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WHY IS THE WORLD THE WAY IT IS?
SCIENTIFIC QUESTIONS ABOUT THE UNIVERSE
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PUZZLE OF OUR EXISTENCE

Researchers
hope to solve one of the
greatest mysteries
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EVOLUTION OF OUR UNIVERSE
(FROM THE BIG BANG TO TODAY)
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APPARENTLY THERE IS MATTER: ,,US"
= WHY NOT ONLY LIGHT?

Big Bang > Today

Equal #'s of
particles & Annihilation But: Matter — only Matter,
anti-particles into photons no Anti-matter
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APPARENTLY THERE IS MATTER: ,,US*“
- WHERE IS THE ANTI-MATTER?

Forschungszentrum
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FIND THE DIFFERENCE BETWEEN
MATTER AND ANTI-MATTER!

Evolution
of the
Universe

Matter-only Universe

Matter @ @ @@ ... @ WM @) 1
Antimatter @ @ @ @ ... @ \\//v\/\/\\/\/”\,v\//\\//\/\/
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MASS OF PARTICLES

IJ JULICH

Forschungszentrum

Mitglied der Helmholtz-Gemeinschaft June 2023 Page 7



WHY DO PARTICLES HAVE MASS?
(AND WHY ARE THEY SO DIFFERENT)

Analogy: think of dipole magnets of different strength ...

... and a ,field* of magnetized tiny particles ...

O mass L ow mass High mass
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THERE IS SOMETHING ALL AROUND US
IN WHOLE UNIVERSE
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VISIBLE AND DARK UNIVERSE

_PHANTOM
~ OF THE

'UleERsE

THE HUNT FOR: QARKMAHER
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WE CURRENTLY ONLY UNDERSTAND
A TINY PART OF OUR UNIVERSE
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UNKNOWN UNIVERSE:
DARK MATTER

It's been many decades since
we first theorised the
existence of dark matter but
we still haven’t PROVEN it!

Dark matter doesn’t emit, > QL
absorb or reflect light, so N_arrﬁ:.al iTsh: :}::ire w
it's impossible to ‘see’. )

Gravitational effect

- Search for DM particle(s) = many projects worldwide
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FATE OF THE UNIVERSE

THE SCIENCE MASTERS SERIES

THE 1
ST Yy 125
MINUTES

CONJECTURES ABOUT THE '
ULTIMATE FATE OF THE UNIVERSE ™%
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HOW WILL THE UNIVERSE DEVELOP
AND EVENTUALLY END?

Dark Matter
+

Normal Matter

Dark Energy
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,Big Crunch” ,Big Freeze"”
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OUR UNIVERSE WILL EVENTUALLY ,,DIE"
DON'T WORRY - IT°'S ALONG WAY TO GO

|_|fe Cycle Gf ‘[he Sun (Merger Milky-Way — Andromeda)

Red Giant
Gradual warming Planetary Nebula

oooooo..... .

White Dwarf

Birth 1 2 3 4 9 6 7 8 9 10 11 12 13 14
Billions of Years (approx.)

Proton decay

Are protons
eternally stable or
do they decay?
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SUMMARY

In addition to 1-4,

there are further _

unsolved questions &**

about the Universe, &

iInvolving, e.g.:

» New forces

» Neutrinos

» Gravitational
waves
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SCIENCE -
THE ENDLESS FRONTIER!

UNKNOWnhN

Curlosity

“Somewhere,
something
1credible is waitin
to be known.”

Carl Sagan

There are things we know that we know; there are things we know that we don’t know,
and there are things we don’t know that we don’t know.

(after D. Rumsfeld)
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