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	For my sisters Barbara & Julia,

	There’s a lot a could put here,

	for now, thank you.
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[image: Image]Introduction — The Other Universe

	I remember the exact moment the number stopped making sense.

	I was deep in the research for The Unzip — the book that became the first in this series — working through the cosmology, trying to understand why the simulation framework fit the data so cleanly. And I kept running into the same number. Ninety-five percent. As in: ninety-five percent of the universe is made of something we cannot see, cannot detect, and cannot explain.

	I had known that number for years. Most people who read popular science have encountered it somewhere. It sits in textbooks and magazine articles and documentary narrations like a piece of furniture — familiar enough that you stop really looking at it. Dark matter. Dark energy. Ninety-five percent. Yes, yes. Mysterious. Moving on.

	But something happened when I stopped moving on.

	When I actually sat with it — when I let the number be what it is instead of filing it away as a known unknown — it stopped being a footnote and became a wall. Ninety-five percent. Not a rounding error. Not a gap at the edges of our knowledge. The majority. The dominant component. The thing that built the universe, runs the universe, and will outlast the universe. And we have no idea what it is.

	I started pulling on that thread the same way I had pulled on the simulation question years earlier. Not just what is it, but what does it mean. Not just what does physics say about it, but what does the pattern of all our evidence actually point toward.

	The deeper I went, the stranger it got.

	The dark universe is not a hole in our knowledge. It is a structure. It built the cosmic web before ordinary matter arrived. It holds every galaxy in the universe together. It is driving the expansion of everything toward a final state. It refuses — categorically, persistently, across fifty years of searching — to interact with any instrument we have built to find it. And it constitutes ninety-five percent of everything.

	This is not the supporting cast. This is the main event.

	The ordinary universe — the stars, the galaxies, the atoms, the light — is five percent. It is what the simulation chose to show us. The rendered layer. The interface. The part that was designed to be seen.

	The dark universe is everything else. The architecture. The infrastructure. The operating system running beneath the surface. The part that was never meant to be seen — and has, so far, largely succeeded in staying hidden.

	The Unzip built the framework. This book uses it.

	If you have read The Unzip, you know the argument: the universe looks the way a simulation would look. The speed of light as a hard information limit. Quantum superposition as lazy rendering. Black holes as connection points to the underlying hardware. The fine-tuned constants as configured parameters. Dark matter as structural memory. Dark energy as the decompression algorithm still running.

	The Unseen takes that framework and goes into the dark half of it. All the way in. Ten chapters. Every piece of evidence. Every anomaly. Every failed search and every successful observation. Every crack in the standard model that suggests something deeper is running beneath it.

	If you haven't read The Unzip, you don't need it. This book stands on its own. The framework is here. The science is here. Everything you need is in these pages.

	But if The Unzip planted a question — if the simulation framework got in and wouldn't let go — then this is the next chapter of that question. The part where we stop looking at the five percent and start asking what the ninety-five percent actually is.

	The answer, I think, is more extraordinary than anything in the visible universe.

	Here is what I found.

	Once you know it, it can't be Unknown.
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	Five percent.

	That is your share of the universe. Everything you have ever seen, touched, smelled, or measured. Every star in every sky. Every planet, every moon, every asteroid, every gas cloud. Every atom in every living thing that has ever existed. Every piece of matter that has ever been weighed, named, or written about in any scientific paper in the history of human thought.

	Five percent.

	The rest — the other ninety-five percent — is something else entirely. Something we cannot see. Something we cannot touch. Something we have never once detected directly in a laboratory, despite decades of trying. Something that has no name in the language of everyday experience, only placeholder names we invented because the math demanded that something had to be there.

	We called it dark matter and dark energy. Not because we know what it is. Because we needed to call it something.

	This book is about the ninety-five percent.

	What the Universe Is Made Of

	When cosmologists take inventory of the universe — when they add up everything they can account for using every tool and technique available to modern science — they arrive at the same answer every time.

	Ordinary matter: 5%.

	Dark matter: 27%.

	Dark energy: 68%.

	Ordinary matter is everything you have ever encountered. Protons, neutrons, electrons. The periodic table. Chemistry. Biology. Stars and planets and everything on them. The stuff of the Standard Model of particle physics — the most precisely tested framework in the history of science. All of it. Every bit of visible, detectable, interacting matter in the observable universe.

	Five percent.

	Dark matter is invisible. It does not emit light. It does not absorb light. It does not interact with the electromagnetic force in any way we have been able to detect. We know it exists only because of the gravitational influence it exerts on the ordinary matter around it. It bends light. It holds galaxies together. It shapes the large-scale structure of the cosmos. But it has never once shown up in a detector. Not once. In fifty years of searching.

	Twenty-seven percent of everything.

	Dark energy is stranger still. It is not concentrated anywhere. It has no location. It fills all of space uniformly, in every direction, at every point, equally. Its only detectable effect is to push space itself apart — causing the universe to expand at an accelerating rate. It was discovered in 1998 when two independent teams of astronomers set out to measure how fast the expansion of the universe was slowing down. Both teams found the same thing. The expansion wasn't slowing down. It was speeding up. Something was pushing.

	Sixty-eight percent of everything.

	Do the arithmetic. Ninety-five percent of the universe is made of things science cannot explain, cannot detect directly, and cannot fit into the Standard Model. The framework that describes every particle and force we have ever measured in a laboratory accounts for five percent of what exists.

	We built the most successful scientific theory in history. It describes five percent of reality.

	Where These Numbers Come From

	These are not estimates. They are not rough approximations. They come from the most precise measurements ever made of the large-scale structure and history of the universe.

	The Planck satellite — a European Space Agency mission that operated from 2009 to 2013 — mapped the cosmic microwave background with extraordinary precision. The cosmic microwave background is the afterglow of the Big Bang, the faint radiation that fills the entire sky, the oldest light in the universe. The patterns in that radiation encode the composition of the early universe the way tree rings encode climate history. Planck read those patterns and produced a precise accounting of what the universe is made of.

	The answer has been confirmed by multiple independent methods. Galaxy surveys. Gravitational lensing. The large-scale distribution of galaxy clusters. Type Ia supernovae. Every method converges on the same numbers. Five percent ordinary matter. Twenty-seven percent dark matter. Sixty-eight percent dark energy.

	The error bars are small. The consensus is strong. This is not a controversial result. Physicists do not debate whether dark matter and dark energy exist. They debate what they are.

	Nobody knows what they are.

	The Most Uncomfortable Fact in Science

	Let that sit for a moment.

	We live in a universe that is ninety-five percent unknown. Not unknown in the sense of 'we haven't discovered all the stars yet' or 'we haven't visited all the planets yet.' Unknown in the sense of 'we have no idea what the majority of our universe is fundamentally made of.'

	Physics has known this for decades. It is not a new problem. Dark matter was first inferred from galaxy rotation curves in the 1970s. Dark energy was discovered in 1998. The field has had more than twenty years to solve it. The greatest particle accelerator ever built — the Large Hadron Collider at CERN — has been running experiments specifically designed to detect dark matter particles since 2008.

	Nothing.

	The most sensitive underground detectors ever constructed — machines buried miles beneath the surface to block every known source of interference, cooled to near absolute zero, designed to catch a single dark matter particle if it happens to brush against an atom — have been running for years.

	Nothing.

	No dark matter particle has ever been detected. Not one confirmed signal. Not one candidate event that survived scrutiny. The most intensive search in the history of physics has returned empty-handed, repeatedly, across multiple experiments, multiple technologies, multiple decades.

	This is the most uncomfortable fact in modern science. Not that we don't know what dark matter is. That we cannot find it at all. That every instrument designed to catch it has failed. That the universe is mostly made of something that has, so far, refused to be found.

	The Inventory Problem

	There is a way to think about this that makes it worse.

	Imagine you are handed an inventory of a warehouse. The inventory lists everything in the warehouse. You walk through the warehouse and find that everything on the inventory is there — every box, every crate, every item. The inventory is perfect. You have accounted for everything on the list.

	Then someone tells you that the inventory
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