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 ALICE Inner Tracking System Upgrade 
Biao Zhang  

Central China Normal University 



OCt.10 2019                           CNPC2019 @Wuhan �2

Outline

• Physics motivation 

•  ALICE ITS Upgrade 

✓ ALPIDE Pixel Chip 

✓  New ITS layout and components  

✓  Assembly and commissioning   

• OB HIC assembly and testing at CCNU 

• Summary and outlook
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Current ALICE Detector
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 Physics Motivation 
– Current ALICE detector: 

✓  integrated luminosity ~ 0.1 nb-1   

✓  Max readout rate ~ 1 kHz (ITS and TPC) 

– Present limits:  
✓  charm difficult for pT!0 (background is 

too large) 

✓  resolution not sufficient for charmed 
baryons at low pT (Λc cτ= 60 µm) 

✓  Λb impossible in Pb-Pb collisions 
(insufficient statistics and resolution) 

✓ ….

ITS upgrade in LS2(Run3+Run4):  
✓ Integrated luminosity ~ 10 nb-1  

✓ Max readout rate ~ 100 kHz (Pb-Pb)

10.1007/JHEP10(2018)174

Phys.Lett. B793 (2019) 212-223
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 New ITS Performance 

1. Improve impact parameter resolution  
• Get closer to IP (position of first layer) 

• Reduce material budget 

• Reduce pixel size  

2. Improve tracking efficiency and pT resolution at low pT 

3. Increase read-out capabilities 
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 New ITS Performance 

\
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MAPS:
hard radiation, low material budget, low power consumption, fast readout, high 
spatial resolution 

MAPS manufactured

thinned down to 50µm!350µm
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ALIPIDE pixel chip

MAPS manufactured in Tower-
Jazz 180 nm CMOS 
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ALPIDE beam test
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New ITS layout and components 
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New ITS layout and components 
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New ITS layout and components 
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New ITS layout and components 
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New ITS layout and components 
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Progress of ITS upgrade project  
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Commissioning  is ongoing 
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Commissioning   
 

✓ Cooling plant, Power and Read-out racks, Trigger and DAQ system  be constructed for testing 

✓  DCS and DAQ systems: development of full functionalities ongoing  

✓  Commissioning before installation: data taking with cosmic rays and calibration scans  

✓  Fully automative data quality control flow under preparation 

✓ It have started in May.2019, and scheduled to be completed in May.2020  



OCt.10 2019                           CNPC2019 @Wuhan �18

Liang、Yalei、Wenjing、Wenjing、Biao 
Kai、Jun、Yaping (CCNU coordinate on the 

ITS OB HIC production)、Daming

Effort from CCNU on ALICE/ITS
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Effort from CCNU on ALICE/ITS:OB HIC assembly test 
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Effort from CCNU on ALICE/ITS:OB HIC QA
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• Efforts on ALPIDE chip design since 2012 

•  Take charge of 20% ALICE/ITS OB HIC module assembly and test (~10000 ALPIDE chips) 

•  Pre-series production started in Dec. 2017 

•  Series production started in April, 2018, and have been completed in June, 2019 

•  HICs have been constructed and tested, production yield around 80%  

•  Calibration, alignment and commissioning are ongoing at CERN

Effort from CCNU on ALICE/ITS
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Summary 

• Requirements of the new ITS 
✓ Improve vertex and tracking performance  

✓ Enable Pb-Pb collision readout rate at 100 kHZ  

• ALICE ITS upgrade project  
✓ Staves of IB and OB have been constructed 

✓ Commissioning and calibration are ongoing 

• OB HIC production and testing at CCNU 
✓ Series production ended successfully at the end of June 

✓ All qualified HICs have been delivered to stave construction site, production yield  ~ 80% 

✓ Continue to put effort on the ITS commissioning & calibration  

✓ Contribute to development next generation MAPS chip of ultra-thin wafer -scale  

Thank you for your attention!
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Outlook: Bending silicon! 
• Driving requirements of ITS2 upgrade 

– Reduce material budget 

    – Move closer to beam-line 

• can be pushed further using technologies that are quickly becoming mature 
– Silicon stitching a sensors of ~ 10x10 cm2 

– Thinning to ~30 µm a cylindrical sensors 
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Outlook: Bending silicon! 
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Thank you!


