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ALICE detector upgrade program

• ALICE 2: Achievement today (LS2 & Run 3, by 2021)

• ALICE 2.1: New hope tomorrow (LS3 & Run 4)

• ALICE 3: The day after tomorrow (Run 5 and beyond)
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ALICE 2: The upgrades ready for Run 3

• Chinese contribution in colored text
Tracking detectors upgraded: Inner Tracking System (ITS2) 

Time Projection Chamber (GEM)
Muon Forward Tracker (MFT)

Other upgrades: • Fast Interaction Trigger (FIT)
• Integrated Online-Offline system (O2)
à record minimum bias Pb-Pb data at > 50kHz

• Detector readout electronics

ITS2

MFT
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ITS2: improve tracking at low pT

• ITS2 fully commissioned 2021
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ITS2 realization with ALPIDE

• ALPIDE technology
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ITS2 realization with ALPIDE

• ALPIDE functionality
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MFT: precise vertexing of forward muons
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Chinese contribution to ALICE 2
• Role in ALICE/ITS2 Silicon Pixel Detector Upgrade

Ø Joint R&D plus testing of ALPIDE chip
Ø Production and testing of ALICE/ITS2 Hybrid-IC

ü 450 HIC modules produced and tested by China group ( error < 5 mm, qualified > 85% )
ü ITS2 commission run and on-site shift, readout testing, setup of data QA framework

Ø Build a silicon pixel chip factory of high precision IC, testing and mass production
Ø Form a team holding core technologies

• Role in ALICE/MFT Detector R&D
Ø Readout PCB, including design, production and testing (5 MFT Discs)

HIC (2x7 ALPIDE chips)

Half MFT Disc

2019年7月最后一批合格HIC运往欧洲
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Installation during LS2
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Global commissioning: ITS2 and MFT
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Run 3 pilot beam
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Run 3 pilot beam
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Run 3 at the gate, and what's next?

2021年11月28日 CLHCP 2021，ALICE Upgrade，华中师范大学，裴骅 14



Chinese participation in Run 3 & 4

ITS3

• Play an important role in ITS2 calibration, alignment, and analysis on physics highlights

• Part of the wafer-size ultra-thin silicon pixel detector R&D based on Stiching (ITS3)

• Part of the silicon layer R&D of FoCal

• Closer to beam pipe: ~18 mm
• Less material: < 0.05% X0
• Stiching-based wafer-scale 

MAPS sensor (~28 x 10 cm)
• Ultra-thin (20-40 μm)
• Bent (R=18, 24, 30 mm)

ITS2 OB, full setup at 03/2021

MFT

ITS2 IB, full setup at 05/2021

ITS2
Full Commission
31/05/2021

FoCal
20 W layers + 18 pad sensors + 

2 pixel layers

Each full pixel layer has
30 ALPIDE chips, 3 by 15 on each side
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ITS2 à ITS3 @ ALICE 2.1
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ITS2 à ITS3 @ ALICE 2.1
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ITS2 à ITS3 @ ALICE 2.1
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ITS2 à ITS3 @ ALICE 2.1
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FoCal @ ALICE 2.1
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ALICE 3 è Run 5 and beyond
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Iris tracker:
Monolithic active pixel sensors, 
stitched, bended, and FOLDED?



ALICE 3 physics highlights
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Summary and outlook

• A long and lasting LS2...but ALICE China group were not sleeping
ü Deep involvement of ITS2 and MFT for Run 3 by ALICE China
• ALPIDE chip R&D on ITS2 and MFT
• OB HIC production and commission completed
• Pilot beam output encouraging

ü ALICE 2.1 is on the way for Run 4, and ALICE China is active
• R&D of wafer-scale bended silicon sensor for ITS3
• R&D of pixel layers to FoCal-E

ü Run 5 is on the horizon: ALICE 3, a nearly pure silicon detector
• ALICE China is part of the plan
Ø multi-charm flavor hadrons
Ø detector R&D
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