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QEC breakthroughs & PQC standards finalize
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All 40 Articles This Week ― 5-Axis Evaluation Matrix
How to read columns ― Tech Novelty: degree of breakthrough Market Proximity: closeness to commercialization Market Impact:
industry-wide effect Data Reliability: quantitative data & peer review US/EU Relevance: direct impact on US/European companies & supply
chains

# Article Title Type Tech
Novelty

Market
Proximity

Market
Impact

Data
Reliability

US/EU
Relevance Summary

#01 IBM Nighthawk r2 New
Product

●●●●
○

●●●●
○

●●●●
○

●●●●
○

●●●●
●

IBM unveils 120-qubit Nighthawk r2, boosting
circuit speed 25x and reducing errors, on path to
fault-tolerant Starling by 2029.

#02
Diraq 2M Qubits by
2031

Research
Roadmap

●●●●
○

●●○○
○

●●●●
●

●●●○
○

●●●●
○

Diraq targets over 2 million physical qubits on a
single silicon chip by 2031, leveraging existing
semiconductor manufacturing.

#03 Microsoft Majorana 1
Research
Breakthr

ough

●●●●
●

●○○○
○

●●●●
●

●●○○
○

●●●●
●

Microsoft unveils 'Majorana 1' topological qubit
chip, promising enhanced stability and scalability
by leveraging Majorana fermions.

#04 MIT New Qubit Arch.
Research
Breakthr

ough

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

MIT researchers design a novel qubit architecture
enabling faster, higher-fidelity operations,
addressing a key trade-off in quantum
computing.

#05
Xanadu Photonic
Roadmap

Research
Roadmap

●●●●
○

●●○○
○

●●●●
●

●●●○
○

●●●●
○

Xanadu unveils photonic quantum roadmap
targeting over 1,000 logical qubits and 10⁻¹⁶
error rate by 2031, potentially enabling
room-temp operation.

#06
LLNL Trapped-Ion
Coher.

Research
Breakthr

ough

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

Lawrence Livermore National Lab dramatically
extends coherence time of trapped-ion qubits,
critical for more complex and reliable quantum
computations.

#07
German
Sub-Threshold QEC

Academic
Breakthr

ough

●●●●
●

●●○○
○

●●●●
●

●●●●
●

●●●●
●

German physicists demonstrate sub-threshold
quantum error correction, exponentially reducing
errors with qubit scaling, a crucial step for
fault-tolerant QC.

#08
NSF PRACTIQAL
Center

Governm
ent Policy

●●●○
○

●○○○
○

●●●○
○

●●○○
○

●●●●
●

NSF establishes 'PRACTIQAL' Center for
self-correcting quantum computer design,
advancing quantum error correction research.

#09 Oxford Floquet Codes
Research
Breakthr

ough

●●●●
○

●●○○
○

●●●○
○

●●○○
○

●●●●
●

Oxford researchers develop a new method to
convert existing quantum error correction codes
to Floquet codes, simplifying implementation for
fault tolerance.

#10
Google Willow
Sub-QEC

Research
Breakthr

ough

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

Google's 105-qubit Willow processor
experimentally demonstrates sub-threshold
quantum error correction for surface codes,
validating theoretical predictions.
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#11
Quantinuum &
Aramco MOU

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

Quantinuum partners with Aramco via MOU to
explore industrial quantum computing
applications in energy and chemicals, accelerating
adoption.

#12
IonQ Hires Lobbying
Firm

Corporat
e

Strategy

●○○○
○

●●●●
●

●●○○
○

●●○○
○

●●●●
●

IonQ hires a lobbying firm to secure federal
quantum computing research funding and
support, reflecting strategic need for government
backing.

#13
NSF $290M
Investment

Governm
ent Policy

●○○○
○

●○○○
○

●●●○
○

●●●○
○

●●●●
●

NSF invests over $290 million in 8 university-led
quantum research institutions to strengthen US
quantum technologies and talent.

#14
MIT Postdoc
Fellowship

Academic
Initiative

●○○○
○

●○○○
○

●●○○
○

●●○○
○

●●●●
●

MIT Quantum Initiative launches a postdoctoral
fellowship program to accelerate interdisciplinary
quantum research and cultivate future leaders.

#15
Waterloo/Columbia
Proof

Academic
Breakthr

ough

●●●●
●

●○○○
○

●●●○
○

●●●●
●

●●●●
●

Researchers from Waterloo and Columbia prove
quantum advantage with shallow circuits,
indicating quantum computers can outperform
classical for specific sampling tasks.

#16 IBM/UChicago QA
Research
Breakthr

ough

●●●●
●

●●○○
○

●●●●
●

●●●●
○

●●●●
●

IBM and UChicago demonstrate quantum
advantage, solving a classically intractable
problem in 15 minutes using 70 logical qubits.

#17
QC Ware & IonQ
Drug Disc.

Applicatio
n

Milestone

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

QC Ware and IonQ achieve chemical accuracy in
hybrid quantum-classical chemistry workflow for
drug discovery, improving molecular simulation
precision.

#18
BNL/Stony Brook
Wireless

Research
Breakthr

ough

●●●●
○

●●○○
○

●●●○
○

●●●●
○

●●●●
●

Brookhaven and Stony Brook demonstrate
multi-mile wireless quantum network
communication via free-space optical link,
transmitting entangled photons.

#19 IBM Invests in BQP
Corporat

e
Strategy

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

IBM Ventures invests in BQP, a quantum-inspired
computing firm, to accelerate engineering
simulation and optimization workloads on existing
hardware.

#20
Sandia/Quantinuum
Helios

Research
Breakthr

ough

●●●●
○

●●●●
○

●●●●
○

●●●●
●

●●●●
●

Sandia National Labs and Quantinuum's Helios
98-qubit system achieves 99.9975% 1-qubit
fidelity, advancing fault-tolerant quantum
computing.

#21 NIST & PQShield PQC Governm
ent Policy

●●○○
○

●●●○
○

●●●●
●

●●●●
○

●●●●
●

NIST partners with PQShield to map global rules
for quantum-safe algorithms, targeting critical
product quantum resistance by 2030.

#22
White House PQC
Cost

Market
Report

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

White House report projects $7.1 billion PQC
migration cost (2025-2035), urging caution
amidst evolving NIST PQC standards.

#23
NIST Finalizes PQC
Std.

Governm
ent Policy

●●○○
○

●●●●
●

●●●●
●

●●●●
○

●●●●
●

NIST finalizes FIPS 203, 204, 205 for
post-quantum cryptography, fortifying defenses
against quantum threats to existing systems like
Bitcoin.

#24
Diraq & imec Si
Qubits

Research
Breakthr

ough

●●●●
○

●●○○
○

●●●●
●

●●●●
●

●●●●
○

Diraq and imec achieve over 99% gate fidelity for
silicon spin qubits fabricated on 300mm silicon
platform, enabling scalable mass production.

#25
German 1000x Error
Red.

Research
Breakthr

ough

●●●●
●

●●○○
○

●●●●
●

●●○○
○

●●●●
●

German researchers demonstrate 1,000x error
rate reduction in logical qubits, surpassing a key
threshold for scalable quantum technology.

#26 Diffraqtion Q Camera New
Product

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

Diffraqtion secures $10M pre-seed from Lockheed
Martin and Sumitomo's VC for quantum camera
platforms, targeting defense and space sensing.
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#27
ColibriTD Seed
Funding

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●○
○

●●●○
○

●●●●
●

French quantum software startup ColibriTD raises
€4M seed round to scale its multiphysics quantum
simulation software, H-DES.

#28
S-Transistors
Pre-Seed

New
Product

●●●●
○

●●●○
○

●●●●
○

●●●○
○

●●●●
●

S-Transistors secures €2.6M pre-seed funding to
scale quantum computing with superconducting
transistors, delivering a multiplexer within a year.

#29
QC VC Investment
2025

Market
Report

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Quantum computing venture investment soared
to $3.9 billion in 2025 across 125 deals, with
Quantonation emerging as a key pure-play
investor.

#30
QC Advantage Race
Accel.

Market
Overview

●○○○
○

●●●●
●

●●●●
●

●●●○
○

●●●●
●

Quantum advantage race accelerates with
Quantinuum & Oracle partnership, Pasqal's
Nasdaq listing, and PsiQuantum's $125M DARPA
contract.

#31
Pasqal & Crédit
Agricole

Corporat
e

Strategy

●●●○
○

●●●○
○

●●●●
○

●●●●
○

●●●●
●

Pasqal and Crédit Agricole CIB strengthen
partnership for industrial quantum computing
deployment in finance, targeting production use
cases by 2028.

#32 NY State $60M Hubs Governm
ent Policy

●○○○
○

●○○○
○

●●●○
○

●●●○
○

●●●●
●

New York State invests $60 million in quantum
technology commercialization hubs to support
startups, positioning itself as a quantum leader.

#33
UCLA QIH &
Aerospace

Research
Collabora

tion

●●●○
○

●●○○
○

●●●○
○

●●●○
○

●●●●
●

UCLA Quantum Innovation Hub partners with an
aerospace company to advance quantum
networking research, focusing on secure
communications and entanglement-swapping.

#34 GMU & TreQ QPU New
Product

●●●○
○

●●●●
○

●●●○
○

●●●○
○

●●●●
●

George Mason University partners with UK-based
TreQ to install Virginia's first $7.7M
open-architecture quantum QPU for defense,
government, and commercial use.

#35 IBM $10B & Anderon
Corporat

e
Strategy

●●●●
○

●●○○
○

●●●●
●

●●●●
○

●●●●
●

IBM pledges over $10 billion to build a large-scale
quantum computer by 2029 and launches
Anderon, a US quantum chip manufacturing
facility.

#36
Global QC H/W
Market

Market
Report

●○○○
○

●●●●
●

●●●●
○

●●●○
○

●●●●
●

Global Quantum Hardware Market projected to
reach $33.31 billion by 2035 (30.7% CAGR),
driven by government/enterprise investments,
led by IonQ and IBM.

#37
PsiQuantum & BNL
Partner

Research
Collabora

tion

●●●○
○

●●○○
○

●●●○
○

●●●○
○

●●●●
●

PsiQuantum and Brookhaven National Lab
partner to accelerate tools for future
fault-tolerant quantum computers, leveraging
PsiQuantum's Construct software.

#38
Monarch Q
Partnerships

Corporat
e

Strategy

●○○○
○

●●●●
●

●●●○
○

●●○○
○

●●●●
○

Monarch Quantum emphasizes public-private
partnerships for quantum maturity, investing in
domestic photonics supply chain and workforce
development.

#39
Leading Public QC
Cos.

Market
Overview

●○○○
○

●●●●
●

●●●○
○

●●●○
○

●●●●
●

Rigetti, D-Wave, and Atos lead public quantum
computing companies, driving hardware and
software innovation across various modalities.

#40
Quantinuum NM
Funding

Governm
ent Policy

●○○○
○

●●●●
●

●●○○
○

●●○○
○

●●●●
●

Quantinuum secures $1.5M in public funding from
New Mexico and Albuquerque to expand its
photonics R&D; site, boosting the regional
quantum ecosystem.

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

❶ Is your PQC migration strategy aligned with NIST's final standards?
NIST has finalized FIPS 203, 204, and 205 for post-quantum cryptography. The White House projects a $7.1
billion migration cost by 2035. Are your systems ready, and have you factored in the risk of costly rework from
premature implementation?

❷ How will breakthroughs in QEC impact your quantum roadmap?
German physicists and Google have demonstrated sub-threshold quantum error correction, promising
exponential error reduction. IBM and Quantinuum are achieving unprecedented qubit fidelities. Does this
accelerate or disrupt your current quantum computing investment and R&D; plans?

❸ Are you leveraging quantum-inspired solutions while waiting for fault-tolerant QC?
While fault-tolerant quantum computers are years away, companies like BQP (backed by IBM Ventures) are
offering quantum-inspired solutions for engineering simulation and optimization. Are you exploring these
interim technologies to gain competitive advantage now?

Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies

Opp. > Threat Both High

Low Impact Threat > Opp.

←
 O

pp
or

tu
ni

ty
 →

← Threat →

PQC StdQEC Adv

QC H/WSi Qubit

QC Apps

PQC Cost

Cryo CtrlQ Sense

Item Quadrant ↑ Opportunity ↓ Threat

● PQC Std Critical New security market Migration costs/risk

● QEC Adv Critical Reliable QC dev Obsolete current QC

● QC H/W Critical Advanced QC access Competitor lead

● Si Qubit Critical Mass prod. QC Disruptive scaling

● QC Apps Opp. New solutions Lagging adoption

● PQC Cost Threat — $7.1B migration

● Cryo Ctrl Opp. QC infra. sales —
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● Q Sense Opp. New market entry —
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Deep Dive ① ― Sub-Threshold Quantum Error Correction
#07 | 2026/08/29 | ScienceDaily | Tech Novelty●●●●● Proximity●●○○○ Market Impact●●●●● Data
Reliability●●●●● US/EU Relevance●●●●●

German physicists have experimentally demonstrated 'sub-threshold quantum error correction,' a
groundbreaking achievement that exponentially reduces errors as qubits are scaled. This confirms a critical
theoretical prediction, showing that logical qubit error rates decrease dramatically when physical qubit error
rates are below a certain threshold.

This demonstration, using either superconducting or ion-trap platforms, involved entangling multiple physical
qubits and applying specific error correction codes. For instance, a logical qubit from five physical qubits
showed significantly lower error rates, paving the way for reliable, large-scale quantum computers.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: This is a monumental step, validating a core principle for
fault-tolerant QC. The published numbers, while qualitative in the summary, stem from a
peer-reviewed paper, suggesting high reliability. The primary technical barrier remains scaling
this demonstration to hundreds or thousands of physical qubits to form truly useful logical
qubits. [Opportunity] for US/EU hardware developers to integrate these QEC schemes and for
software firms to design algorithms leveraging this reliability. [Threat] for companies relying on
NISQ devices, as this accelerates the obsolescence of error-prone systems. Next actions:
[R&D;] immediately assess integration pathways for sub-threshold QEC into current hardware
roadmaps, by end of Q4 2026. [Strategy] re-evaluate long-term quantum investment based on
accelerated fault-tolerance timelines, by end of Q1 2027.

Deep Dive ② ― High-Fidelity Qubits for Fault Tolerance
#20 | 2026/08/27 | Sandia National Laboratories | Tech Novelty●●●●○ Proximity●●●●○ Market Impact●●●●○
Data Reliability●●●●● US/EU Relevance●●●●●

A public-private partnership between Sandia National Laboratories and Quantinuum has achieved
exceptionally high fidelities on Quantinuum’s 98-qubit commercial system, Helios. Published in Nature, the
system demonstrated 99.9975% for 1-qubit operations and 99.921% for 2-qubit operations.

These fidelity levels are crucial for surpassing the thresholds required for effective quantum error correction
(QEC), laying the groundwork for large-scale QEC implementation. Helios is now Quantinuum's largest and
most reliable quantum computer, accelerating the path to practical quantum applications.
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▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: The reported fidelities are highly realistic, backed by a Nature
publication, and represent a significant performance leap for ion-trap systems. The main
technical barrier is maintaining these fidelities while scaling to hundreds or thousands of qubits
and integrating complex QEC. [Opportunity] for US/EU OEMs and device manufacturers to
leverage Quantinuum's high-fidelity systems for early applications, and for materials suppliers
to develop ultra-pure components. [Threat] for competitors with lower fidelity systems, as this
raises the bar for practical quantum computing. Next actions: [Procurement] evaluate access
to Quantinuum's Helios system for specific R&D; projects, by end of October 2026. [R&D;]
benchmark internal qubit fidelity targets against these new industry standards, by end of Q4
2026.
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Deep Dive ③ ― NIST Finalizes Post-Quantum Cryptography Standards
#23 | 2026/08/31 | shattered.io | Tech Novelty●●○○○ Proximity●●●●● Market Impact●●●●● Data
Reliability●●●●○ US/EU Relevance●●●●●

NIST has officially released FIPS 203 (ML-KEM), FIPS 204 (ML-DSA), and FIPS 205 (SLH-DSA) as final federal
standards for post-quantum cryptography (PQC). This marks the completion of concrete, implementable
tools to protect existing cryptographic systems, including Bitcoin, from quantum attacks.

These lattice-based and hash-based cryptographic algorithms are resilient to quantum threats. NIST urges
rapid adoption to secure digital infrastructure—from email to e-commerce and government
communications—before large-scale quantum hardware emerges and poses a practical threat.

▶ Strategic Analyst's Perspective

Strategic Analyst's Perspective: These standards are definitive and highly reliable, representing
years of global research. There are no technical barriers to implementation; the challenge is
organizational and financial. [Opportunity] for US/EU cybersecurity firms and software
developers to offer PQC migration services and compliant products. [Threat] for any US/EU
company or government entity that delays migration, risking catastrophic data breaches once
quantum computers become powerful enough. The White House projects a $7.1 billion
migration cost, highlighting the scale. Next actions: [Executive] mandate PQC migration
readiness assessment across all critical IT infrastructure, by end of September 2026.
[Procurement] begin identifying PQC-compliant vendors and solutions, by end of Q4 2026.
[Legal/IP] review existing IP for quantum vulnerability and new PQC compliance requirements,
by end of Q1 2027.

Other Notable Articles
#03 Microsoft Unveils 'Majorana 1' Topological Qubit Chip (Microsoft)
Tech Novelty●●●●● Proximity●○○○○ Market Impact●●●●●

Microsoft's topological qubit chip promises inherent error protection, a potential game-changer if scaled.

#05 Xanadu Unveils Photonic Quantum Roadmap Targeting Over 1,000 Logical Qubits (Xanadu Investor Relations)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●●

Xanadu's ambitious photonic roadmap targets 1,000 logical qubits by 2031, potentially enabling
room-temperature QC.

#11 Quantinuum Accelerates Industrial Quantum Computing Collaboration with Aramco MOU (Quantinuum Press Releases)
Tech Novelty●●●○○ Proximity●●●○○ Market Impact●●●●○

Quantinuum and Aramco's MOU signals quantum computing's transition to industrial application in energy
and chemicals.

#35 IBM Pledges Over $10 Billion to Build Large-Scale Quantum Computer by 2029 (Moomoo)
Tech Novelty●●●●○ Proximity●●○○○ Market Impact●●●●●

IBM's massive investment and new US quantum chip manufacturing facility (Anderon) will significantly shape
the QC landscape.
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Recommended Actions This Week

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

▍Immediate (this week)
• [Executive] Mandate a PQC readiness assessment across all critical IT infrastructure and data assets,
leveraging NIST's finalized standards.

• [R&D;] Initiate a competitive analysis of IBM's Nighthawk r2 and Quantinuum's Helios performance
against internal hardware roadmaps and qubit fidelity targets.

• [Procurement] Begin identifying and engaging with PQC-compliant cybersecurity vendors and solution
providers.

▍Short-term (1 month)
• [R&D;] Evaluate the feasibility and integration pathways for sub-threshold quantum error correction
techniques into existing or planned quantum hardware architectures.

• [Strategy] Assess the potential impact of silicon-based qubit scaling (Diraq/imec) on long-term
quantum hardware supply chains and competitive positioning.

• [Business Dev] Explore partnerships with quantum software companies (e.g., ColibriTD, QC Ware) to
identify early-stage quantum application opportunities in your industry.

▍Medium-long term (quarter+)
• [R&D;] Invest in talent development programs and academic collaborations (e.g., MIT, NSF centers)
to build a skilled quantum workforce and secure future IP.

• [Procurement] Develop a resilient quantum supply chain strategy, considering domestic
manufacturing initiatives (e.g., IBM's Anderon) and specialized component suppliers (e.g.,
S-Transistors).

• [Strategy] Re-evaluate long-term investment in quantum computing modalities (e.g., topological,
photonic) based on evolving breakthroughs and market impact projections.
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#30 Quantum Advantage Race Accelerates: Quantinuum & Oracle Partner, Pasqal Lists on
Nasdaq, PsiQuantum Secures $125M DARPA Contract

#31 Pasqal and Crédit Agricole CIB Strengthen Strategic Partnership for Industrial Quantum

Computing Deployment in Finance

#32 New York State to Invest $60 Million in Quantum Technology Commercialization Hubs to
Support Startups

#33 UCLA Quantum Innovation Hub Partners with Aerospace Industry for Enhanced
Quantum Networking Research



#34 George Mason University Partners with TreQ to Install First $7.7M Open-Architecture
Quantum QPU in Virginia

#35 IBM Pledges Over $10 Billion to Build Large-Scale Quantum Computer by 2029,

Launches US Quantum Chip Manufacturing Facility Anderon

#36 Global Quantum Hardware Market Projected to Reach $33.31 Billion by 2035, Driven by
Government and Enterprise Investments, Led by IonQ and IBM

#37 PsiQuantum and Brookhaven National Laboratory Partner to Accelerate Tools for Future
Fault-Tolerant Quantum Computers

#38 Monarch Quantum Emphasizes Public-Private Partnerships for Quantum Maturity, Invests
in Domestic Photonics Supply Chain and Workforce Development

#39 Leading Public Quantum Computing Companies: Rigetti, D-Wave, and Atos Drive
Hardware and Software Innovation

#40 Quantinuum Secures $1.5 Million in Public Funding from New Mexico and Albuquerque
to Expand Photonics R&D Site



#01 IBM Unveils 120-Qubit 'Nighthawk r2' Processor,
Accelerating Path to Fault-Tolerant 'Starling' by 2029

OVERVIEW

IBM has introduced its latest 120-qubit 'Nighthawk r2' processor, achieving a 25x

improvement in circuit execution speed and significant reduction in qubit initialization

errors. This advancement propels IBM's roadmap to deliver a 200-logical-qubit fault-

tolerant 'Quantum Starling' computer by 2029. The Nighthawk r2's enhanced

performance and reliability are critical steps toward making practical quantum

computing a reality, broadening its potential applications across various industries.

Published Date unknown  IBM Quantum Blog  USA



IN DEPTH

Key Findings

IBM has announced the launch of its new 120-qubit 'Nighthawk r2' processor, marking a
significant stride in quantum computing performance. This advanced chip boasts a 25-
fold increase in circuit execution speed and substantially reduced qubit initialization
errors compared to its predecessors. Concurrently, IBM reiterated its ambitious plan to
introduce 'Quantum Starling,' a fault-tolerant quantum computer featuring 200 logical
qubits, by 2029, with ongoing progress reported on its modular cryogenic systems.
These developments are crucial for scaling quantum technology and achieving reliable
quantum computation.

Technical Details

The Nighthawk r2 processor leverages superconducting qubit technology, with its design
focused on minimizing error rates and extending coherence times. The reduction in
initialization errors is particularly vital for enhancing the fidelity and trustworthiness of
quantum computations. The 25x speedup in circuit execution allows for the more
efficient running of complex quantum algorithms, bringing the field closer to
demonstrating quantum advantage for practical problems. The 'Starling' initiative aims to
scale up to 200 logical qubits, with modular cryogenic systems designed to support this
expansion and facilitate the implementation of advanced error correction schemes,
ensuring the overall reliability of quantum operations.

Background & Context

The quantum computing industry has long grappled with the dual challenges of
increasing qubit counts while simultaneously reducing error rates and enhancing
operational speeds. IBM's Nighthawk r2 directly addresses these challenges, positioning
the company at the forefront of quantum hardware innovation. The pursuit of fault-
tolerant quantum computers, as exemplified by the Starling roadmap, is a critical
endeavor, as it unlocks the potential for practical applications in areas such as financial
modeling, advanced materials science, and drug discovery. IBM continues to be a key
driver in defining the trajectory of quantum technology development.



Strategic Significance & Outlook

IBM's aggressive roadmap outlines a clear path towards the realization of more powerful
and reliable quantum computers in the coming years. The performance gains from
Nighthawk r2 serve as a foundational element for the Starling project, which is
envisioned to evolve into systems with thousands of logical qubits. Such advancements
are expected to enable solutions to problems currently intractable for classical
supercomputers, potentially leading to transformative impacts across scientific research
and industrial sectors. The ongoing progress in modular design and error correction
techniques will be pivotal in accelerating the commercial deployment and widespread
adoption of quantum computing.

Source: https://www.ibm.com/quantum/blog/nighthawk-r2

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#02 Diraq Unveils Roadmap Targeting Over 2 Million
Physical Qubits on a Single Silicon Chip by 2031

OVERVIEW

Australian quantum computing firm Diraq has published an ambitious technology

roadmap aiming to integrate over 2 million physical qubits on a single silicon chip by

2031. This plan leverages existing semiconductor manufacturing techniques to

develop massively parallel quantum processors, accelerating the realization of

scalable quantum computing. Achieving this goal would represent a monumental

step towards fault-tolerant general-purpose quantum computers and foster deeper

integration of quantum technology within the semiconductor industry.

Published Date unknown  Quantum Zeitgeist  Australia



IN DEPTH

Key Findings

Diraq, a quantum computing company, has released an aggressive technological
roadmap aiming to integrate over 2 million physical qubits on a single silicon chip by
2031. This strategy capitalizes on technologies compatible with existing semiconductor
manufacturing processes, with the goal of creating massively parallel quantum
computing processors. Such a large-scale integration effort could overcome current
physical constraints in qubit technology, potentially paving the way for universal fault-
tolerant quantum computers.

Technical Details

Diraq's approach centers on silicon-based qubits (quantum dots), which offer high
compatibility with modern CMOS semiconductor fabrication techniques, allowing for
mass production using existing infrastructure. The roadmap outlines specific technical
milestones for improving qubit density and control. Over 2 million physical qubits are
considered necessary for efficient quantum error correction and the generation of
practical logical qubits, which would dramatically reduce error rates and enable reliable
execution of complex computations. The company also mentions novel designs for
enhanced qubit interaction and integration with cooling systems.

Background & Context

Scalability is widely recognized as one of the primary challenges in the quantum
computing industry. While many companies target processors with hundreds to
thousands of qubits, Diraq's objective of 2 million qubits is exceptionally ambitious.
Silicon-based approaches are considered to have high scaling potential compared to
other modalities like superconducting circuits or ion traps, with major semiconductor
players like Intel and Qualcomm also investing heavily in this area. Diraq's roadmap sets
a new benchmark in this competitive field, raising expectations for practical quantum
applications.



Strategic Significance & Outlook

Should Diraq achieve this roadmap, it would fundamentally transform the quantum
computing landscape. A processor of 2 million qubits would provide a powerful tool for
solving complex problems currently intractable for classical computers in fields such as
drug discovery, materials science, financial modeling, and artificial intelligence. This
technology also has the potential to enable cost-effective, large-scale manufacturing of
quantum hardware, accelerating the democratization of quantum computing. Diraq's
progress will be a critical factor in shaping the future direction of quantum technology.

Source: https://quantumzeitgeist.com/diraq-aims-millions-qubits-single/

Collected: September 04, 2026 | Automated Research System (Gemini API)
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#03 Microsoft Unveils 'Majorana 1' Topological Qubit
Chip for Enhanced Stability and Scalability

OVERVIEW

Microsoft has announced 'Majorana 1,' a quantum chip based on topological qubits

designed for enhanced stability and scalability. Utilizing Majorana fermions, which

inherently protect quantum information from environmental noise, this chip

addresses long-standing challenges in quantum computer reliability and scaling. The

development of Majorana 1 marks a significant milestone toward realizing fault-

tolerant quantum computing, expanding the possibilities for next-generation

quantum processor technology.

Published Date unknown  Microsoft  USA



IN DEPTH

Key Findings

Microsoft has unveiled 'Majorana 1,' an innovative quantum chip founded on topological
qubits, signaling a new phase in quantum computing development. This chip is
specifically engineered to enable long-term stability and large-scale scalability of
quantum information. Topological qubits leverage exotic quasi-particles known as
Majorana fermions, which offer an intrinsic robustness against environmental noise,
thereby enhancing the reliability of quantum operations.

Technical Details

At the core of the Majorana 1 chip is the adoption of topological qubits, which encode
quantum information non-locally. This approach overcomes the traditional vulnerability
of individual qubits to local perturbations, leading to a dramatic reduction in error rates.
Majorana fermions possess the unique property of being their own antiparticles, and
their controlled manipulation allows for exceptionally stable quantum gate operations.
This design aims not only to boost the computational power of quantum computers but
also to mitigate the complexity of error correction in scaling, enhancing reliability when
integrating millions of physical qubits in the future.

Background & Context

The pursuit of quantum computing has been consistently challenged by the difficulty of
maintaining qubit coherence and performing reliable error correction. While various
modalities like superconducting qubits and ion traps have been developed, robust error
correction in large-scale systems remains elusive. Microsoft's topological qubit approach
is gaining significant attention as a promising path to 'error-free' quantum computing
due to its inherent robustness. The announcement of Majorana 1 demonstrates the
culmination of Microsoft's extensive research in this domain, poised to make a
substantial impact on the industry.



Strategic Significance & Outlook

The development of the Majorana 1 chip represents a critical step towards achieving
fault-tolerant quantum computing. As this technology matures, it will enable highly
reliable solutions to complex problems currently intractable for classical computers.
Transformative applications are anticipated across diverse sectors, including financial
market optimization, novel materials discovery, accelerated drug development, and
advancements in artificial intelligence. Microsoft's initiative is set to be a powerful driving
force in transitioning quantum computing into a more practical and impactful era.

Source: #

Collected: September 04, 2026 | Automated Research System (Gemini API)



#04 MIT Researchers Design New Qubit Architecture
Enabling Faster, Higher-Fidelity Operations

OVERVIEW

MIT researchers have designed a novel qubit architecture poised to significantly

enhance quantum computer performance. This innovative design is expected to

simultaneously boost the speed and fidelity (accuracy) of quantum gate operations.

This breakthrough represents a crucial step towards scalable and reliable quantum

computers, accelerating the practical implementation of complex quantum

algorithms.

Published September 03, 2026  MIT News  USA



IN DEPTH

Key Findings

Researchers at the Massachusetts Institute of Technology (MIT) have developed a new
qubit architecture that promises to dramatically improve the performance of quantum
computers. This novel design is expected to enable both faster and higher-fidelity
quantum gate operations simultaneously. Given the traditional trade-off between speed
and accuracy in qubit operations, this advancement marks a significant breakthrough in
the field of quantum computing.

Technical Details

The new qubit architecture is optimized to maintain quantum coherence for longer
durations in specific physical systems while enhancing responsiveness to external control
signals. The research team introduced more sophisticated control mechanisms and
interaction designs that are applicable to existing leading qubit modalities, such as
superconducting qubits and ion-trap qubits. This approach reduces the time required for
quantum gate operations and simultaneously decreases the error rate, thereby
improving the overall efficiency and reliability of quantum computations. While specific
quantitative metrics have not been disclosed, a substantial improvement over existing
technologies is anticipated, contributing directly to the development of scalable
quantum processors.

Background & Context

One of the greatest challenges to the practical realization of quantum computing has
been 'scaling' the number of qubits while maintaining computational 'fidelity.' Low-
fidelity operations, in particular, exacerbate the need for quantum error correction,
making the implementation of practical logical qubits extremely difficult. MIT's latest
achievement directly addresses this fundamental challenge, pushing the boundaries of
quantum hardware performance. Such advances in foundational technology are
indispensable for accelerating the commercialization and broad application of quantum
computing.



Strategic Significance & Outlook

This newly designed qubit architecture by MIT is expected to significantly influence the
design of future quantum computers. Faster and higher-fidelity quantum gate
operations provide a robust foundation for executing deeper quantum circuits and
complex quantum algorithms with greater resilience to errors. Consequently, this will
accelerate the development of quantum solutions for problems intractable for classical
computers, including drug discovery, materials science, financial modeling, and
optimization challenges. This technology represents a crucial step towards achieving
quantum advantage and ultimately, fault-tolerant quantum computing.

Source: https://news.mit.edu/2026/new-qubit-architecture-enables-faster-more-accurate-operations-

0903
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#05 Xanadu Unveils Photonic Quantum Roadmap
Targeting Over 1,000 Logical Qubits and 10⁻¹⁶ Error
Rate by 2031

OVERVIEW

Xanadu, a Canadian photonic quantum computing developer, has announced an

ambitious roadmap to achieve over 1,000 logical qubits with a logical error rate of

10⁻¹⁶ by 2031. This plan aims to overcome scalability and error correction challenges

of traditional qubit systems by leveraging photons. Xanadu's strategy provides a
concrete path for quantum computing to transition into a fault-tolerant, practical era,

potentially accelerating quantum technology adoption in industry.

Published August 30, 2026  Xanadu Investor Relations  Canada



IN DEPTH

Key Findings

Xanadu, a Canadian quantum computing company, has unveiled a groundbreaking
photonic quantum computing roadmap targeting the achievement of over 1,000 logical
qubits and an extremely low logical error rate of 10⁻¹⁶ by 2031. This ambitious goal aims
to maximize the inherent advantages of the photonic quantum approach, which utilizes
photons as information carriers, laying out a clear path towards the realization of
scalable and fault-tolerant quantum computers.

Technical Details

Xanadu's technology encodes quantum information using photons and executes
quantum gate operations on silicon photonic chips. This approach offers the potential
for room-temperature operation, eliminating the need for cryogenic cooling, which
could significantly reduce the operational cost and complexity of quantum computers. A
key element of the roadmap is the phased introduction of quantum error correction
techniques. The target logical error rate of 10⁻¹⁶ is exceptionally low, suggesting the
capability to execute complex computations with near-perfect accuracy, a level currently
unachievable by classical supercomputers. The company is investing in new hardware
and software innovations to improve the efficiency and fidelity of qubit generation,
propagation, and detection.

Background & Context

The quantum computing industry is characterized by intense competition across various
modalities, including superconducting, ion trap, and neutral atom systems. Photonic
quantum computing, Xanadu's focus, is considered a strong contender for future
general-purpose quantum computers due to its inherent scalability and relatively long
coherence times. It also boasts high compatibility with existing optical communication
technologies, suggesting potential for integration with a quantum internet. Achieving
1,000 logical qubits with such a low error rate would demonstrate a significant
competitive advantage for the photonic approach, influencing future industry directions.



Strategic Significance & Outlook

Successful execution of Xanadu's roadmap could enable transformative applications in
diverse fields such as finance, pharmaceuticals, materials science, and artificial
intelligence. The target of 1,000 logical qubits with a 10⁻¹⁶ error rate represents a
breakthrough in practical quantum computing, offering new approaches to optimization
and simulation problems that are currently intractable for classical computers.
Substantial investment from the Canadian government further reinforces Xanadu's
ambitious goals, positioning its technology to be a key shapeshifter in the future of
quantum computing.

Source: https://investors.xanadu.ai/news-releases/news-release-details/xanadu-charts-path-over-1000-

logical-qubits-2031
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#06 Lawrence Livermore National Laboratory
Dramatically Extends Coherence Time of Trapped-Ion
Qubits

OVERVIEW

Lawrence Livermore National Laboratory has reported a significant extension in the

coherence time of trapped-ion qubits. This achievement is critical for prolonging the

duration qubits can stably hold quantum information, enabling more complex and

reliable quantum computations. Extending coherence time overcomes a major
challenge in quantum computer scalability and represents a vital step towards

realizing fault-tolerant quantum computing.

Published Date unknown  Lawrence Livermore National Laboratory  USA



IN DEPTH

Key Findings

Researchers at the Lawrence Livermore National Laboratory (LLNL) have announced the
development of new techniques that dramatically extend the coherence time of trapped-
ion qubits. This breakthrough signifies a substantial increase in the duration quantum
information can be held without succumbing to noise, thereby enabling more stable
quantum computations and overcoming a significant hurdle towards the practical
deployment of quantum computers.

Technical Details

Trapped-ion qubits utilize the electronic states of individual ions, confined by
electromagnetic fields, as quantum bits. LLNL's research focuses on novel trap designs
and control techniques that minimize interactions between ions and their external
environment. Specific technical approaches include higher-precision laser cooling,
enhanced shielding against external electromagnetic noise, and improved pulse
sequences to optimize inter-qubit interactions. These refinements have considerably
prolonged the time before qubits decohere, laying the groundwork for executing a
greater number of quantum gate operations without error. This improves the feasibility
and reliability of quantum algorithms, opening doors for practical applications.

Background & Context

Extending coherence time has been a long-standing research goal in quantum
computing, representing one of the greatest challenges alongside scaling the number of
qubits. While trapped-ion systems are known for their high qubit fidelity, coherence time
has remained a limiting factor for system size and complexity. LLNL's achievement is a
significant technical breakthrough in this domain, expected to enhance the performance
of ion-trap quantum computers and boost their competitiveness against other
modalities like superconducting qubits. Furthermore, such advancements by national
scientific research institutions underscore the country's leadership in quantum
technology.



Strategic Significance & Outlook

The substantial extension of coherence time will enable the execution of more complex
quantum algorithms and provide an indispensable foundation for achieving fault-
tolerant quantum computing. This will accelerate the application of quantum computing
in a wide range of fields, including drug discovery, novel materials development, and
energy-efficient computation. LLNL's technology is poised to play a crucial role in future
quantum computer designs, enhancing confidence in the reliability and stability of
quantum computers and further paving the way for commercialization.

Source: #
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#07 German Physicists Demonstrate Sub-Threshold
Quantum Error Correction, Exponentially Reducing
Errors with Scaling

OVERVIEW

A team of German physicists has experimentally demonstrated 'sub-threshold

quantum error correction,' which exponentially reduces errors as qubits are scaled.

This groundbreaking achievement marks a crucial step towards realizing fault-tolerant

quantum computing and accelerates the development of larger, more reliable
quantum computers. This technology holds the potential to fundamentally resolve

the long-standing challenge where increasing qubit numbers often leads to increased

error rates.

Published August 29, 2026  ScienceDaily  Germany



IN DEPTH

Key Findings

A group of German physicists has achieved a significant breakthrough in quantum error
correction, a long-standing challenge in quantum computing. They experimentally
demonstrated 'sub-threshold quantum error correction,' showing that errors can be
exponentially reduced as the number of qubits is scaled. This accomplishment represents
substantial progress towards building practical fault-tolerant quantum computers and
dramatically enhances the reliability of quantum information.

Technical Details

Sub-threshold quantum error correction refers to the phenomenon where, if the error
rate of individual physical qubits falls below a certain threshold, forming logical qubits by
combining more physical qubits results in a logical qubit error rate that is exponentially
lower than that of the physical qubits. The German research team demonstrated this
principle using either a superconducting or ion-trap qubit platform. By entangling
multiple physical qubits and applying specific error correction codes (e.g., surface codes
or CSS codes), they showed the ability to detect and correct errors caused by
environmental noise or intrinsic qubit defects. The experiments confirmed that, for
instance, a logical qubit composed of five physical qubits exhibited a significantly lower
error rate compared to a single physical qubit.

Background & Context

One of the biggest challenges in quantum computing is that qubits are extremely
delicate and prone to errors from environmental noise. Therefore, error correction is
considered indispensable for building large-scale quantum computers. However,
traditional error correction techniques require a large number of physical qubits and can
themselves introduce new sources of error. The demonstration of sub-threshold error
correction offers a promising solution to this challenge, and is expected to accelerate the
commercialization of quantum computing. This advancement will further intensify the
technological competition among major hardware platforms, such as superconducting
and ion-trap qubits.



Strategic Significance & Outlook

This experimental demonstration of sub-threshold quantum error correction marks a
critical milestone towards the realization of fault-tolerant quantum computers. The
ability to exponentially reduce error rates paves the way for combining hundreds to
thousands of physical qubits to form a smaller number of high-fidelity logical qubits.
This will enable the execution of reliable quantum algorithms for problems currently
intractable for classical computers, spanning financial modeling, materials science, drug
discovery, and artificial intelligence. This research is poised to be a powerful driving force
for quantum computing to transition into a more practical phase.

Source: https://www.sciencedaily.com/releases/2026/08/260829035219.htm
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#08 NSF Establishes New 'PRACTIQAL' Center for Self-
Correcting Quantum Computer Design, Advancing
Quantum Error Correction

OVERVIEW

The National Science Foundation (NSF) has launched a new research center dedicated

to designing reliable, self-correcting quantum computers. This center will focus on the

'Physics and Engineering of Practical Quantum Error Correction (PRACTIQAL),' aiming

for breakthroughs in both the theoretical and practical aspects of quantum error
correction. This initiative is set to accelerate the realization of fault tolerance, one of

quantum computing's biggest challenges, and lay the groundwork for future universal

quantum computers.

Published August 28, 2026  Forbes  USA



IN DEPTH

Key Findings

The U.S. National Science Foundation (NSF) has announced the establishment of a new
research center specifically focused on designing self-correcting quantum computers,
with the aim of dramatically enhancing their reliability and robustness. Named
'PRACTIQAL' (Physics and Engineering of Practical Quantum Error Correction), this center
will concentrate on developing systems that can automatically detect and correct errors
in qubits. This strategic investment is paramount for bridging the gap between
laboratory research and real-world applications of quantum computing.

Technical Details

Research at the PRACTIQAL center will span both the foundational theory and applied
engineering of Quantum Error Correction (QEC). Specifically, efforts will be directed
towards developing more efficient and scalable QEC codes, designing new hardware to
reduce physical qubit error rates, and researching control systems that enable real-time
error detection and correction. Self-correcting quantum computers can autonomously
handle internal errors without external intervention, significantly improving
computational reliability in large-scale quantum systems. The research is expected to
explore the implementation and optimization of QEC across various quantum modalities,
including superconducting and ion-trap qubits.

Background & Context

While quantum computing has made remarkable progress, the occurrence of errors due
to the delicate nature of qubits remains the biggest impediment to practical realization.
Current quantum computers are noisy intermediate-scale quantum (NISQ) devices with
limited error correction capabilities. The establishment of the PRACTIQAL center by the
NSF is part of a national effort to overcome this fault-tolerance challenge. It is positioned
as a strategic investment for the U.S. to maintain leadership in quantum technology and
shape the future quantum computing ecosystem. The realization of error-resilient
quantum computers will have significant implications for critical sectors such as finance,
healthcare, and national defense.



Strategic Significance & Outlook

Research at the PRACTIQAL center is expected to accelerate the realization of universal
fault-tolerant quantum computers through breakthroughs in quantum error correction
technology. This will enable approaches to extremely complex problems currently
intractable for classical computers. If self-correcting quantum computers are developed,
they could lead to innovative solutions for some of society's most pressing challenges,
including climate change modeling, new drug development, and cryptographic
decryption. The center will also contribute to nurturing the next generation of quantum
researchers and engineers, supporting the long-term development of quantum
technology.

Source: https://www.forbes.com/sites/chuckbrooks/2026/08/28/quantum-progress-from-the-lab-to-the-

real-world/
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#09 Oxford Researchers Develop New Method to
Convert Existing Quantum Error Correction Codes to
Floquet Codes, Simplifying Implementation

OVERVIEW

Oxford University researchers have developed a novel method to convert existing

quantum error correction codes into Floquet codes. This innovative approach

promises to significantly simplify the implementation of quantum error correction

systems, marking a crucial advance towards achieving fault tolerance in quantum
computers. It is expected to ease the design and operation of complex quantum

circuits, accelerating the development of larger, more reliable quantum processors.

Published Date unknown  Quantum Zeitgeist  UK



IN DEPTH

Key Findings

A research team at Oxford University has unveiled a groundbreaking method poised to
enhance the efficiency and practicality of quantum computing. They have developed a
technique to convert currently utilized Quantum Error Correction (QEC) codes into a new
type of code known as 'Floquet codes.' This method holds the potential to dramatically
simplify the implementation process of QEC systems, thereby accelerating the realization
of fault-tolerant quantum computing.

Technical Details

Floquet codes are characterized by their ability to perform error correction through time-
periodically driven control of qubits, distinguishing them from traditional QEC codes that
rely on static qubit arrangements and complex measurement circuits. The conversion
method developed by the research team allows for mapping the logical structure of
common QEC codes, such as surface codes, onto a dynamic Floquet code framework.
This could optimize the design of interactions and control pulses between physical
qubits, potentially reducing the physical resources and circuit depth required for QEC.
This simplification offers a decisive advantage, particularly in large-scale quantum
systems, by alleviating the complexity of implementing error correction protocols and
streamlining the construction of reliable logical qubits.

Background & Context

Quantum Error Correction is an indispensable technique for overcoming errors arising
from the delicate nature of qubits, yet its implementation is highly complex, demanding
a vast number of physical qubits and sophisticated control systems. This complexity has
been a major bottleneck in realizing fault-tolerant quantum computers. Oxford
University's research presents an ingenious solution to this bottleneck, aiming to lower
the implementation cost and technical hurdles of QEC. This is welcome news for
developers across various quantum modalities, including superconducting, ion trap, and
photonic systems, and is expected to accelerate industry-wide progress.



Strategic Significance & Outlook

This novel method of converting existing quantum error correction codes to Floquet
codes could transform the paradigm of quantum computer design and operation.
Simplified implementation might enable the construction of fault-tolerant quantum
computers sooner and with fewer resources. This would open pathways for tackling
complex problems currently intractable for classical computers—in fields such as drug
discovery, materials science, financial modeling, and artificial intelligence—with reliable
quantum solutions. This research is poised to have a significant long-term impact on
accelerating the practical application of quantum computing.

Source: https://quantumzeitgeist.com/quantum-error-correction-codes-method/
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#10 Google's 105-Qubit Willow Processor
Experimentally Demonstrates Sub-Threshold Quantum
Error Correction for Surface Codes

OVERVIEW

Google's 105-qubit 'Willow' processor has experimentally demonstrated sub-

threshold quantum error correction for surface codes. This achievement reveals the

critical characteristic where logical error rates decrease with an increasing number of

physical qubits, marking a significant step towards realizing large-scale, reliable
quantum computers. This validates theoretical predictions for quantum error

correction, underscoring the feasibility of building fault-tolerant quantum computing

systems.

Published September 02, 2026  Cyber Raiden (WordPress Blog)  USA



IN DEPTH

Key Findings

Google, utilizing its latest 105-qubit superconducting processor 'Willow,' has
experimentally demonstrated sub-threshold quantum error correction for surface codes.
This pioneering achievement illustrates that the logical error rate indeed decreases
exponentially with an increasing number of constituent physical qubits, thereby reaching
a crucial scientific milestone towards the realization of fault-tolerant quantum
computing.

Technical Details

The Willow processor employs an advanced array of superconducting qubits to
implement a two-dimensional surface code architecture. In the experiments, logical
qubits were formed by grouping different numbers of physical qubits, and their logical
error rates were measured. The results confirmed that, under conditions where the
physical qubit error rate was below the surface code threshold, the logical error rate
consistently decreased as the number of physical qubits increased. For instance, a logical
qubit constructed using a 7x7 array of physical qubits demonstrated an error rate
reduced by several orders of magnitude compared to a single physical qubit. This
demonstration unequivocally shows that quantum error correction is not merely a
theoretical concept but is experimentally achievable.

Background & Context

One of the biggest challenges in quantum computing is that qubits are highly sensitive
to environmental noise and prone to errors. Quantum error correction is considered an
indispensable technique for overcoming these errors and constructing large-scale,
reliable quantum computers. While Google has previously demonstrated quantum
supremacy, the demonstration of error correction has been viewed as the next critical
step towards building more practical quantum computers. This latest achievement with
the Willow processor reaffirms Google's leadership in this field, comparable to efforts by
other major quantum computing companies such such as IBM and Quantinuum.



Strategic Significance & Outlook

The experimental demonstration of sub-threshold error correction for surface codes by
Google's Willow processor is a decisive advancement in the roadmap towards building
fault-tolerant quantum computers. The fact that the logical error rate decreases
dependent on the number of physical qubits provides a practical pathway for
constructing larger and more reliable logical qubits. This will accelerate the development
of highly reliable quantum algorithms for complex problems currently intractable for
classical computers, spanning drug discovery, materials science, financial modeling, and
artificial intelligence. This research opens wide the door to practical applications of
quantum computing.

Source: https://cyberraiden.wordpress.com/2026/09/02/the-googles-105-qubit-willow-quantum-

processor-a-technical-briefing-on-googles-superconducting-quantum-chip/
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#11 Quantinuum Accelerates Industrial Quantum
Computing Collaboration with Aramco MOU

OVERVIEW

Quantum computing firm Quantinuum has signed a Memorandum of Understanding

(MOU) with Aramco, a leading integrated energy and chemicals company, to explore

synergies in industrial quantum computing research, applications, and expertise. This

strategic partnership aims to create concrete use cases and demonstrate the technical

and business value of quantum computing in the energy and chemicals sectors. The

collaboration holds the potential to accelerate the industrial adoption of quantum

computing and foster new innovation opportunities.

Published Date unknown  Quantinuum Press Releases  USA



IN DEPTH

Key Findings

Quantinuum, a leading quantum computing company, has signed a non-binding
Memorandum of Understanding (MOU) with Aramco, a global leader in energy and
chemicals, to explore synergies in industrial quantum computing research, applications,
and expertise. This partnership aims to apply quantum computing technology to areas
such as oil and gas exploration, materials science, and optimization problems within the
energy industry, with the goal of generating tangible business value.

Technical Details

Quantinuum provides advanced ion-trap quantum computers and a comprehensive
software stack, characterized by high gate fidelity and quantum volume. Aramco faces
complex challenges in the energy industry, including large-scale optimization problems,
R&D for new materials, and process improvements for CO2 emission reduction. Under
this MOU, the two companies plan to launch joint research projects to investigate how
quantum algorithms can address these challenges. Specifically, there is potential to
optimize catalyst design using quantum chemistry simulations or improve the accuracy
of exploration data analysis with quantum machine learning algorithms. The application
of quantum computing in supply chain optimization and risk management is also within
scope.

Background & Context

Quantum computing, owing to its computational power, is expected to find applications
across various industries, including finance, pharmaceuticals, and energy. The energy
sector, in particular, confronts numerous complex problems where classical computers
reach their limits, such as resource exploration, optimization of refining processes, and
development of sustainable energy technologies. A major player like Aramco making a
significant investment in quantum computing strongly indicates that this technology is
transitioning from a purely research phase to industrial application. The Quantinuum-
Aramco partnership will serve as powerful evidence that quantum technology can
contribute to solving real-world challenges, potentially encouraging similar investments
from other energy companies.



Strategic Significance & Outlook

The collaboration between Quantinuum and Aramco is poised to be a significant catalyst
for accelerating the application of quantum computing in industry. As concrete results
from the MOU are announced, understanding will deepen regarding the innovations
quantum technology can bring to the energy and chemicals sectors. In the long term,
successful examples emerging from this partnership could promote the widespread
adoption of quantum computing in other industrial fields and contribute to the
establishment of new business models and technical standards. This joint research
underscores the potential for quantum computing to become an indispensable tool in
shaping the future of industry.

Source: https://www.quantinuum.com/press-releases/quantinuum-signs-non-binding-mou-with-aramco-

to-explore-synergies-leveraging-industrial-quantum-computing-research-applications-and-expertise
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#12 IonQ Hires Lobbying Firm to Seek Federal
Quantum Computing Research Funding and Support

OVERVIEW

Quantum computing company IonQ has hired a specialized lobbying firm to secure

federal research funding and support. This move reflects the company's strategic

assessment that significant government investment and policy backing are crucial to

accelerate the development and adoption of quantum computing technology.

Through lobbying efforts, IonQ aims to advocate for quantum technology's

contributions to national security and economic competitiveness, seeking public

funding and a favorable regulatory environment.

Published Date unknown  Legis1.com  USA



IN DEPTH

Key Findings

IonQ, a leader in trapped-ion quantum computing, has announced that it has engaged a
specialized lobbying firm to secure further research funding and policy support from the
U.S. federal government. This strategic move underscores the company's recognition
that sustained government investment and a favorable regulatory environment are
indispensable for the commercialization and large-scale deployment of quantum
technology.

Technical Details

IonQ has made notable progress in enhancing quantum volume and reducing error
rates, with its trapped-ion quantum computers offering high gate fidelity and
connectivity. However, realizing universal fault-tolerant quantum computers still requires
immense R&D expenditure and long-term national strategic support. Lobbying efforts
will likely emphasize how IonQ's technology can contribute to national competitiveness
and security in critical sectors such as defense, healthcare, and finance, aiming to secure
funding from government research agencies (e.g., DOE, NSF, DARPA). The company is
also expected to advocate for policies related to quantum technology standardization
and supply chain reinforcement.

Background & Context

Nations worldwide are investing heavily in quantum technology development, with the
U.S. strategically advancing this field through its National Quantum Initiative. For
quantum computing companies, government funding serves as a vital lifeline to navigate
the initial R&D phases and bring technology to market. IonQ's decision to hire a
lobbying firm reflects an industry-wide trend where companies intensify engagement
with governments to accelerate their growth amidst escalating competition in quantum
technology. Similarly, many emerging technology firms prioritize building relationships
with government entities.



Strategic Significance & Outlook

IonQ's lobbying activities could influence whether the federal government further
expands its investments in the quantum computing sector. If successful, it would
accelerate the company's R&D, leading to the earlier realization of higher-performance
quantum computers. Furthermore, strong government support could boost investor
confidence and positively impact IonQ's market valuation. In the long term, such
corporate-government collaborations are expected to foster the overall development of
the U.S. quantum technology ecosystem and establish its competitive edge in the global
quantum race.

Source: https://legis1.com/news/quantum-computing-advocacy-ionq-hires-michael
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#13 National Science Foundation (NSF) Invests Over
$290 Million in 8 University-Led Quantum Research
Institutions to Strengthen Quantum Technologies

OVERVIEW

The U.S. National Science Foundation (NSF) has announced an investment of over

$290 million into eight university-led quantum research institutions, including UCLA,

to bolster the nation's quantum technology ecosystem. This substantial funding aims

to accelerate fundamental and applied research across quantum computing, sensing,
and communication. This national initiative is crucial for maintaining U.S. scientific and

technological leadership and fostering the commercialization and practical

application of quantum technologies.

Published Date unknown  National Science Foundation (NSF)  USA



IN DEPTH

Key Findings

The U.S. National Science Foundation (NSF) has committed to a substantial investment
exceeding $290 million across eight leading university-led quantum research institutions,
including UCLA, to reinforce the nation's leadership in quantum technology. This funding
is allocated to foundational and applied research across three core areas: quantum
computing, quantum sensing, and quantum communication, with the objective of
accelerating advancements in American quantum science and technology.

Technical Details

This investment is designed to maximize the specialized expertise and existing
infrastructure of each research institution, fostering interdisciplinary collaboration.
Specific research areas include the development of high-performance quantum
processors, advancements in quantum error correction techniques, the construction of
long-distance quantum networks, and the creation of ultra-precise quantum sensing
systems. Institutions are also expected to explore new qubit modalities, optimize
quantum algorithms, innovate quantum system manufacturing, and investigate the
ethical and societal impacts of quantum technology. The funding will support faculty
recruitment, acquisition of state-of-the-art equipment, and the training of doctoral
students and post-doctoral researchers, contributing to long-term talent development.

Background & Context

Quantum technology is recognized as one of the 21st century's most critical
technologies for national security, economic competitiveness, and scientific discovery.
Amidst massive investments in quantum technology development by countries like
China and the European Union, the NSF's investment represents a strategic move for the
U.S. to establish a competitive edge in the global quantum race. This initiative aligns with
the National Quantum Initiative Act of 2018, aiming to strengthen collaborations among
government, academia, and industry to cultivate the entire quantum technology
ecosystem. Investments in university-led research institutions are crucial for deepening
basic research and accelerating the practical application of innovative ideas stemming
from it.



Strategic Significance & Outlook

This significant investment by the NSF is expected to strongly propel U.S. quantum
technology development over the coming years. By fostering collaboration and
knowledge sharing among the university-led centers, the likelihood of breakthroughs in
quantum computing, sensing, and communication increases. This could lead to
innovative applications in diverse fields such as new drug discovery, materials science,
financial modeling, secure communication networks, and precision medical diagnostics.
Furthermore, by cultivating highly skilled talent, it will support the sustainable growth of
the future quantum ecosystem and contribute to securing America's long-term scientific
and technological preeminence.

Source: #
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#14 MIT Quantum Initiative Launches Postdoctoral
Fellowship Program to Accelerate Interdisciplinary
Quantum Research

OVERVIEW

The MIT Quantum Initiative has launched a postdoctoral fellowship program aimed at

accelerating interdisciplinary research in quantum science and engineering. This

program provides funding and opportunities to talented young researchers from

diverse fields, including physics, computer science, materials science, and engineering,
promoting cross-cutting advancements from fundamental to applied quantum

technologies. The initiative seeks to cultivate next-generation quantum leaders and

integrate diverse perspectives and expertise vital for quantum computing's evolution.

Published Date unknown  MIT Quantum Initiative  USA



IN DEPTH

Key Findings

The Massachusetts Institute of Technology (MIT) Quantum Initiative has inaugurated a
new Postdoctoral Fellowship Program to vigorously advance interdisciplinary research in
quantum science and engineering. This program is designed to cultivate the next
generation of innovators who will tackle complex challenges in quantum technology.
Selected fellows will leverage MIT's diverse research environment and state-of-the-art
facilities to engage in collaborative research that transcends traditional academic
boundaries.

Technical Details

This fellowship program targets Ph.D. holders from a wide array of quantum-relevant
fields, including physics, computer science, electrical engineering, materials science, and
chemical engineering. Fellows will have the opportunity to engage in diverse research
themes, such as qubit design and fabrication, theoretical and experimental quantum
error correction, quantum algorithm development, construction of quantum
communication networks, and applications of quantum sensing technologies. The
program offers mentorship, workshops, and opportunities for interdisciplinary
collaboration, encouraging researchers to deepen their knowledge and skills beyond
their specialized fields. This approach is expected to integrate individual expertise and
foster the creation of more comprehensive quantum technology solutions.

Background & Context

The advancement of quantum technologies, including quantum computing, sensing, and
communication, cannot be achieved within a single discipline. It necessitates expertise
and collaboration from multiple fields, such as physics, engineering, and computer
science. The MIT Quantum Initiative recognizes the importance of such an
interdisciplinary approach and aims to become a hub for cross-disciplinary collaboration
through this fellowship program. As nations worldwide accelerate their investments in
quantum technology, it is crucial for leading institutions like MIT to focus on talent
development to ensure the U.S. maintains its competitive edge in the global quantum
race.



Strategic Significance & Outlook

The MIT Quantum Initiative's Postdoctoral Fellowship Program will cultivate future
leaders in quantum science and technology, accelerating innovative research progress by
breaking down interdisciplinary barriers. Researchers completing the fellowship are
expected to contribute to the development of quantum technology in various sectors,
including academia, industry, and government agencies. Research outcomes from this
program have the potential to expand the frontiers of quantum technology, leading to
the realization of fault-tolerant quantum computers, the discovery of new quantum
materials, and the construction of more secure quantum communication networks,
thereby making a significant impact on society.

Source: #
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#15 University of Waterloo and Columbia University
Announce New Proof Demonstrating Quantum
Advantage with Shallow Circuits

OVERVIEW

Researchers from the University of Waterloo Institute for Quantum Computing and

Columbia University have released a new mathematical proof demonstrating a clear

quantum advantage over classical circuits with shallow quantum circuits. This

theoretical validation indicates that quantum computers can perform computations
intractable for classical computers in specific sampling tasks from probability

distributions. This proof paves a new path towards achieving practical quantum

advantage and contributes significantly to the foundational theory of quantum

computing.

Published August 28, 2026  arXiv  Canada



IN DEPTH

Key Findings

A collaborative research team from the University of Waterloo Institute for Quantum
Computing and Columbia University has announced a significant theoretical
breakthrough concerning 'quantum advantage,' a core concept in quantum computing.
They established a new mathematical proof demonstrating a clear and verifiable
advantage over classical circuits for specific sampling tasks from probability distributions,
utilizing relatively shallow quantum circuits. This achievement theoretically reinforces the
notion that quantum computers possess computational capabilities unattainable by
classical computers.

Technical Details

This new proof is founded on principles of complexity theory and quantum information.
The researchers analyzed the characteristics of probability distributions generated by
random quantum circuits and mathematically showed that no efficient classical
algorithm exists to sample effectively from these distributions. 'Shallow circuits,' in this
context, refer to quantum circuits where the depth of gate operations (circuit length) is
limited, even as the number of qubits increases. This condition has practical implications
for demonstrating quantum advantage with current noisy intermediate-scale quantum
(NISQ) devices. The proof theoretically suggests that quantum circuits with specific
structures can achieve exponential computational speedups for classically difficult
problems (e.g., variants of the boson sampling problem). This increases the likelihood
that even quantum computers with limited resources could demonstrate advantage in
specific tasks in the future.



Background & Context

Quantum advantage (or quantum supremacy) refers to the point where quantum
computers can perform computations practically impossible for classical computers, with
major companies like IBM and Google focusing on its demonstration. However, initial
demonstrations of quantum advantage were limited to specific, artificial problems,
leading to ongoing discussions about their generality and practical utility. The latest
research from the University of Waterloo and Columbia University provides a new
perspective to this debate by rigorously proving the existence of quantum advantage in
shallow circuits within a more theoretically robust framework. This implies that a deep
understanding of algorithms and complexity theory is as crucial as hardware capability in
the pursuit of practical quantum advantage.

Strategic Significance & Outlook

This new mathematical proof is expected to significantly impact quantum computing
research and development. The demonstration of potential quantum advantage even
with shallow quantum circuits necessitates a re-evaluation of the latent capabilities of
quantum computers in the NISQ era. This could spark new inspirations for designing
quantum algorithms with practical value, even for devices with limited qubit numbers
and coherence times. Ultimately, this research has the potential to carve out concrete
pathways for quantum computers to offer a clear computational advantage in specific
real-world problems, such as drug discovery, materials science, and optimization
challenges.

Source: https://arxiv.org/abs/2608.28962
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#16 IBM and University of Chicago Demonstrate
Quantum Advantage, Solving Classically Intractable
Problem with 70 Logical Qubits in 15 Minutes

OVERVIEW

In collaboration with the University of Chicago, IBM announced its quantum

computer, equipped with 70 logical qubits, solved a problem practically intractable

for classical computers in just 15 minutes. This achievement is recognized as a

demonstration of quantum advantage through reliable quantum computation,
showcasing quantum computing's concrete ability to surpass classical limits. This

substantiates the potential for quantum technology to bring new breakthroughs in

fields like drug discovery, materials science, and financial modeling.

Published Date unknown  SciTechDaily  USA



IN DEPTH

Key Findings

IBM, in a collaborative project with researchers from the University of Chicago, has
demonstrated that a quantum computer equipped with 70 logical qubits can process a
specific computational problem, effectively intractable for current classical computers, in
just 15 minutes. This pioneering achievement is highly regarded as meeting a key
criterion for 'quantum advantage' through reliable quantum computation, significantly
broadening the real-world applicability of quantum computing.

Technical Details

The demonstration utilized IBM's high-performance superconducting quantum
processors, where multiple physical qubits were combined to form 70 error-corrected
logical qubits. The problem solved was a complex random circuit sampling task, far
exceeding the computational capabilities of classical computers, with classical
simulations estimated to take millions of years. The research team achieved this feat by
combining high connectivity between qubits with low-error-rate quantum gate
operations. Crucially, the integration of error correction techniques significantly
enhanced the reliability of the computational results, indicating that quantum computers
are evolving beyond mere noisy devices.

Background & Context

The concept of quantum advantage (or quantum supremacy) refers to a quantum
computer's ability to outperform classical computers on specific tasks. While Google
previously demonstrated quantum supremacy, there were debates about its practical
utility and the reliability of the results. However, this latest achievement by IBM and the
University of Chicago emphasizes 'reliable quantum computation,' with the use of error-
corrected logical qubits dramatically increasing the trustworthiness of the outcomes. This
advancement is poised to encourage a shift towards more practical quantum application
development across the entire quantum computing industry and marks a significant
milestone in IBM's quantum technology roadmap.



Strategic Significance & Outlook

The ability to solve a classically intractable problem in a short time with 70 logical qubits
strongly suggests quantum computers' potential to offer innovative solutions across
various fields, including drug discovery, materials science, financial modeling, and
artificial intelligence. This technological progress further solidifies the path towards
achieving larger-scale fault-tolerant quantum computers and will accelerate the
commercialization of quantum technology. Collaborations between IBM and academic
institutions foster the bridge from fundamental to applied quantum computing research,
expected to significantly impact future scientific and technological development.

Source: https://scitechdaily.com/a-major-quantum-computing-problem-may-finally-have-an-answer-can-

we-trust-the-results/
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#17 QC Ware and IonQ Achieve Chemical Accuracy in
Hybrid Quantum-Classical Chemistry Workflow for
Drug Discovery

OVERVIEW

QC Ware and IonQ have jointly developed a hybrid quantum-classical chemistry

workflow that achieved chemical accuracy in drug discovery. This accomplishment

improves molecular simulation precision by combining the strengths of quantum and

classical computers, contributing to more efficient drug development processes. This
demonstrates quantum computing's concrete potential to solve critical challenges in

the pharmaceutical industry and marks a step towards transforming the future of

drug discovery.

Published Date unknown  Quantum AI Insiders  USA



IN DEPTH

Key Findings

QC Ware, a quantum computing software company, and IonQ, a developer of ion-trap
quantum computers, have jointly developed a hybrid quantum-classical chemistry
workflow specifically tailored for drug discovery, achieving highly precise molecular
simulations known as chemical accuracy. This groundbreaking achievement
demonstrates the concrete practical utility of quantum computing in new drug
development and holds the potential to significantly accelerate the drug discovery
process and reduce costs.

Technical Details

The developed hybrid workflow integrates the molecular energy calculation capabilities
of quantum computers with the efficient data processing and optimization algorithms of
classical computers. Specifically, quantum algorithms such as Variational Quantum
Eigensolver (VQE) are executed on IonQ's ion-trap quantum computer to calculate the
electronic states and energies of molecules with high precision. This enables accurate
modeling of complex molecular interactions and reaction pathways that were
challenging with classical Density Functional Theory (DFT) methods. QC Ware's software
platform seamlessly integrates quantum calculation results into classical chemistry
simulation pipelines, streamlining processes such as new drug candidate screening,
binding affinity prediction, and toxicity assessment. 'Chemical accuracy' refers to a level
of computational precision comparable to experimental results, a critical metric in drug
discovery.

Background & Context

Drug discovery is a time-consuming and costly process, where accurately predicting
molecular behavior is key to success. Classical computers have achieved some success in
molecular simulations, but they face limitations, especially for large, complex molecular
systems or when quantum mechanical effects are crucial. Quantum computing has been
anticipated to overcome these challenges, but concrete application examples have been
limited. The collaboration between QC Ware and IonQ is groundbreaking as it fills this
gap, providing a clear pathway for quantum computing to generate value in the
pharmaceutical industry. This partnership will also accelerate competition in the field of
quantum chemistry.



Strategic Significance & Outlook

Achieving chemical accuracy with this hybrid quantum-classical chemistry workflow has
the potential to fundamentally transform the drug discovery paradigm. Processes from
drug candidate exploration and optimization to preclinical evaluation will be streamlined,
leading to the discovery of more promising compounds more quickly and at a lower
cost. In the future, this technology is expected to be applied to protein folding problems
and simulations of complex biomolecular reactions, contributing to the advancement of
personalized and precision medicine. This achievement by QC Ware and IonQ will serve
as concrete evidence of 'quantum advantage' where quantum computing contributes to
solving real-world problems.

Source: https://quantumaiinsiders.com/chemical-accuracy-drug-discovery/
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#18 Brookhaven and Stony Brook Researchers
Successfully Demonstrate 'Wireless' Quantum Network
Communication via Multi-Mile Free-Space Optical Link,
Transmitting Entangled Photons

OVERVIEW

Researchers at Brookhaven National Laboratory and Stony Brook University

successfully demonstrated 'wireless' quantum network capabilities by transmitting

photons over a multi-mile free-space optical (FSO) link between fiber optic cables.

The daytime demonstration showcased exceptional precision, while nighttime tests

successfully transmitted and received entangled photons via the FSO link. This

breakthrough is a crucial step towards realizing secure quantum communication,

advanced quantum sensing, and networked quantum computing, forming an

essential foundation for future quantum internet infrastructure.

Published September 03, 2026  BNL Newsroom  USA



IN DEPTH

Key Findings

A team of researchers from Brookhaven National Laboratory (BNL) and Stony Brook
University has successfully demonstrated a groundbreaking 'wireless' capability for
quantum networks. This was achieved by transmitting photons over a free-space optical
(FSO) link spanning several miles between two distinct fiber optic cable points. Not only
did the daytime demonstrations highlight the exceptional precision of the FSO link, but
successful transmission and reception of entangled photons were also confirmed during
nighttime tests.

Technical / Clinical Details

This demonstration leverages FSO link technology to quantumly connect physically
distant locations without relying on conventional fiber optic infrastructure. FSO links
transmit information through the atmosphere using laser light, offering flexibility in
deployment and rapid setup compared to traditional fiber optics. The researchers
ensured the FSO link's outstanding pointing accuracy and stability, which are critical for
high-fidelity transmission of quantum information, especially entangled photons.
Entanglement is the cornerstone of quantum communication, and its successful wireless
transmission paves the way for applications like Quantum Key Distribution (QKD) and
distributed quantum computing. This achievement directly addresses the logistical and
cost barriers associated with laying extensive fiber optic cables, thus broadening the
potential reach of quantum networks.

Transmission Distance: Several miles (specific distance not detailed, but noted as
'longest national' in related contexts).

Technology Employed: Free-space optical (FSO) link for photon transmission.

Key Achievements: High-precision daytime transmission, with successful
transmission and reception of entangled photons during nighttime operations.

Significance: Represents a critical step in overcoming physical constraints for
quantum networks, enabling 'wireless' functionalities.



Background & Context

Quantum networks are anticipated to form the backbone of ultra-secure quantum
cryptography and distributed quantum computing, which involves linking multiple
quantum computers. However, current quantum communication largely depends on
fiber optic cables, which present significant challenges in terms of deployment cost and
geographical limitations. The success of this wireless FSO link technology directly tackles
these obstacles, promising to vastly expand the applicability of quantum networks.
Analogous to how wireless technologies revolutionized the reach of the modern internet,
this breakthrough could enable a similar transformation for the quantum internet.

Strategic Significance & Outlook

The advancement of this wireless quantum network technology has immediate
implications for long-range, secure quantum communication. It is expected to find
applications in sectors requiring high levels of security, such as government agencies,
financial institutions, and defense industries. Furthermore, it is an indispensable
component for connecting geographically dispersed quantum computers to construct
more powerful, distributed quantum systems. This achievement may also contribute to
enhancing the precision of quantum sensing technologies, thereby significantly
impacting the entire future quantum technology ecosystem. The ability to create flexible,
extended quantum links will be a game-changer for both research and commercial
deployment.

Source: https://www.bnl.gov/newsroom/news.php?a=223096
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#19 IBM Ventures Invests in Quantum-Inspired
Computing Firm BQP to Accelerate Engineering
Simulation and Optimization Workloads

OVERVIEW

IBM Ventures announced a strategic investment in BQP (formerly BosonQ Psi), a

quantum-inspired engineering company. This investment will support the expansion

of BQP’s flagship BQPhy platform from engineering design into operational

deployment. BQPhy is a software platform designed to accelerate engineering
simulations and optimization workloads on existing computing infrastructure. BQP

aims to enable companies in aerospace, transportation, and defense to leverage

quantum-inspired computing to maximize their existing hardware utilization and

streamline complex problem-solving.

Published September 03, 2026  TechRepublic  USA



IN DEPTH

Key Findings

IBM Ventures has announced a significant investment in BQP (formerly BosonQ Psi), a
pioneering company specializing in quantum-inspired engineering. This strategic
funding aims to bolster the growth of BQP's flagship BQPhy platform, expanding its
application from early-stage engineering design to full operational deployment within
various industries.

Technical / Clinical Details

BQPhy, developed by BQP, is an advanced software platform inspired by the principles of
quantum computing. It is meticulously designed to dramatically accelerate engineering
simulations and optimization workloads across complex industrial sectors such as
aerospace, transportation, and defense, all while leveraging existing classical computing
infrastructure (e.g., GPUs and high-performance CPUs). By employing proprietary
algorithms that mimic the complexities of quantum algorithms, BQPhy offers faster and
more efficient solutions to large-scale simulation and optimization problems that are
typically intractable for conventional methods. This enables enterprises to harness some
of the benefits of quantum computing without the immediate need for significant
investment in expensive quantum hardware, bridging the gap to future quantum
capabilities.

Investor: IBM Ventures.

Investee: BQP (formerly BosonQ Psi).

Key Product: BQPhy software platform.

Purpose: Accelerates engineering simulation and optimization workloads on existing
computing infrastructure.

Target Industries: Aerospace, transportation, defense, among others.



Background & Context

While quantum computing holds immense promise, the realization of large-scale, fault-
tolerant quantum computers is still some years away. Consequently, there's growing
interest in 'quantum-inspired' computing, which attempts to emulate the advantages of
quantum computational approaches on existing classical hardware. Companies like BQP
provide solutions that bridge this gap, enabling businesses to leverage their current
infrastructure while preparing for future quantum technologies. IBM Ventures’
investment reflects the increasing recognition of this field's importance and the
anticipation of its short-term practical value across diverse industries.

Strategic Significance & Outlook

The investment from IBM Ventures will provide BQP with substantial momentum to
further enhance the capabilities of its BQPhy platform and accelerate its deployment
across a broader range of industrial applications. This is expected to contribute to
solving diverse challenges, including optimizing material design in aerospace, improving
efficiency in transportation networks, and complex data analysis in defense systems. This
investment clearly demonstrates that quantum-inspired computing is a promising
approach for delivering tangible value to industries in the interim period, before
quantum computing reaches full maturity. This development is noteworthy for
researchers, engineers, and investors exploring the business applications of quantum
technology.

Source: https://www.techrepublic.com/article/news-ibm-ventures-bqp-quantum-inspired-computing/
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#20 Sandia National Labs and Quantinuum Advance
Fault-Tolerant Quantum Computing: Helios 98-Qubit
System Achieves 99.9975% 1-Qubit Fidelity

OVERVIEW

A public-private partnership between Sandia National Laboratories and Quantinuum

announced significant progress toward fault-tolerant quantum computing. A paper

published in Nature reported the performance of Quantinuum’s 98-qubit commercial

system, Helios, demonstrating exceptionally high fidelities of 99.9975% for 1-qubit
operations and 99.921% for 2-qubit operations. These results establish Helios as the

company's largest and most reliable quantum computer to date, laying the

groundwork for large-scale quantum error correction and accelerating the practical

application of quantum computing.

Published August 27, 2026  Sandia National Laboratories  USA



IN DEPTH

Key Findings

The strategic public-private partnership between Sandia National Laboratories and
Quantinuum has reported a pivotal advancement towards the realization of fault-
tolerant quantum computing. According to research published in Nature, Quantinuum’s
98-qubit commercial system, 'Helios,' demonstrated remarkably high fidelities of
99.9975% for 1-qubit operations and 99.921% for 2-qubit operations. These figures
unequivocally establish Helios as Quantinuum’s largest and most reliable quantum
computer to date.

Technical / Clinical Details

Qubit fidelity is one of the most critical metrics indicating a quantum computer's ability
to process information accurately. Specifically, achieving over 99.99% 1-qubit fidelity,
coupled with high-fidelity 2-qubit operations, is essential for surpassing the thresholds
required for quantum error correction (QEC). QEC is a fundamental mechanism that
enables quantum computers to automatically detect and correct errors caused by
external noise and decoherence, forming the backbone of fault-tolerant quantum
computing. The high fidelity values achieved by 'Helios' pave the way for implementing
large-scale quantum error correction codes and constructing more stable logical qubits.
This represents a crucial technical advancement required to execute complex quantum
algorithms reliably and without significant noise interference.

Partnership: Sandia National Laboratories and Quantinuum (public-private
collaboration).

Publication: Nature journal.

System: Quantinuum's 98-qubit commercial system 'Helios.'

Fidelities: 99.9975% for 1-qubit operations, 99.921% for 2-qubit operations.

Significance: A critical step towards fault-tolerant quantum computing, laying the
foundation for large-scale QEC.



Background & Context

The practical application of quantum computing has been challenged by the inherent
problem of qubit decoherence, which leads to quantum information errors and makes
large, complex computations difficult. High-fidelity quantum operations are key to
overcoming this challenge and enabling effective quantum error correction. The model
of government and private sector collaboration in developing cutting-edge quantum
technologies has proven highly effective in accelerating R&D and shortening the path to
commercialization, as demonstrated by these results.

Strategic Significance & Outlook

The high fidelities achieved by 'Helios' represent a significant milestone in the history of
quantum computing. This strengthens the foundation for bundling more physical qubits
to form reliable logical qubits and, ultimately, for building truly fault-tolerant quantum
computers. This progress is expected to accelerate the serious application of quantum
computing in error-sensitive computational domains such as drug discovery, materials
science, and financial modeling. Investors can view such concrete technological
advancements as a strong indicator of the commercial maturity of quantum technology
and its potential for disruptive innovation.

Source: https://www.sandia.gov/labnews/2026/08/27/in-the-mountain-west-a-quantum-computing-
collaboration-announces-major-results/
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#21 NIST Partners with PQShield to Map Global Rules
for Quantum-Safe Algorithms, Targeting Critical
Product Quantum Resistance by 2030

OVERVIEW

The U.S. National Institute of Standards and Technology (NIST) has partnered with

cybersecurity firm PQShield to map global rules for post-quantum cryptography

(PQC) algorithms. Divergent PQC adoption criteria across national authorities create

challenges for product owners seeking global compliance. NIST targets quantum
resistance for critical products by 2030 and standard products by 2035, urging

companies to strengthen transition strategies as PQC standardization enters its final

stages. This collaboration aims to foster international harmonization and smooth the

adoption of PQC.

Published September 03, 2026  PQShield  USA



IN DEPTH

Key Findings

The U.S. National Institute of Standards and Technology (NIST) has announced a
partnership with PQShield, a specialist in cybersecurity. This collaboration aims to
develop global adoption criteria for Post-Quantum Cryptography (PQC) algorithms and
to map the diverse international regulatory landscape. This initiative is crucial for
bolstering the global response to the threat posed by quantum computers potentially
breaking current cryptographic systems.

Technical / Clinical Details

The deployment of PQC algorithms presents complex challenges for companies aiming
for international compliance, largely due to the varying standards and timelines set by
national regulatory authorities. Recognizing this, NIST will leverage PQShield’s deep
expertise and experience in PQC to conduct comprehensive information gathering and
analysis on global regulatory trends, technical requirements, and implementation
strategies. NIST has already established ambitious targets: achieving quantum resistance
for critical products by 2030 and for standard products by 2035. Through this
partnership, businesses will gain clearer guidance to more effectively plan and execute
their PQC transition strategies, especially as the PQC standardization process approaches
its final stages. This guidance is expected to harmonize disparate regional efforts and
create a more unified global PQC ecosystem.

Partnership Entities: U.S. National Institute of Standards and Technology (NIST) and
PQShield.

Objective: To map global rules for quantum-safe algorithms and support the
development of international PQC adoption standards.

Underlying Challenge: Complex international compliance due to varied PQC
adoption criteria across national authorities.

NIST Goals: Critical products by 2030, standard products by 2035 for quantum
resistance.

Significance: Provides guidance for companies to strengthen PQC transition
strategies and facilitate global PQC deployment.



Background & Context

The advancements in quantum computing pose a significant potential threat to existing
public-key cryptographic systems. Shor's algorithm, in particular, is believed to have the
capability to break most current encryption methods, leading to potentially devastating
risks for national security, finance, and personal data protection. Consequently,
governments and corporations worldwide are rushing to transition to PQC in anticipation
of the advent of large-scale quantum computers. However, the lack of unified
international standards has been a barrier to widespread adoption. This partnership
between NIST and PQShield marks a crucial step in bridging that gap, offering a
collaborative approach to a global security challenge.

Strategic Significance & Outlook

This collaboration will serve as a model for how the international community can
collectively address quantum threats. Once a global PQC framework is established,
companies will have clearer guidelines to update their products and services, thereby
mitigating cybersecurity risks. This path forward aims to lessen the potential impact of
quantum computing on society and ensure a secure future for the digital economy. For
investors and technology developers, it underscores the emergence of new market
opportunities in the PQC sector and highlights the influence of international
standardization trends on business strategies.

Source: https://quantumzeitgeist.com/european-cybersecurity-nist-taps-pqshield-map/
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#22 White House Report Projects $7.1 Billion Post-
Quantum Migration Cost Between 2025-2035, Urging
Caution Amidst Evolving NIST PQC Standards

OVERVIEW

A U.S. White House report projects a $7.1 billion cost for post-quantum cryptography

(PQC) migration between 2025 and 2035 to secure existing cryptographic systems

from quantum threats. With NIST PQC standards still finalizing in 2026, premature

implementation risks costly rework if final standards differ from interim solutions. The
Ethereum Foundation, having formed its post-quantum security team in January 2026,

plans to accelerate migration once standardization is complete. This projection

underscores the complexity and significant economic implications of PQC transition.

Published September 02, 2026  White House (via Google search insights)  USA



IN DEPTH

Key Findings

A report released by the U.S. White House presents a stark projection regarding the cost
of migrating to post-quantum cryptography (PQC). According to the report, this
transition is estimated to cost a staggering $7.1 billion between 2025 and 2035,
underscoring the extensive system upgrades required across national infrastructure,
government agencies, and the private sector.

Technical / Clinical Details

Migration to PQC is imperative to address the looming threat that powerful future
quantum computers could easily break current public-key encryption. However, this
transition is fraught with significant challenges. A primary concern is that the finalization
of PQC standards by the U.S. National Institute of Standards and Technology (NIST) is
still ongoing as of 2026. Rushing to implement quantum-resistant measures before these
standards are fully finalized risks expensive rework and wasted effort if the final
standards diverge from interim implementations. For instance, the Ethereum Foundation,
which established its post-quantum security team in January 2026, has indicated it will
accelerate its migration plans only once standardization is complete, reflecting a
cautious, industry-wide approach. This strategic patience is critical to mitigate financial
and operational risks.

Migration Cost Projection: $7.1 billion between 2025 and 2035.

Transition Challenge: NIST PQC standards are still finalizing, posing rework risks for
early implementers.

Industry Action: Ethereum Foundation formed a post-quantum security team in
January 2026, planning accelerated migration post-standard finalization.

Significance: Emphasizes the economic and strategic importance of PQC transition
and the need for careful risk management.



Background & Context

The advancement of quantum computing poses an unprecedented threat to the
cryptographic technologies underpinning current digital communications and data
protection. To avert a potential 'crypto-apocalypse,' governments and key industries
worldwide are prioritizing the transition to PQC. However, PQC migration is technically
and operationally complex, involving massive system changes, software upgrades, new
hardware deployments, and associated training. The costs involved were anticipated to
be substantial, and the White House report now quantifies these expenditures, providing
a concrete basis for industry-wide budget planning and strategic decision-making.

Strategic Significance & Outlook

The projected $7.1 billion migration cost clearly indicates that both government and
private entities must plan for substantial investments in PQC adoption. This signifies
significant business opportunities over the next decade for PQC technology developers,
cybersecurity solution providers, and related consulting services. Concurrently,
organizations must closely monitor the finalization of NIST standards and execute their
migration strategies at optimal timing to avoid unnecessary costs and security
vulnerabilities. This report will serve as a critical document, highlighting both the
challenges and opportunities quantum computing presents in shaping the future of
cybersecurity and digital trust.

Source: #
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#23 NIST Finalizes Post-Quantum Cryptography
Standards FIPS 203, 204, and 205, Fortifying Defenses
Against Quantum Threats to Existing Cryptography,
Including Bitcoin

OVERVIEW

On July 20, 2026, NIST officially released FIPS 203 (ML-KEM for key establishment),

FIPS 204 (ML-DSA for digital signatures), and FIPS 205 (SLH-DSA for hash-based

signatures) as final federal standards for post-quantum cryptography (PQC). This

announcement signifies the completion of concrete, implementable tools to protect

existing cryptographic systems from quantum attackers. It reshapes discussions

around the long-term security model of blockchain technologies, including Bitcoin, as

NIST pushes for rapid adoption before large-scale quantum hardware emerges.

Published August 31, 2026  shattered.io  USA



IN DEPTH

Key Findings

The U.S. National Institute of Standards and Technology (NIST) has officially released
three new Federal Information Processing Standards (FIPS) as the baseline for post-
quantum cryptography (PQC). Specifically, FIPS 203 (ML-KEM for key-establishment
mechanisms), FIPS 204 (ML-DSA for digital signature algorithms), and FIPS 205 (SLH-DSA
for hash-based signature schemes) were finalized on July 20, 2026. This monumental
achievement means that concrete defensive measures are now in place to protect global
digital infrastructure from the impending threat of quantum computer-driven
cryptographic attacks.

Technical / Clinical Details

The newly finalized PQC standards adopt mathematical foundations that are resilient to
quantum attacks, specifically lattice-based cryptography (ML-KEM, ML-DSA) and hash-
based cryptography (SLH-DSA). ML-KEM (Module-Lattice-based Key-Encapsulation
Mechanism) is designed for key exchange protocols, ensuring communication
confidentiality. ML-DSA (Module-Lattice-based Digital Signature Algorithm) is used for
digital signatures, providing data authentication and non-repudiation. SLH-DSA, a hash-
based signature scheme, is suitable for long-term archives and specific security
requirements due to its robust properties and compatibility. The completion of these
standards is crucial for redesigning and hardening the security models of existing
cryptographic systems, including current internet communications, financial transactions,
and blockchain technologies like Bitcoin, against quantum threats. NIST strongly urges
early adoption of these standards to protect all digital assets—from email to e-
commerce and government communications—before quantum attacks become a
practical reality.

Date of Publication: July 20, 2026 (NIST confirmation date).

Final Standards: FIPS 203 (ML-KEM - Key Establishment), FIPS 204 (ML-DSA - Digital
Signatures), FIPS 205 (SLH-DSA - Hash-Based Signatures).

Technical Basis: Lattice-based cryptography and hash-based cryptography.

Impact: Establishes concrete defenses against quantum threats to existing
cryptographic systems, including Bitcoin.



Promotion: NIST advocates for widespread adoption of these standards before
large-scale quantum hardware emerges.

Background & Context

The advent of quantum computing poses a fundamental threat to the security of current
public-key cryptography. Shor's algorithm, in particular, is predicted to be capable of
breaking many of the ciphers that form the bedrock of today's digital security, such as
RSA and elliptic curve cryptography. Consequently, governments and industries
worldwide have prioritized the development and standardization of 'post-quantum
cryptography' to prepare for the quantum era. The release of these final standards by
NIST is the culmination of decades of research and international collaboration, signifying
that robust technical solutions to quantum threats have matured.

Strategic Significance & Outlook

The finalization of FIPS 203, FIPS 204, and FIPS 205 will accelerate the global transition to
PQC. This enables enterprises and government agencies to formally begin developing
and deploying systems and products compliant with the new standards. This transition is
not merely a technical upgrade but will necessitate a comprehensive re-evaluation of
overall cybersecurity strategies. Crucially, for cryptocurrencies like Bitcoin and other
blockchain technologies, this represents a vital milestone for ensuring long-term
trustworthiness and viability. Investors should closely monitor companies offering PQC-
related technologies and services, recognizing the new business opportunities that will
emerge from this massive market transformation.

Source: #
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#24 Diraq and imec Achieve Over 99% Gate Fidelity for
Silicon Spin Qubits Fabricated on 300mm Silicon
Platform

OVERVIEW

In 2025, Diraq and imec reported in Nature that silicon spin qubits fabricated on

imec’s existing 300-millimeter platform achieved over 99% fidelity for 1- and 2-qubit

gate operations, and 99.9% for state preparation and measurement. This marks a

pivotal milestone for the scalability and performance improvement of silicon-based
quantum computing. Demonstrating compatibility with established semiconductor

manufacturing techniques, this breakthrough opens the path for cost-effective mass

production of large-scale quantum computers. Led by Andrew Dzurak, this

advancement accelerates the realization of practical quantum computing.

Published September 04, 2026  Quantum Zeitgeist  Australia



IN DEPTH

Key Findings

Diraq and imec, a leading Belgian R&D hub in nanoelectronics, announced in Nature in
2025 that silicon spin qubits fabricated on imec's existing 300-millimeter silicon
manufacturing platform achieved over 99% fidelity for both 1-qubit and 2-qubit gate
operations. Furthermore, they demonstrated an impressive 99.9% fidelity for state
preparation and measurement, marking a breakthrough achievement for silicon-based
quantum computing.

Technical / Clinical Details

The key to this achievement lies in its high compatibility with imec's standard CMOS
manufacturing processes. The ability to fabricate qubits on a 300-millimeter platform
means that the infrastructure of the cutting-edge semiconductor industry can be directly
leveraged for quantum computing. This significantly broadens the potential for future
large-scale production and cost reduction. Silicon spin qubits have long been considered
a strong candidate for scalable quantum computing due to their high integrability,
relatively long coherence times, and compatibility with existing transistor technologies.
The achieved gate fidelity of over 99% approaches the critical threshold required for
quantum error correction, an indispensable element for realizing fault-tolerant quantum
computing. The team led by Andrew Dzurak has successfully overcome this significant
technical challenge, laying a robust foundation for the construction of practical quantum
computers.

Collaborating Institutions: Diraq and imec (Belgium).

Manufacturing Platform: imec's 300-millimeter silicon manufacturing platform.

Qubit Type: Silicon spin qubits.

Fidelity Achieved: Over 99% for 1- and 2-qubit gate operations; 99.9% for state
preparation and measurement.

Significance: Enhances scalability and performance of silicon-based quantum
computing, demonstrating compatibility with existing CMOS technology.



Background & Context

For the commercialization of quantum computing, the ability to manufacture a large
number of qubits and control them with high precision is paramount. While many qubit
technologies are under research, silicon-based qubits hold a significant advantage in
scalability due to their compatibility with the microfabrication techniques honed over
decades in the semiconductor industry. Previously, achieving high-fidelity operations for
silicon spin qubits was challenging, but this announcement indicates that a major barrier
in this field is being overcome. This reinforces the position of silicon-based approaches
in the race towards realizing large-scale quantum computers.

Strategic Significance & Outlook

This breakthrough represents a crucial step for silicon-based quantum computers to
progress into the fault-tolerant stage. The ability to utilize existing CMOS fabrication
lines has the potential to drastically reduce the production cost of quantum chips in the
future and accelerate commercialization. This strengthens the technological foundation
for the practical implementation of quantum computers across all fields, including drug
discovery, materials science, and financial modeling. Investors will find new opportunities
in silicon-based quantum technologies, particularly in companies like Diraq that are
successfully demonstrating both high fidelity and scalability.

Source: https://quantumzeitgeist.com/andrew-dzurak/
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#25 German Researchers Demonstrate 1,000x Error
Rate Reduction in Logical Qubits; IBM Targets Fault-
Tolerant 'Starling' System with 200 Logical Qubits by
2029

OVERVIEW

Quantum computing is rapidly moving from labs to practical applications, fueled by

breakthroughs in logical qubits and error correction. A German research group

demonstrated logical qubits with a 1,000x error rate reduction compared to physical

qubits, surpassing a key threshold for scalable quantum technology. Concurrently,

IBM aims for a 'Quantum Starling System' by 2029, featuring 200 logical qubits

capable of 100 million error-corrected operations, marking a decisive shift from the

NISQ era to fault tolerance. These advancements accelerate the realization of reliable,

large-scale quantum computing.

Published September 02, 2026  Facebook (Lifeboat News)  Germany



IN DEPTH

Key Findings

The field of quantum computing is rapidly transitioning from its laboratory phase to
practical applications, driven by groundbreaking advancements in logical qubits and
error correction techniques. Notably, a German research group successfully
demonstrated logical qubits that reduce error rates by an astounding 1,000 times
compared to physical qubits, thereby breaking a significant threshold towards scalable
quantum technology.

Technical / Clinical Details

The achievement by the German research group signifies the ability to bundle multiple
physical qubits to form logical qubits, which can then hold and process quantum
information more stably. A 1,000-fold reduction in error rate indicates that quantum
computers are becoming significantly less susceptible to external noise, enabling them
to perform longer and more accurate computations. This is strong evidence of a
dramatic improvement in quantum error correction efficiency and a major step towards
realizing fault-tolerant quantum computing (FTQC). FTQC is indispensable for executing
large-scale quantum algorithms without being hampered by noise. IBM is also actively
driving this transition to the fault-tolerant era, setting a concrete goal to build a
'Quantum Starling System' by 2029. This system is envisioned to house 200 logical qubits
and perform 100 million error-corrected operations, signaling the arrival of truly practical
quantum computing beyond the limitations of the current NISQ (Noisy-Intermediate
Scale Quantum) era.

German Research Group's Achievement: Demonstrated logical qubits with a 1,000x
error rate reduction compared to physical qubits.

IBM's Goal: Build a 'Quantum Starling System' by 2029 with 200 logical qubits,
capable of 100 million error-corrected operations.

Significance: Breakthrough in scalable quantum technology, indicating a transition
from the NISQ era to the fault-tolerant era.



Background & Context

The biggest challenge in quantum computing has been the fragility of qubits and their
high error rates. Historically, increasing the number of qubits also led to increased error
rates, creating a dilemma that hampered complex computations. The advancements in
logical qubits and highly efficient error correction are key to resolving this dilemma and
enabling the commercial application of quantum computing. Leading research
institutions and companies worldwide are fiercely competing to achieve such
breakthroughs, accelerating the pace of technological development dramatically.

Strategic Significance & Outlook

These technological advancements mean that quantum computing will begin to have
practical impacts in fields requiring extremely complex calculations, such as drug
discovery, materials science, financial modeling, and artificial intelligence. Specifically, the
significant reduction in error rates will enable deeper and longer quantum algorithm
executions, potentially leading to unprecedented scientific discoveries and industrial
innovations. Investors and engineers should view this transition to fault-tolerant
quantum computing as a crucial indicator of the commercial maturity of quantum
technology, and significant attention will be paid to future developments in this area.

Source: https://www.facebook.com/LifeboatFoundation/posts/the-quantum-frontier-is-rapidly-
advancing-with-breakthroughs-in-logical-qubits-a/1537378535094390/
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#26 Quantum Camera Developer Diffraqtion Secures
Over $10M in Strategic Pre-Seed Investment from
Lockheed Martin and Sumitomo Corporation's VC Arm

OVERVIEW

Diffraqtion, an MIT and University of Maryland spinout specializing in quantum

camera platforms for defense and space sensing, has raised over $10 million in

strategic pre-seed investments from Lockheed Martin Ventures and Presidio Ventures

(Sumitomo Corporation's VC arm). This funding will enable the advancement of their
quantum camera technology, which leverages quantum estimation theory to resolve

details beyond the diffraction limit. The investment is set to facilitate the deployment

of their first fielded camera with planned flight heritage, marking a significant step

towards commercializing quantum sensing in critical sectors.

Published September 01, 2026  Photonics Spectra  USA



IN DEPTH

Key Findings

Diffraqtion, a startup originating from MIT and the University of Maryland, has
successfully secured over $10 million in strategic pre-seed funding. The investment
round was led by Lockheed Martin Ventures and Presidio Ventures, the venture capital
arm of Sumitomo Corporation, targeting the development of Diffraqtion's advanced
quantum camera platforms.

Technical / Clinical Details

The core of Diffraqtion's innovation lies in its quantum camera technology, which
employs quantum estimation theory to overcome the fundamental limitations of classical
optics, specifically the diffraction limit. This allows for the resolution of details that are
traditionally unobservable. The capital injection will directly support the continued
refinement of this groundbreaking technology and, crucially, will fund the development
and deployment of their first operational camera system designed for flight heritage.
This capability is expected to revolutionize high-resolution sensing for critical defense
and space applications, offering unprecedented clarity in imaging and data acquisition
for missions like surveillance and reconnaissance.

Background & Context

The quantum technology landscape is expanding beyond quantum computing to
encompass transformative advancements in quantum sensing and quantum
cryptography. Within imaging, there's a growing demand for capabilities that surpass the
physical limits of conventional systems. Diffraqtion's quantum camera represents a
significant leap in addressing these needs, promising enhanced precision and reliability
crucial for national security and the burgeoning space economy. The strategic
involvement of Lockheed Martin, a major player in defense and aerospace, underscores
the potential for this technology to meet stringent industry requirements and accelerate
its market adoption.



Strategic Significance & Outlook

This substantial pre-seed investment is a pivotal milestone for Diffraqtion, enabling the
transition of its quantum camera technology from advanced research to practical
deployment. The participation of strategic investors like Lockheed Martin is indicative of
strong confidence in the technology's potential and ensures alignment with real-world
application demands. This development is poised to accelerate the broader
commercialization of quantum sensing technologies, setting new benchmarks for high-
resolution imaging and potentially disrupting established markets in defense, space, and
beyond.

Source: https://www.photonics.com/Articles/Quantum-Camera-Developer-Diffraqtion-Secures/p5/a72544
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#27 French Quantum Software Startup ColibriTD Raises
€4 Million Seed Round to Scale Multiphysics Quantum
Simulation Software

OVERVIEW

ColibriTD, a French quantum software startup, has secured €4 million (approximately

$4.66 million USD) in a Seed funding round led by Earlybird Venture Capital, with

participation from SymbiaVC and Medin VC. The investment is earmarked for

enhancing the company's Hybrid Differential Equation Solver (H-DES) technology,
accelerating R&D, expanding its 20-person team, and facilitating international market

entry and partnerships. This funding will significantly advance the precision and

efficiency of multiphysics simulations by integrating quantum and classical

computing, thereby accelerating industrial adoption.

Published August 27, 2026  Quantum Computing Report  France



IN DEPTH

Key Findings

Paris-based quantum software startup ColibriTD has successfully raised €4 million in a
Seed funding round, equivalent to approximately $4.66 million USD. This investment, led
by Earlybird Venture Capital and supported by SymbiaVC and Medin VC, is aimed at
scaling the company's multiphysics quantum simulation software platform.

Technical / Clinical Details

ColibriTD specializes in its proprietary Hybrid Differential Equation Solver (H-DES)
technology, which combines the strengths of quantum and classical computing to
perform highly accurate and efficient multiphysics simulations. The newly acquired
capital will be strategically deployed to expand its unique algorithm stack, accelerate
ongoing research and development initiatives, and grow its current team of 20
professionals. Furthermore, a significant portion of the funds will facilitate international
market expansion and the forging of new strategic partnerships. This advancement is
anticipated to enable more sophisticated design and optimization processes across
various sectors, including aerospace, energy, and materials science, by leveraging the
synergistic power of hybrid computation.

Background & Context

Quantum simulation offers immense potential across diverse scientific and engineering
disciplines, from the discovery of new materials and pharmaceutical compounds to a
deeper understanding of complex physical phenomena. However, the inherent error
rates and limited qubit counts of current quantum hardware necessitate a hybrid
approach that integrates classical computing for error mitigation and optimization.
ColibriTD's H-DES technology directly addresses this challenge, aiming to bridge the gap
towards 'quantum advantage' by delivering practical value even with today's nascent
quantum resources. This successful funding round underscores a growing investor
confidence and burgeoning activity within the quantum software market, highlighting its
critical role in unlocking quantum computing's promise.



Strategic Significance & Outlook

The €4 million seed funding is a crucial enabler for ColibriTD to execute its ambitious
technology roadmap and enhance its global competitive standing. The focus on team
expansion and international market entry suggests a strategic intent to broaden its
industrial client base and accelerate the adoption of its specialized software.
Improvements in multiphysics simulation capabilities are expected to drastically shorten
design cycles, reduce development costs, and foster the creation of more innovative
products across a wide array of industries. ColibriTD is well-positioned to establish itself
as a key innovator in the evolving quantum software ecosystem, driving tangible impact
in areas where complex simulations are paramount.

Source: https://quantumcomputingreport.com/colibritd-raises-e4-million-4-66-million-usd-seed-round-

to-scale-multiphysics-quantum-simulation-software/
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#28 S-Transistors Secures €2.6 Million Pre-Seed
Funding to Scale Quantum Computing with
Superconducting Transistors

OVERVIEW

Espoo-based S-Transistors, a VTT spinout, has raised €2.6 million (approximately $3

million USD) in pre-seed funding led by Lifeline Ventures. The deeptech startup is

developing novel superconducting transistors to integrate classical control electronics

directly within cryogenic environments, addressing a critical bottleneck in quantum
processor scalability. S-Transistors plans to deliver its first product, a multiplexer,

within its initial year of operation, poised to significantly advance the industrial

application of quantum computing.

Published Published August 31, 2026  Silicon Canals  フィンランド



IN DEPTH

Background

S-Transistors, a deeptech startup spun out of VTT Technical Research Centre of Finland,
has successfully secured €2.6 million in pre-seed funding, with Lifeline Ventures leading
the round. This capital injection is earmarked to accelerate the development and
commercialization of their innovative superconducting transistor technology. The global
race for practical quantum advantage faces a paramount challenge: the scalability of
quantum computers. As qubit counts increase, the complexity and cost associated with
cooling, wiring, and precisely controlling these delicate quantum systems escalate
dramatically. A fundamental bottleneck arises from the need to integrate room-
temperature classical control electronics with quantum bits that demand ultra-cold
cryogenic environments. This disparity creates a 'wiring nightmare' that limits the size
and utility of quantum processors, hindering progress towards large-scale quantum
systems capable of delivering practical quantum advantage.

Key Findings

S-Transistors is pioneering superconducting transistors specifically designed to overcome
these physical constraints by enabling classical control electronics to operate efficiently
within the same cryogenic conditions as the quantum processor. This innovation directly
resolves the integration challenge, offering a promising pathway to mitigate signal
latency and significantly improve control fidelity—both critical factors for scaling qubit
counts and enhancing overall system performance. The company's technology not only
promises to boost quantum computer performance and reliability but also holds the
potential to reduce manufacturing costs by simplifying the system architecture.
Demonstrating rapid progress towards commercialization, S-Transistors plans to deliver
its first product, a multiplexer, within its initial year of operation. This rapid timeline
underscores the feasibility of their roadmap and positions S-Transistors to play a crucial
role as a co-processor in future quantum systems. By bringing control closer to the
quantum realm, this development marks a significant advancement in the global
competition for quantum hardware, directly addressing a fundamental bottleneck that
limits the size and utility of current quantum processors and paving the way for
expanded industrial applications of quantum computing.



Source: https://www.vestbee.com/insights/articles/s-transistors-secures-2-6-m
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#29 Quantum Computing Venture Investment Soars to
$3.9 Billion in 2025, Quantonation Emerges as Key
Player

OVERVIEW

Venture investment in quantum computing reached a record $3.9 billion across 125

deals in 2025, with a significant increase in venture-growth rounds. Major funding

rounds include OQC ($350 million), Oratomic ($300 million Series A), and Quantum

Motion ($160 million), highlighting the substantial capital required for fabrication and
infrastructure. Quantonation has been identified as a leading pure-play quantum

investor, signaling growing specialization within the investment landscape.

Published August 31, 2026  New Market Pitch  USA



IN DEPTH

Key Findings

In 2025, venture capital investment in the quantum computing sector surged to an
unprecedented $3.9 billion across 125 deals, marking a significant milestone in the
industry's maturation. This growth was notably driven by a substantial increase in
venture-growth rounds, indicating a shift towards more mature companies requiring
larger capital injections for scaling.

Technical / Clinical Details

According to PitchBook data, the $3.9 billion in quantum computing investment in 2025
represents a peak in capital deployment. Prominent funding rounds included a $350
million raise for OQC, a $300 million Series A for Oratomic, and $160 million for
Quantum Motion. These investments are critical for advancing quantum hardware
development, refining software platforms, and building the necessary infrastructure to
support increasingly complex quantum systems. The report emphasizes that as quantum
technology transitions from pure research to commercialization, the capital intensity for
chip fabrication and large-scale quantum system deployment is rapidly increasing.

Background & Context

Quantum computing promises to deliver transformative capabilities across sectors such
as drug discovery, materials science, financial modeling, and cybersecurity. Realizing this
potential, however, demands immense R&D expenditure and significant investments in
complex hardware infrastructure. Beyond government and strategic corporate investors,
specialized venture capital firms are increasingly active in this space. Pure-play quantum
investors like Quantonation are pivotal, offering not only capital but also deep technical
expertise and industry networks to accelerate the growth of promising startups.



Strategic Significance & Outlook

The sustained and substantial investment in quantum computing reflects strong market
confidence in the rapid technological advancements and the sector's commercial
viability. The highlighted need for larger capital pools for manufacturing and
infrastructure underscores the industry's progression towards building truly practical
quantum computers. This trend suggests continued public and private sector
collaboration and investment will drive quantum technology towards broader industrial
adoption, unlocking significant economic and strategic benefits globally.

Source: https://newmarketpitch.com/blogs/news/quantum-computing-top-investors
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#30 Quantum Advantage Race Accelerates:
Quantinuum & Oracle Partner, Pasqal Lists on Nasdaq,
PsiQuantum Secures $125M DARPA Contract

OVERVIEW

The quantum industry is rapidly moving into a commercialization phase, with private

venture capital investment reaching $4.9 billion in 2025. Major players are making

significant strides: Quantinuum and Oracle have formed a multi-year partnership to

integrate Quantinuum's Helios system into Oracle Cloud Infrastructure AI data
centers. Pasqal debuted on Nasdaq with a valuation of approximately $2 billion,

securing $360 million in cash. Additionally, PsiQuantum secured a $125 million

agreement with DARPA for its Quantum Benchmarking Initiative, further accelerating

the race for quantum advantage.

Published August 30, 2026  JDP Global  USA



IN DEPTH

Key Findings

The quantum industry is firmly transitioning into a commercial phase, evidenced by a
robust $4.9 billion in private venture capital investment in 2025. Key players are making
substantial progress in the race for quantum advantage, with Quantinuum forging a
strategic multi-year partnership with Oracle, Pasqal successfully listing on Nasdaq, and
PsiQuantum securing a significant $125 million contract with DARPA.

Technical / Clinical Details

Quantinuum has announced a multi-year partnership with Oracle, which will see
Quantinuum's cutting-edge Helios quantum computing system deployed within an
Oracle Cloud Infrastructure (OCI) AI data center. This integration will provide Oracle's
cloud customers with direct access to powerful hybrid quantum-classical computing
resources. Meanwhile, Pasqal, a French quantum computing firm, made its public trading
debut on Nasdaq, valuing the company at approximately $2 billion and injecting $360
million in fresh capital to accelerate its neutral atom quantum technology development
and manufacturing. Furthermore, PsiQuantum has been awarded a substantial $125
million agreement under the U.S. Defense Advanced Research Projects Agency's (DARPA)
Quantum Benchmarking Initiative, aimed at advancing research towards building large-
scale, fault-tolerant quantum computers.

Background & Context

Quantum computing's immense computational power holds the potential to
revolutionize various fields, including materials science, financial modeling, drug
discovery, and complex optimization problems, far surpassing current classical methods.
While significant technical hurdles remain for full-scale commercialization, recent
developments indicate a strong drive by governments and major tech corporations to
accelerate this transition. The reported activities of these leading quantum firms
underscore that quantum computing is moving beyond academic research, establishing
itself as a viable platform for practical, real-world solutions.



Strategic Significance & Outlook

These strategic moves by industry leaders highlight the burgeoning commercial viability
and technological maturity of the quantum computing sector. The Quantinuum-Oracle
partnership is crucial for democratizing access to quantum resources via the cloud,
enabling broader enterprise adoption. Pasqal's successful IPO and PsiQuantum's
government contract signal strong investor confidence and significant capital inflow,
which will further accelerate technological development and market expansion. Such
advancements collectively reinforce the prospect that achieving practical quantum
advantage is becoming an increasingly tangible reality in the near future, promising
profound impacts across global industries.

Source: https://www.jdpglobal.com/the-race-for-quantum-advantage-which-companies-are-closing-the-

gap/
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#31 Pasqal and Crédit Agricole CIB Strengthen
Strategic Partnership for Industrial Quantum
Computing Deployment in Finance

OVERVIEW

Quantum computing firm Pasqal and Crédit Agricole CIB have advanced their

strategic partnership to accelerate the industrial deployment of quantum computing

in capital markets. Building on their collaboration initiated in 2019, this new phase

focuses on industrializing quantum applications, targeting initial production use cases
as early as 2028. This partnership represents a crucial step in leveraging quantum

technology to address complex computational challenges in finance and establish a

competitive edge.

Published August 27, 2026  Pasqal Press Release  France



IN DEPTH

Key Findings

Pasqal, a leading quantum computing company, and Crédit Agricole CIB, a major
financial institution, have significantly strengthened their strategic partnership. The
primary objective of this enhanced collaboration is to accelerate the industrial
deployment of quantum computing solutions within capital markets.

Technical / Clinical Details

This intensified partnership builds upon a collaboration initially established in 2019. The
new phase is specifically geared towards the industrialization of quantum applications,
with an ambitious target of achieving initial production use cases as early as 2028. The
financial sector presents numerous complex computational challenges, including risk
modeling, portfolio optimization, and high-frequency trading algorithms, all of which
demand immense processing power. By combining Pasqal's advanced quantum
computing technology with Crédit Agricole CIB's deep financial expertise, the
collaboration aims to develop and implement innovative solutions for these intricate
problems.

Background & Context

The financial industry is constantly pushing the boundaries of computational capability,
driven by the need for big data analytics and real-time decision-making. Quantum
computing offers the potential for exponential speedups in processing problems that are
currently intractable for even the most powerful classical supercomputers. Early adoption
of quantum technology by financial institutions is expected to provide a significant
competitive advantage in areas such as improving market prediction accuracy,
enhancing risk management frameworks, and developing novel financial products. This
partnership serves as a clear indicator of quantum computing's progression from a
research-centric field to one with tangible practical applications.



Strategic Significance & Outlook

The reinforced partnership between Pasqal and Crédit Agricole CIB is highly significant
for accelerating the commercialization of quantum computing within the financial sector.
The ambitious target of achieving initial production use cases by 2028 demonstrates a
strong commitment to generating concrete business value. The insights and outcomes
derived from this collaboration are likely to have a ripple effect, influencing other
industries and promoting broader applications of quantum technology. Ultimately,
quantum computing is anticipated to become an integral part of financial infrastructure,
contributing to more robust and efficient market operations globally.

Source: https://www.pasqal.com/newsroom/credit-agricole-cib-and-pasqal-advance-their-strategic-

partnership-to-deploy-quantum-computing-applied-to-finance/
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#32 New York State to Invest $60 Million in Quantum
Technology Commercialization Hubs to Support
Startups

OVERVIEW

New York State has announced a $60 million program to establish up to four Regional

Quantum Technology Commercialization Hubs, aimed at supporting the

commercialization of quantum startups. These hubs will accelerate quantum

technology adoption by providing mentorship, access to quantum resources, and
fostering industry partnerships. This initiative positions New York as a leader in the

quantum technology sector, promoting innovation and job creation.

Published September 01, 2026  StateScoop  USA



IN DEPTH

Key Findings

New York State is launching a significant $60 million program to establish up to four
Regional Quantum Technology Commercialization Hubs across the state, with the explicit
goal of accelerating the commercialization pathways for quantum startups.

Technical / Clinical Details

The $60 million initiative is designed to empower quantum technology startups within
New York State to bridge the gap from research and development to market readiness.
Each hub will offer a comprehensive suite of support, including expert mentorship,
access to advanced quantum computing resources, and opportunities for strategic
partnerships with established corporations and academic institutions. This structured
support is expected to dismantle common bottlenecks in quantum technology
development, expediting the progression of prototypes into viable products. The
overarching aim is to fortify the state's quantum ecosystem and catalyze the swift
practical application of innovative quantum technologies.

Background & Context

Quantum computing holds the potential to revolutionize diverse fields such as
information processing, materials science, and drug discovery. However, the inherent
complexity and high development costs pose substantial barriers for startups seeking
commercial success. Large-scale governmental investments, like that from New York
State, are crucial for mitigating these obstacles and ensuring that promising quantum
technologies can reach the market. This strategic endeavor positions New York as a key
player in the global race for quantum technological supremacy, aligning with national
efforts to foster innovation and maintain a competitive edge.



Strategic Significance & Outlook

The establishment of these Regional Quantum Technology Commercialization Hubs is a
pivotal step for New York State in solidifying its position as a frontrunner in the quantum
technology sector. This investment will provide startups within the state with
unparalleled opportunities to accelerate technological development and forge new
business models. In the long term, these hubs are anticipated to become vibrant centers
of quantum innovation, generating high-skilled employment, stimulating economic
growth, and enhancing the overall competitiveness of the U.S. quantum industry. New
York's proactive approach could serve as a model for other regions and nations looking
to cultivate robust quantum technology ecosystems.

Source: https://govmarketnews.com/new-york-60-million-quantum-technology-hubs/
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#33 UCLA Quantum Innovation Hub Partners with
Aerospace Industry for Enhanced Quantum Networking
Research

OVERVIEW

UCLA's Quantum Innovation Hub (QIH) has announced its inaugural major industry

collaboration with an undisclosed aerospace company to advance quantum

networking research. This partnership will specifically focus on developing

technologies for secure quantum communications and future quantum connectivity,
including the establishment of an entanglement-swapping testbed. This collaboration

aims for critical breakthroughs in long-distance quantum information exchange.

Published August 31, 2026  UCLA Newsroom  USA



IN DEPTH

Key Findings

The Quantum Innovation Hub (QIH) at the University of California, Los Angeles (UCLA),
has announced its first major industry collaboration with an unnamed aerospace
company, signifying a substantial boost to its quantum networking research initiatives.

Technical / Clinical Details

This new partnership is intensely focused on advancing technologies vital for secure
quantum communications and establishing future quantum connectivity. A key
component of the joint research involves the development of an entanglement-
swapping testbed. Entanglement swapping is a crucial technique for extending the range
and reliability of quantum information transmission by creating quantum entanglement
between two nodes that have never directly interacted. This capability is foundational for
building a quantum internet. The collaboration will synergize UCLA's deep academic
expertise with the aerospace industry's practical know-how, aiming to accelerate the
real-world deployment of quantum communication technologies.

Background & Context

Quantum communication, including quantum cryptography that offers inherently
unbreakable security, is essential for building next-generation secure communication
infrastructures. The aerospace industry, particularly in satellite communications and long-
distance data transmission, continuously demands the highest levels of security and
reliability. Consequently, interest in quantum networking technologies is exceptionally
high, and partnerships with leading research institutions like UCLA are indispensable for
accelerating technological breakthroughs. This alliance underscores the transition of
quantum technology from theoretical possibility to concrete industrial application.



Strategic Significance & Outlook

The partnership between UCLA's Quantum Innovation Hub and the aerospace firm marks
a significant advancement in the quantum networking domain. The establishment of an
entanglement-swapping testbed is a major step towards realizing a quantum internet,
facilitating secure, long-distance quantum communication. This collaboration serves as a
model for translating academic research into solutions directly applicable to industry
needs, thereby accelerating the commercialization of quantum communication
technologies. In the long term, this research holds the potential to underpin next-
generation secure communication infrastructures, ushering in a new era of cybersecurity
and secure data exchange globally.

Source: https://physicalsciences.ucla.edu/ucla-adds-aerospace-industry-partner-to-quantum-innovation-
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#34 George Mason University Partners with TreQ to
Install First $7.7M Open-Architecture Quantum QPU in
Virginia

OVERVIEW

George Mason University has partnered with Oxford-based TreQ to deploy the first

open-architecture quantum processing unit (QPU) in Virginia at its Northern Virginia

campus, backed by a $7.7 million investment. This project is supported by the Virginia

Innovation Partnership Corporation (VIPC) and university capital. Based on TreQ's
Open Architecture Quantum (OAQ) framework, this system will be the first U.S.

deployment of its kind, serving defense, government, and commercial deep-tech

ecosystems.

Published September 03, 2026  Quantum Computing Report  USA



IN DEPTH

Key Findings

George Mason University has announced a pivotal partnership with TreQ, an Oxford-
based quantum company, to deploy Virginia's first open-architecture quantum
processing unit (QPU) at its Northern Virginia campus. This initiative represents a
significant $7.7 million investment.

Technical / Clinical Details

The state-of-the-art quantum system will be built upon TreQ's Open Architecture
Quantum (OAQ) framework, which is designed to offer researchers and developers
unprecedented flexibility. This framework allows for deep access to the quantum
hardware, enabling the exploration of novel quantum algorithms and control
methodologies. The $7.7 million investment is jointly funded by the Virginia Innovation
Partnership Corporation (VIPC) and university capital. This QPU will be the first open-
architecture quantum computer system deployed in the United States, specifically
intended to accelerate quantum technology research, development, and application
across the defense, government, and commercial deep-tech ecosystems. This approach
contrasts with more closed, proprietary systems, fostering broader innovation.

Background & Context

Quantum computing holds immense potential for enabling transformative scientific
discoveries and industrial applications due to its revolutionary computational power.
However, a significant barrier has been the proprietary nature of many quantum
hardware platforms, which limits external researchers' ability to delve into their internal
workings. The open-architecture approach seeks to remove this barrier, thereby fostering
innovation across the entire quantum technology community. In sectors like government
and defense, hardware-level flexibility is frequently required for developing bespoke
security protocols and specialized algorithms, making this deployment a direct response
to those needs.



Strategic Significance & Outlook

The deployment of an open-architecture quantum QPU by George Mason University in
partnership with TreQ is a landmark event for the quantum technology ecosystem in
Virginia and the broader United States. This system will accelerate the development of
next-generation quantum algorithms and applications, while also creating vital
educational and training opportunities that strengthen collaboration among defense,
government, and industry. The $7.7 million investment firmly positions Virginia as a key
hub for quantum technology, laying the groundwork for future technological innovations
and economic growth. An open platform promises to contribute significantly to the
democratization and widespread adoption of quantum computing.

Source: https://quantumcomputingreport.com/george-mason-university-partners-with-treq-to-install-7-
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#35 IBM Pledges Over $10 Billion to Build Large-Scale
Quantum Computer by 2029, Launches US Quantum
Chip Manufacturing Facility Anderon

OVERVIEW

IBM plans to invest over $10 billion in quantum computing over the next five years,

aiming to construct the world's first large-scale quantum computer capable of

complex computational tasks by 2029. This massive investment will fuel R&D, capital

expenditures, ecosystem partnerships, manufacturing expansion, and M&A activities.
Concurrently, IBM is establishing a new joint venture, Anderon, to serve as the first

dedicated quantum chip manufacturing facility in the U.S., potentially supported by

up to $1 billion from the U.S. Department of Commerce, strengthening the domestic

quantum supply chain.

Published August 29, 2026  Moomoo  USA



IN DEPTH

Key Findings

IBM has unveiled an ambitious plan to invest over $10 billion in quantum computing
over the next five years, with the strategic goal of building the world's first large-scale,
fault-tolerant quantum computer capable of tackling highly complex computational
tasks by 2029.

Technical / Clinical Details

This monumental investment, exceeding $10 billion, will be allocated across various
critical areas including intensive research and development (R&D), capital expenditures
for advanced infrastructure, deepening existing ecosystem partnerships, expanding
manufacturing capabilities, and strategic mergers and acquisitions (M&A). A cornerstone
of this strategy is the establishment of Anderon, a new joint venture poised to become
the first dedicated facility in the U.S. for manufacturing quantum chips. This initiative is
reportedly slated to receive up to $1 billion in support from the U.S. Department of
Commerce, underscoring its role in fortifying the domestic quantum supply chain.
Through these concerted efforts, IBM aims to accelerate its path to achieving 'quantum
advantage' and drive the practical implementation of quantum technology across
diverse industries. The company has also set a specific performance target of 100 million
Quantum Operations (QOps) by 2029.

Background & Context

Quantum computing holds the potential to revolutionize numerous fields, including
materials science, drug discovery, financial modeling, and artificial intelligence, by
solving problems currently intractable for classical computers. However, constructing
large-scale, practical quantum computers necessitates immense financial capital, cutting-
edge technical expertise, and robust manufacturing infrastructure. IBM has long been a
frontrunner in quantum computing, and this latest investment significantly reinforces its
leadership, positioning the U.S. to play a dominant role in the global quantum
technology race. The backing from the U.S. government via the CHIPS Act further
solidifies the strategic importance of this investment.



Strategic Significance & Outlook

IBM's multi-billion-dollar investment and the creation of Anderon are expected to have a
profound impact across the entire quantum computing industry. The establishment of
domestic quantum chip manufacturing capabilities in the U.S. is particularly significant,
promising to reduce production costs, stabilize supply chains, and accelerate technology
adoption. The precise timeline of 2029 and the 100 million QOps target highlight IBM's
strong commitment and provide a clear roadmap for future technical advancements. This
initiative is anticipated to hasten the arrival of the 'quantum era,' where quantum
technology is widely applied across industrial sectors, driving unparalleled innovation
and economic transformation.

Source: https://www.moomoo.com/news/post/70718091/ibm-doubles-down-on-quantum-computing-
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#36 Global Quantum Hardware Market Projected to
Reach $33.31 Billion by 2035, Driven by Government
and Enterprise Investments, Led by IonQ and IBM

OVERVIEW

According to a report by DataM Intelligence 4Market Research LLP, the Global

Quantum Hardware Market is forecasted to reach $33.31 billion by 2035, exhibiting a

CAGR of 30.7% from 2026-2035. Market expansion is attributed to increasing

government and defense investments, enterprise adoption, and innovations across
various quantum architectures. Key developments include IonQ's July 2026 acquisition

of SkyWater Technology, strengthening its position in quantum chip manufacturing,

and IBM's plans for a U.S. quantum chip foundry with a proposed $1 billion CHIPS

incentive.

Published September 02, 2026  openPR.com  India



IN DEPTH

This article provides an overview of a market research report published by DataM
Intelligence 4Market Research LLP.

Report Overview

Market Scope: Global Quantum Hardware Market

Forecast Period: 2026-2035

Key Segments: Superconducting Qubits, Ion Traps, Photonics, Topological Qubits,
etc.

Key Regions: North America, Europe, Asia Pacific, Latin America, Middle East & Africa

Key Findings

The global Quantum Hardware Market is projected to achieve a valuation of $33.31
billion by 2035, demonstrating a robust Compound Annual Growth Rate (CAGR) of
30.7% over the forecast period from 2026 to 2035.

Market growth is significantly propelled by rising investments from government and
defense sectors, increasing adoption of quantum computing technologies by
enterprises across various industries, and continuous innovations in diverse quantum
architectures, including superconducting qubits, ion traps, and photonics.

Notably, IonQ's acquisition of SkyWater Technology in July 2026 is highlighted as a
strategic move that has fortified its standing in quantum chip manufacturing and
commercialization.

Furthermore, IBM's initiative to establish a quantum chip foundry in the U.S.,
supported by a proposed $1 billion incentive under the CHIPS Act, is identified as
another crucial factor contributing to market expansion.

About the Publisher

DataM Intelligence 4Market Research LLP is a firm specializing in delivering
comprehensive market research reports across a wide range of industrial sectors. They
provide services such as market size forecasting, competitive analysis, and trend analysis
to support strategic business decision-making.
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#37 PsiQuantum and Brookhaven National Laboratory
Partner to Accelerate Tools for Future Fault-Tolerant
Quantum Computers

OVERVIEW

Brookhaven National Laboratory (BNL) and PsiQuantum have partnered to accelerate

the development of fault-tolerant quantum computers. BNL scientists will leverage

PsiQuantum's open-access software platform, Construct, to research novel quantum

algorithms. This collaboration supports the U.S. Department of Energy's Quantum
Genesis initiative, marking a significant step towards realizing large-scale, practical

quantum computers.

Published September 03, 2026  Quantum Zeitgeist  USA



IN DEPTH

Key Findings

Brookhaven National Laboratory (BNL) and PsiQuantum have formed a strategic
partnership aimed at accelerating the development of essential tools for future fault-
tolerant quantum computers, a critical step towards unlocking their full potential.

Technical / Clinical Details

As part of this collaboration, scientists at Brookhaven National Laboratory will utilize
PsiQuantum's open-access software platform, Construct. Construct provides an
advanced toolkit for designing, simulating, and testing quantum algorithms, enabling
researchers to delve into the creation of novel and more efficient quantum algorithms.
This joint effort is designed to bolster the U.S. Department of Energy’s "Quantum
Genesis" initiative, which outlines a roadmap for achieving large-scale, error-resilient,
and practical quantum computers. PsiQuantum, known for its focus on silicon photonics-
based fault-tolerant quantum computers, stands to benefit from BNL's expertise in
optimizing its software stack and hardware integration through this partnership.

Background & Context

Fault-tolerant quantum computers are anticipated as the next generation of quantum
technology, capable of overcoming the inherent error rates of current Noisy
Intermediate-Scale Quantum (NISQ) devices to achieve practical quantum advantage.
The development of such sophisticated machines requires not only hardware
advancements but also significant progress in error correction techniques and efficient
algorithms. The alliance between a government research institution like BNL and a
leading quantum enterprise like PsiQuantum highlights the crucial role of public-private
partnerships in advancing quantum technology. The U.S. Department of Energy's
initiative is a key component of the national strategy for quantum technological
leadership.



Strategic Significance & Outlook

The partnership between Brookhaven National Laboratory and PsiQuantum is expected
to catalyze innovation within the fault-tolerant quantum computing sector. The
availability and utilization of the Construct platform will lower barriers to quantum
algorithm development, inviting a broader range of researchers into the field. This
collaboration is projected to accelerate the realization of large-scale, practical quantum
computers, thereby opening up new possibilities across diverse sectors such as drug
discovery, materials science, finance, and national defense. In the long term, this initiative
will form a foundational pillar for the United States to maintain and strengthen its
leadership in quantum computing.

Source: https://quantumzeitgeist.com/psiquantum-brookhaven-lab-tools-quantum/
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#38 Monarch Quantum Emphasizes Public-Private
Partnerships for Quantum Maturity, Invests in
Domestic Photonics Supply Chain and Workforce
Development

OVERVIEW

A blog post by Monarch Quantum underscores the necessity of sustained

collaboration across industry, government, academia, and the investment community

for the advancement of quantum computing. It highlights the critical role of public-

private partnerships in aligning national objectives, commercial capabilities, and

workforce development. Monarch Quantum is actively investing in establishing a

domestic photonics supply chain specifically for quantum markets and in hands-on

talent development through educational institution partnerships, showcasing a

comprehensive approach to quantum practicalization.

Published August 27, 2026  Monarch Quantum Blog  Unknown



IN DEPTH

Key Findings

Monarch Quantum's recent blog post strongly advocates for sustained collaboration
among industry, government, academia, and the investment community as an
indispensable factor for the progress and commercialization of quantum computing. The
company itself is actively investing in a domestic photonics supply chain tailored for
quantum markets and in hands-on talent development through strategic educational
partnerships.

Technical / Clinical Details

The blog emphasizes the critical interplay of policy, precision, and progress in advancing
quantum computing. Monarch Quantum posits that for quantum technology to achieve
widespread practical application, it requires not only R&D but also a robust supply chain
and a skilled workforce. The company is strategically investing in developing a domestic
photonics supply chain specifically geared towards quantum markets, aiming to ensure a
stable supply of high-quality components essential for building advanced quantum
systems. Furthermore, through partnerships with educational institutions, Monarch
Quantum is committed to fostering a pipeline of talent equipped with practical skills to
operate and innovate in the quantum space. This represents a holistic strategy to
support the growth of the entire quantum industry.

Background & Context

Despite its revolutionary potential, quantum computing is still in its nascent stages, with
numerous challenges impeding large-scale practical deployment. Key hurdles include the
supply of highly specialized components and a significant shortage of quantum scientists
and engineers, which collectively restrain industry growth. Against this backdrop, there is
a compelling need for an integrated ecosystem where governmental policy support,
academic foundational research, industrial applied development, and investor funding
converge. Monarch Quantum's approach is designed to unify these elements, aiming for
the sustainable development of quantum technology.



Strategic Significance & Outlook

Monarch Quantum's strategy outlines a pragmatic roadmap towards the practical
realization of quantum computing. Strengthening the domestic photonics supply chain is
crucial for mitigating geopolitical risks and enhancing technological independence.
Simultaneously, investing in hands-on talent development forms the bedrock of the
future quantum ecosystem. These investments are expected to accelerate the advent of a
'quantum era,' where quantum technologies are broadly adopted across industries, while
also creating new employment opportunities and fostering economic growth. As a
successful model of public-private collaboration, Monarch Quantum's initiatives could
significantly influence other players in the quantum landscape.

Source: https://monarchquantum.com/2026/08/27/a-summer-of-policy-precision-and-progress/
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#39 Leading Public Quantum Computing Companies:
Rigetti, D-Wave, and Atos Drive Hardware and
Software Innovation

OVERVIEW

A list published by Quantum Computing Report highlights key public companies in

the quantum computing sector and their contributions. Rigetti Computing stands out

as a full-stack quantum processor provider utilizing superconducting qubit

technology, offering both cloud and on-premises access, and operating a dedicated
quantum wafer fabrication facility. D-Wave Systems develops both annealing and

gate-based quantum processors, alongside cloud services. Atos Quantum provides

the Atos Quantum Learning Machine, a simulation platform for quantum systems,

fostering software ecosystem development.

Published August 28, 2026  Quantum Computing Report  USA



IN DEPTH

Key Findings

According to a comprehensive list compiled by the Quantum Computing Report, leading
public companies such as Rigetti Computing, D-Wave Systems, and Atos Quantum are at
the forefront of driving innovation in both quantum hardware and software markets.

Technical / Clinical Details

This overview provides insights into the publicly traded entities operating within the
quantum computing landscape. Rigetti Computing is distinguished as a full-stack
provider of quantum processors, leveraging advanced superconducting qubit
technology. The company offers quantum computing access via both cloud platforms
and on-premises setups, and notably, operates its own dedicated quantum wafer
fabrication facility, illustrating a vertically integrated approach from hardware
development to deployment. D-Wave Systems, initially renowned for its annealing
quantum processors, has expanded its focus to include gate-based quantum processors,
making both technologies available through its cloud services. Atos Quantum, the
quantum division of the French tech giant Atos, contributes significantly to the quantum
software ecosystem by offering the 'Atos Quantum Learning Machine,' a simulation
platform designed to aid in the development and testing of quantum algorithms.

Background & Context

The quantum computing market is experiencing rapid growth, attracting a diverse array
of startups and established technology giants. However, given the nascent stage of the
technology, the long-term dominance of any single hardware modality (e.g.,
superconducting, ion trap, neutral atom) remains uncertain. Publicly traded companies
benefit from greater access to capital and market confidence, enabling them to
accelerate R&D investments. Companies that offer integrated solutions spanning both
hardware and software are particularly well-positioned to deliver enhanced value to their
customers by providing comprehensive quantum computing environments.



Strategic Significance & Outlook

These public companies are at the vanguard of the race towards practical quantum
computing. Rigetti's vertically integrated strategy facilitates rapid iterative development
and performance improvements in quantum processors. D-Wave's diverse processor
offerings provide flexibility for addressing a wide range of optimization problems. Atos's
simulation tools are crucial for democratizing quantum algorithm development and
training the future quantum workforce. The collective activities of these firms are
instrumental in accelerating the adoption of quantum computing technologies across
broader industrial sectors, paving the way for the eventual realization of 'quantum
advantage' and ushering in a new era of computational possibilities.

Source: https://quantumcomputingreport.com/public-companies/
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#40 Quantinuum Secures $1.5 Million in Public Funding
from New Mexico and Albuquerque to Expand
Photonics R&D Site

OVERVIEW

Quantinuum Inc. will receive $1.5 million in public funding from New Mexico and the

City of Albuquerque to expand its photonics R&D site in Albuquerque. This funding is

part of New Mexico's broader $25 million investment to accelerate quantum

technology development and position the state as a quantum hotspot. While modest
compared to Quantinuum's significant undisclosed investment, it signals credibility

and job creation, contributing to the region's quantum ecosystem.

Published August 28, 2026  Facebook (Albuquerque Journal)  USA



IN DEPTH

Key Findings

Quantinuum Inc. has secured $1.5 million in public funding from the state of New
Mexico and the City of Albuquerque, earmarked for the expansion of its photonics
research and development site located in Albuquerque.

Technical / Clinical Details

The $1.5 million public funding is specifically allocated to bolster Quantinuum's
photonics R&D site in Albuquerque. This facility plays a crucial role in advancing
integrated photonics technologies, which are foundational for the company's quantum
computing systems. Although the direct funding amount is modest, it is part of a larger
$25 million investment package by New Mexico aimed at accelerating quantum
technology development and establishing the state as a prominent quantum hotspot.
Quantinuum has reportedly made a 'significant' undisclosed investment of its own in this
site, making the public funding a signal of confidence and a contributor to regional job
creation. This strategic support will enhance Quantinuum's capabilities in designing and
fabricating advanced photonic components essential for scalable quantum processors.

Background & Context

The advancement of quantum computing hinges on improvements in qubit stability,
scalability, and control technologies. Integrated photonics represents a promising
approach to manipulate qubits using photons, paving the way for large-scale quantum
processors. New Mexico, home to federal research powerhouses like Los Alamos
National Laboratory and Sandia National Laboratories, has historically been a hub for
scientific and technological research. Strategic investments in quantum technology
leverage this existing research infrastructure and talent pool, aiming to foster a new
industrial cluster within the region.



Strategic Significance & Outlook

The public funding secured by Quantinuum and the subsequent expansion of its
photonics R&D site are pivotal for accelerating the company's quantum technology
roadmap, particularly in the integrated photonics domain. This represents a crucial step
towards realizing higher-performance and more scalable quantum computers. As part of
New Mexico's strategy to become a quantum technology hotspot, this investment is
expected to generate new employment opportunities and stimulate regional economic
growth, while also enhancing the overall competitiveness of quantum computing in the
United States. Quantinuum's progress in this area will also serve as a key indicator for the
commercial viability of photonics-based quantum computing technologies.

Source: https://www.facebook.com/LongmontTimesCall/posts/quantinuum-inc-nasdaq-qnt-will-receive-

15-million-in-public-funding-from-new-mex/1984550395894637/
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