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Open Data: a crucial part of science
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MOTIVATION

▸Enables public understanding

▸Promotes citizen science

▸Economic growth

▸Easier access to research

▸ Increases trust in scientists
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MOTIVATION

▸Data are an essential part of creating science knowledge,    
and so they should be when students acquire knowledge

▸Make learning realistic

▸Make learning active

▸Make learning hands-on

▸Make research transparent

▸Make research trustworthy

Open Data: a crucial part of education
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MOTIVATION

▸~5500 
members

▸Physics, 
Detector, 
Upgrade, 
Trigger, 
Computing,  
Data prep, 
Education, 
Outreach…

Hi from ATLAS 👋
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MOTIVATION

▸8 & 13 TeV research data for science education worldwide

▸Along with tools, software, documentation for usability

▸Designed in collaboration with students and teachers

ATLAS Open Data
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early 
2019

now
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Master level projects
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TEACHING EXAMPLES

▸Research-Based Particle Physics course @ University of Oslo
ML algorithms to distinguish 
Higgs production mechanisms

Multivariate classification to 
separate EW SUSY from SM

https://www.uio.no/studier/emner/matnat/fys/FYS5555/index-eng.html
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Example notebooks
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TEACHING EXAMPLES

▸ML algorithm only just runs out of the box

▸Up to the student to tweak and improve
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Video tutorial
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TEACHING EXAMPLES

▸To be published on ATLAS YouTube channel

▸Used in 1st ever online ATLAS Software Tutorial

https://www.youtube.com/c/ATLASExperiment
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ATLAS US/CA computing bootcamp
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TEACHING EXAMPLES

▸Lesson webpage

▸Developed by 
Luke Polson

▸~1hr:15min 
tutorial for new 
PhD students

▸ In Software 
Carpentry style

▸A success!

https://lukepolson.github.io/HEP_ML_Lessons/
https://github.com/lukepolson
https://www.software-carpentry.org/
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HEP Software Foundation training
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TEACHING EXAMPLES
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HEP ML tutorial

12

TEACHING EXAMPLES

▸Convert files to hdf5 using uproot

▸Notebooks teach XGBoost, sklearn, LightGBM

In progress

https://www.hdfgroup.org/solutions/hdf5/
https://uproot.readthedocs.io/en/latest/
https://xgboost.readthedocs.io/en/latest/
https://scikit-learn.org/stable/
https://lightgbm.readthedocs.io/en/latest/
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Future challenges
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SUMMARY

▸How to ensure our tools and resources are accessible
without guidance from physicists?

▸How to incorporate our tools and resources into more 
university (and maybe pre-university?!) teaching?

▸Can we spread our tools and resources into wider use? 
e.g. on platforms that teach machine learning, Kaggle...

▸How can we teach more than just particle physics – skills in 
computing, analysis, data science, machine learning...?
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For the future
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SUMMARY

▸Lots of exciting ML teaching using ATLAS Open Data:

• Example notebooks

• ~30 min video tutorial

• ~1hr:15min online tutorial

• ~3hr:30min online tutorial

▸Encourage friends/enemies to use/develop these resources

▸Use these resources to teach ML yourself!

https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata/tree/master/13-TeV-examples/uproot_python
https://lukepolson.github.io/HEP_ML_Lessons/
https://hsf-training.github.io/hsf-training-ml-webpage/


Thanks!

*to everybody teaching machine learning **to all students exploring machine learning



Backup
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MOTIVATION

Open Data: a crucial part of research
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Reaching a broad audience

MOTIVATION

PhDBachelors

~ hours ~ days ~ semesters~ weeks

Minimal setup & supervision Hands-on setup & supervision

Advanced high school Masters

Browser based Downloads required
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Data Intensive, AI, ML summer school
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TEACHING EXAMPLES

▸Optimise Signal/Background Ratio Using Stats Techniques

▸GitHub “How to rediscover the Higgs!“

https://docs.google.com/document/d/1GdVuM0UOe5EGZzDckWDDturqkACWFSaD-nSUI6gXlmw/edit
https://github.com/meevans1/How-to-rediscover-the-Higgs

