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Introduction to me
Particle physicist working 
on the ATLAS experiment
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PhD in particle physics 

working on the ATLAS 

Experiment at CERN

Research on 3D silicon pixel 

detectors for the Insertable B-
Layer upgrade of ATLAS



Science Communicator
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@ParticleClara everywhere
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Voyage 

into the 

world of 

atoms

https://videos.cern.ch/record/2307613



5

CERN
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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

Image: CERN
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The 

Standard 

Model

What’s missing?
Dark matter

Dark energy
Gravity!
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The Big Questions

Image: Jorge Cham / PhD Comics
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The search for the Higgs boson

Image: Jorge Cham / PhD Comics
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The search for the Higgs boson

Aim: to understand 

the origin of the 

mass of elementary 

particles.

Image: Jorge Cham / PhD Comics

Image: Flip Tanedo/ Quantum Diaries

Fun fact! If this happened very 

quickly, it might have caused 

gravitational echos that with bigger 

and better graviational waves 

detectors, maybe we can ‘see’ this
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The Higgs boson
Image: Jorge Cham / PhD Comics

Light particle Heavy particle The Higgs boson

https://youtu.be/71aIQCeCW6c



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 search for new 

particles (dark matter?)
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The search for

Illustration by Sandbox Studio, Chicago with Ana Kova for Symmetry magazine
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Matter-Antimatter asymmetry?

Note: originally detectors / scanners were people at CERN, often women:
https://videos.cern.ch/record/2299808
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The Strength of Gravity?

• Is there a graviton?

• Are there extra dimensions that 

gravity is leaking into?

• What is the strength of gravity for 

antimatter?



So, we keep searching
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Searches
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Searches

We haven’t see them 

below this mass so far

(TeV)

Ways that 

we looked 

for them
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It’s not just about 

discovery, it’s also about 

precision
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Precision 

measurements

How likely a 

process is to be 

created in LHC 

collisions

A rarer process



26

Mass measurements

Precision Higgs measurements
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The stability of the universe depends on it!
(Please note: measuring this doesn’t affect the stability. We’re a passive observer.)
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Precision Higgs measurements
Nature 607, p41-47 (2022), G. Salam et al. 

?Dark 

matter
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Next step: Higgs self-interaction

Image: Jorge Cham / PhD Comics

Image: Jorge Cham / PhD Comics

Hello there!

Nice to meet you!

Nature 607, p41-47 (2022), G. Salam et al. 



So how do we go 
about answering 
these questions?
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https://videos.cern.ch/record/1750715
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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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The LHC detectors

https://videos.cern.ch/record/1702939
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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



41

Tracks the path of 

charged particles

Measures 

the energy

Measures 

muons

LHC beam pipe

https://videos.cern.ch/record/1458883

(with very dramatic the music :D)
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The inner detector
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The inner detector

Information sheets:

https://atlas.cern/Resources/Fact-sheets
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The pixel detector
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How a pixel detector works
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Calorimeters
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Calorimeters
Information sheets:

https://atlas.cern/Resources/Fact-sheets
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Magnets
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Information sheets:

https://atlas.cern/Resources/Fact-sheets
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Muon Spectrometer
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Muon Spectrometer
Information sheets:

https://atlas.cern/Resources/Fact-sheets
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Muon Spectrometer



53C. Nellist | On Top of Physics | 22/09/2021

https://videos.cern.ch/record/1541893

(again, with energetic music :D)



Learning more about our 
universe is a fundamental 

human curiosity 
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Doing difficult 

things gives us 

better technology 

that improves our 

lives and tells us 

interesting things 

right now!



Synchrotron 

Radiation Based 

X-ray

Fluorescence 

Elemental 
Mapping
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Muon tomography for pyramids
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https://videos.cern.ch/record/2776371
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Have only 

taken ~ 7% 

of planned 

data so far

We are here
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2026

A new LHC

Towards 

high 

luminosity
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The future
What’s beyond the HL-LHC?

Circular 

collider?

Linear collider?

2040 and after

For the FCC we need magnets 
with strength of 16 T
- We don’t have this yet
- Need R&D!

Also, muon colliders, plasma 
wakefield accelerators…
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https://videos.cern.ch/record/2299641
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futureYour

There are a number of summer programmes 

and internships you can apply to throughout 

your undergraduate programme.

Apply to EVERYTHING you’re interested in.

Summer programmes:

CERN Summer Student Programme

DESY Summer Student Programme

HASCO Summer School

Internships:

CERN Technical Student programme

ESA Student Internships
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Backup
Here’s one I prepared earlier
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