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ALICE MAIN QUESTIONS
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Main focus of the ALICE program is the study of QGP properties with HI collisions

Å Extended to many other aspects of QCD during Runs 1 and 2

Å QGP macroscopic and microscopic properties

Å Temperature and viscosity 

Å Interaction of partons with the QGP at various momentum scales

Å Hadronization of the QGP

Two main physics items driving the ALICE upgrade strategies :

Å Transport and hadronization of heavy flavors (HF) in the medium: differential measurements of HF hadron 

production (suppression, enhancement, flowé) down to vanishing pT

Å Electromagnetic radiation from the medium: dilepton measurements below ϳ*ʕmass, down to zero pT, to

map the evolution of the collision

Ÿ Light and high-granularity detector + continuous readout to access untriggerable probes with very low S/B

ñAlice status and overviewò 

(I. Altsybeev : 22/05/23 09:30)
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ALICE TIMELINE
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ALICE - UPGRADES FOR RUN 3
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New Fast Interaction Trigger (FIT)
ALICE upgrades during the LHC 

Long Shutdown 2

arXiv:2302.01238

Upgrade of Time Projection Chamber 

(TPC) with GEM amplification

New Inner Tracking system (ITS)

New Muon Forward Tracker (MFT)

ñRun 3 performance of new hardware with 

ALICEò (J. Liu 23/05/23  11:30)

Tracking and vertexing

(M. Faggin 25/05/23 12:24)

Particle Identification 

(C. Sonnabend: 25/05/23 12:42)

New data acquisition and reconstruction framework 

(Online ïOffline , O2)

Continuous data taking of min. bias Pb-Pb data at 50 kHz
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ALICE - UPGRADES FOR RUN 3
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ALICE upgrades during the LHC 

Long Shutdown 2

https://arxiv.org/abs/2302.01238

Run 3 Goals:

Å pp:      ~120 pb-1

Å p-Pb:   ~0.3 pb-1

Å Pb-Pb: ~6.5 nb-1

© 2022 CERN

ñRun 3 performance of new hardware with 

ALICEò (J. Liu 23/05/23  11:30)

Tracking and vertexing

(M. Faggin 25/05/23 12:24)

Particle Identification 

(C. Sonnabend: 25/05/23 12:42)
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ALICE 2.1 : FUTURE UPGRADES
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FoCal ITS3
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FoCaL ïPHYSICS MOTIVATION

Forward physics at LHC provides an opportunity to study the low-x region (< 10-5)
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Å Access to non-linear QCD evolution: investigate the onset of possible gluon saturation 

Å Quantify and constrain modifications of gluon (n)PDFs 

Å Direct photons provide a more direct access to the low-x region 

Å No fragmentation 

Å No final-state effects

Å 0́- 0́ / 0́ïɔcorrelations and ϳ*ʕin ultraperipheral collisions
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FoCaL ïFORWARD CALORIMETER 
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FoCal Letter of Intent: CERN-LHCC-2020-009
https://inspirehep.net/literature/1805025

Requirements:

Å Energy resolution: ~ <5% (EM)  ~12% (hadron)

Å Position resolution: ~ 5mm (EM shower)

Å Required for two shower separation

FoCal-E:

Å Optimized for ɔand 0́ reconstruction

Å Segmented in 18 layers of tungsten and silicon pads with 

low granularity (~ 1 cm)

Å Two layers of tungsten and silicon pixels with high 

granularity (~ 30 x 30 µm2)

Å Prototype tested in beam 

FoCal-H: 

Å Cu-scintillator: direct ɔisolation and jets

Å Metal/scintillating calorimeter with high granularity of up to 

2.5 x 2.5 cm2

Å Prototype tested in beam 

3.4 < �� < 5.8


