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On today’s menu: Fits
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Why we fit
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• We want to say something about our data… this can be:

• Extract a parameter that tells us something about our theory (SM) 


• Discover a new particle


• Precisely test the Standard Model 

• How do we do it?

• Find a discriminating variable that gives access to the information that we want : typically the inv. 

mass, but can also be angles, BDT scores etc


• Create a model that describes the data. For this we need:


• A model for our signal


• Models for our backgrounds 


• Extract parameters of interest and their uncertainties 



Finding the model
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Ideally we can guess the model from the underlying physics. For example:


• Particles : resonance + some smearing (loss from Bremsstrahlung, detector 
resolutions etc): Gaussian core + power-law tails -> Crystal-ball (can be one or two-
sided)


• Energy loss of charged particle transversing some material: Landau function 


• But there’s not always a 1-1 correspondence of our process to an analytic function


• The reality is that some trial-and-error may be required


• Empiric functions and kernel estimators are very useful tools


• Alternative models can be considered as cross-checks / syst. Uncertainties



estimators…
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• You already covered estimators in your statistics lecture this morning

• Some very nice ones are: ML and  , but which one should we be using?χ2



RooFit basics
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https://root.cern/download/roofit-strasbourg-v10.pdf


Minimisation
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• Let’s say we’ve chosen our estimator - we then need to find the best (minimum) value

(Default estimator is ML in RooFit)



Minimisation
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Enough talking, let’s get coding!
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