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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
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The Upgrade Il LHCb Physics case
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Increased precision in flavour physics

= indirect probe for NP at high energy scales
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The Upgrade Il LHCb Physics case
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Need efficiency tracking, robust

reconstruction of decay vertices,

excellent charged hadrons, leptons ID
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The Upgrade Il detector
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The Upgrade Il detector

VELO pixel The full tracking system
« Add Timing
* New RF-foil
« 3D, LGADs, 28nm |

Magnet Station new!

* Low momentum particles
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upgrade

side View UT Dpixel
* MAPS, radiation tolerant

Key ingredients:

* Higher rate capability

* Increased granularity

* Improved time resolution
e Better radiation hardness

PID detectors

TORCH new!
- TOF — quartz

RICH1 and RICH 2 y
* Reduced pixel sizé

+ Add timing in[m?{ation

+ SiPM, MCP / / Side View

upgrade

ECAL Muon

= Space & time, longitudinal segmentation .
* SPACAL with radiation hard crystals * MHWELL for hlgh rate

Side View gcar HCAL

iEi RICH2

REPLACE HCAL by
Iron-concrete shielding

upgrade
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* Run 3 (Upgrade I):

- pile-up ~ 3
» Upgrade II:
- pile-up ~ 40

“Problem” complexity with no timing per track “Problem” complexity with 20ps/track resolution

Kaon ID efficiency vs pion MisID
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PID detectors

TORCH new!
- TOF — quartz
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* Reduced pixel si /
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ECAL Muon

= Space & time, longitudinal segmentation .
* SPACAL with radiation hard crystals * MHWELL for hlgh rate

upgrade

Technologies under R&D — INFN

Side View gcar HCAL

iEi RICH2

. PicoCal

. RICH

. MUON detector
*  VELO with timing
. RETINA

upgrade
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ULRWELL technology for HL-LHC
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The micro-Resistive WELL detector: a compact spark-
protected single amplification-stage MPGD
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U-RWELL detector requirements

Rate up to 1 MHz/cm? on detector single gap

Rate up to 700 kHz per electronic channel

Efficiency (4 gaps) > 98% in the single bunch-crossing (25 ns)
Stability up to 1C/fem? accumulated charge in 10y in M2R1, G=4000

90 m? detector surface (regions R1-R2)
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ULRWELL technology for HL-LHC

2023 - DOT Calibration with X-ray
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ULRWELL technology for HL-LHC

2023 - DOT

DLC grounding by

conductive DOT

Pad R/O = 9%9 mm?

Grounding: - pitch = 9mm
-rim=1.3mm

Dead area 1.305 mm

>
GND 0.767 mm

Cu 0.099 mm

DOCA 0.535 mm

Performance:
* gas gain up to 10*
* rate capability(@ 90% drop) > 10 MHz/cm?
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URWELL technology for HL-LHC

J Need for new fast sensitive electronics

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

O Need for eco-gas studies

URWELL detectors currenly
operated with
Ar/CO,/CF, (45/15/40)

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

possible replacements?
See Alessandra’s talk
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J LHCb Upgrade Il currently under discussion
O Excellent performance expected in many channels relevant for BSM physics

1 Several R&D activities in progress within LHCb-INFN community:
= possible future interest beyond HL-LHC

m R&D @ Bari

- development of fast sensitive electronics

- studies of eco-friendly gas mixtures




