
Federico Alessio, CERN

on behalf of the LHCb Collaboration

The LHCb 

Upgrades for 

Run3 and Run4



ICHEP2020, 28 July ï6 August 2020 

Å LHCb as Forward General-Purpose Detector at the LHC

Å Motivations for upgrading the detector

Å Upgrade plans for the LHC Run3 and Run4

o Readout System

o Data processing and trigger

o New detector technologies

Á Vertexing

Á Tracking

Á Particle ID

Á Calorimetry and Muon ID

o SMOG2 and Fixed Target physics 

Å Conclusions

Outline
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LHCb proved itself to be the Forward General-Purpose Detector at the LHC:

Å forward arm spectrometer with unique coverage in pseudorapidity (2 < <̢ 5)

Å catching 40% of heavy quark production cross-section in 4% of solid angle

Å precision measurements in beauty and charm sectors

V ̀p/ p = 0.5% at < 20 GeV/c  to 1.0% at 200 GeV/c

V IP resolution 15+29/pT[GeV] m̧ for high-pT tracks

V decay time resolution 45 fs for BsĄ J/̳̱and BsĄ Ds̫

Å Extended physics program to QCD, EW, direct searches

Å Participation in heavy ion runs as well

The LHCb detector at the LHC
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Atlas/CMS

LHCb

Acceptance

Excellent performance in 

Run 1 and Run2

Ą Benchmark for upgrades

Int. J. Mod. Phys. A 30, 1530022 (2015)

See talk #513
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Go beyond Flavor Physics: from exploration studies to precision studies

Ą No significant signs of New Physics in Run1 and 2 but anomalies observed!

V R(D*), R(K), R(K*), angular analysis of K* +̧ -̧ and more 

Aim at more precision!

Å BR(BsĄ
+̧ -̧) down to ~10% of SM

Å CKM ̞angle to ~1ʗ

Å 2 s̝ to precision <20% of SM value

Å charm CPV search below 10-4

Remove limitations from hardware trigger!

Å factor 2 yield between di-muon and fully hadronic decays

Å remove necessary harsher cuts on pT and ET

Å increase complexity of track reconstruction 

Å ageing and fast degradation of sub-detectors that needs replacing

Motivations for upgrading LHCb
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Design Run2
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LHCb physics reach with the

Phase-I and Phase-II upgrades
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Aim at collecting 50 fb-1 in Run3-4 and 300 fb-1 in Run5-6

V Collected ~9 fb-1 of data in Run1-2arXiv:1808.08865

http://arxiv.org/abs/arXiv:1808.08865
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LHCb upgrades plan & strategy
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LHCb Phase-I upgrade ongoing now during LS2 for Run3 and Run4

Å full software trigger and readout all detectors at 40MHz

Å replace tracking detectors + PID + VELO and  ~ 2 x 1033 sec-1 cm-2

Å Consolidate PID, tracking and ECAL during LS3

LHCb Phase-II upgrade during LS4 beyond Run4 

Å Use new detector technologies + timing to increase  ~ 1.5 x 1034 sec-1 cm-2
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LHCb Upgrade-I challenges
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Achieved same reconstruction performance in harsher environment

Record all bunch crossings with fully software trigger

Remove L0 trigger!


