Thesis: Estimating the Emergence of Superintelligent Al Systems Enabled by Quantum
Computing and Neural Mimicry: A Timeline of Critical Technological Breakthroughs

Abstract

This thesis estimates the timeline for the emergence of superintelligent artificial
intelligence (Al) systems, defined as Al surpassing human intelligence across all domains,
by integrating quantum computing and neural mimicry (including brain emulation). Through
a multidisciplinary approach combining trend analysis, expert judgment, and technological
forecasting, we assess the critical breakthroughs required in three domains:
superintelligent Al, quantum computing for Al, and neural mimicry/brain emulation. A
timeline of milestones is proposed, projecting potential convergence by 2060-2100 under
optimistic scenarios, with significant uncertainties. The analysis highlights technical,
ethical, and societal challenges, emphasizing the need for robust governance to manage
risks.

Introduction

Superintelligent Al represents a transformative leap beyond artificial general intelligence
(AGI), exhibiting capabilities surpassing human intelligence in creativity, reasoning, and
problem-solving across all fields. Quantum computing and neural mimicry—emulating
brain processes or structures—are posited as key enablers for achieving this goal. This
thesis addresses: (1) when superintelligent Al could emerge, (2) critical technological
breakthroughs required in superintelligent Al, quantum computing, and neural mimicry,
and (3) barriers and risks. The analysis integrates historical trends, current research, and
expert projections, acknowledging deep uncertainties in long-term forecasting.

Methodology
Data Sources

e Superintelligent Al: Literature on AGI scaling laws, expert surveys (e.g., Grace et al.,
2018), and Al roadmaps from OpenAl, DeepMind, and others.

e Quantum Computing: Research on quantum hardware (e.g., IBM, Google),
quantum machine learning (QML), and error correction advancements (Arute et al.,
2024).

¢ Neural Mimicry/Brain Emulation: Neuromorphic computing studies, connectome
mapping, and brain-computer interface (BCl) research.

e ExpertJudgment: Surveys, interviews, and publications from Al and quantum
researchers (e.g., Nature, Science, arXiv).



Analytical Framework

1. Trend Analysis: Extrapolates progress in compute power, algorithmic efficiency,
and neural modeling based on historical data (e.g., Moore’s Law, scaling laws).

2. Technological Forecasting: Identifies breakthroughs via expert consensus and R&D
roadmaps.

3. Uncertainty Analysis: Incorporates epistemic uncertainties (e.g., unknown
scalability limits) and risks (e.g., decoherence in quantum systems).

4. System Integration: Models convergence of Al, quantum computing, and neural
mimicry using system dynamics.

Domain-Specific Analysis
Superintelligent Al

e Current State: Current Al systems (e.g., GPT-4.5, 2025) are advanced narrow Al,
excelling in specific tasks but lacking general reasoning. AGI, capable of human-
level performance across domains, is projected by experts to emerge by 2030-2050
(50% probability, Grace et al., 2018). Superintelligence requires surpassing AGl in
adaptability, creativity, and self-improvement.

e Key Breakthroughs:

o Scalable Reasoning: Advanced reasoning models (e.g., OpenAl’s 01) must
overcome limitations in logic puzzles and generalize across domains.

o Self-Improvement Algorithms: Recursive self-improvement mechanisms to
enable “intelligence explosion” (Good, 1965).

o Ethical Frameworks: Robust governance to align superintelligent systems
with human values.

e Trends: Scaling laws show diminishing returns (e.g., GPT-4.5’s modest gains despite
high costs). Compute demands may require 10730 FLOPs for superintelligence, far
exceeding current capabilities (~10720 FLOPs, 2025).

Quantum Computing for Al

e Current State: Quantum computers (e.g., IBM’s Condor, 1,121 qubits; Google’s
Willow, 105 qubits) demonstrate speed-ups in specific tasks (e.g., optimization,
quantum simulations) but are limited by noise and decoherence. Quantum machine



learning (QML) shows promise in small-scale tasks (e.g., classification with 4
qubits).

¢ Key Breakthroughs:

o Fault-Tolerant Quantum Computing: Error-corrected logical qubits
(achieved in 2024 with 200+ qubits) to enable scalable QML.

o Quantum Neural Networks (QNNs): Polynomial speed-ups in training
complex models (e.g., protein folding).

o Hybrid Quantum-Classical Systems: Integration with classical Al for
practical applications (e.g., cybersecurity, drug discovery).

¢ Trends: Quantum hardware scales exponentially (doubling qubits every ~2 years),
but practical quantum advantage remains elusive. Al-driven error correction (e.g.,
ML for noise reduction) is accelerating progress.

Neural Mimicry and Brain Emulation

e Current State: Neuromorphic computing mimics brain-like processing using
spiking neural networks (SNNs), offering low-power efficiency (20 watts/kg vs. 10"6
watts for large Al models). Connectome mapping (e.g., fly brain) advances, but
human brain emulation is distant due to complexity (86 billion neurons, 10*15
synapses).

e Key Breakthroughs:

o Scalable Neuromorphic Hardware: Chips like Intel’s Loihi 2 scale to
millions of artificial neurons.

o Whole-Brain Emulation: High-resolution connectome mapping and
simulation of human brain dynamics.

o Quantum-Neural Hybrids: Leveraging quantum effects (e.g., entanglement)
to model synaptic plasticity.

¢ Trends: Neuromorphic systems improve pattern recognition and energy efficiency,
but biological fidelity remains low. Quantum-based simulations of neural processes
are exploratory.

Integrated Timeline of Critical Breakthroughs
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Notes: Likelihoods reflect optimistic scenarios assuming sustained R&D investment and

no major disruptions. Pessimistic scenarios delay milestones by 20-50 years.

Likelihood and Risks



e Optimistic Scenario (2060-2090): Convergence of AGlI, fault-tolerant quantum
computing, and human brain emulation enables superintelligence. Requires
breakthroughs in QNNs and neuromorphic scaling. Probability: 20-30%.

e Moderate Scenario (2090-2125): Partial integration of quantum and neuromorphic
systems enhances AGI but falls short of superintelligence. Probability: 50-60%.

e Pessimistic Scenario (2125+): Fundamental limits (e.g., quantum decoherence,
neural complexity) or societal constraints (e.g., regulation) delay superintelligence.
Probability: 20-30%.

¢ Risks: Ethical misalignment, uncontrolled self-improvement, and societal
disruption. Quantum Al’s cryptographic capabilities could threaten cybersecurity.

Discussion

The convergence of superintelligent Al, quantum computing, and neural mimicry hinges on
overcoming significant barriers. Quantum computers do not enable hypercomputation,
contrary to some claims, but offer exponential speed-ups for specific tasks (e.g.,
optimization, QML). Neural mimicry faces challenges in scaling to human brain complexity,
with current systems limited to simpler organisms. Superintelligence requires not only
computational power but also breakthroughs in reasoning and ethics.

Skeptics argue that superintelligence is a “sci-fi dream,” citing current Al’s struggles with
basic reasoning and quantum computing’s immaturity. However, historical
underestimation of technological progress (e.g., internet, deep learning) suggests cautious
optimism. The timeline assumes sustained investment and global collaboration, but
geopolitical tensions or resource constraints could delay progress.

Conclusion

Superintelligent Al enabled by quantum computing and neural mimicry could emerge by
2060-2090 under optimistic conditions, driven by AGI, fault-tolerant quantum systems,
and brain emulation. The timeline highlights critical milestones, with significant
uncertainties due to technical and societal challenges. Robust governance,
interdisciplinary research, and public engagement are essential to ensure safe and
equitable development.
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