
Riunione CSN1-Bari 07.11.2024

European Strategy for Particle Physics: 
input from LHCb



European Strategy for Particle Physics: LHCb

The full exploitation of LHC potential for flavour physics received strong support 
in the Update of the European Strategy for Particle Physics in 2020

Flavor physics all around the world

BSM Physics can be discovered in complementary approaches
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in the Update of the European Strategy for Particle Physics in 2020

Flavor physics all around the world

V. Tisserand, LHCP 2024
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LHCb towards Upgrade II:

Scoping document currently under LHCC review, aiming at approval in 2025 
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The Upgrade II LHCb Physics case

Increased precision in flavour physics 
 indirect probe for NP at high energy scales
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Unique capability to reach required 10-5 precision 
for the understanding of CP violation in charm sector 

Most precise measurements of all CP violation parameters in the B sector 

The Upgrade II LHCb 
Physics case:

some examples
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The Upgrade II LHCb Physics case
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The Upgrade II detector
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The Upgrade II detector
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The Upgrade II detector

Key ingredients: 
• Higher rate capability 
• Increased granularity 
• Improved time resolution
• Better radiation hardness
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Time resolution  tens of ps
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The Upgrade II detector

• PicoCal
• RICH 
• MUON detector
• VELO with timing
• RETINA

Technologies under R&D – INFN 
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The Upgrade II detector

Technologies under R&D – INFN 

BARI

• PicoCal
• RICH 
• MUON detector
• VELO with timing
• RETINA
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RWELL technology for HL-LHC 

90 m2 detector surface (regions R1-R2)
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RWELL technology for HL-LHC 

Performance:
• gas gain up to 104

• rate capability(@ 90% drop) > 10 MHz/cm2
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RWELL technology for HL-LHC 

FATIC (Fast Timing Integrated Circuit): 
FE Electronics under dev in Bari 

 Need for new fast sensitive electronics  Need for eco-gas studies

RWELL detectors currenly 
operated with 

Ar/CO2/CF4 (45/15/40)

Up to now, CF4 crucial for the time 
performance of the detector:

possible replacements? 
See Alessandra’s talk
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 LHCb Upgrade II currently under discussion

 Excellent performance expected in many channels relevant for BSM physics

 Several R&D activities in progress within LHCb-INFN community:

 possible future interest beyond HL-LHC

 R&D @ Bari 

- development of fast sensitive electronics

- studies of eco-friendly gas mixtures 


