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01 H i g h l i g h t s

Highlights

Japan's NTT and optical-quantum startup

OptQC have formed a capital and business

alliance, targeting a fault-tolerant optical

quantum computer with one million physical

qubits by 2030 [8][23]. This may be the most

explicit hard-deadline commitment on the

optical roadmap to date, locking a million-
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qubit-class fault-tolerant machine as a mid-

term delivery goal for the first time [8][23].

IonQ and EPB are partnering to establish a

Tennessee quantum communication research

center and will deploy the first commercial

quantum memory on an operational fiber-optic

network, pushing quantum networks from the

lab into the field [11][43][48].

02 H a r d w a r e

Hardware Frontier

Optical Quantum Computing

OptQC and NTT have signed a capital alliance to

jointly develop a million-qubit-class fault-tolerant

optical quantum computer, with NTT making a

strategic equity investment [8][23]. This is the
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boldest volume-production timeline yet on the

optical roadmap: one million physical qubits far

exceeds the scale targeted by the current

photonic-fusion leader PsiQuantum (whose

Omega chip is only in the tens-of-qubits class),

and it explicitly points to fault tolerance by 2030 

[8][23]. However, the optical roadmap currently

lacks an end-to-end loss budget and a

demonstration of looped error correction; it

remains to be seen whether NTT's engineering

capabilities can fill the integration gaps [8][23].

QuiX Quantum has launched the Alquor 2.0 rack-

mountable photonic processor, offering 8-, 20-,

and 32-mode configurations [13][40][47]. This

signals that programmable photonic processors

are beginning to evolve toward standardized multi-

mode platforms, but the mode count is still far

below the scale required for practical fault

tolerance, and no conditional fidelities or loss

budgets have been published [13][40][47].

Trapped Ions

IonQ and EPB will build the Tennessee Quantum

Communication Research Center in Chattanooga,

deploying the first commercial quantum memory

on an operational fiber network [11][43][48]. This is

the first time a trapped-ion quantum memory

enters a field-network environment; if it

successfully validates remote entanglement
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distribution, it could provide a critical node for

distributed quantum computing [11][43][48].

IonQ and Sandia National Laboratories have

signed an MOU to accelerate quantum co-design

for national security applications [48]. This move

directly ties trapped-ion hardware to defense

requirements and may accelerate the

development of customized hardware for specific

algorithms (e.g., optimization, simulation) [48].

Unitary Quantum (China's only pure-QCCD

trapped-ion company) has completed a Series A

funding round of several hundred million RMB, led

by Shenzhen Capital Group, less than four months

after its Pre-A round [45]. The speed of fundraising

shows capital's confidence in the QCCD

approach, but its publicly disclosed technical

metrics have yet to benchmark against top players

like Quantinuum and IonQ, and a gap remains to

the trapped-ion state-of-the-art of 99.99% two-

qubit gate fidelity [45].

Quantum Networks and Communication

Quantum Corridor, Ciena, and Toshiba have tested

1.6 Tb/s quantum-safe optical transport

encryption on a live network [35]. This is a

milestone for the convergence of quantum key

distribution and classical high-speed optical

communication; the 1.6 Tb/s rate approaches the

needs of commercial backbone networks, but
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details on key rate and security proofs were not

disclosed [35].

enQase and Light Rider are partnering to build

quantum-safe communication infrastructure [34].

The collaboration combines post-quantum

cryptography with quantum key distribution,

aiming to provide defense-in-depth for critical

infrastructure, but the specific technical approach

and deployment scale were not made public [34].

Superconducting Quantum Computing

IQM has confirmed its 2026 guidance, with an

order backlog exceeding €102 million [37]. As

Europe's first publicly listed quantum hardware

company, its order volume reflects the

accelerating penetration of the superconducting

route in the enterprise market, though attention

should be paid to the gap between its system

fidelities (median F₂Q ~99.5%) and those of IBM

and Google [37].

D-Wave and Nasdaq Verafin are collaborating to

develop a quantum-hybrid application for financial

crime detection [7]. This is the first large-scale

collaboration for quantum annealing in the

financial compliance sector; if the model's

performance surpasses classical methods, it

could open a niche market for specialized

quantum computing in regulatory technology [7].
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03 A l g o r i t h m s

Algorithms and Software

Horizon Quantum has released the Beryllium

software development tool, introducing object-

oriented programming to quantum software and

supporting reusable quantum data types [22]. This

could lower the barrier to quantum algorithm

development, allowing classical programmers to

build quantum programs just as they build

classical data structures, though its compilation

efficiency and cross-platform compatibility need

verification [22].

JIJ has completed an ¥840 million (~$5.2 million)

funding round to expand its Qamomile

optimization middleware platform and has joined

the Quantinuum partner program [10][49].

Quantum optimization middleware is a critical

layer connecting applications and hardware; JIJ
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joining the Quantinuum ecosystem may accelerate

its deployment in finance, manufacturing, and

other scenarios [10][49].

The QuantumChain hybrid quantum-classical

neural network has boosted financial fraud

detection accuracy to 85% [20]. Compared to

purely classical models, this improvement may

demonstrate the advantage of quantum neural

networks on specific classification tasks, but more

benchmarks are needed to rule out incidental

contributions from quantum noise [20].

04 I n d u s t r y

Industry and Ecosystem

Two U.S. Executive Orders move quantum

technology from research to execution,

accelerating quantum computing and mandating

post-quantum cryptography migration, with
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federal agencies required to complete migration

by 2030/2031 [3][19]. This injects a strong

stimulus into the quantum security industry,

potentially triggering global regulatory follow-

through and directly benefiting companies offering

post-quantum cryptography solutions (e.g.,

Thales, enQase) [3][19][38].

PsiQuantum has committed $250,000 to fund

quantum workforce development in South

Chicago [9]. As the anchor tenant of the Illinois

Quantum Park, this move aims to cultivate a local

talent pipeline and alleviate the chronic talent

shortage in the quantum industry [9].

Fujitsu, Monash University, and CSIRO have

signed an MOU to accelerate the development of

practical quantum applications and cultivate

industry talent [12][41]. Australia gains direct

access to Fujitsu's quantum systems through this

deal, potentially promoting differentiated

development of the quantum ecosystem in the

Asia-Pacific region [12][41].

Horizon Quantum's cash position increased to

$113.3 million in Q2, a sequential increase of

$16.7 million [24][36]. The strong cash reserve,

bolstered by warrant exercises, provides ample

funding for the commercialization of its software

platform, though the revenue conversion rate

warrants attention [24][36].
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Thales has launched the Luna 8 Hardware

Security Module, supporting post-quantum

cryptography [38]. This product directly responds

to the Executive Order requirements and may

become a standard configuration for government

and financial clients during the transition period 

[38].

Assail and Qanapi have signed a 5-year, $4.125

million contract involving autonomous red-teaming

and the mutual deployment of a post-quantum

encryption platform [44]. This transaction model

(security services in exchange for encryption

products) could become an emerging commercial

paradigm in the quantum security sector [44].

Atomionics has opened a quantum sensing center

in Singapore to advance marine gravity surveys 

[46]. This is the first such facility in Asia; if

quantum gravimeters are successfully deployed in

marine environments, they could disrupt resource

exploration and navigation [46].

05 O t h e r
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Academic Frontier

A University of Chicago team has enhanced

entanglement fidelity by accumulating and

shuffling entangled states and leveraging shared

randomness [27]. This technique may offer new

ideas for entanglement purification in distributed

quantum computing, but a quantitative

comparison with existing schemes has not yet

been published [27].

UCSB and UCLA have developed a quantum

copy-resistant encryption scheme achieving

single-bit information-theoretic security [25]. This

is a foundational advance in quantum

cryptography, proving for the first time that

information-theoretic security is achievable even

under quantum copy attacks, though practical

deployment requires solving efficiency issues [25].

Theoretical work has unified the limits of

semiparametric statistical efficiency for classical
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and quantum settings, generalizing the Cramér-

Rao and Helstrom bounds [21]. This framework

may provide stricter performance benchmarks for

quantum metrology and sensor design [21].

Researchers have proposed the HEDMoL method,

which accurately predicts the properties of large

molecules by transferring knowledge of electronic

behavior from small molecules, avoiding

expensive electronic-level calculations [14]. This

could accelerate quantum chemistry simulations

in drug discovery and materials design, though its

generalization ability for strongly correlated

systems needs verification [14].

On-demand integration of microwave-to-optical

transduction and quantum memory has been

achieved for the first time [4]. This result

combines two key quantum repeater

functionalities, marking an important step toward

practical quantum repeaters, but conversion

efficiency and storage time have not yet reached

practical thresholds [4].

A fiber cavity has elevated single-atom

cooperativity to a new level, compatible with ⁸⁷Rb

atom arrays [18]. High cooperativity is a core

metric for efficient light-matter interfaces; this

advance may propel the development of quantum

network nodes based on atom arrays [18].

An acoustic black hole firewall theory emerges

from vanishing phonon entanglement [15]. This
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work extends the AMPS thought experiment to

acoustic analog systems and may provide a

testable platform for quantum gravity and the

information paradox [15].

A theoretical model quantizing the magnetic

monopole charge of Jupiter's vortices has been

proposed [16]. This research links quantum vortex

dynamics with astrophysical observations and

may inspire novel topological quantum simulations

[16].

A sensitivity flow model in spin chains clarifies the

behavior of sensitivity loss when a quantum

system interacts with its environment [17]. This

has guiding significance for the noise-protection

design of quantum sensors and communication

networks [17].

Fermionic quantum Monte Carlo sweeps

efficiently reveal entanglement entropy near the

Gross-Neveu critical point [6]. This method breaks

through the bottleneck of calculating

entanglement entropy in fermionic systems and

may accelerate research on phase transitions in

strongly correlated quantum matter [6].

A master equation theory for quasi-probabilities

has been proposed, expanding the toolkit for

characterizing disorder [5]. This theory may

provide new analytical tools for quantum

thermodynamics and resource theories [5].
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06 I m p a c t

This Week's Impact

The optical quantum computing roadmap

receives a strong endorsement: The injection

of NTT's capital and engineering resources into

OptQC gives the optical route a major

corporate backer similar to those for

superconducting (IBM/Google) or trapped-ion

(Quantinuum) approaches for the first time.

However, the 2030 million-qubit target is

aggressive; competitors and investors should

closely monitor subsequent prototype

validation milestones [8][23].

1

U.S. quantum policy enters the execution

phase: The Executive Orders mandating post-

quantum cryptography migration directly

benefit security vendors like Thales and

enQase and may accelerate federal

2
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procurement of quantum computing services.

Hardware players like IonQ and Quantinuum

should prepare compliance roadmaps [3][19]

[38].

Quantum networks move from the lab to the

field: The IonQ-EPB quantum memory

deployment and Quantum Corridor's 1.6 Tb/s

quantum-safe transmission test signal that

quantum communication is beginning to

integrate into existing telecom infrastructure.

Carriers and equipment vendors need to

assess quantum-safe upgrade paths [11][35]

[43][48].

3

The maturity of the quantum software

toolchain increases: Horizon's object-oriented

quantum programming and JIJ's optimization

middleware joining the Quantinuum ecosystem

may lower application development barriers

and accelerate quantum readiness in finance,

manufacturing, and other industries [10][22]

[49].

4

Talent and ecosystem competition

intensifies: PsiQuantum's Chicago workforce

investment, the Fujitsu-Australia collaboration,

and Atomionics' Singapore sensing center all

show that major players are globally positioning

for talent and regional ecosystems; the

quantum talent war is escalating [9][12][41][46].

5
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07 O t h e r

Editor's Note

The most intriguing development this week is the

"big bet" on the optical quantum computing

roadmap. NTT and OptQC directly calling for a

million-qubit fault-tolerant machine by 2030 is rare

in the quantum hardware community—most

players avoid mentioning specific years or only

give technical milestones. The optical route's

advantages lie in room-temperature operation and

native network compatibility, but its weaknesses

are equally fatal: photon loss, the absence of

deterministic logic gates, and the lack of a closed-

loop error correction demonstration. NTT's deep

background in optical communication may

overcome some engineering challenges, but the

physical barriers will not disappear because of

capital. If this target is to be taken seriously,



breakthrough demonstrations in loss budgets,

chip-to-chip interconnect fidelity, and error

detection must be seen in the next four years;

otherwise, the market will view it as a marketing

narrative.

Another trend is the "policy bull" for the quantum

security industry. The U.S. Executive Orders

setting hard deadlines for post-quantum

cryptography migration effectively create a

template for global regulators. Vendors like Thales

and enQase have already launched compliant

products, but the real challenge lies in the

complexity and cost of migration—historically,

cryptographic algorithm migrations have often

taken over a decade. The quantum community

should be wary of the illusion that "certification

equals security," because post-quantum

algorithms themselves are still evolving, and

quantum attack capabilities are also advancing. In

the next two years, real-world attack-and-defense

drills for post-quantum cryptography will become

the standard for validation.
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