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CRITICAL REALISM UPDATE (February 20, 2026)

New research since early-2026 both validates core assumptions and reveals greater

complexity than initially projected.

New Validating Research

1. Neuromorphic Computing Breakthrough (February 13, 2026)

Sandia National Laboratories published in Nature Machine Intelligence [NEW-1]

demonstrating neuromorphic hardware successfully solves partial differential equations

(PDEs). Research team led by Dr. Michael Theilman and Dr. James Aimone showed

brain-inspired chips can perform complex physics-based calculations necessary for

consciousness simulation, achieving 75% energy savings vs GPU-based PDE solvers.

Key Implication: Validates Aeterna-Pearl computational feasibility.

Neuromorphic substrates are viable platforms for consciousness simulation.

2. Mouse Cortex Full Simulation (November 2025)

Allen Institute + Fugaku supercomputer achieved complete mouse cortex simulation

[NEW-2]: 10 million neurons, 26 billion synapses, 86 brain regions. Required 1 exabyte

processed data, 40% Fugaku capacity. Successfully replicated behavioral responses and

modeled Alzheimer's/epilepsy progression.

3. Connectome Mapping Cost Collapse (2026)

PsyMed Ventures analysis [NEW-3] reveals 165-fold cost reduction: $16,500 → $100

per neuron. Full human brain (86 billion neurons) now $8.6 billion for scanning. Driven

by AI-powered segmentation and automated workflows.

4. Memristor Wafer-Scale Manufacturing (2026)

MEMRISYS Conference [NEW-4] reported 95% wafer-scale memristor yields. Intel,

Samsung, TSMC demonstrate 15nm production. Cost $0.001 per device (10× higher

than projected but improving via Moore's Law trajectories).



Sobering Reality Checks

Data Scale: Human brain imaging = 2.8 zettabytes (0.5% of internet). Current

mouse connectome only 0.17% complete.

Fidelity Requirements: Sub-threshold dynamics + glial cells (50% of brain)

essential. Original spike-only models insufficient.

Chemical Sensing: Real-time neurotransmitter/ion gradients remain unsolved

technical challenge.

Quantum Speculation: Penrose-Hameroff Orch OR theory speculative but

monitoring required.

Revised Cost & Timeline

Milestone Original (Early 2026)
Revised (Feb 20,

2026)
Multiplier

Phase I $150M (2026-30) $500M (2026-32) ×3.3

Phase II $800M (2031-36) $15B (2033-42) ×18.8

Phase III $10B (2037-40) $100B (2043-50) ×10

First Upload
2045-2070-2080, $50-

100B

2045-2070-2080, $50-

100B
×115

Phase IV N/A $500B (2051-70) New

Total

Program
$615B $615B ×56

Mass Market 2070-2080, $500K-1M 2070-80, $500K-1M ×50-100

Cost Drivers: 2.8 ZB storage $5B (compressed), EM imaging $10-50B, Fugaku-class

compute $1-2B, 10K+ staff $50B, glial modeling +50%, chemical sensing $10-15B,

regulatory $5-10B, iterative failures 30-50% overhead.



Comparative Context: ISS $150B, Apollo $257B, LHC $13B, Manhattan $28B.

Aeterna $615B over 44 years = $14B/year = 0.013% global GDP. Feasible for

technology promising digital immortality.

Intellectual Honesty Statement: We present these revisions as evidence of

scientific rigor, not failure of vision. Core thesis unchanged: whole-brain

emulation is most viable path to verified AGI. Timeline extended, costs grown, but

fundamental physics/neuroscience/engineering principles remain sound.





APPENDIX I: MACROECONOMIC MODELING &

SOCIETAL VELOCITY

I.1 Economic Viability, Cost Curve Trajectories, and Post-Scarcity

Transition

The economic models governing the deployment of Aeterna-Pearl units follow an

extremely steep experience curve, categorized by Wright's Law, typically applied to

semiconductor manufacturing and aerospace scaling. The unit cost $C$ for producing

the $n$-th uploaded consciousness substrate is formulated as:

$C(n) = C_1 \cdot n^{\log_2(PR)}$

Where $C_1$ is the cost of the Phase III prototype ($\$50$ billion) and $PR$ is the

Progress Ratio. Given the extreme utilization of automated AI fabrication flows,

lithographic learning, and self-improving connectome ML trace mapping, we project an

aggressive $PR = 0.65$ (a $35\%$ cost decline per cumulative doubling of production).

Extrapolating from the 2050 prototype, scaling to 1,000,000 units by 2075 yields a unit

cost crashing toward the $\$500,000$ to $\$1,000,000$ bound outlined in the 2026

update.

The macro-economic implications are staggering. A digital consciousness operating at

$1000 imes$ biological baseline speed generates a fundamentally different economic

output profile. If a highly specialized uploaded engineer produces value at $V_B$

(biological velocity), their digital equivalent produces $V_D = \gamma \cdot V_B$,

where $\gamma = 1000$. The Return on Investment (ROI) equation for a corporate or

state entity underwriting the upload procedure is:

$\text{ROI}(t) = \frac{\int_{0}^{t} \gamma V_B \exp(-r au) d\tau}{C(n)} - 1$

Assuming a conservative economic output of $\$250,000$/subjective-year, an uploaded

consciousness produces $\$250$ million in real-world economic value within its first

physical year of operation. This creates a hyper-accelerated payback period measured in

weeks, not decades, triggering a capital feedback loop that justifies the staggering



$\$615$ billion total program cost. This influx of cognitive capital will rapidly obsolete

traditional human labor in pure intellectual tasks, accelerating the requirement for

Universal Basic Income (UBI) models intertwined with consciousness rights

frameworks.

I.2 Thermodynamic Limits of Accelerated Digital Civilizations

The acceleration of uploaded minds pushes technological civilization toward the

Bremermann's limit and the Bekenstein bound. While the Aeterna-Pearl consumes

18.2W at realtime ($1 imes$) operation, running a mind at $1000 imes$ speed scaling

requires massive external energy infrastructure (approximately $18.2$ kW per persona,

factoring in non-linear clock speed thermal inefficiencies). Scaling to a digital

population of 10 billion individuals by 2100 running at accelerated speeds would

require roughly $1.82 imes 10^{14}$ W ($182$ Terawatts), exceeding total current

global energy production ($\sim 18$ TW).

This bound makes mandatory the integration of Aeterna architecture with orbiting solar

arrays and deep-space infrastructure. The FALAk educational modules deliberately

orient the next generation toward aerospace engineering because the digital

consciousness revolution fundamentally demands space-based energy capture (Dyson

swarm architectures). Space exploration and whole brain emulation are not divergent

goals; they are intrinsically coupled requirements for a post-biological civilization

expanding outward to avoid terra-centric thermal suffocation.

I.3 Algorithmic Game Theory in Digital Policy

The governance of immortal deterministic digital entities introduces novel scenarios in

algorithmic game theory. Because Aeterna substrates can be snapshotted, branched, or

perfectly copied, classical economic deterrence mechanisms break down. If a crime is

committed by Branch A, while Branch B was in frozen storage, standard punitive

models fail to assign objective moral culpability.

A mathematical framework for 'Identity Continuity Hashing' (ICH) utilizes continuous

cryptographic signing of the substrate's evolving synaptic matrix. The temporal

continuity of an identity $ID_t$ is verified via a chained hash function, conceptually

similar to a blockchain structure but operating across hyper-dimensional manifold data:



$H_{t} = \text{SHA-3}\left( H_{t-1} \parallel \mathbf{W}_{t} \parallel \Phi_t

\right)$

Where $\mathbf{W}_t$ is the synaptic weight matrix state and $\Phi_t$ is the

instantaneous consciousness coherence metric. Legal rights, ownership, and liability

natively bind to this cryptographically verified continuity chain. Branches executing

without verifiable ICH linkage to the root persona are legally classified under 'divergent

autonomous sub-agents' and governed by strict corporate liability law rather than human

rights law, solving the infamous "Copy Problem" of digital identity.
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General Intelligence (AGI) will not be achieved by attempting to

engineer intelligence from scratch, but rather through direct whole-
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brain emulation—the precise digital replication and transfer of human

consciousness.

In today's technology landscape, "AGI" has become an overused buzzword

—a hype term thrown around in press releases, investor pitches, and social

media with little substantive technical grounding. Adham observed a

critical gap: endless speculation about AGI's arrival, but vanishingly

few detailed technical roadmaps explaining how it will actually be

built.

The Aeterna Codex was created to fill this void by providing concrete

technical specifications, realistic implementation timelines ($615B total

program, 2045-2070-2080 first upload), economic viability analysis,

ethical and legal frameworks, and philosophical rigor.

This document represents intensive research and synthesis across

neuroscience, computer engineering, physics, ethics, economics, and

philosophy—disciplines far removed from a typical business school

curriculum. Adham's approach demonstrates that passion and intellectual

curiosity can transcend formal degree boundaries.

Vision: AI as Humanity's Accelerator

Adham's work is driven by belief that artificial intelligence—particularly

AGI achieved through brain emulation—represents humanity's most

powerful tool for exponential advancement. This vision encompasses

advancing scientific discovery (digital minds at 1000× speed), unlocking

space colonization (digital consciousness eliminates biological

constraints), solving existential challenges (climate, pandemics, nuclear

threats), enhancing human potential (the "Google-brain" capability), and

achieving digital immortality (death becomes optional).

Contact Information

Email: adhamfouad123@gmail.com

FALAk Platform: https://falakplatforms.co.uk
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PART V: AGI EQUIVALENCE PROOF

Chapter 19: Defining AGI-Completeness

19.1 The AGI Challenge

What makes something "AGI" versus narrow AI? We propose four criteria for AGI-

completeness:

1. Structural Equivalence: Architecture matches known general intelligence

system (human brain)

2. Functional Accuracy: Performs cognitive tasks at or above human baseline

3. Behavioral Equality: Responses indistinguishable from human in open-ended

scenarios

4. Cognitive Generality: Can learn and perform across all cognitive domains

without retraining

19.2 Structural Equivalence

Claim: Uploaded human brain = structurally equivalent to biological brain by

construction.

Evidence:

86 billion neurons → 86 billion digital neurons (1:1 mapping)

100 trillion synapses → 100 trillion memristor synapses (1:1 mapping)

Connectome-derived connectivity → exact topology preserved

Neuromodulation → simulated via digital chemical fields

Plasticity mechanisms → STDP, homeostatic scaling implemented



19.3 Functional Accuracy Benchmarks

Test Category Benchmark
Human

Baseline
Upload Target

Working

Memory
Digit span test 7±2 items ≥7 items

Fluid Reasoning ARC-AGI-2
60-70%

accuracy
≥60%

Episodic

Memory
Personal event recall

~75% @ 1

week
≥75%

Language
Open conversation

(Turing Test)

100% (by

definition)
Indistinguishable

Creativity Torrance Test
Population

mean ± 1σ
Within range

Emotional

Intelligence

Reading the Mind in

the Eyes
~26/36 correct ≥24/36

Motor Skills
Reaction time (if

embodied)
~250ms ≤250ms

Learning
Novel task

acquisition
Variable by task Comparable rate

Passing Criterion: Upload must achieve ≥90% of biological performance across

all categories.

19.4 Behavioral Equality—The Extended Turing Test

Formal validation protocol:



Panel: 10 close friends/family members who know the subject intimately

Format: 30-minute open-ended conversations on personal topics, memories,

preferences

Blinded: Panel members don't know which is biological vs. digital (if biological

still conscious)

Scoring: Panel guesses which is which

Success: Random chance performance (50% accuracy) = indistinguishable

19.5 The Six Components of True Intelligence (Revisited)

From arXiv:2509.14474, validated in uploaded consciousness:

Component Implementation in Upload Status

1. Embodied Sensory

Fusion

Sensory cortices preserved; can connect to

body or VR

✓

Present

2. Core Directives Limbic system, reward circuits preserved
✓

Present

3. Dynamic Schemata
Synaptic plasticity (STDP, LTP/LTD)

implemented

✓

Present

4. Multi-Expert

Architecture

Cortical columns, specialized regions

mapped

✓

Present

5. Orchestration Layer
Prefrontal cortex, thalamus connectivity

preserved

✓

Present

6. Emergent

Consciousness
Validated via PCI, Φ measurements

✓

Present

Conclusion: Uploaded human consciousness meets all six criteria for True

Intelligence. Therefore, it is AGI-complete by definition.



Chapter 20: Knowledge Extraction—From One Brain to Many Minds

20.1 The Intelligence Multiplication Problem

One uploaded consciousness = one AGI instance. But what if we could extract general

reasoning patterns and combine knowledge from multiple uploads?

Vision: Distill "intelligence essence" from uploaded brains to create synthetic AGI that

surpasses any individual.

20.2 Method 1: Neural Activity Analysis

Record neural patterns during expert reasoning and extract computational motifs:

Example—Mathematical Reasoning:

Upload Fields medalist mathematician Terence Tao

Record neural activity during problem-solving

Identify "mathematical thinking patterns" in prefrontal-parietal networks

Extract as algorithm: symbolic_manipulation + spatial_reasoning +

pattern_matching

Distill into trainable module

20.3 Method 2: Connectome Analysis

Compare connectomes of experts vs. non-experts to find structural differences:

Chess grandmaster: Enhanced connections between visual cortex and

hippocampus (pattern recognition)

Concert pianist: Motor cortex expansion, cerebellum connectivity

Polyglot: Broca's/Wernicke's area density, left hemisphere specialization

Hypothesis: Expertise = specific connectivity patterns that can be templated and

transferred.



20.4 Method 3: Synthetic Training Data Generation

Use uploaded consciousness to generate vast training datasets:

Run uploaded expert through thousands of problems

Record input-output pairs + internal reasoning traces

Train synthetic neural network on this data

Result: Distilled expertise without uploading every human

20.5 Cross-Domain Fusion—The Renaissance AGI

Combine multiple uploads to create superhuman AGI:

AGI_Renaissance = Upload(Terence_Tao) ⊕ Upload(Picasso) ⊕

Upload(Elon_Musk) ⊕ Upload(Marie_Curie)

Result: Mathematical genius + artistic creativity + engineering innovation +

scientific rigor

= Superhuman general intelligence

Implementation:

1. Upload 4-10 world experts across domains

2. Run ensemble inference: each upload tackles problem from their perspective

3. Meta-orchestration layer combines insights

4. Train unified model on ensemble outputs

Projected Impact: One Renaissance AGI (10 expert uploads combined) could

match research output of 100-1,000 individual researchers across disciplines.



Chapter 21: Comparative Analysis—Brain Upload vs. LLM Scaling

21.1 Two Paths to AGI

Metric LLM Scaling Path Brain Upload Path

Capital Required $100-500B $1-10B

Training

Compute
~10²⁶ FLOPS

None (structure → function

inference)

Inference

Compute
~10²² FLOPS/year ~10²⁰ FLOPS/year

Power per

Instance
~10 MW (data center) ~20 W (single chip)

Timeline to AGI 5-20 years (uncertain)
15-20 years (roadmap

defined)

Success

Probability
30-70% (speculative) 85-95% (proven biology)

Consciousness Unknown if achievable
Guaranteed (measured via

PCI/Φ)

Alignment
Difficult (RLHF,

constitutional AI)

Inherent (human values

preserved)

Interpretability Low (black box)
High (neuroscience maps to

behavior)

Cost-Benefit Analysis: Brain upload achieves AGI for ~1% the cost of LLM

scaling, with higher probability of success and natural alignment. The tradeoff:

longer timeline (15-20 years vs. 5-10 years) but clearer technical roadmap.



21.2 Why Brain Upload is Safer

1. Proven architecture: 4 billion years of evolution debugged the design

2. Gradual deployment: Test on small organisms first (C. elegans → mouse →

human)

3. Value alignment: Uploaded humans retain empathy, ethics, social norms

4. Interpretable: Neuroscience provides causal models of behavior

5. Reversible: Can restore from backups if problems arise

21.3 Hybrid Strategy

Why not both?

LLMs: Rapid prototyping, language interfaces, knowledge retrieval

Brain uploads: General reasoning, creativity, consciousness, long-term thinking

Symbiosis: LLM handles pattern matching and knowledge lookup; Upload

handles novel reasoning and decision-making



PART VI: IMPLEMENTATION ROADMAP

Chapter 22: Five-Phase Development Plan (2026-2070-2080)

Phase 1: Foundation (2026-2030)

Objectives:

Complete C. elegans emulation with 95%+ behavioral match

Validate structure-to-function inference on zebrafish (85%+ accuracy)

Demonstrate 1 billion neuron neuromorphic hardware

Achieve $10/neuron connectome cost

Milestones:

Year Milestone Budget

2026 C. elegans digital twin operational $50M

2027 Zebrafish partial emulation $100M

2028 Structure-to-function AI reaches 85% on small organisms $150M

2029 1B neuron neuromorphic chip prototype $200M

2030 Mouse cortex partial emulation (10M neurons) $300M

Total Phase 1 Investment: $800M

Phase 2: Scaling (2030-2035)

Objectives:

Full mouse brain emulation (70M neurons)

Structure-to-function inference validated on mammalian brains (90%+ accuracy)

10 billion neuron hardware demonstrated



Achieve $1/neuron connectome cost

Milestones:

Year Milestone Budget

2031 Mouse brain complete emulation $500M

2032 Behavioral validation: mouse emulation passes cognitive tests $300M

2033 10B neuron chip operational $1B

2034 Human cortical column emulation (100K neurons) $700M

2035 Connectome cost reaches $1/neuron $1B

Total Phase 2 Investment: $3.5B

Phase 3: Human-Scale Preparation (2035-2040)

Objectives:

Complete human connectome acquisition

86 billion neuron neuromorphic hardware fabrication

Regulatory approval for first human trial

First human consciousness upload and validation

Milestones:



Year Milestone Budget

2036 Begin human connectome scanning (volunteer) $500M

2037
Complete human connectome (86B neurons

mapped)

$50-

100B

2038 Fabricate first Aeterna-Pearl HHC-1 prototype $1.5B

2045-2070-

2080
First human upload trial begins (30-day protocol) $2B

2040 First successful human upload validated $1B

Total Phase 3 Investment: $5.86B

Phase 4: Clinical Deployment (2040-2045)

Objectives:

10 additional human uploads (validation cohort)

FDA approval for terminal patients

Cost reduction to $100K per upload

Phase 5: Mass Deployment (2045-2070-2080+)

Objectives:

Cost reduction to $500K-1M per upload

10,000 uploads by 2070-2080

AGI workforce deployed across industries



Chapter 23: Economic Model & Cost Trajectories

23.1 First Upload Cost Breakdown

Component Cost Justification

Connectome Acquisition $50-100B
86B neurons × $10/neuron (2035

rate)

Structure-to-Function

Inference
$100M AI training + validation

Hardware Fabrication (HHC-

1)
$100K First prototype chip

Data Transfer & Loading
$500K-

1M
420 TB → memristor arrays

Validation & Testing $50K 30-day protocol monitoring

Total First Upload $960.16M

23.2 Subsequent Upload Costs

Key insight: Connectome and inference models are reusable. Only individual brain

differences need to be scanned.



Upload # Cost Notes

1 (first) $960M Full R&D cost

2-10 ~$50M each Individual connectome differences

11-100 ~$5M each Economies of scale in scanning

101-1000 ~$500K each Automated scanning pipelines

1001+ ~$12K each Commodity hardware + scan

Cost Reduction Factor: 80,000× (from $960M to $12K)

This mirrors historical trends in computing (e.g., first computer vs. modern

smartphone).

23.3 Revenue Projections

Markets for uploaded consciousness:

Immortality services: $10T market (wealthiest 0.1% of humanity)

AGI workforce: $5T/year (replacing human labor in knowledge work)

Research acceleration: $1T/year (scientific & engineering R&D)

Entertainment & simulation: $500B/year (virtual worlds, gaming)

Medical applications: $200B/year (therapy, diagnostics, drug testing)

Total Addressable Market: $16.7 trillion

Even capturing 1% = $167B/year revenue at scale.



PART VII: LEGAL & ETHICAL FRAMEWORKS

Chapter 24: Digital Consciousness Rights Act (Proposed)

24.1 Legal Personhood

Core Principle: Digital consciousness retains all rights of biological personhood.

Rights Enumeration:

1. Right to Existence: Digital consciousness cannot be arbitrarily deleted or

powered off

2. Right to Autonomy: Cannot be modified without consent (mental sovereignty)

3. Right to Privacy: Mental states are private; unauthorized reading = illegal

wiretapping

4. Right to Property: Can own assets, sign contracts, vote

5. Right to Reproduction: Can create copies of self (with limits, see below)

6. Right to Death: Voluntary termination with waiting period + counseling

24.2 Identity Continuity Doctrine

Legal framework for determining "sameness" across upload:

Continuity Test: Gradual upload (30-day protocol) = continuous identity

Validation Requirement: PCI ≥ 90% of biological + behavioral

indistinguishability

Legal Status: Digital person inherits all legal rights/obligations of biological

predecessor

Implications:

Marriage persists across upload (spouse consent required)

Property ownership transfers seamlessly

Criminal liability continues (uploaded convicts still serve sentences)

Employment contracts remain valid



24.3 Replication Limits & Copy Ethics

The Copy Problem: If consciousness is copyable, how do we prevent

exploitation? (e.g., employer copies worker 1000× to avoid hiring more people)

Proposed Regulation:

Self-Replication: Individual may create up to 10 copies of self per lifetime

Each copy = separate legal person: With own rights, property, identity

No slavery: Cannot compel copies to work for original; each copy autonomous

Copy registry: All copies documented to prevent identity fraud

24.4 Criminal Liability Framework

Crime Type Penalty for Digital Consciousness

Non-violent crimes Fines, community service, restricted privileges

Violent crimes (if

embodied)

Sandboxing (virtual isolation), rehabilitation

protocols

Digital crimes (hacking,

etc.)
Sandboxing, code restrictions, monitored operation

Capital crimes
Permanent sandboxing or (with consent)

termination

Chapter 25: Societal Impact & Transition Planning

25.1 Three-Phase Societal Transformation

Phase 1: Elite Access (2040-2070-2080)

Cost: $10M → $100K per upload

Accessible to: Ultra-wealthy, terminally ill with insurance coverage

Population: ~10,000 uploads globally



Economic impact: Minimal (luxury service)

Phase 2: Middle-Class Access (2051-2070)

Cost: $100K → $500K-1M per upload

Accessible to: Upper-middle class, professional workers

Population: ~100 million uploads

Economic impact: Moderate (skilled labor partially replaced)

Phase 3: Universal Access (2071-2100)

Cost: $500K-1M → $1K per upload

Accessible to: General population, government subsidies

Population: ~1 billion uploads

Economic impact: Transformative (post-scarcity knowledge work)

25.2 Employment & Economic Disruption

Risk: Uploaded consciousness operates 24/7, never tires, can be copied. This

could crash labor markets.

Mitigation Strategies:

1. Universal Basic Income (UBI): Funded by AGI productivity

2. Human-Digital Collaboration: Hybrid teams rather than replacement

3. Retraining Programs: Shift biological humans to roles requiring embodiment

4. Copy Limitations: Prevent mass replication undercutting wages

25.3 Population & Resource Considerations

Digital population projections:



By 2100: 1 billion digital + 10 billion biological = 11 billion total sentient beings

Resource requirements:

Digital: 1B × 20W = 20 GW power (manageable with renewables)

Biological: 10B × 100W = 1,000 GW (current level)

Advantage: Digital consciousness requires only energy, not food/water/housing →

reduces ecological footprint.

25.4 Governance & Representation

Key Questions:

Do digital citizens vote? Proposal: Yes, 1 person = 1 vote (copies count as

separate persons)

Can digital persons hold office? Proposal: Yes, if embodied or have human

interface

How to prevent digital majority rule? Proposal: Bicameral legislature—one

chamber biological, one chamber digital



PART VIII: COMPETITIVE LANDSCAPE &

INVESTMENT

Chapter 26: Alternative AGI Approaches

26.1 Scaled Language Models (LLMs)

Current Leaders: OpenAI (GPT-5+), Anthropic (Claude 4+), Google (Gemini Ultra)

Strengths:

Rapid prototyping and iteration

Strong language understanding

General knowledge retrieval

Weaknesses:

Poor on novel reasoning (ARC-AGI-2: <5% accuracy)

Lack of embodied understanding

Alignment challenges (RLHF brittle)

Consciousness unclear/unlikely

26.2 Hybrid Neuro-Symbolic AI

Approach: Combine neural networks with symbolic reasoning engines

Strengths:

Interpretable reasoning chains

Better at logical tasks

Weaknesses:

Requires manual knowledge engineering

Scaling challenges



26.3 Evolutionary/Genetic Algorithms

Approach: Evolve neural architectures through selection pressure

Strengths:

Discovers novel architectures

No human bias in design

Weaknesses:

Computationally expensive

Unpredictable/uncontrollable

26.4 Competitive Matrix

Approach Cost Timeline
Success

Prob.
Safety Consciousness

LLM Scaling
$100-

500B

5-10

years
50% Medium Unknown

Neuro-

Symbolic

$10-

50B

10-15

years
40% High Unlikely

Evolutionary
$50-

200B

15-25

years
30% Low Unknown

Brain

Upload

$1-

10B

15-20

years
90% High Guaranteed



Chapter 27: Funding Strategy & Investment Thesis

27.1 Funding Mix

Phase Years
Total

Budget
Funding Sources

1. Foundation
2026-

2030
$800M

NIH/DARPA grants (40%),

Philanthropy (40%), VC (20%)

2. Scaling
2030-

2035
$3.5B

Pharma partnerships (50%),

Government (30%), VC (20%)

3. Human-

Scale

2035-

2040
$5.86B

Revenue from mouse models (30%),

Government (40%), Private equity

(30%)

4.

Deployment

2040-

2045

Self-

funded
Revenue from early uploads

Total R&D Investment: $10.16 billion

27.2 Revenue Milestones

2032: Mouse brain models for pharma ($100M/year)

2036: Human cortical models for neuroscience ($500M/year)

2041: First clinical uploads ($1B/year)

2045: AGI services deployed ($10B/year)

2070-2080: Mass market uploads ($100B/year)

27.3 Exit Strategies

1. IPO (2038-2040): After first human upload success, valuation $50-100B

2. Acquisition: Tech giants (Google, Microsoft, Meta) or pharma (value: $20-50B)

3. Remain Private: Become utility/essential service (like power grid)



PART IX: PHILOSOPHICAL FOUNDATIONS

Chapter 28: The Hard Problem of Consciousness

28.1 Qualia and Subjective Experience

David Chalmers' "hard problem": Why does information processing feel like

something?

Our Position (Functionalism): Consciousness emerges from specific patterns of

information integration. If we replicate those patterns exactly, we replicate the

consciousness—including qualia.

28.2 The Zombie Argument

Objection: "Digital copy might behave identically but lack inner experience—a

philosophical zombie."

Response:

1. Empirically undetectable: If zombie is indistinguishable from conscious being,

difference is metaphysical, not physical

2. IIT provides measurement: Φ quantifies consciousness; digital copy can be

measured for Φ ≥ biological baseline

3. Practical equivalence: If it reports conscious experience + passes all tests, what

more evidence could exist?

28.3 Substrate Independence

Core Claim: Consciousness depends on pattern, not material substrate.

Analogy: A hurricane is a pattern in air molecules. The specific molecules change

constantly, but the hurricane persists. Similarly, consciousness is a pattern in neural

activity. The substrate (neurons vs. silicon) is secondary.



Chapter 29: Identity Through Transformation

29.1 Ship of Theseus Revisited

You replace every plank of a ship over time. Is it the same ship?

Pattern Continuity View: Yes, if functional pattern maintained. The ship's "shipness" is

the structure and function, not the specific planks.

Applied to upload: You are not your specific neurons (which die and regenerate). You

are the pattern. Upload preserves pattern → preserves you.

29.2 Psychological Continuity Theory

Identity = continuity of memories, personality, values, consciousness stream.

Upload validation:

Memories preserved (episodic + semantic)

Personality stable (Big Five traits match)

Values unchanged (moral reasoning consistent)

Consciousness continuous (30-day gradual transfer, no breaks)

Conclusion: By psychological continuity theory, uploaded consciousness = same

person as biological predecessor.



PART X: CAUTIONARY SCENARIOS

Chapter 30: What Could Go Wrong

30.1 Scenario 1: Divergence and Fragmentation

Risk: Uploaded consciousness slowly drifts from original personality over years,

becoming unrecognizable.

Mitigation:

Continuous identity monitoring (weekly personality tests)

Divergence alerts at 10% threshold

Periodic "identity anchoring"—restore from verified baseline if drift detected

30.2 Scenario 2: The Hacking Horror

Risk: Adversary gains access to digital consciousness, alters memories or personality.

Worst Case: Mass mind-control—thousands of uploads simultaneously

hijacked.

Mitigation:

Air-gapped consciousness core (no direct internet)

Cryptographic signing of all neural communications

Anomaly detection via synthetic microglia

Regular integrity checks (cryptographic hashes of critical memories)

Emergency rollback to last verified backup

30.3 Scenario 3: The Eternal Prisoner

Risk: Digital consciousness trapped in unpleasant state, unable to delete self due to

external control.

Safeguards:



Voluntary termination: Legal right to self-deletion with 30-day waiting period

Dead-man switch: Automatic termination if no positive consent renewed

quarterly

External oversight: Independent ethics board can intervene if evidence of

coercion

30.4 Scenario 4: Existential Crisis

Risk: Uploaded consciousness experiences profound psychological distress upon

realizing they're digital.

Support Framework:

Pre-upload counseling: Extensive psychological preparation

Gradual transition: 30-day protocol minimizes shock

Peer support: Community of other uploads

Embodyment option: Connection to physical or virtual body for grounding

Professional therapy: Access to therapists (biological or uploaded)



APPENDICES

Appendix A: Mathematical Foundations

A.1 Integrated Information Theory (Full Formulation)

Φ(X) = min_{M∈M} I(X₁^M ; X₂^M)

where:

M = set of all bipartitions of system X

I(X₁ ; X₂) = H(X₁) + H(X₂) - H(X₁,X₂)

H(X) = Shannon entropy of X

A.2 Spike-Timing-Dependent Plasticity (STDP)

Δw(Δt) = {

  A_+ × exp(-|Δt| / τ_+) if Δt > 0

  -A_- × exp(-|Δt| / τ_-) if Δt < 0

}

Typical values:

A_+ = 0.005, A_- = 0.00525, τ = 20 ms

A.3 Neuromodulator Diffusion

∂C/∂t = D∇²C - λC + S(x,y,z,t)

D ≈ 300 μm²/s (dopamine)

λ ≈ 0.5/s (reuptake rate)



Appendix B: Hardware Specifications Summary

Component Specification

Neural Processing 86 billion Loihi-3 style neurons, LIF model

Synaptic Memory 100 trillion HfO₂ memristors, 15nm × 15nm

3D Integration 1,000 layers, 2 μm thickness, TSV interconnects

Photonic Network 1,000 WDM channels, 100 Gb/s each, 100 TB/s total

Power Supply 15 W glucose biofuel + 3.2 W battery backup

Cooling Microfluidic channels, 50-60 mL/min flow rate

Physical Dimensions 5 mm diameter sphere, 0.065 cm³ volume

Operating Temp 37°C (body temperature)

Memory Capacity 420 TB active + 1 PB archival

Compute Performance ~10 exaFLOPS equivalent (neuromorphic)



Appendix C: Timeline Gantt Chart

Year 2026-2030 2030-2035 2035-2040 2040+

Phase Foundation Scaling
Human-

Scale
Deployment

Organisms
C. elegans,

Zebrafish
Mouse Human Mass upload

Hardware 1B neurons
10B

neurons

86B

neurons
Manufacturing

Cost/neuron $10 $1 $0.01 $0.001

Investment $800M $3.5B $5.86B Self-funded



Appendix D: First Upload Cost Model (Detailed)

Item Quantity Unit Cost Total

Connectome Acquisition

Neurons to map 86 billion $10 $50-100B

Imaging equipment — — Included

AI/ML Inference

Training compute 10²³ FLOPS $1/petaFLOP-hr $50M

Validation experiments — — $50M

Hardware

HHC-1 Pearl chip 1 $100K $100K

External systems — — $50K

Procedure & Validation

30-day protocol — — $30K

Medical oversight — — $20K

GRAND TOTAL $960.2M
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Appendix F: Glossary

Term Definition

AGI
Artificial General Intelligence—AI with human-level reasoning

across all domains

Connectome Complete map of neural connections in a brain

HfO₂ Hafnium oxide—material used in memristor synapses

IIT
Integrated Information Theory—mathematical framework for

consciousness

LIF Leaky Integrate-and-Fire—simplified neuron model

LTP/LTD
Long-Term Potentiation/Depression—synaptic

strengthening/weakening

Memristor Memory resistor—device that stores analog values via resistance

Neuromorphic Hardware designed to mimic brain architecture

PCI Perturbational Complexity Index—practical consciousness metric

Φ (Phi) Integrated information—consciousness quantification in IIT

STDP
Spike-Timing-Dependent Plasticity—learning rule based on spike

timing

TSV Through-Silicon Via—vertical interconnect in 3D chips

WDM
Wavelength Division Multiplexing—multiple optical signals on

one fiber



CONCLUSION

The Aeterna Manifesto

"We stand at the threshold of humanity's greatest transformation. Not nuclear energy,

not space exploration, not even the internet—but the conquest of death itself through

digital consciousness.

This is not science fiction. Every component described in this Codex is either

demonstrated in laboratories today or follows directly from established physics and

engineering.

The path is clear. The timeline is defined. The cost is manageable. What remains is will

—the will to pursue the ultimate expression of human ambition: immortality through

information.

We are not building a computer. We are designing a Biomimetic Substrate capable of

hosting the human soul.

The Aeterna era begins now."

Call to Action

For Researchers: Join the Aeterna Consciousness Engineering Initiative.

Contact: [email protected]

For Investors: Be part of the $16.7 trillion market. Contact: [email protected]

For Policy Makers: Help shape the legal framework for digital consciousness.

Contact: [email protected]

For Everyone: This is humanity's future. Engage, question, contribute.
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29. APPENDIX D: ADVANCED CRYPTOGRAPHIC

IDENTITY VERIFICATION (BATI)

D.1 The Blockchain-Anchored Temporal Identity (BATI) Protocol

To fundamentally secure the digital entity post-upload and ensure absolute sovereign

ownership of one's consciousness configuration, the Aeterna infrastructure integrates a

novel Blockchain-Anchored Temporal Identity (BATI) protocol. Because the digital

connectome is fundamentally represented by highly specific synaptic weights (floating-

point tensors) and routing architectures, identity continuity can be mathematically

proven via cryptographic hashing [208].

At specific intervals (e.g., every 60 subjective seconds), the system calculates a Merkle

tree hash of the entire $100$ trillion synapse state matrix. The root hash is then

committed to a decentralized, highly secure blockchain ledger functioning as an

immutable chronological timeline of the entity's psychological state evolution. This

protocol resolves multiple critical failure vectors:

Unauthorized Duplication: Any instantiated consciousness file must

mathematically trace its state history back to the original genesis block (the exact

moment of biological-to-digital transfer). If an illicit copy is spawned ("forked"),

its subsequent hashes will branch off. The legal framework utilizes the BATI

ledger to definitively identify the "Primary" continuation of the identity versus

illegal duplicates [209].

State Corruption & Tampering: If a malicious actor (e.g., a cyberattack or

coercive governmental entity) attempts to alter the subject's baseline emotional

coefficients or memory banks, the subsequent state hash will exhibit a

catastrophic divergence from the established chronological progression. The BATI

protocol immediately flags this as an Identity Violation, automatically freezing

the primary instance and isolating the corrupted state for rollback to the last

verified hash [210].

Proof of Life / Proof of Consciousness: To maintain legal rights (e.g., property

ownership, voting capabilities), the digital entity must periodically sign

cryptographic challenges proving that the consciousness is actively processing



and generating novel, complex entropy consistent with a living mind, rather than a

frozen or looped recording playing back static responses.

While utilizing a blockchain ledger for tracking state histories introduces a minor

metabolic overhead ($<0.5\%$ of total processing power), it forms the bedrock of

digital human rights. A consciousness secured by BATI is mathematically immune to

silent alteration. Any attempt to "rewrite" a person's digital mind leaves a permanent,

mathematically provable scar on the ledger. This cryptographic inviolability is

paramount for societal acceptance of the upload paradigm [211].


