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HYPATIA – Information

••Part of the ATLAS Student Event ChallengePart of the ATLAS Student Event Challenge, an 
educational project at the frontier of Particle Physics

•Enables high schools students together with their 
teachers to study the fundamental particles of matter 
and their interactions

•Uses real “events” detected by the ATLAS experiment 
at CERN

•Full version for universities/scientific use
•Simplified version for educational use
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Now all 
in one 



HYPATIA – Physics

•Particles are shown as tracks 
on the detectors

•Particle type determines track 
length

•Detectors :
•Tracking chamber
•Electromagnetic calorimeter
•Hadron calorimeter
•Muon chamber
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HYPATIA – All Windows
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HYPATIA – Details

Parameter Control Window

Provides functionality for viewing and 
changing various parameters (data 
selection, cuts, detector, subdetector 
systems, projections).

Track Momenta Window

Displays the energies and momenta 
of all tracks. From here tracks can 
be picked and inserted for analysis.

7/7/2009 5CERN Teachers  C.Kourkoumelis, 
UoA



HYPATIA – Details

Invariant Mass WindowInvariant Mass Window
The main analysis window 
of HYPATIA. Displays the 
chosen (by user) tracks of 
each event and values of 
theirs main physical 
quantities (momentum etc.). 

For each event the invariant (or transverse) 
masses of combinations of chosen particles 
are automatically calculated and displayed.

Canvas Window

Displays events as tracks through the 
detectors according to particle type. Has 
multiple angles and display types.
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Full version of Hypatia
”Analyse events,make histos,discover”

Four windows:
ØEvent display Window (the standard ATLANTIS canvas window)

ØControl Window
ØTrack list Window 

ØInvariant Mass determination Window 

Simplified  version of Hypatia
”Identify particles in the detector”

Three windows:
ØEvent display Window (the standard ATLANTIS canvas window)

ØControl Window (simple)
ØTrack list Window 

THIS IS THE ONE  USED FOR THE 
2008 and 2009 MASTERCLASSES
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New  Version of Hypatia
Compatible with updated version of 

ATLANTIS
Combines three different versions:

ØDemo (free running) one :Installed in ATLAS visitor center
ØSimplified one: for Masterclasses and High School Students

ØFull one: For Universties and other applications (special projects,
science centers,debugging etc)

ØAll versions have the following windows 
ØEvent display Window (the standard ATLANTIS canvas window)

ØControl Window (simple/full)
ØTrack list Window (simple/full)

ØInvariant mass window (removable for the simple version)
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HY.P.A.T.I.A - Installed at the ATLAS Visitor Room
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An example ……Simplified version
used in the Masterclasses (2008 and 2009)

• students at the end of LEP excercise had to look at at a mixture of     
Z->ee, Z->µµ, ttbar->lepton(s)
• decide which decay mode they saw
Øapply simple criteria to distinguish signal from background
ØEtmiss <10 GeV
ØE(lepton1)+E(lepton2) >91 GeV
• count events types
• compare the BR of Z->ee and Z->µµ
• compare with results of LEP exercise
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Z->µµ
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Background ttbar->leptons+X
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Learning with ATLAS @ CERNLearning with ATLAS @ CERN



Workpackages 
1. Management and Scientific Coordination (UoA)
2. Pedagogical Design and LA@CERN Missions 

Development (UoBirmingham)
3. LA@CERN Education and Outreach Portal (UoA)
4. Implementation & Validation (EA-GR)
5.Evaluation & Quality Assurance (Bayreuth)
6. Dissemination (UoStockholm)          
7. Exploitation (Austrian Ministry of Edu)
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2 years started 1/12/2009
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http://hypatia.phy.bg.ac.yu/

http://www.ea.gr/ep/lacern/

Go ahead and  play with HYPATIA!!
You can download program and event files from:

The web page of the Learning with ATLAS @ CERN EU project is at:

Please  help by thinking about pedagogical Please  help by thinking about pedagogical scenariascenaria


