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Welcome to theKingdom of the Invisible, where the universe doesn't leave fingerprints—its fingerprints 

point toward something we can't see.

Today we're tackling a number that sounds like a myth, but it's real: in the cosmos, what we see with 

telescopes—the bright stuff that forms stars and galaxies—would be only a tiny fraction. The majority of 

the universe's content is thought to bedark matteranddark energy, together around 95%. The unsettling 

part: they're not dark shadows like in a movie; we feel them through their effects, but not through their 

light.

Picture entering a massive theater with the curtains closed. The actors (visible stars and galaxies) put 

on the show on the stage. But the entire stage is huge, and there are invisible forces: cables, platforms, 

and wheels that hold everything in place. That stage is dark matter. And the backstage rigging, the one 

nobody sees but that moves the scenery, is dark energy.

Now, concrete cases: galaxies spin like whirlpools of sauce in a pot… except that if you count what you 

can see, there's not enough matter to explain that much motion. There must be extra mass—something 

that pulls with gravity—but doesn't glow: dark matter.
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And the second mystery hits at the end of the performance: the universe, instead of slowing down its 

expansion like a ball losing speed, seems to be accelerating. It's as if the show has an invisible hand 

pushing the curtain forward—faster and faster. That hand would be dark energy.

So here's the burning question: if 95% of the universe is invisible, how do we know it's there—and what 

story is it telling about the full theater of reality?

In the previous episode of this imaginary series, we felt the universe has a theatrical trick: what we 

see is like the illuminated stage, but the real mechanism works in the dark. Today we step backstage, 

with curiosity and everyday analogies, to understand why scientists suspect that95%of the cosmos is 

invisible.

The theater of the universe: actors, stage, and rigging
Let's start with the picture. In a theater,actorsappear when spotlights hit them. That's what we recognize 

quickly: people, gestures, motion. In the universe, those actors arestarsandgalaxiesthat emit light. We 

can detect them with telescopes: if there is light, there is information.

But the theater doesn't run on actors alone. You have to support the stage, control moving parts, and 

keep everything on schedule. What you don't see is often what matters most. In our metaphor, that 

isdark matter: it doesn't glow, so telescopes don't catch it directly, but its presence changes how things 

move.

And then there'sdark energy, which acts more like rigging than like a scaffold. It doesn't just hold things 

together; it affects the “dynamics” of space itself, on the grand scale, like it pushes the tempo of the 

whole play forward.

How can you detect something invisible?
A key idea: if something doesn't emit light, it doesn't mean it doesn't exist. Many everyday things are 

invisible, yet we understand the world using their effects.

Think aboutair. You can't see it, but you hear wind moving leaves. You notice how skin cools. Or you 

measure its pressure with an instrument. Air acts: that's why you know it's there.

In the cosmos it's similar. Dark matter and dark energy are revealed through what they cause, especially 

throughgravity.
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Gravity is like a golden rule of theater: anything with mass attracts. If the dancers' choreography changes, 

something must be pulling from somewhere—even if that somewhere doesn't light up. In science, that 

logic becomes an indirect detector.

Dark matter: the stage that powers the spin

1) Galaxies rotating too fast
Imagine a fair where they show you a huge wheel spinning. If you only count what you can see, you'd 

estimate how much it should weigh. From that, you'd predict how quickly it should slow down. But when 

you watch, it keeps spinning faster than expected, as if it hadmore mass than you can see.

In galaxies, a cosmic version happens. Stars and gas orbit around a galaxy's center. Their motion can 

be measured by observing how light shifts, which tells you if something is moving toward you or away 

from you. With those data, astronomers estimate how much mass is needed to produce the observed 

orbits.

And here is the problem: the mass from visible matter—stars and gas—doesn't add up. There must be 

extra mass contributing to gravity. That missing mass isdark matter.

2) The universe as a tapestry: gravitational lensing
Now let's make it even more cinematic. Picture a light behind an object. In a theater, if you place a lens 

in the path, the light bends and distorts before reaching the screen.

In space, gravity does something like that. Matter— including dark matter—curves space. That curva-

ture acts like a natural lens: light from distant galaxies arrives stretched and deformed.

When researchers look for patterns of distortion in huge numbers of galaxies, they can reconstruct a 

“map” of where the total mass sits. And that map shows a lot of mass that doesn't correspond to what 

glows. Again, dark matter appears.

3) A fossil from the past: how structure formed
Cosmological simulations and observations of the universe's early light (the oldest radiation imprinted 

on the cosmos) suggest that large-scale structures formed in a certain way. For matter to clump into 

galaxies with the distribution we observe, models typically need anextra ingredientthat doesn't behave 

like ordinary matter.

Think of a team sport: if all players reacted only to what you can see, the final score would be different. 

The evidence points to an invisible scaffolding that helps seed where the big clusters will grow.
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Dark energy: the rigging that accelerates expansion
So far we've talked about a stage (dark matter) that influences how things move within a system. But 

dark energy is different. Its effect shows up on the largest scales: how the universe's size changes over 

time.

1) A story told in two times: Type Ia supernovae
To understand dark energy, scientists used a tool that feels almost poetic:Type Ia supernovae. These 

are stellar explosions that, on average, behave consistently enough to serve as a “standard candle,” 

meaning a reference light source.

The idea is straightforward: if you know how much light a standard candle produces and you measure 

how bright it appears, you can infer its distance. Then you compare that with the redshift, which tells you 

how much the universe stretched between the explosion and today.

When careful comparisons were made across different cosmic times, something unexpected emerged: 

instead of slowing down under the pull of gravity from matter, the universe seemed to beaccelerating. 

That requires an explanation: an energy component whose effect is different from ordinary gravity pulling 

inward.

In our theater metaphor, it's like the curtain isn't only moving from an initial shove; the rigging keeps 

turning on as the play goes on.

2) The geometry of the universe
Beyond supernova light, researchers used other clues too. For instance, the pattern of tiny fluctuations in 

the cosmic background and how matter groups across the universe. By combining these, scientists can 

infer the behavior of cosmic expansion and what kinds of ingredients are compatible with observations.

One component fits particularly well: something that doesn't act like normal matter or radiation. That 

component is what we calldark energy.

So what are they, exactly?
This is where the mystery gets tempting. Today we still don't have a definitive, complete answer for what 

dark matter and dark energy truly are.

One possibility is that dark matter could be made of particles that don't emit light. There are multiple 

proposals: some point to exotic particles that interact very weakly with ordinary matter. Others explore 

alternative explanations, such as modifying gravity's behavior on large scales.
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Dark energy is often described as something like a property of space itself, or a form of energy that 

maintains accelerated expansion. In some models it behaves like a constant energy of empty space. 

In others, it's tied to fields that change slowly over time, like rigging with a mechanism that alters the 

tempo.

Real cases: doing science like a detective

Measurements cross-check each other
One key lesson: you don't build an understanding on a single observation. The universe is stubborn, and 

that's good—because it also has internal consistency. That's why the picture of the missing 95% relies 

on multiple evidence streams that point toward the same overall story.

• <p>Galaxy motions: indicate extra mass.

• <p>Gravitational lensing: reveals where that extra mass seems to be.

• <p>The cosmos's evolutionand how structure grows: require an invisible ingredient to match what 

we observe.

• <p>Accelerated expansionmeasured with supernovae: suggests a component with a different role 

than ordinary matter.

Experiments trying to catch the invisible
In laboratories, scientists attempt to detect candidate dark matter particles with ingenious methods. They 

look for extremely rare events: if the particles exist and interact only a little, signals would be hard to 

catch, but might still appear.

In space, telescopes and satellites measure how light patterns change or how background radiation 

behaves. Some ideas search for indirect traces, like possible byproducts if dark matter sometimes 

interacts with itself or with other particles.

If it sounds difficult, it is. But remember the theater: hidden mechanisms can exist without glowing. Yet 

you can still infer them because the stage moves in ways that the visible props alone cannot explain.

Why don't we see it? The main trick
The most likely reason is that these components don't interact with light in the same way ordinary matter 

does. Stars shine because their internal processes produce radiation. Dark matter might be “transparent” 
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in the sense that it doesn't emit or absorb light like we expect. Dark energy isn't something like a star at 

all; it's more like a property of the cosmos that influences how space expands.

In the theater, that would be like having invisible mechanisms that don't project their own light, but still 

change the stage's movement and the play's pace. Sometimes the invisible is simply the part that doesn't 

speak the language of light.

A final note that leaves you hungry for the next clue
So we return to the starting point: if 95% of the universe is invisible, it's not known by magic. It's known 

because the universe behaves like a complete theater, not like a simple model. Galaxies spin as if there's 

extra stage. Light curves as if there is mass where there should be none. And expansion accelerates as 

if rigging is pushing the curtain forward.

But the last missing piece is still out there: understanding the true nature of that 95%. Are they rare 

particles? Is it a modification of gravity's rules? Or is the emptiness of space itself far more active than 

we imagined?

The next time you look at the night sky, don't just see stars. Imagine the hidden mechanism that makes 

that beauty possible. And now I'll leave you with a question that opens the next episode:if 95% of the 

cosmos doesn't emit light, then what other kinds of evidence might we be overlooking… and 

what signal from the universe could unmask its identity?
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