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Open science is an accelerator for the
Sustainable Development Goals (SDGs) 2030
and a powerful tool to bridge the science divide
between and within countries

Open science aims at making scientific
knowledge openly available, accessible and
reusable.

The key elements include open access to
scientific publications, data, educational
resources, software and hardware, and open
infrastructures 9

Opren Science at CERN website



https://www.unesco.org/en/open-science
https://openscience.cern/

US Open Science at CERN website
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CERN OPEN DATA POLICY

CERN Open Data Policy for the LHC Experiments.”
https://cds.cern.ch/record/2745133 , November 2020

Level 1: Published Results
e Available with Open Access
e HEPData: Repository for publication-related HEP data
e Rivet toolkit: Robust Independent Validation of
Experiment and Theory

Level 2: Outreach and Education
e Dedicated subsets of data selected and formatted to
provide rich samples to maximise their educational
Impact, and to facilitate the easy use of the data.

Level 3: Reconstructed Data
e Experiments release calibrated reconstructed data
useful for algorithmic, performance and physics
studies

Level 4: Raw Data - Not feasible

CERM Open Data Policy for the LHC Experiments
Nowember, 2020

The CERN Open Data Pollcy reflects values that have been enshrined in the CERN Convention for more
than sixty years that were reaffirmed in the European Strategy for Particle Physics (2020), and alms to
armpower the LHC experiments to adopt a consistent approach towards the openness and presarvation
of experimental data. Making data avallable responsibly (applying FAIR standards), at different lavels
of abstraction and at different polnts in time, allows the masimum realisation of thelr sclentific potential
and the fulfillment of the collective moral and fiduciary responsibllity to member states and the broader
glokbal selentific community. CERN understands that in order to optimise reuse apportunities, immediate
and continued resources are needed. The level of support that CEAN and the experiments will be able
to prowvide to external users will depend on avallable resources.

This palicy relates to the data collected by the LHC experiments, for the maln physics programme of the
LHC — high-energy proton—proton and heavy-lon collision data. The foreseen use cases of the Open
Data Include relnterpratatbon and reanalysis of physics results, aducation and outreach, data analysis
for technical and algorithmic developrents and physics research. The Open Data will be released
through the CERN Open Data Portal which will be supported by CERN for the lifetime of the data, The
data will be tallored to the differant uses, and will be made avallable In formats defined by each
experiment that afford a range of opportunities for long-term use, reuse and preservation. In general,
fowr bevels of complexity of HEF data hawve been [dentified by the Data Preservatbon and Long Term
Analysis in High Energy Physics [DPHEPF) Study Group®, which serve varying audiences and Imply a
diversity of openness solutions and practices.

Published Results [Level 1) Polley: Peer-reviewed publications represent the primary sclentific cutput
from the experiments. In compllance with the CERM Open Access Policy, all such publications are
avallable with Open Access, and so are avallable to the public. To maximise the sclentific walue of their
publications, the experiments will make public additional Information and data at the time of
publication, stored in collaboration with portals such as HEPData," with selection routines stored in
specialised tools. The data made avallable may Include simplified or full binned likelihoods, as well as
unblnned likellhoods based on datasets of event-level observables extracted by the analyses.
Relnterpretation of published results is aleo made pessible through analysls preservation and direct
collaboration with external researchers.

Outresch and Education [Lewel 2) Polley: For the purposes of education and outreach, dedicated
subsets of data are used, selected and formatted to provide rich samples to maximise thelr educational
impact, and to facllitate the easy use of the data. These data are released with 8 schedule and scope
determined by each experiment. The data are provided In simplified, portable and self-contalned
formats sultable for educatbonal and public understanding purposes; but are not intended nor adequate
for the pulblication of sclentific results. Lightwaight emvironments to allow the easy exploration of these

! Eurapean Strategy Group [2020], 2020 Update of the European Strategy for Particle Physacs’.

* FAIR Guiding Principles for scientific data management and stewardship, fwvaitable at: hitpss) Sawa go-
fair.ong/fair-principles).

* Data managernent plans are defined by the LHC experiments to sddress the long-tesm preservation of internal
data products. See: Akapoy et al., Status repgort of the DPHEP Study Growg: Tewards a global effart for
sustainable data presereation in kigh energy physice. ariiv preprint a1 305 4667 (2012)

* Repasitary for publication-related High-Enengy Physics data: http:fwes hepdata net.


https://cds.cern.ch/record/2745133/files/CERN-OPEN-2020-013.pdf
https://www.hepdata.net/
https://rivet.hepforge.org/
https://openscience.cern/
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CERN OPEN DATA PORTAL

Explore more than five petabytes

of open data from particle physics!

About -

Help =

L]
search examples: collision datasets, keywords:education, energy:7TeV
[ ]
L]
Explore Focus on
datasets ALICE = .

software ATLAS
environments CMS

documentation DELPHI
LHCb

OPERA

PHENIX

T0TEM
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Data Science

https://opendata.cern.ch

ATLAS $t\bar(t}$ simulation for ML-based jet flavour tagging (JetSet)
Flavour-dagging — the iask of iderditying the flavaur of jets — is essential for many physics analyses af the ATL
train and ovalu...

ATLAS releases first open data from heavy-ion collisions
The ATLAZ Callaboration has released its first opan data of heawy I_D|_'l colisions for resaarch purposes, This da
ruclean pair, recordad in 25 as part of tha Large l-_a_l:[cn Collider's socond aparation period (LHC Run 2).

ATLAS releases 65 TB of open data for research
Explore aver 76 bilion LHC calision avenis — from home

ATLAS DAOD_HION14 format Run 2 2015 Pb-Pb _h_lfl simulation
Aun 2 3015 Pb-Pb MC simulation from the ATLAS axperiment

ATLAS DAOD_HION14 format Run 2 2015 Pb-Pb collision data
Run 2 2015 Pb-Pb caolision data from the ATLAS experimant

DAOD_HIOM14 format 2015 Pb-Pb Open Data for Research from the ATLAS experiment
2015 P-Pb Opan Data for Resoarch from the ATLAS experimant

ATLAS top tagging open data set with systematic uncertainties
Bioosted top tagging is an essential binary classificalion task for experiments at $he Large Hadron Collider (LHC
Cpen Daka Satis..

DADD_PHYSLITE format 2015-2014 Open Data for Research from the ATLAS experiment
20152016 Opan Dala for Research from the ATLAS experiment

ATLAS DAOD_PHYSLITE format MC simulation top systematic variation samples

I'_|.1I§ simulation bop systemafio wariation samples from the ATLAS experiment
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https://opendata.cern.ch/
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ATLAS Open Data For Education & Research

High Energy Physics data for everyone.

For Education @ For Research ¢
To provide data and tools to high school, undergraduate and graduate students, To provide researchers with high-quality data recorded by the ATLAS detector,
as well as teachers and lecturers, to help educate them and exercise in physics enabling them to conduct state of the art analyses in particle physics.

analysis techniques used in experimental particle physics.

Our values

The collaboration shares the data gathered by the ATLAS detector committing to three fundamental principles:

Accessibility ¢ Transferable expertise « Usability ‘X
Make the data and the tools openly available for Along with particle physics analysis and ATLAS Different target audiences, with different
everyone to use, without technology, region, or learning objectives, provide skills in programming, backgrounds and skills must be able to use the data
knowledge restrictions. software and machine learning. and tools for a wide range of learning objectives.

https://opendata.atlas.cern/

Purpose made website

Datasets
Resources

Tutorials

Data visualisation
Website fromework
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ATLAS OPEN DATA for Research

Webpage

Proton-Proton Collisions Lead-Lead Collisions
ATL AS 13 TeV Proton-Proton

collision datasets, 36
fb-!, 2015-2016, 65 TB in
PHYSLITE files , with 2
billion events of

e simulated datao

5 TeV Lead-Lead

collision datasets,

W 486ub-', 2015, 4 TB in

. 4 DAOD_HIONI14 files, with
il corresponding

simulations

Coming soon
e Event generation data in HEPMC format

o provided in 10,000 event text files, tarred and gzipped to save space, for both 13 TeV
and 13.6 TeV configurations

e Heavy ion data from the hard probes stream with corresponding simulations


https://opendata.atlas.cern/docs/data/for_research/pp_data
https://opendata.atlas.cern/docs/data/for_research/hi_data
https://opendata.atlas.cern/docs/category/data-for-research
https://opendata.atlas.cern/docs/data/for_research/evgen_data
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ATLAS OPEN DATA for Education ~£ w CERN Open

Webp_agg Data Portal

Proton-Proton Collisions

Skimmed samples

Open Data for Open Data for , :
selecting dedicated

Resedrch release Education release

65 TB, 36 fbA-1 2 TB, 36 fbA-1 final states

1.5 GB to ~350 GB

PHYSLITE ROOT NTuples
ROOT NTuples

e PhysLiteToOpenData Framework based on Combined Performance algorithms using the latest
ATLAS analysis release

e Can be run inside a docker container image

e Repository will be registered in Zenodo with a DOI so that it can be cited with a persistent
identifier /



https://opendata.atlas.cern/docs/category/data-for-education
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main
https://sandbox.zenodo.org/records/194139
https://opendata.cern/record/93910
https://opendata.cern/record/93910
https://opendata.cern/record/93910

~ l w Datasets on

CERN Open
Data Portal

ATLAS OPEN DATA for Education

Website hosted 8TeV 1 fb-'datasets, and 13 TeV 10 fb-' educational
datasets, used by 10,000 students worldwide!

Whats New with the third release?

Almost four times more data (36fb-' vs. 10fb-)
Uses data from recent ATLAS Athena releases (Rel. 25)
Latest recommendations from the ATLAS combined performance groups
New features:
e Truth collections for electrons, taus, jets, met, muons and photons
e An example of jet energy scale resolution systematics
e Multi-lepton triggers, MET triggers, tau triggers (and jet triggers)
e Lepton ID and isolation working points


https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://gitlab.cern.ch/atlas-outreach-data-tools/physlitetoopendata/-/tree/main/PhysLiteToOpenData
https://opendata.cern/record/93910
https://opendata.cern/record/93910
https://opendata.cern/record/93910
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ATLAS OPEN DATA for Education

How is it used
Many members of the ATLAS collaboration use

the simplified Ntuples, and our ready to use
Notebooks and software for:

e Undergraduate courses and BSc and MSc projects

e Students can dive right into the learning objectives
immediately (physics, statistics, analysis skills such
as fitting and machine Iedrning);

e Training and outreach activities such as hackathons
and workshops, with PhD students, university
students and 16-18 year olds.

e Been used by 10,000's students worldwide!

Users also include non scientists, teachers and
motivated students

The CODATA-RDA
Research Data Science
Advanced Workshops on

(CTP)

Bio-informattics, Climmate Data Sciences,
Extreme sources of data and Internet of

Things (loT)/Big-Data Analyfics

20 - 24 August 2018
Trieste, ltaly

During this activity, four applied/thematic workshops on
Research Data Science would run in parallel.

Description:

Workshop on Extreme sources of data: Introduction to
CERN LHC and ATLAS Experiment. Hands-on sessions will
include python coding and tutorials on using the ATLAS
Open Data Platforms/Tools.

Workshop on Bioinformatics: Advanced hands-on-futorials
on computational methods for the management and
analysis of genomic and sequencing data.

Workshop on loT/Big Data Analytics: Topics will include Big
Data tools and technology; real time event processing;
low latency query; analyzing social media and customer
sentiment. Hands-on sessions will include deploying
and using Big-Data Analytic tools and platforms
including Hadoop, Apache Kafka and HDF Workshop
on Climate Data Science: Cloud computing platform/
tools for Climate Data Sciences including infegration
and visualization of on-line and local datasets. Hands-
on sessions will focus on using on-ine high perfermance
platforms and tools for Climate Data Science.

Participation in any of these applied workshops requires
some knowledge of Research Data Science, which may
be obtained by applying separately for the “Research
Data Science Summer School” (SMR3231) which takes
place August 6-17 2018.

mmmmmmmmmmmmmm

smr3257@icip.it

Directors:

A. HARRISON (Department of Mathematical
Sclences, University of Essex)

S. HUDSON (CODATA)

H. SHANAHAN (Depariment of Computer
Science, Royal Holloway University of London, UK)
VAN GELDER (Dutch Techcentre for Life Sclences

(DTL), Netheriands)
NZI (TWAS)
TTWOOD (University of hesk 4]
ICK (Indiana University, U.S.A)

N. MULDER (University of Cape Town, South Africa)
U. SINGE (IcTP)
ZENNARO (ICTP)

Local Organizer:

C. ONIME (ICTP)

Speakers:

EEEE

mmmmmmmmmmmmmmm

Deadline:
21 May 2018

iemaonol Cantie. "
nternarnona e
ICTP for Theoretical Physics © :| O

www.ictp.it
iosto. ik


https://opendata.atlas.cern/projects
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ATLAS OPEN DATA for Education

161 ATLAS Open Data bk train
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Resonances with ATLAS

How is it used

Machine Learning Worklbook

#" boson mass 5H1015 HT 2018

This online workbos
Thomas Stevens:

-
-~ et st s basics of Machine Learning and haw it
8 v 5 S can be exploited in an experimental
D E G E N E V E i physics context, Experience with pythen
3 is required, however no knowledge of

= 2| 85 % « Lots to learn:

o 2 v - Different Z shapes for e*e™ and LHC p a rticle physics UNIVERSITY e ”
fri=— The notebook uses real proton-proton collision data from the ATLAS experiment at CERN to explore some hands-on
U u~ - bremsstrahlung OF SUSSEX b v e T e e A
P "‘. resolution, etc | conce pts '
- i
o I « Width-lifetime connection
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a "
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print "There are = + stritrec.GetEntries()) + * in the tree”
Mot Secure —  511jEhap000djochg-3000.direct. labs. play-with-docker.com s L ¥ hist = ROOT.THMIF{“variable”,"Mass of the Z boson; mass [GeV]; events™,30,0,148)

hist.SetFillColor(1)
n_events = @
for event in tree:

% = F_eVERts = A_events + 1
ot = Mts <e2000 ©
~ jupyter 3-TheMassOfTheZ (auosavech B [ oo w 2000E Lfinams o |
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Getting Started

We use Matomo to internally analyze traffic and help us improve your experience.; check our privacy

policy!

— [l ATLAS Open Data Q

1] > Get Started

Get Started

In this section you will find different suggested paths to get involved with ATLAS Open
Data. This are just suggestions on what we think it will be more usefull to check in each
case. However, feel free to check the website freely.

» % Quick start

The quickest way to start learning with ATLAS Open Data.

e No technical knowledge required
e Full introduction provided

e Step-by-step tutorials

e Instructions how to access data
e Histogram Analyser

Get Started Webpage

Histogram Analyser

Tool shows how physicists differentiate between physics

processes applying cuts using just your mouse.

How to Separate Signals: Higgs to WW

Let's lock at the simulated data.

Using the Histogram Analyser we can look at each sample separately and understand a little more about their charactenstics.
This will help us separate our signal from the background later.

Select the sample by clicking on the bar in the Expected Number of Events histogram.
The rest of the histograms now just display the characteristics of your chosen sample.

H—- W™W
H-aW'W =

{ £ = electron, muon)

Curriculim Learning Objective: Particle decay balancing with
charge

[see e.g. OCR A-level physics 6.4.2]

Why does the higgs boson decay into particles whose charges sum to zero?

Curriculum Learning Objective: Classification of leptons
[see e.g. QCR A-lovel physics 6.4.2(d]]
Electron and muon channels are shown separately in the histograms.

Our signal is the Higgs boson which decays into two W besons which subsequently decay into leptons and neutrinos.

PI— ———1 [——
i ] i u
L £ 2 -
o " H
i =
- EE T EEEEERLEE 1 or a4 % % FEEw .
- et i)
Are kets b-tagged ! Total Lepton Tressverse Momsrntun |GV Mmung Trsmiverse Mloementom (MET) [Ge¥)|
§ § w] i =]
| | | -
& g e
- . 1
- v "1
- o "
o o | .
= . “ o
‘ : J-II | | T — :l | —
- i T

The histograms explained
Histogram Analyser displays nine histograms. The description of each follows.

The histograms. can take about 30 seconds to load. Whilst loading you'll only see the histegram titles. Once loaded you'll see the
histograms appear under their titles.

We think it really helps to be able to see all nine histegrams on your screen at the same time. So if this isn't the case to start with, we
suggest decreasing the zoom in your web browser until you can see all nine (e.g 67%).

Reconsiructed Dilepton Mass Number of Jets
g -
£ snoood
&

50,000

40,008 -4

M} [GreV] NiJetsh

Number of b-tagged Jets Tdal Lepton Transverse Momentum Missing Transverse Momentum (MET)

Events

IR EREEY) O 20 40 80 80 100 150 540 160 140 20 *7 3 40 40 80 10010 140 10 130 20
N(BJets) PT(I) [GeV) MET [GeV]
Separation Between Leplons Opening Angle Between Leptons Expected Number of Events for 10/b
g s g wooeq
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e ol JiR 00

IOlhcr (3716)

T
| e 3 ¥
W 4 e M 190 12 10 16e 1 ‘n‘@.p‘@-?“' s@?‘ﬁ»‘€b¢§éﬁﬂ‘§@" &
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D005 19 13 20 23 30 33 40 43 30
DeltaR(11)

You can select just the ¢£.2 events by clicking on the (€2 in the 'Expected Number of Events® histogram.

11


https://opendata.atlas.cern/docs/category/get-started
https://opendata.atlas.cern/docs/visualization/the_display_histograms_13TeV
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e Machine Learning tutorial using only your mouse!!

e https://ml-visual-dashboard-atlas-open-data.app.cern.ch/
e Run a Neutral Network to discover Dark Matter!

[e] A Mot Secure  0.0.0.0:8080

bl Proton Mail  §fY Sussex Direct: Stu...

Select event:
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hall Proton Mail Ef Sussex Direct: Stu.. US Research students.. 4l NewMemberChec.. [ Physics Activities:.. ) Birthdays [} Linkedin @ Jedi Costume Sta... Dashboard

Which design is best?

INSERT TEXT HERE

How do we use our machine learning output?

Output of the Neural Network

Significance:

1.28

[0

0

Histogram above shows distribution of the NN outputs of the whole data set. Move the slider to select the (signal) data to the right
cutting out (background) data to the left

New Chrome available :

b

[ All Bookmarks

12


https://ml-visual-dashboard-atlas-open-data.app.cern.ch/
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Teacher workshop

Welcome to ATLAS Open Data in the
Classroom

An application to facilitate the
learning of useful experimental
particle physics techniques

Available in languages:
English, Spanish, Italian

CA_3th ] =
} - lmm[ Joutt | 1 -

(taus.size() » )

CA_3th_1 = taus( Jo#t »

Google Chrome

ATLAS Open Data in
the Classroom

D Getting Started

D Foundations of

Particle Physics

> Experimental

Particle Physics

> Analyze ATLAS
Open Data

> Intro to Python

D Classroom Toolkit
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https://atlas4teachers.app.cern.ch/
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Advanced Tutorials

Jupyter Notebooks w m_;_:.;M% 5‘%?{?‘5 Developing of online tutorials:
i Jupyter notebooks analyses (with & without
Uproot ’ ”“**fﬂ#iﬁ,*,_f ROOT framework), in C++, pyROOT 8 TeV and 13
%--js,_;__mm+a,+++Hﬂ‘f}:ﬂ” i TeV & uproot.
HiggS to ZZ m & 5& 50 100 150 200 250 300 350”4[0‘43: 4!]-50

This notebook uses the 2025 release of the ATLAS Open Data to show yot
to rediscover the Higgs boson yourself! You will discover the Higgs boson

Different frameworks available to suit different
learning objectives and use cases:

into a pair of Z bosons, which are in turn decaying into a lepton-antilepton

Physics: .«
Coding: ® Python
Time: o C++

i e e RDataFrame

e Uproot [ Coffea
o
All Notebooks are available on the GitHub

Jupyter Notebooks repository, 14

Higgs to yy analysis [{I313

This notebook uses the 2025 release of ATLAS Open Data, with 36.1 fb_l,



https://opendata.atlas.cern/docs/13TeV25Doc/13tutorial
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/atlas-outreach-cpp-framework-13tev
https://github.com/atlas-outreach-data-tools/atlas-%20outreach-Python-uproot-framework-13tev
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata
https://github.com/atlas-outreach-data-tools/notebooks-collection-opendata

US

NI W:NY univERSITY
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ATLAS Open Data Videos on YouTube

| Find the Higgs boson with your mouse - ATLAS Open Data Tutorial 13-Tov-exangleshprsct oy % @ HEZAnaas - upyer Notabe
FIND THE - i ) C O hub-binder.mybinder.ovh
FI N D TH E il HIGGS - ATLAS Ekpenmen‘ ' 33K MIEWER 4 Years agc‘ «i Applications & 20.7/Fits/21_03_6j...

HIGGS ' : _ Jupyter HZZAnalysis modifé) . oin this repo's Video Chiat
A g 2 i File Edit e nser Cel Kermel | Widgets Help Non fiable
+ 3 G B + 4+ MHExécuter B C W Makdown v mEm A Download & & O GitHub % Binder Memorny: 125 / 2048 MB

Data analysis in a web browser — ATLAS Open Data Tutorial

INTRO TO

JUPYTER J'uww ATLAS Experiment * 1.9K views + 4 years ago @ A vl
= ATLAS

ATLAS Open Data kg e

Tutorial
l.ltO ais How to rediscover the Higgs boson — ATLAS Open Data Tutorial
: ANALYSE = ) _
by ATLAS Experiment THE HIGGS T ATLAS Experiment » 3.2K views * 4 years ago . .
w How to rediscover the Higgs boson yourself!
Playlist - 8 videos - 4,280 views
This notebook uses ATLAS Open Data hitp.//opendata atias cern to show you the steps to rediscover the Higgs boson yoursaif!
Video tutorials -‘.e.\'.p|ail'1iﬂg different ways to use Open Data . | ATLAS Open Data provides open access to proton-proton collizion data at the LHC for educational purposes. ATLAS Open Data resources are ideal for high-
from the ATL xperiment at CERN. TR school, underg and postgraduate students

Notebooks are wab applications that allow you to create and share documents that can contain for example:

m &) @& Installing a VirtualBox - ATLAS Open Data Tutorial o
2. visualisations

ATLAS Experiment » 700 views * 4 years ago 3. narrative text

&k The idea ia that cuts increase the ratio of signal (H — ZZ — ££#) o background (Z 11, ZZ — ££6F)

8 so that you have an introduction to the analysis.

Than tha amant of 77 — FFAFF e raducad whilst kaanina ae misch I — Z 7 . £FFF sianal as nnasihla

INSTALL A Installing a Virtual Machine - ATLAS Open Data Tutorial

VIRTUAL i ; ATLAS Experiment « 1.5K views - 4 years ago
MACHINE f

Getting Started with ATLAS Open Data

Sl ATLAS Experiment + 2.1K views * 1 year ago

OPEN DATA
TUTORIAL

J - 1
LA

MAKE SELECTION Making Selection Cuts with PyRODT - ATLAS Open Data Tutorial {OW 10
GET STARTED

CUTS WITH s .
PYROOT 1 ATLAS Experiment « 1.8K views * 3 years ago

OPEMN DATA
TUTORIAL

CREATE Create Histograms with PyROOT - ATLAS Open Data Tutorial

HISTOGRAMS

ATLAS Experiment + 2.5K views + 3 years ago
WITH PYROOT petl : HESISg

OPEN DATA
TUTORIAL

9:18

Find the videos here



https://www.youtube.com/playlist?list=PL1qU3k-RDRsvy3jhxUTmq7ZJQTdFvjLJn

= US

UNIVERSITY
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Computing Environments and Analysis Facilities

4

SWAN at CERN : Lots of resources, but bound to CERN authorisation

CERN
@ vRe ESCAPE Virtual Research Environment: Anyone can get an account, useful for small
workshops

=== GO0eGRID at Goettingen: A batch service, does not support interactive analysis

binder
© Binder & Colab: Great for running workshops, only up to so much memory

—_
Jupyter
e’

iy 5 o Docker: Robust Platform for developing, running and sharing applications within
containers

16


https://swan.docs.cern.ch/
https://vre-hub.github.io/
https://punchlogin.goegrid.gwdg.de/
https://opendata.atlas.cern/docs/13TeV25Doc/13tutorial
https://docs.docker.com/get-started/get-docker/
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summary

e ATLAS has released 36 fb~' proton-proton collision data
For Research, along with Event Generation data, and
Heavy lon Data

e ATLAS has released - just last week!! - 36 fb~' proton-
proton collision data for Education, its third dataset
release

e Our team has been developing a dedicated website
with step by step tutorials, tools, software, data
visualisation tools, to allow users to access and use the
data depending on their learning objectives, level and
godils.

e Please contact us with feedback & suggestions



https://opendata.atlas.cern/contact-us

