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The ITS3 project 
https://alice-collaboration.web.cern.ch/menu_proj_items/ITS-3

● Technological feasibility
● Wafer-scale chips

● Flexible chips

● Tracking performance

● Examples of measurements
● Charmed baryons (Lc)

● Thermal di-electrons

● Bs, Xc, ...
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A Large Ion Collider Experiment

From ITS2 to ITS3 ( after LS3, 2027... ) 

●Homogeneous  material  

●Ultra-thin :  0.3 % → 0.05 % X/X0

●Truly cylindrical  geometry

●Radius :  22.4 →  18.0 mm

 https://cds.cern.ch/record/2644611
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A Large Ion Collider Experiment

Wafer-scale chips
Magnus MAGER (CERN)



Rencontres QGP-France, 05-08.07.2021, I. Belikov 4

A Large Ion Collider Experiment

Tests with bent ALPIDE chips

@NIKHEF
@CERN

arXiv:2105.13000 [physics.ins-det]

Corrado GARGIULO  (CERN)



Rencontres QGP-France, 05-08.07.2021, I. Belikov 5

A Large Ion Collider Experiment

Unprecedentedly low material budget
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A Large Ion Collider Experiment

ITS3 synoptic table

ITS1 (2 inner) ITS2 (3 inner) ITS3 (3 inner)

Beam pipe inner 
radius/thickness

3.0 cm/0.09 cm 1.82/0.08 cm 1.6/0.05 cm

First-layer radius 3.9 cm 2.3 cm 1.8 cm

X/X° per layer 1.1 % 0.35 % 0.05%

|η| coverage > 1.4 > 1.2 > 2.0

Sensors on first layer > 80  108 ~4

Pixel size rφ x z  ≈ 50x450 µm² ≈  30x30 µm² ≈ 10x10 µm²

Intrinsic resolution rφ 12 µm 5 µm  < 5 µm

Intrinsic resolution z 100 µm 5 µm  < 5 µm

Readout frequency Pb-Pb  A few kHz 
~ 1 ms (SDD)

< 50-100 kHz
> 20-10 µs

Cooling needs in the pixel 
matrix

Liquid cooled ~40 mW/cm² 
Liquid cooled

< 20 mW/cm²
 Air-flow cooled
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A Large Ion Collider Experiment

Tracking performance of the ITS3

EoI ITS3, ALICE-PUBLIC-2018-013

DCA resolution 2x better at all momenta Tracking efficiency is 2x better at pT~60 MeV/c

https://cds.cern.ch/record/2644611
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A Large Ion Collider Experiment

Charmed baryons (Lc)

DCA resolution becomes better than
the ct of Lc ! 

EoI ITS3, ALICE-PUBLIC-2018-013

https://cds.cern.ch/record/2644611
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A Large Ion Collider Experiment

Thermal di-electrons
ITS2 ITS3

1. Much less g-conversions
2. Less background from charm

EoI ITS3, ALICE-PUBLIC-2018-013

https://cds.cern.ch/record/2644611
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A Large Ion Collider Experiment

Full topological reco of Bs

Twice larger significance !  Twice larger momentum range !

Luuk VERMUNT (Utrecht)
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A Large Ion Collider Experiment

“Strangeness tracker”

With the ITS3, the DCA resolution for X becomes
comparable with the ct for Xc  (~130 mm) !

David CHINELLATO (Campinas), Alexander KALWEIT (CERN)
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A Large Ion Collider Experiment

Summary
●A technological feasibility of a super-light tracker (0.05% X0) thanks to

 Wafer-scale sensors

 Thinned down to a few 10 mm

 ( 18 mm from the beam. Cylindrical geometry… )  

●Opens a possibility of several measurements involving
 Charmed baryons

 Low-mass di-electrons

 Multi-flavour particles via decays to strange baryons

 Full topological reconstruction of Bs 

 c-deutron, ...

●France has all needed expertise. 
 For example in Strasbourg:

●Silicon hardware : C4Pi  ( http://www.iphc.cnrs.fr/-Plateforme-C4Pi-.html#nb1 ) 
●Reconstruction and physics analysis software for strange, charm and beauty particles

 ...

 

●A step on the way towards a full-silicon ALICE3
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A Large Ion Collider Experiment

ITS3: a cost estimate...
LHCC 04.06.2019 , ALICE LS3 upgrade proposal, Magnus Mager
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A Large Ion Collider Experiment

LHC schedule ...
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