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Tagging
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•The task is to identify jet generated by 
heavy flavour quarks (  quark)


•Up to now LHCb relies on Secondary 
Vertex tagging (SV tagging) algorithm


•Good performances for -tagging, room 
for improvement for -tagging

b and c

b
c

New algorithms to be studied!



 tagging with TTNb vs. b̄
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 tagging with DNN (WIP)b vs. c vs. q
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probability distribution 
for  di-jet eventsbb̄

Global observables: 7 features

Secondary vertex: 14 features
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Going to full quantum… (WIP)
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•The aim is to study tagging algorithms that can run on quantum simulations and (possibly) devices

•First time tagging is considered for quantum algorithms

•  is considered as use case 

• Davide Nicotra (master student) will work on this topic for his master thesis

• This activity is also managed in the LHCb DPA WP4 (directed by Donatella)

• Strict correlation with Quantum Technologies Initiative by CERN OpenLab

b vs. b̄

Quantum Support 
Vector Machine 

(QSVM)

Variational Quantum 
Classifier (VQC)

QSVM Kernel 
method
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ECAL upgrade for Upgrade 2 (WIP)
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• During Run 5 the ECAL will be redesigned

• High luminosity

• High radiation on sensors


• Therefore the following requirements are needed:

• New geometry (SPACAL, Shashlik)

• New cells dimension

• New materials


• Our main focus is to study high  physics to find suitable ECAL parameters

•  is used as main channel

• Possible figures of merit: , , 

• Test different energy and time resolutions

• Study Bremsstrahlung recovery

• Study ADC saturation


• Studies are ongoing

• Test-beam @ DESY currently ongoing

pT
Z → e+e−

minv(e+e−) σE σpT
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Bremsstrahlung recovery (WIP)
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Bremsstrahlung recovery (WIP)
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Mass reconstruction (WIP)

Davide Zuliani 3

minv(e
±) [MeV]

A
.U

.

—  
— 

10 %
5 %

•Up to now mass reconstruction has been performed 
just considering calorimeter clusters


•We are developing a tracks+clusters reconstruction 
approach


•ADC saturation will impact on mass reconstruction 
(up to now is )ET = 20 GeV

Calorimeter Upgrade



-segmentation (WIP)z
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•We are developing some studies to consider -segmentation for ECAL

•Parametric simulation obtained using GFlash package from Geant 4

•Up to now just some plots showing:

z
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Grazie per l’attenzione


