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The Masterclasses program for various experiments



Outline

• Masterclass

– Historical overview: why, when, what

– IPPOG

• Italy & INFN in IPPOG

• Activities involving schools in ePIC

– Vi presento ePIC!

– Preparation of masterclass exercise(s)
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Origin of the Masterclasses

• Idea proposed in 1996

• Physicists: Roger Barlow and Ken Long

• Goal: give students a real research 
experience in particle physics

https://cerncourier.com/a/how-the-particle-physics-masterclasses-began/
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What are Particle Physics Masterclasses?

Activities organised by Universities and Research Institutes

Students experience a day as particle physicists

They analyse real experimental data from high-energy physics experiments

They discuss their results in a national/european/international meeting 
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Outreach activities for high-school students



First Masterclass in particle physics

• First event organised on April 
11th 1997

• Took place in some United 
Kingdom Universities:
– Imperial College, Manchester, 

Oxford, Durham, Liverpool, 
Swansea and Lancaster 
Universities

• Students spent a day at 
Universities
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What Do Students Do During a Masterclass?

• Study particle signals recorded by detectors

• Identify particles

• Measure quantities such as invariant mass

• Reconstruct particles

• …after a brief introduction with talk(s)
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First Masterclass in particle physics

• Analysed real particle-physics data
– Identifying Interesting Events at LEP
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What Did Students Do During first Masterclass?

• Analysed real particle-physics data
– Identifying Interesting Events at LEP
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Note only two particles (no jets), tracks, nothing 

beyond the ECAL.
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What Did Students Do During first Masterclass?

• Analysed real particle-physics data
– Identifying Interesting Events at LEP
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Just two tracks: minimal interactions in the 

calorimeters, and activation of the outer muon system.
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What Did Students Do During first Masterclass?

• Analysed real particle-physics data
– Identifying Interesting Events at LEP
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The hadronic decays of the Z0 are really decays into quark-
antiquark pairs of one of the five following types of quark: 
u,d,s,c or b. The top quark is not involved because it is more 
massive than the Z0.

https://cerncourier.com/a/how-the-particle-physics-masterclasses-began/



First Masterclass in particle physics

The basis for the masterclasses was:

“Think globally, act locally”
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Scheme written up in the HEPP group newsletter (January 1998):
• not just talks
• Using PC clusters, participants involved in an activity that is not far from real 

research.
• A national scheme spreads the publicity.
• It runs every year.

https://cerncourier.com/a/how-the-particle-physics-masterclasses-began/



From (UK) National to European Particle Physics Masterclass

In 1997 the European Particle Physics Outreach Group (EPPOG) was 

formed

• with the support of:

– the European Committee for Future Accelerators (ECFA)

– the High-Energy and Particle Physics Board of the European Physical 

Society (EPS)

• with the purpose of
– fostering outreach expertise, pooling resources, and carrying out 

communication activities for particle physics to schools and the public

18/03/2026 ePIC and EIC Physics Readiness Workshop (2nd edition) 12



From European to International Particle Physics Masterclass
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2005

EPPOG expanded to International Particle 
Physics Masterclass program

• allowing students worldwide to analyze real 
experimental data and thus familiarize 
themselves with activities that mostly pertained 
to the research environment until then.

2011

EPPOG was officially renamed IPPOG

• to reflect its growing international spread.



International Particle Physics Outreach Group

• In 2016 it became a formal collaboration
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64 countries



International Particle Physics Outreach Group

• In 2016 it became a formal collaboration
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64 countries

Partnerships have been developed with other outreach groups: QuarkNet (USA)

34 country representatives
9 experiments
1 international lab. (CERN)
2 national labs. associated (DESY, GSI)



International Particle Physics Masterclass

• 1997: started with measurements from LEP experiments:

– OPAL, DELPHI, ALEPH, L3

• 2012: followed by the four large LHC experiments:

– ATLAS (Z and W boson-related measurements),

– CMS (Z and W boson-related measurements),

– ALICE (quark–gluon plasma-related observables),

– LHCb (heavy-flavor measurements).
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become scientists for a day



International Particle Physics Masterclass

• HEP masterclass program beyond the original CERN-related theme:
– 2020: Belle II at KEK (flavor physics measurements),

– 2021: a medical physics particle therapy masterclass connects 
fundamental research with its application.

– 2022: the Pierre Auger Observatory enriched the landscape with cosmic 
ray sessions

– 2024: neutrino physics at Fermilab with MINERνA and NOνA.

– 2026: cosmic neutrino exercise just arrived with KM3NeT.

– Gravitational wave exercise is under development
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Internation Particle 
Physics Masterclass

become scientists for a day
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https://physicsmasterclasses.org/index.php?cat=schedule&page=schedule_2026


International Particle Physics Masterclasses in Italy
INFN responsibility
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9 IPPOG masterclasses

• LHC (ALICE, ATLAS, CMS, LHCb)

• Belle II

• Particle Therapy

• MINERvA

• Pierre Auger

• KM3NeT

FERMI

DarkSide

E.Torassa (PD): Italy and INFN representative member in IPPOG

~2600 selected italian pupils involved this year (partial)

https://masterclass.infn.it/


…and ePIC?
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Vi presento ePIC! [2025, 2026]
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M.Capua idea and proposal

https://agenda.infn.it/category/2222/

Pupils don’t know the future ePIC experiment

We are moving slowly.
Now we are presenting the project to pupils and teachers (our hooks )

…and Casal Monferrato (TO) and Bari



Ideas for trial exercise on ePIC Use official ePIC event display tool 
to classify ePIC interesting events
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it will be tested next month
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it will be tested next month



Other idea for trial exercise on ePIC

S.Costanza bachelor student implemented ePIC geometry in a delphes card

3/18/2026 ePIC and EIC Physics Readiness Workshop (2nd edition) 25

Play with detector parameters to test physics performance 



Why 
Masterclasses 
Are Important
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Introduce students to modern physics 
research

Develop data analysis and scientific 
reasoning

Connect schools with research institutes

Inspire future scientists
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