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Open Data Portal

Education

opendata

Education

Visualise events, check
reconstructed data, run tools or
build your own!

For education purposes, the complex prim
(examples beiox isgood for simp!
your own appications similar to those shown here

in touch if you wish to build

2 need to be processed into a format

ABOUT SEARCH EDUCATION RESEARCH

Research

Get the genuine working
environments, virtual machines
and datasets to start your research

©

Research

fic software environments and tools need to be deployed
in addition to the data below, you willfind
or setting up your working environments here

ALICE
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Timeline

m November 2014 Initial release
® ALICE: educational datasets, modules, VM
ATLAS: masterclass datasets
™ CMS: primary datasets (30 TB of 2010), educational data sets,

analysis example and software, VM, event display, histogramming
ek LHCb: masterclass datasets, VM

m February 2015 ATLAS update

% ATLAS: addition of enhanced Kaggle ML challenge datasets,
software, documentation

m May 2015 ALICE update
® ALICE: addition of ESD datasets (10 TB of 2010)



L3: Reconstructed Data
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Mu primary dataset in AOD format from RunB of 2010 (/Mu/Run2010B-Apr21ReReco-v1/AOD) 2014

/Mu/Run2010B-Apr21ReReco-v1/AOD

Cite as: CMS collaboration (2014). Mu primary dataset in AOD format from RunB of 2010 (/Mu/Run2010B-Apr21ReReco-v1/AQD). CERN Open Data Portal. DOL:
10.7483/OPENDATA.CMS.BBMR.C4A2 opendata ABOUT SEARCH EDUCATIO!

CERN Virtual Machines allow you to run Scientific Linux on any operating system and access the CE

environments and software tools.

ALICE

The CMS ¢

| Description

m Mu primary dataset in AOD format from RunB of 2010

You can acc

| Characteristics
CMS Virtual Machines ALICE Virtual Machines

How to in

Dataset: 32376291 events 2979files 3.2 TB in total

Getting st

CMS: 50% of 2010; 30TB !

This dataset contains all runs from 2(

CMS list of validated runs Cert_13603

: 10%(5yr), 100%(10yr) .
m ALICE: 10 -
LHCb: 50%(5yr), 100%(10yr)

The open data are released under the = Cr

All releases will have a unique DOI that you

How to install a CERN Virtual Machine

VirtualBox is a free, open source and multiplatform a 0 run virtual machines: you can - download the package for your platform from the

ox working with CernVM is 4.3.14. If you ha bles with the latest vericn of VirtualBox, pick that ane: th

versians is available 1+ on a different page.
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S s/slc5_ia32 gccd34/cms/c [test@localhost ~]$ sudo du -hs /var/cache/cvmfs2/alice/
/CMSSW 3 8 5 = = 373M /var/cache/cvmfs2/alice/
cMSSW [test@localhost ~]$ sudo du -hs /var/cache/cvmfs2/cms

327M /var/cache/cvmfs2/cms

s/slc5 ia32 gcc434/cms/cl [test@localhost <1% []




L2: Outreach and Education
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Explore CMS open data and visualise detector events

Visualise detector events

Mg Events/Run 146436/Event 90626440
B PR LAEENS?

Detector Model ?
Tracker Barrels
Tracker Endcaps
ECAL Barrel v
ECAL Endcaps
ECAL Preshower
HCAL Barrel
HCAL Endcaps
HCAL Outer o
HCAL Forward
Drift Tubes (muon)
Cathode Strip Chambers (muon)
Resistive Plate Chambers (muon)

Tracking ?
Tracks (reco.) v
ECAL  ;
Barrel Rec. Hits v
Endcap Rec. Hits
Preshower Rec. Hits
HCAL ?
ot . opendata ABOUT SEARCH EDUCATION ~RESEARCH
Endcap Rec. Hits v
Forward Rec. Hits v .
Outer Rec. Hits [:J
Muon ?
Matching muon chambers v
Physics Objects ? . .
Eleciron Tracs (GSF) v Explore CMS open data and play with the histograms
Tracker Muons (Reco) &4
Stand-alone Muons (Reco) v
Global Muons (Reco) v
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Host Competitions Scripts Jobs Community « Sign up Login
ATLAS Higgs Challenge 2014

185 boson was announced July 4, 2012 and
13 saw a number of prestigious awards,
+ physicists, the discovery of a new particle
1 difficult quest to measure its characteristics

. nodel of nature.
Hi ggs 1= Higgs Boson Machine Learning Challenge wten t decays o other partices. ATLIS s
g place at the Large Hadron Collider at CERN
Cha”enge I— and processes using head-on collisions of
nergy. The ATLAS experiment has recently
son decaying into two tau particles, but this
“kground noise.

1ine Learning Challenge is to explore the potential of advanced machine learning methods to

Dashboard Competition Details » Getthe Data » Make a submission + of the experiment. No knowledge of particle physics is required. Using simulated data with
ected by ATLAS, your task is to classify events into "tau tau decay of a Higgs boson" versus

Home
lle platform from May to September 2014, drawing more that 1700 participants. Very promising

pata Use the ATLAS experiment to identify the v

Make a submission lep

.
H Iggs bo S 0 n Eventld: An unique integer identifier of the event.

DER_mass_MMC: The estimated mass my of the Higgs boson candidate, obtained through a pi

bl

Information

integration,

DER_mass_transverse_met_lep: The transverse mass between the missing transverse energy ar
Run: 204153 DER_mass_vis: The invariant mass of the hadronic tau and the lepton.

DER_pt_h: The modulus of the vector sum of the transverse momentum of the hadronic tau, the s
Event: 356369265 transverse energy vector.

DER_deltaeta_jet_jet: The absolute value of the pseudorapidity separation between the two jets |
2012-05-30 20:31:28 UT < ).

DER_mass_jet_jet: The invariant mass of the two jets (undefined if PRI_jet_num < 1)
DER_prodeta_jet_jet: The product of the pseudorapidities of the two jets (undefined if PRI_jet_nu
DER_deltar_tau_lep: The R separation between the hadronic tau and the lepton.

Forum - ) DER_pt_tot: The modulus of the vector sum of the missing transverse momenta and the transver:
hadronic tau, the lepton, the leading jet (if PRL_jet_num > ) and the subleading jet (if PRI jet num =
additional jets).

DER_sum_pt: The sum of the moduli of the transverse momenta of the hadronic tau, the lepton, t
num > 1)and the subleading jet (if PRI jet num = 2) and the other jets (if PRI jet num = 3).
DER_pt_ratio_lep_tau: The ratio of the transverse momenta of the lepton and the hadronic tau
DER_met_phi_centrality: The centrality of the azimuthal angle of the missing transverse energy v
tau and the lepton.

DER_lep_eta_centrality: The centrality of the pseudorapidity of the lepton w.r.t. the two jets (und

-

Leaderboard

Leaderboard ’ —
PRI_tau_pt: The transverse momentum \/pz =+ py of the hadronic tau.

PRI_tau_eta: The pseudorapidity 7 of the hadronic tau
PRI_tau_phi: The azimuth angle ¢ of the hadronic tau

PRI_lep_pt: The transverse momentum P% =F ;af of the lepton (electron or muon).

PRI_lep_eta: The pseudorapidity f of the lepton.

PRI_lep_phi: The azimuth angle ¢ of the lepton.
_ymiss

PRI_met: The missing transverse energy & r



L1: Publication Data
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Interest

CERN

CERN

CERN launches Open Data Portal ¢
public the data of LHC experiments
/go/tN15T #cernopendata

L 2 ML iS58 Physics & Math

Home MNews

+2 Follow

40,000

SPACE TECH ENVIRONMENT HEALTH 5]z PHYSICS&MATH

Home | Physics & Math | News
Run your own experiment using CERN's public LHC data

18:30 24 November 2014 by Jacob Aron
For similar stories, visit the The Large Hadron Collider Topic Guide

Why build your own particle accelerator when you can borrow CERN's? The
home of the Large Hadron Collider near Geneva, Switzerland, has started
putting data from its experiments online for anyone to use. They hope it could

& Share

45(

- fuel education, art and perhaps even physics discoveries.

"It's very impaortant that we keep this data open and usable," says Kati Lassila-
Perini of the CMS experiment at the LHC, which has uploaded 27 terabytes of
data to the new CERM Open Data Portal. A web interface lets you visualise the
paths of particles created by collisions at the LHC, or you can work directlv with
the data for more serious analysis.

Other LHC experiments have uploaded smaller data sets fc
purposes, allowing budding particle physicists to try their h:
massive-scale physics. The data could also be turned into
done previously at a CERN arts festival.

It's possible that physicists might search through the data a
discoveries, but most people with the necessary skills alrea
experiments, says Lassila-Perini. "There are not so many s
around.”
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~16,000 users o
~3,000 users of histogramming

New education/theory connections

Re-use for statistical analyses, machine learning
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Conclusion

Capture, Share, Preserve
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