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OPAL masterclass
● Original OPAL masterclass: 

students examine event 

display images, learn how to 

identify types of events

● Original late-90s web design 

(last update 2003) 

● Upgrade and adapt to make 

more modern (done)

● Slides from 21st IPPOG

● Pedagogical purpose: 

Couple with LHCb recent 

result to investigate lepton 

universality

http://www.hep.man.ac.uk/u/events/
https://docs.google.com/presentation/d/15Csew8q5-W_CvYJE6MXy439ZS34rPq_tdrNXTvMVV40/edit?usp=sharing


OPAL masterclass- New version
● Plan: use major structure of the original masterclass but 

update user interface, technology behind the scenes; run 

checks on data to find duplicate and missing images

● Technical details: new website built using Flask, flask-

bootstrap UI, and Jinja templates; use MathJax for 

equation rendering

● Webpage has responsive layout e.g. runs on mobile 

devices

● Deployment via CERN instance of OpenShift (cloud 

container platform)

● GitHub repo

● Outstanding issues

● New version

● Z results: GitHub Discussions

https://github.com/QuarkNet-HEP/opal-masterclass
https://github.com/QuarkNet-HEP/opal-masterclass/issues
http://opal-masterclass.web.cern.ch/
https://github.com/QuarkNet-HEP/opal-masterclass/discussions






CMS masterclass updates

● iSpy WebGL event display

○ Upgrade of underlying WebGL library

○ Lightweight detector geometry

○ Improved picking and table views

○ New, improved view and settings controls

● CIMA

○ Improvements to histograms in development



New NOvA masterclass

● In development by Greg 
Pawlowski (QuarkNet mentor), 
Mike Plucinski (Neutrino fellow), 
QuarkNet staff

● Concept tested several times in 
QuarkNet workshops – teachers 
enthusiastic

● Combine event display analysis 
(small number) with python 
notebook (many events)

● NOvA (NuMI Off-axis neutrino 
Appearance): long baseline 
neutrino oscillation study

https://www.universetoday.com/109444/nova-experiment-nabs-its-first-neutrinos/

https://www.universetoday.com/109444/nova-experiment-nabs-its-first-neutrinos/


NOvA masterclass measurement

● Students study Far Detector (FD) event displays – small 

number due to beam spread
○ Find ratio of Neutral Current (NC) to Charged Current (CC) events

■ CC – muon neutrino (numu + n → mu + p) (W exchange)

■ NC – anything  (nu + n → nu + n) (Z exchange)

○ Create quantitative criteria for detemination of CC vs NC events

CC event: muon (long) and proton (short)



NOvA masterclass measurement

● Students use python notebook and developed criteria to 

examine Near Detector (ND) events – many, close to 

beam source
○ Find ratio of Neutral Current (NC) to Charged Current (CC) events

○ Compare CC:NC in FD vs in ND → evidence of oscillations

● Still working: combination of results (we have ideas)

NC event: short tracks, multiplicities



NOvA masterclass plans

● Current – refine measurement and procedure

● IMC 2022 – limited trial masterclasses

● Next SG – request inclusion in IMC

● Rest of 2022 – introduce in workshops

● IMC 2023 – Official rollout 


