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LHCB TODAY

EXPLORING THE FRONTIER

• Persistent hits of BSM physics
• No direct evidence yet new physics likely beyond LHC  

present reach
• Precision flavour physics measurements can reveal subtle 

effects from potential new particles within Standard Model 
(SM) processes

Run 3: 𝒔 = 𝟏𝟑. 𝟔 TeV
𝑳 = 𝟐 ⋅ 𝟏𝟎𝟑𝟑 𝒄𝒎−𝟐𝒔−𝟏

protons

LHCb Upgrade II

[CERN/LHCC 2024-010 LHCb TDR 26]



Four stations (M2–M5) with 4-gap MWPCs 

define regions R1–R4, used for precise 

muon tracking and spatial granularity.

Each station is separated by 80 cm thick 

iron absorbers to filter out non-muon 

particles and reduce background noise.

MWPCs
Multi-Wire Proportional Chamber (MWPC) is a 

type of gas-filled particle detector used to detect 

charged particles and determine their trajectory.

THE MUON SYSTEM TODAY AT RUN3

[MWPCs in stock in Meyrin][Stations of the Muon Detector within the LHCb]



MUON IDENTIFICATION

Muon identification relies on both the particle’s ability to penetrate the detector and the presence of matching hits in 

multiple muon stations. If it crosses fewer or additional stations, it does not meet the muon identification criteria and 

is classified differently.



NEW TECHNOLOGY AT U2

μ-RWELL

G. Bencivenni et al., The 
micro-Resistive WELL 
detector: a compact spark-
protected single amplification-
stage MPGD, 2015 JINST 10 
P02008

G-RWELL
Planned to replace, at U2. Present 

MWPCs in inner regions R1-R2 

• Higher gains (> 104) at stable working 
conditions (~500 V)

• Higher rates capability

• Efficiency in 25ns > 90%

• Tested technology (TB 11/2024)

In RUN3: 𝟗𝟏𝒌𝑯𝒛/𝒄𝒎𝟐 and 

In RUN5 (Expected): ~𝟏. 𝟑𝑴𝑯𝒛/𝒄𝒎𝟐 . 

R1 region of M2 is the most irradiated region 

of the Muon Detector.



MY ACTIVITIES:

• Studying the LHCb detector systems and the underlying physics.

• Working with C++ for software development and data analysis.

• Learning ROOT CERN on LXPLUS

• Gaining hands-on experience with the software framework used 
for analyzing data from the November 2024 Test Beam.

• Goal measurements: Detector characterization, time resolution, 
and crosstalk study (crosstalk: unintended signal induced in 
neighboring detector channels).



TO BE DONE:
Measure the crosstalk frequency for each 
distance d

ONGOING:
Classification of events according to the 
distance between the muon track and the 
adjacent fired pad.

MY CONTRIBUTION

• Used tracking tools in the software
for the muons tracking through the setup.

• Extrapolated the (X,Y) coordinated on the G-
RWELL chamber of the reconstructed muon.

• Selected events with adjacent pads fired, 
measuring the distance d through the 
software tools.
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Real Events :

[TEST BEAM]


