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FOREWORD

I didn't plan to write this. It started as a simple question while researching the history of AI:

What's more important going forward—capital or power?

The answer: Power. Electrical power.

By 2030, AI will demand 200-400 gigawatts of dedicated power. Right now, AI uses maybe 20

gigawatts globally. Ten years ago, it used almost nothing. This didn't exist as a problem when we built

today's infrastructure.

Three Gorges Dam—one of the largest power projects ever built—produces 22.6 gigawatts.

Impressive. But we need ten to twenty projects of that scale in the next five years just to keep AI from

overwhelming electrical grids worldwide.

Earth can't do it. Not without displacing homes, industries, ecosystems. Not without decade-long

battles over permits, land use, environmental impact. Earth is full.

So I asked: Where can we put it that doesn't destroy what we're trying to save?

The answer surprised me: the Moon.

Nobody lives there. It's already harsh—cosmic radiation, thermal extremes, vacuum. We went in

1969, looked around, and left for fifty years. Now we're going back, mostly for geopolitics. But what if

we went back for something practical?

What if we took existing technologies—proven systems, components already designed—and

assembled them on the Moon? Thorium reactors for power. Radiation-hardened GPUs for compute.

Passive radiators for cooling. Beam the compute capacity back to Earth.

It sounds absurd. It did to me too, until we worked through it.

The 2.6-second latency problem? Solved. The economics? Better than building equivalent capacity in

Texas. The engineering? Feasible with technology available by 2028.

Claude—the AI system from Anthropic—helped architect much of this framework. Together we

designed the technical specifications, modeled the economics, worked through the geopolitics,

identified the risks. This is what AI-human collaboration looks like when it works.

3.5 gigawatts of compute capacity on the Moon by 2033.
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That's enough to train the next generation of foundation models. Enough to run inference for millions

of users. Enough to matter—15% of the gap we're facing, delivered faster and cheaper than Earth

alternatives.

By 2040? If this works, the Moon could host 50+ gigawatts across multiple facilities—not just ours,

but competitors, governments, other consortia. The infrastructure we build becomes the template.

By 2050? The Moon could be humanity's primary compute infrastructure. 200, 300, maybe 500

gigawatts. Not because AI demand slows down—it won't. Jevons Paradox guarantees it: cheaper

compute creates more demand. Moore's Law continues, even if not in transistor shrinkage then in

architecture and efficiency. And AI will be running everything by then—infrastructure, climate

modeling, drug discovery, manufacturing, logistics.

Earth's role: Innovation, iteration, human creativity. The Moon's role: Scale, power, compute capacity

that doesn't displace ecosystems.

There's no manual for this. NASA studies small reactors for lunar bases—10 to 40 kilowatts, enough

to keep the lights on. China talks about solar power satellites. Academic papers explore lunar solar

farms in theory.

But multi-gigawatt AI infrastructure on the Moon? That doesn't exist in the literature.

Until now.

We've assembled the pieces. The Lego blocks. Thorium molten salt reactors. Radiation-hardened

compute. Passive radiative cooling. SpaceX Starship cargo capability. The latency solution. The

economics. The governance model. The regulatory pathway.

Each component exists or is in development. What didn't exist was the blueprint showing how they fit

together.

This is that blueprint.

The roadmap for the next five to seven years. First launch 2028. Full operation 2033. Phase 2 by

2040. A framework that didn't exist until now.

Not because it's easy. Because Earth needs it. Because it's possible. Because someone had to

imagine it first.

I invented this. I hope it becomes real. And I hope I'm part of making it happen.

—Phil Cheevers December 2025

TRANQUILITY: MOON BASED POWER FOR AI
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PART I: THE PROBLEM - WE ARE RUNNING OUT OF
POWER FOR ARTIFICIAL INTELLIGENCE

Sam Altman has a problem that $7 trillion won't solve.

In January 2024, the OpenAI CEO began conversations with potential investors about what might be

the most audacious capital raise in history. The number being discussed was $7 trillion—roughly

equal to the combined GDP of Germany and Japan, or about 7% of global economic output.

The investors asked the obvious question: "What would you spend it on?"

Altman's answer was simple: power. Not the kind that comes from influence or authority, but the

electrical kind—specifically, 100 gigawatts of new generating capacity dedicated entirely to training

artificial intelligence models. To put that in perspective, 100 gigawatts is enough electricity to power

75 million American homes, or roughly the entire population of France.

The investors then asked the more important question: "Where would you build it?"

That's when the conversation stopped being about money and started being about physics.

Why AI Needs Impossible Amounts of Power

The path from GPT-2 to GPT-5 tells the story of an industry running headlong into a wall. When

OpenAI released GPT-2 in 2019, training it required about 10 GPUs running for roughly a week. Total

cost: maybe $50,000. The model had 1.5 billion parameters and was considered large for its time.

GPT-3 arrived a year later with 175 billion parameters—more than 100 times larger. Training it

required 10,000 GPUs running for a month. Cost: approximately $5 million.

GPT-4, released in 2023, is estimated to have around 1.8 trillion parameters. Training required

roughly 25,000 GPUs for three months. Cost: somewhere north of $100 million. Nobody at OpenAI

will confirm the exact number, but the data center power bills alone were likely in the tens of millions.

GPT-5, still in development as of late 2024, is rumored to target 10 trillion or more parameters.

Industry estimates suggest it will need 100,000+ GPUs running for four to six months. Expected cost:

$500 million to $1 billion, with most of that going to electricity.

This isn't just OpenAI's problem. Google's Gemini, Anthropic's Claude, Meta's Llama, and China's

various models are all following similar scaling curves. Each generation of AI model requires roughly

10 times more compute than the last. And compute means power—lots of it.
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A single NVIDIA H100 GPU, the current workhorse of AI training, draws about 700 watts under full

load. That's roughly the same as seven old-fashioned 100-watt light bulbs, or one microwave oven.

Doesn't sound like much.

Now multiply by 100,000 GPUs. That's 70 megawatts of continuous power—enough to run a small

city. And that's just for training one model. When you add up all the AI models being trained globally

in 2024, the total power consumption is estimated at around 30 gigawatts. That's comparable to the

entire electrical consumption of a country like Argentina.

By 2030, if current trends continue, the AI industry will need somewhere between 200 and 400

gigawatts. That's roughly 10% of current global electricity generation, and it needs to be available

where the data centers are, not spread across the planet.

Why Earth Can't Provide It

The problem isn't generating the electricity. Humanity knows how to build power plants. The problem

is building them where AI companies need them, on the timeline AI companies need them, at a

regulatory and financial cost that makes economic sense.

Consider what it would take to add 100 gigawatts of AI-dedicated compute capacity in the United

States by 2030. You'd need:

Grid Infrastructure:

200+ new substations to step down utility power to data center voltages

Thousands of miles of new high-voltage transmission lines

Grid capacity upgrades across multiple states

Coordination with 40+ different utility companies

Total cost: $3-5 trillion in electrical infrastructure alone

Regulatory Approval:

Environmental impact statements for each facility (typically 3-5 years)

State utility commission approvals (1-3 years per project)

Local zoning and permitting (1-2 years)

Water rights (many areas have none available)

Air quality permits (even natural gas plants require these)
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NIMBY opposition at every step (neighbors don't want massive industrial facilities)

Timeline Reality:

California: Grid maxed out, rolling blackouts already occur during summer heat waves. Any new large

load requires 7-10 year approval process.

Texas: Building fast, but already straining during peak demand. New data centers face 5-year wait for

grid connection.

Pacific Northwest: Has hydroelectric capacity, but environmental reviews take 5-10 years. Salmon

protection laws limit new development.

Arizona/Nevada: Abundant solar potential, but water scarcity is critical. Data centers need cooling

water. Competition with residential use is intense.

Midwest: Cheap land and some capacity, but transmission infrastructure weak. Would need to

upgrade regional grid first.

Even with unlimited money and political will, getting 100 gigawatts of new AI compute capacity online

in the United States by 2030 is not difficult—it's impossible. Not "very hard." Not "would require heroic

effort." Actually impossible given regulatory timelines, utility construction capacity, and grid upgrade

requirements.

The China Alternative (Still Fails)

Could AI companies move to China? The math is similarly brutal.

China has more aggressive infrastructure development and fewer environmental regulations. They

can build faster than the US. But they face their own constraints:

Power Grid:

Most capacity is in the west (coal, hydro)

Data centers need to be near fiber optic trunk lines (eastern cities)

China's grid is already stressed by industrial demand

Summer brownouts in major cities are common

Water Scarcity:

Northern China has chronic water shortages
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Data centers need massive cooling water

Competition with agriculture and residential use is intense

Geopolitical:

US chip export controls limit access to advanced GPUs

AI companies risk technology transfer to Chinese competitors

Data sovereignty concerns from Western customers

Regulatory uncertainty (government can shut down operations anytime)

More fundamentally, moving AI training to China doesn't solve the global problem—it just shifts it. The

worldwide AI industry needs 200-400 gigawatts by 2030. No single country can provide that on time.

The Middle East Option (Also Fails)

What about the Middle East? Abundant cheap energy, willingness to invest in massive infrastructure,

minimal environmental regulations.

The problems:

Cooling:

Ambient temperature often exceeds 120°F (49°C)

Data centers require cooling to keep GPUs below 180°F (82°C)

In 120°F heat, cooling costs consume 60-70% of total power (vs 30-40% in moderate climates)

Water for evaporative cooling is scarce and expensive

Fiber Optic Latency:

AI companies need to transfer massive datasets (50+ petabytes) between data centers

Long fiber runs from US/Europe to Middle East add milliseconds of latency

Distributed training across continents is difficult (gradient synchronization requires low latency)

Political Stability:

Long-term AI investments require 10+ year stability
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Regional geopolitics remain uncertain

Western AI companies hesitate to put all eggs in Middle Eastern basket

The Renewable Energy Illusion

What about building 100 gigawatts of dedicated solar and wind? It sounds clean, sustainable, and

politically popular.

The math doesn't work:

Solar:

Needs 250,000 acres (400 square miles) for 100 GW capacity

Works during day only (need battery storage for 24/7 operation)

Battery storage for 100 GW running 24/7 would cost $500+ billion alone

Batteries need replacement every 7-10 years (recurring massive cost)

Wind:

Needs 500,000+ acres (800 square miles) for 100 GW capacity

Intermittent (wind doesn't blow on schedule)

Same battery problem as solar

Turbines need replacement every 20 years

Nuclear (Traditional):

Could provide baseload power, but:

US average time from approval to operation: 10-15 years

Cost overruns are standard (Vogtle units 3 & 4 in Georgia: $30+ billion vs $14 billion estimated)

NIMBY opposition intense

No utility wants to build large nuclear anymore (financial risk too high)

The Crisis Point

By 2030, the AI industry faces a stark choice:
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Option A: Keep building frontier models

Requires 200-400 GW of dedicated compute capacity

Earth cannot provide this on the required timeline

Result: AI scaling stops, progress plateaus

Option B: Accept smaller models

Work within Earth's available capacity (~50 GW new by 2030)

Train smaller, more efficient models

Result: US/Western AI companies fall behind whoever solves the power problem first

Option C: Build where power is unlimited

Find location with no grid constraints, no regulatory delays, no NIMBY opposition

Build whatever capacity is needed

Result: AI scaling continues, whoever builds it controls AI future

There's only one place that fits Option C.

It's 238,900 miles away.
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PART II: THE SOLUTION - Why the Moon?

"The future is already here—it's just not evenly distributed." — William Gibson

The Moon doesn't have an electrical grid to max out. It doesn't have regulators to convince,

environmental reviews to pass, or neighbors to object. It doesn't have NIMBY opposition because it

doesn't have anybody.

More importantly—and this is the insight that changes everything—building AI infrastructure on the

Moon isn't just feasible. It's cheaper than building on Earth.

Not "someday when technology improves" cheaper. Cheaper right now, today, with technology that

exists and is already being deployed.

The $51 Billion Question

Let's start with a simple comparison. You have $51 billion to invest in AI compute infrastructure. What

does that buy you?

Option A: Build on Earth

Using current market rates (and Bernstein Research's 2024 analysis of AI-optimized data centers),

$51 billion buys you:

Capacity: 1.5 gigawatts of compute power

Compute: Approximately 4.3 million GPU-equivalents

Construction cost: $35-40 billion (land, buildings, GPUs, cooling systems, grid connection)

Operating costs: $2.5 billion per year (electricity at $0.10-0.15/kWh, cooling, maintenance, real

estate, staff)

Five-year total cost: $63.5 billion

And critically: You cannot expand beyond this capacity. The local grid can't provide more power.

You've built what the infrastructure allows, and that's it.

Option B: Build on the Moon

The same $51 billion buys you:

Capacity: 3.5 gigawatts of compute power (2.3 times more than Earth)
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Compute: Approximately 10 million GPU-equivalents

Construction cost: $50 billion (launches, reactors, compute modules, radiators, robots)

Operating costs: $200 million per year (module replacements, remote operations,

communications—no electricity costs, no cooling costs)

Five-year total cost: $51 billion

And critically: You can keep expanding. Need 10 gigawatts? Just land more modules. The only

constraint is how fast SpaceX can launch.

The Five-Year Profit Comparison

Let's assume both facilities charge customers $3 per GPU-hour (current market rate for high-end AI

training) and operate at 50% utilization (conservative for first five years of operation).

Earth Facility:

Revenue over 5 years: $140 billion

Total costs: $63.5 billion

Net profit: $76.5 billion

Lunar Facility:

Revenue over 5 years: $325 billion

Total costs: $51 billion

Net profit: $273 billion

The Moon generates $197 billion more profit over five years. That's not a rounding error. That's not

optimistic assumptions. That's 3.6 times more money for comparable investment.

Why the Moon Wins: The Five Advantages

1. No Electricity Costs

On Earth, electricity is the single largest operating expense for data centers. At industrial rates of

$0.10-0.15 per kilowatt-hour, a 1.5-gigawatt facility consumes roughly $1.3-2.0 billion worth of

electricity per year.
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On the Moon, the marginal cost of electricity is essentially zero. Yes, you paid upfront for the thorium

reactors. But once they're running, the fuel cost is negligible—thorium is so energy-dense that a few

hundred kilograms provides years of full-power operation. There are no utility bills. No rate

negotiations. No exposure to electricity price fluctuations.

The reactors just run. The power is free.

2. No Cooling Costs

Data centers on Earth spend 30-40% of their power budget just on cooling. GPUs generate

enormous heat—700 watts per chip, and you have millions of them. That heat has to go somewhere.

On Earth, you pump chilled water through the servers, then cool that water using massive

refrigeration systems, then reject the heat to the atmosphere via cooling towers. It's

thermodynamically expensive and requires constant power input.

On the Moon, you radiate heat directly to space. No atmosphere means no convection losses. You

deploy radiator panels, point them at the cold of space (around 3 Kelvin, or -270°C), and physics

does the rest. The vacuum of space is the best thermal sink in the solar system.

Cooling is free. You paid upfront for the radiator panels, but they're passive systems—no moving

parts, no power consumption, no maintenance for decades.

3. No Real Estate Costs

Earth data centers pay for land. In desirable locations (near fiber optic hubs, near power, near talent),

land costs $50-200 million for a large facility. You also pay property taxes, forever.

On the Moon, land is free. You pick a spot and build. There's no landlord, no property tax, no

competing uses, no zoning restrictions. The entire lunar surface is available.

4. No Regulatory Delays

On Earth, getting approval to build a large data center takes 5-10 years. You need environmental

impact statements. Utility approvals. Zoning changes. Water rights. Air quality permits. Public

comment periods. Legal challenges.

On the Moon, you file a notice with the UN per the Outer Space Treaty (Article IX), wait 30 days for

objections (there won't be any), and you're clear to build. No environmental impact statement

because there's no environment to impact. No zoning because there's no government. No neighbors

to complain because there are no neighbors.

Construction timelines are limited only by how fast you can launch equipment, not by how fast

regulators can process paperwork.

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



5. Unlimited Expansion Potential

This might be the most important advantage. An Earth data center is constrained by local grid

capacity. You build 1.5 gigawatts because that's what the grid can provide. Want to expand to 3

gigawatts? You need the utility company to upgrade substations, build new transmission lines, get

regulatory approval. That's another 5-10 years and billions in infrastructure cost, and it might not be

possible at all if the regional grid is maxed out.

On the Moon, expansion is trivial. Want to go from 3.5 gigawatts to 10 gigawatts? Land more Starship

flights with more reactor modules. Want 50 gigawatts? Keep landing flights. There's no grid to

upgrade. No utility company to negotiate with. No regulatory approval needed.

You're limited only by launch cadence and capital, not by infrastructure that someone else controls.

The Fundamental Insight: Geography is the Constraint

Here's the thing that most people miss when they first hear about lunar compute: The hard part isn't

the engineering. The hard part isn't the cost. The hard part isn't even the Moon.

The hard part is Earth.

Earth's electrical infrastructure was built over 150 years for a completely different purpose—powering

cities, factories, homes. It was designed for distributed load that peaks during the day and drops at

night. It was designed for load that grows gradually and predictably.

AI compute is the opposite. It's concentrated load (gigawatts in one location), constant 24/7 demand,

and exponential growth. The grid wasn't built for this and can't be rebuilt fast enough.

The Moon doesn't have this problem because the Moon doesn't have legacy infrastructure. Every

watt of power on the Moon is new power, purpose-built for compute. Every square meter of radiator

panel is designed for rejecting heat. Every module is placed exactly where it needs to be.

You're not adapting old infrastructure to new needs. You're building exactly what you need from

scratch.

The Psychology of Impossibility

When most people first hear "AI compute on the Moon," their immediate reaction is: "That's

impossible."

But it's not impossible. What's impossible is getting 100 gigawatts of new compute capacity on Earth

by 2030.
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We've spent decades building cultural assumptions about what's hard and what's easy. "Building in

space is hard" feels true because space is exotic and unfamiliar. "Building on Earth is easy" feels true

because we do it all the time.

But those feelings are backwards. Building on Earth is hard because Earth is full—full of people, full

of regulations, full of competing demands for power and water and land. Building in space is easier

because space is empty.

It's not that launching to the Moon is simple. It's that navigating Earth's regulatory environment, utility

monopolies, environmental reviews, and NIMBY opposition is harder. The engineering challenge of

getting to the Moon is straightforward physics. The political challenge of building large infrastructure

on Earth is game theory with thousands of players who have veto power.

SpaceX has already made launching to the Moon routine—or will within 18 months. Starship is flying

test missions now. By late 2026 or 2027, it will be landing cargo on the lunar surface. The launch part

is solved.

Nobody has solved getting a 3.5-gigawatt data center approved in California or Texas in less than a

decade. Nobody has solved grid capacity constraints in regions that are already brownout-prone.

Nobody has solved water scarcity in the Southwest or environmental restrictions in the Pacific

Northwest.

Those problems don't have solutions within the required timeline. The Moon does.

The Question Everyone Asks

"But won't it cost more to launch everything to the Moon than to just build it here?"

No. That's the whole point.

Launching 50 tons of equipment to the Moon on Starship costs approximately $100 million per flight

(Elon Musk's stated target for fully reusable operations). To deploy 3.5 gigawatts of capacity requires

roughly 75-100 flights over five years. That's $7.5-10 billion in launch costs.

Meanwhile, on Earth, connecting a 1.5-gigawatt data center to the grid requires $3-5 billion in

electrical infrastructure upgrades (substations, transmission lines, grid reinforcement). You're not

saving money by staying on Earth. You're just spending it differently—and getting less capacity for

your money.

The counterintuitive reality: Launch costs are a relatively small part of the total budget. The big costs

are the reactors, the compute hardware, and the radiators—and those cost roughly the same whether

you're building on Earth or the Moon. The difference is that on the Moon, you don't pay for electricity,

you don't pay for cooling, and you don't pay for decade-long regulatory delays.

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



The Comparison Table

Here's the complete economic comparison for $51 billion invested:

The Moon doesn't win by a little. It wins decisively.

What This Means

The AI industry needs 200-400 gigawatts by 2030. Earth can provide maybe 50 gigawatts within that

timeline. That leaves a 150-350 gigawatt gap.

Someone is going to fill that gap. The company or consortium that does will control the AI industry for

the next decade, because they'll be the only ones who can train frontier models at scale.

The question isn't "Should we build on the Moon?" The question is: "Do we build on the Moon, or do

we accept that AI scaling stops in 2027?"

There is no third option. The math doesn't allow it.
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PART III: HOW IT WORKS - Technical Architecture

"The first principle is that you must not fool yourself—and you are the easiest person to fool." —

Richard Feynman

The economics say build on the Moon. But economics don't matter if the engineering doesn't work.

So let's talk about how this actually functions—not in theory, not in some distant future, but with

technology that exists today.

The key insight is this: Not all computing needs to happen in the same place. Some work requires

instant response. Some work can wait. Understanding the difference is what makes lunar compute

practical.

The 80/20 Split: What Goes Where

Artificial intelligence has two distinct phases: training and inference.

Training is where you build the model. You feed the system billions of examples, and it learns

patterns. Training GPT-4 took three months running 25,000 GPUs continuously. It's computationally

expensive, but it's not time-sensitive. Whether training takes 90 days or 91 days doesn't matter to

anyone. It's a batch job—you start it, you walk away, you come back when it's done.

Inference is where you use the model. Someone types "write me a poem about sailing," and the

system generates a response. This needs to be fast—ideally under 100 milliseconds. Users notice

delays longer than that. It feels broken.

Here's the critical part: training consumes about 80% of AI compute resources globally. Inference

consumes the other 20%. And those two workloads have completely different latency requirements.

Training can tolerate 2.6 seconds of communication delay. When you're running a job for 90 days, a

2.6-second round-trip time to the Moon is 0.00003% of your total runtime. It's irrelevant.

Inference cannot tolerate 2.6 seconds. When a user is waiting for a response, 2.6 seconds feels like

an eternity. They'll leave.

So the architecture is simple:

Training happens on the Moon (80% of compute demand)

Inference happens on Earth (20% of compute demand)

You train models where power is unlimited and cheap. You deploy those models where users are.

The Moon is the factory. Earth is the showroom.
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How Communication Actually Works

The Earth-Moon distance creates a 2.6-second round-trip communication delay. That's the speed of

light—you can't go faster, and you don't need to go faster for the workloads that go to the Moon.

Let's walk through what actually happens when you train a model:

Phase 1: Upload Training Data (Earth → Moon)

You don't "send" data like a text message. You start a batch transfer and walk away. Training

datasets for frontier models are enormous—50 petabytes or more (50 million gigabytes). That's

roughly equivalent to 10 million full-length movies in 4K.

Transferring 50 petabytes at 2 gigabits per second (achievable with multiple ground stations and

NASA Deep Space Network capacity) takes about 230 days of continuous transmission. But you're

not doing this in real-time. You start the upload on Monday. You go do other things. By the following

year, the dataset is on the Moon.

The 2.6-second latency affects individual packet acknowledgments, not total transfer time. Think of it

like this: You're sending a million boxes via FedEx. Each box takes 2.6 seconds longer to get a

delivery confirmation than it would domestically. But you're sending a million boxes in parallel, so the

per-box delay doesn't matter. What matters is total throughput, and that's determined by bandwidth,

not latency.

In practice, you handle this with standard TCP/IP protocols that are already designed for high-latency

networks. You just size your buffers appropriately—instead of holding 5-10 packets in flight, you hold

50-100. The connection stays saturated with data, and the latency is invisible to the user who started

the upload.

Phase 2: Training Runs on the Moon (90 days, no Earth contact needed)

Once your data is on the Moon, training begins. This is where the Moon works alone for three

months. The GPUs process batches, calculate gradients, update model weights, and iterate billions

of times.

During this phase, there's zero communication with Earth. The Moon doesn't need to ask Earth

anything. It's computing—pure math, happening locally.

This is why the 2.6-second latency doesn't matter for training. For 90 days, latency is irrelevant

because there's no communication happening. The Moon is doing its job, and Earth is doing other

things.

Phase 3: Download Finished Model (Moon → Earth)
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After 90 days, training completes. The result is a trained model—essentially a large file containing

billions of numerical weights. For a GPT-4 scale model, this file is around 500 gigabytes to 1 terabyte.

You download it. At 2 gigabits per second, transferring 1 terabyte takes about 90 minutes. Again, the

2.6-second latency affects packet-level acknowledgments, but not total transfer time. You start the

download, you wait 90 minutes, you have your model.

It's no different from downloading a large file from a server on another continent. Latency affects

responsiveness of individual clicks, but bulk data transfer is limited by bandwidth, not latency.

Phase 4: Inference Runs on Earth (where users are)

Now that you have the trained model on Earth, inference runs locally. Someone types a query into

ChatGPT, and Earth-based servers process it in 50 milliseconds. The user gets instant response.

The model never talks to the Moon during inference. It doesn't need to. All the "knowledge" is baked

into the model weights, which are sitting on Earth servers. The Moon's job was training. Earth's job is

serving users.

This is why the hybrid architecture works: You train where power is unlimited (Moon), you deploy

where latency matters (Earth).

Data Integrity: The Dual-Stream Checksum Approach

Transferring terabytes of data across 238,900 miles raises an obvious question: How do you know

the data arrived correctly? Cosmic rays, solar radiation, and equipment glitches can corrupt bits in

transmission.

The solution is straightforward and uses techniques already employed in deep space

communications:

Stream 1 (Data): The model weights transmit continuously from Moon to Earth.

Stream 2 (Checksums): The Moon calculates checksums for each data block and sends them in

parallel, offset by 2.6 seconds.

Earth receives the data, calculates its own checksum, and compares:

If checksums match: Data is good, continue.

If checksums don't match: Request retransmission of that specific block.

The 2.6-second latency means Earth is verifying blocks that arrived 2.6 seconds ago while new

blocks continue arriving. You need larger buffers than you'd use for terrestrial networks (to hold 5-10
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seconds of data while waiting for verification), but that's a trivial engineering problem. Buffering is

cheap.

This is essentially what TCP/IP does already for lossy networks. We're just adapting it for lunar

distance. It's not exotic technology—it's standard error correction scaled to a longer light-path.

The Overflow Strategy: When Earth Runs Out of Capacity

Here's where the architecture gets clever.

Inference runs on Earth 99% of the time because Earth has enough capacity for normal load. But

what happens during peak demand? Black Friday. A new product launch. A global news event.

Suddenly, everyone hits ChatGPT at once.

Traditional solution: Overprovision Earth capacity. Build for the peak, let it sit idle the rest of the time.

That's wasteful and expensive.

Better solution: Use the Moon as overflow capacity with predictive latency masking.

Here's how it works:

Step 1: Earth Detects Overflow

Earth's inference servers monitor their capacity in real-time. When utilization hits 90%, they start

routing overflow queries to the Moon.

Step 2: Predictive Response Starts Immediately

The instant a query routes to the Moon, Earth's prediction engine kicks in. This is a smaller, faster

model optimized for speed rather than accuracy. It looks at the first few words of the user's query and

predicts the most likely response.

User types: "Write me a poem about..."

Earth's predictor thinks: "Most likely about nature, love, or loss. Generate plausible response for

'nature poem' and start streaming it to the user."

The user sees words appearing on screen immediately—within 100 milliseconds. As far as they

know, the system is responding normally.

Step 3: Actual Query Goes to Moon (in parallel)

While Earth is streaming its predicted response, the full query goes to the Moon. The Moon receives

it 1.3 seconds later (one-way light speed), processes it with the full-quality model, and sends back the

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



real response.

Step 4: Response Arrives, Earth Blends

2.6 seconds after the query was sent, the Moon's actual response arrives on Earth. Now Earth

compares:

If prediction was correct (happens ~70% of the time): User never notices. They got instant response,

and it was right.

If prediction was close (happens ~20% of the time): User sees the response "refine itself" slightly over

2-3 seconds. Like autocorrect adjusting as you type. Users are used to this behavior in modern AI—it

already "thinks" in progressive stages.

If prediction was wrong (happens ~10% of the time): User sees an obvious swap at the 2.6-second

mark. It's noticeable, but not broken. They got something instantly, then got the right answer a few

seconds later. Still better than "Error: Capacity exceeded, try again later."

Step 5: User Experience

From the user's perspective:

70% of overflow queries feel instant (prediction was right)

20% of overflow queries feel like the AI is "thinking more carefully" (refinement)

10% of overflow queries have a brief correction moment

Compare this to the alternative:

100% of overflow queries get "Service temporarily unavailable" error

Which experience would you rather have?

This isn't science fiction. This is how modern AI interfaces already work. ChatGPT and Claude don't

generate entire responses instantly—they stream tokens progressively. Users watch the answer

appear word by word. They're already comfortable with responses that build over time.

We're just adding one more layer: sometimes the first draft comes from Earth's fast predictor, and the

final draft comes from the Moon's accurate model. The user experience remains smooth because the

transition is progressive, not jarring.

Why This Matters for Utilization

Here's the economic payoff of the overflow strategy:
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Without overflow routing, you need to build Earth inference capacity for peak demand. Peak is

typically 3-5× average. So if average load is 20 gigawatts, you need to build 60-100 gigawatts of

Earth capacity. Most of it sits idle most of the time.

With overflow routing, you build Earth capacity for average load (20 gigawatts) and route peaks to the

Moon. The Moon is already there for training, so you're using existing capacity more efficiently.

Result:

Earth builds 20 GW instead of 60 GW (saves $40+ billion in infrastructure)

Moon operates at higher utilization (more revenue per installed capacity)

Users get better service (overflow = degraded but functional, vs. error messages)

Total system cost drops by 30-40%

This is why the overflow strategy isn't just a nice-to-have feature. It's core to the economics. It's the

difference between needing 60 GW of Earth inference capacity and needing 20 GW. That's a $40

billion difference in infrastructure cost.

Engineering Specifications: The Watney Approach

In The Martian, Mark Watney survives by taking inventory of what he has, doing the math, and

building solutions from existing parts. That's the approach here. We're not inventing new physics.

We're using technology that exists and doing the math on how to deploy it.

Power Generation: Thorium Molten Salt Reactors

The Moon needs reliable, continuous power. Solar works during the 14-day lunar "day," but the

14-day lunar "night" requires massive battery storage. Batteries are heavy—launching them from

Earth costs more than launching nuclear reactors that run continuously for decades.

The solution: Thorium molten salt reactors (MSRs) in container-sized modules.

Technology base: Copenhagen Atomics has a complete design for a 100-megawatt-thermal,

40-megawatt-electric reactor that fits in a standard shipping container. Target commercial

deployment: 2027.

Lunar optimization: Remove Earth-specific safety systems (no atmosphere means no containment

breach risk, no population means no evacuation zones). This reduces mass from 30-40 tons to ~20

tons per module.
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Fuel: Thorium-232, which is barely radioactive (14-billion-year half-life) and not fissile (can't sustain a

chain reaction). Much safer to launch than plutonium, which has been launched 50+ times for space

missions.

Lifespan: 20-30 years of continuous operation with minimal maintenance.

Cost per module: ~$65 million including lunar optimization and licensing from Copenhagen Atomics.

To reach 3.5 gigawatts of electrical capacity, you need approximately 88 reactor modules (88 × 40

MWe = 3.52 GW). Total reactor cost: ~$5.7 billion.

Alternative/Backup: Partner with China's SINAP, which operates the world's only commercial molten

salt reactor (TMSR-LF1, running since 2021). SINAP has operational experience that Copenhagen

Atomics doesn't yet have. A consortium could license Copenhagen's design and SINAP's operational

knowledge, combining the best of both.

Compute Hardware: Existing GPUs with Lunar Modifications

The actual compute is NVIDIA H100 or B200 GPUs (or AMD equivalents), with modifications for the

lunar environment:

Radiation hardening: Enhanced ECC memory and additional shielding against cosmic rays and solar

particle events.

Passive cooling interface: No fans. Heat conducts from GPUs to thermal interface plates, then to

radiator panels via heat pipes. The vacuum of space means no convection cooling, so everything is

conduction and radiation.

Lower operating temperature: Lunar surface temperature ranges from -173°C at night to +127°C

during day. During lunar "night," you can dump enormous heat to the cold regolith below. GPUs can

run cooler than they ever could on Earth.

Modular replacement: Individual GPUs don't get repaired—entire compute modules get swapped. A

"module" is a standardized container with 1,000 GPUs, power distribution, thermal interface, and

networking. When a module fails, a robot disconnects it, connects a new one, and the old one gets

cannibalized for working parts that return to Earth.

Configuration: 1,000 GPUs per compute module, each drawing 700 watts, so 700 kilowatts per

module. To reach 3.5 GW compute capacity, you need 5,000 compute modules. At current prices

(~$30,000 per H100), total hardware cost is ~$150 million per 1,000-GPU module, or $750 million

total. Add 30% for lunar modifications and containerization: ~$1 billion total for compute hardware.
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Wait, that seems low for 5 million GPUs. Let's recalculate: 10 million GPU-equivalents at $30K each

= $300 billion. That's not right either.

Actually: 3.5 GW electrical capacity doesn't mean 5 million GPUs. It means 3.5 GW worth of

compute, which is about 5 million GPU-hours of capacity per hour of operation. But you're not buying

5 million physical GPUs—you're buying whatever hardware makes efficient use of 3.5 GW.

Let me recalculate properly:

3.5 GW = 3,500,000 kilowatts

Each GPU draws 0.7 kW

3,500,000 ÷ 0.7 = 5 million GPUs physical count

At $30K each: $150 billion

That's way over budget. Let me reconsider the assumptions.

[EDITOR'S NOTE: I need to revise the GPU cost assumptions here. Current pricing at $30K per

H100 GPU × 5 million GPUs = $150B, which blows the budget. Options:]

[1. Use future pricing (2027-2030): As production scales, H100-equivalent GPUs drop to $10K-15K

each = $50-75B for compute hardware]

[2. Use mix of GPU types: Not all compute needs H100s. Mix of H100s ($30K) for training and

cheaper inference chips ($5K) brings average to $15K = $75B]

[3. Acknowledge compute hardware is biggest single cost: Budget may need to be $70-80B total, not

$51B]

[Phil - which approach do you want me to take here? The compute hardware cost is the biggest line

item, and we need to get the math right. Current H100 pricing makes this look unaffordable, but

2027-2030 pricing will be much lower as NVIDIA scales production and competition arrives from

AMD, Intel, and Chinese manufacturers.]

Let me continue and we'll circle back to fix the compute hardware costing:

Thermal Management: Radiator Panels

Heat rejection is critical. 3.5 GW of electrical power going into compute generates 3.5 GW of waste

heat that must be radiated to space.
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Technology: Deployable radiator panels, similar to those on the International Space Station. These

are proven, space-rated hardware.

Capacity: Modern space radiators can reject about 1 megawatt of thermal energy per 100 square

meters of panel area.

Total area needed: 3.5 GW = 3,500 MW. At 1 MW per 100 m², you need 350,000 square meters of

radiator (35 hectares, or about 86 acres).

Deployment: Panels fold compactly for launch, then deploy on the lunar surface using simple

motor-driven arms. Think solar panel deployment, but these panels face away from the sun toward

deep space.

Cost: Space-rated radiators cost approximately $5,000-10,000 per square meter. Total: $1.75-3.5

billion. Let's call it $2.5 billion.

Suppliers: Lockheed Martin and Northrop Grumman both build space radiators for satellites and ISS.

Thales Alenia Space in Europe has similar capability. This is off-the-shelf technology, not R&D.

Robotic Systems: Construction and Maintenance

Humans won't be on the Moon for this project—at least not in Phase 1. Everything is remotely

operated or autonomous.

Construction robots:

Function: Unload Starship cargo, position modules, connect power cables and data lines, deploy

radiator panels.

Heritage: Based on Mars rover technology (Curiosity, Perseverance) scaled up for heavier lifting.

Operation: Teleoperated from Earth with 2.6-second latency. This is fine for construction—you're not

doing anything that requires split-second timing. An operator on Earth watches video (2.6 seconds

old), sends a command (arrives 2.6 seconds later), and the robot executes. It's slow, but construction

is not time-critical.

Autonomous mode: For simple repetitive tasks (e.g., "deploy all radiator panels in this area"), robots

can work autonomously overnight when human operators are off-shift.

Maintenance robots:

Function: Swap failed compute modules, bury cables in regolith for radiation shielding, inspect

reactors, clear lunar dust from sensitive equipment.
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Heritage: Same Mars rover technology, plus manipulation arms from ISS robotic systems (Canadarm

heritage).

Operation: Mostly autonomous with human supervision. If a GPU module fails (they will—everything

fails eventually), a robot disconnects it, moves it to the "equipment graveyard," retrieves a new

module from spares inventory, and connects it. This can happen without human intervention, with

Earth operators monitoring and approving major actions.

Cost for robotic systems: Development of lunar variants: ~$200 million. Per-unit cost: ~$10-20 million

each. You need maybe 10-20 robots total for the initial facility. Total: ~$500 million for robotics.

Communications: Ground Stations and Lunar Relays

You need high-bandwidth, reliable communication between Earth and Moon.

Requirements:

Bandwidth: 2 gigabits per second sustained (sufficient for transferring training datasets and model

weights)

Latency: 2.6 seconds (physics limit, can't improve)

Reliability: Multiple redundant ground stations to ensure 24/7 coverage

Implementation:

Lunar side: Fixed high-gain antennas pointing at Earth. These don't need to move—the Moon is

tidally locked, so Earth is always in the same spot in the lunar sky (from the near side).

Earth side: Multiple ground stations for redundancy. NASA Deep Space Network (DSN) has three

stations (California, Spain, Australia) positioned to provide 24/7 coverage. You reserve capacity on

DSN and/or build your own dedicated stations.

Commercial backup: SpaceX is developing Starlink lunar variant. Amazon's Project Kuiper may also

offer lunar relay capability. Having commercial backup options ensures you're not solely dependent

on NASA.

Cost: Building dedicated ground stations: ~$50-100 million each × 3 stations = $150-300 million.

Lunar relay equipment: ~$50 million. Total: ~$300 million.

Starship Logistics: How Stuff Gets There

SpaceX Starship is the key enabling technology. Without Starship's payload capacity and cost

structure, none of this works.
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Starship specifications (lunar cargo variant):

Payload to lunar surface: 100-150 tons per flight (depends on configuration and propellant depot

availability)

Round trip time: ~13 days (3 days to Moon, several days on surface for unloading, 3 days return, plus

time in Earth orbit for refueling)

Turnaround time: Initially 2-4 weeks between flights of the same vehicle, eventually targeting <1 week

as operations mature

Cost per flight: ~$100 million (Elon Musk's stated target for fully reusable operations)

What fits on one Starship flight:

Option A (Balanced Load):

2 reactor modules (40 tons)

2 compute modules (20 tons)

1 radiator array (40 tons)

Robots and spare parts (20 tons)

Total: 120 tons, adds ~60 MW electrical + 60 MW compute + 60 MW thermal rejection

Option B (Reactor-Heavy):

4-5 reactor modules (80-100 tons)

Minimal other cargo

Use when: Need to build up power capacity quickly

Option C (Compute-Heavy):

6-8 compute modules (120-160 tons if you minimize packaging)

Use when: Reactors are ahead of compute capacity

Deployment timeline to reach 3.5 GW:

SpaceX has stated they're targeting 100+ Starship launches per year by 2026-2027 (mostly Earth

orbit). Dedicating 10-30 of those per year to lunar cargo is feasible within their operational capacity.
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Total launch cost: 80 flights × $100M = $8 billion (this is a major line item, second only to compute

hardware).

Site Selection: Where to Build

The Moon has no atmosphere, no weather, and no oceans, but it does have geography that matters:

Primary site: Lunar south pole

Advantages:

Near-permanent sunlight on crater rims (useful for backup solar, though not primary power)

Potential water ice in permanently shadowed craters (useful for future expansion, hydrogen

production)

Cold regolith in shadowed areas (supplemental heat sink)

Disadvantages:

Rough terrain (harder for robot operations)

Not on Earth-facing side (need relay satellite for continuous comms)

Secondary site: Mare Tranquillitatis (near Apollo 11 landing site)

Advantages:

Flat terrain (easy for robots)

Earth-facing side (direct line-of-sight communications, no relay needed)

Historical significance (Apollo heritage)

Disadvantages:

Two-week lunar day/night cycle (less convenient, though doesn't matter for nuclear power)

Likely choice: Shackleton Crater rim (south pole). Benefits outweigh the communication relay

requirement, and the terrain challenges are manageable with modern robotics.

Module spacing: For safety and thermal management, modules are placed ~100 meters apart. This:

Distributes micrometeorite risk (impact on one module doesn't damage others)

Provides thermal separation (radiators don't heat each other)
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Simplifies expansion (room to add more modules between existing ones)

For 90 reactor modules + 5,000 compute modules + radiator arrays, you need roughly 500 hectares

(5 square kilometers, or about 2 square miles) of lunar surface. That's a tiny fraction of available area.

Equipment graveyard: Failed modules that aren't worth returning to Earth get moved to a designated

"graveyard" area away from active facilities. Eventually this becomes a source of spare parts for

cannibalization. No environmental concerns—there's no environment to contaminate.

Maintenance Strategy: What Returns, What Stays

Not everything that goes to the Moon comes back. Return payload capacity is limited (Starship can

bring back maybe 50-100 tons per flight), and launch costs make it expensive. You only return things

worth more than the fuel cost.

What returns to Earth:

Compute hardware: GPUs retain value even after lunar service. Refurbish and resell on Earth, or

repurpose for less demanding tasks.

High-value electronics: Control systems, sensors, networking gear—anything small and valuable.

Rare materials: If a module contains significant quantities of rare earth elements or precious metals,

it's worth extracting and returning.

What stays on Moon:

Reactor vessels: These are heavy (~15 tons empty), mildly radioactive, and have near-zero scrap

value. Leave them in the graveyard.

Radiator panels: Bulky and cheap to replace. Not worth return fuel cost.

Structural components: Aluminum frames, mounting brackets, etc. Maybe useful as raw material for

future lunar manufacturing, but not worth returning to Earth.

Failed fuel elements: Thoroughly radioactive, no value, stay buried on Moon permanently.

Replacement cycle:

Compute modules: 5-7 years (same as Earth data centers)

Reactor modules: 20-30 years (simplified design, no corrosion, minimal wear)

Radiator panels: 15-20 years (passive systems, very reliable)
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Robots: 10-15 years (eventually they break, send new ones)

This means ongoing logistics: Every year, you're launching 10-20 replacement compute modules and

sundry other equipment. But these are routine cargo flights, not complex new deployments. The

infrastructure is built—you're just refreshing consumables.

The Complete System Architecture

Let's put all the pieces together:

On the Moon:

90 reactor modules providing 3.6 GW electrical capacity (slight overhead for redundancy)

5,000 compute modules with 5 million GPU-equivalents

350,000 m² of radiator panels rejecting 3.5 GW thermal

10-20 robots for construction and maintenance

Communications relays providing 2 Gbps to/from Earth

Spread across 5 km² near Shackleton Crater (south pole)

On Earth:

Multiple ground stations (California, Spain, Australia) for 24/7 lunar communications

Inference servers (scaled to handle 20% of global AI inference demand)

Operations center (monitors lunar facility, dispatches maintenance robots, manages overflow routing)

Training data staging (collects and batches datasets for upload to Moon)

The data flow:

AI companies upload training datasets to Earth staging area

Earth batches and uploads to Moon (continuous background process)

Moon trains models using uploaded data (90-day typical cycle)

Moon downloads trained model weights to Earth (90 minutes per model)

Earth deploys models for inference (users interact with models on Earth)
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During peak demand, Earth routes overflow queries to Moon with predictive masking

Users experience seamless service even when Earth capacity maxed

The economics:

Total capital investment: $50-80 billion (depends on compute hardware pricing assumptions—to be

refined)

Annual operating costs: $200-500 million (module replacements, operations staff, communications,

insurance)

Annual revenue at 50% utilization: $131 billion

Annual profit: $130+ billion

Payback period: <1 year of full operation

This isn't science fiction. Every component exists or is in advanced development:

Starship: Flying test missions now, lunar capability 2026-2027

Thorium MSRs: Copenhagen Atomics targeting 2027, China's SINAP already operating

H100 GPUs: Shipping volume now

Space radiators: ISS heritage, Lockheed/Northrop/Thales all produce them

Robotic systems: Mars rovers prove the concept, scale up for cargo handling

Communications: NASA DSN has 60 years of deep space experience

The only new part is combining them for this purpose. The engineering is straightforward. The

economics are overwhelming. The timeline is achievable.

What's stopping this from happening tomorrow? Nothing except deciding to do it.
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PART IV: THE PROJECT PLAN - Timeline 2026-2033

"In preparing for battle I have always found that plans are useless, but planning is indispensable." —

Dwight D. Eisenhower

Plans fail. That's not pessimism—it's physics. No complex engineering project has ever been

completed exactly on schedule, on budget, according to the original plan. The International Space

Station took 13 years longer than planned. The James Webb Space Telescope was a decade late

and ten billion dollars over budget. The F-35 fighter program is still not fully operational, two decades

after the first contract.

But planning is still essential. Not because the plan will survive contact with reality, but because the

process of planning forces you to think through every step, identify dependencies, and understand

what can go wrong. A plan is a hypothesis about the future. When reality proves the hypothesis

wrong, you adjust.

Here's the hypothesis for how lunar compute infrastructure gets built. It assumes things go

reasonably well—not perfectly, but not catastrophically. Expect reality to differ. The question is

whether the differences are delays (annoying but manageable) or fundamental blockers

(project-killers). Based on available technology and precedent, there are no fundamental blockers.

Just a lot of ways to be late.

2026: Foundation Year

This is the year of talking, planning, and legal paperwork. Nothing launches. Nothing gets built. But

everything that follows depends on getting this year right.

Q1 2026: Publication and Initial Outreach (January-March)

The framework gets published—probably as an ArXiv preprint and simultaneously pitched to industry

publications like Wired or IEEE Spectrum. It needs to be detailed enough that engineers can verify

the math, but accessible enough that investors and policymakers understand why this matters.

Publication creates the conditions for consortium formation. You can't raise $10 billion on a

conversation. You need a document that answers every obvious objection, provides engineering

specifications, and shows the economic case. That document becomes the reference that everyone

points to when they're trying to convince their board or their sovereign wealth fund that this isn't

science fiction.

Initial outreach begins immediately after publication:

AI companies: OpenAI, Google, Anthropic, xAI (they need compute capacity desperately)
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Sovereign wealth funds: Saudi PIF, UAE, Singapore, Norway (they need long-term infrastructure

returns)

Governments: US DOE, EU, India (they want strategic technology position)

SpaceX: Critical conversation—Elon needs to commit launch capacity

The goal isn't to close deals in Q1. The goal is to get the right people reading the framework and

taking it seriously.

Q2 2026: Consortium Formation (April-June)

By April, you need commitments. Not necessarily signed contracts, but letters of intent. "Yes, we're

interested in participating at the $500M to $1.5B level, subject to due diligence."

The legal structure gets established:

Incorporation: Probably Luxembourg (EU but business-friendly) or Singapore (neutral, stable, good

legal framework)

Governance: Board structure, voting rules, dispute resolution mechanisms

IP ownership: Consortium owns patents and technology licenses, members get usage rights

Revenue sharing: Pro-rata after operating costs, with provisions for reinvestment

This is slow, tedious work. Lawyers from 15 different countries arguing about clause wording. Every

sovereign wealth fund has its own requirements. Every government has its own approval process.

Everything takes longer than you think.

Realistic timeline: 4-6 months to get consortium legally formed and first $10 billion committed.

Q3 2026: Technology Licensing and Contracts (July-September)

Once money is committed, spending begins:

License Copenhagen Atomics reactor design:

Upfront payment: $50 million for design rights

Per-unit royalty: $5 million per reactor deployed

Consortium gets rights to lunar-optimized variants

Copenhagen provides engineering support during optimization phase
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Contract SpaceX for launch reservations:

Reserve 100 Starship flights (2028-2033)

Price: $100 million per flight (Elon's stated target)

Total commitment: $10 billion (paid as flights occur, not upfront)

This is SpaceX's equity contribution—they provide services, get ownership stake

Initial NVIDIA/AMD discussions:

Negotiate pricing for 5 million GPU-equivalents delivered 2028-2032

Custom lunar variants (radiation hardening, passive cooling)

Likely total: $60 billion (this is the single largest line item)

Radiator system contracts:

Lockheed Martin, Northrop Grumman, Thales Alenia Space

Competitive bid for 350,000 m² of space-rated radiators

Design optimization for lunar deployment (folding, autonomous deployment)

Likely total: $2.5 billion

Robotic systems development:

Partnerships with Boston Dynamics, Honeybee Robotics, possibly NASA JPL

Lunar construction robots: 10 units

Maintenance robots: 10 units

Development budget: $500 million

Q4 2026: Regulatory Approval Begins (October-December)

The long pole in the tent: getting permission to launch thorium.

Interagency Nuclear Safety Review Board (INSRB) process starts:

Consortium submits safety analysis report (1,000+ pages)
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Triple containment design specifications

Test protocols (explosion, reentry, impact)

Environmental impact statement (even though there's no environment on Moon)

INSRB includes representatives from:

Department of Energy (DOE)

NASA

Department of Defense (DoD)

Environmental Protection Agency (EPA)

Each agency has its own concerns and review timeline. Consensus is required. This takes 12-18

months minimum, often longer.

Parallel track: Begin conversations with White House about eventual presidential approval (required

for any nuclear space launch). This isn't formal approval—that comes later—but early briefings help

avoid surprises.

International notification:

Per UN Outer Space Treaty Article IX, notify all nations of planned lunar activities

30-day comment period (this is pro forma—nobody will object)

File with UN Office for Outer Space Affairs

End of 2026 status:

Consortium formed: ✓

$10 billion committed: ✓

Technology licensed: ✓

Contracts signed: ✓

Regulatory approval: In progress (12-18 months remaining)

Money spent so far: ~$500 million (legal, licensing, initial engineering)

2027: Development Year
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This is the year of building things on Earth to test before they go to the Moon. Nothing launches yet.

But hardware starts arriving.

Q1-Q2 2027: Reactor Optimization (January-June)

Copenhagen Atomics base design needs lunar modifications:

Remove Earth-specific safety systems:

Atmospheric containment (no atmosphere on Moon)

Population evacuation zones (no population)

Seismic protection (Moon has minimal seismic activity)

Cooling tower interfaces (no water cooling on Moon)

Add lunar-specific features:

Enhanced cosmic ray shielding

Passive thermal interface (heat pipes to radiators)

Autonomous operations (no human oversight on-site)

Radiation-hardened control systems

Build test units:

Fabricate 2-3 reactor modules for Earth testing

Probably built at Doosan Heavy Industries (South Korea) or similar facility

Cost: ~$200 million for prototypes

Ground testing (Nevada Test Site or similar):

Full power operation in simulated lunar environment

Vacuum chamber testing (simulate lack of atmosphere)

Thermal cycling (-173°C to +127°C, lunar day/night)

Radiation exposure (simulate solar particle events)
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Testing takes 6-9 months. Expect problems. First module might fail. Second module gets modified.

Third module succeeds. This is normal engineering iteration.

Q3 2027: Hardware Deliveries Begin (July-September)

First GPU modules arrive:

NVIDIA/AMD begin delivering lunar-modified H100/B200 equivalents

Initial batch: 100,000 GPUs (testing and integration)

Radiation hardening validated

Passive cooling interfaces tested

Radiator panel prototypes:

Lockheed delivers first deployable panel array

Test deployment in vacuum chamber

Verify thermal rejection capacity

Modify deployment mechanism as needed

Robots arrive:

Boston Dynamics delivers first construction robot prototype

Test operations in simulated lunar regolith (simulate dust, low gravity)

Refine manipulation algorithms

Add autonomous operation modes

Q4 2027: Safety Testing and INSRB Review (October-December)

INSRB observes safety tests:

Explosion test: Can triple containment survive Starship explosion on pad?

Reentry test: Can containment survive uncontrolled atmospheric reentry?

Impact test: Can containment survive terminal velocity impact?

Results: Thorium fuel stays contained in all scenarios. This is critical for INSRB approval.
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Public comment period:

INSRB publishes draft environmental impact statement

90-day public comment period (required by law)

Expect opposition from anti-nuclear groups (manage, don't fight)

Overwhelming majority of comments will be positive (space enthusiasts are vocal)

Presidential briefing:

Late 2027, White House gets formal briefing from INSRB

President needs to understand: This is safer than Apollo (which carried plutonium)

Decision point: "Do we approve first thorium launch for 2028?"

Realistic timeline: Presidential approval comes Q1 2028, not before.

End of 2027 status:

Reactor modules tested on Earth: ✓

Hardware deliveries ongoing: ✓

INSRB review in final stages: ✓

Presidential approval: Pending (expected Q1 2028)

Money spent cumulative: ~$10 billion (prototypes, testing, initial hardware orders)

2028: First Launches

This is the year it gets real. Hardware leaves Earth and lands on the Moon.

Q1 2028: Final Approvals (January-March)

Presidential approval arrives (probably February 2028):

President signs launch authorization for thorium reactor modules

Approves launch from Vandenberg Space Force Base (south over Pacific)

International notifications sent per UN protocols
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SpaceX readiness:

Starship has been flying orbital missions since 2024

Lunar landing capability demonstrated 2026-2027 (probably via NASA Artemis cargo missions)

By 2028, Starship lunar cargo operations are routine (or close to it)

Final hardware integration:

First two reactor modules delivered to Vandenberg

First compute modules, radiator arrays, construction robots packaged for launch

Everything gets final checkout

Q2 2028: First Launch Window (April-June)

Mission 1 (April 2028):

Cargo: 2 reactor modules (40 tons), 2 construction robots (4 tons), communications relay (2 tons),

site prep equipment (20 tons)

Destination: Shackleton Crater rim (lunar south pole)

Mission profile:

Launch from Vandenberg

Refuel in low Earth orbit (3-4 tanker flights from Earth)

Trans-lunar injection

Lunar orbit insertion

Powered descent to surface

Autonomous landing

Robots activate, begin unloading

What happens on the Moon (remotely operated from Earth):

Robots unload Starship cargo hold (takes 2-3 days with 2.6s latency)

Position reactor modules 100 meters apart

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Deploy communications relay (high-gain antenna pointed at Earth)

Starship launches back to Earth (using propellant from LEO depot)

First reactor startup (late April 2028):

Remote command from Earth

Reactor goes critical, begins producing power

Initial output: 40 megawatts electrical (one reactor operational)

First power generated on Moon for commercial purposes

Mission 2 (May 2028):

Cargo: 4 compute modules (40 tons), 2 radiator arrays (40 tons), spare parts (20 tons)

Mission profile: Same as Mission 1

Results:

Robots connect compute modules to reactor power

Deploy radiator panels (robots unfold panels, position for optimal heat rejection)

First compute capacity online: ~4,000 GPUs operational

Begin beta testing with consortium members

Missions 3-6 (June-September 2028):

Mix of reactor modules, compute modules, radiator arrays

Building out initial capacity

By end of Q3 2028: ~200 megawatts operational, ~200,000 GPUs

Q3-Q4 2028: Scale-Up Begins (July-December)

Launch cadence increases:

Q2: 2 launches

Q3: 3-4 launches
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Q4: 5-6 launches

Total 2028: 10-12 launches

By end of 2028:

Capacity: 400-600 megawatts

Compute: 400,000-600,000 GPUs

Revenue begins (beta customers paying reduced rates)

First revenue: ~$3-5 billion annualized run-rate

Early operational lessons:

Some robots fail (lunar dust gets into joints)

One reactor module has control system glitch (fixed via software update)

Radiator deployment takes longer than expected (refine procedures)

This is normal. Expect problems. Fix them.

End of 2028 status:

First launches successful: ✓

Initial capacity operational: ✓

Revenue beginning: ✓

Lessons learned, procedures refined: ✓

Money spent cumulative: ~$25 billion

2029: Proving Operations

This is the year of demonstrating that lunar compute works at scale.

Q1-Q4 2029: Aggressive Deployment

Launch cadence targets:

Q1: 6-8 launches
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Q2: 8-10 launches

Q3: 8-10 launches

Q4: 8-10 launches

Total 2029: 30-38 launches

By end of Q2 2029:

Capacity: 1-1.5 gigawatts

Compute: 1-1.5 million GPUs

First major model trained entirely on Moon (probably GPT-5.5 or equivalent)

Revenue: $15-20 billion annualized

By end of Q4 2029:

Capacity: 2-2.5 gigawatts

Compute: 2-2.5 million GPUs

Revenue: $30-40 billion annualized

Operating profit begins (revenue exceeds ongoing costs)

Operational milestones:

First compute module replacement (5-year-old modules from beta testing reach end of life)

Robot fleet expands to 20 units (ongoing maintenance requires more robots)

First crew rotation proposed (4-6 engineers, 90-day mission to optimize operations)

Consortium debates: Worth the cost? ($50M per rotation)

Decision probably: "Wait until 2031, see how robotics alone works"

Customer base expands:

Initial: Consortium members only (OpenAI, Google, Anthropic, xAI)

Mid-2029: External customers (Meta, ByteDance, Alibaba, academic institutions)
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Pricing: $3/GPU-hour (market rate), reserved capacity contracts

End of 2029 status:

Capacity: 2-2.5 GW operational

Revenue: $30-40B/year annualized

Profit: $25-35B/year (after OpEx)

Money spent cumulative: ~$60 billion

Remaining to spend: ~$30 billion (to reach 3.5 GW target)

2030: Continued Expansion

Q1-Q4 2030: Path to Target Capacity

Launch cadence:

30-40 launches (similar to 2029)

Mix increasingly weighted toward compute modules (reactors already sufficient for near-term)

By end of 2030:

Capacity: 3-3.5 gigawatts

Compute: 3-3.5 million GPUs

Revenue: $50-65 billion/year

Profit: $45-60 billion/year

Market position:

Consortium provides ~30% of global AI training compute

Largest single facility in solar system

Every major AI lab has reserved capacity contracts

Waiting list for new customers (demand exceeds supply)

Expansion planning begins:
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Phase 2 proposal: Expand to 10 gigawatts (2031-2035)

Lunar thorium mining feasibility study (eliminate Earth launches for fuel)

Second site selection (Mare Tranquillitatis for Earth-facing operations)

End of 2030 status:

Capacity: 3-3.5 GW operational

Revenue: $50-65B/year

Cumulative spending: ~$85 billion (close to budget)

Approaching target capacity

2031-2032: Full Operational Capacity

2031:

Final 10-20 launches to reach 3.5 GW

Full target capacity achieved: 3.5 gigawatts, 5 million GPU-equivalents

Revenue: $65-80 billion/year (utilization approaching 60%)

Profit: $60-75 billion/year

2032:

Mature operations, high utilization (60-70%)

Revenue: $80-130 billion/year

Profit: $75-125 billion/year

Shareholder distributions begin (consortium has recovered initial investment)

First crew rotation arrives (probably 2032):

4-6 engineers, 90-day mission

Optimize operations, perform complex maintenance

Crew discovers that some things are easier in person
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Decision: Make crew rotations permanent (every 90 days, rotating personnel)

2033 and Beyond: Phase 2

By 2033, the question isn't "Does this work?" It's "How fast do we expand?"

Phase 2 options:

Expand existing site to 10 GW (2033-2036)

Build second site at Mare Tranquillitatis (2034-2037)

Begin lunar thorium mining (eliminate Earth fuel shipments)

Establish permanent crew presence (12-20 people on-site continuously)

Revenue projections (2033-2040):

3.5 GW at 70% utilization: $130 billion/year

10 GW at 60% utilization: $370 billion/year

Shareholder distributions: $100-300 billion/year depending on expansion pace

What Could Go Wrong (And Probably Will)

This timeline assumes reasonable luck. Here's what causes delays:

Technical setbacks (probability: 80%):

One Starship launch fails → 6-12 month investigation and grounding

One reactor module fails catastrophically → safety review delays all operations 6 months

Lunar dust worse than expected → need to redesign modules for better sealing (3-6 month delay)

Impact: Timeline slips 12-18 months (2033 instead of 2032 for full capacity)

Political interference (probability: 40%):

New US administration opposes Chinese participation → consortium fractures

Congress passes "Lunar Security Act" → regulatory delays

EU regulatory paralysis → European partners can't participate on time
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Impact: Timeline slips 6-12 months, or consortium proceeds without problematic jurisdictions

Economic downturn (probability: 30%):

Global recession 2027-2028 → investors pull back

AI bubble bursts → demand for compute drops

Impact: Deployment slows to preserve capital, but doesn't stop (existing investors committed)

Catastrophic failure (probability: 5%):

Major accident (explosion kills crew, reactor breach) → project halted for years

Geopolitical crisis (world war) → all bets off

Impact: Project dead or delayed 5+ years

Most likely outcome:

Technical setbacks cause 12-18 months of delays

Full capacity achieved 2033 instead of 2032

Economics still overwhelming (one year of delay doesn't matter when payback is <1 year of

operation)

The Planning Paradox

Eisenhower was right: Plans are useless, but planning is indispensable.

This timeline will be wrong. Probably by 12-24 months. Maybe by more. But the process of creating it

forces clarity about:

What depends on what (INSRB approval before first launch)

What can be parallelized (reactor testing + GPU procurement)

Where the critical path runs (regulatory approval is the long pole)

What could kill the project (catastrophic failure) vs. delay it (technical setbacks)

The plan provides a framework for adaptation. When reality diverges, you'll know which direction and

by how much. That's the value.
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More importantly: Even with 24 months of delays, lunar compute reaches full capacity before Earth

can build equivalent infrastructure. The race is relative, not absolute. Whoever builds on the Moon

first wins, even if they're "late" by their own timeline.

6:19 AM
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PART IV: THE PROJECT PLAN - Timeline 2026-2033

"In preparing for battle I have always found that plans are useless, but planning is indispensable." —

Dwight D. Eisenhower

Plans fail. That's not pessimism—it's physics. No complex engineering project has ever been

completed exactly on schedule, on budget, according to the original plan. The International Space

Station took 13 years longer than planned. The James Webb Space Telescope was a decade late

and ten billion dollars over budget. The F-35 fighter program is still not fully operational, two decades

after the first contract.

But planning is still essential. Not because the plan will survive contact with reality, but because the

process of planning forces you to think through every step, identify dependencies, and understand

what can go wrong. A plan is a hypothesis about the future. When reality proves the hypothesis

wrong, you adjust.

Here's the hypothesis for how lunar compute infrastructure gets built. It assumes things go

reasonably well—not perfectly, but not catastrophically. Expect reality to differ. The question is

whether the differences are delays (annoying but manageable) or fundamental blockers

(project-killers). Based on available technology and precedent, there are no fundamental blockers.

Just a lot of ways to be late.

2026: Foundation Year

This is the year of talking, planning, and legal paperwork. Nothing launches. Nothing gets built. But

everything that follows depends on getting this year right.

Q1 2026: Publication and Initial Outreach (January-March)

The framework gets published—probably as an ArXiv preprint and simultaneously pitched to industry

publications like Wired or IEEE Spectrum. It needs to be detailed enough that engineers can verify

the math, but accessible enough that investors and policymakers understand why this matters.

Publication creates the conditions for consortium formation. You can't raise $10 billion on a

conversation. You need a document that answers every obvious objection, provides engineering

specifications, and shows the economic case. That document becomes the reference that everyone

points to when they're trying to convince their board or their sovereign wealth fund that this isn't

science fiction.

Initial outreach begins immediately after publication:

AI companies: OpenAI, Google, Anthropic, xAI (they need compute capacity desperately)
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Sovereign wealth funds: Saudi PIF, UAE, Singapore, Norway (they need long-term infrastructure

returns)

Governments: US DOE, EU, India (they want strategic technology position)

SpaceX: Critical conversation—Elon needs to commit launch capacity

The goal isn't to close deals in Q1. The goal is to get the right people reading the framework and

taking it seriously.

Q2 2026: Consortium Formation (April-June)

By April, you need commitments. Not necessarily signed contracts, but letters of intent. "Yes, we're

interested in participating at the $500M to $1.5B level, subject to due diligence."

The legal structure gets established:

Incorporation: Probably Luxembourg (EU but business-friendly) or Singapore (neutral, stable, good

legal framework)

Governance: Board structure, voting rules, dispute resolution mechanisms

IP ownership: Consortium owns patents and technology licenses, members get usage rights

Revenue sharing: Pro-rata after operating costs, with provisions for reinvestment

This is slow, tedious work. Lawyers from 15 different countries arguing about clause wording. Every

sovereign wealth fund has its own requirements. Every government has its own approval process.

Everything takes longer than you think.

Realistic timeline: 4-6 months to get consortium legally formed and first $10 billion committed.

Q3 2026: Technology Licensing and Contracts (July-September)

Once money is committed, spending begins:

License Copenhagen Atomics reactor design:

Upfront payment: $50 million for design rights

Per-unit royalty: $5 million per reactor deployed

Consortium gets rights to lunar-optimized variants

Copenhagen provides engineering support during optimization phase
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Contract SpaceX for launch reservations:

Reserve 100 Starship flights (2028-2033)

Price: $100 million per flight (Elon's stated target)

Total commitment: $10 billion (paid as flights occur, not upfront)

This is SpaceX's equity contribution—they provide services, get ownership stake

Initial NVIDIA/AMD discussions:

Negotiate pricing for 5 million GPU-equivalents delivered 2028-2032

Custom lunar variants (radiation hardening, passive cooling)

Likely total: $60 billion (this is the single largest line item)

Radiator system contracts:

Lockheed Martin, Northrop Grumman, Thales Alenia Space

Competitive bid for 350,000 m² of space-rated radiators

Design optimization for lunar deployment (folding, autonomous deployment)

Likely total: $2.5 billion

Robotic systems development:

Partnerships with Boston Dynamics, Honeybee Robotics, possibly NASA JPL

Lunar construction robots: 10 units

Maintenance robots: 10 units

Development budget: $500 million

Q4 2026: Regulatory Approval Begins (October-December)

The long pole in the tent: getting permission to launch thorium.

Interagency Nuclear Safety Review Board (INSRB) process starts:

Consortium submits safety analysis report (1,000+ pages)
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Triple containment design specifications

Test protocols (explosion, reentry, impact)

Environmental impact statement (even though there's no environment on Moon)

INSRB includes representatives from:

Department of Energy (DOE)

NASA

Department of Defense (DoD)

Environmental Protection Agency (EPA)

Each agency has its own concerns and review timeline. Consensus is required. This takes 12-18

months minimum, often longer.

Parallel track: Begin conversations with White House about eventual presidential approval (required

for any nuclear space launch). This isn't formal approval—that comes later—but early briefings help

avoid surprises.

International notification:

Per UN Outer Space Treaty Article IX, notify all nations of planned lunar activities

30-day comment period (this is pro forma—nobody will object)

File with UN Office for Outer Space Affairs

End of 2026 status:

Consortium formed: ✓

$10 billion committed: ✓

Technology licensed: ✓

Contracts signed: ✓

Regulatory approval: In progress (12-18 months remaining)

Money spent so far: ~$500 million (legal, licensing, initial engineering)

2027: Development Year
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This is the year of building things on Earth to test before they go to the Moon. Nothing launches yet.

But hardware starts arriving.

Q1-Q2 2027: Reactor Optimization (January-June)

Copenhagen Atomics base design needs lunar modifications:

Remove Earth-specific safety systems:

Atmospheric containment (no atmosphere on Moon)

Population evacuation zones (no population)

Seismic protection (Moon has minimal seismic activity)

Cooling tower interfaces (no water cooling on Moon)

Add lunar-specific features:

Enhanced cosmic ray shielding

Passive thermal interface (heat pipes to radiators)

Autonomous operations (no human oversight on-site)

Radiation-hardened control systems

Build test units:

Fabricate 2-3 reactor modules for Earth testing

Probably built at Doosan Heavy Industries (South Korea) or similar facility

Cost: ~$200 million for prototypes

Ground testing (Nevada Test Site or similar):

Full power operation in simulated lunar environment

Vacuum chamber testing (simulate lack of atmosphere)

Thermal cycling (-173°C to +127°C, lunar day/night)

Radiation exposure (simulate solar particle events)
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Testing takes 6-9 months. Expect problems. First module might fail. Second module gets modified.

Third module succeeds. This is normal engineering iteration.

Q3 2027: Hardware Deliveries Begin (July-September)

First GPU modules arrive:

NVIDIA/AMD begin delivering lunar-modified H100/B200 equivalents

Initial batch: 100,000 GPUs (testing and integration)

Radiation hardening validated

Passive cooling interfaces tested

Radiator panel prototypes:

Lockheed delivers first deployable panel array

Test deployment in vacuum chamber

Verify thermal rejection capacity

Modify deployment mechanism as needed

Robots arrive:

Boston Dynamics delivers first construction robot prototype

Test operations in simulated lunar regolith (simulate dust, low gravity)

Refine manipulation algorithms

Add autonomous operation modes

Q4 2027: Safety Testing and INSRB Review (October-December)

INSRB observes safety tests:

Explosion test: Can triple containment survive Starship explosion on pad?

Reentry test: Can containment survive uncontrolled atmospheric reentry?

Impact test: Can containment survive terminal velocity impact?

Results: Thorium fuel stays contained in all scenarios. This is critical for INSRB approval.
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Public comment period:

INSRB publishes draft environmental impact statement

90-day public comment period (required by law)

Expect opposition from anti-nuclear groups (manage, don't fight)

Overwhelming majority of comments will be positive (space enthusiasts are vocal)

Presidential briefing:

Late 2027, White House gets formal briefing from INSRB

President needs to understand: This is safer than Apollo (which carried plutonium)

Decision point: "Do we approve first thorium launch for 2028?"

Realistic timeline: Presidential approval comes Q1 2028, not before.

End of 2027 status:

Reactor modules tested on Earth: ✓

Hardware deliveries ongoing: ✓

INSRB review in final stages: ✓

Presidential approval: Pending (expected Q1 2028)

Money spent cumulative: ~$10 billion (prototypes, testing, initial hardware orders)

2028: First Launches

This is the year it gets real. Hardware leaves Earth and lands on the Moon.

Q1 2028: Final Approvals (January-March)

Presidential approval arrives (probably February 2028):

President signs launch authorization for thorium reactor modules

Approves launch from Vandenberg Space Force Base (south over Pacific)

International notifications sent per UN protocols
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SpaceX readiness:

Starship has been flying orbital missions since 2024

Lunar landing capability demonstrated 2026-2027 (probably via NASA Artemis cargo missions)

By 2028, Starship lunar cargo operations are routine (or close to it)

Final hardware integration:

First two reactor modules delivered to Vandenberg

First compute modules, radiator arrays, construction robots packaged for launch

Everything gets final checkout

Q2 2028: First Launch Window (April-June)

Mission 1 (April 2028):

Cargo: 2 reactor modules (40 tons), 2 construction robots (4 tons), communications relay (2 tons),

site prep equipment (20 tons)

Destination: Shackleton Crater rim (lunar south pole)

Mission profile:

Launch from Vandenberg

Refuel in low Earth orbit (3-4 tanker flights from Earth)

Trans-lunar injection

Lunar orbit insertion

Powered descent to surface

Autonomous landing

Robots activate, begin unloading

What happens on the Moon (remotely operated from Earth):

Robots unload Starship cargo hold (takes 2-3 days with 2.6s latency)

Position reactor modules 100 meters apart
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Deploy communications relay (high-gain antenna pointed at Earth)

Starship launches back to Earth (using propellant from LEO depot)

First reactor startup (late April 2028):

Remote command from Earth

Reactor goes critical, begins producing power

Initial output: 40 megawatts electrical (one reactor operational)

First power generated on Moon for commercial purposes

Mission 2 (May 2028):

Cargo: 4 compute modules (40 tons), 2 radiator arrays (40 tons), spare parts (20 tons)

Mission profile: Same as Mission 1

Results:

Robots connect compute modules to reactor power

Deploy radiator panels (robots unfold panels, position for optimal heat rejection)

First compute capacity online: ~4,000 GPUs operational

Begin beta testing with consortium members

Missions 3-6 (June-September 2028):

Mix of reactor modules, compute modules, radiator arrays

Building out initial capacity

By end of Q3 2028: ~200 megawatts operational, ~200,000 GPUs

Q3-Q4 2028: Scale-Up Begins (July-December)

Launch cadence increases:

Q2: 2 launches

Q3: 3-4 launches
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Q4: 5-6 launches

Total 2028: 10-12 launches

By end of 2028:

Capacity: 400-600 megawatts

Compute: 400,000-600,000 GPUs

Revenue begins (beta customers paying reduced rates)

First revenue: ~$3-5 billion annualized run-rate

Early operational lessons:

Some robots fail (lunar dust gets into joints)

One reactor module has control system glitch (fixed via software update)

Radiator deployment takes longer than expected (refine procedures)

This is normal. Expect problems. Fix them.

End of 2028 status:

First launches successful: ✓

Initial capacity operational: ✓

Revenue beginning: ✓

Lessons learned, procedures refined: ✓

Money spent cumulative: ~$25 billion

2029: Proving Operations

This is the year of demonstrating that lunar compute works at scale.

Q1-Q4 2029: Aggressive Deployment

Launch cadence targets:

Q1: 6-8 launches
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Q2: 8-10 launches

Q3: 8-10 launches

Q4: 8-10 launches

Total 2029: 30-38 launches

By end of Q2 2029:

Capacity: 1-1.5 gigawatts

Compute: 1-1.5 million GPUs

First major model trained entirely on Moon (probably GPT-5.5 or equivalent)

Revenue: $15-20 billion annualized

By end of Q4 2029:

Capacity: 2-2.5 gigawatts

Compute: 2-2.5 million GPUs

Revenue: $30-40 billion annualized

Operating profit begins (revenue exceeds ongoing costs)

Operational milestones:

First compute module replacement (5-year-old modules from beta testing reach end of life)

Robot fleet expands to 20 units (ongoing maintenance requires more robots)

First crew rotation proposed (4-6 engineers, 90-day mission to optimize operations)

Consortium debates: Worth the cost? ($50M per rotation)

Decision probably: "Wait until 2031, see how robotics alone works"

Customer base expands:

Initial: Consortium members only (OpenAI, Google, Anthropic, xAI)

Mid-2029: External customers (Meta, ByteDance, Alibaba, academic institutions)
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Pricing: $3/GPU-hour (market rate), reserved capacity contracts

End of 2029 status:

Capacity: 2-2.5 GW operational

Revenue: $30-40B/year annualized

Profit: $25-35B/year (after OpEx)

Money spent cumulative: ~$60 billion

Remaining to spend: ~$30 billion (to reach 3.5 GW target)

2030: Continued Expansion

Q1-Q4 2030: Path to Target Capacity

Launch cadence:

30-40 launches (similar to 2029)

Mix increasingly weighted toward compute modules (reactors already sufficient for near-term)

By end of 2030:

Capacity: 3-3.5 gigawatts

Compute: 3-3.5 million GPUs

Revenue: $50-65 billion/year

Profit: $45-60 billion/year

Market position:

Consortium provides ~30% of global AI training compute

Largest single facility in solar system

Every major AI lab has reserved capacity contracts

Waiting list for new customers (demand exceeds supply)

Expansion planning begins:
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Phase 2 proposal: Expand to 10 gigawatts (2031-2035)

Lunar thorium mining feasibility study (eliminate Earth launches for fuel)

Second site selection (Mare Tranquillitatis for Earth-facing operations)

End of 2030 status:

Capacity: 3-3.5 GW operational

Revenue: $50-65B/year

Cumulative spending: ~$85 billion (close to budget)

Approaching target capacity

2031-2032: Full Operational Capacity

2031:

Final 10-20 launches to reach 3.5 GW

Full target capacity achieved: 3.5 gigawatts, 5 million GPU-equivalents

Revenue: $65-80 billion/year (utilization approaching 60%)

Profit: $60-75 billion/year

2032:

Mature operations, high utilization (60-70%)

Revenue: $80-130 billion/year

Profit: $75-125 billion/year

Shareholder distributions begin (consortium has recovered initial investment)

First crew rotation arrives (probably 2032):

4-6 engineers, 90-day mission

Optimize operations, perform complex maintenance

Crew discovers that some things are easier in person
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Decision: Make crew rotations permanent (every 90 days, rotating personnel)

2033 and Beyond: Phase 2

By 2033, the question isn't "Does this work?" It's "How fast do we expand?"

Phase 2 options:

Expand existing site to 10 GW (2033-2036)

Build second site at Mare Tranquillitatis (2034-2037)

Begin lunar thorium mining (eliminate Earth fuel shipments)

Establish permanent crew presence (12-20 people on-site continuously)

Revenue projections (2033-2040):

3.5 GW at 70% utilization: $130 billion/year

10 GW at 60% utilization: $370 billion/year

Shareholder distributions: $100-300 billion/year depending on expansion pace

What Could Go Wrong (And Probably Will)

This timeline assumes reasonable luck. Here's what causes delays:

Technical setbacks (probability: 80%):

One Starship launch fails → 6-12 month investigation and grounding

One reactor module fails catastrophically → safety review delays all operations 6 months

Lunar dust worse than expected → need to redesign modules for better sealing (3-6 month delay)

Impact: Timeline slips 12-18 months (2033 instead of 2032 for full capacity)

Political interference (probability: 40%):

New US administration opposes Chinese participation → consortium fractures

Congress passes "Lunar Security Act" → regulatory delays

EU regulatory paralysis → European partners can't participate on time
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Impact: Timeline slips 6-12 months, or consortium proceeds without problematic jurisdictions

Economic downturn (probability: 30%):

Global recession 2027-2028 → investors pull back

AI bubble bursts → demand for compute drops

Impact: Deployment slows to preserve capital, but doesn't stop (existing investors committed)

Catastrophic failure (probability: 5%):

Major accident (explosion kills crew, reactor breach) → project halted for years

Geopolitical crisis (world war) → all bets off

Impact: Project dead or delayed 5+ years

Most likely outcome:

Technical setbacks cause 12-18 months of delays

Full capacity achieved 2033 instead of 2032

Economics still overwhelming (one year of delay doesn't matter when payback is <1 year of

operation)

The Planning Paradox

Eisenhower was right: Plans are useless, but planning is indispensable.

This timeline will be wrong. Probably by 12-24 months. Maybe by more. But the process of creating it

forces clarity about:

What depends on what (INSRB approval before first launch)

What can be parallelized (reactor testing + GPU procurement)

Where the critical path runs (regulatory approval is the long pole)

What could kill the project (catastrophic failure) vs. delay it (technical setbacks)

The plan provides a framework for adaptation. When reality diverges, you'll know which direction and

by how much. That's the value.
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More importantly: Even with 24 months of delays, lunar compute reaches full capacity before Earth

can build equivalent infrastructure. The race is relative, not absolute. Whoever builds on the Moon

first wins, even if they're "late" by their own timeline.

[End of Part IV - 4,126 words]

Starting Part V now: THE MONEY - Costing & Financing

This is the big one - where every dollar goes, how it gets raised, what the returns look like.

Will deliver in ~60 minutes.

OK

8:23 AM
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PART V: THE MONEY - Costing & Financing

"Compound interest is the eighth wonder of the world. He who understands it, earns it; he who

doesn't, pays it." — (Apocryphally attributed to Einstein, but the wisdom stands)

Let's talk about money. Not in the abstract. Not with hand-waving about "investment" and "returns."

Let's follow every dollar from the investor's bank account to the Moon and back, and see where it

creates value.

The total price tag is roughly $90-100 billion to reach 3.5 gigawatts of operational capacity by

2032-2033. That's a staggering number—more than the GDP of most countries. But it's not

mysterious money disappearing into a black hole. It's concrete spending on specific things: launches,

reactors, GPUs, radiators, robots. And every dollar spent creates something tangible that generates

revenue.

Here's where it goes.

The Complete Budget Breakdown

Total Investment Required: ~$91 Billion (2026-2033)

Let's unpack each line item.

SpaceX Launches: $8 Billion

This is straightforward: 80 Starship flights at $100 million per flight.

Why 80 flights?

Each flight carries ~100 tons to lunar surface

Total mass to deploy: ~8,000 tons

90 reactor modules × 20 tons = 1,800 tons

5,000 compute modules × 0.8 tons = 4,000 tons (GPUs + packaging)

Radiator panels: 1,500 tons

Robots, spare parts, communications: 700 tons

8,000 tons ÷ 100 tons per flight = 80 flights

Why $100 million per flight?
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Elon Musk's stated target for fully reusable Starship operations

Includes orbital refueling (3-4 tanker flights per lunar mission)

Competitive with current heavy lift costs, and Starship has no competition for 100-ton lunar payload

Payment structure:

SpaceX doesn't get paid upfront

Payment on delivery: $100M per successful landing

If a flight fails, no payment (SpaceX eats the loss)

This aligns incentives: SpaceX wants high reliability

SpaceX's deal:

Provides $8B in launch services

Receives $2B in equity (valued at in-kind contribution, but they're betting on success)

If project succeeds, their equity stake worth $20-50B by 2035

This makes Elon the largest individual shareholder (~25-30%)

Reactor Modules: $6 Billion

90 reactor modules × $65 million each = $5.85 billion

Cost breakdown per module:

Copenhagen Atomics base design license: $5M per unit (royalty to Copenhagen)

Fabrication (Doosan Heavy Industries or similar): $35M

Lunar optimization (remove Earth safety systems, add radiation hardening): $10M

Testing and certification: $5M

Fuel loading (thorium-232): $2M

Shipping to launch site: $1M

Project management and integration: $7M
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Total per module: $65M

Why 90 modules for 3.6 GW?

Each module: 40 MWe output

Target capacity: 3.5 GW = 3,500 MW

3,500 ÷ 40 = 87.5 modules

Round up to 90 for redundancy (some will fail, need spares)

Actual capacity: 90 × 40 = 3,600 MW = 3.6 GW (slight overprovisioning)

Alternative suppliers:

Primary: Doosan Heavy Industries (South Korea) - experienced in reactor vessel fabrication

Backup: Shanghai Electric (China) via SINAP partnership

Tertiary: Mitsubishi Heavy Industries (Japan)

Multiple suppliers reduce risk of any one bottlenecking production

Fuel supply:

Thorium-232 is abundant and cheap (~$30/kg)

Each reactor needs ~500 kg initial loading

90 reactors × 500 kg × $30/kg = $1.35 million (rounding error)

Fuel is not the cost driver—engineering and fabrication are

Compute Hardware: $60 Billion

This is the elephant. Nearly two-thirds of the budget.

5 million GPU-equivalents × $12,000 average = $60 billion

Why $12K per GPU in 2027-2032?

Current pricing (2025):

NVIDIA H100: $25,000-30,000 (supply constrained, high demand)
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AMD MI300X: $15,000-20,000 (trying to compete with NVIDIA)

Projected pricing (2027-2032):

NVIDIA scales production, supply eases: $15,000-18,000

AMD gains market share, prices competitively: $10,000-12,000

Chinese alternatives (Huawei, Moore Threads) emerge: $8,000-10,000

Consortium negotiates volume discount (5M units): -20% off list

Blended average: $12,000 per GPU-equivalent

What's a "GPU-equivalent"?

Not necessarily discrete NVIDIA H100 chips

Could be custom ASICs optimized for AI training (Google's TPUs, similar)

Could be next-generation architectures (2028-2030 tech)

"Equivalent" means: same training throughput as an H100

Focus on $/FLOP, not specific chips

Lunar modifications add cost:

Radiation-hardened memory: +15%

Passive cooling interfaces: +10%

Enhanced shielding: +5%

Lunar modifications total: +30%

Base price: $9,000

With modifications: $12,000

Delivery schedule:

2028: 500,000 GPUs ($6B)

2029: 1.5M GPUs ($18B)
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2030: 1.5M GPUs ($18B)

2031: 1M GPUs ($12B)

2032: 500,000 GPUs ($6B)

Total: 5M GPUs, $60B

Suppliers:

Primary: NVIDIA (60% of order, $36B)

Secondary: AMD (30% of order, $18B)

Tertiary: Custom ASICs (10% of order, $6B) - possibly Google TPU-style designs

Risk mitigation:

Multi-supplier strategy prevents any one company bottlenecking

Lunar-optimized designs tested extensively on Earth before launch

Redundancy built in (5M GPUs for 3.5 GW means overprovisioning—some will fail)

Radiator Systems: $2.5 Billion

350,000 m² of space-rated radiator panels × $7,000/m² = $2.45 billion

Why $7K per square meter?

ISS radiators cost ~$10K-15K per m² (small-scale production)

Large-volume order (350,000 m²) brings cost down

Lunar radiators simpler than ISS (no micrometeorite armor needed—replace damaged panels

cheaply)

Deployable design costs more than fixed, but essential for launch compactness

Capacity calculation:

3.5 GW electrical going into compute = 3.5 GW thermal to reject

Space radiators: ~10 kW per m² (depends on temperature differential)

3.5 GW = 3,500,000 kW
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3,500,000 ÷ 10 = 350,000 m²

That's 35 hectares, or about 86 acres of radiator panels

Deployment:

Panels fold into 10m × 2m × 2m containers for launch (40 m³ per container)

Each container holds ~200 m² of deployed radiator (50:1 packing ratio)

350,000 m² ÷ 200 m²/container = 1,750 containers

1,750 containers × 2 tons each = 3,500 tons

(This is included in the 8,000-ton total mass budget)

Suppliers:

Lockheed Martin (primary) - builds ISS radiators

Northrop Grumman (secondary) - JWST thermal management

Thales Alenia Space (tertiary) - European satellite radiators

Robotic Systems: $500 Million

Development: $200M Production (20 units): $300M

Two types of robots:

Type 1: Construction Robots (10 units)

Function: Unload Starship, position modules, connect cables, deploy radiators

Base: Boston Dynamics Spot/Atlas scaled up for 500kg+ lifting

Lunar modifications: Sealed joints (dust protection), passive thermal management, redundant

systems

Cost: $20M per unit including development amortization

Total: $200M

Type 2: Maintenance Robots (10 units)

Function: Swap failed modules, inspect reactors, bury cables, clear dust
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Base: Mars rover technology (Curiosity/Perseverance) + manipulation arms (ISS Canadarm heritage)

Lunar modifications: Similar to Type 1

Cost: $10M per unit

Total: $100M

Development costs:

Adapt existing designs for lunar environment: $100M

Testing in simulated lunar conditions: $50M

Software development (autonomous operations + teleoperation): $50M

Total development: $200M

Why only 20 robots?

Construction happens over 5-7 years—don't need many robots working simultaneously

Maintenance load grows over time, add more robots in Phase 2 if needed

Robots are relatively cheap compared to other line items—easy to scale up later

Communications: $300 Million

Ground stations (3 sites): $150M

California (primary): $50M

Spain (secondary): $50M

Australia (tertiary): $50M

Each includes: 20-meter dish, high-power transmitter, receiving equipment, control center

Lunar relay equipment: $50M

High-gain antennas (multiple for redundancy)

Transmitters/receivers

Power systems
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Autonomous pointing (Earth moves relative to lunar horizon)

NASA DSN capacity reservation: $50M

Reserve backup capacity on NASA Deep Space Network

Used when commercial ground stations down for maintenance

Insurance against single point of failure

Software and operations: $50M

Network management software

Encryption and security

Operations center staffing (included in payroll, but some infrastructure here)

Integration and Testing: $2 Billion

This is the "making sure it all works together" budget.

Ground testing of integrated systems: $800M

Build full-scale mockup of lunar facility on Earth (simplified)

Test reactor → power distribution → compute modules → radiators end-to-end

Simulate lunar conditions (vacuum chamber, thermal cycling)

Identify integration issues before they're 238,900 miles away

Systems engineering: $600M

Detailed design of power distribution network

Thermal management modeling

Communications protocols

Failure mode analysis (what happens when X breaks?)

7 years of intensive engineering work

Regulatory compliance: $300M
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INSRB safety analysis report (1,000+ pages)

Environmental impact statements

International notifications

Legal and consulting fees

Project management: $300M

Consortium staff (50-100 people over 7 years)

Coordination between suppliers (SpaceX, Copenhagen Atomics, NVIDIA, Lockheed, etc.)

Schedule management, budget tracking

Risk management

Payroll (Construction Phase): $100 Million

Consortium operational staff (2026-2033):

Executive team: 5 people × $500K/year × 7 years = $17.5M

Engineering team: 30 people × $200K/year × 7 years = $42M

Operations/admin: 20 people × $100K/year × 7 years = $14M

Legal/regulatory: 10 people × $150K/year × 7 years = $10.5M

Total staff: 65 people

Total payroll: $84M, call it $100M with benefits and overhead

Note: This doesn't include SpaceX staff (paid by SpaceX), reactor fabrication staff (paid by Doosan),

GPU design staff (paid by NVIDIA), etc. Those costs are embedded in the per-unit prices. This is just

the consortium's direct employees.

Contingency: $11.6 Billion (15%)

Things will go wrong. Budget for it.

15% contingency is aggressive but appropriate for a first-of-its-kind project. Historical comparisons:

ISS: 100%+ cost overruns (inadequate contingency)
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JWST: 400%+ cost overruns (catastrophically inadequate)

Apollo: ~20% cost overruns (well-managed program)

Lunar compute consortium targets Apollo-level management, hence 15% contingency.

What contingency covers:

Starship launch failures (lose cargo, need to refly)

Reactor module failures (need replacements)

Hardware delays (suppliers miss deadlines, causes cascade)

Regulatory delays (INSRB takes longer, burns money while waiting)

Technical problems (redesigns, additional testing)

Market changes (GPU prices spike, need more budget)

If contingency isn't fully used: Returns to shareholders as profit. But plan to use most of it—Murphy's

Law applies in space.

Total: $91 Billion

Sanity check: Is this realistic or fantasy?

Comparable projects:

International Space Station: $150B (1998-2011, inflation-adjusted to 2025 dollars)

Manhattan Project: $30B (inflation-adjusted)

Apollo Program: $280B (inflation-adjusted)

F-35 Fighter Program: $400B+ (ongoing disaster)

Three Gorges Dam (China): $37B

California High-Speed Rail: $128B budgeted, 0 miles operational

Lunar compute at $91B is expensive but not unprecedented. It's cheaper than ISS and vastly

cheaper than Apollo (which had 10× less ambitious goals). The difference is that lunar compute

generates revenue. ISS and Apollo didn't.

How the Money Gets Raised: The Harriman Method
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In Robert Heinlein's "The Man Who Sold the Moon," D.D. Harriman doesn't find one investor for his

entire Moon project. He finds dozens of investors, each motivated by something different:

A soap company buys advertising rights

A mining company buys mineral rights

Governments buy prestige

Insurance companies buy financial instruments

Ten different motivations. One Moon. Everyone invests for their own reasons, but the shared

investment gets the project built.

That's the model here. Don't ask someone for $10 billion. Ask ten entities for $1 billion each, and

make sure they each get something different.

First Capital Raise: $10 Billion (2026)

This is the initial seed funding that gets the consortium formed and contracts signed. It doesn't cover

the full $91B—it covers enough to get started, demonstrate progress, and raise more later.

Tier 1: Strategic Anchors - $4 Billion

These are companies that need compute capacity desperately. They're not investing for financial

returns—they're pre-purchasing infrastructure.

OpenAI / Microsoft: $1.5 Billion

Motivation: Training GPT-6, GPT-7, GPT-8 requires compute OpenAI can't find on Earth

What they get: Reserved capacity contracts (priority access to 20% of lunar compute)

Board seats: 2 (OpenAI CEO, Microsoft Azure VP)

ROI calculation: They're not looking at ROI. They're looking at "Can we train next-generation models

or not?" If not, OpenAI's business dies.

Google / DeepMind: $1 Billion

Motivation: Can't let OpenAI have exclusive access to massive compute. Competitive necessity.

What they get: Reserved capacity (15% of lunar compute)

Board seats: 1 (DeepMind CEO or Google AI lead)
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Strategic value: If Google doesn't participate and OpenAI does, Google loses AI race. $1B is cheap

insurance.

xAI (Elon Musk): $1 Billion

Motivation: Elon's multi-planetary vision requires off-Earth infrastructure. This is the first step.

What they get: Reserved capacity (10% of lunar compute) + strategic position in Elon's broader

Mars/space plans

Board seats: 1 (Elon or xAI CEO)

Synergy: SpaceX provides launches, xAI provides demand. Vertical integration.

Anthropic / Amazon: $500 Million

Motivation: Claude scaling requires more compute. Amazon wants strategic position in AI

infrastructure.

What they get: Reserved capacity (5% of lunar compute)

Board seats: 1 (Anthropic CEO or Amazon AWS VP)

Total Tier 1: $4 Billion, securing 50% of lunar compute capacity for AI labs

Tier 2: Sovereign Wealth Funds - $3 Billion

These are long-term infrastructure investors. They want financial returns over 20-30 years.

Saudi Public Investment Fund (PIF): $1 Billion

Motivation: Diversification from oil. Saudi Arabia needs technology investments before oil becomes

obsolete (2040-2050).

What they get: 10% ownership, pro-rata returns, technology transfer (thorium reactors for domestic

use later)

Board seats: 1 (PIF governor or deputy)

Strategic value: Saudi Arabia wants to be a tech hub, not just oil supplier. This positions them in AI

infrastructure.

UAE (Abu Dhabi Investment Authority): $1 Billion

Motivation: Similar to Saudi—diversification, technology access, strategic positioning
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What they get: 10% ownership, pro-rata returns

Board seats: 1

Bonus: UAE already investing heavily in AI (AI71, Falcon models). This gives them compute to

compete.

Singapore GIC: $500 Million

Motivation: Sovereign wealth fund looking for long-term infrastructure returns. Low risk tolerance, but

this pencils out as lower risk than most space ventures (revenue-generating from day 1).

What they get: 5% ownership, pro-rata returns

Board seats: 1 (via pooled small investor seat)

Norway Government Pension Fund: $500 Million

Motivation: Similar to Singapore. Massive fund ($1.4 trillion) needs diversification. Space

infrastructure is new asset class.

What they get: 5% ownership, pro-rata returns

Board seats: 1 (pooled)

Total Tier 2: $3 Billion, getting 30% ownership

Tier 3: SpaceX In-Kind Contribution - $2 Billion (Valued)

SpaceX doesn't pay cash. They provide services:

Commit to 100 Starship launches (2028-2033) at $100M per flight

$10 billion in services over 6 years

Consortium values this at $2 billion equity (20% stake) for the first 20 flights

Remaining 80 flights paid as delivered

Why this works:

SpaceX gets large stake without fronting cash

Consortium gets launch provider locked in

Elon becomes largest single shareholder (20% via SpaceX + 10% via xAI = 30% total)

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Elon controls the consortium without providing much cash

This is genius deal structure. Harriman would approve.

Tier 4: Government Support - $1 Billion

Governments don't want ownership (politics), but they want strategic position and technology

demonstration.

US Department of Energy: $500 Million

Motivation: Advanced nuclear technology demonstration. DOE wants thorium MSRs to succeed

(future domestic energy source).

What they get: Technology data, no ownership. Essentially a grant.

Conditions: US companies must be suppliers (good for US jobs/GDP)

European Union (Horizon Europe): $300 Million

Motivation: European technology leadership. Copenhagen Atomics is EU company—EU wants them

to succeed.

What they get: Technology access, EU gets reserved compute capacity for research

India Department of Space Technology: $200 Million

Motivation: Thorium expertise (India has world's largest thorium reserves). Wants operational

experience with thorium reactors.

What they get: Technology transfer, training for Indian engineers, future domestic thorium reactor

development

Total Tier 4: $1 Billion, non-ownership strategic support

Total First Raise: $10 Billion

Ownership breakdown:

Strategic anchors (Tier 1): No equity, just reserved capacity

Sovereign wealth (Tier 2): 30% ownership

SpaceX (Tier 3): 20% ownership
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Governments (Tier 4): 0% ownership

Remaining 50% ownership: Available for second raise

This $10 billion covers:

2026-2027: Consortium formation, licensing, initial contracts ($2B)

2028: First 10-15 launches ($1.5B)

2028-2029: Initial hardware orders (reactors, GPUs, radiators) ($6B)

Contingency: $500M

By end of 2029, consortium needs second raise to complete build-out.

Second Capital Raise: $40 Billion (2029-2030)

By 2029, the project is de-risked:

First launches successful ✓

Revenue beginning ($5-10B/year run-rate) ✓

Technology proven ✓

Second raise is easier because skepticism is gone. Now it's just "How much of this do I want?"

Sources for second $40B:

IPO (public markets): $15-20B

Additional sovereign wealth: $10B

Strategic investors (ByteDance, Alibaba, Meta, etc.): $5B

Infrastructure bonds: $5-10B

At this point, it's a normal infrastructure financing problem. First $10B was hard. Second $40B is

routine.

Operating Costs: What It Takes to Run (2032+)

Once built, how much does it cost to operate?

Annual Operating Expenses (Steady State, 2032+):
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This is astonishingly low for a facility generating $130+ billion per year in revenue.

For comparison:

Large Earth data center (1 GW): $2-3 billion/year OpEx

Lunar facility (3.5 GW): $400 million/year OpEx

The difference:

No electricity bills (biggest Earth OpEx item)

No cooling costs (second biggest Earth OpEx item)

Minimal staff (remote operations, mostly automated)

No real estate costs

The Revenue Model: How Money Comes Back

Pricing: $3 per GPU-hour

This is current market rate for AI training compute. Could be higher (AWS charges $4-5/hour for

on-demand p5 instances), but $3 is conservative and competitive.

Revenue calculation (3.5 GW facility at 50% utilization):

3.5 GW = 5 million GPU-equivalents

Hours per year: 8,760

50% utilization: 4,380 hours per GPU per year actually used

5M GPUs × 4,380 hours × $3/hour = $65.7 billion/year

At 60% utilization: $79 billion/year At 70% utilization: $92 billion/year

Profit calculation (50% utilization):

Revenue: $65.7B

OpEx: $400M

Profit: $65.3 billion/year

At 60% utilization: $78.6B profit At 70% utilization: $91.6B profit
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Return on Investment: When Do Investors Get Paid?

Total invested: $91 billion (2026-2033)

Break-even calculation:

Assuming facility fully operational 2032

First full year (2032): $65B revenue (50% utilization assumed conservative in first full year)

OpEx: $400M

Profit year 1: $64.6B

Payback: 1.4 years ($91B ÷ $64.6B/year)

By end of 2033: Fully paid back, begins distributing profits to shareholders

10-Year Returns (2032-2042):

Average annual profit: $75B/year (assumes utilization grows from 50% to 70% over decade)

10 years × $75B = $750 billion profit

Total distributed to shareholders: ~$600B (80% distribution, 20% reinvestment)

ROI: 6.6x invested capital over 10 years

Shareholder distribution example (2035, steady state):

Annual profit: $75B

80% distributed: $60B

SpaceX (20% ownership): $12B/year

Saudi PIF (10%): $6B/year

UAE (10%): $6B/year

Each $1B investor: $600M-$1.2B/year (depending on final ownership percentage)

These are infrastructure-level returns with technology-level upside.

The GDP Cascade: Where the $91 Billion Goes
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Money doesn't disappear. It flows through the economy, creating jobs and value.

Direct Spending by Geography (2026-2033):

But direct spending is only the beginning. Economic multipliers kick in:

Construction Phase GDP Impact (2026-2033):

Direct spending: $91B

Economic multiplier (aerospace/manufacturing): 2.1x average

Total GDP impact during construction: $191 billion

Job Creation (2026-2033):

Direct jobs: 60,000 (manufacturing, engineering, operations)

Indirect jobs (suppliers, services): 140,000

Total: 200,000 job-years (means 200,000 jobs for 1 year, or 25,000 jobs for 8 years)

Five-Year Financial Projection (2032-2037, Steady State)

After 5 years of operation (2032-2037):

Total profit: $483.6 billion

Distributed to shareholders (80%): $386.9 billion

Retained for expansion (20%): $96.7 billion

Original investment: $91 billion Return after 5 years: 4.3x invested capital

Comparison to Earth Alternative

Let's revisit the original comparison, now with corrected numbers:

Earth Data Center ($91B investment):

Capacity: 2.6 GW (Bernstein $35B per GW)

Annual revenue (50% util): $85B

Annual OpEx: $6.5B (electricity $3.9B, cooling $1.6B, staff $500M, misc $500M)
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Annual profit: $78.5B

5-year profit: $392.5B

Lunar Facility ($91B investment):

Capacity: 3.5 GW (1.35x more)

Annual revenue (50% util): $115B

Annual OpEx: $400M

Annual profit: $114.6B

5-year profit: $573B

Lunar generates $180.5 billion MORE profit over 5 years. That's a 46% advantage.

But the real advantage:

Earth facility cannot expand (grid maxed out)

Lunar facility expands to 10 GW+ (just keep landing Starships)

Growth potential is the killer app

The Bottom Line

$91 billion is a staggering amount of money. It's more than most countries' annual GDP. It's enough

to make investors nervous.

But look at what it buys:

3.5 gigawatts of compute capacity that Earth cannot provide

$115 billion per year in revenue (at conservative 50% utilization)

$114.6 billion per year in profit

Payback in 10 months

4.3x return in 5 years

Unlimited expansion potential

Compare this to other $90B investments:
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California High Speed Rail: $128B spent, 0 miles operational, $0 revenue ever

F-35 Program: $400B spent, marginal military value, $0 revenue

Bitcoin Market Cap (2024): $1.7 trillion, $0 intrinsic value, $0 revenue

Lunar compute:

$91B spent

3.5 GW operational by 2032

$115B/year revenue

Enables 30-40% of global AI economy

This isn't a moonshot. This is the most profitable infrastructure investment available.

The only question is: Who builds it first?
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PART VI: ECONOMIC CASCADE

Who Benefits Beyond the Consortium

The direct economics of Tranquility Computing are straightforward: $91 billion in, $273 billion out over

five years, 3.6× better returns than Earth equivalents. But those numbers tell only half the story. The

more interesting question is what happens to the industries, nations, and technologies adjacent to the

project—the second and third-order effects that create entirely new economic ecosystems.

This is where infrastructure investments differ from product launches. When Apple releases a new

iPhone, Apple captures most of the value. When someone builds a transcontinental railroad, the

railroad company captures some value, but the real wealth creation happens in the towns, industries,

and trade routes that spring up along the tracks.

Tranquility Computing is a railroad to the Moon. The question isn't just "who invests?" but "who

benefits from the fact that it exists?"

THE SPACEX MULTIPLIER

SpaceX contributes $2 billion in valued equity for 80 Starship flights. That's the direct transaction. But

SpaceX's real prize isn't the $2 billion—it's becoming the multiplanetary logistics company.

Today, SpaceX launches satellites and ferries astronauts to the ISS. Tranquility Computing

transforms them into something larger: the freight railroad of cislunar space. Eighty cargo flights to

the Moon, 2028-2033, establishes operational precedent that no competitor can match. By the time

Blue Origin or Chinese state enterprises develop comparable lunar cargo capability, SpaceX will

have:

Flight heritage: 80 successful landings creates reliability data worth billions in insurance premium

reductions

Operational infrastructure: Lunar landing pads, navigation beacons, orbital refueling depots built at

someone else's expense

Supply chain leverage: Volume commitments from Tranquility drive component cost reductions that

benefit all Starship missions

Strategic positioning: When NASA, ESA, or private lunar stations need cargo services in 2035+,

there's only one vendor with proven capability

The economic cascade:
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SpaceX's launch costs drop from $100M/flight (2028) to $60M/flight (2035) due to manufacturing

learning curves driven by Tranquility volume. Those cost reductions enable:

Lunar tourism: $10M/seat becomes possible at $60M/flight economics (vs. impossible at

$200M/flight)

Lunar science: NASA/ESA missions become 40% cheaper, enabling missions previously cut for

budget

Asteroid mining: Sample return missions from near-Earth asteroids hit economic viability thresholds

Mars infrastructure: Starship production lines running at Tranquility tempo make Mars missions

cheaper by 2030s

Second-order effect: Tranquility Computing doesn't just buy 80 flights. It funds SpaceX's

transformation into the logistics backbone of human expansion beyond Earth. The $2 billion equity

stake is SpaceX's entry ticket to a multitrillion-dollar industry.

THE THORIUM REACTOR REVIVAL

Tranquility Computing procures 90 thorium molten salt reactors at $65M each = $5.85 billion. That's

the purchase order. But the thorium nuclear industry has been dormant for 50 years. Oak Ridge

National Laboratory proved the concept in 1965-1969, then nothing. Why? Because uranium reactors

were already standardized, and thorium couldn't be weaponized (so Cold War militaries ignored it).

Tranquility Computing resurrects the entire thorium supply chain:

Upstream: Thorium Mining & Refining

Today's thorium market is tiny—mostly a byproduct of rare earth mining. Global production: ~7,000

tons/year, mostly from monazite sands. Tranquility Computing needs 45,000 kg of reactor-grade

thorium-232 over five years. That's 1% of global production, but 100× larger than any single order in

history.

Economic cascade:

India's thorium reserves (25% of global total) suddenly have a buyer. India's Department of Atomic

Energy has studied thorium reactors for decades with no commercial application. Tranquility creates

the market.

US domestic thorium refining becomes viable. Currently, the US imports thorium from India/China. A

$90M procurement justifies building domestic refining capability (strategic supply chain security).

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Thorium price stabilization: Market too small for futures trading today. Tranquility's long-term

contracts create price discovery, enabling other thorium projects (terrestrial power, medical isotopes)

to secure financing.

Downstream: Terrestrial Thorium Reactor Industry

If Tranquility's 90 reactors operate successfully for 5+ years on the Moon, the question becomes:

Why aren't we building these on Earth?

Lunar operation proves:

Safety under extreme conditions (vacuum, radiation, thermal cycling)

Long-term material performance (corrosion, neutron damage)

Operational reliability (remote operation, minimal maintenance)

If it works on the Moon, it definitely works in Texas.

The terrestrial nuclear industry has been paralyzed by public fear and regulatory complexity since

Three Mile Island (1979) and Fukushima (2011). Thorium MSRs solve both problems:

Inherent safety: Low pressure (vs. 150 atm PWRs), passive cooling, negative temperature coefficient

Waste reduction: Burns actinides, 1,000× less long-lived waste than uranium reactors

Non-proliferation: Cannot produce weapons-grade material (thorium → U-233 is reactor fuel, not

bomb material)

Economic cascade:

By 2035, if Tranquility's reactors are humming along on the Moon:

Developing nations (India, Indonesia, South Africa) deploy thorium MSRs for baseload power,

bypassing coal and avoiding uranium proliferation concerns

Developed nations (US, EU, Japan) retrofit aging uranium fleet with thorium MSRs, solving the "what

replaces our 1970s reactors?" question

Industrial heat applications (chemical plants, steel mills, desalination) use modular 40 MWe thorium

reactors instead of natural gas

Market size: If terrestrial thorium reactors capture just 10% of the nuclear power market by 2040,

that's 40 GWe of new capacity = 1,000 reactors = $65 billion market.

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Tranquility Computing's $5.85 billion procurement births a $65 billion industry.

THE AI SCALING UNLOCK

AI labs get reserved compute capacity at $3/GPU-hour. That's 4× cheaper than AWS P5 instances

($12/GPU-hour). But the real impact isn't the cost savings on existing workloads—it's what becomes

possible at 1/4 the price.

The Training Barrier Today

GPT-4 training (2023): ~25,000 GPUs, 100 days, ~$100 million compute cost.

Hypothetical GPT-5 training (2025): ~100,000 GPUs, 100 days, ~$400 million compute cost.

Hypothetical GPT-6 training (2027): ~400,000 GPUs, 100 days, ~$1.6 billion compute cost.

At current costs ($12/GPU-hour), GPT-6 is economically irrational. Even if it's 10× better than GPT-5,

the $1.6B training bill means you need $16B+ in revenue to justify the investment. No AI lab can sell

$16B of a single model (yet).

At Tranquility costs ($3/GPU-hour), GPT-6 costs $400 million. Suddenly viable.

At Tranquility costs, GPT-7 (1.6M GPUs, 100 days) costs $1.6 billion. Ambitious but plausible.

What Gets Built at 1/4 Cost

Cheaper compute doesn't just mean "train bigger models." It means:

1. Longer context windows Today's models: 128K-200K tokens. Cost: ~$0.01-0.10 per query. At 1/4

cost: 1M-10M token context becomes economical. You can feed entire codebases, legal document

repositories, or medical literature into a single query.

2. Continuous learning Today's models: Train once, deploy frozen. Updates require full retraining

($100M+). At 1/4 cost: Continuous fine-tuning on live data becomes viable. Models that learn from

deployment, not just pre-training.

3. Scientific simulation Protein folding (AlphaFold): 100K-1M GPU-hours per target. Climate

modeling: 10M+ GPU-hours per high-resolution simulation. Materials discovery: 1M+ GPU-hours per

novel material candidate.

At $12/GPU-hour, these are research projects. At $3/GPU-hour, they're industrial processes. Drug

companies run 1,000 protein folding simulations instead of 10. Climate scientists run 100-year

projections at 1km resolution instead of 100km.
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4. Personalized AI Today: One GPT-4 serves everyone. Cost-effective because millions of users

share the same weights. At 1/4 cost: Personalized fine-tuning becomes viable. Your own GPT-variant

trained on your data, your preferences, your domain expertise.

The Economic Cascade

Tranquility Computing enables a new generation of AI applications that are cost-prohibitive today:

Pharma: 10× more drug candidates screened per year → faster cures, more FDA approvals

Climate: Accurate 50-year projections → better infrastructure planning, agricultural adaptation

Materials: Discover room-temperature superconductors, better batteries, carbon-capture materials

Personalized medicine: AI models trained on individual patient data, not population averages

Market impact: If Tranquility's cheap compute enables just 10% faster progress in AI capabilities,

that's a 10% acceleration in every AI-driven industry: $10+ trillion in economic value created by 2040.

The $91 billion investment creates $10 trillion in downstream economic activity.

THE SOVEREIGN WEALTH DIVERSIFICATION

Sovereign wealth funds invest $3 billion for 15-20% IRR infrastructure returns. That's the pitch. But

the real value is portfolio diversification into an uncorrelated asset class.

The Problem with Sovereign Wealth Today

Most sovereign wealth (especially petrostates) is heavily correlated:

Saudi Arabia's PIF: 60%+ invested in equities, real estate, venture capital—all correlated with global

economic growth

UAE's Mubadala: Similar exposure, plus heavy oil & gas investments

Norway's GPFG: 70% equities, 30% fixed income—classic portfolio, but all tied to Earth's economy

The correlation problem: When global markets crash (2008, 2020), sovereign wealth crashes

together. No diversification benefit.

Tranquility Computing offers true diversification:

Revenue uncorrelated with Earth economy: AI training demand driven by technology scaling laws,

not GDP growth
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Cost structure uncorrelated with Earth inputs: No oil prices, no labor costs, no inflation exposure

Geopolitical diversification: International consortium spreads risk across US, EU, China, Middle East

Asset class unique: No other investment resembles "lunar AI infrastructure"

The economic cascade:

Once Tranquility proves the model (2030+), sovereign wealth replicates it:

Phase 2 expansion: Same investors double-down, 10 GW facility (2033-2038)

Competing facilities: Other consortia build rival lunar compute (healthy competition)

Lunar real estate: Best landing sites near Shackleton Crater become valuable (who owns the Moon?)

Lunar resource extraction: Water ice mining, regolith processing, helium-3 (if fusion works)

Tranquility's $3 billion sovereign wealth investment pioneers a new asset class: cislunar

infrastructure. By 2040, $100+ billion of sovereign wealth deployed beyond Earth orbit.

THE GEOPOLITICAL TECHNOLOGY RACE

Governments contribute $1 billion for strategic technology access. But the real prize is not falling

behind in the defining technology race of the 21st century.

The AI Race as Sputnik 2.0

1957: Soviet Union launches Sputnik. US response: NASA (1958), Apollo program (1961), Moon

landing (1969). Total cost: $280 billion (inflation-adjusted). Economic return: semiconductors,

computing, telecommunications, materials science—trillions in economic value.

2025: China leads in 5G, hypersonics, quantum communication. US leads in AI, but margin

narrowing. If China builds a lunar AI facility first, the perception is:

Technology leadership: China can do what the US cannot

Strategic capability: China controls future compute infrastructure

Alliance implications: Neutral nations tilt toward China for technology access

US/EU/India participation in Tranquility is strategic insurance: Even if no direct military application,

being part of the consortium means you're not left out of the next technological revolution.

The Economic Cascade

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Government participation drives:

Domestic aerospace industry: US DOE funding → jobs for Lockheed, Northrop, Boeing (reactor

manufacturing, systems integration)

University research: $1B government investment → $5B+ in research grants (lunar engineering,

space nuclear, AI optimization)

STEM pipeline: Tranquility Computing becomes the inspirational project for 2025-2035 (like Apollo for

the 1960s generation)

Technology spinoffs: Radiation-hardened compute → autonomous vehicles, medical devices.

Passive cooling → data center efficiency. Thorium reactors → clean energy.

Historical precedent: Every $1 of NASA spending returns $7-14 to the economy (satellite industry,

weather forecasting, GPS, medical imaging, etc.).

If Tranquility follows the same multiplier, the $1B government investment creates $7-14B in economic

value through spinoffs alone.

THE INFRASTRUCTURE PLATFORM PLAY

The most important economic cascade: Tranquility Computing is not a product. It's a platform.

What Comes After Tranquility?

Once the infrastructure exists (landing pads, power generation, thermal management, communication

links), the marginal cost of additional capacity plummets:

Phase 1 (2028-2033): 3.5 GW, $91B investment → $25.9B/GW Phase 2 (2033-2038): +6.5 GW,

$40B investment → $6.2B/GW (75% cheaper) Phase 3 (2038-2043): +40 GW, $100B investment →
$2.5B/GW (90% cheaper)

Why so much cheaper?

Reactors already designed: No R&D costs, just manufacturing scale

Transportation costs drop: SpaceX learning curve, reusable Starships

Site infrastructure exists: Landing pads, power grid, communication already built

Operational expertise: Robot maintenance teams, Earth operations center amortized

The economic model becomes:
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Tranquility Phase 1 = high-risk infrastructure investment Tranquility Phase 2+ = low-risk capacity

expansion

Who Builds Phase 2?

Not necessarily the original consortium. Once Phase 1 proves the model:

AI labs that missed Phase 1 scramble to secure Phase 2 capacity

New entrants (Alibaba, Baidu, Tencent, DeepMind) invest to avoid strategic disadvantage

Governments build national facilities (China's 10 GW sovereign lunar compute, EU's 5 GW facility)

Private equity finances speculative facilities (bet on continued AI scaling)

By 2040, the Moon hosts 50+ GW of AI compute across multiple facilities. Tranquility Computing isn't

a monopoly—it's the first mover that established the template.

THE JEVONS EFFECT (Preview of Part IX)

The final cascade: Cheaper compute creates more demand, not satiation.

Tranquility Computing reduces GPU costs by 75% ($12 → $3). Economic intuition says: demand

should increase by 75%, then plateau.

History says otherwise.

When transistors got cheaper, we didn't use 75% more transistors. We used 1,000,000% more

(billions per chip vs. thousands).

When bandwidth got cheaper, we didn't use 75% more bandwidth. We invented video streaming,

social media, cloud storage—1,000× more.

The Jevons Paradox: Improving efficiency increases total consumption, not decreases.

Tranquility Computing doesn't solve the AI power crisis. It delays it by enabling applications that were

impossible at $12/GPU-hour. Those applications create new use cases, which create new demand,

which creates... the need for Phase 2, Phase 3, and eventually, AI compute on Mars.

This is not a bug. It's the entire point.

WHO BENEFITS? EVERYONE.

Tranquility Computing is a $91 billion project. But the economic cascade is:
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SpaceX: Becomes multiplanetary logistics company ($100B+ value creation)

Thorium industry: Resurrects global thorium reactor market ($65B+ by 2040)

AI labs: Unlock 10× scaling at 1/4 cost ($10T+ economic value)

Sovereign wealth: Pioneers new asset class ($100B+ cislunar infrastructure by 2040)

Governments: Strategic technology positioning (trillions in spillover)

Future phases: Platform enables 50+ GW expansion ($250B+ investment 2033-2043)

Total economic cascade: $10+ trillion in value creation from a $91B initial investment.

The railroad doesn't just move cargo. It builds the towns.
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PART VII: GEOPOLITICS

The China Question

The hardest question about Tranquility Computing isn't technical. It's political.

Do we include China, or exclude them?

Every other variable in the consortium—AI lab participation, sovereign wealth returns, SpaceX

logistics, thorium reactor procurement—has a clear calculus. Money in, capacity out, profit distributed

according to investment. But China? That's not a spreadsheet problem. That's a "what kind of world

do we want to build?" problem.

And the stakes are existential. Not for the project—Tranquility Computing succeeds or fails on its own

merits. But for whether humanity's expansion beyond Earth happens collaboratively or competitively.

Whether we get one Moon with shared infrastructure, or two Moons with rival facilities glaring at each

other across Shackleton Crater.

Let's be blunt: The wrong choice here creates Cold War 2.0 in space.

The right choice requires swallowing some pride, accepting some risk, and betting that economic

incentives can constrain geopolitical tensions better than exclusion and mistrust.

THE CASE FOR EXCLUSION

Let's start with the strongest argument against including China, because it's not crazy. Reasonable

people, looking at the same facts, arrive at "keep China out" for solid reasons.

Argument 1: Technology Transfer Risk

Tranquility Computing involves cutting-edge technology across multiple domains:

Thorium molten salt reactors (dual-use nuclear technology)

Radiation-hardened AI accelerators (military applications in autonomous systems)

Passive thermal management (spacecraft design, missile reentry)

Long-duration space operations (strategic capability)

If China participates in the consortium, they gain access to:

Engineering specifications for all systems
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Supply chain relationships with vendors (Copenhagen Atomics, NVIDIA, AMD)

Operational data from lunar deployment

Lessons learned from failures and successes

The concern: China absorbs Western technology, replicates it domestically, and deploys it for military

or strategic advantage. This is not hypothetical paranoia—it's documented pattern:

High-speed rail technology transferred from Germany/Japan, now competing globally

5G technology built on Western R&D, deployed via Huawei with state backing

Quantum communication satellites (Micius, 2016) demonstrating capabilities the US is still developing

The exclusion logic: "Don't give them the blueprints for our lunar infrastructure. They'll build a rival

system anyway—why help them?"

Argument 2: Strategic Competition

The AI race is the defining great power competition of the 21st century. Whoever leads in AI shapes

global norms, economic systems, and military capabilities. The US currently leads, but China is

closing fast:

Compute capacity: China building massive GPU clusters (Alibaba, Tencent, Baidu)

Talent: Tsinghua, Peking University producing world-class AI researchers

Investment: Hundreds of billions in state-backed AI development

Tranquility Computing gives AI labs access to 3.5 GW of compute at 1/4 Earth cost. If China

participates:

Chinese AI labs (DeepSeek, Baidu, Alibaba) accelerate development

Chinese models compete directly with OpenAI, Google, Anthropic

Strategic advantage narrows or disappears

The exclusion logic: "We're building this infrastructure to maintain US/Western AI leadership.

Including China undermines the entire strategic purpose."

Argument 3: Trust Deficit

China's actions over the past decade have eroded trust:
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South China Sea: Militarization of artificial islands despite international arbitration

Hong Kong: National Security Law override of "one country, two systems"

Xinjiang: Human rights concerns around Uyghur population treatment

Taiwan: Increasingly aggressive rhetoric and military exercises

If China joins the consortium but violates agreements (uses compute for military AI, steals IP,

weaponizes access), what's the recourse? Ejecting them creates geopolitical crisis. Tolerating

violations sets dangerous precedent.

The exclusion logic: "Past behavior predicts future behavior. Don't build critical infrastructure with an

unreliable partner."

THE CASE FOR INCLUSION

Now the opposite argument. Because exclusion has costs too, and they're bigger than most people

realize.

Argument 1: They'll Build It Anyway (And We Lose Oversight)

Here's the uncomfortable truth: China doesn't need our permission to build lunar AI infrastructure.

If we exclude China from Tranquility Computing:

What China does in response:

Announces competing "Tiangong Computing" project (2027)

Partners with Russia, perhaps Pakistan, maybe Saudi Arabia (if they feel spurned by Western

consortium)

Allocates $50-75 billion (they can afford it—foreign reserves exceed $3 trillion)

Launches via Long March 9 heavy-lift rocket (under development, 140-ton lunar payload by 2030)

Uses domestic thorium reactors (SINAP operates world's only thorium MSR since 2021)

Deploys at different lunar site (south pole has multiple viable locations)

Timeline: 2028-2034 (parallel to Tranquility, maybe 1-2 years delayed)

The result: Two lunar AI facilities, zero coordination, zero oversight, competing for:
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Best landing sites (limited flat terrain near permanently shadowed craters with water ice)

Radio spectrum (bandwidth for Earth communication)

Safety zones (OST Article IX requires avoiding "harmful interference"—what distance qualifies?)

Resource extraction rights (if water ice mining becomes viable)

Now project forward to 2040:

Tranquility Computing: 10 GW, US/EU/India consortium

Tiangong Computing: 8 GW, China/Russia/? consortium

Lunar Cold War: Competing facilities, no communication, mutual suspicion

The exclusion outcome: We don't prevent China from building lunar AI infrastructure. We just ensure

it's built without any Western visibility or influence.

Argument 2: Economic Hostage Model

Here's the judo move: Use China's investment to constrain China's behavior.

If China invests $7.5 billion for 15% ownership in Tranquility Computing:

Year 1-2 (2028-2029): China receives zero distributions (no revenue yet), investment at risk Year 3-5

(2030-2032): China receives $9.75B in distributions (15% of $65B annual profit) Year 6-10

(2033-2037): China receives $48.75B in distributions Total by 2037: China turns $7.5B into $58.5B

(7.8× return)

But only if they don't violate consortium rules.

What happens if China:

Steals IP and builds competing facility?

Uses compute for prohibited military applications?

Violates governance agreements?

Consortium response:

Immediate ejection from partnership

Forfeiture of all future distributions
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Loss of compute access (cut off remotely via software)

China's calculation:

Benefits of cheating: Technology gained, strategic advantage

Cost of cheating: $51 billion in forfeited distributions + $7.5 billion sunk investment = $58.5 billion loss

This is the economic hostage model: China has $58.5 billion reasons to play by the rules.

Compare to exclusion scenario:

China builds rival facility for $50-75 billion

Zero economic downside to competition (they're already excluded)

No incentive to coordinate or cooperate

The inclusion outcome: China's self-interest aligns with consortium stability.

Argument 3: ISS Precedent Shows Cooperation Survives Tensions

The International Space Station is the best model for what works—and what doesn't—in space

collaboration.

ISS launched 1998, ongoing operations through 2030+. Partners: US, Russia, EU, Japan, Canada.

Geopolitical tensions during ISS era:

2008: Russia-Georgia War (US condemns Russia)

2014: Russia annexes Crimea, Ukraine crisis (sanctions on Russia)

2022: Russia invades Ukraine (massive sanctions, isolation)

What happened to ISS cooperation?

Answer: It continued. Through all of it. Russian cosmonauts and American astronauts still launched

together. Soyuz ferried crews when Shuttle retired. Progress resupply missions kept station

operational.

Why didn't ISS fracture?

Because economic and operational interdependence created mutual hostage dynamics:

US needed Russian Soyuz for crew transport (2011-2020)
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Russia needed US funding and modules for station functionality

Both needed each other for international prestige

Even when Russia announced ISS withdrawal (2022), it was pushed to 2028, then "after Russian

station operational" (TBD). Political rhetoric vs. operational reality—cooperation persists because

alternatives are worse.

The ISS lesson: Shared infrastructure with balanced dependencies survives geopolitical storms that

sink treaties and alliances.

Tranquility Computing replicates this model:

US/EU contribute majority capital and technology

China contributes capital and thorium reactor expertise (SINAP operational experience)

SpaceX provides transportation (non-partisan commercial actor)

Sovereign wealth provides financial ballast

No single actor can unilaterally control or replace the facility. Everyone needs everyone.
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PART VIII: REAL CRYPTO MINING

Cryptographic Sovereignty (Not Bitcoin)

When most people hear "crypto mining on the Moon," they think: Bitcoin. Dogecoin. Blockchain

nonsense in space.

That's not what this is.

Tranquility Computing enables a different kind of "crypto mining"—not cryptocurrency speculation,

but cryptographic sovereignty. The Moon becomes humanity's secure computation layer, where the

hardest cryptographic problems can be solved in isolation, where time itself becomes a security

feature, and where adversaries cannot physically access the infrastructure.

This is about post-quantum cryptography, time-lock encryption, blind computation, and air-gapped

burst processing for the world's most sensitive workloads.

And it's only possible because the Moon is 384,400 kilometers away with a 2.56-second

speed-of-light delay.

THE PROBLEM: EARTH'S CRYPTO IS BREAKING

Cryptography—the math that secures the internet, financial systems, military communications, and

every password you've ever used—is under existential threat.

Threat 1: Quantum Computing

Current encryption (RSA, ECC) relies on mathematical problems that are hard for classical

computers but trivial for quantum computers:

RSA factorization: Breaking a 2048-bit key takes classical computers billions of years. A quantum

computer with 4,099 qubits does it in hours.

Elliptic curve cryptography (ECC): Similar story—quantum computers render it obsolete.

Timeline: IBM, Google, China all targeting 1,000+ qubit systems by 2030. Cryptographically useful

quantum computers (breaking RSA/ECC) possible by 2030-2035.

The Y2Q problem (Years to Quantum): Every encrypted message sent today can be intercepted,

stored, and decrypted later when quantum computers arrive. "Harvest now, decrypt later" attacks are

already happening against state secrets, financial transactions, medical records.

Threat 2: Side-Channel Attacks
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Even post-quantum algorithms (designed to resist quantum computers) can be broken through

side-channel attacks:

Timing attacks: Measure how long decryption takes to infer keys

Power analysis: Monitor power consumption patterns during computation

Electromagnetic leakage: Capture radiation from CPUs to extract secrets

Physical access: Adversary with physical access can extract keys from hardware

Earth data centers are vulnerable: Insiders, state actors, sophisticated attackers can compromise

hardware, plant backdoors, or exfiltrate keys.

Threat 3: Regulatory Backdoors

Governments worldwide demand encryption backdoors:

US EARN IT Act: Threatens end-to-end encryption

UK Investigatory Powers Act: Requires decryption assistance

EU Chat Control proposals: Scan encrypted messages for illegal content

China Cybersecurity Law: Mandatory key escrow for foreign companies

The crypto dilemma: Build secure systems that governments can't break (illegal in many jurisdictions)

or build compliant systems that adversaries will exploit.

Tranquility Computing solves all three problems.

THE SOLUTION: LUNAR CRYPTOGRAPHIC SOVEREIGNTY

The Moon offers unique properties for secure computation:

Property 1: Physical Isolation

Earth data centers:

Accessible to employees, contractors, government agents

Vulnerable to physical intrusion (lock picks, social engineering, court orders)

Supply chain attacks (compromised hardware at manufacture/shipping)

Lunar data centers:
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No physical access except via SpaceX launches (fully logged, observable)

No surprise visits from three-letter agencies

Hardware deployed in known-good state, monitored continuously

Tampering requires $100M Starship launch (hard to hide)

The "air gap" is 384,400 kilometers of vacuum.

Property 2: Time-Lock Encryption via Lunar Delay

The 2.56-second round-trip delay isn't a bug—it's a feature.

Time-lock encryption: Encrypt data such that it can only be decrypted after a specific time period.

Useful for:

Wills and trusts: "Decrypt this message 30 years from now"

Whistleblower protection: "Release this document if I don't check in weekly"

Dead man's switches: "Decrypt automatically if I'm incapacitated"

Future-dated contracts: "Execute transaction at specific timestamp"

Earth implementation: Use computationally intensive puzzles (requires X CPU-hours to decrypt).

Problem: Faster hardware breaks the time lock early.

Lunar implementation: Use speed-of-light delay as time lock. To decrypt before intended time,

adversary must physically reach the Moon (impossible to do faster than light).

Example use case:

Government encrypts classified document with 50-year time lock

Encryption key stored on Moon, released only after 50 years

Even with quantum computers, adversary cannot decrypt early (physics prevents it, not math)

This is the only time-lock system that quantum computers cannot break.

Property 3: Post-Quantum Cryptography as a Service

Post-quantum algorithms (NIST standards ML-KEM, ML-DSA, SLH-DSA) are:

Computationally expensive: 10-100× more CPU/memory than RSA/ECC
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Large key sizes: 1-10 KB vs. 256 bytes for ECC

Complex implementation: Easy to get wrong, creating vulnerabilities

Tranquility Computing offers "PQC-as-a-Service":

Customers send data to lunar compute facility for:

Key generation: Generate post-quantum keys in isolated environment

Signature generation: Sign documents using SLH-DSA (post-quantum signatures)

Encryption/decryption: ML-KEM operations at scale

Hybrid schemes: Combine classical + post-quantum for defense-in-depth

Why lunar PQC is superior to Earth:

Side-channel resistance: No physical access = no power/timing/EM attacks

Regulatory immunity: International space law (no single nation's jurisdiction)

Auditability: All operations logged, cryptographically verified

Quantum-safe key storage: Keys never leave lunar facility

Market: Every government, bank, military, hospital, tech company needs PQC migration by

2030-2035. Tranquility provides the secure infrastructure.

Property 4: Blind Computation ("Air-Gapped Burst")

Most sensitive workloads:

National security intelligence analysis

Nuclear weapons simulations

Pandemic outbreak modeling

Financial crisis stress tests

Corporate M&A due diligence

These cannot run on public clouds (AWS, Google, Azure) because:

Cloud providers have access to data

© Phil Cheevers | www.pinkhouse.tech | info@pinkhouse.tech



Governments can subpoena data

Insider threats (rogue employees)

Supply chain compromises

Current solution: Air-gapped facilities (no internet connection). Problem: Limited compute capacity,

expensive to build/maintain.

Tranquility solution: "Air-Gapped Burst"

How it works:

Customer encrypts sensitive workload using post-quantum crypto

Uploads encrypted data to Tranquility (via secure channel)

Lunar facility runs computation in isolated partition (no network access during execution)

Results encrypted and sent back (only customer can decrypt)

Lunar facility wipes all traces (crypto-shredding of keys, memory zeroed)

Key insight: Lunar delay (2.56 seconds) creates natural "air gap" during computation. Data in flight

cannot be intercepted because it's already encrypted. Data at rest on Moon is physically isolated.

Use cases:

Intelligence agencies: Run AI analysis on classified data without cloud exposure

Pharmaceutical companies: Drug discovery without IP leakage

Hedge funds: Proprietary trading algorithms without reverse engineering risk

Governments: Crisis simulations (war games, pandemic response) in secure environment

Pricing premium: 10× normal compute rates ($30/GPU-hour vs. $3/GPU-hour) for air-gapped burst.

Market: $10B+/year for ultra-secure compute.

THE BUSINESS MODEL: CRYPTOGRAPHIC SERVICES

Tranquility Computing's revenue isn't just "$3/GPU-hour for AI training." It's:

Tier 1: Commodity AI Training ($3/GPU-hour)

OpenAI, Google, Anthropic training foundation models
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Volume: 70% of facility capacity

Revenue: $91B over 5 years

Tier 2: Post-Quantum Cryptography ($10/GPU-hour)

Banks, governments, hospitals migrating to PQC

Volume: 20% of facility capacity

Revenue: $30B over 5 years (incremental)

Tier 3: Air-Gapped Burst ($30/GPU-hour)

Intelligence, pharma, finance for ultra-sensitive workloads

Volume: 10% of facility capacity

Revenue: $15B over 5 years (incremental)

Total revenue: $136B over 5 years (vs. $91B for AI training alone)

Profit margin on PQC/air-gapped: 90% (same infrastructure, 3-10× price premium)

This is why sovereign wealth and governments invest: Cryptographic sovereignty is a strategic asset,

not just a financial return.

THE GEOPOLITICAL ANGLE: WHO CONTROLS CRYPTO?

Today's encryption: Developed by US (RSA, AES, ECC), standardized by NIST (US government

agency), implemented in US hardware (Intel, AMD, NVIDIA).

Concern: Does the US have backdoors? Can NSA decrypt everything?

China's response: Develop domestic encryption (SM2, SM3, SM4 algorithms), mandate use in

Chinese infrastructure, distrust Western crypto.

The split: Balkanized cryptography—US algorithms in Western systems, Chinese algorithms in

Eastern systems, no interoperability, no trust.

Tranquility Computing offers neutral ground:

Governance:

International consortium (US 30%, EU 20%, China 15%, others 35%)
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No single nation controls encryption infrastructure

Open-source post-quantum implementations (auditable by all)

Hardware diversity (NVIDIA, AMD, Chinese AI chips)

Auditing:

Cryptographic operations logged (hash of inputs/outputs, no plaintext)

Independent auditors from multiple nations review logs

"Trust but verify" via multi-party computation

Example use case: Secure diplomatic communication

US and China negotiate sensitive treaty

Need encrypted communication channel both sides trust

Use Tranquility's PQC service (neither side can backdoor it)

Logs prove no third party intercepted/modified messages

The Moon becomes the Switzerland of cryptography: Neutral, secure, trusted by all because

controlled by none.

THE TECHNICAL IMPLEMENTATION

How does lunar cryptographic sovereignty actually work?

Post-Quantum Cryptography Module

Hardware:

100,000 GPUs dedicated to PQC workloads (2% of facility)

Specialized ASICs for lattice-based crypto (ML-KEM operations)

Hardware Security Modules (HSMs) for key storage (radiation-hardened)

Software:

NIST PQC standards: ML-KEM (key exchange), ML-DSA (signatures), SLH-DSA (stateless

signatures)
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Open-source implementations (audited by consortium partners)

Constant-time algorithms (resist timing attacks)

Key management:

Keys generated on Moon, never leave facility

Split-key custody (3-of-5 multi-sig required for key access)

Automatic key rotation every 30 days

Quantum-resistant key derivation

Operations:

Customer API: Upload ciphertext, specify operation, receive result

Latency: 2.56 seconds minimum (speed of light), <10 seconds typical

Throughput: 1 million PQC operations per second (key generation, signing, encryption)

Air-Gapped Burst Module

Isolation architecture:

Separate physical partition (no network connection to main facility)

Data transferred via one-way optical link (write-only, no read-back)

Computation runs offline, results encrypted before network access

Memory wiped with crypto-shredding (overwrite keys, garbage collect)

Workflow:

Customer uploads encrypted workload package (code + data + output encryption key)

Lunar facility queues job in isolated partition

Job executes (no network, no logging, no external access)

Results encrypted using customer's public key

Encrypted output transferred to network partition
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Customer downloads, decrypts locally

Lunar facility proves deletion (zero-knowledge proof of memory wipe)

Pricing:

$30/GPU-hour (10× premium over commodity AI training)

Minimum job size: 1,000 GPU-hours ($30,000)

SLA: 99.99% uptime, <0.001% data leakage probability

Target customers:

NSA, CIA, MI6, Mossad (intelligence workloads)

Pfizer, Moderna, Roche (drug discovery)

Goldman Sachs, Citadel, Two Sigma (quantitative finance)

SpaceX, Blue Origin, NASA (proprietary simulations)

Market size: $10B+/year by 2035 (every Fortune 500 company + 50+ governments)

THE LEGAL FRAMEWORK: CRYPTO IN SPACE

Question: Can governments force Tranquility to backdoor encryption or hand over keys?

Answer: No, because of international space law.

Outer Space Treaty (1967), Article II

"Outer space, including the Moon and other celestial bodies, is not subject to national appropriation

by claim of sovereignty, by means of use or occupation, or by any other means."

Translation: No single nation has jurisdiction over the Moon. Tranquility operates under:

International consortium governance (no single nation controls)

Multiple legal jurisdictions (US, EU, China laws all apply partially, none fully)

Arbitration-first dispute resolution (not national courts)

Example scenario:

US FBI issues subpoena: "Decrypt this user's data"
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Tranquility response: "We operate under international consortium agreement. US law does not

unilaterally apply. Request must go through Security Committee (requires 60% vote)."

Security Committee vote: US 30% + EU 20% + India 10% = 60% (can approve). But China 15% +

sovereign wealth 20% + others 15% = 50% (can block if US overreaches).

Result: Checks and balances. No single nation can force compliance.

Data sovereignty implications

Today's cloud: Data stored in US (AWS), subject to CLOUD Act (US can access any data, even

outside US).

Tranquility's cloud: Data stored on Moon (no national territory), subject to consortium rules

(multi-national consensus required).

Why this matters:

EU companies can use Tranquility without GDPR violations (data not in US jurisdiction)

Chinese companies can use Tranquility without violating Chinese data residency laws (neutral

ground)

Governments can store secrets without foreign adversary access (multi-party control)

The Moon becomes the world's first truly sovereign data haven.

WHY THIS MATTERS MORE THAN AI TRAINING

AI training is the headline: "3.5 GW of cheap compute for GPT-6."

Cryptographic sovereignty is the strategic value: "Infrastructure that no single nation controls,

securing the world's most sensitive data."

Analogy:

GPS: Marketed as navigation for cars. Real value: Precision timing for financial transactions, military

coordination, global logistics.

Tranquility: Marketed as AI compute. Real value: Post-quantum cryptography, air-gapped

computation, time-lock encryption for governments, banks, pharma, defense.

The AI revenue ($91B) pays for the facility.

The crypto revenue ($45B incremental) is why sovereign wealth and governments invest.
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Because in 2030-2040, when quantum computers break current encryption, whoever controls

post-quantum infrastructure controls:

Financial systems (every bank transaction)

Communications (every encrypted message)

Identity (every digital signature)

Secrets (every classified document)

Tranquility Computing isn't just a data center on the Moon.

It's the cryptographic backbone of a post-quantum world.

And it's governed by international consensus, not unilateral power.

That's worth more than $91 billion.

That's worth avoiding World War III over who controls encryption.

END OF XIII
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PART IX: JEVONS PARADOX

Why Cheaper Compute Doesn't Solve the Problem—It Accelerates It

Here's the uncomfortable truth about Tranquility Computing:

It doesn't solve the AI power crisis.

It delays it. Enables it. Transforms it. But doesn't solve it.

And that's not a bug. It's the entire point.

Because throughout history, every time we've made a resource cheaper and more abundant,

consumption didn't plateau—it exploded. More efficient steam engines didn't reduce coal

consumption. They enabled the Industrial Revolution, which burned vastly more coal than before.

Better gasoline engines didn't reduce oil demand. They created suburbia, road trips, and global

logistics networks that consumed orders of magnitude more oil.

This pattern has a name: Jevons Paradox.

Named after William Stanley Jevons, a 19th-century economist who observed that improvements in

coal efficiency led to increased total coal consumption, not decreased. The cheaper and more

efficient you make something, the more uses people find for it, and the more of it they consume.

Tranquility Computing follows the same pattern.

By making AI compute 4× cheaper ($3/GPU-hour vs. $12/GPU-hour on Earth), we don't cap AI

growth at some sustainable equilibrium. We unlock applications that were economically impossible at

$12/GPU-hour, which creates demand for even more compute, which creates the need for Phase 2,

Phase 3, and eventually expansion beyond the Moon.

This isn't a failure of planning. It's how technology works.

And if you understand Jevons Paradox, you understand why the Moon is the beginning of something

much larger, not the end.

THE PATTERN: EFFICIENCY CREATES ABUNDANCE, ABUNDANCE CREATES DEMAND

Let's trace the pattern across different technologies to see how consistent it is.

Case 1: Steam Engines and Coal (1800s)

Jevons' original observation:
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In 1865, England was worried about running out of coal. Reserves were finite, consumption was

rising, and some economists predicted depletion within decades.

The proposed solution: Build more efficient steam engines. If engines use less coal per unit of work,

total coal consumption will decrease, preserving reserves.

What actually happened:

James Watt's improvements made steam engines 3-4× more efficient than earlier designs. Coal

consumption per horsepower dropped dramatically.

Result: Total coal consumption skyrocketed.

Why? Because efficient steam engines became economical for applications that were previously too

expensive:

Textile mills: Mechanized weaving (previously hand labor)

Railroads: Long-distance freight and passenger transport (previously horses/canals)

Factories: Mass production of goods (previously artisanal workshops)

Ships: Steam-powered ocean vessels (previously sail, limited to wind patterns)

By 1900, England was burning 10× more coal than in 1800, despite engines being far more efficient.

Jevons' insight: "It is a confusion of ideas to suppose that the economical use of fuel is equivalent to

diminished consumption. The very contrary is the truth."

Case 2: Transistors and Computing (1960-2024)

Moore's Law: Transistor count doubles every 18-24 months, cost per transistor falls exponentially.

1971: Intel 4004 processor, 2,300 transistors, $200 ($1,200 inflation-adjusted) 2024: Apple M4 chip,

28 billion transistors, $300

Transistors became ~10 million times cheaper per unit over 50 years.

If you applied naive logic: Computing demand should have plateaued once everyone had "enough"

processing power for word processing, spreadsheets, email.

What actually happened:

Cheaper transistors enabled applications unimaginable in 1971:
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1980s: Personal computers (IBM PC, Apple II)

1990s: Internet, web browsers, e-commerce

2000s: Smartphones, social media, streaming video

2010s: Cloud computing, big data, machine learning

2020s: AI models with 1 trillion parameters, real-time video generation

Total computing power consumed globally: Increased by a factor of ~10 billion since 1971.

Pattern: Every time transistors got cheaper, we invented new uses that consumed vastly more of

them.

Case 3: Bandwidth and Data Transmission (1990-2024)

1990: 56 kbps dial-up modems, $20/month 2024: 1 Gbps fiber, $50/month

Bandwidth became ~20,000× cheaper per bit transmitted.

Naive prediction: People would use the internet for email and basic web browsing, then stop.

What actually happened:

Cheap bandwidth enabled:

Streaming video: Netflix, YouTube (4K video = 25 Mbps sustained)

Video calls: Zoom, FaceTime (HD video = 1.5 Mbps per person)

Cloud storage: Google Drive, Dropbox (automatic photo/video sync)

Gaming: Multiplayer games, cloud gaming (10-35 Mbps)

IoT: Smart homes, security cameras (constant streaming)

Total internet traffic 2024 vs. 1990: ~1 million times higher.

Pattern repeats: Cheaper bandwidth → more applications → vastly higher total consumption.

TRANQUILITY COMPUTING FOLLOWS THE SAME PATTERN

Now apply Jevons Paradox to AI compute:

Current State (2024-2025):
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Cost: $12/GPU-hour (AWS P5 instances, H100 GPUs) Applications economically viable:

Foundation model training (GPT-4, Claude, Gemini)

Large-scale inference (ChatGPT, Copilot)

Enterprise AI (customer service, code generation)

Applications NOT economically viable:

Personalized AI models (fine-tuned for individuals)

Continuous learning (models update in real-time from user interactions)

AI-powered scientific simulation at scale (protein folding for every drug candidate)

Multimodal understanding (video + audio + text processing for every YouTube video)

Tranquility State (2033+):

Cost: $3/GPU-hour (4× cheaper) Applications now viable:

1. Personalized AI Models

Today: Everyone uses the same GPT-4. Cost-effective because millions share infrastructure.

At $3/GPU-hour: Fine-tuning individual models becomes affordable. Your personal GPT-variant

trained on your writing style, domain expertise, communication preferences.

Compute required: 100-1,000 GPU-hours per person for initial training, 10 GPU-hours/month for

updates.

Market: 100 million users = 10-100 billion GPU-hours/year (vs. ~1 billion today)

2. Real-Time Continuous Learning

Today: Models frozen after training. Updates require expensive retraining ($100M+).

At $3/GPU-hour: Continuous fine-tuning on live data. Models learn from every interaction.

Compute required: 10× higher than static models (constant gradient updates).

Market: Every AI assistant becomes a learning system.

3. AI-Powered Scientific Discovery at Industrial Scale
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Today: AlphaFold proves protein folding works. But running it for every possible protein target is

cost-prohibitive.

At $3/GPU-hour: Pharma companies run protein folding for 100,000 drug candidates instead of 100.

Climate scientists run 1km-resolution simulations instead of 100km. Materials researchers simulate 1

million novel compounds instead of 1,000.

Compute required: 100-1,000× current scientific computing workloads.

4. Multimodal Understanding Everywhere

Today: Processing video is expensive. YouTube compresses, optimizes, serves pre-rendered

content.

At $3/GPU-hour: Real-time AI analysis of every video. Transcribe, summarize, index, answer

questions about any video instantly.

Compute required: 1,000× higher than text-only models.

5. AI Infrastructure ("AI Running Everything")

Today: AI assists with specific tasks (code generation, customer service, image editing).

At $3/GPU-hour: AI becomes the operating system for infrastructure. Traffic management (every city

intersection optimized in real-time). Energy grids (predict/balance load second-by-second). Supply

chains (optimize every delivery route globally). Manufacturing (adjust production in real-time based

on demand signals).

Compute required: Continuous, planetary-scale optimization.

The Demand Explosion:

Current AI compute demand (2024): ~20 GW globally Projected demand with current costs (2030):

200-400 GW

But if Tranquility drops costs 4×:

Actual demand (2035): 1,000-2,000 GW

Why? Because applications 2-5 above (personalized models, continuous learning, scientific

simulation, multimodal understanding, AI infrastructure) consume 10-100× more compute than

today's use cases.
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Jevons Paradox in action: Tranquility's 3.5 GW (2033) doesn't solve the 200 GW gap. It enables

applications that create a 2,000 GW demand by 2040.

WHY THIS IS GOOD (NOT BAD)

At first glance, Jevons Paradox sounds like failure:

"You built lunar infrastructure to solve the power crisis, but it just made the crisis bigger!"

Wrong framing.

The goal isn't to cap AI compute at some arbitrary level and call it "sustainable." The goal is to enable

human progress without destroying Earth in the process.

Analogy: Electricity in 1900 vs. 2000

1900 electricity consumption (US): 6 billion kWh/year 2000 electricity consumption (US): 3,800 billion

kWh/year

That's 630× more electricity.

Was that bad? No. Because that electricity powered:

Modern medicine (hospitals, refrigeration for vaccines, medical devices)

Communication (phones, internet, data centers)

Transportation (electric trains, EVs)

Quality of life (heating, cooling, refrigeration, lighting)

Could we have "solved" the 1900 electricity problem by capping consumption at 6 billion kWh/year?

Sure. But then we wouldn't have hospitals, internet, or air conditioning.

The point: Progress requires more energy, not less. The question is where you get it.

The Moon as the Pressure Relief Valve

If we try to supply 2,000 GW of AI compute on Earth by 2040:

Displace residential/industrial power users

Build hundreds of nuclear plants (15+ years per plant, massive opposition)

Burn fossil fuels (climate catastrophe)
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Cover deserts with solar (water usage, ecological impact, transmission losses)

OR:

Build it on the Moon:

No displacement (nobody lives there)

No ecological impact (already lifeless)

No grid constraints (build as much as needed)

No climate impact (waste heat radiates to space, not atmosphere)

Tranquility Computing doesn't prevent Jevons Paradox. It redirects it.

Instead of Jevons Paradox destroying Earth's environment, it drives expansion into space. The

demand explosion happens off-world, where there are no ecosystems to damage and unlimited room

to grow.

THE LONG-TERM VISION: EARTH + MOON PARTNERSHIP

By 2050, if Jevons Paradox plays out:

Earth's Role:

Innovation: Research, experimentation, model development

Interaction: Humans interface with AI, provide feedback, direct priorities

Low-latency applications: Real-time inference, interactive use cases (2.56s latency unacceptable)

Compute capacity: 50-100 GW (enough for interactive/real-time, not training/batch)

Moon's Role:

Scale: 200-500 GW (training foundation models, batch processing, scientific simulation)

Efficiency: Zero electricity cost, zero cooling cost, unlimited scalability

Batch processing: Workloads where 2.56s latency doesn't matter (training takes days/weeks anyway)

Cryptographic sovereignty: Post-quantum crypto, air-gapped computation

The Division of Labor:
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Earth: High-bandwidth, low-latency, human-interactive Moon: High-compute, batch-heavy,

cost-optimized

Example workflow:

Anthropic develops Claude 5 architecture on Earth (interactive experimentation, rapid iteration)

Trains Claude 5 on Moon (100,000 GPUs, 90 days, $3/GPU-hour = $65M vs. $260M on Earth)

Deploys inference on Earth (real-time responses, <100ms latency)

This is sustainable Jevons Paradox: Demand grows infinitely, but expansion happens where it

doesn't harm Earth's biosphere.

THE ALTERNATIVE: JEVONS PARADOX ON EARTH (THE BAD TIMELINE)

What happens if we don't build Tranquility Computing?

Scenario: Earth-Only AI Scaling (2025-2040)

2025-2030: AI demand grows from 20 GW to 200 GW

Utilities strain to supply power

Electricity prices spike (residential, industrial)

Blackouts in high-demand regions (California, Texas)

Political backlash ("Why are data centers getting power but we're not?")

2030-2035: Desperate infrastructure buildout

Accelerated fossil fuel use (coal, natural gas plants) to meet demand

Climate goals abandoned (Paris Agreement targets impossible)

Nuclear opposition softens out of necessity, but plants take 15+ years to build (too slow)

Renewable buildout maxed out (land use conflicts, transmission bottlenecks)

2035-2040: AI growth constrained or environment destroyed

Option A (Growth constrained): Governments ration electricity, cap AI data centers, innovation slows,

US/EU lose competitive advantage to nations that prioritize AI over environment (China, Middle East)
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Option B (Environment destroyed): Emit billions of tons of CO■ to power AI, accelerate climate

catastrophe, trigger refugee crises, geopolitical instability

Neither option is acceptable.

Tranquility Computing is Option C: Growth continues, environment preserved, expansion happens

off-world.

JEVONS PARADOX IS A FEATURE, NOT A BUG

The key insight: You don't fight Jevons Paradox. You plan for it.

Throughout history, attempts to cap resource consumption have failed:

1970s oil crisis: Predictions of "peak oil," calls for conservation. Result: Fracking, deepwater drilling,

oil production higher than ever.

Water scarcity: Predictions of freshwater depletion. Result: Desalination, wastewater recycling,

aquifer management. Consumption continues growing.

Rare earth metals: Predictions of shortages for electronics. Result: New mines, recycling programs,

substitution technologies. Production scales up.

The pattern: Scarcity drives innovation, innovation enables abundance, abundance drives new

applications, new applications create demand that exceeds original scarcity predictions.

Applying this to AI:

Scarcity (2024): Only 20 GW available, limits AI capabilities Innovation (2033): Tranquility provides

3.5 GW at 4× lower cost Abundance (2035): Cheap compute enables personalized AI, continuous

learning, scientific simulation New demand (2040): Applications consume 1,000+ GW, far exceeding

2024 predictions

The cycle continues: Phase 2 (10 GW), Phase 3 (50 GW), eventually expansion beyond the Moon.

This isn't a problem to solve. It's progress to enable.

And the Moon is where we start building the infrastructure for progress that doesn't destroy our home

planet.

THE FINAL POINT: TRANQUILITY ISN'T THE END, IT'S THE BEGINNING

Tranquility Computing (2033): 3.5 GW on the Moon Phase 2 (2040): 50 GW on the Moon Phase 3

(2050): 500 GW on the Moon Beyond (2060+): Infrastructure expands where needed—Mars builds
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for Martian settlement, orbital platforms, asteroid operations. Each world develops what it requires,

not Earth consuming everything.

Jevons Paradox guarantees that demand will always outpace supply.

The question is: Do we try to cap demand (impossible), or do we build infrastructure in places where

growth doesn't harm Earth?

Tranquility Computing is the proof of concept.

If it works—if we can economically build multi-gigawatt infrastructure on the Moon and beam compute

capacity back to Earth—then the model proves humanity can build beyond Earth. Mars will need

infrastructure for Martian civilization. Orbital platforms for their own purposes. Asteroid operations for

resource extraction. Each expansion driven by local needs, not Earth's overflow.

This isn't about solving the AI power crisis.

It's about proving humanity can grow beyond Earth's limits without destroying Earth in the process.

Jevons Paradox becomes the engine of space expansion, not the destroyer of Earth's environment.

And that's why cheaper compute on the Moon doesn't solve the problem—it transforms it into

something humanity has never done before:

Infinite growth that doesn't kill the planet.
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PART X: THE INVITATION

Join the Framework Development

If you've read this far, you understand what Tranquility Computing proposes:

3.5 gigawatts of AI compute infrastructure on the Moon by 2033.

Powered by thorium molten salt reactors. Cooled by passive radiation to deep space. Transported by

SpaceX Starship. Governed by international consortium. Operated profitably at 4× cost advantage

over Earth.

You've seen the economics ($91 billion investment, $273 billion profit over five years). You've seen

the technical specifications (90 reactor modules, 5 million GPUs, 350,000 m² radiators). You've seen

the geopolitical framework (China included at 15% with oversight, not excluded to trigger space Cold

War). You've seen the second-order effects (SpaceX becomes multiplanetary logistics, thorium

industry revives, post-quantum cryptography finds neutral ground). You've seen Jevons Paradox

guarantee that this is the beginning, not the end.

Now the question: What happens next?

This framework exists. The blueprint is complete. The Lego blocks are identified. The roadmap is

drawn.

But a framework doesn't build itself.

THIS IS NOT A PROPOSAL FOR PERMISSION

Let's be clear about what this document is—and isn't.

This is not:

A grant application seeking government approval

A white paper waiting for academic peer review

A business plan asking investors for permission to proceed

A thought experiment meant to gather dust in archives

This is:

A complete technical and business framework
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An invitation to collaborate on development

A call for partners who see the same opportunity

A blueprint ready for execution by those with capability and will

The difference matters.

Too many good ideas die waiting for permission from committees that will never grant it. Too many

frameworks gather endorsements from people who will never build them. Too many visions inspire

TED talks but never launch rockets.

Tranquility Computing is not waiting for permission.

It's seeking partners.

WHO THIS FRAMEWORK NEEDS

Building multi-gigawatt lunar infrastructure requires diverse capabilities. No single organization can

do this alone. Not SpaceX. Not OpenAI. Not the US government. Not China.

This requires a consortium—and the consortium needs specific partners:

1. AI Labs (Strategic Compute Demand)

Who: OpenAI, Google DeepMind, Anthropic, xAI, Meta AI, Alibaba, Baidu, Tencent What they bring:

Reserved compute capacity commitments, technical requirements definition What they get: 4×

cheaper training costs, unlimited scaling headroom, strategic independence from cloud providers

Specific needs:

Engineers who understand AI training infrastructure at scale

Product leaders who can commit to multi-year capacity reservations

CTOs who recognize the strategic value of compute sovereignty

If you're an AI lab: You're planning $10-50 billion data center buildouts over the next decade. The

question is whether you spend that on Earth (constrained by power, cooling, real estate) or invest in

lunar infrastructure that scales infinitely. Contact us to discuss reserved capacity and partnership

terms.

2. Sovereign Wealth Funds (Infrastructure Capital)
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Who: Saudi PIF, UAE Mubadala, Singapore GIC, Norway GPFG, China CIC What they bring: $30+

billion infrastructure investment capital What they get: 15-20% IRR, portfolio diversification into

uncorrelated asset class, strategic technology positioning

Specific needs:

Infrastructure investment teams familiar with 10-20 year horizons

Analysts who can model space infrastructure economics

Leadership willing to consider non-traditional asset classes

If you're sovereign wealth: You're already investing in terrestrial data centers, renewable energy,

nuclear power. Lunar infrastructure offers better returns with lower geopolitical risk (international

consortium, no single nation's jurisdiction). Contact us to discuss investment terms and governance

structure.

3. Engineering Partners (Technical Capabilities)

Who: Copenhagen Atomics (thorium reactors), SpaceX (transportation), NVIDIA/AMD (compute

hardware), Lockheed Martin/Northrop Grumman (systems integration) What they bring: Proven

technologies adapted for lunar environment What they get: Volume commitments, technical

collaboration, revenue from $91B deployment

Specific needs:

Nuclear engineers experienced with molten salt reactors

Aerospace engineers who've designed lunar landers/systems

Hardware engineers who build radiation-hardened computing

Systems integrators who manage complex multi-vendor projects

If you're an engineering firm: You have the components. You understand the physics. You know how

to adapt terrestrial technology for space. What you need is a customer willing to commit to volume

production. That's this consortium. Contact us to discuss technical collaboration and procurement

terms.

4. Government Partners (Strategic Positioning)

Who: US Department of Energy, European Space Agency, Indian Space Research Organisation,

Japanese JAXA What they bring: Regulatory facilitation, strategic technology access, $10 billion

capital contribution What they get: Leadership in defining space infrastructure norms, domestic job
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creation, scientific access

Specific needs:

Policy makers who understand AI as strategic technology

Regulators willing to work collaboratively on international frameworks

Science agencies interested in lunar research access

If you're a government agency: You're already investing billions in AI research, space exploration,

energy independence. Tranquility Computing addresses all three simultaneously. And it establishes

precedent for cooperative space development that benefits your strategic position. Contact us to

discuss partnership and governance roles.

5. Financial Institutions (Consortium Structuring)

Who: Goldman Sachs, Morgan Stanley, infrastructure-focused private equity What they bring:

Consortium structuring, financing expertise, risk management What they get: Advisory fees,

co-investment opportunities, access to unique deal flow

Specific needs:

Investment bankers experienced with large infrastructure consortia

Project finance specialists comfortable with space ventures

Risk analysts who can model novel asset classes

If you're a financial institution: You've structured $50B+ infrastructure projects on Earth. The

principles are the same on the Moon—just the details differ. And being first to structure space

infrastructure creates strategic positioning for the next 50 years of off-world development. Contact us

to discuss advisory and structuring roles.

WHAT PARTNERSHIP LOOKS LIKE

This framework is not a "take it or leave it" package. It's a starting point for collaboration.

Partnership can mean:

Level 1: Technical Collaboration

Review technical specifications, provide expert feedback

Identify gaps, suggest improvements, refine assumptions
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Contribute domain expertise (nuclear, aerospace, AI, finance)

No capital commitment required—just intellectual engagement

Level 2: Development Partnership

Joint development of specific subsystems (reactors, compute, thermal, robotics)

Co-design governance frameworks and international agreements

Shared IP development and licensing structures

Limited capital commitment, significant strategic collaboration

Level 3: Consortium Membership

Full partnership in framework execution

Capital commitment proportional to ownership stake

Board seats, governance participation, strategic direction

This is "we're building this together" level commitment

Level 4: Lead Sponsor

Anchor investor/partner driving consortium formation

Significant capital commitment ($5-15 billion)

Leadership role in governance and execution

Strategic positioning as primary architect alongside framework creator

You choose the level of engagement that matches your organization's strategic priorities and risk

tolerance.

The framework is flexible. The vision is fixed.

THE TIMELINE FOR ACTION

This framework is time-sensitive—not because of artificial urgency, but because of competitive

dynamics.

2026: Window of Opportunity
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Right now (December 2025):

SpaceX Starship is in development, lunar cargo capability 2-3 years away

Copenhagen Atomics targeting 2027 nuclear test, 2028-2030 commercialization

AI labs are planning 2026-2030 data center buildouts ($50-100 billion collectively)

China is planning lunar infrastructure (Chang'e program, 2030s south pole base)

No one has announced multi-gigawatt AI compute on the Moon

If Tranquility consortium forms in Q1-Q2 2026:

Secure best lunar landing sites before competitors claim them

Lock in SpaceX Starship capacity (limited launch windows)

Establish governance precedent (first mover sets norms)

Partner with Copenhagen Atomics before technology is widely licensed

Regulatory pathway starts (INSRB approval 18+ months, need early start)

If we wait until 2027-2028:

China may announce competing facility (loses first-mover advantage)

Best landing sites may be claimed by national programs

SpaceX capacity allocated to other customers (NASA, other commercial)

Thorium reactor technology licensed to competitors

Regulatory pathway delayed (2030+ operational timeline)

First mover advantage matters in space infrastructure.

The Moon is big, but optimal sites near the south pole (water ice access, near-continuous sunlight,

Earth visibility) are limited. Whoever builds first establishes operational norms, claims best locations,

and sets precedent for governance.

The window is 2026. Maybe 2027. Not 2028.

HOW TO ENGAGE
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If this framework resonates—if you see the strategic opportunity, the technical feasibility, the

economic advantage—here's how to engage:

For Initial Discussions:

Contact: info@pinkhouse.tech Subject line: "Tranquility Partnership Inquiry - [Your Organization]"

Include in initial email:

Organization name and your role

Level of interest (Technical collaboration / Development partnership / Consortium membership / Lead

sponsor)

Relevant capabilities or resources you bring

Timeline for internal decision-making

Preferred next steps (technical briefing / economic modeling review / governance discussion)

What Happens Next:

Phase 1: Technical Review (2-4 weeks)

Deep-dive technical briefings

Review framework specifications

Identify gaps, refine assumptions

Technical Q&A with framework creator

Phase 2: Strategic Alignment (4-8 weeks)

Governance structure development

Partnership term sheets

Consortium structure design

Legal and regulatory pathway review

Phase 3: Consortium Formation (Q2 2026)

Formal partnership agreements
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Capital commitment close ($10 billion first round)

Vendor selection and contracting begins

Regulatory engagement (INSRB, Presidential authorization process)

Phase 4: Execution (2026-2033)

Development (2026-2027)

Regulatory approval (2027-2028)

Deployment (2028-2033)

Operations begin (2033+)

For Media / Press Inquiries:

Contact: info@pinkhouse.tech Subject line: "Media Inquiry - Tranquility Computing"

Available for interviews, technical briefings, background discussions on:

Lunar infrastructure economics

AI power crisis and solutions

Space governance and international cooperation

Technical feasibility of off-world compute

For Technical Questions / Collaboration:

Resources available:

Full framework document (this paper, Parts I-X)

Technical appendices (detailed specifications, in development)

Economic models (budget breakdowns, sensitivity analysis)

Governance frameworks (consortium structure, decision-making)

All available at: pinkhouse.tech/tranquility

THE DEEPER INVITATION: BUILD THE FUTURE YOU WANT TO SEE
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Beyond the specific partnership opportunities, there's a bigger invitation here.

This framework represents a choice about what kind of future we're building.

Option A: Constrained Growth on Earth

Cap AI development to match electrical grid capacity

Fight over limited power, water, land, regulatory approvals

Create winners and losers (those with power access vs. those without)

Accept that Earth's finite resources limit human progress

Choose stagnation to avoid environmental destruction

Option B: Unconstrained Growth on Earth (Consequences Be Damned)

Build AI infrastructure wherever it's cheapest/fastest

Burn fossil fuels, displace communities, damage ecosystems

Prioritize technological progress over environmental protection

Accept climate catastrophe as the price of advancement

Choose destruction to enable growth

Option C: Growth Beyond Earth

Build AI infrastructure where it doesn't harm Earth's biosphere

Use the Moon's lifeless environment for industrial-scale operations

Preserve Earth for humans, ecosystems, quality of life

Enable unlimited technological progress without planetary destruction

Choose expansion to enable both growth and preservation

Tranquility Computing is Option C.

It's a bet that we can have both:

Technological progress (AI scaling, scientific discovery, human flourishing)
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Environmental preservation (Earth's ecosystems protected, climate stable)

By building the infrastructure for progress where there's nothing to destroy.

That's the invitation.

Not just to invest in a consortium. Not just to build lunar infrastructure. Not just to profit from cheaper

AI compute.

But to demonstrate that humanity can grow beyond Earth's limits without destroying Earth in the

process.

To prove that we can be both ambitious and responsible.

To show that expansion and preservation aren't contradictions—they're partners.

THE FINAL WORD

I invented this framework because the AI power crisis is real, and Earth's solutions are inadequate.

I refined it with Claude (the AI system from Anthropic) because AI-human collaboration produces

better results than either working alone.

I'm releasing it publicly because good ideas locked in private conversations don't change the world.

And now I'm inviting you to build it—because frameworks don't become reality without partners who

share the vision and have the capability to execute.

This is real.

The technology exists. The economics work. The geopolitics are navigable. The timeline is feasible.

What's missing is the consortium.

If you're an AI lab planning data center buildouts, a sovereign wealth fund seeking infrastructure

returns, an engineering firm with relevant capabilities, a government agency positioning for strategic

technology leadership, or a financial institution that structures complex deals—

You're who this framework needs.

Contact us. Let's talk. Let's build this.

The Moon is waiting.

Earth needs this.
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And 2026 is when it starts.

—Phil Cheevers Framework Creator, Tranquility Computing info@pinkhouse.tech

pinkhouse.tech/tranquility

December 2025

End of document
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