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THE LHCb EXPERIMENT @ CERN 2
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Large Hadron Collider (LHC)

PROTON COLLISIONS FROM THE SIDE



4- Measures the trajectory of charged particles 
- Identifies particles 
- Measures the energy of electromagnetic and 
hadronic particles

THE LHCb DETECTOR



5THE TRACKING SYSTEM: WHAT IS THE TRAJECTORY OF PARTICLES?



6THE PARTICLE IDENTIFICATION SYSTEM: WHAT ARE THESE PARTICLES?



7THE CALORIMETERS: WHAT IS THE ENERGY OF PARTICLES?



8OUR GOALS: 
SELECT D0 MESONS AND MEASURE THEIR 

LIFETIME

- D0 mesons are interesting because 
they oscillate in their antiparticle 
- This oscillation allows for the 
measurement of a CP violation in 
this system
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D0

𝝅+

K-



THE LINK OF THE EXERCISE 10

Here: 
https://lhcb-d0.web.cern.ch/ 

https://lhcb-d0.web.cern.ch/


1) FIND THE D0S 11



1) FIND THE D0S 12



1) FIND D0S 13



1) FIND D0S 14



VELO: Vertex Locator

Previous VELO

Upgraded VELO



2) DRAW HISTOGRAMS 16



173) MASS FIT AND BACKGROUND SUBTRACTION



183) MASS FIT AND BACKGROUND SUBTRACTION



194) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME
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Impact parameter

Direction

4) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME
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Transverse Pt

PT

Particle direction

Beam Direction

4) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME



224) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME



4) DESSINER LES HISTOGRAMMES POUR LE SIGNAL ET LE BRUIT DE FOND 234) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME

Cut on impact parameter



4) DESSINER LES HISTOGRAMMES POUR LE SIGNAL ET LE BRUIT DE FOND 244) CUT ON DISCRIMINATING VARIABLES AND FIT FOR LIFETIME

PDG value
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Quark 
charm

Anti 
quark 

up

THANKS!

D0


