, a second-generation topological quantum
processor designed to intrinsically suppress quantum errors at the hardware level.
This approach stands in contrast to existing superconducting and trapped-ion
platforms that heavily rely on software-based quantum error correction. The
development reignites interest in topological qubits as a potentially faster pathway to
scalable, fault-tolerant quantum computing systems, though independent verification

of its capabilities remains crucial.



| N DEPTH

Key Findings

Microsoft has announced its second-generation topological quantum processor,
Majorana 2, signaling a fundamental shift in addressing quantum error correction
challenges. This processor aims to suppress quantum errors at the physical hardware
level, potentially drastically reducing the substantial software-based error correction
overhead that plagues conventional quantum computers. This distinct approach sets it
apart from other leading qubit architectures like superconducting and trapped-ion
systems, representing a significant stride towards realizing truly fault-tolerant quantum

computation.

Technical Details

Majorana 2 is built upon topological qubits that encode information using the exotic
properties of Majorana fermions (specifically, Majorana zero modes). These fermions
possess the unique characteristic of being their own antiparticles, a property that
inherently protects qubit information from environmental noise. By suppressing errors at
the physical layer, the system becomes less susceptible to noise during data processing.
This contrasts with common quantum error correction (QEC) techniques that use
redundancy in physical qubits to protect logical qubits, suggesting that Majorana 2
could fundamentally reduce the complexity of error correction circuits and significantly

enhance the scalability of quantum computers.

Background & Context

Current quantum computers are severely bottlenecked by high qubit error rates and
decoherence (loss of quantum state). Achieving practical, fault-tolerant quantum
computing systems requires thousands to millions of physical qubits with extremely low
error rates. The unveiling of Majorana 2 reaffirms Microsoft's long-term strategy to
tackle these challenges through cutting-edge materials science and physics research.
While topological qubit research has faced skepticism in the past, the emergence of a
second-generation processor is likely to rekindle interest and investment in the field. As
competitors race forward with superconducting, ion trap, and neutral atom qubit

technologies, Microsoft distinguishes itself with its unique topological approach.



Strategic Significance & Outlook

Should the Majorana 2 technology prove successful, it could enable quantum computers
to perform more reliable computations with fewer physical qubits, potentially
accelerating the timeline for practical quantum applications. However, the technology is
currently in a proof-of-concept phase, and its claims of performance and fault-tolerance
require rigorous independent verification from the scientific community. Further
development and demonstration are essential for this technology to reach commercial
quantum advantage, but Majorana 2 holds the potential to be a highly influential
breakthrough in shaping the future of quantum computing. The hardware-level error
suppression strategy, in particular, could instigate a significant paradigm shift in future

quantum computing architectures globally.

Source: https://www.azoquantum.com/Article.aspx?ArticlelD=735

Collected: July 24, 2026 | Automated Research System (Gemini API)
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#02 Quantum Computing Market Sees Accelerated
Investment in H1 2026, Highlighting PsiQuantum and
Diraq

Published July 21, 2026  Landbase USA

5 Uchandoys A 'a |
Accelrated inveS§tmeht™

computing Early 2026

PsiQuantum w & PQuantum

Bl
o TIT f 'l;“: Sy

| overview

Investment in the quantum computing market significantly accelerated from late 2025
to early 2026, with balanced funding rounds across Europe and North America.
PsiQuantum, a leader in photonic quantum computing, is pursuing a large-scale
strategy through government partnerships and semiconductor manufacturing ties.
Diraq, developing silicon spin qubits, secured a A$20 million investment from the
Australian government, underscoring growing confidence in quantum technology

commercialization.



| N DEPTH

Key Growth Companies and Investment Trends

The global investment landscape for quantum computing witnessed a significant
acceleration from late 2025 into the first half of 2026. This period saw a balanced
distribution of funding activities across both Europe and North America, signaling
increasing confidence in the maturity and application potential of quantum technologies.
A diverse range of startups, from hardware developers to software and service providers,

have embarked on robust growth trajectories.

Strategic Movements of Individual Companies

e PsiQuantum: As a frontrunner in photonic quantum computing, PsiQuantum is
actively driving a large-scale expansion strategy. This involves forging strategic
partnerships with government entities and leveraging existing semiconductor
manufacturing supply chains. Their approach is designed to facilitate faster
technological adoption and cost reduction by utilizing established infrastructure.
Large-scale photonic systems are particularly promising for achieving fault-tolerant

quantum computers.

e Diraq: Dirag, a company specializing in silicon electron spin qubit technology,
received a crucial A$20 million investment from the Australian government. This
funding is earmarked to accelerate the company's technological development and
commercialization efforts. Silicon-based qubits are highly compatible with
conventional semiconductor manufacturing processes, offering significant potential

for future large-scale integration and reduced production costs.

Industry Background and Outlook

The quantum computing industry is transitioning from its nascent stages to a critical
phase of practical application. Government support, strategic alliances, and private
capital inflows are acting as catalysts, accelerating technological innovation and opening
new application domains. As advancements in error correction techniques progress and
demonstrations of "quantum advantage" for specific problems draw closer, companies

are increasingly focused on delivering tangible commercial solutions.



Looking ahead, quantum computing technologies are expected to bring about disruptive
transformations across various sectors, including pharmaceuticals, finance, logistics, and
materials science. The surge in investment indicates that the realization of these
expectations is nearing, making this field a continued area of high interest for

researchers, engineers, and investors alike.

Source: https://www.landbase.com/blog/fast-growing-quantum-computing-companies

Collected: July 24, 2026 | Automated Research System (Gemini API)
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#03 Quantinuum and SoftBank Joint White Paper
Reveals Helios Exceeds Classical Simulation Limits in
Quantum Circuit Execution

Published July 22, 2026  Quantinuum / SoftBank  USA/Japan

SoftBank

| overview

A new white paper from Quantinuum and SoftBank, "Quantum Computing Frontiers,"
details how Quantinuum's third-generation quantum computer, Helios, is already
executing quantum circuits beyond the scope of classical supercomputer simulation.
The report meticulously analyzes hardware performance requirements for
economically significant use cases like quantum chemistry and topological data
analysis, outlining strategies for quantum error correction and integration with
Al/HPC systems. This milestone accelerates the transition from theoretical potential to
practical quantum utility, signaling a critical advancement for investors and

researchers toward quantum technology commercialization.



| N DEPTH

Key Findings

A joint white paper, "Quantum Computing Frontiers," published by Quantinuum and
SoftBank, reveals that Quantinuum's third-generation quantum computer, Helios, has
achieved a significant breakthrough by executing quantum circuits that surpass the
capabilities of classical simulations. This achievement marks a pivotal moment in the
development of practical quantum computing, demonstrating tangible progress beyond

theoretical potential.

Technical Details

¢ Helios Performance: Quantinuum's Helios system has demonstrated performance
exceeding initial expectations, capable of processing quantum circuits too complex
for classical supercomputers. This enhanced capability is attributed to improvements

in qubit fidelity and coherence times within the trapped-ion architecture.

e Algorithmic Alignment: The white paper thoroughly outlines the specific algorithmic
requirements for high-value use cases in quantum chemistry and topological data
analysis, detailing how these align with Quantinuum's hardware roadmap. This

provides a clear pathway for future application development and resource allocation.

¢ Error Correction and Integration: The report emphasizes the critical role of
quantum error correction schemes and the strategic integration of quantum systems
with Al/HPC (High-Performance Computing) environments. These elements are
deemed essential for scaling quantum computers to solve complex, real-world

problems with high reliability.

Background & Context

Quantum computing has garnered immense attention for its potential to revolutionize
various industries, yet significant challenges remain in bridging the gap between
hardware capabilities and economically valuable applications. Quantinuum, a leader in
trapped-ion quantum computing, is known for its high-quality qubits and robust
systems. SoftBank, recognizing quantum computing as a transformative next-generation
technology, has been actively investing and researching in the field. This collaboration
exemplifies the crucial partnership between hardware developers and enterprises

seeking to unlock quantum applications.



The white paper serves as validation that quantum computers are moving beyond the
purely research-oriented phase and beginning to address concrete industrial

applications. Progress in error correction, in particular, is key to transitioning from the
current Noisy Intermediate-Scale Quantum (NISQ) era to more reliable, fault-tolerant

quantum computing.

Strategic Significance & Outlook

This joint research from Quantinuum and SoftBank provides a clear trajectory for the
commercialization of quantum computing. The synergy between high-performance
hardware like Helios, advancements in algorithm development, and progress in error
correction is expected to accelerate applications across diverse sectors, including
quantum chemistry, material science, drug discovery, and financial modeling. The
integration with Al and HPC systems will enable a powerful hybrid approach, maximizing
guantum computing capabilities to solve increasingly complex and large-scale problems.
As more successful industrial applications emerge, further investment and adoption of
guantum computing are anticipated, driving the industry towards broader commercial

impact.

Source: https://www.quantinuum.com/quantinuum-and-softbank-corp-white-paper
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#04 Diverse Quantum Platforms Converge on Lower
Two-Qubit Gate Error Rates, Accelerating Path to Fault-
Tolerant Computing

Published July 24, 2026  MDPI (Philosophies)  Switzerland
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| overview

A new MDPI paper analyzes the converging two-qubit gate error rates and increasing
qubit diversity across major quantum computing platforms, including trapped-ion,
superconducting, and neutral atom systems. This progress is a critical indicator for
advancing towards quantum advantage and fault-tolerant quantum computing. The
accumulation and sharing of knowledge in error correction theory, control electronics,
and fabrication methods across the ecosystem are accelerating technological
maturity, fostering optimism for robust, platform-specific fault-tolerant quantum

solutions.
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Key Findings

A recent paper published in MDPI's Philosophies journal provides a comprehensive
analysis of technological advancements across diverse quantum computing platforms,
including trapped-ion, superconducting circuits, neutral atoms, silicon spin, photonic,
and bosonic (cat qubit) systems. The study highlights a notable convergence in two-
qubit gate error rates and an increasing diversity in qubit counts, signaling significant
progress towards achieving quantum advantage and ultimately, fault-tolerant quantum

computing.

Technical Details

e Platform Analysis: The review scrutinizes six primary quantum computing
architectures, evaluating their individual progress. Despite their distinct physical
foundations, all platforms demonstrate a common pursuit of reducing error rates and

scaling qubit numbers.

e Error Rate Convergence: A critical observation is the consistent reduction and
convergence of two-qubit gate error rates across these platforms, moving closer to
the thresholds required for fault-tolerant quantum computing. This improvement is
fundamental for enhancing the reliability of quantum calculations and enabling

practical quantum error correction.

e Ecosystem Knowledge Accumulation: The paper emphasizes that the collective
accumulation and sharing of knowledge in error correction theories, sophisticated
control electronics, and advanced manufacturing methods across different platforms
are accelerating the overall maturity of quantum technology. This collaborative
knowledge transfer is expected to boost innovation speed and mitigate redundant

investments within various technology domains.



Background & Context

The quantum computing landscape has seen rapid evolution, with numerous companies
and research institutions globally pursuing development across various physical
modalities. Current Noisy Intermediate-Scale Quantum (NISQ) devices are prone to
errors, indicating a substantial gap before large-scale fault-tolerant quantum computing
becomes a reality. However, as the paper points out, the observed improvements in error
rates across leading technological platforms suggest that quantum computing is actively
transitioning from a purely theoretical discipline to a more practical one. Each platform
leverages its unique strengths—e.g., trapped ions for long coherence times,
superconducting circuits for fast gate operations—to contribute to solving specific

challenges.

Strategic Significance & Outlook

The convergence of two-qubit gate error rates and the increase in diverse qubit
architectures suggest a significant boost in the practical capabilities quantum computers
can achieve in the coming years. Advancements in error correction and cross-ecosystem
knowledge sharing are likely to accelerate the timeline for fault-tolerant quantum
computing. This will unlock capabilities for previously intractable computations in fields
such as drug discovery, new materials development, financial modeling, and artificial
intelligence, promising a transformative impact on industry. Researchers and investors
must closely monitor these technological indicators to assess which platforms are poised

to deliver the next major breakthroughs and capitalize on emerging opportunities.

Source: https://www.mdpi.com/2409-9287/11/4/127
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#05 Quantum Computer-Assisted Framework Optimizes
Solid-State Spin Qubit Technologies, Enables Extended

Time Dynamics Simulation on NISQ Devices

Published July 17, 2026  arXiv (Preprint)  USA
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| overview

A new arXiv preprint introduces a quantum computer-assisted framework for
simulating interacting spin systems in solids, applicable to quantum sensors, single-
photon sources, and spin-defect-based quantum registers. Operating within NISQ
and early fault-tolerant hardware constraints, this framework enables access to
extended time dynamics difficult to achieve with classical simulations. Benchmarking
with nitrogen-vacancy centers provides a flexible blueprint for designing, comparing,
and optimizing solid-state spin qubit technologies, representing a breakthrough in

accelerating quantum technology development.
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Key Findings

This arXiv preprint introduces a novel quantum computer-assisted framework designed
for simulating interacting spin systems in solids, directly applicable to the design and
optimization of various quantum technologies. This includes quantum sensors, single-
photon sources, and spin-defect-based quantum registers and processors. Crucially, the
framework enables access to extended time dynamics within the constraints of Noisy
Intermediate-Scale Quantum (NISQ) and early fault-tolerant hardware, offering a

groundbreaking approach to accelerate solid-state spin qubit technology development.

Technical Details

¢ Quantum-Assisted Design: The proposed framework leverages quantum computers
to efficiently simulate spin systems within interacting solids. This capability allows
researchers to explore more complex quantum system behaviors and design
parameters that are computationally prohibitive for traditional classical simulation

methods due to their exponential scaling.

e Extended Time Dynamics: A key innovation is the ability to simulate the time
evolution of quantum systems over extended durations, even with the limited
coherence times of NISQ devices. This is achieved through advanced circuit design
and algorithmic approaches, which is critical for accurate performance prediction in

quantum material science and quantum sensing applications.

¢ Nitrogen-Vacancy Center Testbed: As a proof-of-concept, nitrogen-vacancy (NV)
centers in diamond were utilized as a testbed. NV centers are excellent candidates for
solid-state spin qubits, known for their long coherence times, making them ideal for
demonstrating the framework's effectiveness. Benchmark comparisons against

classical simulations confirmed the framework's accuracy and utility.

¢ Flexible Blueprint: The methodology is not restricted to a single hardware type,
providing a "flexible blueprint" applicable to the design, comparative analysis, and
optimization of various solid-state spin qubit technologies. This facilitates rapid

prototyping and iterative improvement of new quantum devices.



Background & Context

The advancement of quantum technologies heavily relies on the precise design and
fabrication of high-performance qubits. However, the inherent complexity of quantum
systems rapidly makes classical simulation intractable. Especially in the NISQ era, where
devices are inherently noisy, efficient design and optimization tools are indispensable for
performance enhancement. This research proposes a meta-approach, using quantum
computers as design tools themselves, which could potentially accelerate the self-
improvement cycle of quantum computing. Solid-state spin qubits are highly promising
components for quantum sensing, quantum communication, and quantum computing,

making their optimization directly linked to broad progress in quantum technologies.

Strategic Significance & Outlook

This new framework has the potential to fundamentally shift the paradigm of quantum
technology development. By empowering quantum computers to design and refine their
own "components,” it will accelerate the development of higher-performance quantum
sensors, more efficient single-photon sources, and more robust quantum processors.
Crucially, the ability to overcome NISQ device limitations and explore longer quantum
dynamics will significantly hasten the realization of practical quantum applications.
Investors and technologists should pay close attention to the impact this self-
optimization approach could have on the growth and maturity of the entire quantum
ecosystem, potentially leading to faster commercialization and broader industrial

adoption.

Source: https://arxiv.org/html/2601.22091v2
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#06 Q-CTRL and RIKEN Achieve 40-Timestep Open
Quantum System Simulations on IBM and Quantinuum
Hardware with Enhanced Error Suppression

Published July 23, 2026  Q-CTRL  Australia/Japan/USA

| overview

A research team from Q-CTRL and RIKEN successfully extended open quantum
system simulations to an unprecedented 40 timesteps on IBM and Quantinuum
quantum hardware. This breakthrough, significantly surpassing previous benchmarks,
was achieved without performance degradation due to noise, by combining Q-CTRL's
Fire Opal error suppression software with optimized circuit design. This represents a
critical advance for accurately modeling complex real-world quantum system
behaviors, accelerating the practical application of quantum computing in drug

discovery and materials science.
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Key Findings

A collaborative research team from Q-CTRL and Japan's RIKEN has successfully extended
the simulation depth of open quantum systems to an unprecedented 40 timesteps on
both IBM and Quantinuum quantum hardware. This remarkable achievement, which
significantly surpasses prior benchmarks, was realized without any performance
degradation from noise, demonstrating a crucial advancement in accurately modeling

complex real-world quantum system behaviors.

Technical Details

¢ Fire Opal Error Suppression: At the core of this breakthrough is Q-CTRL's Fire Opal
software, an advanced suite designed to suppress errors arising from noise in
guantum computers. The software played a pivotal role in maintaining the fidelity of
quantum computations while dramatically increasing the complexity and depth of

simulations.

e Optimized Circuit Design: Alongside the error suppression software, sophisticated
optimization techniques were applied to the quantum circuit designs themselves. This
hybrid approach allowed for efficient and accurate quantum operations, tailored to
the inherent noise characteristics of the hardware, thereby minimizing performance

degradation in noisy environments.

¢ Leap in Simulation Depth: Historically, open quantum system simulations on noisy
intermediate-scale quantum (NISQ) devices have been limited to a small number of
timesteps. This research achieved a depth of up to 40 timesteps, enabling the
exploration of quantum dynamics over significantly longer time scales than previously

possible.

e Multi-Platform Validation: The success on both IBM and Quantinuum quantum
hardware, which are based on different physical modalities (superconducting and
trapped-ion, respectively), underscores the versatility and broad applicability of this

error suppression technology across various quantum computing architectures.



Background & Context

One of the primary barriers to practical quantum computing is the extreme sensitivity of
qubits to environmental noise, which leads to computational errors. Simulating open
quantum systems—systems that interact with their environment—is essential for
understanding the behavior of real-world molecules and materials but has been
notoriously challenging due to complexity and noise. Q-CTRL is a global leader in
quantum control software, dedicated to developing technologies that mitigate noise.
RIKEN is a world-renowned research institute in Japan, contributing significantly to
quantum computing. This achievement underscores the critical importance of software-
based error suppression in accelerating the transition towards fault-tolerant quantum

computing.

Strategic Significance & Outlook

The successful extension of open quantum system simulations to 40 timesteps
significantly broadens the application potential of quantum computing in fields such as
drug discovery, materials science, and chemical reaction simulations. The ability to
perform more accurate, longer-timescale simulations is expected to accelerate practical
applications like screening novel drug candidates, optimizing catalytic reactions, and
designing new materials. For investors and researchers, this demonstrates that error
suppression technologies are concrete solutions accelerating the commercialization of
quantum computers, fostering growth in the quantum software market. This advance
serves as a crucial bridge from the NISQ era to the fault-tolerant quantum computing

era, enhancing the commercial value of quantum technology.

Source: https://q-ctrl.com/case-study/overcoming-noise-in-open-quantum-system-simulations-using-

advanced-circuit-design-and-error-suppression
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#07 Google's Willow Chip Achieves Below-Threshold
Error Correction, Marking 2024 as Year of Quantum
Reliability Evidence

Published July 17,2026  Twiligh Mag USA
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| overview

Google's Willow chip demonstrated quantum error correction below the threshold in
2024, a pivotal moment indicating that adding physical qubits can enhance logical
qubit reliability. This breakthrough, alongside advances from Microsoft-Quantinuum
in logical qubit development and IBM in deep circuit execution, established 2024 as a
year of robust evidence for reliable quantum computing. The industry is shifting its
focus from raw qubit count to crucial metrics like error correction and gate fidelity for

practical applications.
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Key Findings

The year 2024 marked a significant pivot in quantum computing, shifting focus from
speculative potential to tangible engineering achievements. Notably, Google's Willow
chip demonstrated quantum error correction operating below the threshold, providing
compelling evidence that increasing physical components can indeed make a quantum
bit more reliable. This milestone is crucial for advancing towards fault-tolerant quantum
computation, where even imperfect physical qubits can collectively form stable logical

qubits.

Technical Details

e Google's Willow Processor: Utilizing superconducting qubits, the Willow chip
showcased a verifiable reduction in logical error rates by leveraging redundant
physical qubits. This experimental validation of error correction principles, where the
error rate of a logical qubit decreases as more physical qubits are added, is a

foundational step for scaling quantum hardware.

¢ Microsoft and Quantinuum Collaboration: This partnership has been instrumental
in developing more capable logical qubits, achieving increasingly lower error rates for
quantum operations. Their work focuses on high-fidelity gates and sophisticated error

suppression techniques that are essential for executing complex algorithms reliably.

e IBM's Deeper Accurate Circuits: IBM continued its trajectory of executing deeper
quantum circuits with enhanced accuracy. This involves sophisticated control schemes
and improved coherence times, allowing for more extensive and reliable quantum
computations, which are vital for pushing the boundaries of quantum advantage

demonstrations.



Background & Context

For years, the quantum computing narrative was dominated by the race to increase qubit
counts. However, the true utility of quantum computers hinges not merely on quantity
but on the quality and stability of these qubits. The results from 2024 underscore a
critical industry maturation, where the focus has rightly shifted to achieving robust error
correction and high gate fidelities. This change in emphasis reflects the understanding
that fault tolerance is the ultimate gateway to unlocking quantum computing's
transformative potential across industries like materials science, drug discovery, and

financial modeling.

Strategic Significance & Outlook

The demonstrated progress in error correction is a game-changer, moving quantum
computing from a purely scientific endeavor toward a genuine engineering discipline. As
logical qubits become more stable and performant, the pathway to achieving quantum
advantage in real-world problems becomes clearer. This foundational progress will
accelerate the development of applications that can tackle problems intractable for
classical supercomputers. The coming years are expected to see continued
advancements in error-corrected logical qubits, bringing the industry closer to
commercially viable quantum solutions and fundamentally reshaping technological

landscapes.

Source: https://twilightmag.com/latest-breakthroughs-in-quantum-computing-2024/
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#08 Quantum Computing's Cryptographic Relevance

Hinges on Gate Fidelity, Not Qubit Count, Reveals New
Practical Guide

Published July 17, 2026  Quantum Security Defence  USA

| overview

A new practical guide highlights that cryptographic relevance in quantum hardware is
determined by gate fidelity, not merely qubit count. It emphasizes the 'Harvest Now,
Decrypt Later' risk and the critical need to overcome a significant 1,000:1 physical-to-
logical qubit overhead. Google's 2024 Willow processor results, demonstrating
below-threshold error correction, are cited as a genuine engineering milestone for

achieving fault-tolerant scaling.
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Key Findings

A recently published practical guide for security and business professionals clarifies that
the cryptographic relevance of quantum hardware is fundamentally dictated by its "gate
fidelity" rather than its raw qubit count. This insight underscores that merely possessing
a large number of qubits is insufficient; the precision and reliability of individual
quantum gate operations are paramount for executing the complex algorithms required
to break current cryptographic standards. The guide highlights the urgent need to
overcome the substantial 1,000:1 physical-to-logical qubit overhead through robust

error correction to achieve fault-tolerant quantum computing.

Technical Details

¢ Gate Fidelity as the Decisive Metric: High gate fidelity, which measures the accuracy
of each quantum operation, is critical for minimizing errors and ensuring that
quantum algorithms can run to completion without succumbing to noise. Without
high fidelity, even systems with many qubits cannot perform useful computations for

cryptanalysis.

e The 1,000:1 Physical-to-Logical Qubit Overhead: Current quantum processors
suffer from high error rates due to environmental decoherence and imperfect gate
operations. To create a single stable 'logical qubit'—a highly reliable, error-corrected
quantum bit—a vast number of 'physical qubits' are required. This estimated 1,000:1
ratio represents a significant engineering challenge that must be addressed for

scalable, fault-tolerant quantum computation.

e The Imperative of Error Correction: Quantum error correction (QEC) is the
mechanism designed to mitigate these errors. The guide references Google's Willow
processor results from 2024 as a pivotal engineering milestone. Willow demonstrated
below-threshold error correction, meaning that adding more physical qubits led to a
reduction in the error rate of the logical qubit, a critical step toward practical fault-

tolerance.



Background & Context

The advancement of quantum computing poses a significant threat to existing public-
key cryptography, leading to the concept of "Harvest Now, Decrypt Later" (HNDL), where
encrypted data is collected today for decryption by future quantum computers. While
post-quantum cryptography (PQC) standards are being developed to counter this threat,
understanding the true capabilities of quantum hardware is essential for effective risk
management. The industry's shift from a qubit-count race to a focus on error tolerance
and reliable quantum computation reflects a growing maturity and a more pragmatic

approach to realizing quantum's potential.

Strategic Significance & Outlook

The continued progress in quantum error correction will directly influence the timeline
for fault-tolerant quantum computers, thereby escalating the threat to current
cryptographic systems. Security and business professionals must not only implement
PQC migration strategies but also continuously monitor and assess quantum hardware
advancements to gauge the evolving threat landscape. Achieving higher gate fidelities
and more efficient utilization of physical qubits will be the determining factors in
quantum computing's ability to disrupt cybersecurity and enable new computational

paradigms across various sectors.

Source: https://quantumsecuritydefence.com/insights/quantum-computing-fundamentals/
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#09 Infleqtion to Deploy Fault-Tolerant Neutral-Atom
Quantum Computer in lllinois by 2027, Targeting
Energy Grid Applications
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| overview

Inflegtion announced plans to deploy a fault-tolerant, neutral-atom quantum
computer at the lllinois Quantum & Microelectronics Park (IQMP) by 2027. This
initiative aims to apply quantum computing to the American energy grid, enhancing
efficiency and security. The company also opened a Chicago Quantum Innovation
Center to expand application research, with its Sqale system designed to demonstrate
over 50 logical qubits on a path to 100, supporting scaling beyond 1,000 physical
qubits.
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Key Findings

Inflegtion, a leader in quantum technology, has announced a strategic initiative to
deploy a fault-tolerant, neutral-atom quantum computer at the lllinois Quantum &
Microelectronics Park (IQMP) by 2027. This significant move not only accelerates the
commercialization of Inflegtion's quantum computing capabilities but also specifically
targets applications within the American energy grid, aiming to enhance its optimization,
resilience, and security. The deployment is expected to unlock unprecedented

computational power for complex energy management challenges.

Technical / Clinical Details

e Sqale System Capabilities: Inflegtion's Sgale system leverages neutral atoms as
qubits, an approach known for its long coherence times and inherent scalability. The
current design allows for the demonstration of over 50 logical qubits, with a clear
roadmap to achieve 100 logical qubits. Crucially, the system's architecture is
engineered to support scaling beyond 1,000 physical qubits, laying a robust

foundation for true fault-tolerant quantum computing.

¢ Fault Tolerance Explained: Fault-tolerant quantum computers are designed to
mitigate errors that naturally occur in individual qubits due to environmental noise.
By implementing sophisticated error correction codes, these systems can perform
reliable computations even with imperfect physical components, moving beyond the

limitations of current noisy intermediate-scale quantum (NISQ) devices.

¢ Chicago Quantum Innovation Center: The newly established center will serve as a
hub for Infleqtion's research and development into quantum computing applications.
This includes bespoke algorithm development for the energy sector and exploring
practical use cases across various other industries, fostering a collaborative

ecosystem.



Background & Context

lllinois has rapidly emerged as a vital hub within the U.S. quantum ecosystem, supported
by strong academic and industrial partnerships such as the Chicago Quantum Exchange
(CQE). Inflegtion's deployment at IQMP further solidifies this regional strength, bridging
the gap between fundamental quantum research and commercial application. The
application of quantum computing to the energy grid is particularly pertinent given
global challenges related to climate change, renewable energy integration, and grid
modernization, offering potentially transformative solutions for optimizing complex

power distribution networks.

Strategic Significance & Outlook

The planned deployment of Infleqtion's fault-tolerant quantum computer signifies a
major step towards the practical utility of neutral-atom quantum technology. The specific
timeline of 2027 highlights the intensifying race for deployable quantum solutions.
Looking forward, this technology is poised to bring revolutionary changes not only to
energy management but also to sectors like finance, logistics, and materials science. Its
impact on the energy grid, in particular, holds significant promise for building

sustainable and secure future energy infrastructures globally.

Source: https://inflegtion.com/infleqtion-to-deploy-fault-tolerant-neutral-atom-quantum-computer-in-

illinois/
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#10 1QM and Deutsche Bahn Demonstrate Quantum
Algorithm for Railway Scheduling on 190 Real
Operational Routes

Published Published July 20, 2026 ~ Business Wire India 7« > > > I /Germany

| overview

IQM Quantum Computers and Deutsche Bahn have successfully demonstrated a
hybrid quantum-classical algorithm for real-world railway scheduling. Executed end-
to-end on IQM hardware, the solution utilized operational data from 190 routes
across five German cities to generate feasible schedules, showcasing quantum
computing's immediate potential for complex logistics optimization. This pioneering
collaboration is designed to automatically improve performance with future quantum

processor scaling, marking a significant step towards practical quantum applications.
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Background

Railway scheduling presents a formidable NP-hard problem, characterized by an
immense search space of variables and constraints, making optimal solutions intractable
for conventional classical computing methods. Quantum computing offers a novel
paradigm to tackle these challenges through its inherent parallelism and sophisticated
optimization capabilities. This partnership with Deutsche Bahn represents a pivotal stride
towards the commercialization of quantum computing applications in critical sectors like
logistics, supply chain management, and transportation. Further underscoring growing
investor confidence in its technological advancements and market potential, IQM was
recently listed on Nasdaq Global Select Market and Nasdaq Helsinki (ticker: IQMX) in July
2026.

Key Findings

IQM Quantum Computers, in collaboration with Deutsche Bahn, has successfully
demonstrated a hybrid quantum-classical algorithm tailored for railway scheduling.
Utilizing real operational data from 190 routes across five German cities, this initiative
effectively showcases quantum computing's tangible potential to solve highly complex,
real-world logistics optimization challenges. The algorithm, executed end-to-end on IQM
hardware, produced feasible schedules and is engineered to automatically enhance its

performance and applicability as quantum processors continue to scale in capability.

Technical Details

e Hybrid Quantum-Classical Approach: The demonstration leveraged a hybrid
algorithm, strategically combining classical computing for robust data pre-processing
and general optimization with quantum computing's distinct ability to resolve
computationally intensive combinatorial optimization sub-problems. This synergistic
approach is paramount for current-generation quantum devices, which are not yet

fully fault-tolerant.



¢ Real-World Data Set: Distinguishing itself from many theoretical quantum algorithm
demonstrations, this project employed a genuine operational dataset encompassing
190 railway trips. This scale introduces a significant level of complexity, posing a
formidable challenge for traditional classical methods and providing a robust
benchmark for evaluating the practical utility of quantum computing in critical

infrastructure optimization.

e Scalability and Future-Proofing: The algorithm's architecture intrinsically supports
greater efficiency and broader applicability to larger, more intricate railway networks
as quantum hardware progresses in qubit count, coherence, and overall performance.
This inherent adaptability promises substantial improvements in mitigating delays,
optimizing resource allocation, and ultimately elevating the overall passenger

experience.

Strategic Significance & Outlook

This successful demonstration extends its implications beyond the railway industry,
serving as a potential catalyst for similar applications across other transport and logistics
sectors, including aviation, maritime shipping, and urban transit systems. The practical
deployment of quantum computing in these domains could unlock significant
operational efficiencies, realize substantial cost reductions, and contribute to the
construction of more resilient and sustainable transportation infrastructures. IQM and
Deutsche Bahn are committed to the further development of this technology, with the
objective of applying it to even larger and more complex operational scenarios, thereby

cementing quantum computing's transformative role in future industrial solutions.

Source: https://www.businesswireindia.com/igm-and-deutsche-bahn-demonstrate-quantum-algorithm-

for-railway-scheduling-on-real-operational-data-101055.html
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#11 lonQ Achieves World-Record 99.99% Two-Qubit
Gate Fidelity in 2025, Prepares for Q2 2026 Financial
Results on August 5

Published July 24, 2026 lonQ USA

| overview

lonQ announced its Q2 2026 financial results will be released on August 5, 2026,
following its achievement of a world-record 99.99% two-qubit gate fidelity in 2025.
The company's newest quantum computer, lonQ Tempo, is already being utilized by
major partners like Amazon Web Services and AstraZeneca for applications in drug
discovery, materials science, and financial modeling. This high fidelity marks a

significant step towards practical, fault-tolerant quantum computing.
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Key Findings

lonQ, a leading quantum computing company, has announced that it will release its
financial results for the quarter ended June 30, 2026, on August 5, 2026. This
announcement follows a significant technological achievement by the company in 2025:
lonQ set a world record by demonstrating an astounding 99.99% two-qubit gate fidelity.
This exceptionally high fidelity underpins lonQ's newest generation quantum computer,
lonQ Tempo, which is already being deployed by customers and partners such as
Amazon Web Services (AWS) and AstraZeneca for advanced applications in drug

discovery, materials science, and financial modeling.

Technical Details

e 99.99% Two-Qubit Gate Fidelity: Two-qubit gate fidelity is a crucial metric
indicating how accurately a quantum computer can perform operations between two
qubits. Achieving 99.99% fidelity means that, on average, only one error occurs every
10,000 operations. This level of precision is a monumental step towards building
fault-tolerant quantum computers, enabling the execution of much more complex

and deeper quantum circuits with high reliability.

¢ lonQ Tempo Deployment: lonQ Tempo is the company's most advanced and
highest-performing quantum computer, designed to leverage its high gate fidelity
and growing qubit count to solve computationally intensive problems. Its adoption by
prominent partners like AWS for cloud access and AstraZeneca for joint research
signifies the practical value and early commercial utility the technology is beginning

to offer.

e Trapped-lon Technology Advantage: IonQ's platform is based on trapped-ion
technology, known for its inherent stability and consistent performance. This
approach offers all-to-all connectivity between qubits, which simplifies the
implementation of quantum error correction codes and presents a promising path for

constructing large-scale, fault-tolerant quantum systems.



Background & Context

The quantum computing industry's focus is evolving from merely increasing qubit counts
to prioritizing the reduction of error rates and the enhancement of gate fidelity. lonQ's
achievement of 99.99% gate fidelity serves as a critical benchmark in this 'quality’ driven
shift, distinguishing its platform in a competitive landscape. High fidelity is essential for
maximizing qubit coherence times—the duration for which a quantum state can be
maintained—thereby enabling the development of more practical quantum applications.
As the industry transitions from the NISQ (Noisy Intermediate-Scale Quantum) era to the
fault-tolerant era, such technological breakthroughs are vital for building investor and

end-user confidence.

Strategic Significance & Outlook

lonQ's upcoming financial results will provide insights into how its technological
advancements are translating into financial performance. With world-record gate fidelity,
lonQ is poised to strengthen its leadership in high-value applications, including novel
molecular simulations for drug discovery, designing new functional materials in materials
science, and advanced risk modeling and portfolio optimization in the financial sector.
The future trajectory will focus on maintaining this record-breaking fidelity in
increasingly larger systems and executing its roadmap towards fully fault-tolerant

quantum computing.

Source: https://investors.iong.com/news/news-details/2026/lonQ-to-Report-Second-Quarter-2026-
Financial-Results-on-August-5-2026/default.aspx
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#12 LSU Physicists Create World's First Room-
Temperature Quantum Material, Revolutionizing
Quantum Tech by Eliminating Cryogenic Cooling

Published July 17,2026  Technology Networks  USA

| overview

LSU physicists have developed the world's first room-temperature quantum material
capable of distinguishing and transporting different quantum states of light,
published in Nature. This breakthrough eliminates the need for bulky cryogenic
refrigeration systems previously required by nearly all other known quantum
materials. The team designed and built the material by carving microscopic slits into a
thin gold film, creating artificial atoms. This discovery promises to accelerate the

practical application of quantum computing and communication.
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Key Findings

Physicists at Louisiana State University (LSU) have successfully developed the world's first
room-temperature quantum material capable of distinguishing and transporting
different quantum states of light, a landmark achievement published in Nature. This
breakthrough fundamentally addresses a major challenge in quantum materials research
by eliminating the necessity for bulky and energy-intensive cryogenic refrigeration
systems, which have historically been a prerequisite for nearly all other known quantum
materials. This discovery is poised to significantly accelerate the practical realization of

quantum computing and quantum communication systems.

Technical Details

e Material Design and Structure: The research team meticulously engineered the
material by carving nanometer-scale microscopic slits into a thin gold film, effectively
creating "artificial atoms." These engineered structures interact with light at specific
wavelengths, mimicking quantum properties found in natural atoms but with the
added advantage of easier manipulation. This unique plasmonic architecture enables
the material to maintain quantum states and efficiently manipulate photons at

ambient temperatures.

¢ Room-Temperature Quantum State Transport: The most revolutionary aspect of
this material is its ability to differentiate and transport quantum states of photons at
room temperature. This contrasts sharply with most other quantum materials that
demand near-absolute-zero temperatures to preserve their delicate quantum
coherence. Overcoming thermal noise at room temperature is a crucial step for
practical quantum information processing, which has long been hindered by

decoherence.

¢ Precision Photon Manipulation: The developed material demonstrates high
precision in "reading” and "writing" quantum states of photons, such as their spin
(angular momentum). This capability is indispensable for quantum computers that
utilize photons as qubits and for quantum communication networks that rely on

secure transmission of quantum information.



Background & Context

The advancement of cutting-edge technologies like quantum computing and quantum
communication has long been constrained by the demanding requirement for cryogenic
environments. The necessity for massive and expensive cooling systems has been a
primary barrier to the widespread adoption and commercialization of these
technologies. The advent of a room-temperature quantum material resolves this
bottleneck, paving the way for the development of smaller, more energy-efficient
quantum devices. This is a critical breakthrough positioned to facilitate the transition of

quantum technology from laboratories to industrial applications.

Strategic Significance & Outlook

This discovery by the LSU research team is expected to have a profound impact on the
commercialization trajectory of quantum technologies. Room-temperature operation will
dramatically reduce the cost and complexity of quantum computers and sensors, thereby
fostering their adoption across a much broader range of fields. In the future, this
material could form the foundation for new quantum devices and next-generation
quantum communication infrastructure, including components for a functional quantum
internet. This technology holds the promise of catalyzing transformative changes in

diverse sectors such as cybersecurity, healthcare, and materials science.

Source: https://www.technologynetworks.com/applied-sciences/news/physicists-create-worlds-first-

room-temperature-quantum-material-414763
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#13 Hitachi, Intel K.K., AIST Partner with NEDO to

Develop 1000-Qubit Silicon Quantum Computer by
2029

Published July 24, 2026  EIN Presswire  Japan

| overview

Hitachi, in collaboration with Intel K.K. and AIST, has been selected for a NEDO project
to accelerate the development of next-generation silicon quantum computers by
March 2029. The project aims to develop technologies for 100-qubit and 1,000-qubit
silicon quantum computers, leveraging Japan's semiconductor expertise. Hitachi plans
to launch a cloud-based quantum computing service by fiscal 2027 and demonstrate

prototypes by 2030, reinforcing Japan's leadership in quantum technology.
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Key Findings

Hitachi, in a significant collaboration with Intel K.K. and the National Institute of
Advanced Industrial Science and Technology (AIST), has been selected for a key New
Energy and Industrial Technology Development Organization (NEDO) project. This
national initiative is set to accelerate the development of next-generation silicon
quantum computers, with an ambitious target to establish 100-qubit and 1,000-qubit
class silicon quantum computing technologies by March 2029. Building on this
technological foundation, Hitachi plans to launch a cloud-based quantum computing

service by fiscal 2027 and aims to demonstrate working prototypes by 2030.

Technical Details

¢ Advantages of Silicon Qubits: Silicon qubits offer significant advantages due to their
compatibility with existing semiconductor manufacturing processes, promising high-
density integration and scalability. They also exhibit relatively long coherence times,
which is crucial for maintaining quantum states and reducing error rates. This project

will maximize these benefits to realize high-fidelity, dense quantum dot arrays.

e Development Goals and Milestones: The project aims initially for 100-qubit
technology, then scaling up to 1,000-qubit systems essential for fault-tolerant
quantum computing. This requires breakthroughs in qubit control, readout, and
interconnectivity. The planned cloud service launch by 2027 is designed to provide

early access to researchers and businesses, accelerating application development.

e NEDO's Role: NEDO is a Japanese national research and development agency
supporting technological innovations for industrial competitiveness and societal
problem-solving. This project is a cornerstone of Japan's "Quantum Future Industry

Creation Strategy," aiming to establish global leadership in quantum technologies.



Background & Context

As the global race for quantum computing intensifies, nations are investing in various
physical modalities (superconducting, trapped-ion, neutral atom, etc.). Japan, with its
extensive history in semiconductor technology, holds a distinct advantage in silicon-
based quantum computing. The partnership between Hitachi, Intel KK., and AIST
represents a powerful public-private-academic collaboration designed to drive
development from fundamental research to practical application. The development of
large-scale, error-corrected systems is a decisive step for integrating quantum

computing into real-world applications.

Strategic Significance & Outlook

Should this project succeed, Japan will solidify its position as a major player in the global
quantum computing landscape. The provision of cloud services will stimulate quantum
application development across diverse industries (e.g., finance, pharmaceuticals,
materials science, Al), fostering new business opportunities. The demonstration of
prototypes by 2030 is expected to accelerate the advent of practical quantum

computers, potentially bringing significant transformations to society and the economy.

Source: https://world.einnews.com/pr_news/929083816/japanese-economic-and-business-weekly-

newsletter-17-july-24-july-2026
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#14 Quantum Computer Performance Comparison:
Quantinuum Helios, Google Willow, and Atom
Computing AC1000 Lead in Respective Strengths

Published July 23, 2026  New Market Pitch  USA

antinuum Helios QuInInuum Helios _ v Google Wollow Atom Computing 4

| overview

New Market Pitch compares leading quantum computers, highlighting distinct
strengths: Quantinuum's Helios with 98 fully connected trapped barium-ion qubits
boasts high average two-qubit fidelity. Google's Willow, a 105-qubit superconducting
chip, excels in faster gates and verifiable beyond-classical algorithms. Atom
Computing's AC1000 offers over 1,200 programmable physical qubits, positioning

neutral-atom systems for a cleaner path to large error-correcting codes.
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Key Findings

According to an analysis by New Market Pitch, the current landscape of quantum
computing is dominated by several key players, each showcasing unique strengths.
Quantinuum's Helios stands out with 98 fully connected trapped barium-ion qubits,
renowned for its extremely high average two-qubit fidelity, enabling precise quantum
operations. Google's Willow, a 105-qubit superconducting chip, is noted for its faster
gates and its ability to execute verifiable beyond-classical algorithms. Meanwhile, Atom
Computing's AC1000, featuring over 1,200 programmable physical qubits, positions
neutral-atom systems as offering a more straightforward path to implementing large-

scale error-correcting codes.

Technical Details

¢ Quantinuum Helios (Trapped-lon): Helios features 98 trapped barium-ion qubits
with all-to-all connectivity and industry-leading gate fidelities, often exceeding
99.99%. This high precision allows for the execution of complex quantum algorithms
with fewer errors, making it particularly effective for quantum chemistry simulations

and optimization problems.

e Google Willow (Superconducting): The 105-qubit superconducting Willow chip has
demonstrated fast gate operations and, crucially, operation below the quantum error
correction threshold. This means that by adding physical qubits, the reliability of
logical qubits can be enhanced, enabling tasks that exhibit "quantum advantage"

beyond the capabilities of classical supercomputers.

e Atom Computing AC1000 (Neutral Atom): The AC1000 is a neutral-atom system
equipped with over 1,200 programmable physical qubits. Neutral-atom platforms are
characterized by long coherence times and optical control, which facilitates the
creation of large qubit arrays and provides a promising route for efficiently

implementing robust error correction codes.



Background & Context

The quantum computing development race is highly competitive, with various
companies investing in different physical qubit technologies. Superconducting, trapped-
ion, and neutral-atom qubits each possess distinct advantages and challenges, offering
unique benefits for specific types of computations and future scaling paths. The
industry's focus has evolved from a pure competition of qubit counts to emphasizing
error tolerance, gate fidelity, and the applicability to practical use cases. The
advancements of these leading platforms serve as critical indicators for the commercial

viability of quantum computing.

Strategic Significance & Outlook

Each quantum computer is leveraging its technological advantages to target specific
industrial applications. Quantinuum focuses on high-precision calculations, Google on
error correction and quantum advantage demonstrations, and Atom Computing on
large-scale scalability. The competition among these platforms is expected to intensify,
driven by further advancements in error correction techniques and the development of
more efficient quantum algorithms. Ultimately, these breakthroughs will determine the
value quantum computing can deliver across diverse sectors such as materials science,

pharmaceuticals, finance, and Al, reshaping computational capabilities worldwide.

Source: https://newmarketpitch.com/blogs/news/quantum-computing-best-quantum-computer
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#15 Resource-Efficient Protocol for Multipartite
Entanglement Distribution in Bell-Pair Networks
Published on arXiv, Significantly Boosting
Entanglement Generation Efficiency

Published July 20, 2026  arXiv USA
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| overview

A new research paper on arXiv proposes a computationally and resource-efficient
protocol for generating multipartite entangled states, such as Greenberger-Horne—
Zeilinger (GHZ) states, in quantum networks. The protocol optimizes the consumption
of Bell pairs, local gates, and Bell-pair sources, addressing critical challenges in
multiparty quantum networking tasks. This study represents a breakthrough for
efficient quantum information sharing, forming a foundational element for the future

quantum internet.
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Key Findings

A new research paper published on arXiv introduces a groundbreaking protocol for
generating multipartite entangled states, specifically Greenberger—-Horne-Zeilinger (GHZ)
states, within quantum networks. This protocol demonstrates superior efficiency in terms
of both computational requirements and resource utilization, significantly reducing the
number of consumed Bell pairs, local gate operations, and the efficiency of Bell-pair
sources. This advancement addresses critical bottlenecks in multiparty quantum
networking tasks, marking a powerful step towards the realization of a future quantum

internet.

Technical Details

¢ Generation of Multipartite Entangled States: Multipartite entangled states, such as
GHZ states, where multiple qubits are intrinsically linked, are indispensable resources
for various quantum information processing tasks, including quantum key
distribution, distributed quantum computing, and quantum sensor networks. Efficient
and high-fidelity generation of these states has historically been a major challenge in

quantum networking.

¢ Resource-Efficient Protocol: The proposed protocol is designed to generate
multipartite entangled states using fewer Bell pairs (the fundamental unit of
entanglement) compared to existing methods. This enhances overall network
efficiency, reduces the consumption of precious quantum resources, and enables

more complex quantum network communications.

¢ Improved Computational Efficiency: This protocol is specifically engineered to
minimize the computational load on quantum network nodes, particularly the number
of local gate operations. Enhanced computational efficiency is crucial for improving
network speed and scalability, contributing to the feasibility of real-time quantum

communication applications.

e Optimized Bell-Pair Source Utilization: The protocol also takes into account the
efficient utilization of Bell-pair sources. This contributes to reducing the overall
operational cost and complexity of quantum networks, aiding in the construction of

more practical quantum internet infrastructures.



Background & Context

The ultimate vision of a quantum internet involves connecting multiple quantum
computers and sensors via entanglement to enable distributed quantum computation
and ultra-secure communication. However, generating and maintaining stable
entanglement over long distances is extremely challenging due to losses and
decoherence in current optical fiber networks. Resource-efficient protocols for
multipartite entanglement generation, like the one presented in this research, are crucial
for overcoming these technical hurdles and improving the scalability and robustness of

quantum networks.

Strategic Significance & Outlook

This new protocol has the potential to significantly impact the development of the
quantum internet. It is expected to accelerate the construction of larger and more
complex quantum networks, enabling the development of more sophisticated
applications in distributed quantum computing. Furthermore, it holds promise for more
secure multiparty communication and the coordination of remote quantum sensor
networks. This research represents a vital step in the evolution of quantum technology
from single devices to networked systems, paving the way for future quantum

breakthroughs.

Source: https://arxiv.org/html/2412.04252v4
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#16 Microsoft and Quantinuum Collaborate on Low-
Error Logical Operations: NAND Research Publishes
Enterprise Guide to Quantum Cloud Computing

Published July 17, 2026  NAND Research  USA

| overview

NAND Research's Enterprise Guide to Quantum Cloud Computing highlights
Microsoft's collaboration with Quantinuum on low-error logical operations, resulting
in peer-reviewed results demonstrating improved logical error rates. IBM, meanwhile,
focuses on compute execution via Qiskit Runtime, targeting initial quantum
advantage demonstrations and a real-time error correction decoder prototype by its
2026 roadmap. These efforts underscore significant progress in quantum hardware

reliability and accessibility.
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Key Findings

NAND Research has released a comprehensive enterprise guide to quantum cloud
computing, detailing key platforms and ongoing developments, with a particular
emphasis on the collaboration between Microsoft and Quantinuum for achieving low-
error logical operations. This partnership has yielded peer-reviewed results
demonstrating significant improvements in logical error rates, contributing to enhanced
reliability in quantum computing. Concurrently, IBM is focusing on robust compute
execution through its Qiskit Runtime, aiming to demonstrate initial examples of quantum
advantage and prototype a real-time error correction decoder by its 2026 roadmap,

highlighting accelerated progress in both hardware and software capabilities.

Technical Details

¢ Microsoft and Quantinuum Collaboration: Microsoft leverages Quantinuum'’s
trapped-ion quantum hardware to integrate high-fidelity quantum operations with
advanced error correction techniques, specifically targeting reductions in logical qubit
error rates. This joint research aims to achieve logical qubits with reliability exceeding
that of current physical qubits, with their findings documented in peer-reviewed

publications.

e IBM's Qiskit Runtime and Roadmap: IBM is focused on Qiskit, its open-source
quantum software development kit, and Qiskit Runtime, which enables efficient
execution of quantum programs on cloud-based quantum hardware. By its 2026
roadmap, IBM's key objectives include demonstrating initial examples of quantum
advantage—where quantum computers solve problems intractable for classical
supercomputers—and developing a prototype for a real-time error correction

decoder to mitigate errors during quantum computation.

¢ Cloud-Based Access: Leading quantum computing providers are offering cloud-
based access to their quantum hardware, enabling businesses and researchers to
explore and develop quantum technologies without the need for significant capital
investment in physical infrastructure. This accessibility is accelerating the

development and validation of quantum algorithms.



Background & Context

Quantum computing holds the potential to revolutionize diverse industrial sectors,
including drug discovery, materials science, financial modeling, and Al, due to its
immense computational power. However, hardware complexity, cost, and the challenge
of error tolerance have been significant barriers to widespread adoption. The advent of
cloud platforms is lowering these barriers, providing enterprises with crucial access to
explore the potential of quantum computing. The technological developments and
collaborations by major players like Microsoft, Quantinuum, and IBM are indispensable

for quantum computing to transition from the research phase to practical application.

Strategic Significance & Outlook

Quantum cloud computing is expected to mature significantly in the coming years,
benefiting an increasing number of enterprises. Advances in low-error logical operations
by Microsoft and Quantinuum, coupled with IBM's development of real-time error
correction decoders, will accelerate the realization of fault-tolerant quantum computing
and enable the deployment of more complex and practical quantum applications.
Businesses must evaluate the impact of quantum technology on their operations and
develop strategies early to secure a competitive advantage in the future. Integrated

quantum-HPC workflows may become the standard in the future.

Source: https://nand-research.com/quantum-cloud-computing-an-enterprise-guide/
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#17 Quantum Teleportation Achieves Threefold
Transmission Efficiency Boost with Semiconductor

Quantum Dots, Advancing Secure Quantum
Networking

Published July 17, 2026  CurrentDeck  USA
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| overview

Researchers have achieved a threefold increase in quantum state transmission
efficiency using semiconductor quantum dots, marking a significant step towards
secure quantum networking. This breakthrough addresses critical signal loss
challenges in quantum communication, paving the way for scalable quantum
communication infrastructure and a functional quantum internet. The advancement
focuses on overcoming photon loss through quantum teleportation, leveraging

entanglement to transfer states between particles without physical transport.

Success rate
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Key Findings

In a significant advancement for quantum communication technology, a team of
researchers has successfully increased the transmission efficiency of quantum states
threefold by utilizing semiconductor quantum dots. This innovative achievement
dramatically improves upon a long-standing bottleneck in quantum communication—
signal loss—and represents a crucial milestone towards realizing more secure and
scalable quantum networks, ultimately leading to a functional quantum internet. This
progress was accomplished by enhancing the efficiency of quantum teleportation, a
technique that leverages entanglement to transfer quantum states between particles

without their physical movement.

Technical Details

e Enhanced Quantum Teleportation Efficiency: Quantum teleportation involves
transferring quantum bit information remotely via entangled quantum pairs, without
physically sending the quantum bit itself. Historically, photon loss during this process
posed a significant challenge. This research effectively boosted transmission efficiency
by three times compared to previous methods, primarily through optimized

semiconductor quantum dots and improved photon source efficiency.

¢ Role of Semiconductor Quantum Dots: Semiconductor quantum dots are
minuscule semiconductor structures capable of emitting individual photons, serving
as critical quantum light sources. By enhancing the quality and control techniques of
these quantum dots, the research team achieved more efficient and purer generation
of entangled photon pairs, consequently improving the reliability and efficiency of

quantum teleportation.

e Overcoming Photon Loss: A major hurdle in long-distance quantum communication
is signal loss during photon transmission through optical fibers. Quantum
teleportation holds the potential to bypass this loss, but it critically depends on the
efficient generation and detection of entangled photon pairs. This breakthrough

substantially improves the efficiency of this generation and detection process.



Background & Context

The construction of secure quantum communication networks is paramount for shaping
the future of cybersecurity. Current classical cryptographic methods are considered
vulnerable to future quantum computers, making quantum communication technologies
like Quantum Key Distribution (QKD) and quantum teleportation promising candidates
for ultimate security solutions. Improving transmission efficiency is indispensable for
increasing the distance, speed, and scalability of quantum communication networks,
attracting significant interest from governments, defense sectors, and financial

institutions.

Strategic Significance & Outlook

The threefold increase in quantum teleportation transmission efficiency is expected to
accelerate the roadmap towards practical quantum communication and the realization of
a quantum internet. This technology will enable secure long-distance communication
and form the foundation for more advanced quantum applications, such as distributed
quantum computing and remote quantum sensor networks. Researchers are anticipated
to further refine this technology and establish its robustness and practicality through

larger-scale network demonstrations in the future.

Source: https://currentdeck.com/tech/quantum-teleportation-efficiency-boost-breakthrough/
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#18 China's Jiuzhang 4 Quantum Computer Sets New

World Record Amidst 10 Billion Global Downloads of
Chinese LLMs

Published Published July 20, 2026 5 7 R 77=2—2X (CGTN Japanese) China

| overview

China has announced significant dual technological advancements: its Jiuzhang 4
quantum computer has achieved a new world record, reaffirming the nation's
leadership in quantum computing. Concurrently, Chinese-made open-source Large
Language Models (LLMs) have surpassed 10 billion cumulative global downloads,
signaling extensive adoption of its Al innovations. These milestones underscore
China's rapid and broad progress across both artificial intelligence and quantum

technologies, positioning it as a key global innovator.
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Background

Quantum computing and artificial intelligence (Al) stand as the defining transformative
technologies of the 21st century, sparking an intense global race for technological
supremacy. China has strategically and substantially invested in both quantum
technology and Al research and development, a commitment now yielding significant
breakthroughs. The Jiuzhang series, notable for its photonic approach, has previously
achieved 'quantum advantage,' placing it alongside Google's superconducting Sycamore
processor as a pioneer in demonstrating this computational milestone. The accelerating
adoption of Large Language Models (LLMs) globally further underscores Al's pervasive
integration into industry and society, solidifying China's pivotal role in shaping the global
digital economy. The potential synergy between quantum and Al technologies promises
revolutionary advances across diverse sectors, from drug discovery and materials science

to finance and cybersecurity.

Key Findings

China's State Council Information Office has officially announced that the domestically
developed 'Jiuzhang 4' quantum computer has achieved a new world record. This
landmark accomplishment not only highlights China's sophisticated research and
development prowess but also reinforces its burgeoning international competitiveness in
the quantum computing domain. In parallel, a separate announcement confirmed that
cumulative global downloads of Chinese-made open-source Large Language Models
(LLMs) have exceeded 10 billion. Together, these two revelations emphatically
demonstrate China's accelerated and comprehensive progress across both artificial
intelligence and quantum technologies, firmly establishing the nation as a leading

innovator in these critical advanced fields.



Technical Details

Jiuzhang 4 Quantum Computer's Performance Leap: The Jiuzhang series, which
leverages photons for quantum computation, has consistently demonstrated ‘quantum
advantage'—the ability to efficiently solve specific problems that are intractable for
classical supercomputers. The new world record achieved by Jiuzhang 4 indicates a
significant breakthrough, pointing to advancements in its computational power, error
tolerance, or problem-solving speed, surpassing the performance of existing photon-
based quantum computers. While specific performance metrics were not detailed in the
announcement, this achievement reinforces China's global leadership in photonic
quantum computing and implies a substantial improvement over previous Jiuzhang

iterations.

Rapid Global Adoption of Chinese LLMs: The surpassing of 10 billion cumulative
global downloads for Chinese-made open-source Large Language Models signifies their
widespread acceptance and deployment both domestically and internationally. This
milestone reflects the successful integration of Chinese Al technologies into a diverse
range of applications and marks a substantial contribution to the global open-source Al
community, underscoring the growing influence and practical utility of China's Al

innovation.

Strategic Significance & Outlook

China's achievement with Jiuzhang 4 is anticipated to significantly accelerate the
roadmap for quantum computing's commercialization and practical applications. The
development of increasingly powerful quantum computers carries dual implications:
posing a potential threat to existing cryptographic systems while simultaneously offering
unprecedented capabilities for training and optimizing advanced Al models.
Concurrently, the extensive adoption of LLMs will continue to diversify Al applications
across industries and catalyze further technological development. China's relentless
progress in these frontier technology domains is set to profoundly influence
international technological competition and is expected to drive a new wave of global

innovation.

Source: https://news.livedoor.com/article/detail/31871930/
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#19 DOE Targets Fault-Tolerant Quantum Computer by
2028; Rice University Joins Team to Tackle Error
Correction Decoding Scalability

Published July 22, 2026 ~ The Daily Quantum  USA
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| overview

The DOE has set an aggressive target for a fault-tolerant quantum computer by 2028,
with Rice University joining its Quantum Science Center (QSC) to research scaling
quantum error correction decoding. Rice received a $900K grant over five years to
collaborate with ORNL, IBM, and Quantinuum. Its work specifically addresses the
classical high-performance computing bottleneck inherent in quantum error

correction, aiming to accelerate the development of practical quantum systems.
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Key Findings

The U.S. Department of Energy (DOE) has set an exceptionally ambitious target to deliver
a fault-tolerant quantum computer by 2028. To advance this goal, Rice University has
joined the DOE's Quantum Science Center (QSC), focusing its research on scaling
quantum error correction decoding. Rice has been awarded a $900K grant over five years
for this critical work. The QSC, led by Oak Ridge National Laboratory (ORNL) with
partners including industry giants like IBM and Quantinuum, is pursuing this aggressive
timeline, which is significantly ahead of many commercial roadmaps. Rice University's
specialized expertise will directly address the bottleneck of classical high-performance

computing within the quantum error correction process.

Technical Details

¢ Fault-Tolerant Quantum Computing Goal: A fault-tolerant quantum computer is
designed to automatically correct errors that occur in individual qubits due to noise
and environmental interference, enabling large-scale and highly reliable
computations. The 2028 target implies rapid advancement not just in increasing qubit

counts, but crucially in technologies that dramatically reduce error rates.

e Scaling Quantum Error Correction Decoding: Quantum error correction protects
logical qubits by utilizing redundancy across many physical qubits. However, the
process of detecting and correcting these errors (decoding) demands substantial
classical computational resources, which can become a major bottleneck for scaling
quantum systems. Rice University's research will focus on developing novel

algorithms and hardware architectures to efficiently scale this decoding process.

e QSC Structure and Role: The QSC is a broad academic-industrial partnership
program led by ORNL, aiming to drive quantum technology from foundational
research to applied development. Corporate partners like IBM and Quantinuum
contribute hardware and software expertise, while academic institutions like Rice

focus on specific technical challenges, such as error correction breakthroughs.



Background & Context

Quantum computing holds the promise of revolutionizing fields from pharmaceuticals
and materials science to finance and Al, but current noisy intermediate-scale quantum
(NISQ) devices are limited by high error rates. Achieving a fault-tolerant quantum
computer is the indispensable step to overcome these limitations and unlock true
guantum advantage. Large-scale investments by government agencies like the DOE,
coupled with robust collaboration between academia and industry, are part of a national

strategy to tackle this complex challenge.

Strategic Significance & Outlook

Rice University's participation in the QSC, specifically addressing the quantum error
correction decoding bottleneck, significantly enhances the likelihood of achieving the
ambitious 2028 goal. This research is also crucial for enabling optimal collaboration
between classical and quantum computers (hybrid computing). If a fault-tolerant
quantum computer is demonstrated by 2028, it would have an immeasurable impact on
scientific research and industrial applications, accelerating a new wave of technological
revolution. Future research outcomes will serve as critical indicators for shaping the

practical timeline of quantum computing.

Source: https://thedailyquantum.com/articles/rice-doe-quantum-science-center-fault-tolerant-2028
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#20 American Binary Unveils NSA CNSA 2.0 Compliant

Quantum-Resistant Cryptography Architecture 'Ambit
Client'

Published July 24, 2026  Cyber Defense Magazine  USA

INNOVATOR SPOTLIGHT

AMERICAN BINARY

Full-stack post-quantum network security /

| overview

American Binary has announced its 'Ambit Client," a quantum-resistant cryptographic
architecture designed to meet the NSA's CNSA 2.0 requirements for National Security
Systems. The product offers full crypto agility, allowing algorithm swaps as standards
evolve, and protects against downgrade attacks. This solution directly addresses the
NSA's mandate for networking equipment to support and default to CNSA 2.0 post-
quantum cryptography by January 2026.
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Key Findings

American Binary has unveiled its innovative quantum-resistant cryptography (PQC)
architecture, 'Ambit Client," specifically designed to comply with the stringent
Commercial National Security Algorithm (CNSA) 2.0 requirements set by the U.S.
National Security Agency (NSA) for National Security Systems (NSS). This product
features complete ‘crypto agility,' enabling the rapid and secure swapping of underlying
algorithms as cryptographic standards evolve in the future. By also providing protection
against downgrade attacks, Ambit Client offers an indispensable solution for government
agencies and critical infrastructure preparing for the potential of quantum computers to

break current encryption.

Technical Details

e CNSA 2.0 Compliance: The NSA's CNSA 2.0 defines the next-generation
cryptographic suite, including quantum-resistant algorithms, aimed at countering
new cyber threats to NSS, particularly the threat of cryptographic decryption by
future quantum computers. American Binary's Ambit Client is developed to meet
these rigorous standards, providing a quantum-resilient security foundation. With the
NSA mandating that networking equipment support and default to CNSA 2.0 post-
quantum cryptography by January 2026, Ambit Client presents a timely solution.

e Crypto Agility: A core strength of Ambit Client is its full crypto agility. This refers to
the ability to easily update or swap cryptographic modules without redesigning the
entire system when new cryptographic algorithms, including those being
standardized by NIST for PQC, become available. This ensures adaptability to

technological evolution and long-term security.

e Protection Against Downgrade Attacks: Downgrade attacks exploit weaker or older
cryptographic protocols to intercept communications. Ambit Client safequards
systems from such attacks by enforcing robust security protocols and preventing

fallback to legacy vulnerabilities, thereby maintaining a strong security posture.



Background & Context

The advancement of quantum computing is widely recognized as a potential threat to
current public-key cryptography systems. To prepare for this "quantum apocalypse,”
governments and standardization bodies worldwide are accelerating PQC research,
development, and standardization. The NSA's CNSA 2.0 is a strategic move to ensure
that systems critical to U.S. national security remain secure in the quantum computing
era. Companies like American Binary are emerging as crucial solution providers to meet

these evolving security requirements.

Strategic Significance & Outlook

The introduction of PQC-compliant products like Ambit Client will accelerate the
adoption of quantum-resistant cryptography in industries with strict security
requirements, such as government agencies, critical infrastructure, and financial services.
Crypto agility will be key for organizations to adapt flexibly during the transition period
until PQC standards are finalized and widely deployed. American Binary is expected to
play a vital role in the market seeking protection from quantum threats through its
innovative security architecture. This technology will be an indispensable component in

shaping the future cybersecurity landscape.

Source: https://www.cyberdefensemagazine.com/innovator-spotlight-american-binary/
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#21 Quantum Computing Reaches Critical Inflection
Point in 2024-2025: Google Willow Crosses Error-
Correction Threshold

Published July 18, 2026  TON618 Capital USA

| overview

TONG618 Capital's analysis reveals 2024-2025 as a pivotal period for quantum
computing, delivering truly significant results. Google's "Willow" chip demonstrated
enhanced qubit reliability by crossing the error-correction threshold. Trapped-ion
machines from Quantinuum and lonQ also achieved sufficiently low error rates for
practical construction. While science and engineering are accelerating, the analysis

clarifies that widely useful solutions for real-world problems are not yet fully realized.



| N DEPTH

Key Findings

A recent analysis by TON618 Capital identifies the period between 2024 and 2025 as a
critical inflection point for quantum computing, marking the first time truly significant
results were achieved, moving the field closer to practical utility. This progress is
epitomized by Google's "Willow" chip, which demonstrated that adding physical
components can indeed make a quantum bit more reliable, successfully crossing the
error-correction threshold. Concurrently, trapped-ion machines from Quantinuum and
lonQ have achieved error rates low enough for building upon. Despite these accelerating
scientific and engineering advancements, the analysis cautiously notes that widely useful

answers to real-world problems have not yet fully materialized.

Technical Details

e Google Willow's Error-Correction Threshold Crossing: Google's Willow chip
demonstrated a breakthrough in quantum error correction by showing that the error
rate of a logical qubit could be reduced as the number of physical qubits increased,
effectively crossing the theoretical error-correction threshold. This is a crucial step
towards building fault-tolerant quantum computers, which are essential for running

complex algorithms reliably.

¢ High Reliability of Trapped-lon Machines: Trapped-ion quantum computers, such
as Quantinuum's Helios and lonQ's Tempo, are characterized by high gate fidelities
and long coherence times. These machines have now reached sufficiently low error
rates to enable the construction of quantum systems capable of solving specific

benchmark problems, indicating their readiness for early commercial applications.

¢ Transition from ‘Quantum Advantage’ to 'Useful Quantum Advantage': While
earlier demonstrations proved '‘quantum advantage' on contrived problems, this
analysis suggests a transition towards 'useful quantum advantage' for real-world
scenarios. The advancements in error correction are key to enabling this shift, making

quantum computing relevant for practical applications.



Background & Context

For a long time, quantum computing remained largely in the realm of theoretical
possibility, with practical applications seeming distant. However, the technological
breakthroughs between 2024 and 2025 have significantly altered this perception. Large-
scale investments from government agencies, academia, and private companies have
accelerated innovations in hardware, software, and error correction techniques. The
progress during this period highlights that quantum computing is no longer merely a
research topic but a rapidly evolving field at the intersection of science, engineering, and

business model development.

Strategic Significance & Outlook

Continued advancements in error correction technology will pave the way for quantum
computing to be applied to more complex and practical problem-solving. This will
accelerate its utilization in areas intractable for classical computers, such as financial
modeling, new materials discovery, drug development, and Al optimization. However, as
the analysis points out, widespread adoption of truly "useful" quantum solutions will
require further engineering refinement and algorithm development tailored to specific
industrial needs. Investors must carefully evaluate how these technological

advancements will be monetized and impact the market.

Source: https://ton618capital.com/ton618-research/quantum-computing/
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#22 Quantum Computing to Become Essential Board
Skill by 2029 in Finance, Pharma, and Advanced
Manufacturing: Robert Half Forecasts

Published July 17, 2026  Robert Half ~ USA
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| overview

Robert Half forecasts that by 2029, quantum computing will become an essential skill
for corporate boards in specific industries like pharmaceuticals, advanced
manufacturing, and financial services. This is due to its potential to deliver significant
competitive advantages and directly influence strategic decisions. The report also
highlights that powerful quantum computers could eventually break many existing

encryption methods, posing substantial future cybersecurity risks.
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Key Findings

A recent report from the leading talent solutions firm Robert Half projects that by 2029,

quantum computing will transition from a niche technology to an indispensable strategic

skill set required at the corporate board level, particularly in high-value industries such as

pharmaceuticals, advanced manufacturing, and financial services. This forecast is

underpinned by the recognition that successful implementation of quantum computing

in these sectors could yield revolutionary competitive advantages and directly shape

business strategies. Furthermore, the report emphasizes that powerful quantum

computers possess the inherent capability to eventually break many current encryption

methods, thereby posing significant future cybersecurity risks that boards must

proactively address.

Technical & Market Details

e Sectoral Impact:

(¢]

Pharmaceuticals: Quantum computing has the potential to revolutionize drug
discovery by accelerating candidate compound design, enhancing the precision of
molecular simulations, and optimizing clinical trials, drastically reducing

development timelines and costs.

Advanced Manufacturing: For complex manufacturing processes, quantum
computing can offer unprecedented efficiencies and innovations in material

design, supply chain optimization, and intricate process simulations.

Financial Services: Quantum computing is poised to solve computationally
challenging problems in financial markets, including portfolio optimization,
advanced risk management, and the improvement of high-frequency trading

algorithms.

e Cybersecurity Risk: Quantum computers, leveraging algorithms like Shor's for

factoring and Grover's for database searching, could efficiently compromise current

public-key cryptography (e.g., RSA, ECC) and certain symmetric-key algorithms. This

threat necessitates a timely transition to post-quantum cryptography (PQC) to protect

corporate sensitive data and national security infrastructure.



Background & Context

Quantum computing, traditionally confined to academic research, is rapidly approaching
commercial viability due to swift advancements in both hardware and software. This
technology, much like artificial intelligence (Al) and blockchain, is recognized not merely
as an IT tool but as a disruptive force capable of transforming corporate strategies and
business models. Consequently, executive leadership must develop a foundational
understanding of quantum technology principles, its potential applications, and its
implications for their competitive landscape and risk profile to make informed strategic

decisions.

Strategic Significance & Outlook

The demand for quantum computing literacy at the board level is expected to intensify
over the next few years. This implies that a deep understanding of quantum technology
will become crucial not only for technical departments but also across diverse areas such
as strategy, risk management, compliance, and even ethics. Companies must not only
consider integrating quantum computing but also proactively address its cybersecurity
implications by planning their migration to post-quantum cryptography. Enterprises that
strategically embrace and leverage this technology are poised to establish leadership in

future markets.

Source: https://www.roberthalf.com/us/en/insights/management-tips/the-skills-your-board-may-need
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#23 Al and Quantum Race Accelerates: China Sees
Breakthroughs Mirroring Google Willow's Error
Correction Scalability Amidst Key Industry
Advancements

Published July 21, 2026  Live Trading News  USA

Al and Quantum

thhe Race With China
_Just Accelerated

| overview

Live Trading News reports that quantum computing reached an inflection point in
2026, with error correction now scaling effectively, exemplified by Google's Willow
processor. Significant developments include Atom Computing creating and
entangling 24 logical qubits, Nvidia releasing 'lsing' neural-network decoders to
suppress error rates, and Quantinuum demonstrating the first universal topological
gate set. The article highlights the accelerated convergence of Al and quantum

technologies and China's rapid advancements in response to US developments.
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Key Findings

Live Trading News reports a definitive turning point for quantum computing in 2026,
marked by the effective scalability of quantum error correction, as demonstrated by
Google's Willow processor. This period saw a series of pivotal advancements: Atom
Computing successfully created and entangled 24 logical qubits; Nvidia released its
'Ising' neural-network decoders to suppress error rates in quantum systems; and
Quantinuum demonstrated the first universal topological gate set. These collective
achievements underscore the accelerating convergence of Artificial Intelligence (Al) and
quantum technologies, along with China's rapid progress in response to developments

in the United States.

Technical Details

e Google Willow's Error Correction Scaling: Google's Willow processor demonstrated
that logical qubit error rates can be reduced by adding physical qubits, thereby
surpassing the quantum error correction threshold. This is a crucial step towards

constructing practical fault-tolerant quantum computers.

e Atom Computing's Logical Qubit Generation: Atom Computing successfully
generated and entangled 24 logical qubits on its neutral-atom platform. This
represents a significant advancement for the large-scale scalability of neutral-atom

systems and the realization of error-correctable logical qubits.

¢ Nvidia's 'Ising' Decoders: Nvidia developed 'Ising’ neural-network decoders
designed to accelerate the quantum error correction decoding process and suppress
error rates. This illustrates a successful hybrid approach applying classical Al
techniques to quantum error correction, accelerating the practical implementation of

fault-tolerant quantum computing.

¢ Quantinuum's Universal Topological Gate Set: Quantinuum demonstrated the first
universal topological gate set on its trapped-ion quantum computer. This ensures
that arbitrary quantum computations can be executed efficiently and with high

precision, significantly enhancing the flexibility of quantum algorithm development.



Background & Context

The United States and China are engaged in intense competition across two leading-
edge technology domains: Al and quantum computing. The breakthroughs highlighted
in this article for 2026 indicate that this competition has entered a new phase. In
particular, advancements in error correction technology are indispensable for
accelerating quantum computing's transition from the laboratory stage to practical
applications. The convergence of Al and quantum computing holds the potential to
create disruptive innovations across diverse industrial sectors, including drug discovery,

materials science, finance, and cybersecurity.

Strategic Significance & Outlook

Progress in error correction scaling, logical qubit generation, Al-powered decoders, and
the demonstration of universal gate sets will dramatically enhance quantum computing
capabilities in the coming years. This is expected to lead to an increased number of
"quantum advantage" applications, where quantum computers efficiently solve problems
intractable for current classical supercomputers. This technological race directly impacts
not only national technological leadership but also economic prosperity and national

security, making it a critical area to watch.

Source: https://www.livetradingnews.com/ai-and-quantum-computing-the-latest-news-and-why-the-

race-with-china-just-accele
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#24 Indian Cabinet Approves ‘Semicon India
Programme 2.0' to Build Semiconductor Ecosystem,
Including Quantum Computing Talent Development

Published July 18, 2026  Drishti IAS India

| overview

India's Cabinet has approved "Semicon India Programme 2.0," a comprehensive
initiative aimed at building a complete semiconductor ecosystem encompassing chip
design, fabrication, packaging, materials, R&D, and talent development. This program
will strengthen ATMP/OSAT facilities, foster R&D collaboration, and cultivate talent for
frontier technologies like Al and quantum computing. The goal is to establish India as

a trusted global semiconductor hub and enhance supply chain resilience.
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Key Findings

The Indian Cabinet has officially approved the "Semicon India Programme 2.0," a

monumental initiative designed to significantly bolster the nation's semiconductor

industry. This comprehensive program aims to cover the entire semiconductor

ecosystem value chain, from chip design and fabrication (foundry) to advanced

packaging (ATMP/OSAT), material supply, research and development (R&D), and the

cultivation of specialized talent. A particular emphasis is placed on developing skilled

professionals for frontier technologies such as Artificial Intelligence (Al) and quantum

computing. The ultimate objective is to position India as a trusted global semiconductor

hub, thereby contributing to the resilience of global supply chains.

Policy Details

Program Objectives: The primary goals of Semicon India Programme 2.0 are to
foster self-reliance within India's semiconductor industry and enhance its
competitiveness in the global market. This is a strategic move contributing to the

strengthening of global semiconductor supply chains amid rising geopolitical risks.

Investment and Incentives: The program offers financial incentives for the
establishment and expansion of semiconductor manufacturing facilities, grants for
R&D projects, and a framework to promote strategic collaborations with domestic
and international companies. These measures are expected to attract investment into

India and accelerate technology transfer.

Talent Development: Highly skilled professionals are indispensable in emerging
technology fields like Al and quantum computing. The program will collaborate with
universities and research institutions to develop specialized curricula, establish
scholarship schemes, and facilitate exchanges with international experts to cultivate

the next generation of semiconductor and frontier technology engineers.

R&D Promotion: R&D is key to long-term technological innovation and maintaining
competitiveness. Semicon India Programme 2.0 encourages innovation across all
aspects of semiconductor technology, from basic to applied research, with a focus on

supporting breakthroughs in areas like quantum computing.



Background & Context

The global semiconductor shortage and escalating geopolitical tensions have compelled
nations worldwide to pursue self-sufficiency and diversification of their semiconductor
supply chains. India, with its vast domestic market, abundant engineering talent, and
robust IT services industry, is being recognized as a potential leader in the
semiconductor sector. Semicon India Programme 2.0 reflects India's clear commitment
to maximize this potential and establish strategic autonomy in semiconductors, mirroring

efforts in other major economies like the U.S., Europe, and Japan.

Strategic Significance & Outlook

The approval of this program provides significant momentum for India's semiconductor
industry. The development and integration of next-generation technologies like Al and
quantum computing will accelerate the digital transformation of the broader Indian
economy, creating new industrial opportunities. Over the coming years, India is expected
to establish itself as one of the major global players in semiconductor manufacturing,
design, and R&D, further expanding its influence in the global technology ecosystem.
This initiative not only contributes to economic growth but also deeply impacts national

security and technological self-reliance.

Source: https://www.drishtiias.com/daily-updates/daily-news-analysis/cabinet-approves-semicon-20
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#25 Blockchain Computer Inc. Unveils Quantum-
Resistant Cryptography-Enabled 'Trust Infrastructure
for Autonomous Al Economy’

Published July 21, 2026 openPR  USA

| overview

Blockchain Computer Inc. announced a new computing infrastructure for
autonomous Al systems, integrating quantum-resistant cryptographic (PQC)
architecture. Recognizing that Al and quantum computing will reshape the global
technology landscape simultaneously, the system aims to protect identity credentials,
sensitive communications, and Al-control systems from emerging cryptographic
threats. This marks a critical step towards strengthening the security foundation for

the next-generation digital economy.
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Key Findings

Blockchain Computer Inc. has unveiled a new computing infrastructure designed to
provide foundational trust for autonomous Al systems, which notably incorporates
quantum-resistant cryptographic (PQC) architecture at its core. Based on the profound
understanding that Artificial Intelligence (Al) and quantum computing will
simultaneously and fundamentally reshape the global technology landscape, the
company aims to protect identity credentials, sensitive communications, and Al-control
systems from novel cryptographic threats. This announcement holds paramount
significance in strengthening the bedrock of trust and security for the next-generation

digital economy.

Technical Details

¢ Integration of Quantum-Resistant Cryptography (PQC): The new infrastructure
integrates PQC algorithms, currently undergoing standardization by NIST, to address
the risk that current public-key cryptography (e.g., RSA, ECC) could be efficiently
broken by future quantum computers. This ensures the long-term security of

confidential data.

e Application to Autonomous Al Systems: Autonomous Al systems are expanding
into many critical sectors, including self-driving vehicles, smart grids, and robotics.
These systems critically require accuracy, reliability in decision-making, and
robustness against unauthorized external access. Integrating PQC significantly
enhances the security of communications and control signals between Al systems,

ensuring trustworthy autonomy.

¢ Protection of Identity Credentials and Sensitive Communications: User identity
credentials and confidential communications between businesses and governments
are prime targets for quantum computer threats. Blockchain Computer Inc.'s solution
mitigates the risk of data breaches and interception by protecting these digital assets
with PQC.



Background & Context

The rapid advancement of Al and the potential threat posed by quantum computing
present new challenges to the contemporary cybersecurity landscape. As advanced Al
systems become deeply embedded in national security and critical infrastructure, robust
security measures to protect them become indispensable. Quantum-resistant
cryptography is at the center of international efforts to address this emerging threat,
with governments and standardization bodies actively promoting the transition to PQC.
Companies like Blockchain Computer Inc. are emerging as key solution providers by

anticipating these future security needs and offering innovative solutions.

Strategic Significance & Outlook

This new trust infrastructure will fundamentally enhance the safety and reliability of
autonomous Al systems, accelerating their widespread adoption. The integration of PQC
ensures the long-term protection of digital data across all industries, including finance,
defense, healthcare, and supply chains. Blockchain Computer Inc.'s initiative
demonstrates a vision where, in the era of technological transformation brought about
by Al and quantum computing, security is not an impediment to innovation but rather its
foundational enabler. Similar quantum-resistant security solutions are expected to be

adopted in even more sectors in the future.

Source: https://www.openpr.com/news/4582191/blockchain-computer-unveils-a-new-trust-infrastructure-

for
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#26 Quantum and Radiological Science and Technology
Agency Opens Call for 2026 IFERC-CSC Supercomputer

System Use, Accelerating Fusion Research

Published July 22, 2026  National Institutes for Quantum Science and Technology (QST) Japan
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| overview

The National Institutes for Quantum Science and Technology (QST) has opened its call
for proposals for the 2026 use of the IFERC-CSC supercomputer system. This
opportunity targets researchers from Japanese universities and institutions, granting
access to the Plasma Simulator supercomputer system, co-operated with the National
Institute for Fusion Science. The initiative aims to enhance complex simulation and
data analysis capabilities in fusion energy research, contributing to Japan's scientific

and technological advancement.
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Key Findings

The National Institutes for Quantum Science and Technology (QST) has officially opened
its call for proposals for the 2026 fiscal year regarding the utilization of the "IFERC-CSC
Supercomputer System." This public call targets scientists and engineers affiliated with
Japanese universities and research institutions, providing them with access to the high-
performance "Plasma Simulator" supercomputer system, co-operated by QST and the
National Institute for Fusion Science. This initiative aims to strengthen Japan's research
capabilities, particularly in computationally intensive scientific fields like fusion energy
research, by enabling advanced modeling and simulation of complex physical

phenomena.

Technical Details

e |IFERC-CSC Supercomputer System: This system operates under the cooperation of
the International Fusion Energy Research Centre (IFERC) and the Centre for
Computational Science (CSC). It provides advanced computing resources capable of
addressing a wide range of computational science areas, including fusion plasma
behavior analysis, materials science, and reaction dynamics. The system is specifically
optimized for large-scale numerical simulations and data analysis, making it an
indispensable tool for fundamental research in fusion reactor design and plasma

physics.

¢ Role of the Plasma Simulator: The Plasma Simulator is a dedicated supercomputer
designed for detailed simulation of phenomena such as fusion plasma confinement,
heating, and instabilities. This capability allows researchers to obtain microscopic data
not accessible through experiments and predict plasma behavior under extreme

conditions, thereby accelerating R&D efforts towards realizing fusion energy.

e Target and Objectives of the Call: The call for proposals encourages researchers
from Japanese academia and research institutions to advance their respective
research topics using cutting-edge computational resources. Proposals in fields such
as fusion science, plasma physics, computational physics, and materials science are
particularly expected, fostering new scientific discoveries and technological

innovations.



Background & Context

Fusion energy is globally recognized as a sustainable and clean energy source, with its
realization requiring international cooperation and advanced technological development.
QST, as a central institution for fusion research in Japan, plays a critical role, including its
contributions to the International Thermonuclear Experimental Reactor (ITER) project.
Providing access to such high-performance supercomputer systems enhances the
capabilities of the entire research community and strengthens Japan's presence in global
fusion research. Furthermore, as indicated by the name "National Institutes for Quantum
Science and Technology," both quantum technology and fusion research are pillars of
Japan's science and technology strategy, promoting the fusion of basic science and

applied technology.

Strategic Significance & Outlook

The continuous provision of access to the IFERC-CSC supercomputer system is vital for
advancing fusion energy research and will contribute to Japan's energy security and
climate change countermeasures. This system will continue to provide a crucial
computational foundation for next-generation fusion reactor design, efficient plasma
control, and advanced material development. Moreover, access to such computational
resources is expected to contribute to the development of young researchers, playing an

important role in securing talent for Japan's future scientific and technological fields.

Source: https://www.gst.go.jp/site/rokkasyo/46853.html
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#27 Quantinuum and SoftBank Corp. Publish Joint
White Paper on Scaling Practical Quantum Computing
Use Cases Towards Fault-Tolerant Era

Published July 21, 2026 PR Newswire Japan/USA

QUANTINUM =
== SoftBank releeade whitwjoi
Expanding Use Cases for
Quantum Computing inthe
in Fault-Tolerant Era.

| overview

Quantinuum and SoftBank Corp. released a joint white paper outlining practical use
cases for quantum computing in quantum chemistry and graph analysis for the fault-
tolerant era. This collaboration provides a framework to assess when hardware and
algorithmic advancements will enable industrial applications. SoftBank plans to
leverage this roadmap for future quantum Al data center services, accelerating

quantum technology adoption in Japanese industries.
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Key Findings

Quantinuum, a global leader in quantum computing, and SoftBank Corp., a major
Japanese telecommunications and technology conglomerate, have published a joint
white paper detailing practical use cases for quantum computing in the era of fault-
tolerant quantum computing. This landmark collaboration focuses on two key areas:
quantum chemistry simulations and graph analysis, providing a concrete framework for
evaluating when and how advancements in quantum hardware and algorithms will
enable real-world industrial applications. SoftBank plans to utilize this collaborative
roadmap as a foundation for its future quantum Al data center services, marking a
significant step towards accelerating the adoption of quantum technology within

Japanese industries.

Technical Details

e Quantum Chemistry Applications: Quantum computing holds the potential to
revolutionize drug discovery, new material design, and catalytic reaction optimization
by simulating molecular electronic structures with high precision. The white paper
outlines specific scenarios where fault-tolerant quantum computers could provide
accurate results for large molecular systems that are intractable for current classical

computers.

¢ Graph Analysis Applications: Graph analysis plays a crucial role in diverse fields such
as logistics, network optimization, and financial modeling. Quantum computing offers
algorithms that can find more efficient solutions for complex graph problems beyond
the capabilities of classical algorithms. The joint paper explores specific use cases
such as optimizing large-scale transportation networks and managing risks in

complex supply chains.

¢ Importance of Fault Tolerance: While current quantum computers suffer from high
error rates, the advent of fault-tolerant quantum computing will enable automatic
error correction, leading to large-scale and highly reliable quantum computations.
This white paper provides practical guidelines for assessing the timing and conditions

for deploying specific applications in this fault-tolerant era.



Background & Context

As the global race in quantum computing accelerates, industries are grappling with
questions about the specific value this technology will bring and when it will become
practical. Quantinuum leads the world in trapped-ion quantum computing, while
SoftBank possesses extensive expertise in Al, telecommunications, and data center
infrastructure. This partnership represents a strategic move to facilitate the transition
from theoretical quantum advantage to "useful quantum advantage" that addresses
actual industrial needs. The concept of quantum Al data centers, in particular, suggests

the integration of quantum technology into future digital infrastructure.

Strategic Significance & Outlook

This joint white paper and SoftBank's roadmap for quantum Al data centers will play a
vital role in accelerating the commercialization of quantum computing. Breakthroughs in
quantum chemistry and graph analysis are expected to drive innovation in key industries
such as pharmaceuticals, chemicals, logistics, and finance, creating new business
opportunities. In the future, this collaboration is anticipated to explore the application of
quantum computing in an even wider range of industrial sectors, contributing to the
digital transformation of society as a whole. This serves as an important guide for
understanding and preparing for the impact of quantum technology on the economy

and society.

Source: https://www.prnewswire.com/jp/news-releases/quantinuumsoftbank-corp-302829162.html
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#28 Quantum Computing Inc. (QCi) Files Shelf
Registration for Up to $118.52 Million in Common
Stock, Focused on ESOP: Dilution Risk and Growth
Strategy

Published July 20, 2026 ~ Simply Wall St News  USA

| overview

Quantum Computing Inc. (QCi) filed a shelf registration in July 2026 to issue up to
$118.52 million in common stock, primarily for ESOP-related programs. This move
enhances QCi's flexibility for equity issuance for employee incentives and future
funding but could lead to ownership dilution. The article highlights QCi's significant
reliance on equity financing for its growth, R&D, and manufacturing expansion,

analyzing its implications for investors.
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Key Findings

Quantum Computing Inc. (QCi), a quantum computing solutions provider, filed a shelf
registration with the U.S. Securities and Exchange Commission (SEC) in July 2026 to issue
up to $118.52 million worth of common stock. While primarily intended to fund
employee stock ownership plan (ESOP)-related programs, this registration provides QCi
with flexibility to address various future funding needs, including working capital,
research and development, and manufacturing capacity expansion. However, this move
could result in dilution for existing shareholders, necessitating careful evaluation by

investors.

Financial Details & Strategy

e Purpose of Shelf Registration: A shelf registration allows a company to issue
multiple securities offerings flexibly over a period of time. In QCi's case, while
primarily targeting ESOPs, it acts as a 'shelf' for future equity issuances to meet
market opportunities and funding requirements. This enables rapid capital raises,
supporting the company's growth strategy in the highly competitive quantum

computing market.

¢ Dilution Risk: The issuance of new shares increases the total number of outstanding
shares, potentially leading to 'dilution," which reduces the per-share value and voting
power of existing shareholders. QCi's shareholders need to assess the impact of this

potential dilution.

¢ Funding Strategy: The article points out that QCi's growth strategy, particularly its
continuous investment in R&D and expansion of manufacturing capabilities, heavily
relies on equity financing. Developing quantum computing technology requires

substantial capital, and equity issuance is a common fundraising method for startups.

e Importance of ESOP: ESOPs are crucial incentives for attracting and retaining top
talent. In the highly competitive quantum computing sector, granting stock to

employees can boost their long-term motivation and commitment to the company.



Background & Industry Context

The quantum computing industry is still in its nascent stages, with many companies
requiring substantial investment for technology development and market penetration.
For startups like QCi, raising capital from the stock market is a vital means to accelerate
growth. However, in a market characterized by high uncertainty, capital raises involving
dilution can impact investor valuations. Investors must holistically assess the company's
technological advancements, market strategy, and financial health, considering the

balance between risk and return.

Strategic Significance & Outlook

QCi's shelf registration indicates the company's plans for aggressive growth and
technology development in the coming years. Funding ESOPs will be a critical element in
securing top engineering and research talent to drive innovation. Investors should
monitor how QCi utilizes this capital, achieves its technological milestones, and expands
its market share. The ability to manage dilution risk while maximizing growth

opportunities will be key to QCi's future success.

Source: https://simplywall.st/ja/stocks/us/tech/nasdag-qubt/quantum-
computing/news/51dd166347886a04
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#29 South Korea's Raon Secure Supplies Post-Quantum
Cryptography (PQC) to NH Nonghyup Property &
Casualty Insurance, Intensifying Financial Quantum
Security Race

Published July 20, 2026  Maeil Business Newspaper South Korea

| overview

Raon Secure in South Korea is intensifying its efforts in the financial sector's quantum
security market by supplying Post-Quantum Cryptography (PQC) to NH Nonghyup
Property & Casualty Insurance, following KDB Life Insurance. This solution enhances
digital financial service security from customer information input to authentication
and transaction approval, leveraging PQC technology. Raon Secure plans to expand
PQC application to other large-data industries, including public services,

telecommunications, healthcare, and manufacturing.
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Key Findings

Raon Secure, a leading South Korean cybersecurity firm, has escalated the quantum
security race within the financial sector by providing its Post-Quantum Cryptography
(PQC) solution to NH Nonghyup Property & Casualty Insurance, following a prior
deployment with KDB Life Insurance. This innovative PQC technology is applied across all
major stages of digital financial services—from customer information input and identity
verification to electronic signatures and final transaction approvals—significantly
enhancing end-to-end security. Building on this success, Raon Secure plans to accelerate
the deployment of its PQC solutions not only in finance but also across a wider array of
large-data industries, including public services, telecommunications, healthcare, and

manufacturing.

Technical Details

¢ Adoption of Post-Quantum Cryptography (PQC): PQC refers to a new family of
cryptographic algorithms designed to withstand potential attacks from future high-
performance quantum computers. Raon Secure's solution complies with standards
currently being developed by NIST (U.S. National Institute of Standards and
Technology), ensuring future-proof security that current public-key cryptosystems

(RSA, ECC, etc.) cannot guarantee.

¢ Integration into Digital Financial Services: Raon Secure's PQC solution is deeply
integrated into modern financial services such as online banking, mobile payments,
insurance contracts, and digital wallets. Specifically, PQC is applied to key exchange
during user authentication, ensuring transaction authenticity via electronic signatures,
and protecting the confidentiality of data communications, thereby safeguarding

customer assets and information from potential quantum attacks.

¢ Enhanced End-to-End Security: With the implementation of PQC, financial
institutions can establish a more robust security posture, protecting digital data from
quantum computer attacks throughout its entire lifecycle—from generation to
storage, transmission, and processing. This is crucial for increasing the trustworthiness

of financial services and ensuring customer confidence.



Background & Industry Context

The advancement of quantum computing poses an imminent threat to current
cybersecurity, especially to the public-key cryptographic systems that financial
institutions rely upon. The "Harvest Now, Decrypt Later" risk scenario has created serious
concerns within the financial industry. Consequently, financial regulatory bodies
worldwide, including in South Korea, have begun recommending or mandating the
transition to post-quantum cryptography. PQC solutions provided by companies like
Raon Secure are indispensable for facilitating this transition, accelerating the competition

among financial institutions to protect themselves from future cyber threats.

Strategic Significance & Outlook

Raon Secure's supply of PQC to NH Nonghyup Property & Casualty Insurance marks a
significant step in the adoption of quantum-resistant cryptography within the South
Korean financial sector. It is anticipated that similar solutions will extend to other
financial institutions and a broader range of industries handling sensitive, large-scale
data, such as public services, telecommunications, healthcare, and manufacturing. The
widespread adoption of PQC technology will strengthen the security infrastructure of the
entire digital economy and play a crucial role in protecting society from the potentially
disruptive impact of quantum computing. This move also contributes to enhancing

South Korea's presence in international cybersecurity strategies.

Source: https://www.mk.co.kr/jp/it/12102325
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#30 Quantum Material Hardware Startups Attract
$80M in Funding, Driving Investment in Novel
Electronic Materials

Published July 17, 2026  Lux Research  USA

| overview

Lux Research reports a surge in investment into quantum materials, particularly
hardware-focused quantum startups aiming to enhance computational efficiency.
Companies developing room-temperature quantum systems, such as Diraq and
Quantum Brilliance, have collectively secured approximately $80 million, representing
about 24% of tracked funding for quantum material startups. This trend underscores
a critical shift towards material science innovation as the foundation for the next
phase of quantum computing hardware development, with neuromorphic and
quantum materials projected to remain prime investment targets over the next five

years.



| N DEPTH

Key Findings

A recent report by Lux Research highlights a significant increase in investment in novel
electronic materials, with hardware-focused quantum startups aiming to boost
computational efficiency emerging as a major magnet for venture capital. Companies
developing room-temperature quantum systems, including Diraq and Quantum
Brilliance, have collectively raised approximately $80 million, accounting for roughly 24%
of the tracked funding for quantum material-related startups. This influx of capital
signals a strong market belief in the necessity of materials science breakthroughs for

practical quantum computing.

Technical / Market Details

¢ Investment Momentum: Despite persistent manufacturing challenges, overall
investment in quantum materials is on an upward trajectory. This trend reflects the
growing anticipation of breakthroughs in new materials as conventional silicon-based

computing approaches their fundamental limits.

e Key Players: Diraq is advancing silicon spin qubit technology, while Quantum
Brilliance is focused on diamond-based nitrogen-vacancy (NV) centers for room-
temperature quantum processors. Both companies exemplify the diverse materials

science approaches being pursued to overcome quantum computing hurdles.

¢ Funding Allocation: The $80 million in funding for these hardware startups
underscores the market's recognition that innovations in materials science and

manufacturing are critical enablers for the realization of viable quantum computers.

Background & Context

Quantum computing continues to attract substantial investment from governments,
research institutions, and private enterprises, driven by its potential for transformative
computational power. However, a primary bottleneck to commercialization remains the
discovery of stable, high-quality qubit materials that can be manufactured at scale, along
with efficient integration technologies. The pursuit of room-temperature operation is
particularly significant, as it promises to drastically reduce infrastructure costs and
improve operational efficiency compared to current superconducting systems that

require extreme cryogenic cooling.



Strategic Significance & Outlook

Lux Research projects that neuromorphic and quantum materials will remain key
investment areas for the next five years. Advances in quantum materials are expected to
drive innovation not only in quantum computing but also across various high-tech
sectors, including sensing, communications, and energy storage. This investment trend
clearly indicates that quantum technology is transitioning from pure research to practical
application, and breakthroughs in materials science will be pivotal in shaping the future

competitive landscape of quantum technology.

Source: https://luxresearchinc.com/blog/5-investment-trends-in-novel-electronic-materials/
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#31 IBM to Acquire HRL Laboratories, Significantly
Expanding Quantum Computing Capabilities

Published July 24, 2026  GovCon Wire  USA

I OVERVIEW

IBM has agreed to acquire HRL Laboratories, a research facility co-owned by Boeing
and General Motors, marking a significant strategic move to expand its quantum
computing capabilities. This acquisition will integrate HRL's expertise in silicon spin
qubit and advanced sensing technologies into IBM's portfolio, complementing its
existing superconducting qubit efforts. The move accelerates IBM's recently
announced large-scale investments in quantum computing and its plans for a
dedicated quantum foundry, solidifying its position in the competitive quantum

landscape.
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Key Findings

IBM has reached an agreement to acquire HRL Laboratories, a cutting-edge research
institution jointly owned by aerospace giant Boeing and automotive leader General
Motors. This strategic acquisition represents a pivotal step for IBM to substantially
expand its quantum computing capabilities and reinforce its leadership in the rapidly

evolving quantum technology sector.

Technical / Acquisition Details

e Acquired Entity: HRL Laboratories is a renowned research and development
company with over 70 years of history, possessing deep expertise in silicon spin qubit
technology and advanced sensing techniques. These technologies hold significant

promise as foundational elements for future high-performance quantum computers.

e Technological Synergy: HRL's silicon spin qubit technology offers a distinct
approach compared to IBM's primary focus on superconducting qubits, thereby
adding diversity and robustness to IBM's quantum portfolio. Furthermore, HRL's
sensing technologies are crucial for broadening the application scope of quantum

technologies beyond computation.

e IBM's Strategic Context: This acquisition follows IBM's substantial and ongoing
investments in quantum computing, including the recent announcement of a
quantum foundry for chip manufacturing. The integration of HRL's capabilities is
expected to synergize with these prior investments, strengthening IBM's overall

quantum ecosystem from hardware to software.



Background & Context

The field of quantum computing is a highly competitive arena, with major tech
companies and nations worldwide vying for dominance. IBM has pursued a multi-faceted
approach, spanning hardware, software, and application algorithms, to advance quantum
computer performance and commercialization. The acquisition of HRL Laboratories
specifically aims to integrate cutting-edge R&D capabilities in materials science and
device physics, which are essential for realizing scalable and high-performance quantum
hardware. Silicon spin qubits, in particular, offer the potential to leverage existing
semiconductor manufacturing infrastructure, paving a path towards future mass

production.

Strategic Significance & Outlook

This acquisition is expected to further enhance IBM's technological advantage in
quantum computing hardware development. By integrating HRL's specialized expertise,
IBM can accelerate the development of more powerful and reliable quantum processors,
ultimately expediting the delivery of practical quantum computing applications. This is
poised to strengthen IBM's competitive standing across a wide array of industries—such
as finance, healthcare, and materials science—where quantum computing is predicted to

bring transformative changes.

Source: https://www.govconwire.com/articles/ibm-buy-hrl-laboratories-quantum-computing
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