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This Week in 90 Seconds

EXECUTIVE SUMMARY

Quantum Computing: the boundary moved from
isolated claims to qualification evidence

13 English articles were reviewed independently from the Japanese edition. Ten themes are retained for management

decisions.

SIGNAL 01 | QUBIT DEVICE
Quantum Foundry Copenhagen: 2027 chip
manufacturing timeline

Quantum Foundry Copenhagen, backed by a €390 million
grant from the Novo Nordisk Foundation, plans to
operationalize a commercial quantum chip manufacturing
facility by 2027.

SIGNAL 02 | CONTROL STACK
Quantinuum H2: 42-qubit NMR simulation
specs and HQS partnership

Quantinuum, in collaboration with HQS Quantum
Simulations, demonstrated the most accurate large-scale
digital NMR simulation to date on quantum hardware, using
Quantinuum's System Model H2.

SIGNAL 03 | ERROR CORRECTION

lonQ and Google: Quantum error decoder
and stability specs

lonQ has demonstrated the industry's first real-time
quantum error decoder operating on a single standard CPU,
handling over 31.5 million quantum operations on 408 logical
qubits with only a 0.02% computational overhead.

SIGNAL 04 | SYSTEM ACCESS

Cisco: Quantum Network Controller specs
for 17.6km fiber
Cisco has announced its "Quantum Network Controller," a

research prototype enabling "Entanglement-as-a-Service"
across distributed quantum networks.

DECISION

Focus this week's management attention on verified computational advantage, error
control and usable access. Move only when the linked evidence can be reproduced under

your own operating conditions.

THREE MANAGEMENT MOVES

1. Buyers: benchmark valuable workloads against classical alternatives, including total execution and validation

cost.

2. Suppliers: tie components and control systems to fidelity, uptime, calibration and scaling evidence.

3. Executives: track error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

EVIDENCE DISCIPLINE

FACT states what the collected English source reports. BUSINESS READ and ACTION are editorial interpretations. UNKNOWN lists
information that the source file does not establish. A linked article is not treated as independent confirmation of every claim.
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Five Evidence Anchors SOURCE-BOUND METRICS

Five numbers or evidence anchors that require conditions

390 .u. SOURCE-BOUND CONDITION
miul Quantum Foundry Copenhagen, backed by a €390 million grant from the Novo Nordisk

on

AO6

Foundation, plans to operationalize a commercial quantum chip manufacturing facility by
2027.

42 b o SOURCE-BOUND CONDITION
q u It The study simulated an effective 21-spin Hamiltonian with 42 qubits and over 1,400
S two-qubit gates, successfully reproducing key spectral features previously missed by other

All

quantum hardware demonstrations.

31 5 .ll SOURCE-BOUND CONDITION
. m | lonQ has demonstrated the industry's first real-time quantum error decoder operating on a
single standard CPU, handling over 31.5 million quantum operations on 408 logical qubits

ion

AO7

with only a 0.02% computational overhead.

SOURCE-BOUND CONDITION
In February 2026, the software successfully coordinated multi-node entanglement
distribution and swapping with partner hardware over 17.6km of commercial optical fiber
deployed in New York City.

0 SOURCE-BOUND CONDITION
89 . 64 /0 Experimental results demonstrated six-qubit GHZ fidelities up to 89.64% after zero-noise
A12 extrapolation and reduced repetition-code majority-vote error by over three orders of
magnitude from d=3 to d=9.

HOW TO USE THESE NUMBERS
Each value is shown with the condition stated in the collected English article. Do not compare values across

different test methods, device sizes, operating temperatures or commercial stages without normalizing those
conditions.
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Where the Value Chain Moved

Where the value chain moved

VALUE CHAIN / EVIDENCE

Each stage combines one leading theme and one supporting theme. The report treats handoffs as evidence transfers,

not decorative arrows.

Qubit device
P01/P06

Quantum Foundry
Copenhagen, backed
by a €390 million grant
from the Novo Nordisk
Foundation, plans to
operationalize a.

Control stack

P02/PO7

Quantinuum, in
collaboration with
HQS Quantum
Simulations,
demonstrated the
most accurate
large-scale digital

Error correcti
on

P03/P08

lonQ has demonstrate
d the industry's first
real-time quantum
error decoder
operating on a single

System acces
S

P04/P09

Cisco has announced
its "Quantum Network
Controller," a research
prototype enabling "
Entanglement-as-a-Ser

Applications
P05/P10

An arXiv paper
presents quantitative
rules for parallel
calibration and
drift-resilient
maintenance in
large-scale.

standard CPU,
handling over.

i i vice" across.
NMR simulation. ce" across

EVIDENCE REQUIRED AT EACH HANDOFF

Qubit device to Control stack Transfer test conditions, acceptance criteria, failure data, owner and decision date.

Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.
Control stack to Error correction Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.
Error correction to System access Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.
System access to Applications Transfer test conditions, acceptance criteria, failure data, owner and decision date.
Recheck error rates, logical qubits, workload advantage, uptime, cost and roadmap timing.

COMMON CONTROL POINT

No theme moves to a commercial commitment until a named owner has reproduced the
relevant evidence and documented error rates, logical qubits, workload advantage,
uptime, cost and roadmap timing.
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Priority Map MATURITY / NEXT DECISION LOCUS

Priority map: maturity and next decision locus

PO1 Quantum Foundry Copenhagen:
Next decision locus (categories) 2027 chip manufacturing timeline
Business / rules | cue: fid

Quantinuum H2: 42-qubit NMR
simulation specs and HQS
partnership

System / adoption | cue: partnership

Business / rules @ @ @ @ @ T 'onQand Google: Quantum error

decoder and stability specs

2 ©
Business / rules | cue: standard

Cisco: Quantum Network Controller
specs for 17.6km fiber
Business / rules | cue: fid

P

(=]
N

PO

I

Superconducting Processors: Rules
to halve single-qubit error rate
Business / rules | cue: fid

P05

Quantinuum Helios: 98-qubit fidelity
and logical gate specs

System / adoption Business / rules | cue: fid

University of Basel: Photon

PO7
generation specs and 90% quality
Tech / process | cue: no
system/business cue

P08 lonQ: DARPA benchmarking results

and 99.99% fidelity in 2025
Business / rules | cue: fid

SQMS Center: Qubit performance
variations in 22 devices

Tech / process | cue: no
system/business cue

Tech / process @ @

IBM: Fault-tolerant logic specs for
156-qubit processor
Business / rules | cue: fid

Research Prototype  Jointeval. Adoption Scale

Deployment maturity —

REPRODUCIBLE POSITIONING RULE
Horizontal position uses five discrete stages: Research, Prototype, Joint evaluation, Product adoption and Scale. The vertical

bands classify the next decision locus: Tech / process, System / adoption, or Business / rules (including supply systems).
Article-title cues take precedence; the overview is used only when the title is silent. These are categories, not impact ranks. Bubble
diameter reflects the editorial score.
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Priority Themes 01-02

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A06 | Qubit device | Joint evaluation

FACT
Quantum Foundry Copenhagen, backed by a €390 million

grant from the Novo Nordisk Foundation, plans to
operationalize a commercial quantum chip manufacturing
facility by 2027. Concurrently, Fujitsu announced the world's
first operational diamond-spin quantum computer
prototype, utilizing tin atoms embedded in diamond films
and operating at 1.55 Kelvin.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Quantum Foundry Copenhagen: 2027 chip manufacturing timeline

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against PO1.

UNKNOWN
Still unproven or incompletely stated: error rates, logical

qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 22/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES

Al1 | Control stack | Joint evaluation

FACT
Quantinuum, in collaboration with HQS Quantum

Simulations, demonstrated the most accurate large-scale
digital NMR simulation to date on quantum hardware, using
Quantinuum's System Model H2. The study simulated an
effective 21-spin Hamiltonian with 42 qubits and over 1,400
two-qubit gates, successfully reproducing key spectral
features previously missed by other quantum hardware
demonstrations. This achievement marks a significant step
towards practical applications in quantum chemistry.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Quantinuum H2: 42-qubit NMR simulation specs and HQS partnership

Date not stated

BUSINESS READ

For operating companies, compare the reported change
with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P02.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 21/25 | MATURITY 3/5 | DECISION LOCUS: SYSTEM / ADOPTION
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Priority Themes 03-04

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

“ lonQ and Google: Quantum error decoder and stability specs

AOT | Error correction | Research

FACT
lonQ has demonstrated the industry's first real-time

quantum error decoder operating on a single standard CPU,
handling over 31.5 million quantum operations on 408
logical qubits with only a 0.02% computational overhead.
Concurrently, Google Quantum Al improved logical stability
in surface codes by 3.5x and reduced the logical error rate by
an additional 20%, achieving a record-low logical error of
less than one part per thousand per error correction cycle.
WHY IT MATTERS

The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P03.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 1/5 | DECISION LOCUS: BUSINESS / RULES

“ Cisco: Quantum Network Controller specs for 17.6km fiber

A02 | System access | Scale-up

FACT
Cisco has announced its "Quantum Network Controller," a

research prototype enabling "Entanglement-as-a-Service"
across distributed quantum networks. In February 2026, the
software successfully coordinated multi-node entanglement
distribution and swapping with partner hardware over
17.6km of commercial optical fiber deployed in New York
City.

WHY IT MATTERS

The decision relevance is verified computational advantage,
error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.
ACTION

Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P04.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 5/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 05-06

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

A12 | Applications | Product adoption

FACT
An arXiv paper presents quantitative rules for parallel

calibration and drift-resilient maintenance in large-scale
superconducting quantum processors. Experimental results
demonstrated six-qubit GHZ fidelities up to 89.64% after
zero-noise extrapolation and reduced repetition-code
majority-vote error by over three orders of magnitude from
d=3 to d=9. Notably, automated recalibration on 337 qubits
reduced the mean single-qubit error from 0.023 to 0.011,
marking a significant advancement for scalable quantum
systems.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Superconducting Processors: Rules to halve single-qubit error rate

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P05.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 4/5 | DECISION LOCUS: BUSINESS / RULES

A08 | Qubit device | Joint evaluation

FACT
Quantinuum has published a comprehensive guide to its

98-barium-qubit trapped-ion quantum computer, Helios,
showcasing impressive single-ququbit gate fidelity of
99.9975% and two-qubit fidelity of 99.921%. A key highlight
is the September 2026 demonstration of Helix logical
operations, which exhibited a 4.28x performance
improvement over physical Clifford gates.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

“ Quantinuum Helios: 98-qubit fidelity and logical gate specs

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P06.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 20/25 | MATURITY 3/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 07-08

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

PO7

AO03 | Control stack | Pilot

FACT
Researchers from the University of Basel, Paderborn

University, and Ruhr University Bochum have collaboratively
announced a breakthrough method for generating
high-quality photons critical for quantum communication.
They successfully produced photons with an exceptionally
high indistinguishability of 90% using "biexciton decay" in
semiconductor quantum dots.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

University of Basel: Photon generation specs and 90% quality

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P07.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: TECH / PROCESS

P08
AO05 | Error correction | Pilot

FACT
lonQ has advanced to Stage C of DARPA's Quantum

Benchmarking Initiative (QBI), committing multiple
generations of its Superion quantum computers for
independent DARPA verification until 2029. Notably, in
October 2025, lonQ achieved a world record, demonstrating
over 99.99% fidelity for its trapped-ion 2-qubit gates.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

lonQ: DARPA benchmarking results and 99.99% fidelity in 2025

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.
ACTION

Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P08.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES
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Priority Themes 09-10

FACT / READ / ACTION / UNKNOWN

FACT is source-bound. BUSINESS READ, ACTION and UNKNOWN are explicit editorial layers.

“ SQMS Center: Qubit performance variations in 22 devices

A09 | System access | Research

FACT
The Superconducting Quantum Materials and Systems

(SQMS) Center, led by Fermilab, conducted a landmark
material characterization study across 22 superconducting
quantum devices and 7 characterization techniques.
Published in 'Applied Physics Reviews,' this research
systematically reveals that variations in qubit performance,
particularly coherence, are directly attributable to the
materials and their structural properties, including surfaces,
interfaces, and geometry.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.

ACTION
Within 30 days, benchmark valuable workloads against

classical alternatives, including total execution and
validation cost; record the evidence and owner against P09.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 1/5 | DECISION LOCUS: TECH / PROCESS

P10 IBM: Fault-tolerant logic specs for 156-qubit processor

A10 | Applications | Pilot

FACT
IBM researchers have demonstrated error-corrected

memory and fault-tolerant logical operations with a median
two-qubit gate fidelity of approximately 99.7% on a
156-superconducting-qubit array (ibm_boston). This
achievement involved implementing large-scale dynamic
compass codes and redesigning measurement schedules to
address inherent component performance inhomogeneities
in monolithic superconducting devices. This progress
signifies a crucial step towards realizing practical
fault-tolerant quantum computers.

WHY IT MATTERS
The decision relevance is verified computational advantage,

error control and usable access. The signal should be tested
at the application and operating-system level, not accepted
from a headline alone.

Date not stated

BUSINESS READ
For operating companies, compare the reported change

with current qualification, sourcing and product-roadmap
assumptions. For suppliers, tie components and control
systems to fidelity, uptime, calibration and scaling evidence.
ACTION

Within 30 days, benchmark valuable workloads against
classical alternatives, including total execution and
validation cost; record the evidence and owner against P10.
UNKNOWN

Still unproven or incompletely stated: error rates, logical
qubits, workload advantage, uptime, cost and roadmap
timing.

EDITORIAL SCORE 19/25 | MATURITY 2/5 | DECISION LOCUS: BUSINESS / RULES
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Playbook and Roadmap

Playbook and 0-5 year roadmap

Operating companies

workloads against
classical alternatives,
including total execution

benchmark valuable

STAKEHOLDER NOW | 0-30 DAYS NEXT | 1-12 MONTHS LATER | 1-5 YEARS

Run production-like

acceptance and stop
criteria.

and validation cost

Materials, equipment and
technology suppliers

uptime, calibration and
scaling evidence

Trading, investment and
legal teams

advantage, uptime, cost
and roadmap timing.

ROADMAP

tie components and
control systems to fidelity,

Map error rates, logical
qubits, workload

Create shared reliability,
process-window and

customers.

Contract for capacity,
quality, change notice,

exit.

qualification with explicit

failure-analysis data with

liability, alternatives and

OWNERS / GATES / DELIVERABLES

Build a portfolio and
architecture that can
absorb technology and
supplier changes.

Standardize interfaces,
traceability, lifecycle
support and recovery

services.

Diversify regional,
technical and customer
concentration risk.

NOW | 0-30 DAYS

Evidence ledger

Owner: Strategy + quality
Deliverable: claim, source, condition,

owner

NOW | 0-30 DAYS
Risk screen

Owner: Procurement + legal
Deliverable: unknowns, alternatives,

stop

NEXT | 1-12 MONTHS

Joint qualification

Owner: R&D + supplier
Deliverable: process window and

failure data

NEXT | 1-12 MONTHS
Commercial gate

Owner: Business + finance
Deliverable: unit economics and

capacity

LATER | 1-5 YEARS
Platform strategy

Owner: Executive team
Deliverable: portfolio and interface

roadmap

LATER | 1-5 YEARS
Service layer

Owner: Operations + channel
Deliverable: monitoring, maintenance

and recovery

GO /NO-GO GATES

GATE OWNER REQUIRED EVIDENCE NO-GO CONDITION

G1 Evidence Quality

G2 Integration R&D

G3 Commercial Business
G4 Lifecycle Operations

Source, test conditions and reproducibility

Interface, process window and failure analysis

Capacity, total cost, contract and alternatives

Monitoring, maintenance, change notice and exit
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Cannot meet system
conditions

Economics or supply cannot
be supported

No accountable operating
plan
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Analyzed Articles 1/1

ANALYZED ARTICLES | ITEMS 01-13

Every title and URL is displayed in full. URLs wrap without shortening and remain clickable. A verified-reference label means the

translated HTML did not retain its original source URL.

“ FULL ARTICLE TITLE FULL SOURCE / VERIFIED REFERENCE URL - CLICKABLE

A01

A02

A03

A04

A05

A06

A07

A08

A09

A10

All

Al2

Al3

D-Wave: Quantum Error Awareness specs and 10x qubit
reduction

Cisco: Quantum Network Controller specs for 17.6km fiber

University of Basel: Photon generation specs and 90% quality

QEMFN explained: Hybrid vision-language fusion for 2026

lonQ: DARPA benchmarking results and 99.99% fidelity in 2025

Quantum Foundry Copenhagen: 2027 chip manufacturing
timeline

lonQ and Google: Quantum error decoder and stability specs

Quantinuum Helios: 98-qubit fidelity and logical gate specs

SQMS Center: Qubit performance variations in 22 devices

IBM: Fault-tolerant logic specs for 156-qubit processor
Quantinuum H2: 42-qubit NMR simulation specs and HQS
partnership

Superconducting Processors: Rules to halve single-qubit error
rate

IBM and Rutgers: Real-time quantum feedback control
explained
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FULL TITLES / FULL SOURCE URLS

https://www.dwavequantum.com/learn/blog/posts/error-awareness-the
-key-to-efficient-quantum-error-correction/

https://blogs.cisco.com/news/quantum-networking-gets-a-control-plan
e

https://www.miragenews.com/new-method-generates-nearly-indistingu
ishable-1753637/

https://arxiv.org/html/2610.08216v1
https://www.iongq.com/blog/what-it-means-to-put-a-quantum-roadmap
-to-the-test

https://quantum-brief.com/blog/

https://markets.businessinsider.com/news/stocks/fusion-s-prove-it-era-j
ust-delivered-a-world-first-result-1036609614

https://www.insidedeeptech.com/quantinuum-helios-98-qubit-trapped-i
on-full-guide/

https://news.fnal.gov/2026/10/sqms-center-uncovers-material-origins-of
-variations-in-qubit-performance-through-landmark-study/

https://arxiv.org/html/2610.11658v1
https://www.quantinuum.com/blog/simulating-nmr-on-a-quantum-com
puter-a-step-toward-practical-quantum-chemistry

https://arxiv.org/html/2610.11477v1

https://www.rutgers.edu/news/scientists-move-step-toward-quantum-c
omputers-can-correct-their-own-mistakes

12


https://www.dwavequantum.com/learn/blog/posts/error-awareness-the-key-to-efficient-quantum-error-correction/
https://www.dwavequantum.com/learn/blog/posts/error-awareness-the-key-to-efficient-quantum-error-correction/
https://blogs.cisco.com/news/quantum-networking-gets-a-control-plane
https://blogs.cisco.com/news/quantum-networking-gets-a-control-plane
https://www.miragenews.com/new-method-generates-nearly-indistinguishable-1753637/
https://www.miragenews.com/new-method-generates-nearly-indistinguishable-1753637/
https://arxiv.org/html/2610.08216v1
https://www.ionq.com/blog/what-it-means-to-put-a-quantum-roadmap-to-the-test
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https://quantum-brief.com/blog/
https://markets.businessinsider.com/news/stocks/fusion-s-prove-it-era-just-delivered-a-world-first-result-1036609614
https://markets.businessinsider.com/news/stocks/fusion-s-prove-it-era-just-delivered-a-world-first-result-1036609614
https://www.insidedeeptech.com/quantinuum-helios-98-qubit-trapped-ion-full-guide/
https://www.insidedeeptech.com/quantinuum-helios-98-qubit-trapped-ion-full-guide/
https://news.fnal.gov/2026/10/sqms-center-uncovers-material-origins-of-variations-in-qubit-performance-through-landmark-study/
https://news.fnal.gov/2026/10/sqms-center-uncovers-material-origins-of-variations-in-qubit-performance-through-landmark-study/
https://arxiv.org/html/2610.11658v1
https://www.quantinuum.com/blog/simulating-nmr-on-a-quantum-computer-a-step-toward-practical-quantum-chemistry
https://www.quantinuum.com/blog/simulating-nmr-on-a-quantum-computer-a-step-toward-practical-quantum-chemistry
https://arxiv.org/html/2610.11477v1
https://www.rutgers.edu/news/scientists-move-step-toward-quantum-computers-can-correct-their-own-mistakes
https://www.rutgers.edu/news/scientists-move-step-toward-quantum-computers-can-correct-their-own-mistakes
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#01 D-Wave: Quantum Error Awareness specs and 10x
qubit reduction

Published October 07, 2026 D-Wave Canada

| OVERVIEW

D-Wave has announced 'Quantum Error Awareness,' a novel technology for its
quantum annealing machines that significantly reduces physical qubit requirements
for error correction. Utilizing a dual-rail architecture and real-time quantum-classical
control, the system can localize and address errors efficiently. D-Wave projects
achieving a 10”-6 logical error rate with only 100-200 physical qubits per logical qubit,
potentially reducing the physical qubit overhead by up to a factor of 10 compared to
conventional architectures. This advancement marks a critical step toward practical

fault-tolerant quantum computing.



| IN DEPTH

Key Findings

D-Wave has introduced a groundbreaking technology called 'Quantum Error Awareness'
for its quantum annealing machines. This innovation integrates a dual-rail architecture
with real-time quantum-classical control, enabling precise localization and efficient
mitigation of errors as they occur. The company anticipates that this approach will
reduce the physical qubit resources needed for fault-tolerant quantum computing by up

to a factor of 10 compared to conventional error correction methods.

Technical / Clinical Details

Quantum Error Awareness employs a dual-rail architecture where each qubit's
information is redundantly encoded across two physical qubits. This redundancy allows
for error detection and correction even if an error affects one of the physical qubits.
Crucially, D-Wave's expertise in real-time quantum-classical control is leveraged to
identify and rectify localized errors swiftly before they propagate across the system. The
company projects that this methodology can achieve a remarkably low logical error rate
of 10”-6 by allocating just 100-200 physical qubits per logical qubit. This represents a
significant improvement in resource efficiency over other quantum error correction
schemes that typically demand thousands of physical qubits per logical qubit, such as

surface codes in gate-model architectures.

Background & Context

One of the most formidable challenges in quantum computing is mitigating errors
induced by environmental noise and decoherence. Traditional Quantum Error Correction
(QEC) schemes often require an enormous number of physical qubits, rendering the
construction of practical fault-tolerant quantum computers exceedingly complex and
resource-intensive. D-Wave's Quantum Error Awareness offers a distinct path by
substantially improving the resource efficiency of QEC within its quantum annealing
paradigm. This approach diverges from the error correction strategies pursued by gate-
model quantum computer developers like IBM and Google, providing a specialized
solution tailored to the strengths of quantum annealing for optimization and sampling

problems.



Strategic Significance & Outlook

This new technology from D-Wave has the potential to dramatically accelerate the
realization of fault-tolerant quantum computing. By significantly lowering the physical
qubit overhead, it makes large-scale, reliable quantum computations more feasible with
less hardware, thereby expanding the complexity and scope of problems that quantum
annealing can address. This will make quantum computing applications more realistic
across diverse industrial sectors, including logistics, materials science, and financial
modeling. D-Wave intends to further develop and position this technology as a core
component of its next-generation quantum annealing machines, potentially offering a
competitive edge in the rapidly evolving quantum hardware landscape, particularly in
areas where annealing solutions demonstrate clear advantages over gate-model

counterparts.

Source: https://www.dwavequantum.com/learn/blog/posts/error-awareness-the-key-to-efficient-quantum-

error-correction/
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#02 Cisco: Quantum Network Controller specs for
17.6km fiber

Published October 06, 2026 Cisco Blogs USA

| OVERVIEW

Cisco has announced its "Quantum Network Controller," a research prototype
enabling "Entanglement-as-a-Service" across distributed quantum networks. In
February 2026, the software successfully coordinated multi-node entanglement
distribution and swapping with partner hardware over 17.6km of commercial optical
fiber deployed in New York City. Notably, it achieved over 99% polarization fidelity at
room temperature, a significant advancement beyond current capabilities and a

crucial step towards building the quantum internet.



| IN DEPTH

Key Findings

Cisco has unveiled its innovative research prototype, the "Quantum Network Controller,"
designed to enable "Entanglement-as-a-Service" across distributed quantum networks.
This Cisco-developed software successfully coordinated multi-node entanglement
distribution and swapping with partner hardware over 17.6 km of commercial optical fiber
deployed in New York City in February 2026. A remarkable aspect of this demonstration
was the achievement of over 99% polarization fidelity at room temperature, indicating a

major breakthrough in quantum networking technology.

Technical / Clinical Details

The Quantum Network Controller abstracts complex quantum network operations,
providing a programmable interface for managing entanglement resources. The
successful demonstration of multi-node entanglement distribution and swapping signifies
the ability to establish reliable quantum communication links between multiple
geographically separated quantum devices. Crucially, the experiment was conducted in
a real-world commercial optical fiber environment (underground cables), and maintaining
over 99% polarization fidelity over a distance of 17.6 km highlights the system's
robustness against environmental noise and its significant potential for practical
deployment. Polarization fidelity is a critical metric for assessing the reliability of
quantum bit information, and such high precision forms the bedrock for quantum-secure
communication and distributed quantum computing. This achievement stands out as
previous quantum network experiments were often confined to shorter distances or
specialized laboratory conditions, making the real-world performance particularly

noteworthy.



Background & Context

The vision of a quantum internet promises to revolutionize future communication
infrastructure, enabling ultra-secure communication and distributed quantum computing.
However, qubits are fragile and prone to information loss during long-distance
transmission, necessitating quantum repeaters and efficient network protocols. Cisco,
leveraging its extensive expertise in networking technology, is advancing a vision to
extend existing internet infrastructure into a quantum network by introducing a control
plane above the quantum layer. This announcement demonstrates Cisco's technical
leadership in this domain, offering concrete solutions for the operational management
and programmability of quantum networks, positioning it as a key player alongside other

global telecom giants exploring quantum capabilities.

Strategic Significance & Outlook

The success of the Quantum Network Controller elevates the maturity of quantum
networking technology and will accelerate the path toward commercialization of the
quantum internet. Cisco is expected to build upon this prototype to construct larger and
more complex quantum networks, strengthening collaborations with standardization
bodies and research institutions. In the future, enterprises and governments will be able
to utilize this technology to achieve ultra-secure data communication, distributed sensor
networks, and large-scale quantum computations by linking multiple remote quantum
computers. This advancement holds the potential to fundamentally transform
cybersecurity paradigms and create new markets for quantum applications, positioning

Cisco at the forefront of this emerging technological frontier globally.

Source: https://blogs.cisco.com/news/quantum-networking-gets-a-control-plane
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#03 University of Basel: Photon generation specs and
90% quality

Published October 01, 2026  Mirage News (Phys.orgf¥H) Switzerland/Germany

| OVERVIEW

Researchers from the University of Basel, Paderborn University, and Ruhr University
Bochum have collaboratively announced a breakthrough method for generating high-
quality photons critical for quantum communication. They successfully produced
photons with an exceptionally high indistinguishability of 90% using "biexciton decay"
in semiconductor quantum dots. These highly indistinguishable photons will
dramatically enhance the reliability and efficiency of quantum communication,
marking a significant hardware advancement towards realizing the quantum internet

and pushing the boundaries of photon-based quantum technologies.



| IN DEPTH

Key Findings

An international collaborative research team from the University of Basel, Paderborn
University, and Ruhr University Bochum has announced a groundbreaking new method
for generating "nearly indistinguishable" high-quality photons, which are essential for
quantum communication. This technique utilizes "biexciton decay" in semiconductor
quantum dots, achieving an exceptionally high indistinguishability of 90% for the

generated photons.

Technical / Clinical Details

In quantum communication and photon-based quantum computing, it is paramount that
each photon is indistinguishable from others to enable interference between them, which
is necessary for complex quantum logic gates and entanglement operations. The
research team specifically designed IlI-V semiconductor Gallium Arsenide (GaAs)
quantum dots to generate and control exciton and biexciton states. By precisely
collecting photons emitted during the decay of the biexciton state, they successfully
produced photon pairs with an unprecedentedly high indistinguishability of 90%. This
precision overcomes a major challenge faced by existing photon sources, significantly
contributing to the reduction of error rates and improvement of signal quality in quantum
communication. This fidelity surpasses typical commercial sources which often struggle

to exceed 80% indistinguishability.

Background & Context

The development of quantum communication, particularly Quantum Key Distribution
(QKD) and the construction of a quantum internet, critically depends on reliable, high-
flux sources of indistinguishable single photons. Conventional photon sources have
struggled with either photon indistinguishability, generation efficiency, or both, impeding
the performance enhancement of quantum systems. This latest achievement holds the
potential to alleviate this bottleneck. Semiconductor quantum dots offer advantages in
miniaturization, integration, and stable photon generation. Their high compatibility with
existing semiconductor manufacturing technologies means they are expected to
significantly contribute to the practical application of quantum devices in the future,

providing a scalable solution compared to atomic or ion-based sources.



Strategic Significance & Outlook

This new photon generation method has the potential to revolutionize the field of
quantum communication. The high indistinguishability of 90% will dramatically improve
the security and throughput of quantum communication networks, accelerating the
realization of more robust QKD systems and a true quantum internet. Furthermore, in
photon-based quantum computing, it will enable the implementation of more reliable
quantum logic gates, increasing the complexity of photonic quantum circuits. The
research team aims to further optimize this technology for room-temperature operation
and even higher efficiency, which could potentially lead to ubiquitous quantum
communication systems integrated into devices like smartphones and IoT in the future,

marking a significant leap toward global quantum information infrastructures.

Source: https://www.miragenews.com/new-method-generates-nearly-indistinguishable-1753637/
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#04 QEMFN explained: Hybrid vision-language fusion
for 2026

Published October 06, 2026 arXiv Unknown

| OVERVIEW

This academic paper proposes Quantum Entangled Multimodal Fusion Networks
(QEMFN), a novel framework enabling resource-aware hybrid vision-language fusion
through trainable entanglement. QEMFN concentrates fusion behavior within
compact quantum circuits, offering the practical advantage of explicitly analyzing
computational structures using quantum resource metrics like qubit count, circuit
depth, and number of measured observables. This framework opens new avenues

for quantum machine learning in multimodal Al.



| IN DEPTH

Key Findings

The academic paper introduces Quantum Entangled Multimodal Fusion Networks
(QEMFN), a novel framework that achieves resource-efficient hybrid vision-language
fusion through the strategic use of trainable entanglement. This innovative approach
promises to significantly enhance the efficiency and analytical transparency of data

fusion in multimodal artificial intelligence (Al) systems.

Technical Details

o At the core of QEMFN's capability is its ability to concentrate fusion behavior within
compact quantum circuits. This allows for the explicit analysis of the computational
structure of the fusion process using quantum resource metrics, such as the number
of qubits, circuit depth, and the number of observables measured. Such analytical

capability has been challenging to achieve with classical multimodal fusion models.

o “Trainable entanglement” refers to the ability to optimize the degree and structure of
quantum entanglement within a quantum circuit during the machine learning
algorithm's training process. This allows for more effective modeling of complex
interrelationships between visual and linguistic information by leveraging quantum

mechanical principles.

» This framework holds the potential to achieve superior performance with fewer
computational resources in tasks involving image recognition, natural language
processing, and their combinations (e.g., image captioning or visual question
answering). It is particularly expected to offer efficiencies difficult to achieve with

classical models, especially for large and complex datasets.

Background & Context

Multimodal Al, which aims to integrate multiple data formats (visual, linguistic, auditory,
etc.) to build a more comprehensive understanding, represents a crucial frontier in the
field of artificial intelligence. However, the fusion of information from different modalities
is computationally intensive, and designing efficient models has been a persistent
challenge. Quantum machine learning, by leveraging quantum mechanical principles,
particularly entanglement, offers potential new solutions to this information fusion

problem.



Strategic Significance & Outlook

The proposal of QEMFN significantly expands the applicability of quantum machine
learning in multimodal Al. The improvements in resource efficiency and analytical
capability are expected to accelerate the development of practical quantum-assisted Al
systems. Future research will likely focus on applying QEMFN to various real-world
multimodal datasets to further validate its performance and scalability. This could
contribute to the realization of next-generation Al systems with more advanced

perceptual and reasoning capabilities.

Source: https://arxiv.org/html/2610.08216v1
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#05 lonQ: DARPA benchmarking results and 99.99%
fidelity in 2025

Published October 08, 2026 lonQ USA

| OVERVIEW

lonQ has advanced to Stage C of DARPA's Quantum Benchmarking Initiative (QBI),
committing multiple generations of its Superion quantum computers for independent
DARPA verification until 2029. Notably, in October 2025, lonQ achieved a world
record, demonstrating over 99.99% fidelity for its trapped-ion 2-qubit gates. This high
fidelity underscores lonQ's technical leadership towards realizing fault-tolerant
quantum computing (FTQC) and represents a significant contribution to the

development of practical quantum computers.



| IN DEPTH

Key Findings

lonQ has advanced to Stage C, the final phase of DARPA's Quantum Benchmarking
Initiative (QBI). This selection entails lonQ providing multiple generations of its
"Superion" quantum computers for rigorous independent verification by DARPA through
2029. A highlight of lonQ's achievements is the world record established in October
2025, demonstrating over 99.99% fidelity for its trapped-ion 2-qubit gates. This
outstanding fidelity is a clear indicator of lonQ's technical maturity and significant

progress towards achieving fault-tolerant quantum computing (FTQC).

Technical / Clinical Details

The verification in QBI Stage C will focus on evaluating the actual performance of lonQ's
quantum computers and their fault-tolerant characteristics. lonQ's trapped-ion approach
forms qubits by manipulating individual atoms and uses lasers to perform quantum gate
operations. A significant advantage of this method is the high uniformity of qubits and

their relatively high resistance to external interference.

The demonstrated 2-qubit gate fidelity of over 99.99% in October 2025 significantly
surpasses the threshold required for practical quantum error correction. This high fidelity
implies that the rate of errors in quantum computations can be kept extremely low,
providing a robust foundation for executing more complex algorithms with greater
reliability. DARPA will continuously assess the performance of subsequent Superion
systems provided by lonQ, in line with its roadmap, to verify the feasibility of utility-scale
FTQC systems.

Background & Context

In the quantum computing landscape, noisy intermediate-scale quantum (NISQ) devices
are currently predominant, but truly useful applications necessitate fault-tolerant
quantum computers. Fault tolerance refers to the ability of quantum bits to autonomously
detect and correct errors caused by noise. DARPA's QBI is a national initiative aimed at
accelerating the development and benchmarking of FTQC technology, with the goal of
solidifying U.S. leadership in quantum technologies. lonQ's technical advancements
suggest that the trapped-ion approach is one of the most promising avenues for
achieving FTQC.



Strategic Significance & Outlook

lonQ's participation in QBI Stage C provides an opportunity for its technology to be
evaluated at the forefront of national security and advanced scientific computation. The
continuous verification through 2029 will be a critical process for lonQ to demonstrate
consistent execution of its FTQC roadmap. The high gate fidelity of trapped-ion
technology makes the implementation of large-scale quantum error correction codes a
realistic prospect. In the future, this is expected to contribute to achieving quantum
advantage in a wide range of fields, including drug and materials discovery, solving
complex optimization problems, and cryptography. This achievement will undoubtedly
have a positive impact on the entire industry, accelerating the commercialization and

practical deployment of quantum computing.

Source: https://www.iong.com/blog/what-it-means-to-put-a-quantum-roadmap-to-the-test
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#06 Quantum Foundry Copenhagen: 2027 chip
manufacturing timeline

Published October 03, 2026 Quantum Zeitgeist Blog 7 >~¥—7

| oveERVIEW

Quantum Foundry Copenhagen, backed by a €390 million grant from the Novo
Nordisk Foundation, plans to operationalize a commercial quantum chip
manufacturing facility by 2027. Concurrently, Fujitsu announced the world's first
operational diamond-spin quantum computer prototype, utilizing tin atoms embedded
in diamond films and operating at 1.55 Kelvin. Further advances include Northrop
Grumman's achievement of >99% fidelity, 10-nanosecond superconducting qubit
readout without microwaves, and Chinese researchers' demonstration of a coherent
quantum router with 95.74% routing fidelity using 10 qubits on Origin Quantum's 72-

transmon Wukong chip.



| IN DEPTH

Key Findings

Quantum Foundry Copenhagen, bolstered by a substantial €390 million grant from the
Novo Nordisk Foundation, has unveiled plans to establish and operationalize a
commercial quantum chip manufacturing facility by 2027. This ambitious initiative
positions Denmark as a key player in the industrialization of quantum technology in
Europe. Simultaneously, Fujitsu has announced the development of the world's first
operational diamond-spin quantum computer prototype, which embeds tin atoms within
diamond films and operates at a relatively elevated temperature of 1.55 Kelvin.
Significant breakthroughs were also reported by Northrop Grumman, achieving a >99%
fidelity, 10-nanosecond readout of superconducting qubits without microwave pulses,
and by researchers from the University of Science and Technology of China and Origin
Quantum, who constructed and tested a coherent quantum router with 95.74% routing

fidelity using 10 qubits on Origin's 72-transmon Wukong chip.

Technical / Clinical Details

The Quantum Foundry Copenhagen's facility aims to address the critical need for
scalable and reliable quantum chip production, a bottleneck in the current quantum
computing landscape. Fujitsu's diamond-spin quantum computer leverages tin-vacancy
centers in diamond, a novel approach distinct from nitrogen-vacancy (NV) centers,
promising enhanced spin coherence and optical interfaces at 1.55 Kelvin, simplifying
cryogenic requirements. Northrop Grumman's rapid, high-fidelity readout for
superconducting qubits eliminates the need for complex microwave pulses, reducing
system overhead and accelerating qubit measurement, which is crucial for quantum
error correction. The Chinese team's coherent quantum router represents a pivotal
advancement in quantum networking and distributed quantum computing, enabling high-
fidelity coherent information transfer between distant qubits and paving the way for more
powerful, modular quantum architectures. This router was tested on Origin's state-of-the-

art 72-transmon Wukong chip, demonstrating practical applicability.



Background & Context

The global race in quantum computing is characterized by diverse hardware platforms
and intense international competition. The European Union, through initiatives like the
Novo Nordisk Foundation's funding, is strategically investing to build a robust quantum
ecosystem and secure supply chains. Fujitsu's innovation with diamond-spin qubits
broadens the spectrum of solid-state quantum computing candidates, offering potential
advantages in scalability and operating conditions compared to traditional
superconducting or ion-trap systems. Northrop Grumman's work addresses a
fundamental challenge in scaling up quantum computers: efficient and low-error qubit
control and readout. The Chinese advancements, particularly in quantum routing and
networking, highlight China's aggressive national strategy to achieve quantum
supremacy and build a comprehensive quantum information infrastructure, including a
quantum internet. These developments collectively underscore a maturing field moving

from basic research to engineering practical, scalable quantum systems.

Strategic Significance & Outlook

The establishment of commercial quantum foundries, such as Quantum Foundry
Copenhagen, will significantly de-risk the quantum computing supply chain, accelerate
the pace of innovation, and enable the mass production of specialized quantum
processors. Fujitsu's diamond-spin approach could lead to quantum computers with
lower cooling requirements, potentially reducing the operational cost and footprint of
quantum systems, thus broadening their accessibility and application range. Northrop
Grumman's high-speed, high-fidelity qubit readout will be instrumental for fault-tolerant
quantum computing, where rapid error detection and correction are paramount for
maintaining quantum coherence in larger systems. The coherent quantum router
demonstrated by the Chinese collaboration is a foundational technology for building
quantum networks and potentially linking multiple quantum processing units (QPUs) to
form a massively parallel quantum supercomputer, unlocking unprecedented
computational power for complex problems in materials science, drug discovery, and
artificial intelligence. These integrated advancements signify a clear trajectory towards

more powerful, scalable, and commercially viable quantum technologies.

Source: https://quantum-brief.com/blog/
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#07 lonQ and Google: Quantum error decoder and
stability specs

Published October 08, 2026  Markets Insider (lonQ and Google Quantum Al news) USA

| oveERVIEW

lonQ has demonstrated the industry's first real-time quantum error decoder operating
on a single standard CPU, handling over 31.5 million quantum operations on 408
logical qubits with only a 0.02% computational overhead. Concurrently, Google
Quantum Al improved logical stability in surface codes by 3.5x and reduced the
logical error rate by an additional 20%, achieving a record-low logical error of less
than one part per thousand per error correction cycle. These breakthroughs mark
significant milestones towards practical fault-tolerant quantum computing by

enhancing error correction efficiency and reliability.



| IN DEPTH

Key Findings: Breakthrough in Real-Time Quantum Error Decoding and

Significant Logical Error Reduction

lonQ has achieved a pioneering demonstration of the industry's first real-time quantum
error decoder, efficiently operating on a single standard CPU. This milestone represents
a significant leap forward for practical quantum error correction. The decoder
successfully processed over 31.5 million quantum operations on 408 logical qubits with a
minimal computational overhead of just 0.02%. Simultaneously, the Google Quantum Al
team reported a 3.5-fold improvement in logical stability within surface codes, further
reducing the logical error rate by 20%, achieving a record-breaking low logical error of
less than one part per thousand per error correction cycle. These combined
achievements critically advance the feasibility of building large-scale, reliable quantum

computers.

Technical Details: Efficient Decoding and Enhanced Surface Code

Performance

* lonQ's Real-Time Decoder: Historically, quantum error correction decoding has
been computationally intensive, often slowing down quantum operations. lonQ's new
decoder resolves this bottleneck by enabling real-time processing on a single CPU.
The decoder detects noise originating from physical qubits and swiftly determines
optimal correction procedures with negligible overhead (0.02% of computation time),

allowing for efficient maintenance of a large number of logical qubits.

e Google Quantum Al's Surface Code Improvements: Google's research team has
dramatically enhanced the performance of surface codes, a leading technique for
quantum error correction. The 3.5x improvement in logical stability signifies a
substantial extension of quantum information retention periods. Coupled with a 20%
reduction in logical error rates and an error rate of less than one part per thousand
per error correction cycle, this indicates that the reliability of error correction is
approaching practical levels. This progress is paramount for improving the

trustworthiness of logical qubits, even amidst high levels of physical qubit noise.



Background & Context: The Path to Fault-Tolerant Quantum Computing

Current quantum computers are highly susceptible to noise, leading to rapid
decoherence—the loss of quantum states. Overcoming this challenge to build practical
'fault-tolerant' quantum computers necessitates Quantum Error Correction (QEC). QEC
utilizes multiple physical qubits to construct stable 'logical qubits,' thereby protecting
quantum information from noise. However, QEC itself is resource-intensive, and its real-
time implementation has been a significant technical hurdle. The recent achievements
by lonQ and Google, addressing both decoding efficiency and error reduction, are

pivotal in accelerating the journey towards fault-tolerant quantum computing.

Strategic Significance & Outlook: Next Phase of Quantum Advantage and

Accelerated Commercialization

These breakthroughs will expedite the transition from the Noisy Intermediate-Scale
Quantum (NISQ) era to larger, more reliable quantum computing systems. lonQ's real-
time decoder provides a foundation for efficiently scaling up logical qubits—critical for
future fault-tolerant systems requiring thousands to millions of physical qubits—while
minimizing computational overhead. Google's advancements in surface codes will
enable the execution of more efficient and reliable quantum algorithms, contributing to
the demonstration of quantum advantage in fields such as materials science, drug
discovery, and financial modeling. These technologies are essential steps towards
enabling quantum computers to solve complex problems intractable for classical

computers, paving the way for genuine industrial applications.

Source: https://markets.businessinsider.com/news/stocks/fusion-s-prove-it-era-just-delivered-a-world-first-
result-1036609614
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#08 Quantinuum Helios: 98-qubit fidelity and logical
gate specs

Published October 07, 2026 Inside Deep Tech USA

| OVERVIEW

Quantinuum has published a comprehensive guide to its 98-barium-qubit trapped-ion
quantum computer, Helios, showcasing impressive single-ququbit gate fidelity of
99.9975% and two-qubit fidelity of 99.921%. A key highlight is the September 2026
demonstration of Helix logical operations, which exhibited a 4.28x performance
improvement over physical Clifford gates. This breakthrough significantly advances
quantum error correction capabilities and sets a clear roadmap for future systems like

Sol (2027) and Apollo (2029), crucial for scaling fault-tolerant quantum computing.



| IN DEPTH

Key Findings

Quantinuum's 98-qubit Helios trapped-ion quantum computer has achieved a
remarkable 99.9975% single-qubit gate fidelity and 99.921% two-qubit gate fidelity. Most
notably, a September 2026 demonstration showed that Helix logical operations on Helios
outperformed physical Clifford gates by 4.28 times, marking a significant step towards

practical fault-tolerant quantum computing.

Technical Details

¢ Qubit Count and Type: Helios features 98 individual barium ion (Ba+) qubits, a
trapped-ion architecture known for its high coherence and excellent control precision,

making it a leading platform for high-fidelity operations.

o Gate Fidelity: The demonstrated single-qubit fidelity of 99.9975% and two-qubit
fidelity of 99.921% place Helios among the highest-performing quantum systems

globally, essential for minimizing error accumulation in complex quantum circuits.

» Logical Operation Performance: The 4.28x performance advantage of Helix logical
operations over physical Clifford gates underscores the potential for effective error
suppression. This is critical for shielding fragile quantum information from
environmental noise and intrinsic hardware imperfections, a prerequisite for building

truly fault-tolerant quantum computers.

Background and Industry Context

The quantum computing industry is intensely focused on overcoming challenges related
to qubit decoherence and gate infidelity, which currently limit the scale and reliability of
quantum processors. Quantinuum's trapped-ion technology offers distinct advantages in
these areas, providing longer coherence times and inherently high gate fidelities. Helios
is part of Quantinuum's strategic H-series roadmap, which includes plans for subsequent
generations such as Sol in 2027 and Apollo in 2029, aiming for continued increases in
qubit count and enhanced performance. The progress with Helios validates this
ambitious roadmap and positions Quantinuum at the forefront of the global effort to

realize large-scale, fault-tolerant quantum systems.



Strategic Significance and Outlook

The successful demonstration of enhanced logical operation performance on Helios is a
pivotal achievement, accelerating the journey toward practical fault-tolerant quantum
computing. By demonstrating the ability to perform operations with significantly reduced
effective error rates, Quantinuum is paving the way for applications that require high
computational precision, such as advanced chemical simulations, novel material
discovery, and complex financial modeling. This progress will enable quantum
computers to tackle problems currently intractable for even the most powerful
supercomputers, potentially transforming numerous scientific and industrial sectors. The
continued development of Quantinuum's integrated hardware and software stack, as
outlined in its roadmap, is expected to further consolidate its leadership in the rapidly

evolving quantum landscape.

Source: https://www.insidedeeptech.com/quantinuum-helios-98-qubit-trapped-ion-full-guide/
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#09 SQMS Center: Qubit performance variations in 22
devices

Published October 01, 2026 Fermilab Newsroom USA

| oveERVIEW

The Superconducting Quantum Materials and Systems (SQMS) Center, led by
Fermilab, conducted a landmark material characterization study across 22
superconducting quantum devices and 7 characterization techniques. Published in
'‘Applied Physics Reviews,' this research systematically reveals that variations in qubit
performance, particularly coherence, are directly attributable to the materials and
their structural properties, including surfaces, interfaces, and geometry. This
fundamental understanding is critical for guiding material selection and process
optimization to design and manufacture high-performance, reliable quantum

computers.



| IN DEPTH

Key Findings

A groundbreaking study conducted by the Superconducting Quantum Materials and
Systems (SQMS) Center has systematically demonstrated that variations in
superconducting quantum device performance, specifically qubit coherence, originate
from the constituent materials and their structural properties, including surfaces,
interfaces, and geometries. This revelation is crucial for advancing the material science

required to produce stable, high-performance qubits.

Technical / Clinical Details

o Study Scope: The comprehensive research involved a collaborative effort across six
leading institutions, utilizing 22 superconducting quantum devices and 7 distinct
characterization techniques. This broad approach encompassed qubits fabricated

with diverse processes and material compositions.

 ldentified Factors: The study found strong correlations between qubit performance

variability and several material-related factors:

o Surface Quality: Defects and impurities on the surfaces of the materials
comprising the qubits.

o Interface Characteristics: The structural and electronic properties at the

junctions of different materials.

o Geometrical Configuration: The physical shape and layout of the qubit

structures.

These factors were shown to directly influence critical performance metrics such as

coherence times and gate fidelities.

* Measurement Techniques: Advanced material characterization methods were
employed to correlate device-level performance data with microscopic material

properties, enabling a detailed analysis of their interdependencies.



Background & Context

Superconducting qubits are a leading modality in quantum computing but have
historically suffered from significant performance variations between individual devices.
Prior research predominantly focused on process control and environmental noise
reduction; however, the SQMS study tackles this challenge from a more fundamental
material science perspective. Achieving large-scale, high-performance quantum
computers necessitates that each qubit exhibits high fidelity and stability, making the
findings of this research paramount for informing material selection in qubit design and

manufacturing processes.

Strategic Significance & Outlook

The implications of this research for future quantum computer development are
profound. By establishing a clear correlation between material properties and qubit
performance, researchers and engineers can now design more predictable and reliable
quantum devices. Specifically, this understanding will guide efforts in developing higher-
quality superconducting materials, optimizing fabrication processes, and realizing defect-
minimizing interface structures. These advancements are expected to significantly
improve qubit coherence times, enhance gate fidelities, and bolster the feasibility of
quantum error correction. Ultimately, this foundational work accelerates the path toward
realizing large-scale, fault-tolerant quantum computers, which are essential for unlocking

the full potential of quantum technology across various applications.

Source: https://news.fnal.gov/2026/10/sqgms-center-uncovers-material-origins-of-variations-in-qubit-

performance-through-landmark-study/
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#10 IBM: Fault-tolerant logic specs for 156-qubit
processor

Published October 09, 2026  OpenReview (arXiv) Unknown

| OVERVIEW

IBM researchers have demonstrated error-corrected memory and fault-tolerant logical
operations with a median two-qubit gate fidelity of approximately 99.7% on a 156-
superconducting-qubit array (ibm_boston). This achievement involved implementing
large-scale dynamic compass codes and redesigning measurement schedules to
address inherent component performance inhomogeneities in monolithic
superconducting devices. This progress signifies a crucial step towards realizing

practical fault-tolerant quantum computers.



| IN DEPTH

Key Findings

IBM's research team has successfully demonstrated error-corrected memory and fault-
tolerant logical operations on a 156-superconducting-qubit array (ibm_boston), achieving
an impressive median two-qubit gate fidelity of approximately 99.7%. This
groundbreaking achievement stems from the successful optimization of large-scale
dynamic compass codes and redesigned measurement schedules, specifically tailored
to counteract performance inhomogeneities inherent in monolithic superconducting

devices.

Technical Details

* Processor Architecture: The study was conducted on a 156-qubit superconducting
processor, ibm_boston, which employs a heavy-hexagonal lattice structure. This
architecture is designed to enhance connectivity and integration density among

qubits.

« Compass Code Implementation: Large-scale dynamic compass codes were
utilized. These are a type of quantum error-correcting code specifically designed to

protect quantum information and actively suppress noise encountered by qubits.

o Fault-Tolerant Logical Operations: Backed by a median two-qubit gate fidelity of
99.7%, fault-tolerant logical operations were demonstrated. This implies that quantum
information held in logical qubits can be protected even if individual physical qubits

experience errors, a critical capability for practical fault-tolerant quantum computers.

+ Redesigned Measurement Schedules: To overcome the intrinsic performance
inhomogeneities in superconducting qubits, the research team innovated by
redesigning measurement schedules. This optimization strategy enabled maximized

overall device performance and enhanced error correction efficiency.



Background & Context

The practical deployment of quantum computers necessitates not only an increase in
qubit count but also effective techniques for correcting qubit errors. Superconducting
qubits are a leading candidate due to their scalability, but they face challenges related to
performance variability across individual qubits. IBM's current research directly
addresses these intrinsic inhomogeneities, demonstrating a concrete method for
achieving error correction and fault tolerance in large-scale systems. This represents a
significant step from the NISQ (Noisy Intermediate-Scale Quantum) era towards truly

fault-tolerant quantum computers (FTQC).

Strategic Significance & Outlook

This achievement by IBM marks a crucial advancement in the roadmap towards realizing
fault-tolerant quantum computers. The demonstration of error-corrected memory and
fault-tolerant logical operations at 99.7% fidelity provides a foundational blueprint for
constructing larger, more reliable quantum systems. The progression of this technology
will accelerate quantum computers' capability to solve complex problems in diverse
fields such as drug discovery, material science, and financial modeling. Furthermore, the
optimized measurement scheduling techniques developed can be applied to other
quantum hardware platforms, contributing to the overall advancement of quantum error

correction technologies.

Source: https://arxiv.org/html/2610.11658v1
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#11 Quantinuum H2: 42-qubit NMR simulation specs
and HQS partnership

Published October 08, 2026 Quantinuum USA

92290009

| OVERVIEW

Quantinuum, in collaboration with HQS Quantum Simulations, demonstrated the most
accurate large-scale digital NMR simulation to date on quantum hardware, using
Quantinuum's System Model H2. The study simulated an effective 21-spin
Hamiltonian with 42 qubits and over 1,400 two-qubit gates, successfully reproducing
key spectral features previously missed by other quantum hardware demonstrations.
This achievement marks a significant step towards practical applications in quantum

chemistry.



| IN DEPTH

Key Findings

In a collaborative effort, Quantinuum and HQS Quantum Simulations have successfully
demonstrated the 'most accurate large-scale digital NMR simulation' ever performed on
quantum hardware. Utilizing Quantinuum's System Model H2 quantum computer, the
team simulated an effective 21-spin Hamiltonian with 42 qubits and executing over 1,400
two-qubit gates. This breakthrough faithfully reproduced key spectral features that
previous quantum hardware demonstrations had failed to recover, marking a significant

advancement towards practical quantum chemistry computations.

Technical / Clinical Details

This research harnessed the advanced capabilities of Quantinuum's System Model H2,
a trapped-ion quantum computer renowned for its high fidelity and extended coherence
times, making it well-suited for executing complex quantum circuits. The research team
mapped a 21-spin effective Hamiltonian, which describes the many-body interactions
observed in NMR spectroscopy, onto the qubits and gate operations of the quantum
computer. They designed and executed a large-scale quantum circuit involving 42 qubits
and more than 1,400 two-qubit gate operations to digitally simulate the NMR spectrum of
a molecule. The simulation accurately captured the transitions between molecular
energy levels, successfully reproducing complex spectral lines that reflect intricate
interactions, which are often computationally prohibitive for classical computers. This
level of precision provides compelling evidence for the practical value of quantum

computers in the field of quantum chemistry.



Background & Context

Nuclear Magnetic Resonance (NMR) spectroscopy is an indispensable tool in chemistry,
biology, and medicine for determining molecular structures and analyzing molecular
dynamics. However, as molecular size increases, high-fidelity NMR spectral simulations
become computationally intractable for classical computers due to the exponential
complexity of quantum states. Quantum computers, by their very nature of operating on
guantum mechanical principles, are expected to surpass classical computers in
simulating such quantum many-body systems. While prior attempts at NMR simulations
on quantum hardware have been made, achieving both scale and accuracy has been
limited. The collaboration between Quantinuum and HQS Quantum Simulations bridges
academic research and industrial application, pushing the frontiers of quantum
chemistry. The combination of high-performance hardware like System Model H2 and

specialized quantum algorithm development is accelerating progress in this critical area.

Strategic Significance & Outlook

This achievement highlights the potential for quantum computers to accurately model the
behavior of complex molecules, promising innovations in diverse fields such as drug
discovery, materials design, and catalytic reaction research. Specifically, the improved
accuracy of NMR simulations using quantum computers will bridge the gap between
experimental data and theoretical calculations, enhancing the efficiency and reliability of
molecular structure analysis. As the capability to simulate larger and more intricate
molecular systems develops, quantum chemistry research could accelerate, potentially
enabling the exploration of previously inaccessible chemical spaces. Quantinuum and
HQS Quantum Simulations are expected to continue their collaboration, aiming to
expand the practical application range in quantum chemistry and ultimately deliver

guantum-advantage solutions.

Source: https://www.quantinuum.com/blog/simulating-nmr-on-a-quantum-computer-a-step-toward-

practical-quantum-chemistry
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#12 Superconducting Processors: Rules to halve
single-qubit error rate

Published October 09, 2026 arXiv Unknown
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| oveERVIEW

An arXiv paper presents quantitative rules for parallel calibration and drift-resilient
maintenance in large-scale superconducting quantum processors. Experimental
results demonstrated six-qubit GHZ fidelities up to 89.64% after zero-noise
extrapolation and reduced repetition-code majority-vote error by over three orders of
magnitude from d=3 to d=9. Notably, automated recalibration on 337 qubits reduced
the mean single-qubit error from 0.023 to 0.011, marking a significant advancement

for scalable quantum systems.



| IN DEPTH

Key Findings

New quantitative rules have been developed and experimentally validated for the parallel
calibration and drift-resilient maintenance of large-scale superconducting quantum
processors. This breakthrough achieved a significant reduction in the mean single-qubit
error for 337 qubits, dropping from 0.023 to 0.011 through automated recalibration,

effectively halving the error rate.

Technical / Clinical Details

o Parallel Calibration and Drift Resilience: Maintaining the performance of quantum
processors necessitates precise calibration of qubit parameters and effective
management of drift, which causes performance degradation over time. This
research introduces quantitative rules for both parallel calibration, enabling
simultaneous and independent calibration of numerous qubits, and drift-resilient

maintenance, minimizing the impact of performance fluctuations.

e GHZ Fidelity and Error Reduction: Experimental results demonstrated six-qubit
Greenberger-Horne-Zeilinger (GHZ) state fidelities reaching up to 89.64% following
zero-noise extrapolation. Furthermore, the majority-vote error in repetition codes, a
type of quantum error correction code, was reduced by over three orders of
magnitude when increasing the code distance from d=3 to d=9. This reduction is

crucial for addressing the scaling challenges of quantum error rates.

+ Automated Recalibration Impact: A key highlight is the over 50% reduction in the
mean single-qubit error rate from 0.023 to 0.011 across 337 qubits through the
application of an automated recalibration process. This indicates a practical pathway
to maintaining high performance in large quantum systems while potentially reducing

operational overhead.



Background & Context

Superconducting quantum processors are a promising platform for universal quantum
computing due to their scalability and high-speed gate operations. However, reliably
operating a large number of qubits simultaneously remains a formidable challenge. Qubit
performance is highly susceptible to subtle parameter variations and environmental
noise, leading to performance degradation. Traditional calibration methods become
exponentially time-consuming as the qubit count increases, hindering practical
operation. Efficient calibration and drift management are therefore critical bottlenecks to

overcome for building practical, large-scale quantum computers.

Strategic Significance & Outlook

The quantitative rules and automated recalibration techniques established in this study
are poised to profoundly impact the design and operation of future large-scale
superconducting quantum computers. The achieved reductions in error rates and
improvements in stability will enable the implementation of more complex quantum
algorithms, accelerating the realization of fault-tolerant quantum computing. This work
represents a significant milestone in pushing the performance limits of superconducting
qubits and advancing quantum computing towards practical applications. Consequently,
it promises to drive progress in diverse fields such as drug discovery, materials science,

and optimization.

Source: https://arxiv.org/html/2610.11477v1
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#13 IBM and Rutgers: Real-time quantum feedback
control explained

Published October 09, 2026 Rutgers USA

| oveERVIEW

Researchers from Rutgers, IBM, and collaborating institutions have successfully
demonstrated real-time quantum feedback control, repeatedly checking and resetting
parts of a quantum system to manage chaotic behavior. This experiment represents a
significant stride toward fault-tolerant quantum computers capable of identifying and
correcting errors during operation. The work also confirmed a fundamental prediction
regarding quantum behavior, showing how order emerges from disorder as qubit

check frequency increases.



| IN DEPTH

Key Findings

A research team from Rutgers, IBM, and allied institutions has successfully
demonstrated that a quantum computer can perform real-time quantum feedback
control, enabling the continuous monitoring and resetting of system components to
manage chaotic quantum behavior. This groundbreaking experiment marks a crucial
advancement toward the development of fault-tolerant quantum computers that can self-

correct errors during complex operations.

Technical Details

The experiment involved implementing a sophisticated feedback loop that allowed for
the real-time observation and immediate correction or reset of qubit states within the
quantum system. By systematically increasing the frequency of qubit checks, the
researchers experimentally validated a long-standing prediction in quantum mechanics:
the emergence of order from disorder, where quantum systems converge into more
stable and predictable states. This real-time control mechanism is instrumental in
actively mitigating decoherence and errors during quantum gate operations, thereby
significantly enhancing computational reliability. This capability is essential for detecting
noise in physical qubits and maintaining the stability of logical qubits, a critical

requirement for scalable quantum computing.

Background & Industry Context

One of the most formidable challenges in quantum computing is the inherent fragility of
qubits, which are highly susceptible to environmental noise and prone to errors. To build
large-scale, practical quantum computers, the ability to detect and correct these errors in
real time — known as fault tolerance — is indispensable. Traditional error correction
methods often require halting computation or introducing a substantial number of
redundant physical qubits, presenting significant scalability hurdles. The successful
demonstration of real-time quantum feedback control offers a promising pathway to
manage quantum errors on the fly, potentially transforming the landscape of fault-

tolerant quantum computing by dramatically improving system stability and reliability.



Strategic Significance & Outlook

This successful demonstration of real-time quantum feedback control is poised to
significantly accelerate the development of fault-tolerant quantum computers. It is
anticipated that this breakthrough will enable the execution of larger and more complex
quantum algorithms with unprecedented reliability. Beyond its direct implications for
quantum computation, the technology holds promise for applications in other quantum
domains, including advanced quantum sensors and secure quantum communication
systems. This advancement not only deepens our fundamental understanding of
quantum information processing but also provides a pivotal enabling technology for
quantum computers to achieve their full practical potential, garnering considerable

interest from industry and research sectors alike.

Source: https://www.rutgers.edu/news/scientists-move-step-toward-quantum-computers-can-correct-their-

own-mistakes

Collected: October 09, 2026 | Automated Research System (Gemini API)


https://www.rutgers.edu/news/scientists-move-step-toward-quantum-computers-can-correct-their-own-mistakes
https://www.rutgers.edu/news/scientists-move-step-toward-quantum-computers-can-correct-their-own-mistakes

