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Flavour physics studies at the LHCb
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Fundamental forces of the universe
and how they affect us

2DROPPING THEM  FROM A TREE

Human technology (we know particle physics!) :


 subatomic forces in action

Corvidae technology: gravity in action



Standard Model of particle physics
Force carriers and matter : the elementary particles
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Effects of fundamental subatomic forces are


manifestations of the presence a type of particles (force carriers aka “bosons”)


standard model jargon:


- interactions between bosons & elementary (matter) particles -

(Technology+) answer fundamental questions 


e.g. Higgs boson & mass


Modern world is shaped our knowledge


of the subatomic forces!




Standard Model of particle physics
Force carriers and matter : the elementary particles
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Effects of fundamental subatomic forces are


manifestations of the presence a type of particles (force carriers aka “bosons”)


standard model jargon:


- interactions between bosons & elementary (matter) particles -

We can produce loads of elementary particles in 

                               particle colliders (such as LHC), study them…  



In 2021 our experiment called the attention of the 
international press

… and (sometimes) find new things
Flavour anomalies on the news!
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Large press coverage!
A few examples
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Flavour anomalies

Why so important?

We may be seeing the effects of a new force

(other than gravity, electroweak, strong)


potentially a breakthrough on our understanding of what 
the universe is made of! 

For more information search on internet


“LHCb anomalies”




Our specific project
Look at very fine details of one of these anomalies-related process 
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Our specific project
Look at very fine details of one of these anomalies-related process 
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Very rare decay of a B meson  decay probabilities of ~10-7
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Our specific project
Look at very fine details of one of these anomalies-related process 
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Very rare decay of a B meson  decay probabilities of ~10-7
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Our specific project
The goal: search for pp “events” containing  K,  π, electron, positron
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that end up ‘anywhere’ 

in the detector

measure their angular distributions

Compare to theory:

is the measurement compatible with


exchange of a 

“known” or “new type” of boson?!!

?



In practice…

• Software-based project :  python programming familiarity/willingness to learn !


• Dig into LHCb available data — a bit of software development 


• find a needle on a haystack: identification of processes of interest via 
multivariate analysis (Boosted Decision Trees)


• simulations:  rare decays going through the detector 


• Efficiencies: how many particles are lost?


• fits: extracting the coefficient parameters


• feasibility studies: prepare for future LHCb measurements when more 
data is available


• Previous knowledge of particle physics desirable - not mandatory 11

day-by-day tasks and pre-requisites


