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RooFit Model Building : RooAddPdf
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Syntax for RooAddPdf
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RooFit model building : RooProdPdf (product of uncorrelated p.d.f.s)
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RooFit model building : RooProdPdf (product of uncorrelated p.d.f.s)
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RooFit model building : RooProdPdf (product of uncorrelated p.d.f.s)
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Function minimization: minimization algorithm - I

L.Moneta’s slide
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Function minimization: Minuit functionality - II
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Function minimization: Minuit functionality - III
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GETTING CONFIDENCE WITH … FUNCTION PLOTTING & HISTOGRAM HANDLING 
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Function minimization: Migrad - IV
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Function minimization: Migrad - V
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Function minimization: Migrad - VI
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Function minimization: Hesse - VII
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Function minimization: Hesse - VIII
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Function minimization: Hesse - IX
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Function minimization: Hesse - X
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Function minimization: Minos - XI
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Function minimization: Minos vs Hesse - XI
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Function minimization: convergence issues - XII
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Function minimization: mitigating fit stability issues - XIII
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Function minimization: Contour - XIV
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GETTING CONFIDENCE WITH … FITTING 
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Input file: psiprime_bin9_histo.root

(extracted from a larger ROOT file hlt_5_newSoftMuon_alsoInPsiPrimeWind.root)

First version of the code to run:  psiPrime_fit.C
(it implements two subsequent fits with two different models)

1st model used: Gaussian for the Signal, Chebyshev polynomial for the background 

2nd model used: Crystal-Ball function for the Signal, Exponential for the background 

Let’s introduce the Chebyshev polynomials and the Crystal-Ball function in the next slides. 
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When using in the fit model a standard polynomial parametrization (RooPolynomial, https://root.cern.ch/doc/master/classRooPolynomial.html)

… very often it results in strong correlations between coefficients that introduce - issues in the fit stability
- inability to find the right solution at high order

This can be solved (i.e. mitigating fit instability) using better polynomial parametrization, 
such as Chebyshev or Bernstein polynomials.

Let’s discuss the first ones now.

Chebyshev polynomials - I
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When using the RooChebyshev class (https://root.cern.ch/doc/master/classRooChebychev.html ) consider that ... 

… the number of parameters corresponds to the degree of the considered polynomial !

Chebyshev polynomials - II

These polynomials are typically extensively exploited in numerical approximation tasks
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Visualize 1st fit:   
> display PsiPrimeMassFit_gauss_poly1ord.png

Visualize 2nd fit:   
> display PsiPrimeMassFit_gauss_poly1ord.png
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Note that the fit differs especially at the lower-mass shoulder because of the tail of the Crystal-Ball function 
that can well adapt this shoulder:
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