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Reading time ~35 min read 1 Quantum-resistant Bitcoin transaction goes
on-chain for the first time StarkWare's
CURRENTSOTA experiment shows Bitcoin users may have an
emergency escape route against quantum
Physical qubits 1,180
attacks, with the transaction actually mined ]
2Q fidelity 99.99% :
— quantum security moves from paper to on-
Logical qubits 96 LQ chain.

2 New Mexico matching funds bet on practical

Quantum hardware SOTA table quantum by 2033 The state government is

providing matching funds for companies in
Phase C of DARPA's Quantum Benchmarking

Initiative, targeting practical-scale quantum by
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2033 [13] — government funding intensifies the

quantum race.

3 QuantrolOx and QURECA team up to train
quantum hardware engineers Launching the
Quantum EDGE Academy, using flight-
simulator-style software environments to train
automated QPU operations 4! — the quantum

workforce gap gets a commercial solution.

02 Hardware

Hardware Frontier

Quantum Key Distribution

Eavesdropping detection with 15% qubit
probability Experimental QKD detects
eavesdropping on 15% of shared qubits without
discarding any key material; traditional methods
require revealing and sacrificing key bits to verify
security [*1. This is a new direction in QKD
security verification, embedding cryptographic

operations into photonic quantum switches and
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achieving covert eavesdropping detection through
controlled qubits. The impact on QKD practicality
is direct: key-rate loss drops from a significant
fraction in conventional schemes to zero; if
independently verified, this will change the

security-margin design of QKD systems.

Photon shape encoding pushes key rate to 0.9
Kb/s A new QKD protocol encodes data using
spatial modes of photons, achieving a key rate of
0.9 Kb/s [181, This represents an expansion of
QKD encoding dimensions, adding a degree of
freedom compared to traditional polarization or
phase encoding. For quantum-secure network
deployers, 0.9 Kb/s remains far below classical
communication, but it has entered the acceptable

range for scenarios such as low-speed loT.

Superconducting Qubits

NIST and University of Maryland propose
experimental scheme for quantum autonomous
gates Researchers have proposed an
experimental implementation of quantum
autonomous gates, published in Quantum Science
and Technology on August 28, 2026 [61,
Autonomous gates execute quantum operations
without external classical control, representing
one path toward reducing control-electronics
overhead. This has potential value for
superconducting-route scalability, but it remains at

the experimental-proposal stage with no fidelity
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data reported, so it cannot be benchmarked
against the current superconducting two-qubit

gate SOTA (99.5%-99.9%).

Trapped-lon Qubits

Geometric phase gates push entanglement
fidelity above 0.99 Researchers achieved Bell-
state fidelity exceeding 0.99 on trapped-ion
qubits, even with motional excitation of up to 10
phonons [, This result matches the top tier of
the trapped-ion route (Quantinuum Helios all-pair
F2Q 99.921%, lonQ EQC prototype single-pair
99.99%), but the report does not specify whether
it is a single-pair or system-wide metric; if single-
pair with no parallel data, it still lags commercial
all-pair SOTA by an order of magnitude. Distance
to fault tolerance still lacks system-wide parallel

gate fidelity and scalable-architecture validation.

Spin Qubits

Frozen impurities extend spin-qubit coherence
time to 0.2 seconds Nuclear spins in solids are
leading candidates for quantum networks and
quantum repeaters; direct all-optical initialization,
coherent control, and readout of individual
nuclear-spin qubits have long been a challenge.
By freezing paramagnetic impurities, coherence
time exceeds 0.2 seconds with single-shot
readout fidelity of 91(2)% [1¢!. For individual

nuclear-spin qubits with all-optical initialization,
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coherent control, and readout, a coherence time
exceeding 0.2 seconds is significant progress.
However, readout fidelity of 91% remains below
the fault-tolerance threshold (typically above
99%), and scalability is not addressed; if
independently reproduced, this result would

substantially improve quantum-repeater feasibility.

Topological and Quantum Materials

PTB and Wiirzburg explore magnetic-field-free
quantum resistance standard Dr. Kajetan
Fijalkowski and PTB are using the quantum
anomalous Hall effect to develop a new resistance
standard that achieves high precision without an
external magnetic field 121, This is a metrology
application; the quantum anomalous Hall effect
provides topologically protected quantized
resistance. It has long-term implications for
precision measurement and standards
development, but the commercial timeline is

measured in years.

03 Algorithms
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Algorithms and Software

Quantum computer identifies particle tracks in
LHCDb collisions Researchers at Nikhef Maastricht
used a quantum computer to identify particle
tracks from LHCDb collision data, with results
comparable to classical methods [*°1. This is a
feasibility demonstration of quantum computing
for high-energy-physics data analysis; results are
comparable to classical methods but do not
surpass them. For the particle-physics community
and quantum-algorithm developers, the signal is
clear: quantum advantage has not yet emerged,

but the integration path is visible.

Holographic framework connects quantum-
channel behavior to topology Researchers
proposed a holographic framework connecting d-
dimensional quantum channels to (d+1)-
dimensional wavefunctions, revealing how
spontaneous symmetry breaking arises from
boundary anyon condensation [*7!, This is a
theoretical advance, offering new perspectives for

quantum-channel classification and topological
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quantum computing. It may have long-term
inspiration for quantum error-correcting code

design, but no near-term engineering impact.

Quantum machine learning accelerates qubit
tuning Quantum Machines and Academia Sinica
demonstrated that manual tuning of a two-qubit
gate typically takes about 15 minutes, while a
reinforcement-learning agent can complete
calibration in about 25 seconds; the OPX1000
controller is connected to a classical GPU
accelerator via OPNIC for real-time hardware-
feedback continuous tuning ', Thisis a
substantial advance in quantum-control
automation: tuning time is reduced by roughly
36x%. The impact on quantum-computing hardware
operational costs is direct, especially for mid-scale

systems requiring frequent calibration.

04 Industry

Industry and Ecosystem

QuantumEDGE

ACADEMY
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QuantrolOx and QURECA launch quantum
hardware training academy Quantum
measurement-and-control software developer
QuantrolOx (Espoo, Finland / Oxford, UK) and
quantum-education provider QURECA (Glasgow,
UK) have partnered to launch the Quantum EDGE
Academy, integrated into QURECA's education
catalog, offering a flight-simulator-style software
environment to train experimentalists, technicians,
and hardware engineers in automated QPU
development, tuning, and qubit characterization
(41 Commercial implication: the quantum
workforce shortage is an industry bottleneck, and
the monetization path for training products is
clear. For quantum companies and hiring
managers, increased supply of qualified operators

may reduce labor costs.

New Mexico matching funds target practical
quantum computing by 2033 The New Mexico
Office of Technology and Innovation is providing
matching funds for quantum companies
participating in Phase C of DARPA's Quantum
Benchmarking Initiative, targeting practical-scale
guantum computing by 2033 [131, Following the
August 27 report, the new development is the
explicit linkage of matching funds to DARPA
Phase C. For quantum startups, state-level
funding can ease financing pressure; for investors,
sustained government commitment reinforces

long-term expectations.
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Nancy Grace Roman Space Telescope
launches NASA's Nancy Grace Roman Space
Telescope has launched and will probe dark
matter and dark energy, discover exoplanets, and
study stars 29!, Following the August 28 report,
the new development is that the launch has been
completed. This is an astrophysics mission, not
quantum computing, but it intersects with
quantum sensing and fundamental-physics
research; it has market-sentiment implications for

the space-tech sector.

05 Other

Academic Frontier

Unifying three quantum reference-frame
approaches Researchers at the Okinawa Institute
of Science and Technology (OIST) have unified
three internal quantum reference-frame
approaches, advancing research in quantum
gravity, gauge theory, and fundamental physics

[8] This is a theoretical framework integration,
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bringing three internal quantum reference-frame
methods into a unified description. It has potential
guiding significance for quantum-gravity
experiment design, but remains far from

experimental verification.

Quantum interference causes supercurrent
oscillations in superconducting nanojunctions
New theory details how quantum interference of
Andreev states affects supercurrent in
superconducting nanojunctions, revealing
coherent oscillations when barrier transmittance is
below 1 [?1. This is a condensed-matter
theoretical advance with reference value for
superconducting quantum-device design. For
quantum-computing hardware, it may improve
Josephson-junction modeling, but has no direct

short-term impact.

Quantum cooling is harder than it looks
Research explains that although real systems
dissipate heat efficiently, sampling equilibrium
distributions on a quantum computer — a key
step in simulating cooling — remains difficult [14],
This is a quantum-algorithm complexity result that
sets boundaries on quantum simulation of cooling
processes. For quantum-simulation applications in
materials science and drug design, it suggests
cooling simulation may not be a near-term

advantage scenario.
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Active gauge fields realized experimentally
Researchers at the University of lllinois and the
University of Birmingham experimentally realized
tunable non-Abelian gauge fields, using oscillators
to generate local pseudo-spins and engineering
couplings through real-time feedback 7!, This is
an important step for quantum simulation; non-
Abelian gauge fields are a core structure of the
Standard Model of particle physics. It directly
advances quantum-simulator research in high-
energy physics, though a gap remains before

practical application.

Signs of quantum gravity may be an illusion A
new theoretical framework suggests that some
experiments appearing to show quantum behavior
of gravity may have more mundane explanations;
researchers found that scenarios involving so-
called "gravitational superposition" can be
reproduced by classical models [*?!. This
challenges experimental evidence for quantum
gravity and reminds the community to interpret
results cautiously. The impact on the quantum-
gravity research community is significant and may

trigger a reassessment of experimental design.

06 Impact
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Today's Impact

1 Bitcoin holders gain a contingency plan:
StarkWare's quantum-resistant transaction has
actually been mined, showing Bitcoin may have
an emergency escape route against quantum
attacks [11: watch in the short term whether
standardization discussions emerge around

such schemes.

2 Quantum hardware operational costs poised
to decline: Reinforcement-learning tuning
shrinks two-qubit gate calibration from 15
minutes to 25 seconds [*!1; quantum-
computing companies can reduce manual

tuning time and accelerate device turnaround.

3 Quantum-secure communication research
accelerates: 15% qubit eavesdropping
detection and photon-shape-encoded QKD [>]
[18] provide new paths for QKD practicality;
telecom and financial security teams should

track subsequent independent verification.

4 Quantum workforce training

commercialization begins: The QuantrolOx—
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QURECA training academy [4] fills the
hardware-operator gap; hiring pressure at

guantum companies may ease.

5 Government funding continues to intensify
the quantum race: New Mexico matching
funds 13! reinforce U.S. state-level support for
practical quantum computing; investors can

watch for startups receiving matching funds.

07 Other

Editor's Note

The most noteworthy item today is quantum
security moving from theory to on-chain: the
actual mining of a quantum-resistant Bitcoin
transaction marks the cryptocurrency community
beginning to take the quantum threat seriously.
This is not a technological breakthrough but an
engineering validation — showing that adding a
quantum-security layer on existing infrastructure is

feasible. For investors, this reduces the tail risk of


https://quantumcomputingreport.com/quantrolox-and-qureca-partner-to-launch-quantum-edge-academy-for-hands-on-hardware-training/
https://quantumzeitgeist.com/helmholtz-prize-quantum-magnet-free-resistance/

quantum computers suddenly threatening Bitcoin,

though it should be noted that the scheme

remains experimental and has not undergone

large-scale audit.

Another trend is the automation of quantum

control: from quantum autonomous gates to

reinforcement-learning tuning, reducing human

intervention is becoming an inevitable path for

hardware scaling. In current quantum-computer

operational costs, manual calibration accounts for

a significant share; the commercialization of

automation tools will change the cost structure of

quantum companies. In the coming year, we

should watch whether such tools are integrated by

leading hardware vendors and whether an

independent calibration-services market emerges.
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