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Masterclass in 2025
● Recall that in the current CMS masterclass (“WZH”) students analyze one-lepton, 

two-lepton, and four-lepton events in an event display
● The events came from CMS Open Data from 2010-2012 (Run 1 at 7,8 TeV)
● For one-lepton events they determine the charge of the lepton through the 

curvature of the track in the magnetic field (in the end determining a W+:W- ratio)
● For two-lepton events they calculate an invariant mass and end up with an invariant 

mass plot (with a Z peak)
● For four-lepton events they calculate an invariant mass and end up with an 

invariant mass plot (with among other things, a Higgs peak)
● Due to a limited number of four-lepton events available and to ensure that 

masterclasses of dierent sizes had a suicient number of events to analyze we 
had separate masterclass datasets grouped by the estimated number of students 
(e.g. a group N10 for 10-20 students, a N100 group for 100-200 students, etc.)



New for 2026
The biggest change is that we are moving from using Run 1 
data from 2010-2012 (7, 8 TeV)  to exclusively using Run 2 
data from 2016 (13 TeV). This has several advantages:

● We can take advantage of an example CMS open data 
analysis which in the end produces a new four-lepton 
invariant mass plot (i.e. more four-lepton events for 
use)

● With a larger number of four-lepton events we no 
longer need the dierent dataset groups (e.g. N10, 
N50, …)

● CMS 2016 open data is available in both MiniAOD 
(necessary for event display files) and NanoAOD (a 
reduced format of ROOT TTrees). Therefore event 
selection can be done more easily and quickly in e.g. a 
Jupyter notebook with NanoAOD.

https://opendata.cern.ch/search?q=&f=experiment%3ACMS&f=type%3ADataset%2Bsubtype%3ACollision&f=year%3A2016--2016&l=list&order=desc&p=1&s=10&sort=mostrecent
https://opendata.cern.ch/search?q=&f=experiment%3ACMS&f=type%3ADataset%2Bsubtype%3ACollision&f=year%3A2016--2016&f=file_type%3Aminiaod&l=list&order=desc&p=1&s=10&sort=mostrecent
https://opendata.cern.ch/search?q=&f=experiment%3ACMS&f=type%3ADataset%2Bsubtype%3ACollision&f=year%3A2016--2016&f=file_type%3Ananoaod&l=list&order=desc&p=1&s=10&sort=mostrecent
https://github.com/QuarkNet-HEP/quarkonium-jupyter


IMC 2026
● Those changes aside, the 

measurement will remain the 
same as before

● There have been some minor 
improvements to the event 
display but the interface will be 
largely the same as for IMC 2025

● We have migrated event display 
hosting to CERN



CIMA: CMS Instrument for Masterclass Analysis
● CIMA is the data-entry and ploing tool used by the students
● It was used for IMC 2025 (and for the last several IMC) and was 

hosted on ND servers
● A post-IMC 2025 server upgrade “broke” CIMA
● We have had to rely on Google Sheets since then
● CERN has more hosting options so we are in the midst of a CIMA 

migration to CERN PaaS support 
● This is ongoing and should be done by the end of the year (and 

ready for IMC)
● We are also exploring other options for applications as there is 

limited person-power for CIMA support and development



Summary

● The measurement for IMC 2026 will largely remain the same as the 
previous year but with Run 2 instead of Run 1 data and a 
reorganization (simplification) of the datasets

● We are in the process of migrating CIMA to CERN PaaS (expected to 
be ready for IMC 2026)


