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•A quick start as an appetizer:
•Reconstruct particles decaying into two 
muons from 2016 data (Z, Y, J/Ψ…) 

•Think what kind of studies are possible (and 
interesting) using CMS Open data.

•Available data? Available simulations? 

•Explore how to get started.
•Documentation? Tools? 

•Estimate the time and resources needed for 
the study of your choice

•Computing resources? Time? 

First Task

https://github.com/cms-opendata-education/cms-nanoaod-uproot
https://github.com/cms-opendata-education/cms-nanoaod-uproot


•CMS Open Data workshops are the best guide for getting started
•How to use 2016 CMS open data (in the format not requiring CMS software) 

•The most adapt for research purposes
•CMS open data in education 

•Some nice learning material for further understanding of particle physics data 

•Summary of resources and tools

•Background knowledge
CMS detector
Physics objects in CMS data files 

•Working environment and data access, on your laptop
•install the needed Python packages preferably in a virtual environment, or 
install docker-engine (or Docker Desktop) and use the available container 

Learning by Yourself 

https://cms-opendata-workshop.github.io/2024-07-29-CERN/
https://cms-opendata-workshop.github.io/2024-07-29-CERN/
https://indico.cern.ch/event/1387505/contributions/5853427/attachments/2906616/5098927/Workshop2024_Resources.pdf
https://cms-opendata-workshop.github.io/workshop2026-lesson-cms-detector/instructor/index.html
https://cms-opendata-workshop.github.io/workshop2024-lesson-physics-objects/instructor/index.html
https://cms-opendata-workshop.github.io/workshop2026-lesson-nanoaod/index.html
https://cms-opendata-workshop.github.io/workshop2024-lesson-docker/instructor/index.html


•Find and explore datasets 

•Di-muon reconstruction (more in detail than the quick start)
• no need to download the files, stream with xrootd 

•Learn about simulated data (W →µ𝜈)  

•template for a Python NanoAOD analysis with trigger, validated-run 
mask and simulation weights: 

Hands On

https://cms-opendata-workshop.github.io/workshop2026-lesson-nanoaod/
https://github.com/cms-opendata-workshop/workshop2026-lesson-dimuon-from-nanoaod
https://github.com/cms-opendata-education/cms-open-data-w-jets-teaching
https://github.com/cms-opendata-workshop/workshop2024-lesson-event-selection/blob/main/instructors/data_selection_lesson.ipynb
https://github.com/cms-opendata-workshop/workshop2024-lesson-event-selection/blob/main/instructors/data_selection_lesson.ipynb


Task to work on by yourself now:

•get yourself familiar with the linked material and tutorials 
 

• then measure σ(pp→Z/γ*→μμ) for 60 < m(μμ) < 120 GeV at 13 TeV with CMS 2016 
open data, including syst uncertainty, and compare with the published CMS result. 
 

•continue directly from the first task's dimuon peak, and reuse some of the linked 
material: dataset finding, XRootD streaming, the W→μν truth-level notebook 
 

•bandwidth limitation:  copy files locally,  should fit on laptops


