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The building blocks of our world? ATLAS ()

N LS
 What makes up the world around us?

 What gives us mass?
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Standard Model of Elementary Particles
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Problems with the Standard Model ATLAS C\m

NS
« Unexplained phenomena:

« Grand Unified Theory? — Quantum Theory of Gravity

« More matter than anti-matter”? — Baryon asymmetry

* Universe’s accelerating expansion?

* What is 95% of the universe made of? — Dark matter & dark energy
* Neutrino oscillations? — Small mass of neutrinos

* Predicted particles:
« Top quark (1995)
« Tau neutrino (2000)
 Higgs boson (2012)
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Higgs boson decay into four leptons

Only two out of 100
decay into a pair of Z
bosons

Seven out of 100 Z
bosons decay into 2
leptons (electrons or
muons)

One out of 10000 -
branching fraction
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Decay modes and branching ratios as function of mu
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ATLAS detector and Its triggers ATLAS C\m

N/ S

« The largest detector
ever constructed

 Made to gather clues ¥
about the particles — ¥
speed, mass and charge h. ~

,,,,,,,,,

* 40 million collision
events every second —
only 1000 selected
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HZZ decay — real event
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ATLAS ()

ee
Entries 9680 NS
Mean 80.73
Std Dev 14.44

Mass of the Z boson
derived from the mass of
two electrons

Peak at 90 GeV
Left tail: one off-shell Z
boson

110 120 130 140

events

HZZ decay channel | Serbian HSSIP 2022




1200

events

1000

800

600

400

200

%0

Mass of the Z boson

ATLAS ()

muimul
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L Mean 79.5
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- Mass of the Z boson
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C Peak at 90 GeV
- Left tail: one off-shell Z
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Mass of the Higgs boson ATLAS Cm

Higgs EXPERIMENT \
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Mass of the Higgs boson
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The need to do research is a part of our
humanity... So, I think there will always be
a CERN.

— Maria Fidecaro



Thank you for your attention!



