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Q-Day & PQC Urgency

Quantum codebreaking accelerates, PQC critical

256

qubits
Highest Qubit Count

lonQ begins mass production of 256-qubit QPUs at
SkyWater, reducing per-qubit cost.

Quantinuum secures $100M CHIPS Act award to
accelerate domestic trapped-ion QC
manufacturing.

Guide for research labs to select superconducting
qubit solutions, emphasizing lifetime, fidelity, and
scalability.

Xanadu and AMD launch 'Backline" for
ultra-low-latency hybrid quantum-classical
communication (sub-3 microsecond).

UK's Universal Quantum establishes first R&D;
center outside Europe in Singapore for ion trap QC.

IQM's Halocene powers LUMI Al Factory with 150
physical qubits, aiming for 9 fault-tolerant logical
qubits.

qLDPC codes slash qubit needs for quantum
codebreaking (10k for ECC-256), accelerating
'‘Q-Day".

lonQ unveils blueprint to break 256-bit
elliptic-curve signatures (Bitcoin) in <26 days with
20,000 qubits.

IBM's 120-qubit Nighthawk r2 chip achieves 25x
faster circuit execution (>100,000 circuits/sec).

MIT unveils ‘arm qubit' architecture for faster,
more accurate superconducting qubit operations
with extended coherence.

Explains why tiny quantum chips require massive
cryogenic and control infrastructure.

La Luce Cristallina unveils 0.5y m silicon-based
QP-STOI wafer platform for quantum computing
and cryogenic electronics.

D-Wave secures $100M CHIPS Act funding to
accelerate quantum annealing and gate-model
system development.
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Rigetti Computing secures $100M CHIPS Act
funding to accelerate superconducting quantum
computing R&D.;

Quantinuum finalizes $100M CHIPS Act award to
advance US trapped-ion QC manufacturing.

GlobalFoundries secures $375M CHIPS Act funding
to establish Quantum Technology Solutions
division and domestic foundry.

PsiQuantum receives $100M CHIPS Act grant to
accelerate domestic manufacturing of photonic QC
components.

IBM, Lockheed Martin, and ETH Zurich partner to
deploy Switzerland's first IBM Quantum System
Two, establishing a quantum innovation hub.

Chalmers researchers achieve 1,000x faster,
fault-tolerant computing with bosonic codes and
quantum lattice gates.

QEC advancements (qLDPC, Kasai codes) propel
codebreaking quantum computers, reducing qubit
needs for ECC-256/RSA-2048.

lonQ unveils Superion 256 platform, targeting
fault-tolerant computing with 256 qubits;
deliveries planned for 2027.

Sweden unveils its first national quantum strategy,
aiming for global leadership by 2036 by optimizing
existing resources.

NIST advances PQC standardization, with global
regulations targeting quantum-safe critical
systems by 2030.

Singapore commits S$300M in national quantum
strategy, driving processor development via
neutral atom arrays, trapped ions, and photonics.

IBM Ventures leads $8M investment in BQP to
commercialize BQPhy quantum-accelerated
physics simulation platform.

Consortium demonstrates robust quantum
encryption (QKD) over 254km existing fiber,
maintaining commercial traffic.

Quantum computing sector attracts $3.89B in
capital over 12 months, signaling a shift to a
scaling phase.

Quantum Motion secures Series C investment to
accelerate scalable silicon QC and initiates U.S.
expansion.

Low | Yellow highlight = featured article
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I Three Questions That Demand Your Decision This Week

O Is your critical data quantum-safe by 20307?

Recent breakthroughs (e.g., #07, #08, #20) drastically reduce qubit requirements for codebreaking, accelerating
'Q-Day’. NIST (US) and global regulators (#23) target quantum-safe critical systems by 2030. What is your
exposure?

O Are your quantum supply chains US-centric or diversified?

The US CHIPS Act is funneling hundreds of millions into domestic QC manufacturing (#02, #13, #14, #16, #17).
This creates a robust US ecosystem but could disadvantage non-US competitors. How does this impact your
procurement strategy?

O How will faster hybrid QC impact your R&D; roadmap?

Platforms like Xanadu/AMD's Backline (#04) and IBM's Nighthawk r2 (#09) offer ultra-low latency and 25x faster
circuit execution. This enables rapid prototyping and complex hybrid algorithms. Are you leveraging these
advancements to accelerate your quantum R&D;?

I Opportunities vs. Threats for US/European Companies

Opportunity vs. Threat Matrix for US/European Companies
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I Deep Dive O — Qubit Milestone: qLDPC Codes Slash Resource Needs

#07 | 2026/09/11 | ORF Middle East | Tech Noveltye e e e e Proximitye o o o o Market Impacte e e e e Data
Reliabilitye ¢ @ @ ¢ US/EU Relevancee o o o o

A Caltech study proposes a neutral-atom quantum computer architecture utilizing quantum low-density
parity-check (qLDPC) codes, demonstrating the potential to break ECC-256 with just 10,000 physical qubits
and RSA-2048 with 100,000 physical qubits. This represents a remarkable reduction in previously estimated

computational resources, accelerating the timeline for 'Q-Day’.

gLDPC codes offer highly efficient error correction, crucial for protecting delicate quantum information. This
advancement significantly lowers the physical qubit overhead, making cryptographically relevant quantum
computers (CRQCs) more feasible and underscoring the urgent need for post-quantum cryptography (PQC)

transition.

00 Strategic Analyst's Perspective

Strategic Analyst's Perspective: The published numbers from Caltech are highly credible,
representing a significant theoretical breakthrough. However, translating these into a functional,
large-scale neutral-atom quantum computer remains a substantial engineering challenge, likely 5+
years away. [Opportunity] for US/EU technology licensors and IP holders in PQC solutions, and for
materials & component suppliers developing neutral-atom platforms. [Threat] is immense for any
OEM or device manufacturer relying on current cryptographic standards; the '‘Q-Day" timeline is
shrinking. Next actions: [Cybersecurity] immediately initiate a comprehensive PQC migration
strategy, prioritizing critical infrastructure and long-lived data. [R&D;] closely monitor
neutral-atom QC advancements and qLDPC implementation feasibility.

I Deep Dive [0 — lonQ Begins Mass Production of 256-Qubit QPUs

#01 | 2026709708 | lonQ | Tech Noveltye o o e o Proximitye e e ¢ o Market Impacte e e e o Data Reliabilitye e e e o
US/EU Relevancee o o o o

lonQ has commenced manufacturing its first fully integrated 256-qubit quantum processing units (QPUs) at its
SkyWater subsidiary. This pivotal shift towards scalable quantum computer production aims to build hundreds of
units, dramatically reducing the cost per qubit and integrating Oxford lonics' EQC technology with

semiconductor-style fabrication.

The Superion 256 platform is engineered for high-volume manufacturing, accelerating design cycles and
increasing wafer output. This move is crucial for scaling quantum systems to thousands of qubits and beyond,
making them more accessible for diverse applications in quantum chemistry, materials science, and financial

modeling.
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0 Strategic Analyst's Perspective

Strategic Analyst's Perspective: lonQ's announcement of mass production is a strong indicator of
market maturation, and the stated cost reduction is realistic given the shift to
semiconductor-style fabrication. Technical barriers remain in achieving fault tolerance at scale,
but this is a significant step. [Opportunity] for OEMs & device manufacturers to evaluate early
access to more affordable, higher-qubit systems. [Threat] for competing quantum hardware
developers who cannot match this manufacturing scale and cost efficiency. Procurement & supply
chain managers should assess lonQ's roadmap and potential impact on their future quantum
computing investments. Next actions: [Procurement] engage with lonQ for early access programs
and technical specifications. [R&D;] benchmark current internal/partnered systems against
Superion 256's projected performance and cost-per-qubit.
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I Deep Dive O — NIST Advances Quantum-Safe Algorithm Standardization

#2312026/09/09 | AT&T; Business | Tech Noveltye e o o o Proximitye e e e¢ ¢ Market Impacte e e ¢ e Data
Reliabilitye ¢ @ @ o US/EU Relevancee o o o o

The U.S. National Institute of Standards and Technology (NIST) is actively driving the standardization of
Post-Quantum Cryptography (PQC), having finalized its first three PQC standards (ML-KEM, ML-DSA) in 2024.
This provides a foundation for organizations to upgrade their cryptographic systems against future quantum

attacks.

PQShield is collaborating with NIST to map the global regulatory landscape, with national authorities targeting
quantum-safe critical systems by 2030 and standard ones by 2035. Divergences exist, such as the NSA
forbidding hybrid systems while European bodies recommend them, necessitating careful strategic planning for

global operations.

00 Strategic Analyst's Perspective

Strategic Analyst's Perspective: NIST's standardization is a critical, tangible step towards PQC
adoption, and the 2030/2035 targets are realistic given the complexity of migration. The
technical barrier is not in the algorithms themselves, but in the massive, systemic integration
across diverse IT infrastructures. [Opportunity] for US/EU technology licensors and IP holders in
PQC solutions, and for software/hardware vendors offering PQC-compliant products and
migration services. [Threat] for any company with significant legacy systems or long-lived
sensitive data that fails to act, facing catastrophic data breaches post-'Q-Day’. Next actions:
[Cybersecurity] conduct a comprehensive inventory of cryptographic assets and dependencies.
[Strategy] develop a phased PQC migration roadmap, considering international regulatory
differences and potential hybrid approaches. [Legal/IP] review existing contracts for
cryptographic compliance clauses.

I Other Notable Articles

#04 Xanadu and AMD Launch *Backline’ Platform for Ultra-Low-Latency Hybrid Quantum-Classical Communication, Achieving Sub-3 Microsecond
End-to-End Loop Times (GlobeNewswire)
Tech Noveltye e e @ 0 Proximitye e ¢ e o Market Impacte e e o o

Ultra-low latency hybrid QC platform (sub-3u s) is a key enabler for real-time error correction and complex

algorithms.

#06 Europe's First Logical Qubit Supercomputer Comes to Finland: IQM's Halocene Powers LUMI Al Factory with 150 Physical Qubits, Future Fault-Tolerant
Capabilities (Quantum Computing Report)
Tech Noveltye e e @ o Proximitye e ¢ o o Market Impacte e e e o

Europe's first logical-qubit-capable system (150 physical qubits, aiming for 9 logical) is a major step for EU

quantum leadership.

#16 GlobalFoundries Secures $375 Million from U.S. CHIPS Act to Establish Quantum Technology Solutions Division and Domestic Foundry (Times Union (via
Facebook))
Tech Noveltye e e o o Proximitye e e o o Market Impacte e e e e

GlobalFoundries establishing a domestic quantum foundry is critical for securing US/EU quantum hardware

supply chains.

#10 MIT Unveils Novel *Arm Qubit' Architecture Enabling Faster, More Accurate Superconducting Qubit Operations with Extended Coherence Times (MIT
News)
Tech Noveltye e o o o Proximitye o o o o Market Impacte e e o o
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Novel 'arm qubit' architecture promises state-of-the-art coherence, faster operations, and improved readout
fidelity for superconducting systems.

#26 Consortium Demonstrates Robust Quantum Encryption Over 254km Existing Fiber, Integrating QKD and Next-Gen Schemes on Commercial Network
(Physics Today (via Facebook))
Tech Noveltye e e @ 0 Proximitye e ¢ o o Market Impacte e e e o

Demonstration of QKD over 254km existing fiber with commercial traffic proves practical viability for

quantum-safe communications.
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I Recommended Actions This Week

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

O Immediate (this week)

» [Cybersecurity] Initiate an urgent assessment of all critical data and systems for exposure to quantum
codebreaking threats, focusing on the 2030 target for quantum-safe critical systems.

* [Procurement] Review implications of US CHIPS Act funding on quantum hardware and component
suppliers; identify potential domestic sourcing opportunities and risks for non-US entities.

O Short-term (1 month)

» [R&D;] Evaluate the potential of ultra-low-latency hybrid quantum-classical platforms (e.g.,
Xanadu/AMD Backline, IBM Nighthawk r2) to accelerate current quantum algorithm development and
simulations.

» [Strategy] Begin developing a phased Post-Quantum Cryptography (PQC) migration roadmap,
considering NIST standards and international regulatory divergences (e.g., hybrid systems).

0 Medium-long term (quarter+)

» [Executive] Re-evaluate long-term quantum strategy and investment priorities, factoring in the
accelerated 'Q-Day' timeline and significant global government funding shifts.

» [R&D;] Invest in foundational research partnerships or internal projects focused on advanced qubit
architectures (e.g., MIT's 'arm qubit") and novel materials (e.g., QP-STOI) for future quantum hardware
performance.

» [Business Dev] Explore opportunities in quantum key distribution (QKD) and quantum-safe
communication solutions, given recent demonstrations of long-distance, commercial network integration.

troy-technical.jp/en | Original curation. Article copyrights belong to respective authors. | Gemini API + Claude | 2026-09-12
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#01 lonQ Begins Mass Production of World's First 256-
Qubit QPUs at SkyWater, Dramatically Reducing Per-
Qubit Cost

Published September 08, 2026 lonQ USA

| OVERVIEW

lonQ has commenced manufacturing its first fully integrated 256-qubit quantum
processing units (QPUs) at its SkyWater subsidiary, signaling a pivotal shift towards
scalable quantum computer production. The Superion 256 platform is engineered for
mass production, aiming to build hundreds of units rather than one-off prototypes,
significantly driving down the cost per qubit. This advancement integrates Oxford
lonics' Electronic Qubit Control (EQC) technology with SkyWater's semiconductor-
style fabrication, accelerating design cycles and increasing wafer output for

commercial deployment.



| IN DEPTH

Key Findings

lonQ has initiated the fabrication of its first fully integrated 256-qubit quantum processing
units (QPUs) at its subsidiary, SkyWater, marking a significant transition towards
scalable manufacturing of quantum computers. The new Superion 256 platform is
designed for mass production, with the ambition to build hundreds of these units rather

than individual prototypes, which is projected to drastically reduce the cost per qubit.

Technical / Clinical Details

The Superion 256 platform leverages cutting-edge technology, including the integration
of Oxford lonics' Electronic Qubit Control (EQC) technology. EQC enables precise and
efficient manipulation of qubits, enhancing overall performance and fidelity. By
collaborating with SkyWater, a leader in semiconductor manufacturing, lonQ is adopting
a fabrication approach akin to traditional chip production. This strategy is expected to
compress design cycles and boost the delivery of wafer lots, addressing critical
bottlenecks in previous quantum hardware development. The high-volume
manufacturing capability is a crucial step towards building larger, more complex quantum

systems with greater reliability and lower cost.

Background & Context

Historically, quantum computer processors have been custom-built in research
laboratories, limiting their scalability and commercial viability. The move by lonQ to
industrial-scale manufacturing through its partnership with SkyWater represents a
strategic effort to overcome these limitations. This approach is fundamental to
accelerating the development and deployment of fault-tolerant quantum computers,
making them accessible for a wider range of applications and users. The adoption of
semiconductor manufacturing techniques for quantum hardware is a testament to the
industry's maturation and its ambition to bridge the gap between theoretical

breakthroughs and practical applications.



Strategic Significance & Outlook

The mass production of the Superion 256 platform is a critical milestone for lonQ,
aligning with its roadmap towards developing commercially viable, fault-tolerant quantum
computers. The reduction in manufacturing costs and increase in production capacity
are essential for scaling quantum systems to thousands, and eventually millions, of
qubits. This advancement is anticipated to accelerate progress in diverse fields such as
quantum chemistry, materials science, drug discovery, and financial modeling by
providing more robust and accessible quantum computing resources. lonQ's
commitment to industrial-scale manufacturing positions it at the forefront of driving

quantum computing towards widespread commercial adoption.

Source: https://quantumzeitgeist.com/iong-superion-256/

Collected: September 11, 2026 | Automated Research System (Gemini API)
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#02 Quantinuum Finalizes $100M CHIPS Act Award
from U.S. Department of Commerce to Accelerate
Domestic Trapped-lon Quantum Computer
Manufacturing

Published September 08, 2026 PR Newswire (via Quantinuum) USA

| OVERVIEW

Quantinuum has secured a $100 million CHIPS Act R&D award from the U.S.
Department of Commerce to significantly boost the domestic manufacturing of
trapped-ion quantum hardware. This funding will bolster research, fortify U.S.
semiconductor fabrication capabilities, advance integrated optics, and facilitate the
scaling of fault-tolerant quantum computers. The company is strategically partnering
with GlobalFoundries for next-gen ion trap fabrication and Monarch Quantum for
laser and optical component development, aiming to enhance the reliability and

scalability of trapped-ion systems crucial for future quantum applications.



| IN DEPTH

Key Findings

Quantinuum has finalized a $100 million CHIPS Act Research and Development (R&D)
award from the U.S. Department of Commerce, an allocation aimed at significantly
accelerating the manufacturing of trapped-ion quantum computing hardware within the
United States. This substantial funding underscores a strategic national effort to

enhance domestic capabilities in advanced quantum technologies.

Technical / Clinical Details

The $100 million award is earmarked to support critical R&D initiatives, with a particular
focus on strengthening the U.S. domestic semiconductor manufacturing ecosystem. Key
technical areas benefiting from this investment include the advancement of integrated
optics and the development of scalable, fault-tolerant quantum computers. Quantinuum
is actively forging partnerships to realize these goals; it will collaborate with
GlobalFoundries for the fabrication of next-generation ion traps, and with Monarch
Quantum for the development of highly reliable laser and optical components essential
for trapped-ion systems. These collaborations are designed to improve the overall
reliability, performance, and scalability of Quantinuum's trapped-ion quantum computing

platforms.

Background & Context

The CHIPS and Science Act, enacted to boost American competitiveness and national
security, provides significant incentives for semiconductor manufacturing and R&D in the
U.S. Quantum computing is identified as a critical emerging technology within this
framework. Quantinuum's award highlights the U.S. government's commitment to
fostering a robust domestic supply chain and technological leadership in quantum
hardware. Trapped-ion technology is renowned for its high qubit coherence times and
fidelity, positioning it as a leading contender for realizing fault-tolerant quantum

computing.



Strategic Significance & Outlook

This $100 million investment will enable Quantinuum to rapidly scale its trapped-ion
quantum hardware manufacturing, driving progress toward commercially viable and
robust quantum computers. The partnerships with GlobalFoundries and Monarch
Quantum are crucial for establishing a resilient domestic supply chain for key quantum
components, reducing reliance on foreign sources, and ensuring long-term technological
self-sufficiency. This initiative is expected to solidify the U.S. position at the forefront of
quantum technology, paving the way for breakthroughs in industries such as
pharmaceuticals, materials science, and finance, where quantum computing promises

transformative impacts.

Source: https://www.prnewswire.com/in/news-releases/quantinuum-finalizes-100-million-chips-rd-award-
with-us-department-of-commerce-to-advance-trapped-ion-quantum-computer-manufacturing-in-the-us-
302871703.html

Collected: September 11, 2026 | Automated Research System (Gemini API)
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https://www.prnewswire.com/in/news-releases/quantinuum-finalizes-100-million-chips-rd-award-with-us-department-of-commerce-to-advance-trapped-ion-quantum-computer-manufacturing-in-the-us-302871703.html

#03 Beyond Qubit Count: Comprehensive Guide for
Selecting Superconducting Qubit Solutions for
Research Labs Emphasizes Lifetime, Fidelity, and
Scalability

Published September 03, 2026 SpinQ China

| OVERVIEW

This article advises research labs to look beyond mere qubit count when selecting
superconducting qubit solutions, emphasizing the critical importance of evaluating
factors like qubit lifetime, gate fidelity, fabrication consistency, and scalability. A
complete solution requires not only the quantum chip but also a robust quantum
control and measurement system, cryogenic infrastructure, software, and dedicated
technical support. Integrated hardware and precise control are deemed essential for
executing reliable quantum experiments and advancing chip-level research

effectively.



| IN DEPTH

Key Findings

This article provides critical guidance for research laboratories on selecting
superconducting qubit solutions, asserting that evaluation must extend beyond simple
qubit count to encompass more comprehensive performance indicators such as qubit
lifetime, gate fidelity, fabrication consistency, and overall scalability. It highlights that a
truly effective solution necessitates a holistic approach, integrating not only the quantum
chip but also a sophisticated quantum control system, cryogenic infrastructure,

specialized software, and dedicated technical support.

Technical / Clinical Details

A functional superconducting quantum computing system is an intricate assembly of
highly specialized components. Beyond the quantum processor itself, essential elements
include a robust quantum control and measurement system capable of precisely
manipulating and reading out the delicate quantum states of qubits. Furthermore, ultra-
low temperature cryogenic infrastructure, typically dilution refrigerators operating at
approximately 15 millikelvin, is indispensable for maintaining the superconducting state
and preventing decoherence. Complementary software for algorithm execution, pulse
sequence generation, and data analysis is also crucial. The article underscores that the
interplay between these components—particularly the integration of high-fidelity
hardware and precision control—is paramount for achieving reliable quantum
experiments and driving advancements in chip-level research. High gate fidelity and long
coherence times are critical for mitigating errors and enabling complex quantum

computations.



Background & Context

The field of quantum computing has rapidly progressed, leading many research
institutions to invest in or develop their own quantum hardware. Early benchmarks often
focused on the sheer number of qubits, reflecting a race towards larger systems.
However, as the limitations of Noisy Intermediate-Scale Quantum (NISQ) devices have
become clearer, the emphasis has shifted towards qubit quality and system integration.
Researchers now recognize that a higher qubit count is meaningless without sufficient
coherence, fidelity, and control. This shift mandates a more nuanced approach to
selecting quantum hardware, moving beyond headline specifications to practical

performance and research utility.

Strategic Significance & Outlook

By adopting a comprehensive evaluation framework, research labs can make more
informed decisions when acquiring quantum computing solutions, thereby accelerating
both fundamental and applied quantum research. Access to high-quality, scalable
superconducting qubit systems will enable deeper exploration of complex quantum
phenomena, foster the development of novel quantum algorithms, and ultimately
contribute to the realization of practical quantum applications. This judicious selection
process is vital for laying the groundwork for future fault-tolerant quantum computers,
which are expected to revolutionize fields ranging from medicine and materials science

to artificial intelligence.

Source: https://www.spinquanta.com/news-detail/superconducting-qubit-solution-for-research-labs
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#04 Xanadu and AMD Launch '‘Backline' Platform for
Ultra-Low-Latency Hybrid Quantum-Classical
Communication, Achieving Sub-3 Microsecond End-to-
End Loop Times

Published September 10, 2026  GlobeNewswire Canada

| OVERVIEW

Xanadu Quantum Technologies and AMD have unveiled Backline, an open-platform
solution designed to facilitate ultra-low-latency communication between quantum and
classical computing hardware. Built on Xanadu's PennylLane software platform,
Backline addresses a critical bottleneck in hybrid classical/quantum systems,
achieving end-to-end loop times under 3 microseconds. This initiative aims to lower
the barrier to entry for quantum technology development, enabling rapid prototyping
of fault-tolerant quantum technologies and advancing Xanadu's roadmap towards

scalable quantum data centers.



| IN DEPTH

Key Findings

Xanadu Quantum Technologies, in collaboration with AMD, has introduced Backline, an
innovative open-platform solution engineered to enable rapid and ultra-low-latency
communication between quantum and classical computing hardware. This breakthrough
addresses a fundamental challenge in hybrid quantum-classical systems, achieving end-

to-end loop times of less than 3 microseconds.

Technical / Clinical Details

Backline is built upon Xanadu's open-source PennyLane software platform, designed to
significantly streamline the integration of quantum processors with classical
computational resources like CPUs, GPUs, and FPGAs. The primary technical
achievement is the dramatic reduction in communication latency between these diverse
hardware components. While conventional quantum systems often face delays ranging
from tens to hundreds of milliseconds in classical control loops, Backline pushes this
boundary to below 3 microseconds for end-to-end operations. This ultra-low-latency is
crucial for advanced quantum operations, including real-time quantum error correction
protocols and the efficient execution of complex hybrid quantum algorithms where fast

feedback is paramount for maintaining coherence and computational integrity.

Background & Context

As quantum computing evolves, the paradigm of hybrid quantum-classical systems is
gaining prominence. Many promising quantum algorithms, particularly in fields like
quantum chemistry, optimization, and machine learning, necessitate a tight interplay
between quantum processors and powerful classical computers. However, the inherent
physical differences between quantum and classical hardware, combined with the need
to maintain qubits in highly controlled cryogenic environments, have traditionally led to
significant communication bottlenecks. These delays hinder the effective execution of
iterative or adaptive quantum algorithms. Backline directly tackles this core issue,
enabling a more seamless and efficient collaboration between quantum and classical

compute layers, thereby accelerating the path to practical quantum advantage.



Strategic Significance & Outlook

The launch of Backline is expected to substantially lower the entry barriers for quantum
technology development, empowering a broader community of university researchers
and enterprise engineers. With unprecedented low latency, it facilitates faster prototyping
and iteration of fault-tolerant quantum technologies, which are essential for building
robust and reliable quantum computers. This development is a key enabler for Xanadu's
ambitious roadmap, which includes the establishment of scalable quantum data centers.
Ultimately, Backline's impact will extend to accelerating the development and
deployment of quantum solutions for problems currently intractable for classical
supercomputers, potentially revolutionizing industries from materials science to

pharmaceuticals and financial modeling.

Source: https://www.globenewswire.com/news-release/2026/09/10/3359349/0/en/xanadu-and-amd-

launch-backline-to-streamline-cpu-gpu-fpga-integration-for-quantum-technology.htmi
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#05 Universal Quantum Establishes First R&D
Competency Centre Outside Europe in Singapore to
Accelerate lon Trap Quantum Chip Development

Published September 08, 2026  Universal Quantum UK
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| OVERVIEW

UK-based quantum computing firm Universal Quantum is establishing its first R&D
Competency Centre outside Europe in Singapore, focusing on advanced ion trap chip
process development and integration. Supported by Singapore's National Quantum
Office and Economic Development Board, this center aims to accelerate progress
towards fault-tolerant, scalable trapped-ion quantum computers. This expansion is
critical for harnessing stable qubits for applications in medicine, materials design, and
climate modeling, strengthening the company's global footprint and contributing to

Singapore's emerging quantum ecosystem.



| IN DEPTH

Key Findings

Universal Quantum, a quantum computing company based in the UK, is expanding its
global footprint by establishing its inaugural R&D Competency Centre outside of Europe,
strategically located in Singapore. This new center is dedicated to advancing ion trap
chip process development and integration, with the overarching goal of accelerating

progress towards fault-tolerant and scalable trapped-ion quantum computers.

Technical / Clinical Details

The R&D Competency Centre in Singapore will concentrate on key technical areas,
including the design, fabrication processes, and integration techniques for advanced ion
trap quantum chips. Trapped-ion quantum computers are recognized for their
exceptionally long qubit coherence times and high-fidelity gate operations, making them
a leading candidate for realizing fault-tolerant quantum computing. Research at the
center will focus on optimizing microfabrication techniques, enhancing qubit stability, and
developing scalable architectures essential for building large-scale quantum processors.
This dedicated effort is expected to yield technological breakthroughs that maximize the
physical stability of qubits and significantly reduce error rates, pushing the boundaries of

current quantum hardware capabilities.

Background & Context

The global race for quantum supremacy has intensified, with nations worldwide investing
heavily in quantum technologies. Achieving fault-tolerant quantum computers, which can
reliably perform complex calculations despite intrinsic errors, is considered the ultimate
goal. Singapore has emerged as a significant player in the quantum landscape,
establishing its National Quantum Office and investing substantially to position itself as a
quantum hub in the Asia-Pacific region. Universal Quantum's move aligns with these
broader strategic efforts, enabling closer collaboration within Singapore's burgeoning
quantum ecosystem and enhancing the company's competitive edge in the global

market.



Strategic Significance & Outlook

The establishment of the Singapore R&D Competency Centre is a pivotal step in
Universal Quantum's roadmap toward commercializing fault-tolerant quantum
computers. The technologies developed at this center will be crucial for enabling
groundbreaking applications in fields such as advanced medicine, novel materials
design, and precise climate modeling, all of which require highly stable and accurate
qubits. Furthermore, Singapore's strategic geographic location and robust governmental
support will facilitate Universal Quantum's access to the wider Asia-Pacific market,
contributing significantly to its business expansion and reinforcing its technological

leadership in the quantum computing sector.

Source: https://universalquantum.com/knowledge-hub/universal-quantum-toestablish-first-research-and-

development-competency-centre-outside-europe-in-singapore
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#06 Europe's First Logical Qubit Supercomputer
Comes to Finland: IQM's Halocene Powers LUMI Al
Factory with 150 Physical Qubits, Future Fault-Tolerant
Capabilities

Published Published Published September 11, 2026 Quantum Computing Report 71 >~
N

| OVERVIEW

IQM Quantum Computers has been selected by CSC — IT Center for Science to
deploy LUMI-IQ, Europe's first logical-qubit-capable superconducting quantum
computer, in Finland, integrating it into the LUMI Al Factory. This system will initially
feature 150 physical qubits with early-stage quantum error correction, with future
upgrades planned to enable up to 9 fault-tolerant logical qubits by significantly
reducing logical error rates. This initiative is poised to significantly enhance European
capabilities in critical domains such as drug discovery, advanced materials

simulation, and machine learning.



| IN DEPTH

Background

Quantum computing has emerged as a technology of critical global strategic importance,
characterized by substantial international investment and intense geopolitical
competition among leading nations and economic blocs. The European Union,
specifically through flagship programs like Horizon Europe, is aggressively funding
quantum research and development. This commitment aims to accelerate the synergistic
integration of high-performance computing (HPC), artificial intelligence (Al), and
guantum technologies. Establishing quantum computing capabilities within facilities like
Finland's LUMI Al Factory establishes a potent hybrid classical-quantum computing
paradigm, unlocking unprecedented avenues for addressing complex, large-scale
computational challenges. IQM's selection for this initiative underscores Europe's
strategic imperative to cultivate robust indigenous technological capabilities and supply

chains within the burgeoning quantum technology sector.

Key Findings

IQM Quantum Computers has been selected by CSC — IT Center for Science to deploy
LUMI-IQ, Europe's first superconducting quantum computer purpose-built with inherent
logical qubit capabilities. This pioneering system, scheduled for initial deployment in
2027, will be seamlessly integrated into Finland's LUMI Al Factory, significantly

augmenting Europe's computational infrastructure with cutting-edge quantum resources.

The LUMI-IQ system will be built upon an IQM Halocene H4 platform, initially featuring
150 physical qubits equipped with nascent quantum error correction (QEC) capabilities.
This superconducting architecture is meticulously engineered to optimize inter-qubit
interactions, facilitating the efficient execution of increasingly complex quantum circuits.
A critical component of the LUMI-IQ roadmap involves ambitious future upgrades aimed
at substantially reducing logical error rates and facilitating the operation of up to 9 fault-
tolerant logical qubits. Logical qubits, fundamental for robust quantum computation, are
constructed by encoding quantum information across an ensemble of physical qubits,
thereby offering intrinsic protection against the pervasive errors inherent in quantum
systems. This enables the execution of significantly larger and more reliable quantum

algorithms, transcending the noise limitations of current-generation quantum hardware.



This deployment establishes a foundational quantum computing capability for Europe,
positioning it to dramatically enhance its quantum computing prowess across
strategically vital sectors, including advanced drug discovery, high-fidelity materials
science simulations, and advanced machine learning applications. The planned
transition to fault-tolerant logical qubits is particularly transformative, promising to unlock
highly reliable and noise-resilient computations. This will accelerate scientific
breakthroughs and technological innovations previously unattainable even with classical
supercomputers, playing a pivotal role in solidifying Europe's global leadership in

quantum technology and its diverse applications.

Source: https://quantumcomputingreport.com/lumi-ai-factory-selects-igms-halocene-roadmap-for-

europes-first-superconducting-logical-qubit-system/

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://quantumcomputingreport.com/lumi-ai-factory-selects-iqms-halocene-roadmap-for-europes-first-superconducting-logical-qubit-system/
https://quantumcomputingreport.com/lumi-ai-factory-selects-iqms-halocene-roadmap-for-europes-first-superconducting-logical-qubit-system/

#07 Qubit Milestone: qLDPC Codes Slash Resource

Needs for Quantum Codebreaking, Accelerating 'Q-
Day

Published Published Published September 11, 2026 ORF Middle East FER

| OVERVIEW

Advances in quantum error correction (QEC), particularly with quantum low-density
parity-check (QLDPC) codes, are significantly accelerating the timeline for quantum
codebreaking. A recent Caltech study, proposing a neutral-atom quantum computer
architecture utilizing gLDPC, demonstrated the potential to break ECC-256 with just
10,000 physical qubits and RSA-2048 with 100,000 physical qubits. This represents a
remarkable reduction in previously estimated computational resources, underscoring

the urgent need for a global transition to post-quantum cryptography.



| IN DEPTH

Background

The global cybersecurity community is engaged in a critical race against time, striving to
transition to post-quantum cryptography (PQC) before large-scale quantum computers
can render current encryption standards obsolete. The specter of 'Q-Day'—the moment
when fault-tolerant quantum computers become capable of effectively compromising
widely used public-key cryptography—looms ever closer. While past estimates
suggested that breaking conventional encryption would necessitate an enormous
number of stable, error-corrected qubits, rapid advancements in both theoretical and
practical quantum error correction (QEC) techniques are drastically lowering this
threshold. This progress fundamentally reshapes the projected timeline for practical
quantum computing and carries profound implications for national security, global
financial systems, and personal data privacy. Major players in quantum computing,

including IBM, are actively investigating advanced QEC paradigms.

Key Findings

Significant advancements in quantum error correction (QEC), most notably driven by the
emergence of quantum low-density parity-check (qQLDPC) codes, are rapidly accelerating
the development of practical quantum codebreaking capabilities. These innovative QEC
paradigms indicate that prevailing cryptographic standards such as 256-bit elliptic-curve
cryptography (ECC-256) and RSA-2048 could potentially be compromised with a

substantially reduced number of physical qubits compared to previous estimates.

gLDPC codes provide an exceptionally efficient mechanism for safeguarding fragile
quantum information from decoherence and gate errors. These codes are particularly
well-suited for physical qubit platforms like trapped-ion and neutral-atom qubits, where
precise individual qubit control is more readily achievable. A seminal research paper
from Caltech, published in March 2026, proposed a neutral-atom quantum computer
architecture specifically incorporating gLDPC-based error correction. Simulations from
this groundbreaking study indicate that such an architecture could potentially break
ECC-256 encryption with a mere 10,000 physical qubits and RSA-2048 encryption with
100,000 physical qubits. This represents a remarkable reduction in the physical qubit
overhead previously thought necessary for such cryptanalytic feats, profoundly

impacting the timeline for practical quantum computing.



The accelerated research and implementation of gLDPC codes are set to expedite the
development of fault-tolerant quantum computers, making the urgent transition to more
robust, quantum-resistant cryptography even more critical. Researchers and engineers
will increasingly capitalize on these new error correction techniques to hasten the
construction of practical quantum machines. Concurrently, enterprises and government
agencies face heightened pressure to rapidly upgrade their existing cryptographic
infrastructures to be quantum-safe, safeguarding against the imminent capabilities of

advanced quantum codebreaking.

Source: https://orfme.org/expert-speak/quantum-codebreaking-moves-one-step-forward/
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#08 lonQ Unveils World's First End-to-End Blueprint
for Breaking 256-Bit Elliptic-Curve Signatures,
Demonstrating Bitcoin Signature Crackable in Under
26 Days with 20,000 Physical Qubits

Published September 08, 2026 lonQ USA

| OVERVIEW

lonQ has released a comprehensive blueprint for breaking 256-bit elliptic curve
signatures, such as those used in Bitcoin, with a trapped-ion quantum computer.
Their study projects that a 20,000-physical-qubit lonQ quantum computer could break
secp256k1 in under 26 days. This work highlights lonQ's full-stack capabilities,
optimizing algorithms, compilers, hardware architecture, and error-correction layers to
significantly reduce resource requirements. The company's roadmap targets systems
with such capabilities by 2028, aiming for a fully fault-tolerant 10,000 physical qubit
system by 2027.



| IN DEPTH

Key Findings

lonQ has published the world's first fully compiled, end-to-end blueprint detailing how a

trapped-ion quantum computer can break 256-bit elliptic curve signatures, including the
secp256k1 standard used in Bitcoin. This groundbreaking study indicates that a 20,000-
physical-qubit lonQ quantum computer could achieve this cryptanalytic feat in less than
26 days.

Technical / Clinical Details

The blueprint showcases lonQ's comprehensive full-stack approach, integrating
optimization across the quantum algorithm, compiler, hardware architecture, and error-
correction layer. This holistic optimization dramatically reduces the quantum resources
required for breaking strong cryptographic schemes. Historically, breaking 256-bit ECC
was thought to require millions to billions of qubits. lonQ's methodology demonstrates a
potential reduction to just 20,000 physical qubits, executable within a practical timeframe
of under 26 days. This is attributed to advancements in qubit quality, interconnectivity,
and the efficiency of their error correction schemes, illustrating a significant leap in the

feasibility of quantum cryptanalysis.

Background & Context

Elliptic Curve Cryptography (ECC) is a cornerstone of modern digital security, widely
deployed in secure communications, financial transactions, and blockchain technologies
like Bitcoin. The prospect of quantum computers efficiently breaking these encryptions,
dubbed 'Q-Day,' poses a catastrophic threat to global cybersecurity infrastructure. lonQ's
research transforms Q-Day from a theoretical concern into a tangible challenge with a
concrete technical roadmap and timeline. This development accentuates the urgency
and importance of the ongoing transition to post-quantum cryptography (PQC) solutions

worldwide.



Strategic Significance & Outlook

lonQ's roadmap includes delivering a fully fault-tolerant 10,000-physical-qubit system by
2027, with systems possessing the capabilities highlighted in this blueprint targeted for
the 2028 timeframe. This progression will compel enterprises and government agencies
to accelerate their strategic planning and implementation of quantum-safe measures to
protect critical data from potential quantum threats. lonQ's technical achievement signals
a shift in quantum computing from a purely research-driven endeavor to one with direct
and imminent implications for real-world security challenges, promising a profound

impact on the future landscape of digital security.

Source: https://investors.iong.com/news/news-details/2026/lonQ-Publishes-Worlds-First-Fully-Compiled-
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#09 IBM Unleashes 'Nighthawk r2' Quantum Chip: 120-
Qubit Processor Achieves 25x Faster Circuit
Execution, Exceeding 100,000 Circuits Per Second

Published September 05, 2026  YouTube (summary of IBM announcement) USA
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| OVERVIEW

IBM has unveiled its fastest quantum processor to date, the IBM Quantum Nighthawk
r2, a 120-qubit system capable of executing over 100,000 circuits per second—a 25-
fold speed increase over its Heron systems. This dramatic enhancement is driven by
a high-speed active reset architecture that significantly reduces qubit reset time. The
Nighthawk r2 integrates 120 programmable qubits, 218 couplers, and 120
independent reset elements, maintaining Heron-class gate fidelity to directly support
quantum error correction research and accelerate progress towards IBM's fault-

tolerant Starling system by 2029.



| IN DEPTH

Key Findings

IBM has unveiled its fastest quantum processor to date, the IBM Quantum Nighthawk r2,
a 120-qubit system that boasts a remarkable execution capability of over 100,000
circuits per second. This represents a 25-fold speed increase compared to its
predecessor, the Heron systems, marking a significant leap in the efficiency and

practicality of quantum computation.

Technical / Clinical Details

The dramatic speed enhancement of the Nighthawk r2 is primarily attributed to its
innovative high-speed active reset architecture. This technology drastically reduces qubit
reset times, allowing for much faster sequential execution of quantum circuits. The
processor incorporates 120 programmable qubits, 218 superconducting couplers, and
120 independent reset elements, all designed to operate while maintaining the high gate
fidelity established with the Heron class. This architectural advancement not only
improves parallel processing capabilities and overall throughput but also directly
supports ongoing research in quantum error correction (QEC), serving as a crucial

stepping stone towards IBM's planned fault-tolerant Starling system by 2029.

Background & Context

In the rapidly evolving field of quantum computing, increasing qubit count must be
accompanied by improvements in qubit quality and operational speed. Fast qubit reset
and high-fidelity gate operations are particularly critical for implementing effective
quantum error correction schemes. The introduction of Nighthawk r2 signifies IBM's
commitment to pushing beyond the limitations of Noisy Intermediate-Scale Quantum
(NISQ) devices, addressing the technical challenges required to transition towards more
practical and fault-tolerant quantum computing. This announcement is a key milestone in
IBM's comprehensive full-stack strategy, which encompasses quantum hardware,

software, and application development.



Strategic Significance & Outlook

The Nighthawk r2 processor is a pivotal development in IBM's roadmap to achieving a
fault-tolerant 'Starling' system by 2029. This accelerated processor will enable the
exploration of more complex quantum algorithms, efficient testing of quantum error
correction techniques, and faster development of practical applications in areas such as
quantum chemistry, materials science, and financial modeling. The processing speed of
over 100,000 circuits per second allows for unprecedented rapid iteration and validation
of quantum computational tasks, particularly in iterative learning and optimization
algorithms, thereby constituting a major stride towards the commercial viability of

quantum computing.

Source: https://m.youtube.com/watch?v=6_RAR9zWwGE
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#10 MIT Unveils Novel 'Arm Qubit' Architecture
Enabling Faster, More Accurate Superconducting
Qubit Operations with Extended Coherence Times

Published September 03, 2026 MIT News USA

| OVERVIEW

Researchers at MIT have designed a novel superconducting qubit architecture,
dubbed the 'arm qubit," demonstrating through simulations that it allows qubits to
interact more quickly while maintaining enhanced stability. This design outperforms
existing architectures by achieving state-of-the-art coherence time, faster operations,
and improved readout fidelity. This breakthrough holds significant potential to
accelerate quantum error correction and facilitate the development of large-scale,
fault-tolerant quantum computers capable of executing complex algorithms with high

accuracy.



| IN DEPTH

Key Findings

Researchers from MIT have engineered a novel superconducting qubit architecture,
referred to as the 'arm qubit,' which simulations reveal enables qubits to interact with
greater speed while maintaining extended periods of quantum stability. This innovative
design surpasses existing architectures by achieving state-of-the-art coherence times,
significantly faster operational speeds, and enhanced readout fidelity, representing a

major step forward in quantum hardware performance.

Technical / Clinical Details

The 'arm qubit' architecture is meticulously designed to optimize the physical geometry
and arrangement of superconducting circuits, thereby improving the efficiency of
operations via microwave pulses. Simulation results indicate that this design not only
achieves state-of-the-art coherence times compared to current superconducting qubits
but also facilitates faster quantum gate operations and higher fidelity readout of quantum
states. Specifically, the design fosters stronger coupling between qubits while minimizing
susceptibility to external noise through a carefully engineered structure. This reduction in
inter-qubit crosstalk and unwanted interference strengthens the foundational capabilities
for executing complex quantum circuits with high fidelity, paving the way for more robust

quantum computations.

Background & Context

Superconducting qubits are a leading platform in the pursuit of quantum computing, yet
achieving scalability and fault tolerance critically depends on improving individual qubit
coherence times, gate fidelity, and operational speeds. Existing architectures often face
challenges in simultaneously optimizing these characteristics, which has historically
presented a bottleneck in the construction of large-scale, fault-tolerant quantum
computers. The 'arm qubit' from MIT offers a fresh approach to these challenges,
potentially pushing the boundaries of quantum hardware performance beyond current

limitations and addressing key obstacles to advanced quantum systems.



Strategic Significance & Outlook

This breakthrough in 'arm qubit' architecture is profoundly significant for accelerating the
efficient implementation of quantum error correction technologies. Faster and more
accurate qubit operations are fundamental to performing large-scale quantum
computations with a higher degree of reliability and fewer errors, even with an increasing
number of qubits. The research team's next crucial step involves fabricating these novel
arm qubits to empirically validate their simulated theoretical performance. Successful
validation would mark a substantial advancement towards realizing large-scale, fault-
tolerant quantum computers, which are anticipated to revolutionize diverse fields such as
medicine, materials science, and artificial intelligence through their capacity to execute

complex algorithms with unprecedented accuracy.

Source: https://news.mit.edu/2026/new-qubit-architecture-enables-faster-more-accurate-operations-0903
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#11 Why Quantum Chips Are Tiny While Machines Are
Huge: The Indispensable Role of Cryogenic
Environment and Precision Control

Published September 10, 2026  Nexuswild Global

| OVERVIEW

This article explains the paradox of tiny quantum chips housed within massive
quantum computers, particularly superconducting systems. While the quantum
processor is small, extensive infrastructure—including ultra-low temperatures (around
15 millikelvin), microwave control, amplification, shielding, and classical electronics—
is essential to maintain delicate quantum states and prevent decoherence. The
visible 'gold chandelier' in quantum computer images is a dilution refrigerator, which

provides the extreme cryogenic environment critical for qubit operation.



| IN DEPTH

Key Findings

Despite the minuscule size of quantum chips, the overall quantum computer system,
particularly in superconducting implementations, remains massive. This disparity arises
because extensive, complex support infrastructure is indispensable for maintaining the
delicate quantum states of qubits and preventing decoherence. This infrastructure
encompasses extreme cryogenic environments, precise control systems, signal

amplification, and robust shielding.

Technical / Clinical Details

A quantum chip, the core quantum processor, is typically built on a small silicon or
sapphire substrate, often just a few square centimeters in size. However, for the qubits
on this tiny chip to maintain their quantum mechanical properties, an extremely
specialized environment is required. The most critical element is an ultra-low
temperature environment, hovering around 15 millikelvin (colder than deep space),
achieved by a large apparatus known as a 'dilution refrigerator.' This device, often
visually described as a 'gold chandelier,' is the central cooling system for
superconducting quantum computers. In addition, a complex microwave control system
is needed to precisely deliver microwave pulses for qubit manipulation and readout.
Amplifiers process the extremely weak signals, multi-layer shielding protects qubits from
external electromagnetic noise, and classical electronics manage the entire operation.
All these components are essential for maximizing qubit coherence (the duration

quantum states can be maintained) and ensuring computational fidelity.

Background & Context

Quantum computing garners significant attention for its computational potential, but its
technological realization presents numerous physical and engineering challenges.
Superconducting qubits, while benefiting from compatibility with semiconductor
manufacturing techniques and relative ease in achieving higher qubit counts, impose the
strict requirement of cryogenic temperatures. This leads to the current imbalance where
the quantum chip shrinks, but the surrounding operational apparatus grows to enormous
sizes. This physical footprint directly impacts the quantum computer's installation space,
power consumption, and maintenance costs, serving as a significant barrier to practical

deployment and widespread adoption.



Strategic Significance & Outlook

Current quantum computing R&D efforts are focused not only on increasing qubit count
and quality but also on system miniaturization, energy efficiency, and cost reduction. In
the future, advancements in cryogenic technologies, increased integration, and the
development of new room-temperature qubit technologies (such as topological qubits)
could significantly reduce the physical footprint of quantum computers. This explanatory
article provides foundational insight into the current physical constraints of quantum
computers and hints at how future technological innovations might overcome these
limitations, making quantum computing more accessible and deployable for a broader

range of applications.

Source: https://nexuswild.com/news/why-quantum-chip-tiny-machine-huge/
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#12 La Luce Cristallina Unveils 0.5um Silicon-Based
Quantum Paraelectric Strontium Titanate on Insulator
(QP-STOI) Wafer Platform for Quantum Computing

Published September 09, 2026 Quantum Computing Report USA

| OVERVIEW

La Luce Cristallina has introduced its 0.5-micrometer silicon-based quantum
paraelectric strontium titanate on insulator (QP-STOI) wafer platform, specifically
designed for quantum computing, cryogenic electronics, and non-linear electro-optic
architectures. This foundry-compatible solution aims to support advanced quantum
technology development by leveraging the unique properties of QP-STOI materials.
The platform holds potential for enhancing qubit integration and performance,

pushing the boundaries of current quantum hardware capabilities.



| IN DEPTH

Key Findings

La Luce Cristallina has announced the launch of its groundbreaking 0.5-micrometer
silicon-based Quantum Paraelectric Strontium Titanate on Insulator (QP-STOI) wafer
platform. This innovative platform is engineered to accelerate advanced developments in
quantum computing, cryogenic electronics, and non-linear electro-optic architectures,

offered as a foundry-compatible solution to the industry.

Technical / Clinical Details

The QP-STOI platform leverages the unique quantum paraelectric properties of
Strontium Titanate (SrTiO,), which exhibits exceptionally high dielectric permittivity and
non-linearity under specific conditions, particularly at cryogenic temperatures. The 0.5-
micrometer thin-film technology enables precise control over the electrical properties of
SrTiO,, facilitating the fabrication of high-performance devices on a silicon substrate.
This material is anticipated to significantly enhance the performance of superconducting
qubits, classical control circuits operating at cryogenic temperatures, and quantum
photonic devices by providing low-loss, high-efficiency characteristics. Its foundry
compatibility means it can integrate with existing semiconductor manufacturing

infrastructures, paving the way for efficient R&D and future mass production.

Background & Context

The advancement of quantum computing is not solely dependent on the performance of
qubits but also on the evolution of supporting peripheral technologies. In
superconducting quantum computers, which require operation in ultra-low temperature
environments, the development of low-loss and highly efficient materials and devices is
critical for overall system performance. The ability to realize the quantum paraelectric
properties of SrTiO, on a silicon substrate addresses a significant material limitation and
offers the potential for substantial improvements in quantum chip integration density and
operational stability. This development underscores the vital role materials science plays

in transitioning quantum computing from research to practical application.



Strategic Significance & Outlook

La Luce Cristallina’s QP-STOI platform is poised to open new avenues for hardware
development in quantum computing. It is expected to accelerate the creation of higher-
performing superconducting qubits and potentially entirely new types of quantum
devices. The platform also targets applications in cryogenic electronics and quantum
optics, implying a broad impact across the entire quantum technology ecosystem. The
foundry compatibility is a crucial step toward the standardization and mass production of
future quantum devices, further propelling the commercialization and widespread

adoption of quantum computing technologies.

Source: https://quantumcomputingreport.com/news/
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#13 D-Wave Secures $100M CHIPS Act Funding from
U.S. Commerce Department to Accelerate Quantum
Annealing and Gate-Model System Development

Published September 11, 2026  Electronics360 - GlobalSpec USA

| OVERVIEW

D-Wave Quantum Inc. has finalized a $100 million direct funding agreement from the
U.S. Department of Commerce under the CHIPS and Science Act. This investment
will significantly accelerate R&D for D-Wave’s quantum annealing and gate-model
quantum systems. The company plans to develop a 100,000-qubit annealing system
and a 10,000-qubit gate-model system designed to enable 100 logical qubits, with the
U.S. government taking a minority equity stake in the company. This strategic funding
underscores the U.S.'s commitment to bolstering domestic quantum technology

supply chains and leadership in advanced computing.



| IN DEPTH

Key Findings

D-Wave Quantum Inc. has secured a definitive $100 million direct funding agreement
from the U.S. Department of Commerce through the CHIPS and Science Act. This
substantial investment is earmarked to propel the research and development of D-
Wave's annealing and gate-model quantum systems, crucial technologies for the
advancement of practical quantum computing. The U.S. government will acquire a
minority equity stake in D-Wave as part of this agreement, signaling a robust

commitment to fostering domestic quantum capabilities and supply chain resilience.

Technical / Clinical Details

With this funding, D-Wave aims to advance its quantum hardware platforms, including
the ambitious development of a 100,000-qubit annealing system. This system, based on
superconducting qubits, is designed for solving complex optimization and sampling
problems at unprecedented scales. Concurrently, D-Wave plans a 10,000-qubit gate-
model system engineered to enable 100 logical qubits. The focus on logical qubits
highlights the imperative for robust quantum error correction, a key hurdle in building
fault-tolerant quantum computers. The funding will support practical engineering work,
including the development of advanced processors, cryogenic equipment, and optical

hardware, all essential for constructing larger and more reliable quantum systems.

Background & Context

The investment is a cornerstone of the broader CHIPS and Science Act, a legislative
initiative designed to strengthen America’s semiconductor industry and leadership in
critical technological sectors. Quantum computing is identified as a strategically vital
area, meriting significant government backing for its potential impact on national
defense, economic security, and scientific discovery. D-Wave distinguishes itself as one
of the few companies actively developing both annealing and gate-model quantum
computing platforms. The U.S. government's decision to take a direct equity stake in
these firms represents an unconventional but assertive approach to accelerate the

commercialization of quantum technology and secure domestic manufacturing capacity.



Strategic Significance & Outlook

The successful development of D-Wave’s proposed large-scale quantum systems is
expected to unlock solutions for currently intractable problems in diverse fields such as
drug discovery, materials science, financial modeling, and logistics optimization. The
realization of fault-tolerant gate-model systems, in particular, would mark a
transformative leap, accelerating the commercial adoption of quantum computing across
various industries. This investment not only reinforces the U.S.'s position as a leader in
quantum technology but also sets a precedent for direct government involvement in
high-stakes technological development, with anticipated ripple effects across the entire

quantum ecosystem and potentially inspiring similar strategic investments globally.

Source: https://electronics360.globalspec.com/article/24132/d-wave-finalizes-100-million-chips-act-

funding
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#14 Rigetti Computing Secures $100 Million CHIPS Act
Funding to Accelerate Superconducting Quantum
Computing R&D

Published September 08, 2026  Rigetti Computing, Inc. USA

| OVERVIEW

Rigetti Computing has finalized a $100 million award from the U.S. Department of
Commerce under the CHIPS Act. This funding will accelerate R&D projects focused
on scaling and advancing superconducting quantum computers. Rigetti plans to
leverage its in-house manufacturing facility to address key technical challenges,
strengthening the domestic quantum computing supply chain and driving the

development of higher-performance systems.



| IN DEPTH

Key Findings

Rigetti Computing has signed a definitive agreement with the U.S. Department of
Commerce for a $100 million award under the CHIPS and Science Act. This significant
funding is designated to accelerate the research and development of Rigetti's
superconducting quantum computing technology, with a particular emphasis on
enhancing system scalability and performance. This investment forms a crucial part of
the U.S. strategy to establish domestic leadership in quantum technology and reinforce

essential hardware manufacturing capabilities.

Technical / Clinical Details

Rigetti Computing intends to utilize this funding to advance projects aimed at resolving
critical technical challenges in superconducting quantum computing. This includes
research into increasing qubit counts, extending coherence times, and reducing error
rates. The company will leverage its state-of-the-art in-house manufacturing facility to
accelerate the design, fabrication, and testing cycles of its quantum processors. Specific
areas of innovation are expected to include the development of new architectures for
more complex quantum circuits and technologies to improve connectivity between
qubits. These advancements are vital steps toward realizing large-scale, practical

quantum computing systems.

Background & Context

The CHIPS and Science Act was enacted to support U.S. semiconductor manufacturing
and technological innovation, with quantum computing identified as a particularly
strategic and critical sector. This investment in Rigetti is intended to fortify the domestic
quantum computing supply chain, reducing reliance on foreign sources. Rigetti is
recognized as a pioneer in superconducting qubit technology, and its in-house
manufacturing capability is a significant asset for accelerating technology development
and ensuring national security. The U.S. government's direct funding and minority equity
stake in quantum companies underscore a strong commitment to the commercialization

of quantum technology and the securing of strategic advantage.



Strategic Significance & Outlook

This $100 million infusion will empower Rigetti to develop higher-performance and more
reliable superconducting quantum computers. This, in turn, is expected to accelerate
guantum approaches to complex problems previously intractable for classical computers
in fields such as financial services, drug discovery, materials science, and artificial
intelligence. Progress in scalability and error correction challenges could hasten the
arrival of 'Q-day," when quantum computers begin to deliver practical value. Rigetti's
technological innovations are anticipated to contribute significantly to the growth of the
overall U.S. quantum ecosystem and enhance its competitive edge in the global

quantum technology race.

Source: https://investors.rigetti.com/news-releases/news-release-details/rigetti-signs-definitive-

agreement-100m-us-government-accelerate
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#15 Quantinuum Finalizes $100 Million CHIPS Act R&D
Award to Advance U.S. Trapped-lon Quantum
Computer Manufacturing Capabilities

Published September 08, 2026 PR Newswire USA

| OVERVIEW

Quantinuum has finalized a $100 million federal funding agreement from the U.S.
Department of Commerce's CHIPS Research and Development Office. This award
will support R&D and U.S. quantum semiconductor manufacturing capabilities for
large-scale, fault-tolerant trapped-ion quantum computers. Quantinuum is partnering
with GlobalFoundries for ion traps and control electronics, and with Monarch
Quantum for lasers and optical components, bolstering the domestic quantum

hardware supply chain.



| IN DEPTH

Key Findings

Quantinuum has finalized a $100 million federal funding agreement with the U.S.
Department of Commerce's CHIPS Research and Development Office. This significant
award will support the research, development, and expansion of U.S. quantum
semiconductor manufacturing capabilities for large-scale, fault-tolerant trapped-ion
quantum computers. This agreement is critical for securing a domestic supply chain for
quantum computing technologies and maintaining U.S. leadership in this strategic

technological domain.

Technical / Clinical Details

To realize its ambitious goals, Quantinuum is forging key partnerships. The company will
collaborate with GlobalFoundries for the fabrication of next-generation ion traps and
control electronics, which are fundamental components of trapped-ion quantum systems.
Additionally, Quantinuum is partnering with Monarch Quantum to develop and
manufacture the sophisticated lasers and optical components required for precise
quantum operations. Trapped-ion quantum computers are renowned for their high qubit
fidelity and ability to achieve long-range entanglement, making them a promising
platform for fault-tolerant quantum computing. The funding will be instrumental in
advancing the manufacturing processes for these critical components and addressing

scaling challenges for large-scale system construction.

Background & Context

The CHIPS and Science Act was enacted to fortify America's semiconductor industry
and enhance domestic manufacturing capabilities in advanced technology sectors,
crucial for economic and national security. Quantum computing, with its transformative
potential, has been identified as a priority investment area for the U.S. government. The
direct funding to Quantinuum, coupled with support for its manufacturing partnerships,
represents an aggressive strategy to accelerate quantum technology commercialization
and retain critical intellectual property and production capacity within the U.S. This
initiative is expected to solidify the U.S.'s competitive edge in the global quantum

technology landscape.



Strategic Significance & Outlook

The large-scale, fault-tolerant trapped-ion quantum computers developed by
Quantinuum are poised to revolutionize the ability to solve complex computational
problems in fields such as drug discovery, materials science, financial modeling, and
artificial intelligence. Establishing domestic manufacturing capabilities will mitigate
supply chain risks and facilitate rapid technological advancements. This investment is an
indispensable component of the burgeoning U.S. quantum ecosystem, contributing to
long-term economic growth and technological independence by accelerating the
practical application of quantum technologies. It also holds the potential to set new

standards and benchmarks in global quantum technology development.

Source: https://www.prnewswire.com/news-releases/quantinuum-finalizes-100-million-chips-rd-award-
with-us-department-of-commerce-to-advance-trapped-ion-quantum-computer-manufacturing-in-the-us-
302871702.html
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| OVERVIEW

GlobalFoundries has finalized a $375 million agreement over five years from the U.S.
Department of Commerce under the CHIPS and Science Act. This funding is
dedicated to the company's new Quantum Technology Solutions division, aiming to
establish a secure, domestic quantum foundry facility. The agreement includes a
roughly 1% government equity stake in GlobalFoundries, as part of a broader federal

initiative to bolster U.S. semiconductor and quantum hardware manufacturing.




| IN DEPTH

Key Findings

GlobalFoundries has finalized a significant $375 million agreement over five years with
the U.S. Department of Commerce, granted under the CHIPS and Science Act. This
funding is specifically allocated to the company's newly formed Quantum Technology
Solutions division, with the primary objective of establishing a secure, domestic quantum
foundry facility within the United States. As part of this strategic deal, the U.S.
government will acquire a minority equity stake, approximately 1%, in GlobalFoundries,
underscoring a national imperative to secure and advance domestic quantum technology

manufacturing capabilities.

Technical / Clinical Details

The quantum foundry facility to be established by GlobalFoundries will specialize in the
design and manufacturing of semiconductor chips that form the foundational
components of quantum computers. This includes the development of advanced process
technologies essential for fabricating superconducting qubits, ion traps, and photonic
quantum circuits. The foundry is expected to meet stringent quality control and scalability
requirements necessary for the mass production of quantum devices. Building domestic
quantum hardware manufacturing capacity is critical for accelerating research and
development cycles, enhancing intellectual property protection, and ensuring a robust

supply chain for future quantum technologies.

Background & Context

This investment is an integral component of the broader CHIPS and Science Act
strategy, which aims to strengthen U.S. semiconductor manufacturing capabilities and
address supply chain vulnerabilities. Quantum technology is recognized as profoundly
important for national security, economic competitiveness, and scientific leadership. The
U.S. government is actively supporting the domestic technological base in this field.
GlobalFoundries, as one of the world's leading specialty semiconductor foundries, brings
invaluable manufacturing expertise that will play a pivotal role in the commercialization
and practical deployment of quantum devices. The government's equity acquisition

signifies a strong commitment to nurturing such strategic technologies domestically.



Strategic Significance & Outlook

The establishment of GlobalFoundries' quantum foundry facility represents a critical
infrastructure development that will accelerate the evolution of quantum computers and
sensors. This will enable the manufacturing of higher-performance and more reliable
quantum devices, thereby fostering the broader application of quantum technologies
across various industries. Crucially, secure domestic manufacturing capabilities are
indispensable for the utilization of quantum technologies in defense and cybersecurity
sectors. This investment is poised to support the entire U.S. quantum ecosystem,
constituting a significant step towards strengthening America's long-term leadership in

global quantum technology competition.

Source: https://www.facebook.com/timesunion/posts/globalfoundries-finalized-its-deal-to-get-375-million-
over-five-years-from-the-u/1585124850296921/
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#17 PsiQuantum Receives $100 Million CHIPS Act
Grant to Accelerate Domestic Manufacturing of
Photonic Quantum Computer Components

Published September 09, 2026 ForkLog USA
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| OVERVIEW

PsiQuantum has finalized a $100 million grant from the U.S. Department of
Commerce under the federal CHIPS and Science Act. This investment will support
local production of key hardware components, including optical switches and photon
detectors, for PsiQuantum's fault-tolerant quantum computers based on silicon
photonics. Partnering with GlobalFoundries, the grant aims to relocate supply chains

to the U.S. and accelerate equipment assembly, strengthening the domestic quantum
manufacturing ecosystem.



| IN DEPTH

Key Findings

PsiQuantum has secured a definitive $100 million grant from the U.S. Department of
Commerce under the federal CHIPS and Science Act. This critical investment is
designated to bolster domestic production of key hardware components, specifically
optical switches and photon detectors, for PsiQuantum's fault-tolerant quantum
computers that rely on silicon photonics technology. The funding aims to strategically
relocate crucial supply chains to the U.S. and expedite equipment assembly, significantly

enhancing America's quantum computing capabilities.

Technical / Clinical Details

PsiQuantum's quantum computers are built upon silicon photonics, utilizing photons as
qubits. The allocated funds will be channeled into the manufacturing processes and
technological innovations required for high-precision optical switches and highly efficient
photon detectors—essential photonic components for this technology. Through a
partnership with GlobalFoundries, a leading manufacturing partner, the objective is to
localize the entire process from component design to mass production within the U.S.
This initiative seeks to improve the performance and reliability of quantum systems while
simultaneously reducing manufacturing costs and strengthening supply chain security.
Critically, high-efficiency, low-noise components are indispensable for achieving fault-
tolerant quantum computing, and this investment directly contributes to their advanced

development.

Background & Context

The CHIPS and Science Act is a legislative cornerstone designed to support U.S.
semiconductor manufacturing and advanced technological development, thereby
reinforcing domestic competitiveness in vital technology sectors. Quantum computing,
due to its strategic importance, is identified as a key technology pivotal to national
security and economic growth, making it a focal point of this legislation's support. The
investment in PsiQuantum forms part of a broader effort to strengthen the U.S. quantum
ecosystem and mitigate supply chain vulnerabilities. Silicon photonics is considered a
promising technology for manufacturing large-scale quantum computers due to its
compatibility with existing semiconductor manufacturing techniques, and this investment

is expected to maximize its potential.



Strategic Significance & Outlook

By leveraging this funding to establish domestic manufacturing capabilities and localize
key component supply chains, PsiQuantum is poised to significantly accelerate the
development of its fault-tolerant quantum computers. This advancement is expected to
drive the application of quantum computing to complex problems across diverse sectors
such as pharmaceuticals, materials science, finance, and artificial intelligence, which
were previously intractable. A domestic production infrastructure will enhance the speed
of technological innovation and contribute to long-term technological independence. This
investment solidifies U.S. leadership in quantum technology and holds the potential to

reshape the competitive landscape in the global quantum computing market.

Source: https://forklog.com/en/us-government-funds-quantum-startup-psiquantum-under-chips-act/
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#18 IBM, Lockheed Martin, and ETH Zurich Partner to
Deploy Switzerland's First IBM Quantum System Two,
Establishing Quantum Innovation Hub

Published September 10, 2026 Quantum Computing Report  Switzerland

| OVERVIEW

IBM and Lockheed Martin, in partnership with ETH Zurich, are establishing a national
quantum innovation hub in Switzerland by deploying the country's first IBM Quantum
System Two at the Swiss National Supercomputing Centre (CSCS). The system,
powered by the 120-programmable-qubit IBM Quantum Nighthawk r2 processor, will
be used for R&D in areas such as quantum navigation sensing for GPS-denied
environments and aerospace materials science. This initiative leverages
Switzerland's F-35A offset obligations, demonstrating a novel model for accelerating

commercial quantum technology development through defense mandates.



| IN DEPTH

Key Findings

IBM and Lockheed Martin have announced a strategic partnership with ETH Zurich to
establish a national quantum innovation hub in Switzerland, featuring the deployment of
the country's first on-premises IBM Quantum System Two. This cutting-edge system,
centered around the 120-programmable-qubit IBM Quantum Nighthawk r2 processor,
will be housed at the Swiss National Supercomputing Centre (CSCS). This initiative is
uniquely linked to Switzerland's F-35A aircraft procurement offset obligations, setting a
novel precedent for how defense mandates can accelerate commercial quantum

technology development.

Technical / Clinical Details

The IBM Quantum System Two is designed to create a quantum-centric supercomputing
environment, enabling sophisticated hybrid classical-quantum workflows. The 120-qubit
Nighthawk r2 processor will be utilized for advanced research and development in
critical areas, including quantum navigation sensing, particularly for GPS-denied
environments, and aerospace materials science. Research will focus on enhancing
navigation capabilities through quantum sensing technologies and simulating high-
performance novel materials. This system will integrate with the existing Alps
supercomputer, providing a potent tool for exploring solutions to complex scientific and

engineering challenges.

Background & Context

This collaboration unequivocally demonstrates the strategic value of quantum computing
across defense, academia, and industry sectors. By leveraging Switzerland's F-35A
offset obligations, a groundbreaking framework has been established where defense-
related investments directly contribute to the advancement of cutting-edge quantum
science and technology. IBM leads the industry in both quantum hardware and software,
and this deployment signifies an expansion of its global quantum ecosystem. Lockheed
Martin's involvement highlights its keen interest in the potential applications of quantum

technology in defense and aerospace, with this hub poised to bolster their R&D efforts.



Strategic Significance & Outlook

The quantum innovation hub at ETH Zurich is expected to become a focal point for
quantum computing R&D, not only for Switzerland but for broader Europe. Advances in
guantum navigation sensing could profoundly impact autonomous systems and defense
applications, while progress in materials science could benefit a wide range of industries
from aerospace to energy. This partnership serves as a powerful model for how
governments, industry, and academia can collaboratively accelerate the
commercialization and strategic application of quantum technologies, bringing the
'‘quantum era'—where quantum technologies contribute to real-world problem-solving—

even closer.

Source: https://quantumcomputingreport.com/ibm-and-lockheed-martin-partner-with-eth-zurich-to-deploy-

switzerlands-first-ibm-quantum-system-two/

Collected: September 11, 2026 | Automated Research System (Gemini API)


https://quantumcomputingreport.com/ibm-and-lockheed-martin-partner-with-eth-zurich-to-deploy-switzerlands-first-ibm-quantum-system-two/
https://quantumcomputingreport.com/ibm-and-lockheed-martin-partner-with-eth-zurich-to-deploy-switzerlands-first-ibm-quantum-system-two/

#19 A Quantum Leap: Chalmers Researchers Unlock
1,000x Faster, Fault-Tolerant Computing with Bosonic
Codes

Published Published Published September 10, 2026 Resilience Forward X7 1 —7 Y~

| OVERVIEW

Researchers at Chalmers University of Technology have achieved a groundbreaking
1,000-fold acceleration in quantum computations, marking a significant advance
toward practical fault-tolerant quantum computers. Their innovative 'bosonic quantum
codes' integrate error protection directly into physical resonators, while 'quantum
lattice gates' allow multiple operations within a single, robust driving cycle, promising

dramatically improved reliability and efficiency for superconducting quantum systems.



| IN DEPTH

Background

One of the most formidable obstacles in the development of quantum computing is the
inherent fragility of qubits, characterized by rapid decoherence and high error rates.
While quantum error correction (QEC) is indispensable to address these issues,
traditional QEC schemes typically demand a prohibitively large number of physical

qubits, posing a significant barrier to building large-scale, practical quantum computers.

Key Findings

A research team at Chalmers University of Technology in Sweden has unveiled a
groundbreaking method that achieves an astonishing 1,000-fold acceleration in quantum
computations. This novel approach leverages 'bosonic quantum codes' to encode
quantum information within microwave or optical resonators, thereby embedding error
protection directly into the physical foundation of the qubits. This pivotal discovery marks
a significant advance toward realizing fault-tolerant quantum computers, promising
substantially enhanced reliability and practicality compared to conventional qubit

architectures plagued by high error rates.

Technical Details

This innovative methodology is underpinned by a technique known as 'quantum lattice
gates,' specifically engineered for superconducting quantum computers. Unlike
traditional gates that often necessitate multiple microwave pulses and consequently
increase the risk of errors, quantum lattice gates enable the completion of multiple
operations within a single driving cycle. This single-cycle operation dramatically boosts
quantum computation speed while significantly reducing error susceptibility.
Furthermore, bosonic quantum codes provide an exceptionally efficient error correction
mechanism by distributing quantum information across multiple physical modes. This
intrinsic redundancy prevents errors in individual qubits from corrupting the entire
computation, thus substantially enhancing fault tolerance—a critical enabler for

constructing robust, large-scale quantum computers.



Strategic Impact and Outlook

The dual breakthroughs of 1,000x acceleration and built-in error protection could
dramatically hasten the arrival of 'Q-day'—the transformative moment when quantum
computers become capable of breaking existing cryptographic systems or solving
complex, real-world problems. If successfully commercialized, this technology has the
potential to unlock unprecedented computational power across diverse sectors such as
pharmaceuticals, advanced materials science, financial modeling, and artificial
intelligence, driving fundamental paradigm shifts. Moreover, this research establishes
pioneering design principles for highly efficient quantum error correction, poised to
profoundly influence future quantum computer architectures. This achievement further

solidifies Sweden's leading position in global quantum technology research.

Source: https://resilienceforward.com/research-breakthrough-brings-reliable-quantum-computers-and-g-

day-closer-to-reality/
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#20 Quantum Error Correction Advancements Propel

Codebreaking Quantum Computers: Breakthroughs in
LDPC Codes and Neutral Atom Architectures

Published September 09, 2026 EurekAlert! USA

| OVERVIEW

Advances in quantum error correction (QEC) are accelerating the development of
Cryptographically Relevant Quantum Computers (CRQCs). A Caltech paper
proposes a neutral atom-based QC architecture with qLDPC-based error correction,
potentially breaking ECC-256 and RSA-2048 encryption with significantly fewer
physical qubits. Concurrently, research by Kasai and teams at Harvard, MIT, and
QuEra Computing adapted classical LDPC code theory to reconfigurable neutral-
atom quantum computers, referring to these as 'Kasai codes," highlighting efficient

QEC with regular structures suited for atomic movements.



| IN DEPTH

Key Findings

Significant advancements in quantum error correction (QEC) techniques are
accelerating the realization of Cryptographically Relevant Quantum Computers
(CRQCs), which possess the capability to break existing cryptographic schemes.
Notably, a recent paper from Caltech proposes a neutral atom-based quantum computer
(QC) architecture that incorporates qLDPC (quantum Low-Density Parity Check) based
error correction. This architecture demonstrates the potential to decrypt major
cryptographic standards like ECC-256 and RSA-2048 using substantially fewer physical
qubits than previously thought possible.

Technical / Clinical Details

Central to this progress is the application of classical LDPC code design theory to
quantum computing. A paper by Kasai, accepted in August 2026, and subsequent work
by researchers from Harvard, MIT, and QuEra Computing, adapted this classical theory
for reconfigurable neutral-atom quantum computers, now referred to as 'Kasai codes.'
These codes emphasize regular structures well-suited for atomic movements, enabling
efficient quantum error correction. Furthermore, Google has achieved 'below threshold'
performance with surface code QEC, and Iceberg Quantum’s Pinnacle architecture has
reduced the physical qubit requirements for RSA-2028 decryption. These methods aim
to increase the ratio of logical to physical qubits, thereby overcoming a major bottleneck

in building fault-tolerant quantum computers.

Background & Context

Building practical quantum computers necessitates robust error correction mechanisms
to overcome qubit decoherence and high error rates, which cause quantum bits to lose
information due to external noise. However, existing error correction methods require an
immense number of physical qubits, posing scalability challenges. LDPC codes have
demonstrated high efficiency in classical communication error correction, and their
adaptation to the quantum domain opens possibilities for achieving high-reliability
quantum computation with fewer physical resources. Neutral-atom platforms are
considered particularly suitable for implementing such error correction codes due to their

inherent scalability and long coherence times.



Strategic Significance & Outlook

These advancements in quantum error correction place the realization of CRQCs on a
more realistic timeline, potentially having a devastating impact on information security,
particularly public-key cryptographic systems. The substantial reduction in physical qubit
requirements will accelerate the construction of large-scale quantum computers,
contributing to the demonstration of quantum advantage across diverse fields, including
computational chemistry, materials science, and financial modeling. The combination of
neutral-atom-based architectures and LDPC-based error correction is emerging as a
critical direction for next-generation fault-tolerant quantum computer development,

further hastening the potential arrival of 'Q-day.'

Source: https://www.eurekalert.org/news-releases/1142982
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#21 lonQ Unveils Superion 256 Quantum Computing
Platform, Targeting Fault-Tolerant Computing with 256
Qubits, Customer Deliveries Planned for 2027

Published September 08, 2026 lonQ USA

| OVERVIEW

lonQ has debuted its sixth-generation quantum computing platform, lonQ Superion
256, engineered for manufacturable fault-tolerant quantum computing. The company
has successfully fabricated its first fully integrated 256-qubit quantum processing
units (QPUs) at its subsidiary SkyWater and trapped the first ions in prototype
Superion 256 systems. lonQ aims to commence customer deliveries in 2027 and is
simultaneously developing the Superion 10K platform to further advance toward fault-

tolerant quantum computing.



| IN DEPTH

Key Findings

lonQ has officially unveiled its sixth-generation quantum computing platform, the 'lonQ
Superion 256," designed with an explicit roadmap towards manufacturable fault-tolerant
guantum computing. The company has already achieved significant milestones,
including the successful fabrication of its first fully integrated 256-qubit quantum
processing units (QPUs) at its subsidiary, SkyWater, and the successful trapping of ions
in prototype Superion 256 systems. This platform marks a crucial milestone in the

pursuit of more robust and practical quantum computers for the future.

Technical / Clinical Details

The lonQ Superion 256 is built upon trapped-ion technology and incorporates 256
physical qubits. A defining feature of this platform is its foundational design philosophy,
which paves the way for future fault-tolerant quantum computing. The ion QPU offers
superior flexibility and programmability compared to previous systems, primarily due to
the full connectivity achievable among its multiple qubits. Manufacturing is conducted at
SkyWater's facilities, integrating seamlessly with existing semiconductor fabrication
processes. This approach is instrumental in overcoming the challenges of mass-
producing quantum computers and efficiently scaling to larger systems. lonQ anticipates
initiating customer deliveries of the Superion 256 in 2027, with a long-term goal of
realizing true fault-tolerant quantum computing through its forthcoming Superion 10K

platform, which is projected to host thousands to tens of thousands of qubits.

Background & Context

Current quantum computers grapple with high noise and error rates, necessitating fault
tolerance for practical applications. Achieving fault-tolerant quantum computing requires
hundreds of thousands to millions of physical qubits alongside sophisticated error
correction techniques. lonQ's announcement of the Superion 256 signifies concrete
hardware progress toward this objective, accelerating the industry-wide push for
scalability and reliability. The ability to leverage existing semiconductor manufacturing
techniques contributes substantially to reducing quantum computer costs and improving
production efficiency, thereby lowering barriers to quantum technology

commercialization.



Strategic Significance & Outlook

The introduction of the lonQ Superion 256 platform is set to accelerate the commercial
deployment of quantum computing, unlocking new possibilities for solving complex
problems across diverse fields such as drug discovery, materials science, financial
optimization, and Al. The planned customer deliveries in 2027 will broaden opportunities
for enterprises and research institutions to explore larger quantum algorithms and
develop practical quantum applications. Should the Superion 10K development proceed
successfully, the realization of truly fault-tolerant quantum computers would become a
tangible reality, dramatically bringing closer the 'Q-day' when quantum computing
becomes a foundational technology for society. This move reinforces lonQ's leadership

in the global quantum technology race and stimulates broader industry innovation.

Source: https://www.iong.com/news/iong-launches-superion-product-line-industry-leading-upgradeable-

platform-designed-to-scale-manufacturable-fault-tolerant-quantum-computing
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#22 Sweden Unveils First National Quantum Strategy,
Eyes Global Leadership by 2036

Published Published Published September 11, 2026 The Quantum Daily XV z—7 Y

Sl

| oveERVIEW

Sweden has unveiled its first national quantum technology strategy, a long-term plan

through 2036 aiming for global leadership in the field. Spearheaded by the Ministry of
Education and Research, the strategy focuses on five key pillars: achieving research

and industrial leadership, nurturing a competitive talent pool, enhancing collaboration,
safeguarding strategic quantum assets, and strengthening international partnerships.

While eschewing new direct funding, the strategy intends to optimize existing

resources and leverage prior investments to achieve its ambitious goals.



| IN DEPTH

Background

In response to the profound economic and strategic potential of quantum technology,
nations worldwide have increasingly formulated national strategies and made substantial
investments in recent years. Sweden is now aligning with this global trend, seeking to
bolster its international competitiveness through accelerated quantum technology
research and industrialization. While this strategy does not introduce new large-scale
budget allocations, it emphasizes optimizing existing resources and frameworks. This
approach capitalizes on Sweden's established strengths in quantum technology,
including world-class research at institutions such as Chalmers University of Technology.
The explicit inclusion of protecting strategic quantum technologies further underscores
growing geopolitical risks and heightened national interest in safeguarding sensitive

technological advancements.

Key Findings

The Ministry of Education and Research has officially unveiled Sweden's inaugural
comprehensive national quantum strategy. This strategic document outlines a long-term
vision extending to 2036, defining five core objectives: achieving leadership in quantum
research and industry, fostering a competitive talent pool, enhancing collaboration
across government agencies and between universities and industry, safeguarding
strategic quantum technologies, and bolstering international cooperation. This
announcement signifies a clear national commitment to elevating quantum technology

as a critical imperative, with dedicated efforts directed towards its advancement.

Technical Details

The strategy is designed to foster comprehensive research and development across all
major quantum technology domains, encompassing quantum computing, quantum
simulation, quantum sensing, and quantum communication. Specific technical objectives
outlined include enhancing the efficiency of quantum algorithms, improving quantum
device performance, advancing error correction techniques, and developing robust
quantum-secure communication protocols. A key focus is to maximize existing national
research investments from government agencies, universities, and industry to create
powerful synergies. This holistic approach aims to cultivate a comprehensive national

quantum ecosystem, moving beyond isolated project-centric efforts.



Strategic Significance & Outlook

The implementation of this national quantum strategy is anticipated to catalyze
sustainable growth within Sweden's quantum technology ecosystem, stimulating new
innovations and economic opportunities. Critically, cultivating a competitive talent pool
and strengthening industry-academia collaboration are identified as essential for the
long-term sustainability of the future quantum technology industry. The strategy's
emphasis on international cooperation is expected to broaden Sweden's influence within
global quantum research networks, accelerating progress through joint research
initiatives and technology transfer. In the long term, this strategy is designed to establish
a robust foundation for Sweden to become a pivotal player in the quantum era and make

significant contributions to global technological advancements.

Source: https://postquantum.com/quantum-policy/sweden-national-quantum-strategy/
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#23 NIST Advances Quantum-Safe Algorithm
Standardization: PQShield Maps Global Regulations,
Urgent Need for System Protection by 2030

Published September 09, 2026 AT&T Business USA

| OVERVIEW

The U.S. National Institute of Standards and Technology (NIST) is actively driving the
standardization of Post-Quantum Cryptography (PQC) to protect data from future
quantum computers. NIST finalized its first three PQC standards, including ML-KEM
for key establishment and ML-DSA for digital signatures, in 2024, providing a
foundation for organizations to upgrade their cryptographic systems. PQShield is
working with NIST to map the global regulatory landscape for PQC, with national
authorities targeting quantum-safe critical systems by 2030 and standard ones by
2035.



| IN DEPTH

Key Findings

The U.S. National Institute of Standards and Technology (NIST) is vigorously advancing
its standardization process for Post-Quantum Cryptography (PQC) to counteract the
looming threat of cryptographic breaches by future high-performance quantum
computers. In 2024, NIST finalized its initial three PQC standards, which include ML-
KEM for key establishment and ML-DSA for digital signatures. This represents the first
tangible step for enterprises and government bodies to implement measures protecting

their existing digital systems from quantum threats.

Technical / Clinical Details

PQC encompasses a suite of new cryptographic algorithms designed around
mathematical problems that quantum computers cannot efficiently solve, such as lattice-
based, hash-based, and code-based cryptography. NIST, following an extensive vetting
process, has selected several PQC algorithms and is promoting their international
adoption. Specialized firms like PQShield are collaborating with NIST to map global
regulatory and standardization trends in PQC. This collaboration provides crucial
information for organizations worldwide to assess their cryptographic assets and
formulate transition plans. Debates continue regarding hybrid cryptographic systems
(combining classical and PQC), with the U.S. National Security Agency (NSA) forbidding
them, while European bodies like ANSSI and BSI recommend them for backward

compatibility, illustrating regulatory divergences.

Background & Context

The advancement of quantum computers harbors the theoretical potential to break
widely used public-key cryptographic systems (e.g., RSA and elliptic curve
cryptography). Addressing this '‘Q-Day' before its arrival is a pressing imperative.
National entities and critical infrastructure sectors are urged to swiftly transition to PQC
to safeguard sensitive data from quantum attacks. Cybersecurity agencies globally have
published PQC migration roadmaps, with national targets set for critical products to be
quantum-safe by 2030 and standard products by 2035. This transition is not merely a
software upgrade but entails extensive changes to broader system infrastructure,

necessitating long-term planning and substantial investment.



Strategic Significance & Outlook

NIST's finalization of PQC standards and the evolving global regulatory framework are
paramount for enterprises and government bodies to prepare for a quantum-safe future.
Implementing PQC algorithms and executing large-scale migrations involve not only
technical challenges but also considerations regarding cost, compatibility, and workforce
training. Over the coming years, the market for PQC products and services is anticipated
to expand rapidly, with security vendors accelerating the development of solutions
compliant with the new PQC standards. International cooperation and harmonized
standardization are expected to facilitate the smooth adoption and widespread

deployment of PQC, establishing the bedrock for digital security in the quantum era.

Source: https://www.business.att.com/learn/articles/what-is-post-quantum-cryptography.html
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#24 Singapore Commits S$300 Million in National
Quantum Strategy: Driving Quantum Processor
Development via Neutral Atom Arrays, Trapped lons,
and Photonics

Published September 06, 2026 EDB Singapore  Singapore

| OVERVIEW

Singapore will invest approximately S$300 million over the next five years in quantum
technology research and talent development through its National Quantum Strategy
(NQS). This initiative includes the National Quantum Processor Initiative, which will
focus on developing quantum processors using neutral atom arrays, trapped ions,
and photonics. The NQS also aims to cultivate local talent through a new scholarship
scheme to train 200 graduates at the masters and PhD levels, strengthening

Singapore's position as a regional quantum hub.



| IN DEPTH

Key Findings

The Singaporean government has announced a significant investment of approximately
S$300 million (about US$220 million) over the next five years into quantum technology
research and talent development, as part of its National Quantum Strategy (NQS). This
substantial commitment aims to bolster Singapore's R&D capabilities across key
quantum fields, including quantum computing, quantum sensing, and quantum

communication, thereby establishing a pivotal role in the global quantum ecosystem.

Technical / Clinical Details

A cornerstone of the NQS is the National Quantum Processor Initiative, which focuses
on developing diverse quantum hardware platforms. Specifically, it will leverage
promising technologies such as neutral atom arrays, trapped ions, and photonics to
create next-generation quantum processors. Neutral atom arrays offer the potential for
scalability to many qubits with high fidelity, while trapped ions are renowned for their high
fidelity and long coherence times. Photonics, which processes information using the
quantum states of light, promises compatibility with existing optical communication
infrastructure and high-speed operation. By exploring these different approaches in
parallel, Singapore aims to ensure flexibility in addressing the diverse needs of future

quantum computing.

Background & Context

Amid intensifying global competition in quantum technology investments, Singapore,
mindful of its limited land and resources, has adopted a strategy of pursuing excellence
in specific niche areas. Over the past decade, Singapore has already made substantial
investments in quantum technology research, and the NQS is designed to accelerate
these efforts further. The emphasis on talent development is critical for long-term
technological self-reliance and the establishment of a sustainable innovation ecosystem.
This investment goes beyond mere technological development, reflecting a deep
understanding of quantum technology's profound impact on national security and

economic growth.



Strategic Significance & Outlook

Singapore's S$300 million investment is poised to play a crucial role in establishing the
nation as a leading hub for quantum technology research in Asia. The multifaceted
approach to quantum processor development holds the potential to yield diverse
solutions that will contribute to the evolution of future quantum computing. Furthermore,
the scholarship scheme to nurture 200 masters and PhD-level experts will significantly
strengthen Singapore's advanced technical talent pool, acting as a magnet for both
domestic and international quantum enterprises and research institutions. This initiative
is expected to position Singapore as a leader in quantum technology commercialization

and application within the Asia-Pacific region.

Source: https://www.edb.gov.sg/news-and-insights/singapore-to-invest-about-s300-million-in-quantum-

tech-research-and-talent
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#25 IBM Ventures Leads $8 Million Investment in BQP
to Commercialize BQPhy Quantum-Accelerated
Physics Simulation Platform

Published September 10, 2026 Quantum Computing Report USA

| OVERVIEW

IBM Ventures led an $8 million investment in BQP, an enterprise software developer,
to advance its BQPhy platform for quantum-accelerated physics simulation. This
funding supports the commercial deployment of BQPhy, which optimizes GPU
utilization for up to 10x faster performance in engineering environments. This
investment aligns with IBM's strategy of backing software layers that prepare high-
dimensional enterprise workloads for future hybrid execution across IBM Quantum

System Two infrastructure.



| IN DEPTH

Key Findings

IBM Ventures has made an $8 million lead investment in BQP, an enterprise software
developer, with the primary goal of accelerating the commercial deployment of its
'BQPhy' platform for quantum-accelerated physics simulation. BQPhy is reported to
optimize GPU utilization to deliver up to 10 times faster performance in engineering

environments, significantly boosting the efficiency of complex physics simulations.

Technical / Clinical Details

The BQPhy platform is engineered to leverage state-of-the-art GPU technology to
mitigate computational bottlenecks in physics simulations. This software enables
substantial speed improvements across a wide range of simulation tasks based on
classical physics models, including fluid dynamics, structural analysis, and
electromagnetics. Quantum acceleration refers to an approach that enhances classical
computing simulation capabilities by partially utilizing quantum computing principles and
algorithms. IBM's investment is intended to solidify BQPhy's foundation, enabling it to
integrate with future quantum hardware, such as the IBM Quantum System Two, and
achieve further optimized performance in hybrid quantum-classical computing
environments. The platform is specifically designed for high-dimensional enterprise

workloads, aiming to solve complex problems more efficiently.

Background & Context

Physics simulation is a critical foundational tool in industries such as aerospace,
automotive, energy, and materials science for product design, process optimization, and
R&D. However, computational costs and time remain significant challenges, and the
demand for high-performance computing (HPC) resources continues to grow. IBM views
quantum computing as an innovative solution to these challenges, and its investment in
BQPhy is part of its 'quantum-centric' approach. While IBM believes that quantum
computers themselves will dramatically enhance simulation capabilities, it recognizes the
indispensable role of software that maximizes classical computer performance during

the transitional period.



Strategic Significance & Outlook

The commercial deployment of BQP's BQPhy platform is expected to have a significant
impact on the field of engineering and scientific simulations. A speedup of up to 10 times
will enable companies to conduct design iterations more rapidly, perform more detailed
analyses, and reduce time-to-market. This strategic investment from IBM Ventures
provides crucial resources for BQPhy to reach a broader customer base and further
advance its technology. In the long term, software like BQPhy is expected to play a
central role in facilitating the transition to a hybrid computing era where quantum
computing becomes mainstream, generating groundbreaking solutions for complex

scientific and technological challenges.

Source: https://quantumcomputingreport.com/ibm-ventures-leads-8-million-investment-in-bqp-to-scale-

quantum-accelerated-physics-simulation/
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#26 Consortium Demonstrates Robust Quantum
Encryption Over 254km Existing Fiber, Integrating
QKD and Next-Gen Schemes on Commercial Network

Published September 08, 2026  Physics Today (via Facebook) USA

| OVERVIEW

A collaboration of three companies has successfully demonstrated robust quantum
encryption over a record-breaking 254 kilometers of existing telecom fiber, while
maintaining regular commercial network traffic. This breakthrough combines quantum
key distribution (QKD) using entangled photons with a next-generation encryption
scheme, where any interception immediately alerts the sender and receiver. Recent
U.S. Department of Energy tests further proved the scalability of multi-node quantum

networks over fiber-optic cables, beyond point-to-point links.



| IN DEPTH

Key Findings

A groundbreaking collaboration involving three companies has successfully
demonstrated robust quantum-encrypted data transmission over a record-breaking 254
kilometers of existing telecom fiber infrastructure. This demonstration integrated
quantum key distribution (QKD) with a next-generation encryption scheme, all while
seamlessly maintaining the network's regular commercial traffic. This achievement
unequivocally signals the practical viability of quantum cryptographic technologies in

real-world network environments.

Technical / Clinical Details

The quantum encryption transmission system is built around Quantum Key Distribution
(QKD, utilizing entangled photons). Pairs of entangled photons are used to generate
cryptographic keys shared between sender and receiver. The fundamental laws of
quantum mechanics ensure that any attempt at eavesdropping is immediately detected
and alerted to both parties, providing intrinsic security unattainable with classical
cryptographic techniques. In this experiment, a 'next-generation encryption scheme' was
specifically integrated with QKD to enhance its overall security profile and practical
applicability. The technology is designed to operate while maintaining normal
commercial traffic flowing through existing fiber optic cables, offering a significant
advantage by not requiring extensive infrastructure overhauls for deployment. Recent
tests by the U.S. Department of Energy further validated the successful demonstration of
multi-node quantum networks over fiber-optic cables, proving scalability beyond mere

point-to-point links.



Background & Context

The security of current digital communications relies on classical cryptographic
techniques based on mathematical complexity. However, future quantum computers
possess the potential to easily break these ciphers. Establishing quantum-safe
communication methods before this 'Q-Day' threat materializes is an urgent imperative
for national security and economic activity. Quantum Key Distribution (QKD) is
considered the only technology that uses the principles of quantum mechanics to
physically make information eavesdropping impossible, and its practical implementation
is highly anticipated. This achievement, leveraging existing communication
infrastructure, represents a significant step towards widespread QKD deployment and

will serve as a foundational technology for building the quantum internet.

Strategic Significance & Outlook

The successful long-distance quantum encryption over existing fiber optic networks
offers an opportunity for government agencies, financial institutions, data centers, and
other organizations handling sensitive information to rethink their security strategies.
This technology could become one of the most effective means to quantum-safe current
communication infrastructure before quantum computers become practical. Furthermore,
the demonstration of multi-node networks suggests the feasibility of more complex and
extensive quantum networks, not just single links. In the future, this technology is
expected to be adopted across a wide range of sectors, including financial transactions,
medical data transmission, and confidential inter-state communications, dramatically
enhancing the overall security level of digital society. This advancement marks a critical

milestone towards the full-scale construction of the quantum internet.

Source: https://www.facebook.com/PhysicsToday/posts/a-collaboration-of-three-companies-has-
demonstrated-robust-quantum-encryptioninc/1506898611484 334/
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#27 Quantum Computing Sector Attracts Nearly $3.89

Billion in Capital Over Past 12 Months, Signaling Shift
to Scaling Phase

Published September 08, 2026 New Market Pitch  Global

| OVERVIEW

A New Market Pitch report reveals the quantum computing sector secured
approximately $3.89 billion in capital across 24 disclosed equity transactions over the
past 12 months. This substantial inflow, with 15 deals exceeding $50 million and 10
surpassing $100 million, indicates a market transition from early formation to a
scaling phase. The report highlights a trend towards larger investments driving

commercialization and expansion beyond initial R&D funding.



| IN DEPTH

Report Overview

This article provides an overview of a market research report by New Market Pitch,
analyzing funding trends within the quantum computing industry over the last 12 months.
The report highlights a significant capital inflow, totaling approximately $3.89 billion

through 24 disclosed equity transactions.

Key Findings

» Total Capital Raised: Approximately $3.89 billion was secured by quantum

computing startups in the past year.

o Larger Deal Sizes: A notable trend is the increasing size of individual investments,
with 15 transactions exceeding $50 million and 10 surpassing $100 million. This
marks a departure from earlier stages where funding was typically smaller and

concentrated within academic or grant-funded environments.

¢ Market Evolution: The report suggests the quantum computing market is
transitioning from an early formation stage to a more mature 'scaling phase.' This
shift implies a focus on commercialization and widespread deployment of

technologies, attracting larger private and venture capital investments.

¢ Investment Focus: While the report doesn't detail specific areas, the general trend
indicates capital primarily supports hardware development and core technological

infrastructure, suggesting potential gaps in application-specific funding.

About New Market Pitch

New Market Pitch is a research firm specializing in market trends, funding activities, and
startup growth across various technology sectors. Their reports offer critical insights for
investors, corporate strategists, and technology developers aiming to understand market

opportunities and challenges.

Source: https://newmarketpitch.com/blogs/news/quantum-computing-funding-analysis
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#28 Quantum Motion Secures Further Series C
Investment to Accelerate Scalable Silicon Quantum
Computing, Initiates U.S. Expansion

Published September 03, 2026 Quantum Motion UK

| OVERVIEW

Quantum Motion, a UK leader in silicon spin-based quantum computing, announced
a second close of its Series C funding round to accelerate the scaling of fault-tolerant
quantum hardware. This additional capital will drive co-development of custom
silicon, leverage global semiconductor manufacturing pipelines, and fuel international
expansion, including establishing a lab in Maryland, USA. This investment
strengthens the company's path toward realizing large-scale, practical quantum

computers and enhances its international competitiveness.



| IN DEPTH

Key Findings

Quantum Motion, a pioneering UK-based company in silicon spin-based quantum
computing, has announced the second close of its Series C funding round, securing
additional strategic investment. This capital infusion is aimed at accelerating the
commercial scaling of its fault-tolerant quantum hardware, advancing its technological

roadmap, and bolstering its international business expansion efforts.

Technical & Business Details

Quantum Motion focuses on developing silicon spin qubit technology, which is highly
compatible with existing semiconductor manufacturing processes, with the goal of
realizing large-scale and highly reliable quantum processors. The newly raised funds will

be allocated to key areas:

o Custom Silicon Development: Strengthening partnerships for the design and
manufacturing of quantum chips utilizing advanced CMOS processes to enhance

performance and scalability.

e Leveraging Global Manufacturing Pipelines: Deepening collaboration with the
worldwide semiconductor manufacturing ecosystem to optimize the production

capacity and efficiency of quantum hardware.

» Accelerating International Expansion: Specifically targeting the U.S. market, with
the establishment of a new lab in Maryland, expanding research and commercial
presence. This move supports building a global customer base and fostering

partnerships.

The company's technology creates qubits by controlling the spin states of electrons
within silicon, offering the potential to operate at near-room temperatures. This could
significantly reduce operational costs and simplify infrastructure compared to other qubit

modalities that require extreme cryogenic environments.



Background & Context

Fault-tolerant quantum computing is the ultimate goal for achieving large-scale, practical
quantum computation by mitigating qubit error rates. Silicon-based qubits hold significant
promise for scalability due to their compatibility with the mature manufacturing
techniques of the traditional semiconductor industry. Quantum Motion is at the forefront
of research in this area, and its technology could play a crucial role in accelerating the
commercialization of quantum computers. This funding round underscores the strong
confidence international investors have in UK-originated technology amidst intensifying

global quantum tech competition.

Strategic Significance & Outlook

This additional investment and international expansion strategy will significantly
accelerate Quantum Motion's R&D efforts towards realizing fault-tolerant quantum
computers. The establishment of a U.S. lab will secure a vital research hub and market
access, serving as a springboard for global adoption of its technology. The company
aims to deliver innovative solutions across diverse sectors such as drug discovery,
materials science, and financial modeling by developing higher-performance processors

with increased qubit counts.

Source: https://quantummotion.com/quantum-motion-secures-additional-investment-to-accelerate-
scalable-silicon-quantum-computing/
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