HEP 2023

af
-
®
O
O
T
—

ede,v, apwy

CROSS-COLLSEROLA PHD MEETING IN ASTRO-COSMO
UNIVERSITY OF BARCELONA, OCTOBER 6™, 2023

ANIOL LOBO SALVIA

ANIOL LOBO, CROSSCOLLSEROLA 2023




!

g

ANIOL LOBO, CROSSCOLLSEROLA 2023




Introduction

e Detector * Theory
Tracking Electromagretic Hadron Muon )
charmber  calorimeter  calorimeter  chamber Standard Model of Elementary Particles

thres generations of matter Interactions ! foroe canriers
h t {termions) {bosons)
oTons | Il 1
p s | =22 MaWcd =L 23 Ga'wlic? =171 1 Gac? o =124 97 Gaw'c?
chags | ¥ L] L] [ [
'@ |0 'O |[@ (f©
E+ up charm top gluon higas
- ‘L " F . "
4‘ = 7 Mt =i M =i 18 Ga'eiic? [}
- -% - o
UONS @ |9 |0 || @
down strange bottom photon
—_— \ FAN L N
= L1 Mt L O P =l TR GatwWicd =JL 19 Cawtcd m
-+ -1 -1 -1 0 =
T, . @ IF® IF@® || ‘ =
 — electron muaon tau Z boson g u
w . F AN FAY F N y a
2 =10 afeicd =117 Mafc? =18 2 Ma''c? =20 0 G ﬁ §
n 0 o o v o £l . O
—_— E ! y : ) : y : E e
[TT] electron muon tau [&]
—I | meutrino neutring || neutrino | W boson (L

o

Innermost Layer... P .. Outermost Layer

ANIOL LOBO, CROSSCOLLSEROLA 2023




Introduction — please bear with me
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The Detector
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The Detector
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The ingredients: particles

 Unstable
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The ingredients: particles

 Unstable
B,D,K* 1, ..

» Stable (ish)

Event 146539692

T, K’ p’ Run 174933

Sat, 21 May 2016 05:45:41
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Event reconstruction

AZ decay vertex A} decay vertex

Event 146539692
Run 174933
Sat, 21 May 2016 05:45:41
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Online operations (RTA),
Calorimeter, Trigger
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The Physics
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Rare Decays

14

Aims
pengu ins ! Tests of the Standard Model

* (Indirect) Searches for New
Physics

ELIEYE Via
* Lepton Flavour Universality
* Flavour Changing Neutral

Decays
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Talking to theory

® my << my, —> Integrate out electroweak scale and above
* Includes Higgs, W, Z, top quark or any heavier NP particle
* Basically the good old Fermi theory of weak interaction
» Describe b — s£*¢~ process with dimension-6 operators

* NP enters in effective couplings (Wilson coefficients)
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Martino Borsato - Heidelberg U.
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https://indico.bnl.gov/category/134/

Summary

* The LHCb Experiment covers a wide
range of physics
* In UB we work in physics analysis in
semileptonic and rare decays:
* LFU in EW penguins, semileptonic
* CP, A;,, in radiative decays
* Also engaged in Real Time Analysis and
detector

* There’s always more to come!
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