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Introduction to me

• Particle physicist working on the 
ATLAS experiment

• Science communicator
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My career path

PhD in particle physics working on 

the ATLAS Experiment at CERN

Masters on the D0 at 

Fermilab 

Currently:

Radboud Excellence Initiative Fellow

Postdoctoral research positions: LAL, France & Göttingen, Germany

Research on 3D silicon pixel detectors for 

the Insertable B-Layer upgrade of ATLAS

Top quark cross-section measurement

Hardware: Research planar pixel detectors for the ATLAS ITk upgrade project

Analysis: Higgs -> ττ cross-section measurement

Top quark: ttH, ttV and ttZ, tt production 

cross-section, tttt production cross-section

Top quark: tttt production cross-section, elastic top production with 

forward protons.

Machine learning: Anomaly detection to search for new physics 

(potentially dark matter).

Operations: ATLAS Control Room Operations for Run 3.
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Voyage 

into the 

world of 

atoms
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The 

Standard 

Model

What’s missing?
Dark matter

Dark energy

Gravity!
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Precision 

measurements

How likely a 

process is to be 

created in LHC 

collisions
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T.D. Gutierrez

But what are we looking for?
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Studying nature’s building blocks 

and the forces that govern them

By colliding heavy ions in 

the LHC, also recreate the 

conditions in the early 

Universe and an exotic 

form of matter known as 

quark-gluon plasma.
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The Big Questions

Image: Jorge Cham / PhD Comics



The Higgs boson – a major success of the first LHC run.
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The discovery of a new boson!
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The Big Questions:
The Higgs boson

Image: Jorge Cham 

/ PhD Comics
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CERN



13



14

The LHC detectors
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Colliding 

protons

We wanted to explore a high range 

of masses: from 50 GeV to 1 TeV
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B-tagging
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ATLAS Installation in the cavern

2002
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ATLAS Installation in the cavern

2004
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ATLAS
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Principles of particle interaction

Ionisation

Pair production

Compton scattering
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ATLAS
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The inner detector

• This is the closest part of the detector to the 

collision point.

• Tracking

• Momentum and positions of charged 

particles.

• Millions of channels to provide multiple hits.

• Needs to be radiation hard.



28

The pixel detector
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How a pixel detector works
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Research on pixel detectors for the ATLAS IBL 

upgrade
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Transition 

Radiation 

Tracker
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Calorimeters
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Calorimeters: LAr



34

Calorimeters: Hadronic
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Muon Spectrometer

• Subsections of the Muon 

System:

• Thin Gap Chambers

• Resistive Plate Chambers

• Monitored Drift Tubes

• Cathode Strip Chambers
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Muon Spectrometer
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Magnet system
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Toroid barrel
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Forward detectors: AFP

• When one or both protons remain intact.

• Due to the lower energy after interaction, 

protons are bent more by the LHC and are 

detected in AFP, 210m away.
• Silicon pixel detectors are installed 2mm from 

the proton beam.
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Forward detectors: FASER

• ForwArd Search ExpeRiment
• Search for new, undiscovered, light 

and weakly interacting particles
• E.g. dark photons, axion-like 

particles and sterile neutrinos
• If low mass, can be produced in 

rare decays of hadrons.
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The LHC schedule

Have only 

taken ~ 10% 

of planned 

data so far

We are here
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Upgrades



Future upgrades

44



Introduction to particle detectors

Clara Nellist
UvA and Nikhef

(she / her)

International Teacher Week Programme

8th August 2022

Taking pictures of particles

Thank you!
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Backup
Here’s one I prepared earlier


