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n 16.4 FTE totali (ricercatori + 
tecnologi)

n Responsabilità:
q C. Bozzi:  Project Leader 

Computing, Computing 
Resource Manager

q L. Pappalardo: LHCb 
representative for the PBC 
QCD group

n Stima richieste finanziarie:
q Missioni 

n Interne 15 k€
n Estere 160 k€

q Consumi 40 k€



LHCb Upgrade Program
n During Run 1 LHCb operated at leveled luminosities up to 

4×1032 cm-2s-1, 2× higher than design value
n In Run 2 we collected ~6 fb-1 more

q Main limitation: 1 MHz L0 trigger rate

n LHCb Phase 1 Upgrade 
q Operate detector at 2×1033 cm-2s-1 instantaneous luminosity
q Read out the full detector at 40 MHz
q Install upgraded LHCb during long shutdown 2 (2019-21)
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Run 
(years)

Run 1
(2010-2012)

Run 2
(2015-2018)

Run 3
(2021-2023)

Run 4
(2027-2029)

Integrated 
luminosity

3 fb-1 9 fb-1 25 fb-1 50 fb-1

Instantaneous
luminosity 4×1032 cm-2s-1 2×1033 cm-2s-1

Current LHCb Upgraded LHCb

LS2 
LHCb Upgrade

LHC era HL-LHC era



LHCb Upgrade I
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LHCb Upgrade I
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LHCb Upgrade I
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LHCb Upgrade I
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LHCb Upgrade I
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SMOG2 (1)
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SMOG2 (2)
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LHCb Upgrade I
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LHCb Upgrade I
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Collisioni
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Attività di analisi
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Sviluppo software
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Attività sinergica (CSN5)
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Computing
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RTA

19



LHCb Phase II Upgrade
n LHCb is proposing a Phase II 

Upgrade to take full advantage of 
the flavour physics opportunities 
at the HL-LHC 
q Ten-fold increase in luminosity 

compared to the Phase 1 upgrade  
(1-2×1034 cm-2s-1)

q Operation from 2030 on
n The design of a very challenging 

RICH detector is being evaluated 
by the Collaboration
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Muon

21



RICH Upgrade phase II
n Intense R&D program for photodetector development

q Single photon sensitivity, with large (green-shifted) QE
q Able to sustain very high photon rates

n In the current (i.e. Upgrade I) RICH detector we expect a maximum 
channel occupancy of ~25% with ~9 mm2 pixel area (~1 MHz/mm2

photon hit density)
n For the Upgrade II we expect a photon hit density of ~10 MHz/mm2

q High granularity (hence electronics channel density) to keep 
maximum channel occupancy below ~25% 
n Translates in a pixel size of ~1×1 mm2

q Excellent time resolution within a 25 ns bunch (<100 ps r.m.s.)
q Radiation hard

n Extrapolating from Upgrade I (using a factor ×10): ~2 Mrad TID,  
~3×1013 1 MeV neq/cm2, ~1×1013 HEH/cm2

n Ferrara activities
q SiPM and microchannel plate characterization (including irradiation)
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Attività sinergica: 
Progetto ERC 
4DPHOTON
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Section view40 mm

35 mm
12 mm

Progetto 4DPHOTON
n ERC Consolidator Grant, 5 years project (2019 – 2024)

q Host Institution: INFN (beneficiaries: CERN and UNIFE)
n Development and construction of single-photon imaging detector 

with unprecedented performance
q Detector, electronics and data acquisition system

n Main activities in 2023:
q Construction of prototype vacuum tube, mechanics and cooling
q Detector test with complete DAQ chain
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Anagrafica 4DPHOTON 2023
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