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LHCB TODAY
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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



THE MUON SYSTEM TODAY AT RUN3

removed
(Upgrade 1)

[Stations of the Muon Detector within the LHCb]

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.

Multi-Wire

Wicl

MWPCs
| oportional Chamber (MWPC) is a

type of gas-filled,particle detector used to detect

charged particle

and determine their trajectory.
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MUON IDENTIFICATION
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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 hot meet the muon identification criteria and

\

\

is classified differently.



G. Bencivenni et al., Th
NEW TECHNOLOGY AT U2 G-RWELL micro-Resistive WELL
4 d r: m rk-
MAXIMUM RATES IN M2 - R1 REGION: pfgigggedz;ogl;g;f;?;mﬁon_ %
stage MPGD, 2015 JINST 10

In :91kHz/cm?* and P02008
In :~1.3MHz/cm?* .

R1 region of M2 is the most irradiated region

of the Muon Detector. cathode PCB

Drift field

3.5kV/icm
Drift gap 3+6 mm

Drift field

3.5kV/icm .
Driftgap 3+6 mm

5umCu

AV, pwen
~500V

— kapton

APICAL
50 ym

DLC,
> P, ~100 MQ/C]

q—__ pre-preg

PCB readout

APICAL
50 pm

¥ avalanche

# ransfer field avalanche 1

4 kV/iem

Transfer gap 2+3mm
B SpmCu

AV, rwewt
~500V

APICAL ___— kapton

50 ym
DLC,

‘7
- p, ~100 MQ/O

'—\—_7  pre-preg

PCB readout

Higher gains (> 10%) at stable working avalanche 2
conditions (~500 V) f

Higher rates capability ﬂ'
Efficiency in 25ns > 90%
Tested technology (TB 11/2024)




MY ACTIVITIES:
e Studying the LHCb detector systems and the underlying physics.

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

TRD_LY REF_D HYB.D M4 REF_U TRU_X
HYB_U TRU_Y

TRD_X

* Learning ROOT CERN on LXPLUS

e 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).

printf("Computed TOA ran

ge: min = %d, max

TH1F("toa_hist", "Time of arrival;TOA;Entries",

TH1F +toa_hist

int h = @; h < Detector.DPlaneS.size(); h
Detector.DPlaneS [h].kyDet Dts)

printf("This is the structure number h: %d\n", h);
printf("The kyDet is: %s\n", Detector.DPlaneS(h].kyDet.Data());

(int event = 0; event < Detector.DPlaneS(h].dataRAW.size(); even
printf("The trigID is: %d—%d\n"

Detector.DPlaneS h dataRAw event).trgID.firg H 1
Detector.DPlaneSh].dataRAW[event].trgID.secq Tlme Of arrlval

printf("The number of fired PADs: %zu\n",
Detector.DPlaneS [h].dataRAW/event].Chip.size i Entries 4896

Mean 2.045e+06

int k
int toa

0; k < Detector.DPlaneS[h].dataRAW/eve
Detector.DPlaneS|h].dataRAW event].TOA StdDev  1.199e+08

FEE: 16 FATIC3 FEE boards

Trackers: 10x10cm? - 1.2mm strip R/O (Capacitive Sharing)
Reference: 10x10cm? - 9x9mm? pad R/O

HYBRID: 10x10cm? - 9x9mm? pad R/O

M2R1: 30x25cm?, instrumented 15x13cm? - 9x9mm? pad R/O
Gas MIXTURE: Ar/CO2/CFs = 45/15/40

TB area: PS-T10 w/ 5 GeV muons

printf("The name of the pad is: %d\n", Detector Underflow 0
printf("The time of arrival is: %d\n", toa);

Overflow 0

toa_hist->Fill(toa);

aaaaa

500 2000 2500 3000 3500 4000 ’-
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TO BE DONE:
Measure the crosstalk frequency for each
distance d

ONGOING: 3

N ; ‘ TEST BEAM
Classification of events according to the [ ] p
distance between the muon track and the oADL oAD)

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.




