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EXTERNAL RESOURCES

A library of openly accesible physics data from CERN.

http://eudat.eu/ http://hepdata.net/ http://opendata.cern.ch/
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Repository for publication-related High-Energy Physics data
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Reminder: A Brief Introduction to Open Data PATLAS

EXPERIMENT

e [he Data Preservation for HEP (DPHEP) Working Group defined four levels of open data

1 Published Results (journal articles, HepData; “additional documentation”)
2  Qutreach and Education data (“simplified format”)

3 “Reconstructed data” — \What we’re focusing on

4 Raw detector data (will not be made public en masse; will be preserved)

e ATLAS CB endorsed a policy and implementation that laid out our plans and schedule
e OSubstantial open data already (mostly for outreach and education)
V. N

[
ALICE ATLAS | CMS LHCb
From: Plans for Release of Open Data
Fraction of data 10% 25% 50% 50% for Research
released in: (but limiting to <20% of || (but limiting to <20% of . ’
5 years the total data at that the total data at that Speaker. Zach Marshall, LBNL (US)
Fraction of data 50% 50% 100% 100%
released in: (but limiting to <20% of || (but limiting to <20% of
10 years the total data at that the total data at that
time) time)

End-of- 100% 100% 100% 100%

Collaboration \ F
Software (Athena, . 7
An a|ysi sBase ’ etc) Table 1: Summary of the fraction of Level 3 Open Data released after 5 (6 for CMS), 10-years, and at the
. . end of life of the Collaboration, for each of the large LHC experiments. Note CMS latency is measured
is al ready pU blic. from the end of the year the data is taken, whereas the other experiments are counting the time from

the end of the LHC running period (typically 3 years of running).
ATLAS Open Data for Research — ATLAS Week — 18 Oct 2023



Support for Open Data for Research SATLAS

e [he ‘hard part’ here is having sufficient public documentation that someone outside

ATLAS could credibly run an analysis
o Planning to add to atlassoftwaredocs and the existing tutorials as much as possible (but

need to extract parts that depend on Ixplus, the Grid, etc)

o “Philosophical” documentation (what is a jet, what is a systematic uncertainty, etc) is
evergreen, but the technical details for systematics and tools will have to be split out,
pbecause they are not (the ATLAS-internal version should continue to evolve)

o Wil start from the analysis tutorial, which is already public

o  The hardest part to document will almost certainly be systematic uncertainties

e Plan to build up example analyses from several sources
o First example will be the ntuple maker from the Outreach team (to be made public; we
hope to share as much as possible with the Outreach Open Datal)
o Can also build a library of analyses (like Rivet has) from projects done over time
o Could ask analysis teams if they would like to make their actual analysis public as well

e \We need to agree on a support model (also with Outreach)
o If someone wants another MC sample (or should we try to document how to make their
own MC?) or help running, what do they do? Can we use ChATLAS for some support?

ATLAS Open|Data for Research — ATLAS Week — 18 Oct 2023



Summary of Open Data for Research OATLAS

EXPERIMENT

e Qur first major Open Data for Research release is coming up fast
o Proposal document will be circulated to the CB for approval soon

e Ve have considerable experience with outreach open data — this is not all new
o  Still, we should expect that it might not be perfect on the first try, and we might need
to re-release or revamp certain aspects

e (Other experiments have already released considerable Open Data for Research
o And are planning to release much more (>10 times what we are releasing)

e One major open question is access methodology
o  Will we provide CPU at CERN? Allow cloud access?
o Implications for accessibility and equity for projects and researchers worldwide

e T[his is an interesting test for long-term data preservation

o One of the options being discussed by the legacy data support task force is
essentially just providing exactly this open data, and that’s it

e \We expect the next major release to be in 2028

ATLAS Open|Data for Research — ATLAS Week — 18 Oct 2023



http://opendata.atlas.cern/

ATLAS Open Data -

An Educational project in High Energy Physics .

The ATLAS Collaboration's current approach on the release

of datasets is intended for Education, Training and Outreach .
activities around the World. In order to fulfil that objective, the ' ' ' '
ATLAS Open Data project was created.

The ATLAS Open Data project aims to provide data and tools to high-school, masters and undergraduate students, as well as teachers and lecturers, to help
educate them in physics analysis techniques used in experimental particle physics. Sharing data collected by the ATLAS experiment aims to generate
excitement and enthusiasm for fundamental research, inspiring physicists of the future.

This site provides introductory material and detailed information for a wide audience about the ATLAS Open Datasets and their visualisation, the analysis
frameworks and Jupyter notebooks, as well as the virtual machine usage instructions.
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http://opendata.atlas.cern/apps/

The ATLAS detector

Histogram Analyser: Simulated Data only
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A look inside & around the ATLAS detector

Histogram Analyser: Real & Simulated Data
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http://opendata.atlas.cern/apps/

Visualisations using Historgram Analysers

Histogram Analyser H-> WW and
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These work great!
We want to do more

analyses - please contact
us to make your analysis!




ATLAS Open Data: Vaules

il

ACCESSIBLE

The data and tools package must be
accessible to everyone, keeping in

mind the range of internet bandwidths,
computational power, and access to
experts.

USEABLE & VERSITILE

Ensure that many different target
audiences, with different backgrounds
and skills are able to use the data and
tools for a wide range of learning
objectives and project goals.

=

TRANSFERABLE SKILLS

Along with particle physics analysis
and ATLAS learning objectives, we
must provide skills in programming,

software and machine learning.

IMPACTFUL & WIDE REACH

Reach students and public from
minority groups in physics, and
internationally to countries and regions
with less access.




ATLAS OPEN DATA

Project Timeline

SURVEY STUDY PROPOSAL APPROVAL

Brainstorming and Group Organisation, Proposal for new release Approved and make
Surveys, planning looking at analyses and submitted to pub note
skills collaboration

LAUNCH PUB NOTE PRODUCTION

Communications Drive:

Validation plots Ntuple production,
Push out to wide software tools, website,

audiences begins
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The ATLAS experiment at CERN successfully uses a worldwide distributed computing
Grid infrastructure to support its physics program at the Large Hadron Collider. ATLAS
has expanded its computing capabilities by integrating cloud resources and is conducting
R&D projects on Google Cloud as complementary resources for distributed computing.
These activities leverage on some of the key features of commercial clouds: lightweight
operation, elasticity and awvailability of multiple chip architectures. This paper reviews
how cloud computing services have been seamlessly integrated as a traditional Grid
site with the ATLAS workflow management and data management systems, while also
providing novel infrastructures for interactive, parallel analysis. Some of the key findings
that complement the on-premises computing model are highlighted, and several R&D
projects that have benefited from large-scale, elastic resource provisioning models are
described.



I%O %m International Particle Physics Outreach Group =~ About Resources Activities News Events ()

The Collaboration

A network of scientists, science educators and communication specialists working across the globe in scence education and public engagement for particle physics. Particle
physics is the science of matter, energy, space and time. IPPOC brings new discoveries in this exciting field to young people and conveys to the public that the beauty of nature is
indeed becoming understandable From the interactions of its most fundamental parts - the elementary particles.

The IPPOG experts come From prominent national or international professional physics centres, universities, societies and laboratories engaged in particle physics research, and
from major particle physics experiments. The diversity of their cultural and educational backgrounds brings a large and important variety of skills to the table, which permit for the
effective development of novel outreach activities with maximal impact. IPPOG members represent links to several national-level science networks. This constitutes IPPOC's global
network of laboratories, institutions, organizations and individuals all passionate about particle physics. The expertise of IPPOG's members spans all aspects of collider and non-
collider research, including astroparticle physics and accelerator and detector technology.

For its members, IPPOCG is 2 Forum For the exchange of information and best practices with colleagues from around the world, a brainstorming platform. It is also a platform of
resources, ideas, inspiration, training and skill-building, providing access to programmes for students, teachers and the public. IPPOCG increases international exposure and enables
centralised and coordinated efforts through partnerships.

For particle physics and the scientific community, IPPOG represents a key partner for promoting and enabling their scientific mission and activities. It is 2 platform for engaging on
a global level, building partnerships within the community and across communities, and For supporting the broader scientific objectives of particle physics and its role in society. For
the worldwide particle physics community, IPPOC is a strong partner for engaging society in diverse ways adapted to the target audiences.

Herein lies the role of IPPOC as z pillar of particle physics: IPPOG is capable of reaching out and engaging large international audiences with particle physics activities in a manner
that Fosters long-term, sustainable support for Fundamental scientific research around the world.


https://ippog.org/

Projects and competitions

lPPoG

International

Particles 4u
Girls, do physiest
Muslc Festival Colours of Ostrava In Czech Republic

National

Creating Ambassadors for Sclence in Society
Muslc Festival Pohoda in Slovakia
Music Festival Colours of Ostrava In Czech Republic

- universal Sclence Festival

IPPOG Resource Database

From wonders to excitement

IPPOG Resource Database is an online platform to faalitate the exchange of education and - k4 :
public engagement resources in particle physics and related sciences across the globe. : L

You will find high-quality engaging materials recommended by experts for teachers, students
and the general public, which are readily understandable and regularly updated to reflect the
latest discoveries in the feld.

Technologies and Experiments
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MASTERCLASSES

hands on particle physics

. . Participating Institutes

B Rowmana

Institutes « primul eveniment IPPOG Masterclasses -
Hands on particle physics - lasi 2012

O Bucharest Horia Hulubei Mational Institute of Physics and Nuclear Engineering (IFIN-HH)

O Bucharast: University of Bucharest -

s P e A e A * IPPOG Masterclasses sunt organizate anual:
O Suceava: Stefan cel Mare University of Suceava Timisoara, Cluj-Napoca, Suceava,

O Timigoara: West University of Timisoara BucureSti’ Ia§i’ Bra@ov

Mational Responsible

ATLAS Outreach - lasi

=5 18 May 2012, 09:00 — 20 May 2012, 17:00 Europe/Bucharest

Paul Gravila
CERM
West University of Timisocara Calin Alexa (IFIN-HH}
4 V.. Parvan Biv, D tion ATLAS Ex tat the LHE
. escrplion eriment at the

Timisoara, 300223 ' C e

) http:/fatlas.ch
Romania httpz/fwww. youtube. com,/theATLASExperiment

Contact B CalinAlexa@nipne.ro



HOMEPAGE

LHC®@InternationalMasterclasses Links

Join us on a journey to the smallest pieces of matter! Learn what is happening 100 meters below the ground at the
European Organization for Nuclear Research (CERN). At the Large Hadron Collider, a circular collider with a circumference
of 27 kilometres, the experiments ALICE, ATLAS, CMS, and LHCb are installed. The following short video gives an
impression of the start of a fascinating journey looking for the origin of mass, Dark Matter, and new phenomena such as

Supersymmetry or Extra Dimensions.

Facebook-Seite

ara

» 0:03/3:18

LHC Livescreen

T T Fem—

A | L

Particle Physics is exciting research! You can take part in that research on the following pages. The analysis of data samples

|
that have been recorded in 2011 with the ATLAS detector is waiting for you. Under the points in the main (upper) menu, SN ”-r T T — “

you can choose between two different measurements with original data from the ATLAS experiment. They are called W-

path and Z-path. The processing of each path requires about 90 minutes. There is a theoretical introduction at the ATLAS Webseite
beginning of each task. This is followed by exercises and the actual measurement. Afterwards you can evaluate and

interpret your result.

Please choose the W-Path or the Z-Path above. Now do some 215t century particle physics! ) —

N rr->»

Languages Homepage Content Imprint Contact Downloads

I . =




Aims and Tasks

In the following chapters, you will learn how to recognise and distinguish different elementary particles. This knowledge
will be essential for the following measurements. You will identify the inner structure of the proton and look for a new

particle that has been seen at the LHC experiments ATLAS and CMS - the Higgs particle.

Use the menu on the right or the links that are hidden beneath each step to navigate.

LA |

-
-
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@_ @ By
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»
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Looking for the Higgs Exploring the Proton



Identifying Particles

Here you can review how the detector is built. You will learn how elementary particles can be identified and how you can

recognize them with our program. In a concluding exercise you may test your newly acquired knowledge.

Time for active playing! Discover the signals elementary particles leave in the detector with the help of the interactive
animation of ATLAS below. Choose a specific particle from the upper menu and follow its way through the detector. Keep in
mind that a dotted line represents the path of a neutral particle, which is not seen by the detector until it showers in a

calorimeter, if at all.

The program that we will use is introduced on the next page. It illustrates events of proton-proton collisions in cross-

sectional view similar to the picture you see at the bottom of the page.

If you do not yet understand the structure of the ATLAS detector, you can find more information under the menu item

ATLAS detector.



Program window

Identifying Particles
[ ] [ ] Arlamtis Carvas [ ] [ =
ATLAS source:01 MINERVA run:106020 ev:326459 Atlantis | File Freferences Lists _aiatian %
]| A—— @l an o o To analyse the proton-proton collisions that the program displays, you have to know how you can identify electrons (as
= well as positrons), muons (and anti-muons), neutrinos, and hadronic particles and jets using the event display. The photo
el & -
= gallery will show you how identifying particles works.
w | L] 1S
_ B | 34
5 Cuts
InDet Mame | Wl I S
v 1Pl » |1.0 Cav iy
3 y > 2
= = \—- \ " —
Cllekhon
2
Click to close image, click and drag te move.
Use arrow keys for next and previous.
=
E
o
! v ';
!
. )y
- »
20 0 Z im) 20
This picture shows the start view of the program MINERVA with the two windows ATLANTIS CANVAS (red frame), which —
provides different visual detector views of the event, and the graphical user interface ATLANTIS GUI (green frame), which {5 S

controls settings and displays additional information about the event.

L




Measurement W-Path

In this part you are going to analyse original data from the ATLAS experiment that was taken in 2011 in order to draw your Aims/Tasks
own conclusion about the structure of the proton as well as understand how the search for the Higgs particle works. Identifying Particles
Identifying Events
For the measurement, you will need the following tools:
easurement
Data

Structure of the Proton

- 1. An event display program: MINERVA - Download starts here. Search for the Higgs

Analysis

2. A data sample - All in all there are 12000 events. You will only analyze a subsample
of 50 events. The 240 subsamples are labeled as follows: 14, 1B, .., 1T, 24, .., 2T, ..,

b Gaue

12A, .., 12T.
Data sample
1 A 3. A tally sheet (PDF) to count your events. In the upper left corner your subsample is
Ev
2 B 01'" - defined.
= 2

You are almost ready to start. On the next two pages, you will find the tasks for the measurement. Have fun!



W Particle W-Path

The exchange particles responsible for the weak interaction are the three carrier particles W*, W™ and 0w particles are Aims/Tasks

produced in different ways during proton-proton collisions in the LHC. The following picture gallery introduces them. Identifying Particles

Feynman diagrams are used for better illustration. Get to know the diagrams here. Identifying Events

Research at the LHC

Production of different W particles

Identifying Events

Higgs Particle

Exercise 2
Measurement

Analysis
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