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ATLAS & CMS
Higgs-boson
Supersymmetrie
Donkere Materie
Exotische deeltjes

ALICE
Zware ionen

LHCb
Anti-materie



E = MC2
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HET 
CMS-EXPERIMENT
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TRACKING

Tristan du Pree (Nikhef) HSSIP@CERN (2018) 7



TRACKING
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RECONSTRUCTIE
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Muon
Electron
Hadrons
Photon



LORENTZKRACHT
1) Versneller: afbuigen

2) Detector: reconstructie

• Ook op straat in Leiden!
www.muurformules.nl
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VOORBEELD: 2 MUONEN
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WAT SLAAN WE OP?

Data: 1 TB per seconde!
1 miljard botsingen p/s
 25 x 40.000.000 Hz
1 MB per botsing
 1 iPhone foto

Opslag
100 per seconde
 De rest slaan we niet op!
Wat bewaren we?
 Herken een Higgsboson!



Event Display #1

• CMS HZZ
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HZ(ee)Z(μμ)
electron

electron

muon

muon
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Hγγ
photon

photon



SIMULATIES
We zoeken een speld in een hooiberg

Daarom doen we eerst veel simulaties
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4 July 2012 



BEWIJS
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Hγγ



BEWIJZEN
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Hγγ HZZ



ALLE KANALEN SAMEN
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 Kans dat dit toeval is: minder dan 1 op miljoen !
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NOBELPRIJS 2014
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 ONTDEKKING HALVE EEUW NA THEORETISCHE VOORSPELLING!
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https://www.quantumdiaries.org/2013/08/19/a-fresh-look-for-the-standard-model/
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DARK MATTER?

Alle deeltjes die we kennen Slechts 5% van het Universum?
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ROTATIE-
SNELHEID
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AMSTERDAM SCIENCE PARK

NATIONAAL INSTITUUT VOOR SUBATOMAIRE FYSICA
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Nieuwe modellenLHC: Botsingen

Ondergronds: WIMPsOnderzee: Neutrino’s

ATLAS

KM3NeT Xenon1T

Theorie

www.nikhef.nl



HOE BEN IK 

HIER TERECHTGEKOMEN ?



TU ?
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DE BUS NAAR SALOU
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THEORIE

• MSc
• Universiteit Utrecht, 2000-2005

• Theoretische Natuurkunde

• Supersymmetric cosmic strings
• Theorie, cosmologie, SUSY
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LHCb
• PhD 

• Nikhef, 2006-2010
• Vrije Universiteit Amsterdam

• Experimentele natuurkunde

• CP schending
• Verschil materie & anti-materie
• Simulaties, trigger, reconstructie

Tristan du Pree (Nikhef) HSSIP@CERN (2018) 35



CMS
• Postdoc, 2010-2017

• CERN fellow
• België: UCLouvain

• Hbb
• B-tagging

• Dark Matter
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ATLAS
• ‘Higgs van Z tot A’

• 2 studenten
• Nikhef, Amsterdam

• Higgs precisie studies
• Het Standaard Model begrijpen!
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HET PERIODIEK SYSTEEM
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ALLE MATERIE OP AARDE
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HET STANDAARD MODEL

Wikipedia user MissMJ
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WAAROM 3 ?
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“It was the worst summer of my life! I mean, obviously there are 
broader questions such as: why is there something rather than 

nothing? But if you ask for a very specific question, that’s the one. 
And I’m no closer now to answering it than I was in the summer of 

1972,” he says, still audibly irritated.

Asked what single mystery, if he could choose, he would like to see solved in 
his lifetime, Weinberg doesn’t have to think for long: he wants to be able to 
explain the observed pattern of quark and lepton masses. In the summer of 

1972, when the SM was coming together, he set himself the task of figuring it 
out but couldn’t come up with anything.

- CERN Courier, Oct.2017



2016: DIPHOTON
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photo: J. Wenninger

DE VOLGENDE VERSNELLER ?

FCC

PS

SPS

LHC

photo: J. Wenninger
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