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Plans

● Short presentation (<= 20 minutes) on unfolding
○ Reminder of (or first contact with) the idea behind unfolding and the pitfalls
○ Will introduce matrix inversion, regularisation, MLE unfolding

● Hands on exercises (notebooks or shell)
○ Low-level unfolding on simplified example

■ Implement yourself to understand the basics
○ High-level unfolding with combine

■ Hides the details but practical in analysis context

● We only need a few kB to MB of storage per person (all histograms)



Simplified unfolding example

Jupyter notebook with simple non-CMS example (particle decays) where the 
unfolding is done by hand with python



Regularisation



Unfolding with combine

● Based on TOP-23-002, we prepared a simplified ttgamma cross 
section measurement as a function of the photon pT

● We are collecting the datacards, shapes histograms, and skeleton 
scripts in a repository. The students have to:

○ Understand the datacard implementation (one process per generator-level bin to be 
measured, etc.)

○ Plot response matrix (reco vs gen photon pT)

○ Combine datacards and define the physics model with combine

○ Extract cross section modifiers from multidimensional fit to data

○ Make the unfolded distribution

● CMSSW_14_1_0_pre4 and combine v10 need to be installed before


