\ A Strategic Briefing on Navigating the Chasm
Vs ra Between Breakthrough and Bubble
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The Thesis: A New Computing Paradigm Demands a
New Investment Playbook

The convergence of Al and Quantum Computing is a generational technology shift, but
the current market is dangerously disconnected from technical reality.

The Situation

A powerful, bidirectional synergy is accelerating both fields. Al is solving critical quantum
hardware challenges today, while quantum promises to unlock future Al bottlenecks.

The Complication

The market is bifurcated between speculative pure-plays with astronomical valuations (P/S
ratios from 360x to 5,300x) and immense cash burn, and established tech titans for whom
quantum is still a rounding error on the balance sheet.

The Resolution

The strategic path forward is not a single bet, but a risk-adjusted portfolio approach that
balances stable, long-term platform plays with selective exposure to high-conviction
pioneers and essential infrastructure providers.
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Two Revolutions at an Inflection Point

Al: From Niche to Ubiquity

Global Al Market projected to grow from $294B in
2025 to $1.77T by 2032 (29.2% CAGR).

Global Al investments are projected to reach $200
billion by 2025.

(Fortune Business Insights, Goldman Sachs)

Quantum: From Lab to Early
Commercialization

Quantum Computing Market projected to grow from
$3.52B in 2025 to $20.20B by 2030 (41.8% CAGR).

Cumulative global investment in quantum has already
exceeded $25 billion.

(MarketsandMarkets, Al_Quantum_Convergence_Report)
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The Convergence Engine: A Bidirectional, Accelerating Synergy

Al for QT

Al for Quantum Technology
(Accelerating the Hardware Roadmap)

Al is not waiting for fault-tolerant quantum computers; it is actively building them.
Machine learning is essential for solving the "Quantum Complexity Crisis"—the
immense engineering challenges of the NISQ era.

« Optimal Control & Calibration: Reinforcement learning determines optimal control

sequences to minimize noise, achieving a 19x speedup in preparing a 10-qubit state.

« Quantum Error Correction (QEC): Al is critical for QEC. Reinforcement learning is
used to discover new error correction codes, and transformer-based neural
networks are used for real-time decoding (Google).

+ Algorithm & Circuit Design: GPT models are used for molecular state preparation;
RL optimizes circuit synthesis to reduce gate depth and improve fidelity.

¥

QT for Al

Quantum Technology for Al
(Unlocking Future Computational Frontiers)

Quantum principles promise to overcome classical Al bottlenecks in specific,
high-value domains.

» Quantum Machine Learning (QML): Quantum algorithms can offer exponential
speed-ups for linear algebra subroutines at the core of many Al models, potentially
improving scalability and energy efficiency.

» Optimization: Quantum annealers and variational algorithms can explore complex
energy landscapes to solve optimization problems in Al model training, logistics,
and finance.

« Enhanced Datasets: High-precision quantum sensors can generate richer, higher-
fidelity data, improving inputs for Al systems in medical imaging and diagnostics.
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The Great Disconnect: Unprecedented Breakthroughs Fuel Unprecedented Speculation

The Breakthroughs (The Signal)

Google

— e E—

Google's ‘Willow' Chip (2024): Achieved
quantum supremacy benchmarks, solving a
problem in minutes that would take classical
supercomputers ‘10 septillion years.’

Microsoft-Quantinuum (2024): Demonstrated
12 entangled logical qubits with record fidelity
and an 800x improvement in logical error
rates.

IBM's Commercial Traction: Reached $1 billion
In cumulative quantum sales through Q4 2024,
validating an enterprise-first model.

NVIDIA's Ecosystem: CUDA-Q platform now
connects 17 different QPU builders, creating the
essential hybrid computing backbone.

The Bubble (The Noise)

pvv RGTI: +1720%

QBTS: +1,300%

QUBT: +400%+

{0
£ *w‘*

« Extreme Valuations: Price/Sales ratios for pure-plays
reach astronomical levels: 360x, 684x, even 5,300x.

« Severe Volatility: Despite massive gains, pure-plays
have seen 45-59% pullbacks from recent highs,
indicating extreme speculative risk.
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The Anatomy of Speculation: A Look Under the Hood of Pure-Play Financials

Table: Pure-Play Financial Snapshot (based on Nov 2025 data)

Company Ticker Market Cap ! Trailing Revenue | P/S Ratio Key Fact Cash Runway
$52.5M quarterly loss on
lonQ (IONQ) $14.53B | ~$40M 360x $12.4M revenue 5-6 quarters
P Revenue declined 10% YoY;
Rigetti (RGTI) $7.52B | $11M 684x $20TM loss 4-5 quarters
i Minimal revenue growth L i
D-Wave (QBTS) $7.14B . $8.8M 811x after 20+ years High Risk
| $68M loss on <$400k e
QUBT ~$2B $373K ~5,300x e Critical Risk
Key Insight: The combined annual revenue of the top pure-plays is less than $60M, while their
collective quarterly cash burn exceeds $170M. This dynamic creates an existential funding
risk, making additional, likely dilutive, financing a near certainty.

& NotebooklLM



A Strategic Framework for Navigating the Quantum-Al Frontier

The challenge is not to predict the single winner, but to build a resilient strategy that can capture
value amid uncertainty. A disciplined approach is required.

The Players

Understand the Archetypes:
Deconstruct the competitive
landscape into three distinct

player types: Titans, Pioneers,

and Enablers.

@

The Proof

Identify Near-Term Value:
Pinpoint where tangible ROl is
being generated today, separating
viable commercial applications
from long-term research projects.

-

The Playbook

Deploy Capital Intelligently:
Construct risk-adjusted portfolios
tailored to specific investment
objectives, from aggressive
growth to conservative exposure.
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The Players: Three Archetypes Competing in the Quantum-AlI Race

W

m

The Titans
(Diversified Tech Giants)

Who: Google (GOOGL), Microsoft
(MSFT), IBM, NVIDIA (NVDA), Amazon
(AMZN)

Strategy: Leverage immense R&D
budgets, existing cloud platforms, and
deep enterprise relationships to dominate
the ecosystem. Quantum is a long-term
strategic bet with massive upside optionality,
protected by profitable core businesses.

y /
I 4
The Pioneers

(Pure-Play Specialists)

Who: lonQ (IONQ), Rigetti (RGTI), D-
Wave (QBTS), Quantinuum (via HON)

Strategy: Race for technical supremacy
in a specific qubit modality (ion-trap,
superconducting, annealing). High-
risk, high-reward bets on achieving a
breakthrough that leapfrogs the
competition.

Key Advantage: Focused Innovation
& Technical Depth.

Key Advantage: Platform Control &
Unlimited Resources.

The Enablers
(Picks & Shovels)

Who: NVIDIA (NVDA), FormFactor
(FORM), Delft Circuits

Strategy: Provide the critical
infrastructure, hardware, and software
that all players need to build and operate
quantum systems. A technology-
agnostic approach that profits from the
growth of the entire sector.

Key Advantage: Ecosystem
Indispensability & Near-Term
Profitability.
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Titan Strategy Deep Dive: Four Paths to Quantum Dominance

Google (Alphabet)

Thesis: Technical Supremacy. Bet on building the world's most
Imvore: Technical Supremacy. Bet on building the world's most
powerful, error-corrected quantum computer.

Evidence: Breakthrough Willow chip; stated goal of a 1-million-
qubit system by 2029; deep integration with Google Cloud.

Risk: Long timeline to commercial viability if alternative
architectures prove superior.

IBM

Thesis: Enterprise Incumbency. Leverage deep enterprise
relationships and a full-stack offering (hardware, software,

consulting) to be the trusted quantum partner for Fortune 500s.

Evidence: $1B in cumulative quantum revenue; industry-
standard Qiskit software; world's largest fleet of quantum
computers accessible via cloud.

Risk: Quantum revenue is still <0.2% of total: faces intense
competition from better-funded tech giants.

Microsoft

Thesis: Platform & Architectural Hedge. Become the dominant
cloud platform (Azure Quantum) while pursuing a high-risk,
high-reward proprietary hardware approach.

Evidence: Azure Quantum supports multiple hardware partners
(lonQ, Quantinuum); unique bet on unproven but potentially
superior topological qubits.

Risk: Proprietary topological approach remains theoretical and
unproven at scale.

NVIDIA

Thesis: Infrastructure Monopoly. Become the indispensable
“arms dealer” for the quantum revolution by providing the critical
bridge between classical and quantum computing.

Evidence: CUDA-Q platform is the de facto standard;
partnerships with 17 QPU builders; generating revenue from
quantum development *today*.

Risk: Quantum remains a tiny fraction of its business; valuation is
already priced for Al perfection.
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The Proof: Finding Tangible Value in the Noisy
Intermediate-Scale Quantum (NISQ) Era

S

The Bridge - Quantum-
Inspired Algorithms (QIAs)

QIAs are the most immediate path to
commercial value. These are classical
algorithms that borrow concepts from
quantum mechanics (like tunneling to
escape local optima) but run on existing
GPUs and CPUs.

Impact

They offer performance improvements for
complex optimization problems today,
building quantum-ready expertise without
requiring quantum hardware.

£

The Accelerator - Al for
Quantum Hardware

The most validated ROl from the
convergence is Al's role in accelerating
quantum hardware development.

Impact

Al-driven tools for calibration, control, and
error correction are actively compressing
R&D timelines by an estimated 40-70%,

directly speeding the path to fault tolerance.

This is a real, measurable impact.

&

The Niche - Early Quantum
Optimization Wins

While general-purpose quantum advantage is
distant, specialized quantum and hybrid
systems are already solving narrow, real-world
problems better than classical alternatives.

Logistics: D-Wave's quantum annealer helped
Pattison Food Group reduce employee
scheduling time by 80%.

7. Finance: A hybrid IBM-Vanguard workflow
demonstrated quantum's potential for complex
portfolio optimization.

Pharma: Accenture & Biogen verified that a
quantum-enabled method for molecular
comparison was “as good or better than existing
methods,” accelerating drug discovery.
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The Playbook: Three Risk-Adjusted Portfolios for Quantum-Al Exposure

Aggressive Growth

Objective
Maximum exposure to pure-play
guantum breakthroughs.

Risk Profile
High. Suitable for investors with a 5+ year

horizon and tolerance for 70%+ drawdowns.

Allocation Chart

o 35%
IONQ

20% -
NVDA

RGTI

Balanced Exposure

Objective
Diversified exposure balancing Titan
stability with Pioneer upside.

Risk Profile
Moderate. 3-5 year horizon.

Allocation Chart

5%
FORM

10%
HON ‘

10%

IONQ

15% _° ~_ 20%
NVDA MSFT

25%
“BEOOGL

\_15%

IBM

Conservative / Diversified

Objective
Quantum exposure as "free optionality”
within profitable, established tech leaders.

Risk Profile
Low. Quantum as a growth catalyst for a
core tech portfolio.

Allocation Chart
10%

HON \
30%
-~ GOOGL

15%
NVDA

20%
IBM

MSFT



An Advanced Strategy: The Barbell Approach for Asymmetric Returns

The Barbell strategy avoids the ‘mushy middle’ by concentrating capital at the two extremes of the risk spectrum. This structure
provides a stable foundation while capturing the explosive upside potential of a single, high-conviction breakthrough.

Left Side of Barbell: The
Anchor (70% Allocation)

Holdings: Alphabet (GOOGL) &
Microsoft (MSFT)

Rationale: These tech titans
provide downside protection
through their dominant, profitable
core businesses. Their vast
resources and cloud platforms
make them the llkely long-term
aggregators of value in the quan-
tum ecosystem, regardless of whi-
ch specific hardware wins. They are
the low-volatility anchor.

Bottom Line

This strategy is designed to limit downside to a manageable level while
providing exposure to the potential 10x+ returns of a successful pure-
play, creating a powerful asymmetric risk/reward profile.

Right Side of Barbell:
The Bet (30% Allocation)

Holding: lonQ (IONQ)

Rationale: lonQ represents the
highest-conviction pure-play. It
has leading trapped-ion tech-
nology, the broadest cloud
availability, strong government
and enterprise traction, and the
most credible path to commer-
cialization among its peers. This
is the concentrated, high-
volatility bet on a technology
leader.
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The Road Ahead: Key Catalysts and Milestones to Monitor

Near-Term (Next 6 Months)

|
o

Quantinuum IPO Filing
A successful IPO would validate

private market valuations and
provide a new public benchmark.

IBM ‘Condor’ Processor
Launch

The launch of a 1,000+ qubit
system marks a significant scaling
scaling milestone for
superconducting architectures.

Pure-Play Earnings Reports

Watch for any signs of revenue
acceleration or a slowdown in
cash burn rates.

Mid-Term (6-18 Months)

e lonQ Achieves 64 Algorithmic
. Qubits (#AQ64)

This would be a major validation of
their scaling roadmap and
trapped-ion approach.

C@) Microsoft Topological Qubit
Demonstration

The first verifiable proof of a
working topological qubit would be
a potential game-changer for the
entire field.

First $100M+ Commercial
Quantum Contract

A deal of this size would signal a
definitive shift from research pilots
to enterprise-scale adoption.

Verifiable Quantum Advantage
in Drug Discovery
A breakthrough in pharmaceuticals

would unlock one of the largest and
most valuable addressable markets.

Post-Quantum Cryptography
Mandates

Government and requlatory
mandates for PQC will create a
massive, non-discretionary market
for quantum-safe security.

China Achieving Verifiable
Quantum Breakthrough

A major milestone from China could
significantly accelerate Western
government funding and strategic
initiatives.
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The Strategic Viewpoint: Investing in the Convergence

Situation: A new computing paradigm,
powered by the Al-Quantum synergy, is
undeniably emerging.

Complication: The path to this future is
obscured by a fog of speculative hype,
technological uncertainty, and binary
risks. Chasing momentum is a losing
game.

@

Resolution: The winning strategy is
disciplined and diversified. It recognizes
that in this new world, value accrues to:

Platform Control (The Titans): Those
who own the cloud ecosystems.

2. Essential Infrastructure (The
Enablers): Those who provide the
picks and shovels.

Demonstrable Technical Leadership
(The Best-in-Class Pioneers): Those
with the most credible path to
overcoming the engineering hurdles.

The Quantum-Al convergence is not a single event to be timed, but a foundational shift to be strategically positioned
for. The next decade will not be defined by a single '‘quantum advantage' moment, but by the steady accumulation of
value by those who navigate the complexity with a clear framework and a long-term perspective.
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