
Interpolazione della distribuzione di  
massa invariante (segnale di una particella/risonanza) 

  
con ROOFIT 

 
 nel caso la risoluzione in massa sia inferiore alla 

larghezza naturale della particella (caso di                 ) 
 

Esercitazione del Corso di Laboratorio Analisi Dati  
2o anno Magistrale  / 1o Semestre  

docente: Alexis Pompili 

φ→ K +K −
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Preliminarily	  let	  us	  visualize	  the	  distribu3on	  that	  should	  be	  fi6ed	  :	  

This histogram represents the  
invariant mass of a couple of  
tracks to which the Kaon mass is 
assigned [these data are from CMS]. 
The φ signal is sitting on a mainly 
combinatorial background. 
 
It can be better seen with few settings 
given sequentially at the prompt:  
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m(K +K − )



Exercise:	  Try	  by	  yourself	  to	  write	  a	  macro	  to	  execute	  the	  fit	  like	  previously	  done	  for	  the	  …	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  
	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  …	  signal	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  !	  !ψ → µ+µ−

For	  reference	  here	  is	  some	  useful	  code	  to	  accomplish	  the	  task:	  
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Set	  the	  mass	  resolu3on	  
to	  the	  value	  found	  in	  	  
CMS	  Monte	  Carlo	  !	  

(*)	  

(*)	  

Chebyshev	  poly	  of	  enough	  high	  order	  

non-‐rela3vis3c	  !	  
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This	  code	  provides	  the	  following	  plot:	  

We	  could	  try	  	  
to	  do	  be-er	  !	  
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Check	  that	  the	  fit	  result	  is	  compa3ble	  with	  PDG	  world	  average	  :	  

The	  fit	  result	  is:	   m(φ) ≅ [1019.558± 0.023]MeV
Γ(φ) ≅ [4.45± 0.10]MeV

(within	  3σ)	


(within	  2σ)	

NOT	  BAD	  !	  

Note	  :	  some	  enhancement	  can	  be	  obtained	  using	  a	  rela3vis3c	  BW	  convoluted	  	  
	  	  	  	  	  	  	  	  	  	  	  	  with	  a	  gaussian	  resolu3on	  func3on	  


