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ÅMajor upgrades completed for ALICE during LHC Long 
Shutdown 2 (2019 - 2021) 

ÅPhysics motivation Ą high-precision measurements of 
quark-gluon plasma (QGP) properties
ÅHeavy-flavor hadrons and quarkoniaat very low pT

ÅVector mesons and low-mass dileptons
ÅHigh-precision measurements of light nuclei and 

hypernuclei
ÅRequirements 
Å Increase minimum-bias Pb-Pb data Ą interaction 

rate of 50 kHz (~1 kHz in Run 2)
ÅCollect 13 nb-1ƛƴ wǳƴ о ŀƴŘ п Ҧ Ȅмлл ƳƛƴƛƳǳƳ-

bias statistics with respect to Run 1 and 2
Å Improve tracking resolution at low pT
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New Muon Forward Tracker (MFT)  

New Fast Interaction Trigger (FIT)   New Trigger and Readout systems   

New Online/Offline (O2) system   

New Inner Tracking System (ITS2)

New GEM-based Time Projection 
Chamber (TPC) readout 



Fast Interaction Trigger

LHCP-2023 J. Liu 4

Three new sub-detectors: FT0, FV0 and FDD (Forward Diffractive Detector)
Å FT0: 2 arrays of Cherenkov radiators, optically coupled to micro-channel 

plate photomultiplier tubes (PMTs)
Å Fast minimum-bias trigger generation
Å High precision measurement for collision time and vertex position
Å Luminosity and background monitoring

Å FV0: 5 large segmented scintillator rings with PMT readout 
Å Background, interaction rate, and luminosity monitoring 
Å Multiplicity, centrality, and event plane

Å FDD: 2 double layer scintillator arrays with PMT readout
Å Background monitoring 
Å Forward vetoes for diffractive studies 



Inner Tracking System 
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ITS1 Hybrid, drift, strip

ITS2 Entirely MAPS

Entirely monolithic active pixel sensor (MAPS) based
Å 7 cylinders covering ~10 m2 area
Å ALPIDE sensor with continuous or triggered readout 
Å Fake-hit rate (FHR) requirement: < 10-6 /event/pixel
Å Detection efficiency requirement: > 99%
Å Radiation tolerance (qualified up to)

Å 270 kRadtotal ionising dose (TID)
Å 1.7 x1013 1MeV/neq non-ionising energy loss (NIEL)

ALPIDE specification:
Å TowerJazz180 nm CiSProcess, full CMOS
Å Sensor size: 1.5 cm x 3 cm
Å Pixel pitch: нт ˃Ƴ Ȅ нф ˃Ƴ
Å Thickness: 50 µm (IB), 100 µm (OB)


