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Physical qubits required to break online banking
encryption drop to 23,000
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Reading time ~79 min read 1 Cat Qubits Slash RSA Cracking Overhead
by 97% French company Alice & Bob

CURRENTSOTA calculates that breaking RSA-2048 requires

physical qubis 1180 only 22,593 physical qubits '**'—a 40-fold
reduction compared to Google's baseline,

2Q ficelity 99% bringing the million-physical-qubit

Logical qubits 96 LQ threshold down to the 20,000 range.

2 Kelvin Quantum Secures £1.65M in
Funding A co-founder of Kelvin Quantum
has been awarded a £1.65 million grant
from UK Research and Innovation (UKRI) to
develop cryogenic control and readout

chips 221—overcoming dilution refrigerator
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wiring thermal load bottlenecks and
accelerating full-system integration for

thousands of qubits.

3 E.ON and Qoro Achieve 3x Speedup in
Grid Dispatch Germany's E.ON and Qoro
leveraged spatial circuit packing on IBM
hardware to accelerate distributed energy
resource dispatch by approximately 3x 27!
—optimizing hardware-software
orchestration via spatial layout to validate
the application potential for utility-scale

dispatch.

02 Hardware

Hardware Frontiers

Superconducting Modality

A research team from the University of Sydney,
using IBM's 120-qubit Nighthawk r2 processor
(ibm_phoenix) and dynamic roving syndrome

measurement circuits, achieved sustained error


https://quantumzeitgeist.com/qoro-quantum-peer-energy-scheduling-gets/

suppression across 170 rounds of continuous
quantum error correction and successfully
demonstrated the preparation of a multi-qubit
logical Bell state (a maximally entangled state

between two logical qubits) 81

— Technical implications: Against public
superconducting baselines, Google Willow
previously achieved a real-time closed-loop
error correction with an error suppression
factor A = 2.1 on a distance-7 (d=7) surface
code (a 2D grid quantum error correction
code); the University of Sydney result
pushes stable error correction to 170 rounds
on a square-lattice superconducting chip,
confirming that dynamic orchestration can
effectively suppress the propagation of local
defects. However, at the physical level, a gap
of approximately 0.4% remains relative to
the superconducting state-of-the-art (SOTA)
two-qubit gate fidelity of 99.9% (full-chip
median), a real-time decoding feedback
loop has not yet been closed, and
coherence times remain constrained by 2-
to 3-fold periodic fluctuations induced by
two-level systems (TLS, microwave loss

defects caused by material imperfections).

— Strategic impact: Provides a reusable error
correction inspection paradigm for fault-
tolerant computing on square-grid

architectures, directly impacting the IBM
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ecosystem and global superconducting
roadmaps, and is expected to become a
benchmark paradigm for validating multi-

logical-qubit operations within two years.

Quantum software vendor BlueQubit, in
collaboration with EPFL and the XPRIZE
Foundation, executed random circuit sampling
(a benchmark for testing quantum advantage
over classical limits) on IBM's 120-qubit
Nighthawk r2 chip (ibm_phoenix). Using
fidelity data obtained from 61 active qubits,
the computational complexity would require
more than 100 years for classical

supercomputers to replicate ¢,

— Technical implications: Compared to the
heavy-hex lattice topology of the earlier IBM
Heron processor, Nighthawk r2 adopts a
square-grid topology integrating 218
tunable couplers, increasing circuit
complexity by approximately 30%. However,
it must be noted that this benchmark only
demonstrates advantage in sampling
specific mathematical distributions rather
than universal fault-tolerant computation.
Furthermore, only 61 qubits were activated
in the experiment—nearly half the scale of
full 120-qubit coherent operation—and it
has yet to demonstrate logical error

correction gain.


https://quantumcomputingreport.com/bluequbit-benchmarks-quantum-computational-advantage-in-random-circuit-sampling-on-ibm-nighthawk-r2-hardware/

— Strategic impact: Consolidates IBM's
computational verification edge in the noisy
intermediate-scale hardware era and
establishes a quantitative benchmark for
million-dollar commercial quantum

challenges.

Finnish company IQM announced that its 54-
qubit Emerald superconducting processor
achieved simultaneous entanglement across all
54 qubits on the chip, officially opening access

to cloud users [331144]

— Technical implications: This achievement
marks full-chip entanglement on a
commercial superconducting cloud system.
However, compared to trapped-ion SOTA
benchmarks (such as Quantinuum Helios
achieving a 50-logical-qubit GHZ state and
94 error-detecting logical qubits globally
entangled), superconducting physical qubit
entanglement does not yet enter the fault-
tolerant logical regime. Furthermore, the
median two-qubit gate fidelity for the 54
qubits hovers around 99.5%, trailing Helios's
commercial SOTA level of 99.921% across all
qubit pairs, and multi-qubit parallel
operations remain constrained by
microwave crosstalk (parasitic interference

between neighboring qubits).

— Strategic impact: Enhances the commercial

appeal of European domestic cloud
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quantum hardware, directly impacting the
pricing of multinational cloud quantum
services, and allows cloud algorithm
developers to utilize full-chip entanglement

resources starting immediately.

A team from Chalmers University of
Technology in Sweden successfully reduced
parasitic coupling from microwave control
lines to neighboring qubits by re-engineering
the geometric layout of parasitic drive
capacitances (unintended indirect capacitance
between control lines and qubits) on

superconducting qubit chips 321,

— Technical implications: Suppresses crosstalk
noise floors without adding extra physical
shielding or complex microwave routing,
crossing an engineering threshold toward
resolving signal cross-talk bottlenecks in
high-density multi-layer superconducting

wiring.

— Strategic impact: Results are directly open-
sourced for foundry integration and are
expected to permeate into third-generation
superconducting chip tape-out standards
within 12 to 18 months.

Neutral Atoms and Photonics

France's Pasqal utilized a 256-qubit neutral-

atom processor to simulate the dynamical
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relaxation process of a 2D transverse-field
Ising model (a foundational physical model for
simulating magnetic phase transitions),
observing an anomalous slowdown in
dynamical relaxation in the intermediate
magnetic field regime that classical numerical

simulations failed to predict [*5!.

— Technical implications: Compared to
neutral-atom SOTA baselines (QuEra
realizing 96 logical qubits on 448 physical
qubits, and Atom Computing's 1,180-
physical-qubit array), Pasqal demonstrated
computational advantage in analog
quantum simulation across 256 neutral
atoms, pushing beyond the limits of
classical tensor network and Monte Carlo
algorithms. However, this modality remains
constrained by low cycle repetition rates of
1 to 10 Hz (the physical overhead of optical
tweezers reloading atoms) and the
challenge of replenishing lost atoms during
mid-circuit measurements, and has not yet
translated into programmable digital fault-

tolerant circuits.

— Strategic impact: The study has not yet
undergone peer review (preprint) and
demonstrates the early-mover advantage of
analog neutral-atom simulators in complex
strongly correlated many-body physics

simulations, encouraging materials science
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research institutions and energy laboratories
to procure neutral-atom analog computing

capacity 2 to 3 years ahead of schedule.

A research team at the University of Maryland
utilized pure Kerr parametrically driven cavity
solitons (nonlinear optical pulses propagating
stably in optical microcavities) to achieve up to
20 dB of quantum noise suppression in

multimode squeezed optical fields 241,

— Technical implications: Overcomes the
threshold of noise degradation in
multimode squeezed states within
conventional nonlinear optical crystals,
pushing the physical signal-to-noise ratio
limits of photonic measurements to new

heights.

— Strategic impact: Empowers optical
quantum computing measurement readout
and high-sensitivity quantum sensors, and is
expected to relax error tolerance thresholds
for photonic quantum chip detectors by

several-fold within three years.

An international research team utilized
engineered carbene molecules (highly reactive
divalent carbon organic compounds) to

successfully construct, for the first time, an
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organic spin-photon interface individually

addressable at the single-molecule scale 441,

— Technical implications: Overcomes the
bottleneck where conformational thermal
fluctuations in organic molecules hinder
optical coherent manipulation of single
spins, establishing a coherent quantum
interconnect between molecular spins and

flying photons.

— Strategic impact: Opens a low-cost
chemically synthesized material pathway for
quantum repeaters and distributed
quantum networks, posing a long-term
roadmap diversification against chipmakers
currently relying on solid-state diamond

color centers and rare-earth-doped crystals.

A scientific team at EPFL developed a chip-
scale blue laser combining stable optical

emission with ultrafast frequency modulation

(8]

— Technical implications: Integrates
traditionally bulky gas and solid-state blue
light sources down to the microchip scale,
overcoming the engineering obstacle of
balancing tuning speed with stability in
short-wavelength on-chip coherent light

sources.

— Strategic impact: Drives the miniaturization

of underwater high-bandwidth quantum
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secure communications and portable
strontium optical atomic clocks, directly
benefiting deep-sea exploration defense
sectors and spaceborne timing payload

developers.

03 Algorithms

Algorithms and Software

THE

Jubit

REPORT

French fault-tolerant quantum computing
company Alice & Bob released its latest
resource overhead estimates, showing that its
fault-tolerant architecture based on cat qubits
(units that utilize Schroédinger cat states for
error correction) requires only 22,593 physical
qubits to crack the RSA-2048 cryptosystem
(the asymmetric encryption standard widely

used in global banking) using Shor's algorithm



(a quantum algorithm for factoring large prime

numbers) [1111044]1

— Technical implications: Cat qubits leverage
phase-space symmetry to autonomously
suppress bit-flip errors at the physical
hardware layer, requiring only a simple 1D
repetition code to correct phase-flip errors.
Compared to the baseline of nearly 1 million
physical qubits calculated in 2025 by Craig
Gidney of Google's quantum computing
team, physical hardware requirements are
reduced by 40x—down to one-fortieth of

prior estimates 1.

— Strategic impact: Directly reshapes the
timeline for post-quantum cryptography
migration, compelling global banking,
defense agencies, and public blockchain
cryptographic systems to advance their
planned 2035 migration deadlines to
around 2030.

In its Pinnacle 1.2 architecture report, Iceberg
Quantum released direct simulation data on
logical error rates, claiming a 10-fold reduction
in space-time resource overhead for factoring
RSA-2048—estimating that decryption could
be completed in 3.7 days using 72,000 physical
qubits—yet without disclosing underlying
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quantum circuits or its proprietary Crevasse

decoder 101,

— Technical implications: While claiming a 10-
fold compression in space-time volume, the
lack of disclosed quantum circuit topologies
and decoder source code leaves the
evidence below peer-reviewed E2 standards,
prompting cautious skepticism within

academia regarding its practical feasibility.

— Strategic impact: Reflects intense
competition among quantum error
correction startups in algorithmic
optimization; however, non-transparent
codebases lead institutional investors to
apply higher risk discounts during technical

due diligence.

Researchers from the University of Gothenburg
and Chalmers University of Technology jointly
developed a modular graph neural network
decoder for surface code quantum error
correction and lattice surgery (a method of
manipulating and coupling logical qubits),
achieving cross-hardware transfer adaptability
across multiple physical architectures and

varying noise environments 71,

— Technical implications: Compared to
conventional minimum-weight perfect
matching (MWPM) algorithms, this graph

neural network decoder reduces logical
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error rates in multi-logical-qubit lattice
surgery operations, with inference latency
scaling linearly with code distance, breaking
the computational bottleneck of real-time

decoding at high code distances.

— Strategic impact: Empowers neutral-atom
and superconducting hardware vendors to
replace dedicated FPGA hardware decoding
with generalized neural network algorithms,
lowering low-level compiler reconfiguration
costs as full systems scale up logical

operations.

A research team validated a logic-based
Benders decomposition hybrid quantum-
classical algorithmic framework on IBM
quantum hardware, achieving efficient
solutions with near-zero ancilla qubit overhead
in large-scale electric vehicle charging

scheduling scenarios 251,

— Technical implications: Resolves the
bottleneck of ancilla qubit inflation when
mapping combinatorial optimization
problems to quantum processors,
dedicating all limited noisy physical qubits

to solving core constraints.

— Strategic impact: Enables municipal grid
operators and smart charging infrastructure

networks to conduct industrial-grade
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scheduling benchmarks directly on 50- to

100-qubit hardware.

The international academic journal Quantum
published a new theoretical proof confirming
that quantum data re-uploading mechanisms
constitute universal function approximators

when processing quantum input states 21,

— Technical implications: Strictly generalizes
the universal approximation theorem from
classical data re-uploading to continuous
quantum state spaces, establishing a
rigorous mathematical foundation for
shallow variational quantum circuits
processing complex quantum many-body

inputs.

— Strategic impact: Clarifies the theoretical
expressive capacity bounds of variational
quantum algorithms, guiding design
specifications for near-term quantum

simulation circuits.

04 Industry
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Industry and Ecosystem

|> PELAGIC SYSTEMS

The Novo Nordisk Foundation Quantum
Computing Programme (NQCP) officially spun
out commercial entity Pelagic Systems, a
company focused on commercializing
platforms for real-time quantum processor
control, multi-channel automated calibration,
and hardware characterization, baking
calibration routines directly into field-
programmable gate array (FPGA,
reconfigurable hardware control chips)

controllers [2°1,

— Commercial implications: Reduces full-
system calibration latency from host-based
minutes down to onboard microseconds,
resolving parameter drift and detuning
caused by environmental fluctuations in
superconducting and spin qubits,
significantly decreasing routine system

downtime for maintenance.

— Strategic impact: Marks the

commercialization of low-level control and
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readout toolchains from top European
research foundations, competing directly
with UK and US quantum control software

startups.

European quantum control automation
software vendor QuantrolOx closed a €12
million Series A2 financing round, led by IW
Capital with co-equity investment from the
European Innovation Council (EIC) Fund. Funds
will be directed toward accelerating global
commercial expansion of automated hardware
tuning tools and training specialized control

and operations talent 281,

— Commercial implications: Co-investment
from the official EU sovereign innovation
fund provides credibility endorsement for
low-level software middleware. Directing
funds toward addressing operations talent
shortages signals a transition for control
software from point algorithm R&D toward

scaled on-site engineering services.

— Strategic impact: Accelerates full-stack
hardware vendors outsourcing calibration
and maintenance; Matthew effects begin to
emerge in the control software space,
raising funding barriers to entry for

subsequent software startups.

Dr. Stavroula Kampouridou, co-founder of

Kelvin Quantum, received a £1.65 million


https://quantumzeitgeist.com/quantum-hardware-quantrolox-lands-million/

Future Leaders Fellowship from UK Research
and Innovation (UKRI), dedicated to
developing cryogenic integrated quantum
control and readout chips operating inside

dilution refrigerators 221,

— Commercial implications: Conventional
superconducting and silicon-based systems
rely on hundreds or thousands of coaxial
cables connecting room-temperature
instrumentation to millikelvin stages,
generating substantial thermal loads.
Moving control logic down to 4 Kelvin and
below is a critical engineering prerequisite
for hardware scaling beyond thousands of

qubits.

— Strategic impact: Ongoing UK government
capital investment into the foundational
quantum hardware supply chain benefits
cryogenic semiconductor designers and
reduces rack footprint requirements for

thousand-qubit full-stack systems.

Japan's SoftBank Corp., together with five
Japanese institutions, announced that their
joint proposal was selected for a New Energy
and Industrial Technology Development
Organization (NEDO) national project, officially
launching a three-year R&D effort (FY2026-
2028) for a quantum computing materials

development platform focused on EV batteries,


https://quantumzeitgeist.com/kelvin-quantums-win-founder-wins-165m/

optical devices, and superconducting materials

[45]

— Commercial implications: A Japanese
telecom and internet conglomerate heads a
national industry-academia consortium to
inject quantum algorithms and high-density
computing platforms directly into high-

value functional materials pipelines.

— Strategic impact: Shifts Japan's traditional
material chemistry laboratories away from
trial-and-error R&D models, with plans to
establish a quantum-hardware-driven
molecular database for advanced materials
before FY2028.

The UK Space Agency and the Department for
Science, Innovation and Technology (DSIT)
jointly published the Space Quantum
Technologies Roadmap targeting sovereign
capabilities for 2035-2040, identifying four
strategic investment pillars: precision timing,
resilient sensing, sovereign space
communications, and long-term spaceborne

quantum computing [*41.

— Strategic impact: Establishes technical
standards and procurement cycles for the
evolution of UK space systems toward
space-qualified quantum payloads,
channeling hundreds of millions of pounds

in defense and space budgets toward
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radiation-hardened space quantum

component vendors over the next decade.

German energy giant E.ON and Qoro Quantum
announced the completion of a hybrid
guantum-classical proof-of-concept for
distributed peer-to-peer energy trading.
Supported by the UK National Quantum
Computing Centre's (NQCC) SparQ
programme, they used spatial circuit packing
optimization on IBM quantum hardware to
reduce execution time to approximately one-

third of prior levels [271 1421,

— Commercial implications: Proves that
software-level orchestration optimization
can unlock utility-scale dispatch applications
on existing noisy hardware, moving beyond
sole reliance on hardware gate-speed

improvements for cost reduction.

— Strategic impact: Establishes an empirical
benchmark for quantum microgrid dispatch
among European utilities, encouraging
more distribution system operators (DSOs)

to launch follow-on projects.

Japan's Shionogi & Co. won top prize in the
Quality of Life category of the NEDO Challenge

for its quantum-assisted drug discovery
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research using D-Wave quantum annealers [2°!

[43]

— Commercial implications: Empirically
validates the speed and solution quality of
quantum annealing in combinatorial
optimization for specific molecular
conformations and target screening in an

authoritative industry competition.

— Strategic impact: Boosts the commercial
adoption of quantum annealing hardware,
represented by D-Wave, across the
pharmaceutical industry, shortening early-
stage hit-to-lead and screening cycles for

small molecules.

US-based Lumen Technologies (Nasdaq;:
LUMN) announced its network strategic
roadmap, unveiling an overhaul of its
backbone fiber network to support future
distributed quantum computer interconnects
and launching enterprise-grade post-quantum

cryptography (PQC) migration services 41,

— Commercial implications: A traditional
telecom backbone carrier transitions toward
quantum-enabled network infrastructure,
unlocking new revenue streams in high-
bandwidth coherent quantum optical
interconnects and defense-grade secure

transmission.
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— Strategic impact: Accelerates quantum-safe
retrofitting of conventional data centers and
cloud infrastructure, prompting enterprise
customers to assess backbone quantum

resilience.

Executives from Booz Allen Hamilton and US
defense research institutions repeatedly
emphasized that US federal agencies and the
military must move beyond mere
cryptographic inventory phases and accelerate
system-level engineering migration to post-
quantum cryptography 21151 while trapped-
ion hardware vendor lonQ announced external
quantum-secure key protection solutions for

critical network corridors 41,

— Strategic impact: Policy and national
defense tailwinds are rapidly converting into
tangible contracts for defense contractors
and cryptography providers, generating an
immediate incremental market for

cryptographic migration.

05 Other
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Academic Frontiers

TECHNET INDO-PACIFIC

A team from Los Alamos National Laboratory
and Cornell University established a new
theoretical framework for extracting quantum
information structures from dynamical
quantum simulations of condensed matter,
enabling many-body entanglement
certification while entanglement undergoes

non-local scrambling [*°1.

— Technical implications: Breaks through the
limitation of traditional local measurements
capturing only fragmentary system
information, unveiling topological profiles of
information propagation and reorganization
in strongly correlated systems; however, full
quantum information reconstruction on
hardware still faces significant scalability

challenges.

— Strategic impact: Provides a diagnostic tool
to directly quantify information flow in
quantum dynamical simulations of nuclear

physics and advanced materials, propelling
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many-body physics simulation from
qualitative observation to quantitative

reconstruction.

A research team theoretically demonstrated
that using high-fidelity quantum phase
estimation (a quantum algorithm for
determining energy eigenvalues of microscopic
systems), accurate simulations of systems
containing complex iron-sulfur clusters (key
molecular structures for electron transport in
biological systems) can be achieved with
chemical accuracy (energy errors below 1 kcal/
mol) on early fault-tolerant quantum

computers 231,

— Technical implications: Bypasses the
convergence bottlenecks of classical density
functional theory (DFT) when handling
strong electron correlations in multi-center
transition metals, compressing simulated
gate resources within the physical

thresholds of early fault-tolerant hardware.

— Strategic impact: Paves the way for
biomimetic design of industrial ammonia
synthesis catalysts and novel enzyme
activity modeling, enabling green chemical
giants to reshape nitrogen fixation catalytic
pathways via fault-tolerant computing

within a decade.


https://quantumzeitgeist.com/fujitsu-research-iron-sulfur-clusters-within/

Florida State University researcher Hitesh
Changlani received a $2 million Department of
Energy (DOE) grant to construct high-precision
theoretical models of strongly correlated

electron behavior in quantum materials 31,

— Technical implications: Combines many-
body numerical algorithms to resolve
electron spin and orbital entanglement,
establishing microscopic parameter
baselines for unconventional
superconductors and high-efficiency

photosynthesis simulations.

— Strategic impact: Bolsters the DOE's
mechanistic foundation in energy-relevant
quantum materials, guiding the
development of next-generation low-power
electronics and novel energy storage

materials.

Theoretical physicists at Emory University
published a paper in Physical Review Letters
proposing a theoretical scheme that uses
applied optical fields to detect the
characteristic spectral fingerprints of anyons
(quasiparticles with fractional statistics,
candidate building blocks for topological
quantum computing) in collective multi-

electron behavior [°1,

— Technical implications: Overcomes prior

challenges where anyons were difficult to
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directly identify via non-destructive optical
measurements, establishing a new non-
contact characterization tool for rapid
optical screening of topological qubit

materials.

— Strategic impact: Lowers screening cycles
and experimental validation barriers for
topological quantum computing candidate
materials, such as fractional quantum Hall

states and non-Abelian anyon systems.

A team from the University of Chicago,
alongside Qedma, IBM, and Algorithmig,
demonstrated an effective computational
advantage beyond classical simulation limits
on a superconducting processor using error

mitigation and verifiable computing protocols

[30]

— Technical implications: Resolves the
credibility paradox where computational
results beyond classical capacity cannot be
verified classically on early hardware,
establishing a self-verifying, error-mitigated
confidence channel under noisy hardware

conditions.

— Strategic impact: Sets standards for the
credibility of early quantum advantage
experimental results across academia and

industry, accelerating enterprise


https://quantumzeitgeist.com/qedma-quantum-advantage-trusted-computation-ibm/

procurement of pilot validation services on

noisy quantum systems.

The international journal npj Quantum
Information published experimental results
providing a comprehensive characterization of
the physics of coherent coupling between two
microwave waveguides mediated by a

superconducting qubit ¢,

— Technical implications: Achieves high-fidelity
tunable energy exchange between
waveguide photons mediated by a qubit,
overcoming engineering control hurdles in
dynamically switching interconnect channels
between distributed microwave

superconducting chips.

— Strategic impact: Refines inter-chip
microwave photonic interconnect bus
designs for modular superconducting
quantum computing, providing physical-
layer electromagnetic parameter

foundations for multi-chip tiling.

06 Other
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Key Takeaways Today

1

TECHNET INDO-PACIFIC

Global financial institutions and
cybersecurity authorities: The physical
qubit threshold for breaking public-key
cryptography has been compressed from
the millions down to just over 20,000 **],
accelerating the risk of RSA cracking
previously anticipated around 2035. This
compels banking and telecom giants to shift
post-quantum cryptography migration from
technical evaluation to immediate
engineering execution [21 1411511411 Next
watchpoint: Whether Alice & Bob can
demonstrate high-fidelity multi-qubit
orchestration across tens of cat states on

hardware.

Full-stack hardware manufacturers and
control/readout integrators: Hardware
bottlenecks are shifting from raw qubit
scaling to microsecond-level cryogenic real-
time control and readout. Pelagic Systems'
onboard FPGA calibration [2°1 and Kelvin

Quantum's cryogenic integrated chips (22!
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are reducing host latency and cold-stage
wiring thermal loads. Next watchpoint:
Empirical power dissipation metrics of
integrated control and readout chips

operating at 4 Kelvin and millikelvin stages.

Energy/utility and pioneer pharmaceutical
industrial users: Vertical industry scenarios
are progressing from proofs-of-concept to
real execution-efficiency optimization. E.ON
and Qoro achieved an approximate 3x
execution speedup through spatial packing
(2711421 ‘and Shionogi took the top drug
discovery award 2°11431 confirming that
algorithmic and software orchestration
combined with existing noisy or annealing
hardware can already deliver vertical-sector
dividends. Next watchpoint: Whether cross-
industry consortia can scale small-scale
pilots into routine, continuously running

computational workflows.

Superconducting and neutral-atom
hardware competitors: The University of
Sydney achieved 170 rounds of stable error
suppression on an IBM chip 81, while
Pasqal's neutral-atom machine detected a
physical slowdown in strongly correlated
magnetic simulation unpredicted by
classical computing [*51. The
superconducting track continues to advance
deeper into logical error correction, while

neutral atoms lead in analog computing
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scale. Next watchpoint: When
superconducting chips will close the loop on
real-time error correction feedback, and
whether neutral atoms can overcome the

low repetition rate bottleneck of 1 to 10 Hz.

07 Other

Editorial Commentary

TECHNET INDO-PACIFIC

Observing today's industry dynamics, the
technical evolution of quantum computing
exhibits a clear pattern: algorithmic resource
compression is outpacing the scaling speed of
physical hardware. For years, based on
conventional surface code architectures, the
prevailing consensus held that cracking 2048-
bit RSA encryption would require millions of
physical qubits, pushing the defense timeline
against quantum decryption past 2035.
However, hardware-native error-suppression
architectures exemplified by cat qubits—

leveraging asymmetric physical suppression of



bit flips versus phase flips—can achieve
equivalent logical computational depths with
just over 20,000 physical qubits. This
theoretical and architectural leap implies that
the impact of fault-tolerant quantum
computing on financial security perimeters will
not wait for linear qubit counts to accumulate;
it may arrive significantly sooner with far less

physical hardware.

Simultaneously, the focus of global quantum
engineering is shifting from headline spec
races to industrial-grade precision control and
system orchestration. Whether baking
calibration routines into onboard FPGAs,
developing cryogenic control chips for cold
stages, or accelerating energy dispatch via
spatial circuit packing, the industry is
transitioning from isolated physics
breakthroughs to full-stack systems
engineering. For investors, evaluating quantum
opportunities requires shifting away from raw
qubit counts toward full-chip two-qubit gate
fidelity distributions, real-time closed-loop
error correction capabilities, and the maturity
of cryogenic control and readout supply
chains. In this consolidation cycle, the teams
that first master foundational stable control
and cross the fault-tolerant error correction

threshold will command the core pricing



power to reshape the future computing

substrate.
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