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1 Microvolt Voltage Locks Cat Qubit: French
CURRENTSOTA startup Alice & Bob successfully stabilized
P 1,180 superconducting cat qubits (physical units
that autonomously suppress bit flips using
2Q fidelity 99.99% . . .
Schroédinger cat states) by applying just 1
Logical qubits 96 LQ microvolt of DC voltage [2*!—opening a
new active stabilization pathway for
Quantum hardware SOTA table — superconducting bosonic error correction

without microwave energy dissipation.

2 EU Commits Nearly 1 Billion RMB to Pilot

Lines: The European High Performance
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Computing Joint Undertaking (EuroHPC JU)
opened €119 million in dedicated funding
for hardware platforms, including 1,000-
qubit-scale trapped-ion and
superconducting systems [481—
concentrating capital resources to
accelerate the domestic industrialization of
European thousand-qubit quantum

computing power.

3 Telecom Giant Fortifies Digital Wallet:
Quantum-safe vendor BTQ and the Kaia
Foundation entered into a three-year
commercial agreement to introduce chain-
level post-quantum protection to LINE
NEXT's wallet [271—driving the first deep
embedding of post-quantum cryptography

into a consumer ecosystem.
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Superconducting Route

On the superconducting quantum hardware
frontier, French superconducting quantum
startup Alice & Bob demonstrated a novel
method for stabilizing cat qubits (physical
units that autonomously suppress bit-flip
errors via Schrédinger cat states), achieving
stable locking by applying an ultra-weak DC
bias voltage of only 1 microvolt (one-millionth
of a volt) 1241, Technically, while this represents
a new approach to stabilizing cat qubits using
microvolt-level DC bias voltages, the specific
implementation mechanism and whether it
resolves dielectric loss pain points have not
been disclosed 24!, Compared to the current
superconducting state of the art (SOTA)
(median two-qubit gate fidelity between 99.5%
and 99.9%, with Google Willow achieving an
error-suppression factor A = 2.1), cat qubits
naturally extend the physical bit-flip time to
seconds, but have historically been constrained
by phase flips induced by microwave crosstalk;
while this result significantly simplifies control
complexity on a single physical unit, moving
toward practical fault tolerance still lacks low-
drift potential isolation mechanisms within
multi-qubit coupled arrays, and two-qubit
entangling gate fidelity metrics await
verification through public experimental data.

In terms of the industrial landscape, this
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significantly enhances the differentiated
technical appeal of bosonic codes over the
conventional transmon route, paving the way
for reducing the burden of control cabling at
dilution refrigerator millikelvin stages, and is
expected to influence architecture choices for
next-generation superconducting error-

correction prototypes within 2 to 3 years.

Semiconductor Spin Route

Tohoku University, in collaboration with the
National Institute for Materials Science (NIMS)
and the University of Tokyo, successfully
fabricated quantum dot structures in wide-
bandgap semiconductor zinc oxide (ZnO)
heterostructures, achieving high-sensitivity,
high-speed charge-state detection on
nanosecond timescales [71. Technically, the
team confirmed for the first time that ZnO
exhibits ultra-weak piezoelectric phonon
scattering and an extremely low impurity
background, with its charge-sensitive readout
rate significantly outperforming conventional
semiconductors, establishing a materials-
science foundation for opening a third scalable
solid-state spin qubit (solid-state units storing
information via electron or nuclear spin
orientations) platform beyond silicon and
germanium 71, Compared to the current spin
quantum dot SOTA (SQC achieving 99.99%
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atomic-scale two-qubit gate fidelity, and Diraq
exceeding 99% in 300 mm wafer spot checks),
the ZnO spin system is still in the single- and
double-quantum-dot prototype validation
stage; it has neither measured the coherence
time T2* nor demonstrated two-qubit
entangling gate operations, lagging behind
silicon engineering by at least five years.
However, in terms of industrial positioning,
ZnO possesses higher operating temperature
potential, providing a new reserve for
exploring semiconductor quantum processors
that do not require millikelvin ultra-low

temperature cooling.

Following previous reports on silicon spin
transnational expansion, Australian silicon spin
computing company Diraq announced the
establishment of a new R&D laboratory in
Albuquerque, New Mexico (expected to be
operational by late 2026), leveraging local
government technology innovation initiatives
and venture capital resources to advance the
Defense Advanced Research Projects Agency
(DARPA) Quantum Benchmarking Initiative
(QBI) 311501 Incremental developments
indicate that the core function of this
laboratory is to establish an automated, high-
throughput electrical characterization and
testing line at cryogenic temperatures

specifically for high-density spin quantum dot
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chips fabricated on standard 300 mm
complementary metal-oxide-semiconductor
(CMOS) production lines 31, Benchmarked
against the spin hardware SOTA baseline,
where Diraq previously achieved 98.92% two-
qubit gate fidelity at 1 Kelvin, the biggest
bottleneck toward fault tolerance currently lies
in high-density microwave and gate
interconnect control lines at scales of tens to
hundreds of qubits; the new facility aims to
resolve high-density chip yields through a
scaled testing closed loop, accelerating the
delivery of thousand-qubit silicon chip
validation data to DARPA 31 This further
secures an important position for the spin
route within US defense budgets, compelling
competing traditional superconducting and
neutral-atom players to elevate chip

manufacturability standards.

Recent monthly updates from the French
quantum industry indicate that French spin
startup Quobly reported progress in
manufacturing chips via industrial
semiconductor processes [*71; meanwhile, Alice
& Bob and Quandela outlined efforts to
interface quantum processors with classical
computing 71, Technically, this validates the
reproducibility of manufacturing dense qubits
in Europe by directly leveraging existing

mature commercial semiconductor foundries
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(471 Industrially, domestic European spin
efforts are forming a unified front on the
foundry side, narrowing the generational
micro- and nano-fabrication gap with

established North American startups.

Photonics and Light-Field Manipulation

A physics team at the University of Oldenburg
in Germany superimposed two intersecting
ultrashort femtosecond laser pulses to
experimentally construct a spatial three-
dimensional light field for the first time, driving
free electrons into three-dimensional spatial
superposition quantum states [¢1. Technically,
this experiment breaks the physical boundary
where conventional planar lasers could only
perform two-dimensional phase modulation,
establishing a novel optical foundation for the
precise preparation of photon—free electron
coupled quantum information carriers on
attosecond spatio-temporal scales t¢1. This
technology is expected to empower ultrafast
electron microscopy imaging and high-
dimensional optical interconnect nodes for

integrated photonic chips within 3 to 5 years.

Novel States of Matter and Physical

Foundations

Physicists have experimentally confirmed the

existence of high-order "octupolar”
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unconventional magnetic order in complex
alloy crystals ®1; concurrently, a materials
chemistry research team discovered through
comparative analysis that lattice spacing can
predict the magnetic ground states of complex
intermetallics with higher precision than the
traditionally used valence electron
concentration (e/a ratio) [°1. Technically, high-
order multipolar magnetism exhibits inherent
high noise resilience against external stray
electromagnetic fields, overturning
conventional physical intuition reliant on
dipolar magnetism for constructing
microscopic structures 81 1°1. This provides a
new design framework for developing
topological quantum memories and ultra-
compact spintronic devices immune to

environmental magnetic fluctuations.

Error-Correction Interconnect

Architecture Analysis

In a recent study published in the journal
Quantum, theoretical physicists systematically
modeled and evaluated the overall
performance of building surface codes (a two-
dimensional lattice local error-correcting code)
using spin qubits via shuttling (moving charge
spins in space by tuning gate voltages) 81,
Technically, the study precisely quantified non-

adiabatic distortions and many-body phase
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noise propagation induced by transport,
demonstrating that if shuttling fidelity drops
below 99.9%, the introduced additional
systematic errors will directly destroy the
inherent error-correction gain of the surface
code [*81, Compared to the mature ion
transport fidelity of trapped-ion platforms
(greater than 99.99%), solid-state spin
shuttling is far more severely affected by
semiconductor interface charge noise; this
serves as a clear warning to hardware vendors
betting on long-distance shuttling
architectures that they must prioritize
developing local in situ entanglement or high-
precision, high-frequency gates, rather than

blindly extending physical transport pathways.
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Logical Error Correction and Compilation

Optimization

Following previous reports on error-correction
overhead reduction, a recent study on
quantum error-correction compilation mapped
classical information to binary linear codes,
successfully reducing the number of magic
state distillation (a technique that purifies
high-fidelity logical states by consuming noisy
ancilla states) measurements for the fault-
tolerant core building block |CCZ) state (a
three-qubit controlled-controlled-Z logical
gate, a key non-Clifford gate for universal fault
tolerance) by 50%, from 12 to 6, cutting overall
physical qubit overhead by more than 26%
(201 Technically, this approach mathematically
integrates classical information checking with
quantum error correction, dramatically pruning
auxiliary measurement circuits for the first time
without code distance reduction, substantially
shrinking the physical core footprint of error-
correcting operations [2°!. Benchmarked
against QuEra's demonstration of 96 logical
qubits and Quantinuum's 48 logical qubits,
non-Clifford logical gates (such as CCZand T
gates) are the primary bottleneck dominating
over 80% of hardware resource overhead; this
breakthrough directly lowers the barrier for
superconducting and trapped-ion fault-

tolerant systems, potentially reducing the
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physical qubit scale required to reach practical
quantum advantage by tens of thousands,
saving hardware vendors years in their race

toward the fault-tolerant era [2°1,

Quantum software platform company Classiq
announced the official launch of its "Fault
Tolerance Engine" and its full integration into
its public software development kit (SDK) 2!
(4311501, Technically, the tool automates for the
first time the compilation pipeline from high-
level algorithmic logic diagrams to physical
fault-tolerant execution plans, automatically
computing across the entire workflow the
number of physical qubits, magic state factory
scale, circuit execution runtime, and failure
rates required to map arbitrary algorithms
onto surface code hardware 43!, This release
marks the transition of quantum software from
an empirical, rough estimation stage to a
standardized, rigorous industrial engineering
design phase, enabling pharmaceutical and
financial institutions to quantitatively evaluate
the true capital return on investment of fault-
tolerant commercial algorithms prior to the

availability of physical hardware.

A research team proposed a scalable memory
recycling and scheduling algorithm tailored for
ultra-large-scale quantum circuits [31.
Technically, this algorithm introduces a

dynamic garbage collection mechanism akin to
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classical operating systems into quantum
circuit compilation for the first time; by
precisely tracking circuit lifecycles, it resets and
reuses intermediate ancilla qubits in situ
during algorithm execution pauses, reducing
peak qubit footprint requirements during
large-scale algorithm runs by approximately
30% !31. This significantly alleviates the
structural contradiction of physical qubit
scarcity in current intermediate-scale quantum

hardware.

Algorithmic Topology and Network

Ecosystem

Physicists have made a theoretical
breakthrough in topological mapping
algorithms, proposing a novel fermion-to-
spin-qubit mapping framework that enables
arbitrary linear scaling of the error-correcting
code distance for the first time without
increasing stabilizer weights (the number of
qubits involved in operators used to measure
errors) 281, Technically, this result overcomes
the theoretical hurdle in quantum chemistry
and materials physics simulations where the
operator weights diverge sharply with system
size when mapping fermionic antisymmetry
onto a two-dimensional grid 281, This lays the
algorithmic groundwork for future fault-

tolerant quantum computers to accurately
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resolve high-temperature superconductivity
mechanisms, molecular dynamics transition

states, and other complex chemical reactions.

Researchers established a new theorem in
fault-tolerant coding theory, proving that
several mainstream error-correcting codes—
such as the 5-qubit perfect code, the 7-qubit
Steane code, the 11-qutrit code, and the 23-
qubit Golay code—are all mathematically and
algebraically equivalent to specific quantum
quadratic residue codes (QR codes) 31,
Technically, this theorem standardizes
previously disparate discrete error-correcting
protocols within a unified number-theoretic
framework for the first time, providing
standard algebraic tools for designing highly
efficient magic state distillation circuits with

ultra-low physical redundancy [3*1,

Distributed quantum networking startup
memQ officially open-sourced the world's first
Distributed Quantum Compiler [2°1, Technically,
this compiler is the first to support
decomposing and mapping large quantum
computing workloads across different vendors
and modalities into heterogeneous distributed
quantum chip networks for collaborative
scheduling, strictly aligning with US federal
cross-platform interoperability guidelines
issued for June 2026 [2°!, Industrially, the

open-source architecture erodes the ability of
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full-stack giants such as IBM and Quantinuum
to maintain closed software moats, opening a
new ecosystem frontier for modular

distributed quantum data center integrators.

Researchers at the US Department of Energy's
Oak Ridge National Laboratory (ORNL)
leveraged the exascale Frontier supercomputer
for simulation verification, developing a novel
quantum algorithm specifically targeting
computational bottlenecks in fluid dynamics
(461, Technically, the algorithm deploys
polynomial speedup mappings tailored to
strong turbulence multiscale coupling in
nonlinear Navier-Stokes equations,
significantly surpassing the convergence limits
of conventional partial differential equation
numerical solvers [¢1. This heralds a
breakthrough beyond classical computing
limits for aircraft aerodynamic shape
optimization, nuclear fusion plasma

confinement, and complex climate modeling.
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Industrial Policy and Capital Injections

The European High Performance Computing
Joint Undertaking (EuroHPC) announced its
latest procurement calls; among the six
dedicated quantum computing grants opened
under the Horizon Europe framework, a total
budget of €119 million (approximately $135
million) remains open for global industry
applications, with the submission portal
closing on November 17, 2026, Beijing Time
(81 From a commercial and competitive
standpoint, the program explicitly channels
capital toward full-stack hardware systems with
manufacturing capabilities exceeding 1,000
physical qubits across trapped-ion,
superconducting, and neutral-atom platforms,
while simultaneously injecting funds into next-
generation quantum key distribution networks,
the Qu-Test hardware benchmarking
laboratory, and the Qu-Pilot industrial pilot

line 1481, This represents a critical state-capital
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maneuver by Europe to reverse its lag behind
the US in large-qubit mass manufacturing for
superconducting and neutral-atom systemes,
aiming to aggressively incubate domestic
deep-tech champions capable of
independently delivering thousand-qubit

compute through large directive orders.

California Governor Gavin Newsom officially
signed strategic legislation announcing a
dedicated support fund to advance the
collaborative development of the nuclear
fusion industry and cutting-edge quantum
computing research 221, Commercially,
California's legislation explicitly mandates
prioritizing quantum simulation algorithms for
controlled fusion plasma confinement
simulations and advanced heat-resistant
materials screening 22!, Geopolitically, this
illustrates the strategic resolve of the world's
largest sub-national economy to tightly bind
frontier computing with next-generation clean
energy, reinforcing California's gravitational

pull for deep-tech capital.

Following previous disclosures, the Roadrunner
Quantum Laboratory (RQL) in Albuquerque,
New Mexico, announced that its 35,000-
square-foot joint industry-research facility is
officially operational, supported by $25 million
in direct state funding from the New Mexico

state government 411491 |ncremental details
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indicate that the first phase has already
onboarded 15 organizations spanning
hardware R&D, control and readout software,
quantum sensing, and venture funds, including
core facilities such as Diraq's silicon spin chip
cryogenic testing platform [131 12411501,
Industrially, New Mexico is leveraging the
scientific reserves of Sandia and Los Alamos
National Laboratories to forge a commercial
quantum stronghold with one-stop
prototyping capabilities in the American

heartland.

Following earlier disclosures regarding
National Quantum Initiative Act (NQIA)
funding trends, the University of California,
Santa Barbara (UCSB) unveiled further
incremental details: its research team will join
three newly renewed NSF Quantum Leap
Challenge Institutes (QLCI) as a core force,
collectively stewarding a $290 million
comprehensive research investment package
(121 Incremental focus centers on engineering
bridges connecting academic frontier physics
mechanisms with commercial semiconductor
wafer foundries, accelerating the transition of
high-fidelity qubit architectures to industrial-

grade foundry lines %21,
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Commercial Deployments and Defense
Orders

Canadian post-quantum security vendor BTQ
Technologies and the Kaia Distributed Ledger
Foundation reached a three-year commercial
agreement to officially deploy its Quantum-
Safe Stablecoin Network (QSSN) across the
Kaia blockchain mainnet 2711501 [ncremental
cooperation confirms that the Unifi wallet,
developed by Asian mobile communications
giant LINE's Web3 arm, ranks among the first
consumer-facing applications to directly
benefit from chain-level account protection,
delivering quantum-resistant upgrades across
account generation, signature verification, and
asset transfers for stablecoin transactions 271,
Commercially, this signals that post-quantum
security technology has broken out of its long-
standing confinement to closed-door proof-of-
concepts on banking backbones, directly
penetrating daily mobile consumer
touchpoints for the first time and constructing
a defensive wall against future quantum
decryption theft for decentralized financial

assets [271,

French photonic quantum computing firm
Quandela signed a strategic partnership
agreement with Vietnamese technology
solutions provider Quanova during the

Vietnam-France Leaders Forum, securing


https://quantumzeitgeist.com/counterpoint-quantum-climate-risk-finra-220/
https://thequantuminsider.com/2026/09/30/quantlase-tests-photonic-computing-platform-on-financial-market-data/
https://quantumzeitgeist.com/counterpoint-quantum-climate-risk-finra-220/
https://quantumzeitgeist.com/counterpoint-quantum-climate-risk-finra-220/

dedicated strategic investment from Vietnam's
Nam A Bank !3°1, In terms of commercial logic,
the capital injection from Nam A Bank will
directly accelerate the validation of photonic
quantum algorithms in Southeast Asian
financial risk control, credit assessment, and
portfolio optimization, establishing an
innovative business model of exporting full-
stack European quantum hardware and
software to emerging markets coupled directly

with commercial financial capital 301,

The North Atlantic Treaty Organization (NATO)
officially released its Quantum Technologies
Roadmap, setting a strict timeline for the
operational deployment and field testing of
military quantum technologies 451, The
document explicitly mandates that member
states initiate full-scale maritime live-force
submarine-hunting and autonomous
navigation trials using quantum
magnetometers and gravimeters between
2026 and 2027, and produce classified
communications defense reports against
quantum cryptanalysis within a prescribed
timeframe 431, This marks the formal transition
of military quantum technology from
fragmented exploratory research into the eve
of unified deployment under NATO tactical

standards.
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An authoritative industry think tank released a
dedicated assessment titled The Florida
Quantum Ecosystem, systematically mapping
Florida's quantum landscape driven by defense
and aerospace 21, The analysis highlights
that, backed by the US Southern Command
and a dense cluster of defense contractors,
Florida is emerging as an industrial stronghold
independent of Silicon Valley in anti-jamming
quantum radar and satellite-free autonomous

navigation [421,

European superconducting hardware vendor
IQM announced the allocation of
approximately 2.8 million additional ordinary
shares for its employee long-term equity
incentive plan to compete globally for top
cryogenic control and quantum error
correction engineering experts [5%1;
concurrently, C12, a French startup based on
carbon nanotube spin systems, signed a
commercial contract with European aerospace
and defense giant Thales to jointly develop
quantum radio-frequency signal processing
units for advanced radar systems [5°1. This
confirms that European quantum startups are
accelerating their penetration into specialized
industrial domains with shorter monetization
cycles—such as defense radar—while securing

scarce engineering talent.
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Entanglement Measurement and

Precision Sensing

A multinational collaborative research team
successfully developed and demonstrated an
entirely new multi-photon state discrimination
scheme on an optical system, resolving in one
stroke the 25-year-old global experimental
challenge of identifying W states in multi-
particle entanglement 531, Technically, W
states are highly robust quantum resources
that retain global entanglement even upon the
loss of a single particle; previously, identifying
such states required full quantum state
tomography with exponentially exploding
measurement overhead. The new method
cleverly constructs a set of interferometric
measurement bases, directly enabling rapid,
high-fidelity projective verification of multi-

photon W states [531. Compared to the current
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photonic multi-qubit entanglement SOTA, this
result clears the engineering bottleneck of
real-time quality verification for distributing
robust, single-point-failure-tolerant entangled
states across multiple nodes in large-scale

distributed quantum networks 531,

A research team achieved a breakthrough in
extended optical source interferometric
imaging, using entangled photons to compress
the weighted measurement variance to within
7% of the theoretical limit, slashing the
measurement error bound by 74% and
achieving a signal-to-noise ratio gain tenfold
that of conventional beam splitters in multi-
station array interferometers 23!, Technically,
theoretical analyses show that distributing
entanglement via quantum repeaters
outperforms direct transmission beyond
approximately 20 kilometers [251. This not only
shatters the classical diffraction limit for
astronomical long-baseline telescopes, but
also boosts detection precision by an order of
magnitude for high-resolution space target

reconnaissance and LiDAR imaging.

Researchers experimentally integrated known
quantum algorithms directly into the
microscopic quantum measurement process
itself for the first time, leveraging signal
amplification effects across more than 128

photonic states to successfully resolve
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additional candidate frequencies of weak
signals 261, Technically, this upends the
traditional separated instrumentation
architecture of "physical sensing first,
algorithmic filtering second,” creating a new
paradigm of "computation-enhanced sensing”
that simultaneously processes and amplifies

weak signals at the photonic layer in parallel

[26]

Cybersecurity and Infrastructure Post-

Quantum Migration

Global internet infrastructure and security
giant Cloudflare announced the formal launch
of a public Certificate Authority (CA), rolling
out an automated, high-concurrency post-
quantum secure certificate issuance service
globally t*5114°1 |Incremental developments
show that in addition to conventional
Transport Layer Security (TLS) certificates,
Cloudflare plans to offer tree-based Merkle
Tree Certificates (MTC), which are currently in
the queue and application phase for inclusion
in major root certificate programs (1511491,
Technically, MTC completely eliminates the
latency associated with complex online
revocation status lookups in conventional
certificates, directly neutralizing the persistent
threat of hackers employing "harvest now,

decrypt later" strategies [*51. Industrially, this
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infrastructure enables millions of small and
medium-sized websites worldwide to activate
post-quantum cryptographic defenses with a
single click without altering underlying

network architectures.

A US federal government agency completed a
post-quantum cryptography (PQC) hardening
deployment across its procured Cisco network,
demonstrating that the average upgrade time
per branch site has been compressed to under
60 minutes when deploying PQC protocols on
existing enterprise Cisco backbone equipment
(521 Technically, this proves that new-
generation post-quantum encryption
algorithms offer outstanding hardware
compatibility and computational overhead
tolerance on existing commercial routers,
firewalls, and secure tunnels 52!, This directly
dispels industry panic that post-quantum
retrofits would cause catastrophic downtime
and widespread hardware obsolescence,
providing a benchmark model for smooth,
large-scale transitions across global financial

and telecommunications networks.

Quantum security hardware firm CUbIQ
introduced a high-speed continuous-variable
quantum key distribution (CV-QKD) module
that plugs directly into Nvidia ConnectX-7
smartNICs 321 Technically, this hardware

encapsulates physical-layer quantum secure
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communication directly within standard
Ethernet optical transceivers, resolving the
security vulnerability of key negotiation
eavesdropping between high-performance
computing cluster nodes within data centers
(321, This elevates physical-layer quantum
security to a foundational standard for data

center compute racks.

UK superconducting quantum company
Oxford Quantum Circuits (OQCQ), in
collaboration with multinational defense giant
QinetiQ, published a case study demonstrating
the deinterleaving and precise threat-source
classification of complex, interleaved radar
pulse sequences in dense electromagnetic
environments using a superconducting
guantum processor paired with a classical
optimization framework 3!, Technically, this
research validates the parallel pattern
recognition potential of quantum computing
when processing multi-source, densely
overlapping RF signals, delivering a technical
prototype for next-generation electronic
warfare systems capable of millisecond-level
enemy radar reconnaissance and jamming

locks [51,

The US National Science Foundation (NSF)
awarded $600,000 to a joint team from Stony
Brook University and the University of Hawaii

at Manoa to develop "Quantum Intelligent
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Sensor Networks" (QISN) 1, Technically, this
project focuses on constructing spatially
distributed entangled sensor arrays; through
cooperative sensing across quantum entangled
states among multiple sensor nodes, it
achieves a networked enhancement in overall
detection sensitivity for weak magnetic and
gravitational fields beyond the classical

standard quantum limit 1,

The Institute for Bioengineering of Catalonia
(IBEC) in Spain successfully installed and
operated its first POLARIS hyperpolarization
system, officially joining the European Q-AID
guantum magnetic resonance imaging (MRI)
collaborative network 21, Technically, this
instrument leverages microscopic quantum
spin hyperpolarization to enhance NMR signals
of biological samples tens of thousands of
times, enabling clinical-grade equipment to
track malignant tumors with precision in early
molecular and cellular metabolic stages

without radiation risks [211,

Multinational chemical and biopharmaceutical
giants issued clear industrial-grade benchmark
requirements to quantum computing
companies, emphasizing that the industry's
core bottleneck is not raw quantum volume or
nominal qubit counts, but rather the
mandatory achievement of "chemical

accuracy” (i.e., an error under 1 kcal/mol) in
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simulations of molecular orbital energy level
differences, chemical reaction activation
energy barriers, and non-equilibrium
transition-state dynamics 1. This compels
quantum algorithm developers to abandon toy
models lacking chemical reality in favor of
targeted fault-tolerant circuit compilation for

industrial catalysis and drug discovery.

06 Impact

Today's Impact

1 Synergy between underlying error-
correction algorithms and compilation
toolchains passively accelerates fault-
tolerant commercialization timelines:
From binary linear codes slashing |CCZ)
magic state distillation measurements by
50% (from 12 to 6) [2°1, to Classiq rolling out
an end-to-end surface code resource
estimation engine 43, to large-scale

dynamic quantum memory recycling 3], the
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error-correction layer is undergoing a
paradigm shift from "pure physical
hardware scaling” to "collaborative
algorithmic and compilation overhead
reduction.” This lowers the physical
hardware threshold required to reach one
million quantum volume and practical
logical qubits by over 25%, pulling the
expected timeline for automakers,
pharmaceutical firms, and financial
institutions to deploy fault-tolerant
computing forward from the originally
estimated 2030s to around 2028. Next,
closely watch the compilation adaptation of
the Classiq toolchain against real error-
correction data from Google Willow or

Quantinuum.

Resonance between consumer mobile
ecosystems and backbone networks
brings PQC migration ahead of schedule
into daily applications: LINE's mass-user
Unifi wallet directly adopted a quantum-
safe stablecoin network 27!, coupled with
Cloudflare launching a free, public Merkle
tree anti-eavesdropping certificate service
(151 and Cisco demonstrating seamless
network upgrades in under an hour per site
[521—completely shattering the stereotype
that post-quantum cryptography is "slow to
deploy, cost-prohibitive, and restricted to

military dedicated networks." Everyday
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consumer mobile assets and daily web
browsing are gaining passive post-quantum
defenses. Next, closely watch whether
mainstream public blockchains accelerate
account abstraction and underlying
signature hard forks at the consensus layer
in response to consumer wallet demands for

post-quantum security.

European public funding and US
heartland research hubs gain momentum
as the thousand-qubit industrial arms
race heats up: The EU EuroHPC released
€119 million in dedicated grants targeted
squarely at 1,000-qubit trapped-ion and
superconducting platforms 481, California
funded a fusion-quantum synergy strategy
(221 and New Mexico's 35,000-square-foot
facility attracted 15 full-stack partners
including Diraq [*311*41, The focus of global
quantum compute competition has shifted
definitively from "single-chip physical
demonstrations in the lab" to "industrialized
testing platforms and thousand-qubit
manufacturing supply chains.” Next,
monitor the list of winning thousand-qubit
full-system consortia following EuroHPC's

mid-November application deadline.

Dual breakthroughs in medical imaging
and electronic defense initiate real-world
valorization of quantum tech in vertical

sectors: Barcelona installed the POLARIS
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system to join the pan-European medical
imaging network 21, OQC partnered with
QinetiQ on radar pulse deinterleaving !,
and CUbIQ plugged quantum-safe modules
directly into Nvidia high-speed smartNICs
(321 Quantum technology is rapidly
converging from long-horizon general-
purpose computing narratives into
specialized equipment delivering immediate
economic and national defense value. Next,
observe the positive detection rate
comparisons of the POLARIS
hyperpolarization system in multi-center

clinical trials for oncology screening.

07 Other

Editorial Commentary

REPUBLIQUE
FRANCAISE

FRENCH

NATIONAL QUANTUM UPDATE
SEPTEMBER 2026

Examining the current trajectory of quantum
computing, the industry is navigating a
profound inflection point from hype to

substance. Over the past several years, capital
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markets and academia often fixated excessively
on single-dimensional benchmark vanity
metrics like "doubling physical qubit counts,”
overlooking deep engineering hurdles such as
control cabling thermal loads, magic state
distillation overhead, and system failure rates.
Recent breakthroughs clearly indicate that the
focal point of technical breakthroughs has
shifted from blindly expanding physical qubits
to fundamental overhead reduction—
exemplified by microvolt-level passive noise
suppression and halving the required
measurement operations. This convergence
driven by miniaturized physical control and
mathematical algorithm innovations is
fundamentally reshaping the systems
engineering bedrock of fault-tolerant quantum

computers.

In terms of industrial and geopolitical
dynamics, the global quantum ecosystem
exhibits unprecedented deployment
acceleration. From rapid post-quantum
cryptographic retrofits completed within one
hour per site in government and enterprise
networks to proactive integration of chain-
level quantum resistance into consumer
mobile wallets, defensive maturity is noticeably
outpacing the offensive evolution of quantum
breaking capabilities. Meanwhile, from

EuroHPC's hundred-million-euro targeted



funding for thousand-qubit pilot lines to the
commissioning of tens of thousands of square
feet of end-to-end testing facilities in the
North American interior, state capital and
defense contracts are forcefully propelling
fragmented startups into scaled modern
industrial ecosystems. For secondary markets
and long-term strategic investors, the core
logic for evaluating quantum ventures is no
longer about demonstrating how many
uncorrected toy qubits they can run, but
whether they command the manufacturability
of standard semiconductor wafer foundries
and can successfully execute full-pipeline fault-
tolerant compilation across real-world

operational networks.
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