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What is a 
Masterclass?

High school students (13k+/year) come to a 
research lab to be “scientists for one day”

● Introduction to particle physics
● Hands-on: data from

○ LHC (ATLAS, CMS, ALICE, LHCb)
○ Neutrino experiments (MINERvA)
○ Belle II
○ Particle Therapy (treatment plan)

● International video conference 
          (3-5 groups + CERN / Fermilab / KEK / GSI)

Like a masterclass in the arts…
but in particle physics!

https://atlas.physicsmasterclasses.org/
http://cms.physicsmasterclasses.org/cms.html
https://alice-masterclass.web.cern.ch/
http://lhcb-public.web.cern.ch/lhcb-public/en/LHCb-outreach/masterclasses/en/
https://indico.fnal.gov/event/22340/overview
https://belle2.ijs.si/public/
https://indico.cern.ch/event/840212/


What is a Masterclass?

Sample agenda…



https://physicsmasterclasses.org



Neutrino-based Masterclasses

1. MINERvA
…Has been used for several years

2. NOvA
…Pilot phase → New to IMC



MINERvA Masterclass

A muon neutrino interacts with a carbon nucleus. The 
interaction results in a muon and a proton that are ejected 
from the nucleus. What happens to the momentum 
initially carried by the muon neutrino?
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NOvA Masterclass

New, Focuses on a Result About the Neutrino as a Particle

Piloting with Teachers

● University of MN Center Teachers
● Neutrino Fellows
● Summer 2022 workshops (4)

Piloting with Students

● April 23, 2022 at University of MN
● Phase 2 pilot in IMC 2023
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NOvA Masterclass

Students see evidence of 
neutrino oscillation.
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