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Executive Summary

1 The United States remains one of the leading global quantum ecosystems in 2026, with strength across
superconducting, trapped-ion, neutral-atom, photonic, annealing, and quantumsensing modalities. The U.S.
advantage is not a single machine or company; it is a dense stack of federal laboratories, universities, cloud
platforms, venture-backed startups, defense and aerospace programs, standards bodies, and large technology
firms. The field is moving from basic research into early commercial deployments, especially in quantum cloud
access, error-correction research, quantum networking, quantum sensing, and postjuantum cryptography (PQC).

1 The dominant nearterm business opportunity is not yet universal fauktolerant quantum computing. In 2026,
commercial traction is strongest in hybrid quantumclassical workflows, cloud access, governmentfunded R&D,
guantum-safe cybersecurity, timing/navigation/sensing, and infrastructure components. Revenue is still small
relative to Al, cloud, and semiconductor markets, but the sector is showing stronger bookings, greater strategic
investment, and more boardlevel urgency driven by Harvest Now, Decrypt Later risk and nationrsécurity
competition.

1 Quantum hardware in 2026 is advancing across superconducting, trappetbn, neutral-atom, photonic, silicon-
spin, and annealing architectures. The market has shifted from raw qubit counts to logicajubit roadmaps, error
correction, fidelity, connectivity, calibration automation, manufacturability, and credible paths to fault tolerance.

1 Quantum software is moving into hybrid workflows: circuit compilation, error mitigation, quantum control,
resource estimation, cloud orchestration, Alassisted discovery, and domainspecific libraries for chemistry,
optimization, finance, logistics, and materials.

1 PQC is the most immediately actionable quantum risk for CISOs. NIST finalized FIPS 203, FIPS 204, and FIPS 205 in
2024; by 2026, large organizations are expected to maintain crypto inventories, CBOMs, migration runbooks, hybrid
TLS/PKI plans, and continuous testing.

1 Quantum sensing is commercially nearer than universal faultolerant quantum computing. Atomic clocks,
guantum magnetometers, gravimeters, inertial sensors, RF sensors, and quantum microscopes have netarm
defense, navigation, semiconductor, medical, energy, and infrastructure applications.

1 The U.S. workforce challenge is broadening. The bottleneck is no longer only Phl®:el quantum physicists; it
includes cryogenic technicians, photonics engineers, RF engineers, devieibrication specialists, quantum
software engineers, cybersecurity/PQC architects, product managers, and application specialists.

I The National Quantum Initiative Reauthorization Act of 2026 (NQIRA), as advanced through congressional
committees in 2026, would extend and broaden the 2018 NQI framework. Its likely positive impacts include
stronger federal coordination, expanded NSF and NIST centers, more testbeds, NASA inclusion for sensing and
satellite communications, and better workforce pathways. Risks include congressional appropriations uncertainty,
administrative overhead, possible diffusion of funds across too many centers, and continuing gaps between
research milestones and commercial deliverables.

Key Findings at a Glance

1 Hardware: U.S. development is multiplatform. IBM, Google, Rigetti, Quantinuum, lonQ, QuEra, Infleqtion,
PsiQuantum, D-Wave, and others are advancing different architectures rather than converging on one dominant
design.

1 Software: Qiskit, Cirgq, CUDAQ, Azure Quantum, Amazon Braket, PennyLane, Classiq, Zapastyle workflow
approaches, and errormitigation/error-correction stacks continue to mature.
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1 Algorithms: Most valueseeking work remains hybrid and domairspecific: chemistry, optimization, simulation,
linear algebra subroutines, quantum machine learning experiments, and errecorrected algorithms for future
machines.

1 PQC: The U.S. is shifting from standards finalization to enterprise migration, inventory, crypémility, procurement,
validation, and longhorizon replacement of RSA/ECC in federal and critical infrastructure systems.

1 Market: Global quantum technology revenue reached roughly $1.9B in 2025, with quantum computing around
$1.4B by one public market estimate; U.S. share is substantial but not reported as a single official statistic.

1 Workforce: U.S. talent demand spans physicists, electrical engineers, RF/cryogenic engineers, software
developers, PQC architects, systems engineers, technicians, product leaders, and technical sales roles.

1. U.S. Government Leadership and Influence

1.1 Executive Order 14412Securing the Nation Against Advanced Cryptographic

Attacks

EO 14412 accelerates federal migration to posguantum cryptography. It directs OMB and the National Cyber Director
to lead execution, requires agency migration leadership, prioritizes High Value Assets and highpact systems, calls
for implementation guidance from Commerce, NSA and DHS, and establishes priorigystem targets of December 31,
2030 for quantumresistant key establishment and December 31, 2031or digital signatures. It also uses acquisition
policy, pilot programs and international engagement to influence contractors, critical infrastructure and allies.

Official source: https://www.whitehouse.gov/presidential -actions/2026/06/securing-the-nation-against-advanced-

cryptographic-attacks/ .

1.2 Executive Order 14413Jshering in the Next Frontier of Quantum Innovation
EO 14413 establishes a wholef-government approach to quantum innovation. It calls for an updatedNational
Quantum Strategy, commercialization and deployment, support for enabling technologies and domestic supply
chains, public-private partnerships, workforce development, allied cooperation and strategic federal procurement.
Official source: https://www.whitehouse.gov/presidential -actions/2026/06/ushering-in-the-next-frontier-of-quantum-
innovation/ .

1.3 Department of War PosQuantum Cryptography Strategy

The Department of War PQC Strategy frames migration as a missiassurance requirement. It emphasizes inventory,
governance, acquisition, testing, interoperability, crypteagility, workforce, supply-chain coordination and resilient
warfighter communications across enterprise, embedded and longived systems.

Official source: https://dowcio.war.gov/Portals/0/Documents/Library/DoW -PQGC Strategy.pdf,

1.4 OMB Memorandum M26-15

OMB M26-15, published June 24, 2026, operationalizes EO 14412 for civilian executive agencies. It requires agency
migration plans within 120 days, automated cryptographic inventories, rislbased prioritization, integration with zere
trust and enterprise architecture, procurement and vendor coordination, resource estimates and phased
modernization through 2035.

Official source index: https://www.whitehouse.gov/omb/information-resources/guidance/memoranda/
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1.5 National Quantum Initiative Reauthorization Act of 2026

As of July 18, 2026, House and Senate versions had advanced through committee. The legislation would renew and
expand federal programs, research centers, workforce initiatives, testbeds, standards, supplghain programs and
commercialization pathways. Committee passage is not enactment.

House: https://science.house.gov/2026/4/h -r-8462-national-quantum-intiative-reauthorization-act

Senate: https://www.commerce.senate.gov/press/dem/release/led -by-cantwell-and-young national-quantum-
initiative -reauthorization-act-unanimously-passes-commerce-committee -on-world-quantum-day/ .

2. Hardware Development Updates

U.S-linked quantum hardware development is diversified across several modalities. Superconducting platforms
remain central to IBM, Google, Rigetti, and several academic/nationdab programs; trappedion systems remain
central to lonQ and Quantinuum; neutralatom systems have attracted strong U.S. investment through QuEra and
related ecosystem players; photonic approaches remain central to PsiQuantum and Xanadstyle architectures;
silicon-spin and semiconductor-compatible qubits continue to draw attention because manufacturability may become
decisive at scale.

The 2026 hardware frontier is defined by five engineering objectives: logiegibit formation, error-correction overhead
reduction, better two-qubit gate fidelity, stable control electronics, and fabrication repeatability. A credible quantum
roadmap now requires not just a qubit number but a systentevel plan for cryogenics, lasers or microwave control,
interconnects, control software, calibration automation, packaging, and serviceability.

Superconducting
IBM, Google, Rigettand academic programs continue improving fidelity, packaging, cryogenic control and error
correction. Roadmaps emphasize logical qubits and modular systems.

Trapped ions
lonQ and Quantinuum benefit from higkfidelity gates and flexible connectivity. Scaling priorities include optical
control, integrated photonics, modular networking and faster operations.

Neutral atoms
QuEra, Atom Computing, Inflegtion and universities are advancing large atomic arrays, analog simulation and digital
gates.

Photonics
PsiQuantum and others pursue semiconductor manufacturability and optical interconnects; sources, detectors and
fault-tolerance resource requirements remain central challenges.

Silicon spin
Intel and university programs pursue semiconductofcompatible fabrication, uniformity, yield and cryogenic control.

Annealing and analog
D-Wave and analog simulators continue serving optimization, sampling and scientific research niches.
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Enabling technologies
Cryogenics, lasers, vacuum systems, microwave electronics, photonics, packaging and control systems are strategic
markets in their own right.

Key U.S. status: the United States has strong platform diversity and commercial access, but supgdhain control
remains a strategic issue: dilution refrigerators, lasers, photonics components, ultrdow-noise electronics,
semiconductor fabrication, cryogenic cabling, and specialized materials are all part of the strategic industrial base.

3. Software Development Updates

Quantum software is maturing around hybrid execution rather than stan@lone quantum replacement of classical
computing. The main software domains are quantum SDKs, compilers/transpilers, error mitigation, pulskevel control,
resource estimation, cloud scheduling, benchmarking, algorithm libraries, and domairspecific applications.

U.S. cloud and software ecosystems remain highly visible through Amazon Braket, Microsoft Azure Quantum, IBM
Quantum, Google Quantum Al tooling, NVIDIA CUD®, lonQ cloud access, Quantinuum software, QCTRL control
software, and opensource ecosystems such as Qiskit, Cirqg, PennyLane, and Braket SDK. The practical trend is toward
hardware-aware compilers, better noise models, automated calibration loops, and workflow integration with classical
HPC and Al.

In Summary

Cloud platforms expose multiple hardware modalities through common access layers.

Compilers are becoming more hardwareaware while intermediate representations reduce lockin.

Resource estimation is central to separating plausible fauktolerant applications from unrealistic demonstrations.
Error mitigation, circuit cutting, dynamic circuits and workload partitioning improve experimentation.

Enterprise software increasingly integrates chemistry, optimization, machine learning, cybersecurity and
scientific -computing workflows.

91 Verification and benchmarking are improving, but no single benchmark fairly compares all modalities.

=A =4 =4 4 =4

4. Algorithm Updates

The most important 2026 algorithm trend is realism. Research continues ddhor, Grover, quantum simulation, QAOA,
VQE, HHLstyle linear algebra, quantum machine learning, and amplitudesstimation variants, but implementation is
now tightly coupled to resource estimation and errofcorrection assumptions.

Near-term algorithms are concentrated in chemistry, materials, optimization, quantum dynamics, Monte Carlo
acceleration, and cryptanalysis resource estimation. Enterprise value depends on whether the quantum subroutine
can beat classical heuristics, GPUs, Al accelerators, and problerspecific optimizers after total system cost and error
correction overhead are included.

State of Quantum in Americar 2026 page9
Version 12

William Favre Slater, Iland ChatGPT

Slater Technologies, Inc.

Chicago, lllinois, USA

July 22 2026



5. Quantum in Research

U.S. research remains anchored by universities, national laboratories, NSF Quantum Leap Challenge Institutes, DOE
National Quantum Information Science Research Centers, NIST metrology and standards programs, DARPA
benchmarking and transition programs, and industry research labs. Research emphasis has expanded from praxf
principle demonstrations to system integration, testbeds, benchmarking, quantum networking, quantum transduction,
materials, quantum control, and workforce development.

National-lab and university consortia remain critical because quantum systems require expensive infrastructure,
multi-disciplinary teams, and longcycle engineering. The most productive U.S. research ecosystems are those that
combine device physics, engineering, algorithms, software, applicatiordomain expertise, and transition pathways to
industry.

6. Education: K12, College, Graduate School, Pdstaduate

K-12 Early exposure to quantum concepts, probability, waves,
measurement, coding, cybersecurity, and STEM identity
building. Best delivered through ageappropriate
modules rather than full quantum mechanics.
Community college / technical Cryogenic technician, photonics technician, RF
technician, lab operations, semiconductor process
support, cybersecurity/PQC analyst, and quantum
aware IT roles.

Undergraduate Quantum information science minors, physics/EE/CS
pathways, software development, mathematics, device
fabrication, and application-domain tracks.

Graduate school Deep specialization in quantum hardware, algorithms,
quantum error correction, sensing, materials,
communications, and cryptography.

Post-graduate / professional Executive education, CISO PQC migration training,
product management, standards, export controls, and
continuing education for classical engineers entering
guantum.
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7. PostQuantum Cryptography (PQC)

PQC is the most urgent neaterm quantum-security action area because harvesinow/decrypt-later risk already exists.
Organizations with longlived confidential data need crypto discovery, datalifetime analysis, vendor coordination,
CBOM/SBOM integration, hybrid cryptography architecture, test environments, and formal migration governance.

NIST finalized FIPS 203, FIPS 204, and FIPS 205 in August 2024. In practice, U.S. enterprises in 2026 should treat PQC

as a multiryear migration program, not a patch cycle. The highegiriority areas are external TLS, PKl/certificates, VPNs,
code signing, identity infrastructure, device firmware signing, key management, higéalue databases, longterm
archives, and regulated data flows.

PQC migration operating model
Inventory Discover cryptography in applications, endpoints,
servers, network devices, 10T/OT, cloud, APIs,
databases, and certificates.

CBOM Maintain cryptographic bills of materials linked to asset
inventory, software ownership, vendor dependencies,
and remediation status.

Risk ranking Prioritize longlived sensitive data, externally exposed
services, brittle embedded systems, and systems with
certificate or firmware constraints.

Hybrid architecture Use hybrid classical/PQC where policy, interoperability,
and vendor readiness require staged transition.
Testing Continuously test performance, handshake size,

certificate chains, interoperability, rollback, monitoring,
and break-glass procedures.

8. Quantum in Industry

Industry activity is strongest in cloud access, national security, cybersecurity, chemicals/materials, pharma, finance,
logistics, telecom, semiconductors, and advanced manufacturing. The commercial reality is uneven: quantum
computing revenues are growing quickly from a small base, while most firms remain unprofitable and dependent on
patient capital. Quantum sensing, timing, and securityrelated products have clearer neasterm paths to production
revenue.

9. Quantum in Communications

Quantum communications in the United States focuses on metropolitan quantum networks, quantum key distribution
testbeds, entanglement distribution, quantum repeaters, transduction between modalities, trustednode
architectures, and integration with conventional optical networking. The likely 2026 path is not a sudden replacement
of the Internet; it is a layered set of specialized networks for national labs, telecom testbeds, financial services,
defense, and highsecurity research environments.
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10. Quantum Sensors

Quantum sensing is one of the most commercially plausible quantum sectors in the near term. Applications include
GPSdenied navigation, underground/underwater detection, precision timing, RF spectrum sensing, magnetiteld
imaging, gravimetry, biomedical imaging, semiconductor metrology, and infrastructure monitoring. The U.S. sensing
ecosystem benefits from defense demand, nationallab metrology, chip-manufacturing needs, and advanced
manufacturing clusters.

Estimated 2025 Quantum-Sensing Company Revenue
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Figure 1. Estimated quantumsensing company revenue. Privat&eompany values are modeled estimates.
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Projected Quantum-Sensing Revenue Change, 2025 to 2026
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Figure 2. Projected quanturasensing company revenue change, 2025 to 2026. Modeled estimates.
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11. U.S. Quantum Workforce

The workforce gap is multidisciplinary. A mature U.S. quantum workforce needs physicists, electrical engineers,
computer scientists, software engineers, control engineers, cryogenic technicians, photonics specialists,
cybersecurity/PQC experts, product managers, compliance specialists, and manufacturing technicians. A major
strategic issue is converting quantum from an elite Ph.Bonly labor market into a layered workforce with technician,
AcH6DGY!I Kkt AWact qlll Kt sedutalior ppthwaysi AlWe UT WHYUqRUz2 RUN
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Figure 3. Estimated U.S. quantunrelated open positions by position type.
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Estimated U.S. Quantum-related Open Positions by Industry

Open positions

Figure 4. Estimated U.S. quantunrelated open positions by industry type.
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Estimated U.S. Quantum Workforce by Role

Business / strategy / policy

Product / application specialists

Researchers / scientists
Technicians / lab operations

Security / PQC

Hardware engineers Software / algorithms

Figure 5. Estimated U.S. quantum workforce distribution by role.
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12. U.S. and Global Quantum Technology Markets

Market estimates vary because analysts define the sector differently: some include only quantuitomputing
hardware/software/cloud revenue; others include enabling components, sensing, communications, security,
consulting, and governmentfunded R&D. For this report, the market exhibits use a conservative baseline for global
guantum computing and quantum sensing and modeled U.S. shares.
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Figure 6. 2025 quantum market comparison. U.S. market values are modeled estimates.

Market BaselineTable

Metric Value Basis

Global quantum computing market, | 1,530.0 Fortune Business Insights / market
2025 research baseline

U.S. quantum computing market, 612.0 Model estimate based on U.S.
2025 (modeled 40% of global) private-investment leadership
Global quantum sensing market, 414.6 Global Market Insights baseline
2025

U.S. quantum sensing market, 2025 | 145.1 Model estimate

(modeled 35% of global)
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13. U.S. Government Funding of Quantum

U.S. government funding remains foundational. Federal support flows through DOE, NSF, NIST, DARPA, DoD, IARPA,
NASA, and national laboratories, while state governments are increasingly using quantum as an economic
development strategy. lllinois, New Mexico, Connecticut, Maryland, Colorado, California, New York, Massachusetts,
and the broader Midwest are examples of state or regional ecosystem development.

Selected U.S. Quantum Funding Signals

1000 A
800 -
600 A

400 +

USD millions

200 A

Figure 7. Selected U.S. quantum funding signals and private rounds, USD millions.
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14. U.S. Private Funding of Quantum

Private funding is increasingly concentrated in large rounds for companies with credible system roadmaps,
differentiated hardware modalities, or nationatsecurity relevance. PsiQuantum, Quantinuum, QuEra, SandboxAQ,
lonQ, D-Wave, Rigetti, Inflegtion, QCTRL, and related suppliers illustrate a market in which capital formation is
selective and milestone-driven. Public companies face volatility because revenue is small relative to R&D expense,
while private companies often depend on strategic investors, sovereign funds, defense programs, and stdevel
incentives.

15. U.S. Patents on Quantum Science and Quantum Technologies

Quantum patenting continues to accelerate. The United States remains highly competitive, especially in quantum
computing, quantum communications, and quantum sensing, but China has become a dominant filer in several global
patent datasets. Patent activity should be interpreted carefully: quantity does not equal enforceable quality, and global
patent families, grants, priority filings, and U.S. grants each tell different stories.

Approximate Quantum Patent Filing/Grant Share

Rest of world

United States Japan/Korea

Europe

China

Figure 8. Approximate regional share of quantum patenting activity. Based on 2025 patdéatbdscape reporting; values are
approximate.
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16. U.S. Quanturrengaged Organizations and Ecosystem

The U.S. quantum ecosystem includes purelay quantum startups, large technology companies, telecom providers,
aerospace/defense contractors, semiconductor firms, cybersecurity companies, universities, national labs, federal
agencies, state economicdevelopment authorities, standards bodies, and nonprofit consortia.

Quantum-engaged Organization Counts

6000 -

4000 A

Organizations

2000

Figure 9. Quantumengaged organization counts: global reported counts and modeled U.S. estimates.

Ecosystem Category Representative Organizations

Large technology / cloud

IBM, Google, Microsoft, Amazon, NVIDIA

Pure-play / hardware

lonQ, Quantinuum, Rigetti, BWave, PsiQuantum,
QUuEra, Inflegtion

Quantum software / control

Q-CTRL, Classiq, Zapata Al legacy ecosystem,
Strangeworks, QC Ware

Quantum sensing / timing

AOSense, Vector Atomic, SandboxAQ, Qnami,
ColdQuanta/Inflegtion

Government / labs

DOE labs, NIST, DARPA, NSF, NASA, IARPA, DoD labs

Universities / hubs

MIT, Harvard, Stanford, Caltech, University of Chicago,
UIUC, Maryland, Colorado, Yale, Princeton, Duke

Consortia / nonprofits

QED-C, Chicago Quantum Exchange, Quantum
Economic Development Consortium, IEEE Quantum,
Optica, APS, AAAS gquantum programs
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17. NonProfit U.S. Quantum Groups

Key nonprofit and consortium actors include QEBC, Chicago Quantum Exchange, IEEE Quantum, Optica, APS,
Quantum Industry Coalition, universityled Quantum Leap Challenge Institutes, regional quantum alliances, and
standards-focused bodies. These groups reduce fragmentation by aligning workforce development, standards,

testbeds, public-private partnerships, and commercialization pathways.

18. U.S. Quantum Computing Marke2025

A reasonable modeled estimate for the U.S. quanturtomputing market in 2025 is approximately $0.6 billion when
using a $1.53 hillion global baseline and assigning roughly 40% to the United States. This includes hardware access,
cloud services, quantum software, professional services, and ecosystem revenue; it excludes much broader lotigrm
total addressable market claims.

19. Global Quantum Computing Market2025

Third-party market estimates place the global quantumcomputing market around $1.5 billion to $1.6 billion in 2025,
depending on definitions. Growth expectations remain high, but practical enterprise adoption is gated by error
correction, reliable advantage, skilled users, and integration with classical computing.

20. 2025 QuantumComputing Company Revenue

2025 Quantum-Computing Company Revenue

120 A
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Figure 10. 2025 quantumcomputing company revenue, USD millions.

Quantum-Computing CompanyRevenueTable

Company 2025 Revenue 2026 Projection Change %

lonQ 130.0 235.0 80.8 2026 midpoint
guidance / outlook

Quantinuum 30.9 41.7 35.0 Modeled +35%
growth, equal to
2025 YoY

D-Wave 24.6 35.0 42.3 Modeled from
bookings

momentum; no
official annual guide

located

Rigetti 7.1 21.3 200.0 Analyst estimate
cited in 2026
reporting

Quantum Computing | 0.682 1.2 76.0 Modeled from low

Inc. revenue base and Q4
run-rate
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21. QuantumComputing Company Projected Revenue Change, 2025 to 2026
Projected Revenue Change, 2025 to 2026

Figure 11. Projected quantumcomputing company revenue change, 2025 to 2026.

fUqUI Gl Dgec¢qRYUalWf YUAKt WEMZZW -HEWEe UWNME ROY¥ & WWRU Wa 6 RLWLWME & G
is high-growth from a smaller base. BWave has strong bookings momentum but quarterly revenue can be lumpy

because system sales are episodic. Quantinuum is a higRR&D, highvaluation platform company preparing for public

markets. Quantum Computing Inc. remains a very small revenue base.

22. U.S. Quantum Sensing MarkeR025

The U.S. quantumsensing market is estimated here at approximately $145 million in 2025, modeled as 35% of a
$414.6 million global qguantumsensors baseline. This reflects U.S. strength in defense, timing, navigation,
semiconductor metrology, and nationaklab metrology, while acknowledging that exact countrylevel revenue is not
consistently disclosed.

22. Global Quantum Sensing Marke2025

Published 2025 global qguantumsensing estimates vary from roughly $170 million to more than $430 million depending
on market definition. This report uses a $414.6 million baseline because it captures a broader commercial sensor
definition. The market is expected to grow through defense, navigation, timing, healthcare, industrial inspection, and
semiconductor applications.
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24. U.S. and Global 2025 Quantum Sensing Company Revenue

Most quantum-sensing companies are private and do not publish audited annual revenue. The sensing revenue table
therefore uses modeled estimates and should be treated as directional, suitable for markemapping and strategic
planning rather than investment valuation.

Quantum-SnsingCompany RevenueEstimates

Company 2025 Revenue 2026 Projection Change % Basis

SandboxAQ 180 250 38.9 Private company;
estimated quantum/Al-
security/sensing-related
revenue

Q-CTRL 45 65 44.4 Private company;
estimated
controls/sensing/software
revenue

Inflegtion 40 60 50.0 Private company;
estimated quantum
systems/sensing revenue

AOSense 25 35 40.0 Private company;
estimated cold-atom
Sensor revenue

Vector Atomic 15 22 46.7 Private company;
estimated
timing/navigation revenue

Qnami 8 12 50.0 Private company;

estimated quantum
microscopy/sensing
revenue

25. U.S. Quantunrelated Open Positions by Position Type

Quantum software / algorithms 420

Quantum hardware engineering 360

Research scientist / physicist 300

Cryogenic / photonics / RF engineering 260

Quantum applications / solutions 220

PQC / cryptoagility security 520

Quantum sensing / metrology 180

Product / program / business development 160
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26. U.S. Quantunrelated Open Positions by Industry Type

Technology / cloud / software 520
Defense / aerospace / national security 460
Academia / national labs 420
Financial services 180
Pharma / chemicals / materials 170
Telecom / networking 130
Manufacturing / semiconductors 250
Cybersecurity / consulting 490

27. U.S. Quantum Workforce by Role

Researchers / scientists 32
Hardware engineers 18
Software / algorithms 16
Security / PQC 12
Technicians / lab operations 8
Product / application specialists 7
Business / strategy / policy 7

28. Strategic Assessment for 2026

Most nearterm value PQC migration, quantumsafe architecture,
sensing/timing/navigation, quantum-inspired
optimization, and quantum/HPC/AI hybrid research.
Highest technical uncertainty Largescale fault-tolerant quantum computing timelines,
logical-qubit cost, and true business advantage over
classical/HPC/AI alternatives.

Highest national-security priority PQC, cryptographically relevant quantum computing
monitoring, quantum networking, sensing for
defense/navigation, and supplychain resilience.

Best workforce lever Create technician-to-Ph.D. pathways and retrain
classical engineers in cryogenics, photonics, RF,
software, PQC, and systems integration.

Best enterprise action in 2026 Build a crypto inventory/CBOM, run PQC pilots, evaluate|
guantum sensing use cases, and track quantum
computing through disciplined proofs of concept.
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Sources and Notes

1 National Quantum Initiative FY2025 Annual Report: https://www.quantum.gov/wp -
content/uploads/2024/12/NQI-Annual-Report-FY2025.pdf

1 GAG-26-107759, Updating the National Strategy Could Promote U.S. Leadership in Quantum Technologies:
https://ffiles.gao.gov/reports/GAO-26-107759/index.html

1 NIST, finalized post-quantum encryption standards: https://www.nist.gov/news -events/news/2024/08/nist-
releasesfirst-3-finalized-post-quantum-encryption-standards

1 NIST PQC Standardization Project: https://csrc.nist.gov/projects/post -quantum-cryptography/post-quantum-
cryptography-standardization

1 NSF Quantum Leap Challenge Institutes: https://www.nsf.gov/mps/quantum -leap-challenge-institutes

1 MIT Sloan, Quantum Index Report 2025 coverage:https://mitsloan.mit.edu/ideas -made-to-matter/new-mit-
report-captures-state-quantum-computing

1 McKinsey, Quantum Technology Monitor 2025: https://www.mckinsey.com/capabilities/tech -and-ai/our-
insights/the-year-of-quantum-from-concept-to-reality-in-2025

1 SRl International, 2026 quantum industry report summary: https://www.sri.com/press/story/a -banner-year-for-
gquantum/

1 lonQ FY2025 results: https://www.iong.com/news/ionq -announces-fourth-quarter-and-full -year-2025-financial -
results

1 lonQ Q1 2026 financial results and 2026 outlook: https://www.iong.com/news/ionq -announces-first-quarter-
2026-financial-results

1 D-Wave FY2025 results: https://ir.dwavequantum.com/news/news -details/2026/D-Wave-Reports-Fourth-
Quarter-and-YearEnd-2025-Results/default.aspx

1 Rigetti FY2025 results: https://investors.rigetti.com/news -releases/news-release-details/rigetti-computing-
reports-fourth-quarter-and-full -year-2025/

1 Quantum Computing Inc. FY2025 results: https://quantumcomputinginc.com/news/press -
releases/2026/quantum-computing-inc.-reports-fourth-quarter-and-year-end-2025-financial -results

1 Global Market Insights, quantum sensors market: https://www.gminsights.com/industry -analysis/quantum-
sensors-market

1 Fortune Business Insights, quantum computing market: https://www.fortunebusinessinsights.com/quantum -
computing-market-104855

1 Reuters, PsiQuantum Chicago site and funding: https://www.reuters.com/business/psiquantum -breaks-
ground-chicago-quantum-site-after-1-billion -funding-2025-09-30/

1 Reuters, QuEra funding round: https://www.reuters.com/technology/quantum -computing-startup-quera-closes-
230-million -funding-round-2025-02-11/

1 Reuters, Quantinuum IPO filing: https://www.reuters.com/technology/honeywells -quantinuum-makes-us-ipo-
filing-public-2026-05-08/

Caveat: Thirdparty market sizes and privatecompany revenue estimates differ materially by definition. Figures labeled
modeled should be treated as directional planning estimates, not audited financial statements.
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Attachment 1¢ Top 10 Companies in Quantum

RANK COMPANY
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Attachment 2¢ Top 10 Countries in Quantum

TOP 10 COUNTRIES BY QUANTUM TECHNOLOGY INVESTMENT

C;)UNTRY TOTAL INVESTMENT (USD) )
UNITED STATES |0 $12.1Buion

e T (TOTAL) -
CHINA | ~$8.25 iLLon

(TOTAL)

| Nz G 5.7 BILLION+
|| A& UNITED KINGDOM ?mm

; gt BILLION
4 | SOUTH KOREA e (BY 2035 COMMITMENT)

s $2.2 BILLION
5 /| - GERMANY (€2 BILLION)

I FRANCE R $2.0 BiLLION

(€1.8 BILLION TOTAL)

$1.5 BILLION+
(AU$2.3B+ CUMULATIVE)

~$0.9B - SEVER
{QUANTUM IFI(
BROADER ~

$0.67 BILLION

(€615 MILLION)

_\1[];! B3 canapa $0.43 BiLLION+

(HUNDREDS OF MILLIONS CAD)

FIGURES REPRESENT CUMULATIVE OR MULTI-YEAR PROGRAM COMMITMENTS (NOT ANNUAL 2026 SPENDING)
AND INCLUDE PUBLIC, PRIVATE & CORPORATE R&D INVESTMENT.

To npiled from nal nt a

State of Quantum in Americar 2026 page28
Version 12

William Favre Slater, Iland ChatGPT

Slater Technologies, Inc.

Chicago, lllinois, USA

July 22 2026



Attachment 3 ¢ Quantum Technologies in U.S. Data Centers, Current and
Planned

QUANTUM TECHNOLOGIES [0 [ ounNTUM N DATA CENTER

Quantum Computing Systems

/ = ol ¥ (Anneslers, Gate-based, Neutral Atoms)
/ 4 A Quantum Networking
(QKD, Quantum Repeaters)

i Post-Quantum Cryptograph;
IN THE UNITED STATES = W e
Building the Quantum Era of Computing, Networking & Security* ! i gt

(Precision timing, imaging, navigation)
U.S. data centers are beginning to integrate quantum technologies—quantum
computing systems, quantum networking, and pest-quantum cryptography (PQC)—
to drive breakthroughs in Al, optimization, simulation, and ultra-secure communications.

Hybrid Quantum-Classical

% Architectures

WHERE QUANTUM DATA CENTERS ARE ( CURRENT & PLANNED QUANTUM TECHNOLOGIES IN DATA CENTERS )
CURRENTLY OPERATING / PLANNED

COMPANY / ORGANIZATION LOCATION TECHNOLOGIES STATUS NOTEES
@ Seattlle, WA g Tapalogical qubits, Oparational First topological qubit
Rochester, NY mm Microsoft Radmonel; WA Aaure Cusiriuin, (Since 2023) R&D data center
Quantum natworking
L Cutrn processars
-~ ] Operational Quantum Al labs &
: Baston, MA @ 1 C) Gg(}g le Santa Barbara, CA Quantum Al, Cloud (Since 2019) P
@ Silicon Valley, CA Chicago, IL @ access
N Qiskit, Gate-based " |IBM Quantum System
Poughkeepsie, NY ; Operational ;
& Chicago, IL ity Chomtmm (Since 2016) Lo e conar
cloud anvironments
Los Alamos, NM @ Dallas, TX @ Raleigh, NC Qe newaiing
aws Pri Operational / Center for Quantum
> rinceton, NJ (QKD), Braket 2
® @ Atiants, GA ~ 1 Rt e Expanding Networking (COM)
@ Phoui Az Housten, TX College Park_mp  Trapped-ion — Production systems
C IoNg oty quantum computers, L and entarprise
o5, Quantum cloud (Expanding) partnerships
= = Superconducting R i
@ SEATTLE, WA - Microsaft Quantum Datacenter (topological qubits research) rig ekt Berkelay, CA qubits, Quantum Operational ::f;:’::::"“"“ classical
Cloud
@ SILICON VALLEY, CA - Google Quantum Al Lsb & Quantum Cloud Access
Trapped ions, "
@ LOS ALAMOS, NM - National Quantum Research Center (NNSA/DOE) Q QUANTINUUM Broomfield, CO Chiantin sofiisie & Operational S:',:;":ﬂ;:ﬁl:m‘ for
@ CHICAGO, IL - 18M Quantum Data Center & Guantum Hub i ek ol
K ; . Photonic quantum Under Fault-tolerant quantum
@ DALLAS, TX - lonQ Quantum HG: & Quantum Cloud Region G PsiQuantum Chicago, IL ey Pt phc Y pen et L
@ PRINCETON, NJ - AWS Center for Guantum Networking (CQN) Quantum RED, i W
.5. DoE / NN i
@ BOSTON, MA - Harvard/MIT Quantum Netwark Hub (QuEra & Partners) @ U.S. DoE / NNSA Los Alamos, NM fl':':::wﬂ Quantum Operational B R
RALEIGH, NC - Guantum-Secure Data Center Corridor (QKD Trials! >
e : 3 PQC deployment, Planned / PQC required for future
¢ 5 Multiple Operators Nationwide Quantum-safe = federal & enterprise
Rolling Out
networks systems
Planned quantum-capable data centers and networks are expandi
across the US. through public-private partnarships and cloud providers.
‘Quantum Computing Dilution Reﬁ\'germr Quantum Networking PQC-Ready Next-Gen Data Center
System in Data Center  (Quantum Processor) (QKD Equipment) Infrastructure Design
Projects and capacities are estimates and subject to change, Sources: Company reports, press releases, and industry analysis (2024-2025).

ONSIDERATIONS & ISSUES FOR QUANTUM TECHNOLOGIES IN DATA CENTERS

POWER USAGE SIZE & SCALE WATER USAGE == | OCAL POLITICS PUBLIC ACCEPTANCE
1 L))

* Quantum systems (especially * Quantum systems need = Cogling for power equipment ~ State and local gs . ly supportive of jobs,
gate-based) require ultra-low specialized raoms with and cryogenic systems competing for quantum Mol wil ineiorntin.
temperatures (~10-20 mK) vibration isolation, magnetic (indirect water use). investments and high-tech jobs.

ing diluti i ol b - C bout
using dilution refrigerators. shielding, and cryogenic plants. + irsiel ard il sooking + ripoativess thx breakE) gracte, ::::::;ti:mm;n?:aw::alw -
< Flgh piwor darafty pi ok + Current systems: 1-2 racks common; evap water use varies infrastructure funding. and land impact.

(20-50+ kW) sustained 24/7. per quantum computer. by design. + Concerns about energy grid

. C iti t tr
wre: Quantum campuses « Large campuses may use strain and environmental impact OOMINDIVES WIS ansparency.

+ Total facility power: 20-100 MW+ . iri i

Medic ol igtind will include HPC, networking, millions of gallons annually. in some communities. and lacal hiring commitments.
¥ 4 el BRSSO « Early engagement and CSR
= . : « Water scarcity in the West « Federal initiatives: National Y engag

* Need for resilient, low-latency * Land needs increasing for i ey programs improve acceptance.
grid connections and on-site s Sonling: mad sxpansion requires closed-loop and Quantum Initiative Act,
backup (battery, generators). dry cooling solutions. CHIPS Act funding.

TOP ISSUE: TOP ISSUE: TOP ISSUE: TOP ISSUE: TOP ISSUE:

Rising power demand Large campuses require Water availability and Balancing economic benefits Maintaining trust and ' \
and grid capacity limits significant land and long-term sustainability in arid with infrastructure a addressing environmental @
in key regicns. infrastructure i 5 regions. enviranmental costs. concamns early.

(" BENEFITS OF QUANTUM IN DATA CENTERS f 7 CHALLENGES & RISKS THE BOTTOM LINE

HIGH COSTS: Quantum systems are expensive 1o The United States is in a global race to build and deploy quantum
build, operate, and maintain. technologies in data centers. With strong innovation, investment,
TECHNOLOGY MATURITY: Many systems are stillin and collaboration between industry, government, and academia,
wvarly stages with reliability challanges. quantum-enabled data centers will power the next wave of
scientific discovery, economic growth, and national security.

BREAKTHROUGH COMPUTING POWER
Solve complex problems in chemistry, medicine,
materials, finance, and climate modeling.

ENHANCED SECURITY :
Quantum key distribution (QKD) and PQC protect & TALENT SHORTAGE: Limited pool of quantum
against future cyber threats. engineers, physicists, and technicians.

=™ SUPPLY CHAIN RISKS: Dependence on specialiced

ECONOMIC GROWTH
components (dilution fridges, cryogenics, photons).

High-tech jobs, regional investment, and leadership

in the quantum economy. CYBER & SECURITY RISKS: New attack vectors ——

STRONG INVESTMENT TO QUANTUM LEADERSHIP TOMORROW.
SECURE. SUSTAINABLE. TRANSFORMATIVE.

a5 quantum systems and networks scale.

NATIONAL SECURITY
Secure communications, advanced simulations,
and strategic advantage.

QEDS

KEY High Power % ialized Q inable W . Policy & Incentives Commurity Engagement SSUINTLM TCHR gk
TAKEAWAYS Demand | Infrastructure Management A0 prive Growth Builds Trust s
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Attachment4 ¢ Quantum Technologies in European Data Centers, Current
and Planned

QUANTUM TECHNOLOGIES . e WHY IT MATTERS

Quantum computing will solve problems

" P - - beyand classical computers—accelerating
. & g Al drug discovery, materfals science,
1 e finance, climate modeling and security.

= E Europe is a global leader in quantum
1 I = N . research, athical innovation and
E £ sovereign digital infrastructure.

Powering the Next Wave of Computing, Security it an, ey ils camisen e e

foundation for secure, scalable and

and Innovation for Europe’s Digital Future T ] sustainable quantum ecosystems.
EUROPEAN QUANTUM DATA CENTER HOTSPOTS
LOCATION  COUNTRY FACILITY / PROJECT sTATUS QUANTUM TECHNOLOGIES & FOCUS  PARTNERS/ OPERATORS
® e — i I8 Qulech Operationsl | SuPernducting ubit, quantumnetwoking, | QuTech, TU Delf,
R:I,f:ﬁwﬂ (ﬁn::,; — Delft eI Guantum Data Center PErONE KD, hybeid HPC TNO, partners
Munich "
- i Quantum Operational  1BM Quantum System Two, cloud acoess, 1M, LAZ, BMW,
e & (o) Munich s Data Center (Expanded)  research & enterprise use Siemens, partners
/ \
: \ \ A etk hub, HPG, post
g‘ﬂ';:,] [ ] @Pomai @ MoorQwoum | | mmm Poznai  Poland Oall?c?.‘;:f operational | 0 o HPCpost ki | s, PENC, NCCPL
{Polang) Data Centers
London @ [ ] e
e (Operational) :P . - Quantinuum Onerationst | '-5eries trapped ion systems, Quantinuum, STFC,
3 ® @ Jilich i &I London Quantum Cloud Hub pe! clousd accoss UKRI, partners
(Gormany) e
® g : Pasqal Quantum S Neutral atom quantum computers, Pasqal, GENCI,
ﬁ:ﬁ‘:“" g Q. 7uich ® Planned  Early BN paris France Data Center Opemtional’: |y platfoam Franch Govt.
i (Switzeriand) Sta
- ih 5 ddlich Supercomputing . HPC+ quantum simlators, FZ Jilich, EuroHPC,
ge z a 3
° ® Research & ulie A, Centre (J5C) perational wantum algorithms NHR Centers
Quantum Hubs
@ Milan L] X : iss National & Quantum communication, simulators,  ETH Zurich, PSI,
F's"‘?":“‘ [naly) f:g - EJ zwich  switzertana Guantum Data Comter | D00 | sarch cloud CSCS, partners
ol aria
; Mg Under  Guantum HPC integration, Al + quantum  CSC. EurcHPE JU,
o Hebinki | Fnknd o Duta Conter | Construction | optinisation Finnish Govt.
KEY DRIVERS IN EUROPE TEw i Leonardo Quantum Plaeg | QuATtum computing services, CINECA, Leanardo,
o ¥ Data Hub industry collaboration EU Initiatives
@ EU Quantum Flagship: €18+ program supporting research,
infrastructure and commercialization (2018-2028+). = Barcelona Spain H:f:::::rr" Planned 3:::;::;9\’"!*'}:;. HPC, BSC, ICREA, EuroHPC
o—Dn Digif dh
(=] FEuroHPCE Funding for q ¥ > Bulgarian Quantum Quantum research, training, Sofia Tech Park,
G=F supercomputing and data centers. = Sofia Bulgaria St | BBage | B e
Soverelgnty & Security: Reducing dependence on 1 1 oui s EirGrid Quantum G Quantum for energy grids, EirGrid, Trinity Colloge,
non-European quantum infrastructure; focus on A i Innovation Hub My Stage | ocure communications Industry Partners
QKD and post-quantum eryptography.
QUANTUM TECHNOLOGIES ENABLED IN EUROPEAN DATA CENTERS
Sustainability Leadership: Europe's Green Deal drives
renewable-powered, low-carbon data centers.
g s ——
labs and startups across the continent.
Quantum Computing  Quantum Networking  Hybrid HC + Quantum  Post-Q i Incustry Appl
g napand QR od quenty POC olgosithms, quantum-safe  Pharms, materisls, Ainance,
‘nautral atom eystems for rapestors for ultrs-secure. accalerators with HPC for infrastructure and secure anergy, logistics, climate
, s o .

CONSIDERATIONS & ISSUES
m POWER USAGE | | == LOCAL POLITICS | ENVIRONMENTAL

PUBLIC ACCEPTANCE

& RELIABILITY 0 A LU & REGULATION CONSIDERATIONS

L)
« Quantum e ulradow | - i « Cosling for powsr squipmant | + Swong govemmentsupportin | » High focus on sustainability [
e 5 2 g
:eam?ernur?s (mK range) using tructure: %! mar.weuur\mes;::jndmg, and carbon neutraiity. « Generally supportive when
ution refrigerators. shielded rooms, vibration (indiirect water use). tax incentives, grants). + Ui of ranevwahiss, hest reuse projects bring jobs and
« High power density per rack control, cryogenics. + Closed-loop and adiabatic + Permitting, environmental and low-PUE designs. local investment.
(20-100 KW+ today: grewing). « Facilities range from 1-5 MW cooling preferred. and grid .E Yoo + Concemns about power
« Need for 24/7 reliable, clean power ‘today to 50¢ MW in future + Water scareity in Southern san delay projects. gaamansgement, costs, water use, noise and
and advanced backup systems. ‘quantum campuses. Europe a growing concern. « Cross-border data regulations land impact.

« Biodiversity and land use

« Increating focus on renswable + Modular and scalable designs = Rainwater harvesting and and security laws impact S + Transparency, community
energy and on-site generation. essential for rapid expansion. ‘water recycling increasingly deployment. new campuses. benefits and CSR programs
adopted. + Need for skilled workforce improve acceptance.
and education investment, + Early engagement with
residents s critical.
TOP ISSUE: ToP 1SSUE: TOP ISSUE: TOP ISSUE: TOP ISSUE:
Sacusing aHordable, reliable, Space avallabiity and zoning Water sustainability in arid its and a [ 5 Minimicing environmental ﬂ TOP ISSUE: 4
low-carban power for growth, for Large d regions. aligning regulations. impoct while scaling fast. Bullding trust and showing

commimunity benefits,

CHALLENGES & RISKS ( THE BOTTOM LINE
HIGH CAPITAL COSTS: Quantum infrastructure is expensive Europe is building a strong foundation for quantum-enabled
‘o bulld and meintaia. data centers with a focus on sovereignty, sustainability
TECHNOLOGY MATURITY: Quantum hardveare still early and security. With continued investment, innovation and
30w vd wokation, public-private collaboration, Europe can lead the quantum
SHELERD/EAPANT SHONTRGA laad more quantim englineers, revolution and deliver economic and societal benefits for
physicists and teknricisns

generations to come.

BENEFITS TO EUROPE

Econemic Growth & Jabs: High-tech jobs, startups and
investment across the value chain,

trategic Autor

for Europe's digital future.

Security & Resilience: Quantum-safe communications
and eritical infrastructure protection.

SUPPLY CHAIN RISKS: Specialized components (cryogenics,
tasers, dilution fridges, chips).

Seintific Leadership: Maintain Europe's leadership in
research and innovation.

Global C
for industry and saciety.

Enable CYBER & PHYSICAL SECURITY: Protecting sensitive quantum

systoms and data.

ENERGY & GRID CONSTRAINTS: Competing demand may

strain local grids. INVESTING IN QUANTUM TODAY.
SHAPING EUROPE'S FUTURE.

- - - o

6 STRONG RESEARCH E GROWING INFRASTRUCTURE SUSTAINABLE & SECURE
=2 FOUNDATION CmD PIPELINE BY DESIGN

3 COMMUNITY ENGAGEMENT il | EU LEADERSHIP FOR A
1S KEY %a.e® QUANTUM FUTURE

TAKEAWAYS
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Attachment5 ¢ Quantum Technologies in Chinese Data Centers, Current and

Planned

QUANTUM TECHNOLOGIES

IN DATA CENTERS

Building the Backbone of the Quantum Era

China is rapidly advancing quantum technologies and building next-generation

data centers to drive breakthrough:
and national innovation.

(" MAJOR QUANTUM DATA CENTER HUBS INCHINA

Beifing
Thangeuaneun
Quantum Information
Sciorice Park
Hefei, Anhui . Jinan, Shandong
“Cuantim Gty Shandeng Quantum
(Hefsi Mational Laboratary Engjnoering Centar
for Ouantumm Sciences)
L
.
. * n
Wuhan, Hubei ™ Shanghai
Optics Valloy Quantum Thangiang Al &
Inclustey Clustes Quantum Closter

Shenzhen, Guangdong
Shenzhen Quanium
Infarmation Research Institute

Chengdu, Sichuan
Quantum Communication
and Computing Hub
@ Operational Quantum Data Centers
@ Under Construction
@ Planned / Early Stage

China's quantum data centers are strategically distributed near
research hubs, universities, and industrial clusters.

computing, communications, security,

" CURRENT & PLANNED QUANTUM TECHNOLOGY DATA CENTPE =

WHY IT MATTERS

Quantum computing will solve problems
beyand classical computers—drug discovery,
materiols design, AJ, logistics, finance,
climate modeling, and more,

China aims for global leadership in
quantum technelogies and secure,

sovereign digital infrastructure.

Quantum-ready data centers are essential
for HPC, QKD networks, quantum cloud
platforms, and national security.

Strong government support, massive
investment, and integrated ecosys
accelerate deployment.

KEY QUANTUM TECHNOLOGIES

LOCATION FACILITY / PROJECT STATUS. QUANTUM TECHHOLDGIES  OPERATORS / PARTNERS | ENABLED IN DATA CENTERS
QUANTUM COMPUTING
y Origin Quantum Operational  Supercanducting qubits,  Origin Guanturn,
Hofol, arhui Cn:pd!inn Center . (2023) qu::[m clm-d,gli:: gl s Sispescuntacting: phiconic, md
trapped-ion quantum processars
o Beging Quantum @ Operstionsl  Supsrconducting qublts, ~ BQC, CAS, '"T'“',‘"ﬁ‘ and industrial
o Computer Center (z021) quantum cloud, QKD Beijing Bovernment applications.
P Shanghsi Quantam @@ Operational  Quantur cloud senices,  Alibaba Cloud, @% QUANTUM NETWUORKENG ([OKD)
Cloud Platform (2022) HPC, quantum algstithms.  Shanghai Gev. Nationwide quantum communication
network for unbreakable encryption
Shandong Quantum Under ‘Quantum computing, ‘Shandong Univ., and secure govemment, military,
Mnem, Hiincong Engmee':wgﬂ; Conter . cimo |G i and financial links.
Wohan, tubei | OPticsValleyQuantun @ Under Quantum communication,  Hubei Gov., QUANTUM CLOUD SERVICES
Data Contes Construction |~ HPC, quantum cloud Optics Valley Labs c ") Cloud access to quantum computers
for research, startups, and
Sherdhen, Shenzhen Quantum @ Under Quantum computing, SIAT, Tencent, enterprises.
Guangdang Information Hub Construction QKD secure cloud Local Gavernment
GQUANTUM SIMULATION
Chengdu, Sichuan  ChingduQuasturs @ Planned Trapped ion [photonic  Sichuan Gaw, Simulating malecules, materials,
Computing Center (20264} qubits, HPC Research Institutions. chontsiry, nd new enorgy
technologies.
Multiple Regions  National QKD @ Operational  Quantum kay distribution  CAS, China Telecom,
Network Backbone (Expanding)  network with data centers  China Unicom a POST-QUANTUM GRYPTOGRAPHY
Develaping and deplaying quantum-
Mational plan  Quantum Computing Planned Mationwide quantum cloud.  MIIT, CAS, State Grid, resistant algarithms to protect
Dota Conters Notwork ~ (2025-2035)  HPC, Al + quantum hybrid  Major Tech Firms data centers and networks.
QUANTUM Al & HYBRID SYSTEMS
China s building an intograted etwork of quantum data centers linked by QKD for ultra-secure communications. Combining quantum computing
with Al and HPC for optimization
and machine learning,

EXAMPLES OF CHINA'S QUANTUM DATA CENTERS & FACILITIES

Pr——

Computer Canter

Cloud Platform  Optics Valley Quantum Hub (Wuhan)

Origin Quantum C:

Earty operational quantum cloud
platform for research and industry.

China's largest quantum computing
center with supercanducting qubits.

Providing quantum cloud services
and hybrid HPC capabilities.

Focus on quantum communication,

Over 7,000 km of QKD fiber links

CHINA'S INVESTMENT & GOALS
@l Over ¥100B+ invested in quantum tech
= and infrastructure (2020-2030).

Goal: Global leadership in quantum

~ computing and secure communications
by 2030.
Strang government support through
4th Five-Year Plan and national labs.

QKD Network Backbone

Integration with Al, Big Data, and

HPC, and

industrial digitalization.

Exporting quantum technologies
and standards to global markets.

CONSIDERATIONS & ISSUES FOR QUANTUM DATA CENTERS IN CHINA

7, POWER USAGE
& RELIABILITY

+ Quantum systems and cryogenic
cooling require high, por
+ Pawer density: 20-50 MW+
for largs quantum data centers.

gl size s soace

Facllities range from 1-10 MW
today to

with RED labs and testbeds.
+ Many conters located in areas Modular and scalable designs
with rellable grid and renewable
anergy access.

Land avail supported by
‘government in key tech zones,

+ Backup power and smart grid
integration are critical.

TOP ISSUE:

Sealing infrastructure while
managing land use and
environmental impact.

TOP ISSUE:
Rising enargy demand and
sustaining reliable powar
for future scale.

BENEFITS TO CHINA

Accelerates scientific breakthroughs and
industrial innovation.

Enhances national security with quantum
communications and computing.

Drives economic growth and high-tech
industry leadership.

Creates high-skilled jobs and strengthens
regional tach hubs.

Supports digital economy, Al, smart cities,
and advanced manufacturing. d

@ weTeR Usace i}

<& LOCAL POLITICS
& GOVERNANCE

ENVIRONMENTAL
CONSIDERATIONS

Focus on carbon neutraility

PUBLIC ACCEPTANCE

in the future.
+ Large campus-style data centers

for quantum and HEC integration.

Caling needed for data centers. |

and cryogenic systems.
Water usage: 0.5-1.5 million
litars/day for large sites.

+ Many projects use closed-loop
cooling and recycled water.
Northern China foces higher
watar stress: southarn regions
hava mare availability.

TOP ISSUE:
Water scarcity in norther
regions and sustainable
water management.

= Strang central and local government
‘suppart with funding and incentives.
+ Data canters aligned with national
security and tech sovereignty.
+ Specisl sconomic zones and tax
incentives accelerate development.
+ Coordination among ministries,
academia, and state enterprises
is key.

TOP ISSUE:
Balancing rapid developmant
with regulation and inter-
agency coordination.

and green data centers.
Use of ranewables: hydro, wind,
solar, and nuclear,

Advaneed eosling and hoat
recovery systems.

EIA {envi i

+ Generally supportive due to
economic growth and job creation.
Concarns about power and water
use in some communities.

and

assessments) required for
large projects.

TOP ISSUE:

Reducing carbon footprint
and managing cosling
emissions.

improving acceptance.
Community benefits programs
and lacal hiring initiatives
ara increasing.
TOP ISSUE:
Maintaining public trust and
addressing resource use

HIGH CAPITAL COSTS: Quantum hardware, cryogenics,
and infrastructucn are expenaive.

TECHNOLOGY MATURITY: Quantum systems are still

in early stages; risk of obsolescence.

POWER & RESOURCE CONSTRAINTS: High demand for
power and water in some regions.

TALENT SHORTAGE: Need for mare quantum engineers,
physicists, and technicians.

GEOPOLITICAL RISKS: Export controls, tech compatition,
and cybersecurly threats.

ENVIRONMENTAL IMPACT: Managing energy use and
e-waste rosponsibly.

KEY
| TAKEAWAYS

. STRONG GOVERNMENT
.E. SUPPORT & INVESTMENT

b4

NATIONWIDE GUANTUM
DATA CENTER NETWORK

INTEGRATION OF QUANTUM,
Al & HPC

concarns sarly.

THE BOTTOM LINE

China is investing heavily in quantum technologies and
building a naticnwide network of quantum-ready data
centers. With strong government support, infrastructure
development, and innovation ecosystems, China is
positioned to become a global leader in the quantum
economy while driving sustainable growth and national
Security. e,
! ol E]
o e -

“elam

FOCUS OM SUSTAINABILITY
& SECURITY

I'. =
SpE=="

GLOBAL LEADERSHIP
AMBITION

@
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Attachment 6 ¢ Quantum Technologies in JapareBata Centers, Current
and Planned

QUANTUM TECHNOLOGIES
IN DATA CENTERS

IN JAPAN

Powering Japan's Quantum Future

WHY IT MATTERS

Quantum computing will salve problems
beyond classical computers—drug discovery,
materials design, logistics, finance, Al

@ Japan is 3 global leader in quantum RED,
]
a

procision engineering and advanced
materials.

Quantum-ready data centars are essential
for HPC, QKD networks, secure cloud
platforms and national resilience.

Strong government support and public-
privarte partnerships accelerate innovation

Innovating Today for a Secure, Sustainable Digital Tomorrow ™ & - - i 2 and commercialieation.
WHERE QUANTUM DATA CENTERS ARE KEY QUANTUM TECHNOLOGIES
LOCATED / PLANNED ENABLED IN DATA CENTERS
LocATION FACIITY / PROJECT sTaTus. QUANTUM TECHNOLOGIES  KEY PARTNERS
QUANTUM COMPUTING
Sappors, Hokkaido RIKEN @ Operstonal Supsrconducting qubits, Superconducting, photonic and
Hext-gen data canter 9 Kobe, Hyogo  Quantum Computing 1551 quantum simolations,  RIKEN. Fujits MEXT | trapped-ion systems for scientific
& quantum testbeds Center HPC integration and industrial applications.
{cold climate advantage)
Tokyo FKashiva, | Nationsl Cusetum @y Supercanducting WIS, et oy ot QUANTUM NETWORKING (QKD)
e iR Canter [aoii-oute) aquantum cloud, Albybrid gl e Nationwide quantum-secure
Bandll; Msagh (Second Site) systems communications to protect
Kobe, Hyogo L‘T"'.:"m“:’:::':h government, finance
.- Cold- . jcal i
;‘:;”:u?:’::"“:“w Hub Sappore, Holdaido  Hoklaldo Quantum @ Planned et S OO, sl s S crit Cof inimentnic e
(Headquarters) e Congar Ptvact 1 a0ake) edge HPC ook ritin QUANTUM CLOUD SERVICES
Toleyo Kashiw, Chiba S FOTE s frenedi il g
National Quantum Quantum Innovation @ Under Construction I R SO kGt T P, g oo af
\ Computer Center Osaka, Osaka o) (2024-2027) :’“ ""’:"’: Manubie U5} forirasasroh ind entarprisas:
& (Second Flagship Site) QUANTUM SIMULATION
. . TohokuUniversity @ RessarchMub  Cuantummaterils, | Simulating molecules, materials
Sendai, Miyagi  Quantum Research (Operational) ‘3pin qubits, photonics, - i and energy systems for drug
Osaka, Osaka ] simulations | discovery and innovation.
:u:r:»::-d |N:'WWW STATUS LEGEND i POST-QUANTUM CRYPTOGRAPHY
per ey ® Operstional Fukuoks, Kyushu  Quantum-Securs @ Planned ity M"“’"‘ ptonaghy M Kb . Developing quantum-resistant
° Network Data Canter ~~ (2025¢) prbi e 1P algorithms and secure key
Fukuoka, Kyushu UnSSLCotiukdon mariagamant systams.
Quantum-secure @ Planned | Early Stage |
communications e B | HYBRID HPC + QUANTUM
ressecchy (B} Japan's National Quantum Strategy (2020] sims to make the country a global leader by 2030 imf Integrating quantum processors
with HPC and Al for optimization
) and real-warld problem solving.

EXAMPLES OF JAPAN'S QUANTUM DATA CENTERS & FACILITIES GOVERNMENT INVESTMENT & GOALS
Mas.

¥100+ Billion ($700M+) invested in quantum technology
and infrastructure (2021-2030).

zﬂ;

& Establish a nationwide quantum network by 2030.

RIKEN Quantum National Quantum Hokkaido Quantum Quantum Innovation  Tohoku University QKD Network Backbone @ Suppoft comarcialtistion 37 starkgs trogh
Computing Center Computer Center Data Canter Project Hub [Osaka) Quantum Hub (Fubuoka & Nationwide) public-private partnerships.
(Kaba) (Kashiwa, Chiba) (Sapparo) (Sendail
gt X! ) 01 Develop quantum talent and education programs
daparis first flagship . X . ik W) across universities.
quantum camputsr integrated with HPC o improve energy industry, startups and i i
center with infrastructure and efficiency and support research for quantum Spin qubits and connecting majer cities E inar
supercanducting eloud services. quantum testbeds. commercialization. photonics. across Japan. i Tk gical Soareighiy
systemns, i
CONSIDERATIONS & ISSUES FOR QUANTUM DATA CENTERS IN JAPAN
POWER USAGE ( LOCALPOLITICS |  ENVIRONMENTAL PUBLIC ACCEPTANCE
SIZE & SCALE @ WATER USAGE i
& RELIABILITY i Il g REGULATION CONSIDERATIONS
°
* Quantum systems require * Quantum data eenters need + Cooling needed for power  + Strang government support « Focus on carbon neutrality ary
ultra-stable, high-guality ‘specialized spaces for systems and cryogenics but strict 2oning and by 2050.
power. cryogenics, shielding and indi use) g i + Use of renewsble energy h Gﬂ:e“':'ltv ﬁan‘zor:vs:f
« Power density: 20-100 MW+ vibration control. + Water usage: 0.5-2 million  + Permitting can be lengthy and high-eHiciency cooling. l:n‘: ks e s
for large facilities. * Facility size: 5,000-50,000 liters/day for large sites. in urban areas. « Mini naise, heat o %
« Strong need for redundant m" depending on scale. + Closed-loop caaling and + Coordination with local emissions and water & 3:' :“;':::'npa::i;"”‘
pewer and disaster * Modular design for future water recycling systems. governments is essential impact. i .
il i d. for land and infrastructure. .
resilience. expansion are preferre r land and inf re. + B\ ehirsmana infpact T e
* Integration with renewable + Proximity to research * Water stress in some + Cybersacurity and data Assessment] required for engagement and local
energy (solar, wind, institutions and fiber ragions (Tokyo, Osaka, sovereignty laws are large projects. Vel
hydrogen). networks is eritical. Kyushu). strict. ey
« Education on quantum
TOP ISSUE: TOP ISSUE: TOP ISSUE: TOP ISSUE: TOP ISSUE: safety and benefits is key.
? i Water availability and Regulatory delays and Environmental impact and E
grid capacity in urban space in matropolitan sustainabllity during complex compliance achieving corboa-neutral Ml sl SOl
regions. areas. droughts. requirements. — operations. cmmlﬁm - %

BENEFITS TO JAPAN CHALLENGES & RISKS THE BOTTOM LINE
@ Sirenathons Japan's leadershipin quontum HIGH CAPITAL COSTS: Quantum hardware, cryogenics Japan is rapidly advancing quantum technologies and building
technology and innovation and infrastructure are exponsive. world-class data centers to power the quantum era, With strong
@ oives . and high-tech job TECHNOLOGY MATURITY: Quantum systems aro sl government support, innovation ecosystem and public engagement,
1 5 early stage and evalving Japan is well positioned to become a global leader in quantum
oot (/IO sectfy SR pUSESS e TALENT SHORTAGE: Nood mare quantum onginoers, computing, secure communications and digital transformation.
communications. = ik
physicists and specialists.
Supports industries: healthcare, finance, materials, SUPPLY CHAIN RISKS: Dependonce on spacialized
energy, logistics and Al companents (cryagenics, chips, materials).
@ Promotes regional development and innovation CYBER & PHYSICAL SECURITY: Protacting quantum
ecasystems. systems and data. - £
ENERGY & WATER CONSTRAINTS: Competing demand INNOVATE TODAY.
in urban and industrial regions. SECURE TOMORROW.
LEAD THE QUANTUM ERA.

KEY . STRONG GOVERNMENT § GROWING QUANTUM gj ARNENACR “C. SUSTAINABLE & RESILIENT PUBLIC ENGAGEMENT BUILDING JAPAN'S

ECOSYSTEM & TALENT INFRASTRUCTURE 15 ESSENTIAL QUANTUM FUTURE
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