usS

UNIVERSITY
OF SUSSEX




ATLAS
OBEN'DATA

l ‘ . s’ ’
g i Sl



INTRO

Open Data

understanding

@ Informs

LT » Promotes citizen science

in research

> Enables public understanding

Benefits for society

» Easier access to research

» Increases trust in scientists

Advancement
of research

Promotes
citizen science

| Economic
benefits
1_19 » i open data
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INTRO

co-creation
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INTRO

educational resources

Tags Home About Apps Data News/Blog Software ATLAS Open Data 13 TeV Documentation Q  Search

Home Introduction 13 TeV Open Datasets Physics analysis examples Analysis framework Jupyter Notebooks Virtual Machines Data Visualisation Glossary

ATLAS Open Data 13 TeV
Documentation

Home

AT LAS O p e n Da ta . The ATLAS Open Data 13 TeV docs
d O C u m e n t a t I O n The aim of the 13 TeV ATLAS Open Data is to provide data and tools to high school,

AR Ed uca tIO na l p I"OJ act | nH | g h Ene rgy AT LA S undergraduate and graduate students, as well as teachers and lecturers, to help educate and

train them in analysis techniques used in experimental particle physics. Sharing data collected by

P hyS l cS 0,0en do ta ¢ Tthe A.\'I"LAS ex?e‘riment aims to generate excitement and enthusiasm for fundamental research,
W e S I e inspiring physicists of the future.

& GitLab Projects v  Groups v  More v v Search or jump to...

Search or jump to... Pulls Issues Marketplace Explore

@ atlas-outreach-data-tools

@ atlas-outreach-data-tools ® Qv . J Overview [] Repositories 18 [I'] Projects @ Packages
'\ W%y GCroupID:5082 Request Access I a

XPERIMENT

ATLAS outreach-data-tools for public releases

o Popular repositories
14 Subgroups and projects Shared projects Archived projects Search by name Last updated
c atlas-outreach-data-tools-framework atlas-outreach-cpp-framework-13tev
aod-website-hugo-framework © Developer
(a A A A Python software framework for the ATLAS
N ATLAS Open Data website hugo framework (2020) * 1 Qimenths 859 | 4 OS;)enData -
N ERIMF
13TeVATLASOpenDataGuide2020 Maintai
W1 b Y (Maltaier * 1 7 months ago @®Python W10 %15 ®c++ s %23

13 TeV ATLAS Open Data online introductory material and documentation

u ATLAS
o)

atlas-opendata-subtitles-videos @

N A Repo to save the subtitles of the ATLAS Open Data subtitles videos * 0 RGNS 890 Outreach data
d | notebooks-collection-opendata notebooks
[l H hackathon-docs @ * 0 7 months ago
d an too s A set of simple notebooks using 8 TeV and 13 This is the ATLAS outreach data and tools
0L lhcp-proceeding-2019 © atlas-outreach-data- TeV ATLAS Open Data datasets official repository for notebooks under ROOT
» LHCP outreach proceeding 2019 https://indico.cern.ch/event/687651/contributions/33... * 0 / months ago too| S N o N .


http://opendata.atlas.cern/
http://opendata.atlas.cern/release/2020/documentation/index.html
https://github.com/atlas-outreach-data-tools/
https://gitlab.cern.ch/atlas-outreach-data-tools



http://opendata.atlas.cern/release/2020/documentation/datasets/files.html
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http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The
data

Dataset creation

13 TeV release 13 TeV TTree
( b /- |
r\ A ' HWWAnNalysis
r \ Data ( A
Data [ Data J e
' 10 fb-1 \- I'd \\
( " TTbarAnalysis
, W/Z Analyses
> X7 < Missing o
collections E. j, WZ / ZZ Analyses
Scale : ggAnalysis
Factors |
k : L X X J
| SUSY/Exotics-Analyses
S —
w 20 samples “90 variables
open data
UNIVERSITY A I
OF SUSSEX

LAS

ATLAS Open Data: co-creation of educational resources - Meirin
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http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The

code

C++ software for visualisation and physics analysis

» 7ROOT  Z analysis

ana IySiS 5 3OO§(ZTLAS Open Data i D
examples I St b
to 200;_ = Single top
accompany o
open data  Exactly two good leptons with pt > 25 GeV; 100;
re I ease * Leptons have opposite charge; 50;
e Leptons have same flavour; ; 15
> To educate ., - myl <20 Gev with myz = 91.18 Gev. Z %
and train
others
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https://github.com/atlas-outreach-data-tools/atlas-outreach-cpp-framework-13tev



http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The

code

Data & Tools release

> D eve I O p e d get-running-13-tev-python-code (autosaveq) Terminal

File Edit View Insert Cell Kernel Help Python2 O

J u pyter + x & B 2 ¥ M B C | Markdown v CellToolbar
interface

with ROOT SATLAS

Get running the analysis of Hyy channel using

> H iStOg ram the 13 TeV dataset in Python

Introduction Let's take a current ATLAS Open Data sample and create histograms:

p I Ottl n g I Import some Python packages
anal Sis In [1]: dimport os
y import datetime
Show the start time:
methods,
In [2]: myCmd = os.popen('date’).read()

CO d e Fs"lrc.zrr“’t’g%(e:mg)da‘cetime.datetime.now()
° Don Aug 1 14:36:02 CEST 2019
explanation

1. Get the code the 13Tev dataset for Hyy analysis
l_B Creat a folder "python-13tev" . 0 p en d a ta
UNIVERSITY AI LAS
13
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http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The

docs

Student voice in documentation

Being negatively charged the particle (electron) is repelled by the negative plate,

and goes towards the positive plate in the opposite direction of the electric field.

This suggests the electron here will experience a constant electrostatic force due to
the uniform electric field between the plates, so it has an acceleration.

Student
voice

* The abillity to accelerate particles to the point where they annihilate each other
means when releasing energy and mass from the collision you could then observe

with a series of special monitors.

# Why do we want to accelerate them ¢

The reconstruction of vertices is important for many physics studieﬁ

Curriculum This includes searches for new particles, identifying jets containing
, b-quarks or taus, and reconstruction of exclusive b-quark decays.

links [Reference to OCR A Kerboodle textbook for the basics on Standy

Model Particles: Pages 478-479]

P €€l Reconstructed Dilepton Mass < 75 GeV: The Z events (Z boson events) are the ° Y.

. major background in this analysis. The Z boson has a mass of 91 GeV
118 review | - open data
Link to definition
UNIVERSITY AI LAS
OF SUSSEX
15
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http://opendata.atlas.cern/release/2020/documentation/visualization



http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The
docs

New explanations

Decay channel Branching ratio  Rel. uncertainty

e/u/t: ~2.43% = %
H — vy 2 98 X 10—3 +5.0:§) W W ~24.28% L
: —4.9% T: ~0.97% =
H— 77 2:64.5¢ 1072 ti?gﬁ Hadrons: ~16.99%|
— yy: ~0.26%
H—Wtw- 2.15 x 107! e % 22 ~2.98%
L 5 +5:7% o Neutrinos: ~4.86% I
H— 177 6.32 x10 o In. 7.14%
7 —1 +3.2%
H — bb o. 11 % .10 330
H — Z’)’ 154 X 10_3 tgg;ﬁ H: ~100%
— — 6.0
H— utu 249% 107+ —_F5.9;‘;

bb: ~65.15%

» & That could be visualised

e

US 2o open data
UNIVERSITY @ATLAS
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http://opendata.atlas.cern/release/2020/documentation/visualization/the-higgs-boson.html



http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The

translation

Documentation enhancement & translation

— Motsclés Accueil Informations Application Data Logiciel Nouvelles/Blog

ATLAS Open Data @
Frangais ATL!\tS
open data

1.19 open data
YATLAS

OF SUSSEX
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https://atlas-open-data-docs.github.io/WoW/fr/



http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The
progress

Multi-user deployment

» Developing
infrastructure
to deploy
reproducible :
educational . e é
data-analysis T
platforms at
small/medium
projects &
Institutions

ATLAS
Open Data
Resources

download OR
data streaming
Commercial / external

cloud

] ]S _________________________________________________________________________________________________________________________________________ S — open data
UNIVERSITY @ATLAS
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https://indico.cern.ch/event/948465/contributions/4323945/
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http://opendata.atlas.cern/release/2020/documentation/datasets/files.html

CO-CREATION EXAMPLES The

details

Testing, testing, testing

> Resource stress-testing many tim

P

' ‘\Hf\\ ,”l& “

UNIVERSITY
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https://www.ictp.it/physics-without-frontiers/current-country-projects/south-american-wide-pwf-hep-programme.aspx

SUMMARY

Future challenges

» How to ensure our learning resources are accessible
without guidance from physicists?

» How to incorporate our resources into more schools?

» How can we emphasise the teaching of more than just
particle physics - skills in computing, programming,
coding, analysis, data science, machine learning...?

» How can we empower students with additional skills -
presenting, poster design, teamwork, research...?

UNIVERSITY
OF SUSSEX

llg » How can we reach more students that need it? @ open data

TLAS
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SUMMARY

Conclusions

» ATLAS Open Data give access to research data for education
> Along with educational resources to analyse the data
» Co-creation of these resources leads to:

e Better resources

+ Better experience for students {{
* A fun experience for all involved

> Are you interested in co-creating resources with students?

l.ls @ open data
uIvERSITY ATLAS
25
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