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The ATLAS 
collaboration is 
releasing 1 fb-1 of 
8 TeV data and 
MC for 
educational use 
this Summer 2016
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...today we’ll 
show the main 

objectives, 
including the 

creation, use and 
deployment  of 

analysis tools 
3



ATLAS 
Outreach group 1. Data Release

4



● What do we want to 
release? 

Data and analysis tools 
for educational use 

aimed at the 
universitary level* and 

beyond

5*Advanced High school students also may benefit



● How we are doing it? 
Releasing data and MC 

samples in
ROOT tree format;
where the ATLAS 

collaboration decided
1 fb-1 would be sufficient
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The release...
...contains millions of events  from 2012 

data and MC that will be used by:

Target Audiences

● Students
○ Advance High School and 

University
○ PhD Students

● Researches
○ Training for new analyzers
○ Outside ATLAS scientific 

community
● General Public

○ Outreach
○ Curious people!

7



The release...

Type of sample-ntuples
A set of filtered AnalysisTop final 

analysis-kind (Run1) ntuples 

● Data Egamma string
○ 1 root file from Period D
○ Total final #Events ~ 33.6MM

● Data Muons string
○ 1 root file from Period D
○ Total final #Events ~ 33.8MM

● MC signals and backgrounds
○ 38 samples, one per root file
○ 4 Higgs + 13 Z’ signals
○ 3 VV + 6 (s)top + 12 W/Z+jet 

Egamma
Muons

MC’s
MC’s

MC’s
MC’s

MC’s
MC’s

MC’s
MC’s

Muons
Muons

Muons
Egamma

Egamma
Egamm

MC’s
MC’s
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Approval Plots 
for the ATLAS 

Open Data 
published 

dataset

ATLAS Outreach Note
Plots from selected 
analyses using the 
published dataset to 
showcase the possible 
abilities and limitations 9

Several 
physics 
analysis 

examples!
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https://cds.cern.ch/record/2156957



● And we are not alone 
in this effort

Several ATLAS 
members in universities 

around the world have 
been developing 

educational programs 
using the samples, 

testing them and give us 
feedback 
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Data & Tools
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MasterClasses and 
HEP Education: 
University of Oslo 

(NO), Dresden and 
Athens (GR)

link

Physics Lab 
course:

Technische 
Universitaet 

Dortmund (DE)
link

VRML Viewer, a 
web based event 

display:
Georgian Technical 

University (GE)
link

CEVALE2VE 
Outreach Group: 

Several ATLAS and 
not ATLAS physics 

institutions/members
link

https://atlas-outreach.web.cern.ch/data-tools-group

https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
https://atlas-outreach.web.cern.ch/data-tools-group
https://atlas-outreach.web.cern.ch/data-tools-group


Data & Tools
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MasterClasses and 
HEP Education: 

University of Oslo (NO)
link

Physics Lab 
course:

Technische 
Universitaet 

Dortmund (DE)
link

VRML Viewer, a 
web based event 

display:
Georgian Technical 

University (GE)
link

CEVALE2VE 
Outreach Group: 

Several ATLAS and 
not ATLAS physics 

institutions/members
link

Are you or your team part of an 

Education/Outreach project and you want 

to tell us more about it? Please join to 

atlas-outreach-data-and-tools@cern.ch 

and ask for spot in the Monthly meeting!

https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://docs.google.com/viewer?url=https%3A%2F%2Findico.cern.ch%2Fevent%2F459368%2Fcontribution%2F2%2Fattachments%2F1187010%2F1721412%2FZPathIppog_05112015_short.ppt
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/459368/contribution/1/attachments/1186912/1721247/DOLabCourse_-Update.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
https://indico.cern.ch/event/493352/contribution/1/attachments/1223677/1790237/ATLASDetectorViewer.pdf
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
http://cevale2ve.org
mailto:atlas-outreach-data-and-tools@cern.ch


● The dataset has been 
prepared in harmony 

with the tools and 
educational use cases

Looking to maximize their 
educational power we 

have created a platform 
where people can 
develop their own 

exercises and new ideas
13



2. The ToolsATLAS 
Outreach group

14



Levels of interaction
with the Datasets and the Tools

Level 1

Visualisation and 
qualitative “touch” of 
the datasets

Development and use of 
existing tools that allow 
the visualisation and the 
interaction with the 
ATLAS samples, events 
and detector.

Level 2

Quantitative analysis on 
the Web

Several efforts are 
ongoing in order to 
produce meaningful 
results out of the samples 
using web-based and 
cloud computing 
solutions.

Level 3

Sophisticated but 
compact analysis toolbox

Tested tools like Virtual 
Machine (VM) that 
contains all the inputs, 
code, visualisations and 
analysis tools in a single 
space for more complex 
or long term educational 
and analysis tasks.

15



16

Website platform

Surrounding the set of 
samples we have:

OpenData Portal Hub

Interactive Apps

Externals 
collaborative repo

Software repositories

Official Note



ATLAS 
Outreach group 2.1 Visualisations
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http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html

Level 1

http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html
http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html


Visualisations and Analysis
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Level 1
Level 1
Level 1

Test the ROOT JS browser here!

http://iopscience.iop.org/article/10.1088/1742-6596/513/5/052005

There are several ways to visualise the dataset in form of histograms allowing to 
the user to interact with them!

Some examples here:

http://iktp.tu-dresden.
de/~fthomas/Outreach/CrossFilter/crossfilte
r.html

http://atlasui03.na.infn.it:
8088/~sanchez/ATLAS/crossfilter-gh-
pages/crossfilter.html

Using (mainly) JavaScript 
and web technology

https://root.cern.ch/js/3.4/index.htm?file=../files/hsimple.root&layout=grid2x2&items=%5Bhpx,hpxpy,hprof,StreamerInfo%5D&opts=%5Bhist,colz,e1,any%5D
https://root.cern.ch/js/3.4/index.htm?file=../files/hsimple.root&layout=grid2x2&items=%5Bhpx,hpxpy,hprof,StreamerInfo%5D&opts=%5Bhist,colz,e1,any%5D
http://iopscience.iop.org/article/10.1088/1742-6596/513/5/052005
http://iopscience.iop.org/article/10.1088/1742-6596/513/5/052005
http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html
http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html
http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html
http://iktp.tu-dresden.de/~fthomas/Outreach/CrossFilter/crossfilter.html
http://atlasui03.na.infn.it:8088/~sanchez/ATLAS/crossfilter-gh-pages/crossfilter.html
http://atlasui03.na.infn.it:8088/~sanchez/ATLAS/crossfilter-gh-pages/crossfilter.html
http://atlasui03.na.infn.it:8088/~sanchez/ATLAS/crossfilter-gh-pages/crossfilter.html
http://atlasui03.na.infn.it:8088/~sanchez/ATLAS/crossfilter-gh-pages/crossfilter.html


ATLAS 
Outreach group 2.2 Web Analysis
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Level 2



Root + Jupyter NoteBooks

User’s use RootBooks (NoteBooks + Root Kernel) to interact with the 
samples!

20

Level 2

https://root.cern.ch/

Learning a lot thanks to the CERN ROOT Team!!

https://root.cern.ch/
https://root.cern.ch/


...We are now writing the 
Notebooks that read those 
samples and create example 
physics analysis under ROOT…
 
...You can help us as well, 
subscribe and get in contact:

atlas-outreach-data-and-tools@cern.ch
21

mailto:atlas-outreach-data-and-tools@cern.ch
mailto:atlas-outreach-data-and-tools@cern.ch


ATLAS 
Outreach group

2.3 Extended 
Analysis
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ATLAS Outreach Tutorial VM 2016

https://gitlab.cern.ch/fthomas/ATLASDatasetTools

Level 3

https://arturos.web.cern.ch/arturos/ATLAS/outreach/vm/OutReach/vm/ScientificLinux67_ATLAS_Outreach_Tutorial_CERN_2016-disk1.vdi.gz
https://arturos.web.cern.ch/arturos/ATLAS/outreach/vm/OutReach/vm/ScientificLinux67_ATLAS_Outreach_Tutorial_CERN_2016-disk1.vdi.gz
https://arturos.web.cern.ch/arturos/ATLAS/outreach/vm/OutReach/vm/ScientificLinux67_ATLAS_Outreach_Tutorial_CERN_2016-disk1.vdi.gz
https://gitlab.cern.ch/fthomas/ATLASDatasetTools
https://gitlab.cern.ch/fthomas/ATLASDatasetTools
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https://gitlab.cern.ch/fthomas/ATLASDatasetTools

The Analysis framework allows the interaction 
and analysis of the samples through of a series 
of analysis examples:

 
They produce histograms, cutflows and final 
plots.

This python framework allows the development 
of existing and new analysis.

And of course, any ATLAS member is invited to 
contribute!

Analysis Framework for EducationLevel 3

https://gitlab.cern.ch/fthomas/ATLASDatasetTools
https://gitlab.cern.ch/fthomas/ATLASDatasetTools


● The analysis 
framework code can 

produce a large set of 
analysis plots. How 

do they look?
They look good! And 

when they have 
discrepancies, we took 
the time to understand 

where those come from:  
24

Level 3



W Analysis
Aim: reconstruction of the W boson 
in leptonic channel

Sources of discrepancy data/mc: 

● dominant: due to the missing 
MC QCD contribution.

● b-tagging scale factors are not 
included.

● others including systematics, 
lumi uncertainties also play a 
role

25

Level 3



Z Analysis
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Aim: reconstruction of the Z boson in 
leptonic channel

Sources of discrepancy data/mc: 

● dominant: missing of b-tagging 
scale factors

● uncertainties such as JER/JES 
were not included

● Others such as missing QCD 
MC, systematics and lumi 
uncertainties

Level 3



HWW Analysis

Aim: search of the SM higgs boson in 
WW channel:

● Important point, it should not be 
possible to make a “discovery” 
with this set of data 

● The higgs signal accounts for 3% 
of the contribution

● Educational purposes are always 
the unique objective of the 
samples, code and other tools

27

Level 3



Virtual Machine(s)
We have a complete version of a Scientific Linux 

VM to perform the analysis and visualisations

● Several VMs will be available for the public with different level of 
content, allowing the maximum of functionality for people with good 
and not-so-good internet services.

28

Level 3

python/C++ 

analysis 

framework 

software

ROOT 5&6 
frameworks 
and other 

open source 
software

AFS + CVMFS 
file systems

e.g.
A lot of 

software!

Samples in 
ROOT format

Other 
auxiliary files

Virtual 
Machine and 

space at lxplus 
for ATLAS 
members



ATLAS 
Outreach group 5. Platforms
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ATLAS 
Outreach group

 5.1 ATLAS Open 
Data Website

30

http://atlasopendata.web.cern.ch



http://atlasopendata.web.cern.ch
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An ATLAS-opendata Website I
MC and data 

samples 
repository

Public Forum for 
Q&A, 

user’s reports,...

Section with the 
visualisations, 
introductory 

documentation

The ATLAS-opendata 
Website allows the user 
to find the dataset 
samples, tools and 
documentation in order 
to start to work.

This is a place for 
questions, feedback 
and other possible 
interactions with the 
users

RootBooks 
examples and 
documentation

Software + VMs 
repository and 
documentation

Feedback button 
(JIRA ticket)

Video 
documentation!

http://atlasopendata.web.cern.ch
http://atlasopendata.web.cern.ch
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An ATLAS-opendata Website II
Two sections are dedicated to the 
interaction Levels 1 and 2:

Web-based appls to visualise histograms, 
apply cuts and explore in real time the 
behavior of your selection!
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An ATLAS-opendata Website III

The Forum is available for 
suggestions, questions or reports 
from external users alongside the 
feedback button

The Extended Analysis section consists in a serie of repositories and 
documentation where the user can get the software, VMs and dataset 
for further exploration



ATLAS 
Outreach group

 5.1 CERN Open 
Data Portal
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http://opendata.cern.ch/

http://opendata.cern.ch/
http://opendata.cern.ch/


At the same time… The release is uploaded to the
CERN OpenData portal

35

http://opendata.cern.ch/

Through the CERN Open 
Data portal one can 
access the samples, code 
and VMs prepared for this 
release.

It will redirect the user to 
our dedicated website for 
more details and 
documentation

http://opendata.cern.ch/
http://opendata.cern.ch/


ATLAS 
Outreach group Summary
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Exciting times for the ATLAS Outreach and the Collaboration: for first time we will release the first    
8 TeV data and MC samples to the public!

We have the ATLAS open data dataset, tools, and a website for documentation

The development of useful and accessible tools is a priority!

Next: 

➔ The dataset approval plots will go for approval soon
➔ We are working on the website and the documentation (Send comments/suggestions please!)

http://atlasopendata.web.cern.ch

http://atlasopendata.web.cern.ch
http://atlasopendata.web.cern.ch


ATLAS 
Outreach group Looking Forward
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This is just the beginning…

➔ We intend to extend the documentation & RootBooks
➔ We expect more groups to come forward wanting to develop their own lab 

course with the datasets
➔ And we will start to look toward releasing 13 TeV data this Winter with more 

advanced tools



ATLAS 
Outreach group Looking Forward
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 We will be putting the whole Virtual Machine, including tools, datasets and 
documentation onto a USB Stick for you, and anyone can buy one!

It is portable, and everyone in the world, even in countries with low bandwidth, 
can access the ATLAS Open Data!!



ATLAS 
Outreach group Backup
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