Alex Rohkohl]

[Image



Particle Physics

searching for the perfect recipe

by Konrad Kleineidam




What is particle physics?

* Goal: explain the universe

* |[dea: If we knew all constituents and their behaviour, we could
explain the universe

* Physics atthe smallest scales
* Counterpart to astrophysics

- Search for the recipe of the universe
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Mandazi Recipe

Ingredients

3 cups self-raising flour

%4 cup sugar

grated lemon rind or zest

Y2 teaspoon cardamon (iliki)

Yateaspoon salt

1 %2 cup warm water

oil for frying

4 [Quelle: www.einfachbacken.de]
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Preparation

Mix flour, sugar, salt, cardamom and lemon zest

Gradually add warm water and knead into a
smooth dough

Let the dough rest for about 20 minutes
Divide the dough and roll it into circles
Cut into triangles

Fry in hot oil until golden brown

Drain on paper towels and serve
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Recipe for the universe

Ingredients Preparation

Stars? ° 777

Galaxies?

Planets?

Molecules?

Elements?

Matter?

Energy?

2?77
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Elementary particles — The ingredients

* Most fundamental constituents
* Indivisible particles

* Electrons?

* Photons (Particles of Light)?
* Protons?

* Neutrons?
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Elementary particles — The ingredients

* Most fundamental constituents
* Indivisible particles

* Electrons
* Photons (Particles of Light)

 Quarks
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Recipe for the universe

Ingredients = Elementary particles Preparation

Electrons * Particle interactions?
Photons * Laws of physics?
Quarks
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Fundamental forces — basis of preparation

* Electromagnetic force
e Strong force

* Weak force

* (Gravitational force)
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Recipe for the universe

Ingredients = Elementary particles Preparation = Fundamental forces
Electrons * Electromagnetic force
Photons * Strong force

Quarks * Weak force

* (Gravitational force)
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Searching for ingredients

* How to find new particles?
* How to make sure that we found all the particles?

* How to make sure that a particle is elementary?
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Searching for particles: Detectors

* Camera for very small particles

* Shoot particles at target particle

* Measure reflected/deflected particles
* High resolution, big camera...

Source

Detector G

14 ASP 2026

Object of
Interest




e o —:
- z..v\ -

[Image: Konrad Kleineidam]




Searching for ingredients

v How to find new particles?

"\
|

ow to make sure that we found all the particles?

? How to make sure that a particle is elementary?
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How to bake a cake?

17
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Think of a
recipe
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results
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Scientific method
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Searching for ingredients

v How to find new particles?

R
|

ow to make sure that we found all particles?

X How to make sure that a particle is elementary?
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Currently, it
looks like
this...

[Image: commons.wikimedia.org]
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Standard Model of Elementary Particles
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...or this
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Summary

* Recipe of the universe

* Elementary particles as ingredients

* Fundamental forces for preparation

* Detectors for searching

* Scientific method to refine the recipe
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