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OUTLINE

OUTLINE

▸ What is ATLAS Open Data? 

▸ How to make your own particle physics 
discoveries? 

▸ What does it have to do with Maths Methods? 

▸ Questions throughout!
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WHO AM I?

ABOUT ME

▸ 1st year PhD student 

▸ In ATLAS group  

▸ Part of Experimental Particle Physics (EPP) 

▸ New to Sussex
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WHO AM I?

ATLAS OPEN DATA TEAM @ SUSSEX
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THE LARGE HADRON COLLIDER (LHC) @ CERN
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OUTLINE
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THE LARGE HADRON COLLIDER (LHC) @ CERN
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OUTLINE
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THE LARGE HADRON COLLIDER (LHC) @ CERN
LYN EVANS - LHC PROJECT LEADER
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THE ATLAS DETECTOR
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THE ATLAS DETECTOR

▸ Definition: Release data publicly 

▸ In ATLAS group  

▸ Part of Experimental Particle Physics (EPP) 

▸ New to Sussex
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INTRO VIDEO

▸ Definition: Release data publicly 

▸ For ATLAS: 

▸ visualise data 

▸ download & use data 

▸ open-source software for you to make your 
own discoveries

12



ATLAS Open Data - Meirin Oan Evans29/3/18

WHAT IS ATLAS OPEN DATA?

OPEN DATA

▸ Definition: Release data publicly 

▸ For ATLAS: 

▸ visualise data 

▸ download & use data 

▸ open-source software for you to make your 
own discoveries
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WHAT IS ATLAS OPEN DATA?

WHAT & WHO?

▸ Education, training, outreach 

▸ Public data, educational tools 

▸ Software, platforms, analysis examples 

▸ Analyse ATLAS data, learn particle physics 
techniques  

▸ Who? YOU! (University students)
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WHAT IS ATLAS OPEN DATA?

AVAILABLE DATA

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes
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WHAT IS ATLAS OPEN DATA?

PARTICLES TO STUDY
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WHAT IS ATLAS OPEN DATA?

(ANTI)PARTICLES TO STUDY
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WHAT IS ATLAS OPEN DATA?

WEBSITE 

▸ Definition: Release data publicly 

▸ In ATLAS group  

▸ Part of Experimental Particle Physics (EPP) 

▸ New to Sussex
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▸ opendata.atlas.cern

http://opendata.atlas.cern
http://opendata.atlas.cern
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WHAT IS ATLAS OPEN DATA?

THESES
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Making ATLAS 
Data from CERN 
Accessible to the 
General Public: 

The Development 
and Evaluation of 

a Learning 
Resource in 

Experimental 
Particle Physics

Reconstruction of 
the invariant 

masses of bosons 
of the Standard 

Model using 
public data from 

ATLAS Open Data

Perspectives and 
Evaluation of Dark 

Matter production in 
association with a 

light quark, a heavy 
quark (b-quark) or an 
electroweak boson 
in particle colliders 
at a centre-of-mass 

energy of (√s)=8 TeV

Enabling Open 
Science with the 

ATLAS Open Data 
project at CERN
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WHAT IS ATLAS OPEN DATA?

VIDEOS
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People using & 
creating ATLAS 
Open Data & 

Tools

ATLAS Open 
Data website 
Community

Getting the Virtual Machine 
set and run

ATLAS Open Data: Raw Jypyter 
notebook creation

Intro to notebooks + Open 
Data

ATLAS OpenData demo apps
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WHAT IS ATLAS OPEN DATA?

GITBOOK DOCUMENTATION

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes

21
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ATLAS OPEN DATA AND FRIENDS AROUND THE WORLD

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes

22
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WORLDWIDE USE

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes

24

WORLDWIDE USE
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WORLDWIDE USE

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes
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WORLDWIDE USE
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WHAT IS ATLAS OPEN DATA?

WORLDWIDE USE

▸ Real data from 100 trillion proton—proton 
collisions 

▸ Simulations of Standard Model & Beyond 
Standard Model processes
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HOW TO MAKE YOUR 
OWN PARTICLE PHYSICS 
DISCOVERIES?
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GET STARTED

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing

28
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

ATLAS DETECTOR VISUALISATION

29

ATLAS DETECTOR VISUALISATION
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LIVE EVENT DISPLAYS
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

HISTOGRAM ANALYSER

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing

32

FIGURE OUT THE STEPS TO DISCOVER THE HIGGS
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

ANALYSIS BROWSER

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing

33
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LEARN USING AN INTERACTIVE PHYSICS PAPER
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LEARN USING AN INTERACTIVE PHYSICS PAPER
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

H → WW ANALYSIS

35
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

Z’ ANALYSIS (DARK MATTER)
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TEXT
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HOW TO MAKE YOUR OWN PARTICLE PHYSICS DISCOVERIES?

HIGGS BOSON DISCOVERY PLOT

38



WHAT DOES THIS HAVE 
TO DO WITH MATHS 
METHODS?
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

PROGRAMMING

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WEB ANALYSIS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WEB ANALYSIS ROOTBOOKS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

INTRO TO HIGH ENERGY PHYSICS ANALYSIS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing

43



ATLAS Open Data - Meirin Oan Evans29/3/18

WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

ONTO MORE DIFFICULT ANALYSES…

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

USING PYTHON FOR PARTICLE PHYSICS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

USING PYTHON WITH SPECIAL RELATIVITY

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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TEXT

47

WHAT DOES THE CODE DO?
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DATA & TOOLS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

DATA & TOOLS

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

DATA & TOOLS FRAMEWORK

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

ANALYSIS.PY

▸ All user analysis scripts in Python 

▸ Jupyter notebooks for interactive code writing
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

RESEARCH PLACEMENTS (RP)

▸ New Research Placement on ATLAS Open 
Data starting this year! 

▸ “The ATLAS experiment provides Open Data, 
allowing students to access real proton-proton 
collision data collected by ATLAS, along with 
tools, software, documentation all accessible 
on the ATLAS Open Data website http://
opendata.atlas.cern and CERN Open Data 
Portal http://opendata.cern.ch”…

52

http://opendata.atlas.cern
http://opendata.atlas.cern
http://opendata.cern.ch
http://opendata.atlas.cern
http://opendata.atlas.cern
http://opendata.cern.ch
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3RD YEAR PARTICLE PHYSICS COURSE @ SUSSEX
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3RD YEAR PARTICLE PHYSICS COURSE @ SUSSEX
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WHAT DOES THIS HAVE TO DO WITH MATHS METHODS?

FINAL YEAR PROJECTS

54
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HOME?
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WHAT TO TAKE HOME?

SUMMARY

▸ There’s lots YOU can do with ATLAS Open 
Data already 

▸ ATLAS Open Data is aimed at students just 
like you  

▸ Head to opendata.atlas.cern to get started 

▸ There’ll be lots more you can do as you keep 
learning

56
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WHAT TO TAKE HOME?

THANKS!

▸ meirin.oan.evans@cern.ch 

▸ me338@sussex.ac.uk 

▸ Any questions?

57

opendata.atlas.cern

mailto:meirin.oan.evans@cern.ch
mailto:me338@sussex.ac.uk
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WHAT IS ATLAS OPEN DATA?

ARTICLES

59

Dortmund 
students 

work with 
ATLAS 
data

ATLAS' 
Higgs ML 
Challenge 
data open 
to public

Explore 
LHC Data 
on new 
ATLAS 

educational 
platform

Boosting high-
energy physics 

education 
around the 
world with 

ATLAS Open 
Data
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WHAT IS ATLAS OPEN DATA?

REVIEWS
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https://tracer.web.cern.ch/tracer/
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https://www.e4.physik.tu-dortmund.de/cms/de/AG-Kroeninger/Lehre/Lehrstuhlversuche/index.html
https://www.e4.physik.tu-dortmund.de/cms/de/AG-Kroeninger/Lehre/Lehrstuhlversuche/index.html
https://www.uni-goettingen.de/en/496574.html
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MACHINE LEARNING

▸ We’re in constant contact & communication 
with other groups looking at public data 

▸ Like ATLAS Machine Learning
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