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00. Introduction. Why and what for a “private memorandum”?

The design of the Fusion Reactor and the RIF (Reliable Industrial Fusion) Plant in its foundational v101
model was born in “my head plugged into an AI” during the spring and summer of 2026. What you hold
in your hands is the practical, unfiltered application of the AAA Methodology (Architect-Assistant-
Auditors) assisted by Artificial Intelligence.

[ write this account of the ideation process with a very clear intention. [ want this memorandum to help

improve the machine’s architecture, but above all, I want it to perfect the underlying research methodol-
0gy.

[ intuit that the AAA Methodology itself will end up being a much greater discovery than the physical
construction of the reactor. Be that as it may, I face a project that transcends my own capabilities or those
of a small group of people (no matter how “expert” they may be). Keeping this design in a drawer or

attempting the classic closed development of a startup seems like an unforgivable mistake.

[ am fully aware of the real difficulties. Scaling this Everest will require multiple iterations and corrections
in both theoretical physics and civil works. However, the RIF v101 design is the first realistic base camp

we have to attempt the summit.

[ assume responsibility for all the errors that still breathe within this design. Some are mine, and others
belong to the parametric limits of the commercial artificial intelligences I work with daily. I have fine-
tuned the pieces and the thermodynamics to the point of paranoia, reaching the limit of what my own
mental health permits. Even so, I am absolutely certain that there are flaws [ have not managed to detect

(but which will be solvable if more eyes look at them).

Designing an industrial fusion reactor is the most devilish problem in the history of humanity. Publishing

a project of this extreme ambition and confessing that it has gaps is something almost no one does out of
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sheer panic of criticism (what if there is a glaring error and I make a fool of myself?). I see it differently.
To me, making mistakes while attempting to design a fusion reactor is an achievement in itself, and

it is also a step forward (all complex systems are created by progressive iterations).

The purpose of this private memorandum is partly a confession or an outlet, but it also has a strategic
point. I want to inspire others to follow this path or to propose other geometric solutions not yet explored.
But above all, it will be useful for us to lose our fear. I want us to lose the shame of trying to change things
we believe are impossible to change. Stagnation is a temporary illusion. Feudalism also seemed like the

only possible form of government in its time.

And while we're dreaming: Can you imagine if in universities around the world, tens of thousands of
students analyzed the reactor’s components, doing their master’s and doctoral theses to perfect each
part? Their theses would have a purpose, and their names could be anchored to a joint achievement of
humanity. Could “fusion” be the “Linux-on-steroids” of the 21st century? It will be if those who are now

20 years old try.

01. The Human, the Al, and the pole vault

Did I use Artificial Intelligence? Yes, to the limit of its capabilities. It is an absolutely indispensable tool.

Without it, it would have been impossible for me to even take the first step.

Now, does that mean the machine did the design? Not by a long shot. It is impossible to delegate the
design of a fusion reactor to an Al. Current language models operate under an unalterable principle:
they seek the statistically most probable scenario. The Al will dive into the immense database of human
knowledge and unearth marvels in welding manuals that no one has read in decades. But precisely be-
cause of this, the machine always tends to prioritize what already exists. It is structurally incapable

of inventing a new paradigm.

It has another added problem. It doesn’t get tired. And because it doesn’t get tired, it acts like a blind
excavator with a stuck accelerator. It doesn't know where to dig or when to stop. It digs toward an
absurd infinity. If in a fit of “inspiration” you try to create autonomous loops so the Al self-perfects by
kicking you out of the equation, the result is collapse: The machine drifts into hallucinations, proposing

alloys that do not exist or fantasy thermodynamics or even greater madness.

Furthermore, the Al gets completely lost when the parametric complexity is high (that is, when there are
lots of things that can change at the same time). Its proposals stop converging toward a solution and
transform into a random drift. Taming this hyper-savant ignoramus lacking common sense becomes a
first-order challenge. You have to learn to put chains on it to prevent it from making the same mistakes

over and over again.

[ view current Al simply as a pole designed to jump higher and farther. A clarification: Many assume
that pole vaulting is cheating and automatically minimize the value of human intellect. I propose you look

at it from another angle. The pole vault world champion clears six meters. If you think the merit belongs
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exclusively to “the long carbon fiber stick,” I invite you to grab the pole and jump the same six meters

yourself.

We are probably living through a historical transition. We will leave behind the era of mathematicians,
physicists, and engineers trained exclusively to accumulate data. We are squarely entering the generation

of specialists trained to pole vault.

For all these reasons, I would like to leave written here a concrete example of extreme pole vaulting:
the design of a fusion reactor (a complete reactor, with all the physical, engineering, and materials

calculations... and which is also realistic and can be built industrially).

02. Accidents and Biographies (“Transparency & Disclaimer”)

Before continuing, | want to make a small biographical clarification to put things into context. I studied
physics, mathematics, and programming applied to software development. | have always been fascinated

by the philosophy of science.

My true specialty and my main work for years has been mathematical logic. I am dedicated to the devel-
opment of the ULOGIC language (Universal-Logic-Language). It is a framework centered on mathematical
foundations and set theory. It is designed to address the paradoxes and structural gaps carried by formal
logic. Its most direct practical application is in the field of Artificial Intelligence through NeSy (Neuro-
Symbolic) architectures. Basically, it's about joining the brutal statistical learning capacity of neural net-
works with the exact, deterministic reasoning of traditional symbolic logic. If you are curious, you can
take a look at the project at https://ulogicmind.ai. In short: my daily work consists of trying to make

machines follow strict logical rules and stop hallucinating.

But in the day-to-day real world, one has to make a living. | have founded several tech startups aimed at
solving everyday problems. I have fought in the trenches with code, servers, marketing, investors, and

the execution of tangible projects.

Assuming [ am “an expert in something” (which I highly doubt), I could consider myself an expert in
doubting and finding the hidden architecture inside complex systems. But [ am not a math professional.
I do not publish articles in academic journals. Nor am I an expert in traditional physics. What interests

me is the pure logical structure pulsing behind the equations.

And, above all, I want to burn a warning to navigators into your mind. I am not an expert in plasma
physics or fusion reactors. Nor do [ pretend to be. I want to make that perfectly clear from this first

paragraph. Any emphasis I put on this point will always seem like too little.

How did all this nuclear fusion stuff start? Like almost everything truly interesting in this life, by pure

accident and entertainment.

[ am obsessed with the idea of trying to create physical models that are strictly coherent. Anyone with a

certain mathematical sensitivity can see the multiple logical patches that current physical theories drag
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along. The Quine-Duhem underdetermination thesis tells us something fascinating. Given the same em-
pirical data, it is always possible to construct multiple rival theories incompatible with each other,
but equally valid. Physics is not reality; it is an invented model to describe it. And when a paradigm
sprouts cosmological “epicycles” like dark matter or dark energy, you know the system requires a mas-

sive readjustment.

Looking for discrepancies in Maxwell’s equations at high speeds, I ended up looking at the guts of plas-
mas in fusion reactors. Itis the only extreme laboratory example where those phenomena occur. With the
help of Al and a good dose of mathematical intuition derived from previous work in fundamental physics
(RDT Electromagnetism), a “control panel” (Annex E) emerged capable of predicting which fusion ma-
chines were stable or unstable and why. And from there emerged a rather clear conclusion: Tokamak-
type reactors are a marvel of theoretical physics, but an absolute nightmare - and probably a fatal
mistake - for industrial engineering.

Trying to keep an unstable plasma eternally spinning on itself in a closed donut generates instabilities by
pure physical nature. The scientists at the ITER project are doing heroic work uncovering the secrets of
the universe. However, from the standpoint of the assembly line, commercial resilience, and maintenance,

closed geometry is a dead end.

The inspiration was crystal clear. It must be made linear and it must be lengthened. This led me
to research and discover that this same straight route was the one being followed by some of the most

successful private startups. At least the idea had foundations of steel in the real world.

That's where this experiment began. I tried to define an architecture using Al, but forcing it to trace
routes that hadn’t been done before. In a technological problem stuck for seventy years, being an ex-
pert is sometimes a deadly burden. Hyper-specialized knowledge forces you to immediately discard

theoretical madness that, added to other madness, could make a design industrially viable.

03. The “Human-Al” Collaboration Process (AAA Methodol-
ogy)

It is unfeasible to describe here the hundreds of iterations and the constant feeling of being absolutely
lost in the void. Artificial Intelligence is a formidable pole. But if you don’t know where you are aiming,

the machine knows even less.

However, this chaotic process allowed me to crystallize the foundations of the AAA Innovation Method
(Architect-Assistant-Auditors). If you want to survive hyper-complexity, the rules of this workflow are
the following:

¢ The architecture is imposed by the human: Al is programmed to propose exclusively what al-
ready exists and what is statistically popular. The human architect has the inescapable obligation

to provide intuition and make the lateral leap.
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« Alis the heavy excavator: When you face specific problems, the machine will dive into the infinity
of human knowledge. It will tell you exactly which doped alloy solves your structural friction. It

invents nothing new, but locates what already exists at superhuman speed.

¢ The Red-Team algorithm: If you ask the Al to validate your design, it will complacently agree with
you and tell you that you are a genius. That is the direct path to failure. You must order it to look for
vulnerabilities and attempt to destroy your architecture without mercy. Only after that adversarial

attack should you demand that it propose solutions within a strict limit of three iterations.

» Drift versus Convergence: It is natural to think that iterating infinite times with the Al will pro-
gressively refine the design. This is a dangerous lie. Without anchors, the language model suffers
a progressive “drift” toward absurdities of all kinds. To force the machine to converge, you have
to nail Inviolable Axioms to the wall and document a strict list of Dead Ends. These are failed

solutions that the machine is absolutely forbidden to propose again.

¢ Understand the music, ignore the lyrics: Throughout development, the Al will spit out hundreds
of equations at you. Trying to memorize them or fighting hand-to-hand with every mathematical
detail is useless. What really matters is grasping the physical intuition and the structural mechanics
pulsing behind the problem. You are the conductor of the orchestra and your only job is to find the

perfect melody (“do not try to beat a calculator at multiplication”).

In short, the architect provides the intuition combined with their knowledge and common sense, the

artificial assistant provides the inhuman brute force, and the auditors provide the final supervision:

1. Intuition (The Architect): Al looks for the average. The human looks for the shortcut or the ge-
ometric madness (e.g.: “if neutrons go in a straight line, let’s bend the tube”). The human sets the

course.

2. Brute Force (The Assistant): The Al receives the idea and begins calculating thousands of itera-
tions, tolerances, and metal catalogs. It must do this under a strict rule: it is forbidden to propose
solutions thatare in our “Dead End Cartography” (the log of things we already know explode). We do
not ask the Al to discover new physics. We use it for massive parametric sweeps, crossing materials
catalogs, and geometric optimization. The human dictates the architecture and the machine does
the computational dirty work (in physics, engineering, and materials). As the research advances
we must set “immutable axioms” that cannot be bypassed under any circumstances, and also docu-
ment “design guidelines” and “design prohibitions” that guide the Al in successive iterations (which

it sometimes respects and sometimes does not).

3. Common Sense (The Auditors): The community looks at the Al's result. Can this be manufactured
or is it an impossible shape to machine? If the part survives human critique, it is added to the

blueprints. If it fails, it goes to the Dead End.

This is how we get the machine to empower us without letting ourselves be dragged down by its halluci-

nations.

Now, let’s put a dose of realism on the table. To govern this process you need to have a solid foundation
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of physics and mathematics from minute one. You cannot arrive being an absolute ignoramus and expect

the algorithms to work miracles for you.

What [ am trying to demonstrate with this “private memorandum” is that you do not need to be a hyper-
specialized researcher in a specific academic niche to direct the project’s engineering. You only need to

know how to read the general sheet music to realize when the orchestra is out of tune.

04. The “LinealFRC6T” Design Story (Insoluble problems eas-
ily solved)

When you face a problem that has been stuck for seventy years, the first temptation is to try to be a genius
with complicated genius ideas. My approach was exactly the opposite. I decided to simplify the architec-
ture to the maximum to seek the cheapest possible energy. To achieve this, we imposed an unbreakable

design rule: Boredom. The maximum industrial boredom possible.

We decided to forget about genius toroids and monstrous magnets with unattainable conditions. We
wanted a straight design. Predictable. Something you could build by assembling modular catalog parts.
If the price to pay was designing an aesthetically ugly and purely industrial plant, we accepted it without

a problem. The only mandate was to get energy at a price the world could pay.

For this to be realistic, we had to use Deuterium-Tritium (D-T). I know perfectly well that there are ad-
vanced aneutronic fuels, such as Proton-Boron (and other combinations). In theory, they are the ideal
scenario, but in practice, they demand impossible temperatures and generate X-ray radiation that ruins
the machine’s thermal balance. The sensible thing is to settle, use D-T, and prepare for the war against
the rain of neutrons. From there, the process became a succession of theoretically insoluble bottlenecks.

And we solved them one by one applying lateral thinking and catalog technology.

§ Challenge 1: Manufacturing the bullet and the flight limit (The magic of
the hollow ring)

If you review history, you will see that old linear reactors failed for a very basic reason: when trying to
confine the plasma and force it to bounce in a short space, the gas always escaped through the ends. That

failure was what turned the closed design (Tokamak) into an untouchable dogma.

Our proposal turned that idea upside down. We decided to use a linear design where the plasma en-
ters at one end, exits at the other, and does fusion along the way while flying. The intuition is simple:
if the tube is long enough, the neutrons are diluted over an immense surface and you save the integrity of
the steel. Furthermore, we set the use of commercial magnets at 6.0 Teslas so as not to skyrocket financial

costs.

But how does a gas fly without falling apart? Here enters the FRC configuration (Field-Reversed Configu-

ration). To understand it without math, imagine our plasma is not a chaotic ball, but a hollow cylinder,
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a kind of “smoke ring” made of stellar fire. This smoke ring generates its own magnetic fields that keep it

squeezed in on itself.

We didn’t have to invent this physics. Experiments by companies like TAE have shown that if you inject
neutral particles (NBI) into this ring before it starts moving, you give it a gyroscopic effect (as if you spun

a top). That spin stabilizes it so it doesn’t collapse for about 30 milliseconds.

So following the industrial mentality, let's use what works: Let’s fix that time window (30 milliseconds) as
a non-negotiable limit (at least we know it has been tested experimentally). And consequently, to travel
an 80-meter barrel in 30 milliseconds, you need your “smoke ring” to reach a cruising speed of 2666

meters per second (Mach 7.8 speed).

§ Challenge 2: Progressive acceleration (The Kkilometric injector)

Can a normal injector push a gas to Mach 7.8 and heat it to millions of degrees all at once? Impossible. If
you hit it with a 3 Gigawatt hammer blow in a small space, you cause an electric arc that melts metal and

ceramic instantly. It seemed like the end of the project.

The solution was to stop using brute force. The curious thing here is that it never occurred to the Al to
propose kilometric injectors. I suppose it didn't suggest it because no one has written such a thing in

orthodox fusion manuals. I had to force the machine to simulate a 60-meter long injector tube.

The logic behind this is a no-brainer. If you lengthen the runway, you have much more time to push. In that
immense corridor, magnetic waves accelerate the ring and radio frequency antennas docilely preheat it
to 12 keV before throwing it into the war zone. The numbers added up. It worked perfectly and protected

the parts.

The initial intuition over and over again: more boring, longer.

§ Challenge 3: Surviving hell and the “invisible bumper” (FLiBe and Tiles)

Throughout the 80-meter main tube, the smoke ring spits out a constant radioactive hell. To absorb that
heat and create new Tritium, we pump an immense river of liquid salt (FLiBe) behind the steel wall. But
here you run headlong into electromagnetism. If you force an ion-filled liquid to cross a 6.0 Tesla magnetic

wall, the fluid crashes against the field, stops dead, and bursts the pipes from overpressure.

We solved it with pure plumbing. We injected the salt at a grazing angle of barely 8 degrees and welded
enormous longitudinal steel macro-fins aligned perfectly with the magnets. The fluid slides down these

rails without ever crossing the lines of force.

But a terrifying problem remained: What happens if the smoke ring deviates a millimeter from its
axis while flying through the barrel? If it touches the wall, the reactor melts. The Al proposed adding
radars and active electronic sensors to correct the course, but radiation would destroy those electronics

in minutes.

The answer was to use a passive magnetic bumper. We embedded Tungsten-Rhenium (W-Re) tiles
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into the bottom of the steel channels, bathed by the liquid salt. It was crucial to design flat, flush tiles;
an earlier design proposed using “cylindrical rods,” but in fluid dynamics, we discovered that a round rod
would create lethal turbulence in a salt as thick as FLiBe. With the flat tiles we maintained perfect laminar
flow. If the plasma tries to deviate toward the wall, it naturally induces a current in these ceramics that

unleashes a repulsive force (Lenz’s Law). The plasma repels itself and returns to the center. Passive magic.

The essential physical ideas of this type of solution are fortunately known in the literature. What we had
to do with the Al was “finish assembling it all” carefully and verify that it was going to work (which is no

small feat!).

§ Challenge 4: Optical blindness (The suicidal injector)

At this point, we almost threw in the towel. If you put the injector in a perfect straight line with the
combustion chamber, neutrons will fly straight backward and destroy the injection antennas in a matter

of hours.

The Al panicked and froze. It proposed solid titanium doors closing at supersonic speeds to stop the
radiation. A sci-fi hallucination (moving huge masses in milliseconds). The Al in “excavator mode” kept

proposing solutions along the same lines one after another.

Time for a coffee: If the problem is that the injector is in a straight line with the main tube, and fusion
neutrons travel in a straight line backward and break the injector... then let’s not put them in a straight

line.

The obvious answer (for a person, coffee in hand -literally, the coffee part is true-) was not to align the
injectors. We offset them to an angled line and connected them to the main barrel using a very gentle
curved elbow of 13 meters and a very wide radius, just enough so they are no longer aligned. Magnets can
guide the charged plasma through that curve without a problem. However, neutrons coming back from
the core carry no electrical charge, ignore the magnets, and fly in a straight line. They end up peacefully
crashing against the outer wall of the curve. We shielded that blind wall with a tungsten honeycomb and

boron carbide microspheres. We had achieved total optical blindness.

The details of the boron carbide (or others) are provided by the Al. But the plumbing (the simple part) is

a lateral leap of thought that the Al cannot make because “it hasn’t seen it written anywhere before”.

§ Challenge 5: Braking the beast (Direct conversion and the gas target)

After 80 meters, you have the plasma ring fusing and flying at Mach 7.8. If you crash such inertia into a

wall, you vaporize the building’s foundations. We had to brake it without touching it.

We decided to drastically widen the pipe at its final section and let the magnetic field drop sharply to
0.75 Teslas. Upon losing the corset oppressing it, the plasma expands suddenly, grazing an outer copper
cage (DEC Nozzle). By pure induction, that friction magnetically brakes the projectile and transforms its

inertia into pure electricity (vital energy to self-supply the reactor’s own antennas).

The main energy (80% is in the neutrons) is harvested with the FLiBe mantle. But the other residual
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20% is in the flying ions (fusion itself accelerates them). And the direct electromagnetic extraction by
“inductive braking” adds extra essential energy to self-supply the plant itself (and also “brakes”, which is

necessary).

To finish the job and put out the fire, we made the gas go through one last curve. Right there we shot
a cloud of cold Helium at it. We call this the Gas Target. The plasma collides, steals electrons from the
helium, and loses its ionic charge all at once. Upon losing its magnetism it disintegrates, becoming a

simple harmless gas that docilely enters a static chamber.

By the way, the last curve was also necessary to solve another problem: backward radiation that would

go back to the DEC nozzle. So the solution was similar, a curve so they “could not see each other”.

§ Challenge 6: The vacuum plug and the Gatling System

The final headache remained. How do you empty such a volume of gas to prepare for the next shot?

Suctioning it brutally from the ends was aerodynamically impossible.

Here I had one of the biggest fights with the Al. The machine, obsessed with maximizing energy, proposed
firing one projectile after another in the same tube, like a machine gun, several times per second. But that
is impossible. So the plasma does not collapse against air particles, the conduit must be restored to an
ultra-high vacuum before firing again. The thermodynamic mathematics were ruthless: evacuating that

immense pipe takes exactly 7.5 seconds. In nuclear physics, 7.5 seconds between shots is an eternity.

So the first recipe is to settle: It takes “about 10 seconds” (in the end we calculated about 7.5 s) to be able

to empty the tube. This idea aligns with our “more boring is better” design guideline.

The main point is that it is possible to empty it in that time, with a double solution: First, instead of
vacuuming from afar, we use the plasma itself as a piston (Ballistic Mass Transport) that drags the gases
toward immense vaults at the ends of the tube. There, we deploy panels of a chemical alloy (Zirconium-
Vanadium-Iron) kept at 200 °C. Upon contact, this surface “swallows” 80% of the reactive fuel almost
instantly. But the remaining 20% are inert Helium ashes that the panel cannot absorb. To get them out,
we had to couple immense perimeter vacuum turbopumps (strictly oil-free) that spend those 7.5 seconds

suctioning tirelessly. It can be emptied with existing technology.

The problem was that a tube firing once every 7.5 seconds generates a massive blackout between pulses,
something that would fry the electrical grid. Since we couldn’t bypass aerodynamics or make the vacuum

faster, the solution was to look to the 19th century: rotary sequential combustion.

If one tube fires very slowly, let’s put several tubes in sequence (just like a normal, everyday combustion

engine).

Suddenly, everything clicked. We designed a matrix of 40 reaction tubes. You have 30 active and 10 in
reserve. They fire in sequence one after the other, overlapping their beats exactly like the pistons of an en-
gine block or the barrels of a Gatling machine gun. Thus we mask the 7.5-second limit. This configuration
delivers constant, stable energy to the grid. And if a module is damaged by radiation, a robot extracts it

diagonally (not the whole tube, just the piece that needs repairing) without stopping the rest of the plant

10
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from operating.

§ The Visual Summary: The life of a ring at Mach 7.8

If you zoom out from the technical details, the entire process is relatively simple. The life of the projectile
happens in barely 110 milliseconds. A magnetic smoke ring is born in the injector. We give it a spinning-
top twist so it doesn’t tip over and accelerate it down along 60-meter ramp. The ring takes a curve, enters
the 80-meter main barrel, and ignites at 15 keV. It travels floating in a vacuum,; if it twists, the wall bumper
magnetically pushes it toward the center without touching it. While flying at 2666 m/s, it radiates massive
heat that warms the liquid salt flowing along its exterior. At the end of the straight, the tube widens, the
ring brakes releasing an electrical beat, crashes into a cold gas cloud, and disintegrates. The chemical wall
swallows the useful gas and the perimeter turbopumps suck out the ashes for 7.5 seconds, leaving the

tube in an immaculate vacuum, ready to fire again. A perfect industrial choreography.

§ OBSERVATION: The chaos behind the structure

[ have tried to structure this story into clean challenges to make it understandable, but reality is never this
orderly. Development was a continuous zigzag, a labyrinth full of dead ends and calculations that forced

us to start from scratch over and over again.

But there is something that is rigorously true. The great pieces of this architecture were born from very
simple sparks of lateral thinking. They are pure intuitions within the reach of anyone willing to think and
drink coffee. Once you have that “happy idea”, the Al works overtime to do the dirty work, square the

thermodynamic equations, and certify that your madness does not break the laws of physics.

What I take away from this whole journey (at times it was also a headache) is not just the reactor design,
although I believe it is more than likely going to work. The real discovery has been uncovering the method.
Facing this alone is impossible, and leaving it solely to an Al machine is suicide. When you combine human
intuition with brute computational force, the barrier of the impossible simply disappears. I am convinced

that refining this AAA Methodology will give us the engine for the next great scientific revolution.

05. Provisional Conclusions

Science is the best map we have to understand the world. However, at least half of that map is wrong, and

the problem is we don’t know which half.

Accepting that we know (almost) nothing is the only way to move forward. In nuclear fusion, treating
fifty-year-old dogmas as sacred has been a death trap. Engineering manuals are just that: maps, not the
real territory. If you have been stuck in a dead end for seventy years, you have an obligation to grab a

pencil and draw another path.

All of this started almost as a game, a theoretical physics problem in a notebook. And it has ended in

the design of a forty-tube industrial plant that looks like a freighter’s engine block. But, at the end of the
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ANNEX . The Symphony of Fusion (Or how to fine-tune engineering so physics doesn’t destroy the
machine)

day, the most important thing I take away from here is not the machine. The true discovery has been

understanding how we can fight the impossible.

That's where the AAA Methodology (Architect-Assistant-Auditors) changes everything. It is our best
tool so as not to drown in complexity. The human being provides the madness, the daring, the crude
plumbing, and the leap into the void. Artificial intelligence acts like a tireless excavator, searching through
millions of data points to find which catalog piece can withstand the blow. Separately, we are useless.

Together, we change the rules of the game.

We are barely scratching the surface of what it means to research like this. The first impact of this alliance
is not going to be an abstract work of art. It is going to be a crude, boring, and viable reactor that ends the

energy crisis using heavy metalwork.

But the most beautiful part comes later. In the end, I realized that we were not just designing a machine to
generate light. We were learning to think and organize ourselves in another way. If we open the blueprints,
if we let this “Linux on steroids” pass through the hands of thousands of minds around the world, fusion
will cease to be a myth. The technology is already on the table. Now we only need the collective audacity

to start building it.

ANNEX I. The Symphony of Fusion (Or how to fine-
tune engineering so physics doesn’t destroy the ma-
chine)

Transforming theory into an operational power plant required dismantling dozens of structural bottle-
necks. We faced brutal aggressions from thermodynamics, plasma physics, and materials science. To get
out of that labyrinth alive, we imposed an unnegotiable golden rule. Itis strictly forbidden to invent magic
alloys. It is forbidden to apply extreme engineering if we can dodge the blow by altering the geometry.

Linear meters of steel are cheap. Extreme physics is not.

There are no shortcuts here. Either everything fits at the same time or the thermodynamic house of cards
collapses. Plasma kinematics, metal strength, and assembly line logistics must dance in a perfectly syn-
chronized symphony. If theoretical equations demand tolerances that engineers cannot forge in a factory,
the design is thrown in the trash. Every piece of this puzzle is a gear that must engage on time to prevent

the reactor from blowing up.

As a documentary record, [ present here the abbreviated catalog of our master solutions. This entire ar-
senal is based on the COTS (Commercial Off-The-Shelf) paradigm. This means building the plant using
exclusively catalog components, certified steels, and technology previously validated by the petrochemi-

cal and aerospace sectors. We reject unattainable materials that only exist on an academic chalkboard.

Everything described below is buildable today.
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§ The Master Geometry: The Stretched “S” Tube and its 9 Phases

The greatest structural secret of the reactor does not reside in a magic component. It resides in its macro-
geometry. The chamber is not a simple, straight cylinder. It is a structure divided into 9 functional phases

that draw an immense, very elongated “S”. This shape dictates the perfect choreography of the plasma:

+ The Birth (Phase 1): The injector starts on a service track offset about 21 degrees from the main

axis. It docilely preheats the gas over 60 meters.

¢ The First Turn (Phase 2): The plasma takes a gentle curve to merge onto the central highway.
This inflection is vital. It creates a blind Tungsten wall that prevents core neutrons from traveling

straight backward to destroy the injector.

¢ The Central Hell (Phases 3, 4 and 5): Constitutes the immense 105-meter ballistic straight. The
plasma receives the definitive thermal thrust, ignites, and travels the barrel pouring megawatts of

heat onto the walls. Finally, it expands in a nozzle to brake and generate pure electricity.

¢ The Second Turn and Death (Phases 6, 7, 8 and 9): After exhausting its useful energy, the surplus
gas takes a second reverse curve (Phase 6) deflecting about 30 degrees. The physical shrapnel is
thrown straight against a sacrificial wall. The clean ionic flow diverts, is neutralized by an injection

of cold gas (Phase 7), and dies meekly in an empty tank to be sucked out by peripheral pumps.

Each phase fits perfectly with the next. The plasma is born at rest. It takes the curve, accelerates, achieves
ignition, expands to generate current, and transitions into harmless gas. If the conduit were completely
straight, the machine would self-destruct due to its own supersonic kickbacks. The elongated “S” saves

the design.
2D Visual Sketch with Horizontal Central Tube (omitting curved sections)

¢ Left Section: Straight line of 60 meters. Advances with a convergence angle of 212 relative to the

main axis.
¢ Central Section: Absolute straight line of 105 meters.

« Right Section: Divergent straight line of 20 meters. Moves away with an angle of 302 relative to

the main axis.

[Injector: 66m] [Central Barrel: 105.50m] [Terminal: 206m]
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§ Topology and Civil Structure

¢ The Gatling Matrix (30+10): We reject the monolithic reactor concept. We deploy 40 independent
reaction tubes. We operate 30 at maximum power and keep 10 rotating in reserve to regenerate
the vacuum. If the electrical grid demands less energy, we turn off tubes. If it demands a peak, we

accelerate the cadence. We bury classic nuclear rigidity.

¢ 452 Herringbone Geometry: Tubes are not aligned in parallel. They are installed diagonally em-
ulating a fishbone. This trigonometry compresses the civil building’s footprint by 22%. It allows
cranes to extract a damaged cartridge by sliding it down diagonal corridors without invading neigh-

boring tubes.

¢ “V” Gravitational Rolling: The steel barrel grows 72 centimeters by pure thermal expansion upon
reaching 600 °C. Bolting it to the floor would cause destructive buckling. The solution requires
resting it loosely on solid ceramic rollers running inside “V” shaped rails. The tube stretches freely.
Gravity forces it to always rest exactly in the vertex of the rail, preserving unbreakable optical align-

ment.

2D VISUAL SKETCH: (Footprint 399m x 288m)

[PORT LOGISTICS ZONE]

AU VAN AU VAN WA AU VAN A\ \ \ \ <- Clusters (5 tubes ea.)
AU AN AU AN AU AN AU AN
AU AAY AU AAY AU AAY AN AAY
AU AAY AU AAY AU AY AR AAY
AV W W A AN AN AN RN AU NN
[CENTRAL FLiBe TRENCH
A AV A A,
YA YA, /11 YA,
/11 A A A
/11 /11 /11 YA,
/177 /11 /11 / / / / [/ <- Clusters (5 tubes ea.)

[STARBOARD LOGISTICS ZONE]

¢ The Tubes (Diagonal Lines): Each bar represents the top view of a complete ballisticline of almost
185 meters.

¢ Strict 452 Angle: Arranging the chassis diagonally compresses the building’s overall length. In-
stalling them in an orthogonal parallel layout would have resulted in an absurdly long and expensive

industrial nave.

¢ The Central Trench (Double Line =): Constitutes the plant’s underground backbone. All tubes
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dump their thermal heat by pure gravity into this massive manifold. The channel routes the molten

salt toward the civil Power Island located at the extramural end.

« Extraction Corridors (Gaps between Clusters): The blank spaces operate as robotic roadways.
When a central segment suffers atomic fatigue, we do not remove the entire tube. The segment
is decoupled, slides diagonally into the intermediate corridor, and travels to the Hot Cell without

hindering the billing of adjacent clusters.

§ Plasma Dynamics and Magnetism

« Distributed Heating (Off-Axis): Heating the gas to 12 keV with a single electrical hammer blow
melts insulators via electric arcing. We solved this by stretching out the preheating. We use an im-
mense 60-meter pre-tube. Radio frequency antennas raise the projectile’s isotherm docilely along

its own acceleration.

¢ Inductive Brake (DEC Expansion): Crashing into a wall at the end of the straight would disinte-
grate the reactor. We decided to abruptly drop the magnetic field from 6.0 to 0.75 Teslas. Losing
its corset, the plasma suddenly widens, grazing an outer copper cage. That electromagnetic friction

brakes the Mach 7.8 inertia and harvests gigawatts of electricity without physical contact.

¢ The Gas Target: Permanently extinguishing the residual plasma requires an inelastic collision. We
shoot a dense cloud of cold Helium at it. The plasma steals electrons, neutralizes electrically, and
loses its magnetic memory. Decoupled from the magnets, it expands like a harmless gas inside a

static vault.

§ Fluid and Heat Management (The FLiBe mantle)

¢ Grazing Injection and Longitudinal Fins: Pumping 3920 kg/s of liquid salt through a 6.0 Tesla
magnetic wall paralyzes the fluid via the Hartmann force. We solved it by injecting the salt with an
almost parallel tilt of barely 8 degrees. We equip the steel with huge longitudinal macro-fins aligned
perfectly with the magnetic field. The fluid slides down these channels without crossing the force

lines. Hydrodynamic blockage disappears through pure heavy plumbing.

¢ The Chloride Thermal Battery (TES Buffer): The reactor emits heat in the form of sudden beats
at 4 Hz. Dumping this flow directly would destroy the civil turbine via isochoric fatigue. We divert
the load to immense passive pools of cheap chloride salts. They act as a colossal flywheel delivering
gentle heat. Faced with a sudden grid collapse, they swallow all the reactor’s energy with absolute

thermodynamic safety.

+ The Oxygen Firewall: Between the radioactive salt and the commercial turbine we install an in-
termediate Helium gas circuit at 100 bar. We inject microscopic traces of pure Oxygen into it. If a
Tritium atom tries to leak, it reacts immediately creating heavy water. We easily trap this moisture

in static zeolite filters. We guarantee zero radiation in the civil grid.
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§ The Miracle of Vacuum and Fuel

¢ The Chemical Wall (NEG Catcher): Emptying an immense tube at the incompressible limit of 7.5
seconds is aerodynamically impossible. To achieve it, we deploy 50 m? of Zirconium-Vanadium-
Iron alloy panels in the extramural terminal chambers. At 200 °C, this surface chemically absorbs
80% of the hydrogen gas pushed by the plasma instantly. When the tube rotates to the reserve
phase, we bake those panels at 550 °C so the metal exudes the valuable Tritium and we can recycle

it. The surplus inert Helium freezes in peripheral traps at 4 K.

¢ Palladium-Silver Strainers: Purifying gaseous Tritium requires repelling Helium. We pressurize
the mixture against Palladium membranes at 400 °C. It works like a sieve at the atomic level. Tritium
dissociates and passes through the solid metal. Helium bounces off. We save the immense electrical

toll of commercial centrifuges.

¢ Vacuum Towers and Active Bubbling (Falling Film + Helium Sparging): Extracting freshly bred
Tritium in the heavy liquid salt requires pumping the fluid into tall depressurized towers. We ini-
tially assumed the gas would bubble out spontaneously during the fall. Fluid dynamics forced a
reality check on us. The salt’s surface tension was so high that it trapped Tritium inside. The solu-
tion was to inject a hurricane of high-pressure Helium micro-bubbles from below. This blow hits
counter-currently, breaks the tension, and drags the fuel toward the extractors. We accept the elec-

trical cost of compressors in exchange for bypassing the centrifugation of heavy fluids.

¢ The Beryllium Sacrificial Bed: Atomic radiation converts the Fluorine in the salt into a lethal cor-
rosive acid. It devours the steel metalwork from the inside. We gave up searching for invulnerable
magic alloys. We divert a percentage of the flow to tanks filled with simple, confined Beryllium peb-
bles. The metal dissolves and sacrifices itself to neutralize the acid’s pH. It protects the structural

infrastructure purely passively.

ANNEX II. Tutorial for mortals: The raw and fasci-
nating reality of nuclear fusion

[ have written this little tutorial as an introduction to nuclear fusion intended for a general audience.
Sometimes we get scared by advanced physics, but the truth is that even the most complex theories in
science are born from very basic intuitions, things anyone can easily visualize in their head. Then come the
technical details and heavy machinery. Butbelieve me, even the mostbrilliant scientist in the world works
from that same everyday perspective: first you understand the general scheme with simple concepts and

then you fight to the death with the details. And that is exactly what we are going to do here.
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1. Overview: An absurdly easy idea (in theory)

The theory behind nuclear fusion is, actually, child’s play. The idea is astonishingly easy: take two atoms
of gas, squeeze them together very hard until they merge into one and, along the way, release a brutal

amount of energy. It is exactly the same thing the Sun does.

On paper, the recipe is no mystery. You just need to heat a gas, confine it so it doesn’t escape, and wait.

Sounds simple, right?

The problem is that when you try to build that “Sun in a bottle” here on Earth, physics and engineering
ally against you. What begins as a beautiful, elegant concept on a chalkboard quickly transforms into one

of the most devilish technical challenges in all of human history. Let’s see why.

§ The Main Fuel: Deuterium and Tritium (D-T)

The least impossible path to achieving fusion requires heating a gas to 150 million °C until it becomes
plasma. For this we use a mixture of Deuterium and Tritium (D-T), which are two heavy siblings of hydro-

gen.

Upon colliding and fusing, these atoms create Helium and release a neutron that shoots out carrying away
80% of the energy generated. The method for harnessing this is very rustic. Basically, we use those
speeding neutrons to “heat things up” (like water or liquid metals) and we use that heat to spin turbines,

exactly as we would do in an old coal power plant.

§ The Broken Dream of Aneutronic Fuels

There are other gas combinations that barely produce any neutrons. This would be heaven on Earth
because it would save us from dealing with radiation and allow us to convert plasma energy directly into

electricity using magnets, bypassing turbines.
But this dream clashes head-on with reality:
1. The temperatures needed to ignite these gases are colossal, reaching billions of degrees.

2. Alternative elements other than D-T, such as Helium-3, are almost impossible to obtain on our

planet.

3. Plasma at those temperatures emits massive X-ray radiation that cools the reactor much faster than

fusion can heat it up.

§ The Confinement War

Having ruled out magical alternatives, we have to put up with the Deuterium and Tritium mixture and

fight the neutrons.

Since you cannot put a gas at 150 million degrees into a normal physical container without melting it

instantly, you have to lock it in a “cage” made of magnetic fields. Being so hot, the plasma tries to expand
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and explode outward, so your magnets have to push with immense force inward to crush it.

For fusion to occur you need the stars to align: enough particles, packed tightly enough, and for the neces-
sary amount of time. Over decades, reactors shaped like straight tubes, highly complex magnetic donuts,
or cannons shooting plasma into the center have been tested. They are all just different attempts to win

this same battle to keep the plasma still and squeezed.

2. The Mechanical Reality: Heat, Walls, and Molten Salt

If physicists sweat bullets to confine the plasma, materials engineers live a nightmare keeping the reactor
from self-destructing. Magnetic fields trap the hot gas, but the neutrons generated by fusion have no
electrical charge. This means they completely ignore the magnets and shoot out like bullets crashing

against the reactor walls.

§ The Breeding Blanket and the Magic of FLiBe

To catch the heat from those neutrons, we line the reactor walls with a thick shield called a “blanket”.

Inside this blanket we circulate a liquid to absorb the impact and carry the heat to the turbines.

The star of the show here is FLiBe, a molten salt of lithium and beryllium fluoride. It is almost perfect
because it withstands brutal temperatures without boiling. But its most critical function is different. It
turns out that the Tritium we use as fuel is radioactive, scarce, and incredibly expensive. So we have to
manufacture it ourselves. When fusion neutrons strike the lithium floating in this molten salt, they break

it and generate new Tritium. Then we “just” have to filter out that Tritium and return it to the reactor.

§ The Neutronic Hell

The drama is that, before reaching the molten salt, the neutrons have to cross the solid wall of the steel

or tungsten reactor. And they do so with monstrous energy.

When a neutron strikes the metal, it knocks atoms out of place. In a commercial reactor, every atom on
the inner wall will be knocked out of its original position dozens of times a year. The result is catastrophic.
The metal loses its elasticity and becomes as brittle as glass, it swells deforming the reactor, and to top it
off it fills with gas bubbles inside that crack it.

3. The Catalog of Daily Nightmares
To cap it all off, here is the blacklist of common headaches in reactor design:

¢ The Tritium Margin: For every Tritium atom you burn, you have to generate at least one new one

so you don’t run out of fuel. No one in the world has yet managed to demonstrate that a reactor can
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maintain this closed cycle on its own.

+ The Exhaust Pipe: You have to get rid of the helium ashes that have already burned. In traditional
static reactors, the part in charge of this (the divertor) receives concentrated heat comparable to
touching the surface of the Sun, eroding until it melts. It is a dead end. In our RIF design, we dodge
this monster at its root: instead of crashing the fire against a fixed wall, we let the moving plasma ex-
pand and put it out with a curtain of cold gas (the Gas Target) so it touches the metalwork converted

into a warm, harmless gas.

+ Runaway Electrons: If the magnetic field fails for a fraction of a second, beams of electrons can be
generated traveling at nearly the speed of light. They are capable of slicing cleanly through steel

and destroying the machine from the inside.

+ Magnet Blackout: To create magnetic fields without going bankrupt paying for electricity, we use
superconducting magnets cooled with liquid helium at -269 °C. You have the hottest point in the
solar system just a couple of meters away from one of the coldest points in the universe. If something
heats the magnet slightly, it loses its superconducting magic all at once, all the energy converts to

heat in an instant, and can melt the entire magnet.

« Parasitic Consumption: Sometimes you will hear that an experiment has managed to generate
more energy than it consumes. This is usually a technical trick referring only to plasma heat. In
the real world, keeping giant magnets, vacuum pumps, and freezing systems running consumes
gigawatts of electricity. Until the turbines cover all that enormous expense and still have energy left

over to sell, we will not have a commercial power plant.

4. Summary of frustrations (to tell the psychoanalyst)

In short, for fusion to be a commercial reality, one must achieve a chained miracle that seems designed
exclusively to destroy engineers’ sanity. If you sit down to explain why this is so difficult, the list sounds

like a horror story where every solution breeds an even worse monster:

1. You start by trying to tame a rebellious and unstable gas at 150 million °C. You have to lock that
beast in an invisible cage generated by gigantic magnets, but the catch is that those magnets only
work if you keep them frozen at -269 °C. You are literally separating the greatest conceivable ther-

mal hell from the absolute cold of deep space by just a few spans of distance.

2. While praying to maintain that impossible balance, you have to endure an incessant radioactive hur-
ricane. They are millions of neutrons that ignore your magnets entirely and shoot out like a shower
of microscopic bullets that relentlessly destroys the atomic structure of your shields, turning the

toughest metal as brittle as old glass.

3. Butyou cannot simply stop that lethal bombardment; you must harness it millimetrically. You need

those wall-shattering neutrons to heat circuits full of molten salts, highly toxic and corrosive. And
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out of pure necessity for survival, those salts are forced to perform real-time alchemy and manufac-
ture new fuel with perfect precision, because tritium barely exists in nature and if you fail you run

out of reserves in a matter of days.

4. As if that weren’t enough, you have to find a way to expel the ashes of this stellar fire through an
exhaust pipe. A small piece at the bottom of the reactor that must withstand a heat flux identical to
the surface of the Sun and where you spend your life crossing your fingers that it won’t evaporate

or melt, ruining months of work.

5. And the coup de grace, the true despair that takes you straight to the psychoanalyst’s couch, is the
electric bill. After sweating blood to keep this monstrous thermodynamic, nuclear, cryogenic, and
electromagnetic house of cards standing, you discover that the beast devours so much electricity
just to keep its magnets and vacuum pumps on that it ends up consuming far more energy than you

manage to dump onto the power grid.

That is “the impossible fusion problem”. And that is exactly what our “PlantaRIF” design aims to solve.

§ The bottomless pit: Broken promises and the ITER drama

All of the above leads us to the other great source of despair, which is no longer technical but purely
historical and financial. In the physics world, there is a cruel joke that has haunted researchers since the

1950s. It goes like this: “fusion is the energy of the future and always will be.”

And the truth is, when the first experiments began, scientists were tremendously optimistic. They saw
the math on the chalkboard, it seemed easy, and they promised commercial reactors in just ten or twenty
years. But nature had other plans. Every time they solved a plasma instability problem, a new one ap-
peared demanding larger machines, more powerful magnets, and above all, vastly more money. We have
spent over half a century chaining broken promises and spending billions on experimental facilities that

always stay one step behind the finish line.
The ultimate monument to this frustration has its own name: the ITER project.

[t was born in the mid-1980s as an unprecedented international collaboration to finally build a definitive
reactor in France. The original idea estimated a budget of about 5 billion euros and a relatively quick
startup. Today ITER is a nightmarish behemoth accumulating decades of delays and a cost that has ex-
ploded, easily exceeding 20 billion (and growing uncontrollably). It has become a black hole for public

funds and a bureaucratic labyrinth where dozens of countries collaborate, fighting over every screw.

But the most ironic and exasperating thing of all is that ITER, with its pharaonic size and its endless cost
overruns, is not even going to connect a single sad lightbulb to the electrical grid. Its only goal is to demon-
strate that plasma physics works on a large scale and to make the reaction produce ten times more heat
than is injected. To have the true commercial power plant that gives us cheap electricity, we will have
to build another even more complex machine after ITER. And so we continue, chasing a technical mirage

that seems to move one step further away for every step we take toward it.

Our “PlantaRIF” design completely rethinks the approach to avoid extreme physics and engineering, using
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instead simple linear meters and the maximum possible industrial boredom. Less glamorous, but it will

turn on lightbulbs.
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