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Standard Model of Elementary Particles

three generations of matter interactions / force carriers
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Scurta introducere Th mecanica cuantica

De ce apare numarul imaginar in
descrierea particulelor cunoscute?

Raspunsul este in mecanica
cuantica...

Max Planck
before Quantum
Theory

Max Planck while
working on
Quantum Theory




Scurta introducere Th mecanica cuantica

Dualitate particula-unda

@(x) at t=0.187

Pt Fites  Comportamentul particulelor la cea mai mica scara
poate fi explicat daca fiecarei particule ii este asociata
o functie de unda.

e Aceasta este o functie complexa, iar modulul functiei
la patrat evaluat intr-un punct din spatiu reprezinta
probabilitatea ca particula sa se afle acolo.

Apunoy piaeq




Scurta introducere Th mecanica cuantica

Probabilitatea de a gasi un boson Z

o Principiul Incertitudinii
de mase diferite P

- A 5 * O consecinta a dualitatii particula-unda este
; principiul incertitudinii: intr-un interval finit de timp
nu putem stii cu certitudine energia unei particule.
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De |la teoria cuantica la detector
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Interactiuni intre particule

Diagramele Feynman sunt o metoda pictoriala de a studia interactiunile intre particule

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
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Interactiuni intre particule

Diagramele Feynman sunt o metoda pictoriala de a studia interactiunile intre particule

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
(fermions) (bosons)
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Interactiuni intre particule

Diagramele Feynman sunt o metoda pictoriala de a studia interactiunile intre particule

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
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Ce sunt protonii?

Cuarcii nu pot exista in izolare: gruparile de 2 cuarci se numes mesoni, iar cele de 3 cuarci barioni.
La CERN au fost observate grupari de pana la 5 cuarci.
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Fun fact: valoarea diametrului protonului nu este inca bine definitivata de comunitatea stiintifica!




Cum producem particule la CERN?

Interactions of constituents of the colliding protons, the so called
partons (quarks, gluons)
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Cum producem particule la CERN?

L=3.9f" (Vs =13 TeV, 2017)
Trigger paths
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Cum producem particule la CERN?

proton - (anti)proton cross sections

. , Standard Model Production Cross Section Measurements Status: July 2018
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Ce studiem la CERN: forta nucleara slaba

Standard Model of Elementary Particles

three generations of matter interactions / force carriers
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Masa bosonului W

BA Digi24
NS New Scientist

CERN measurement casts doubt on shocking W boson result

A 2022 measurement of the mass of the W boson threatened to upend particle physics
as we know it, but new results from CERN indicate the...

Rezultatul ,socant” al unui experiment ar putea declansa o
adevarata revolutie in fizica

=
Bosonul W, una dintre particulele fundamentale ale materiei, ar avea o masa mai mare - =

decat cea preconizata de teoriile actuale, o ipoteza...
1 week ago Apr 9, 2022

8 APRILZOZZ

Physics Today

W-boson mass hints at physics beyond the standard model

Nearly a decade of collisions and a decade of analysis together yield the fundamental
particle's mass with the highest precision to date.

May 13, 2022

RAYAAAS

® Physics World

W boson mass measurement surprises physicists — Physics
World

The most precise measurement to date of the mass of the W boson has yielded a result
seven standard deviations away from that predicted by...

Iz

HEAVYWEIGHT

W boson mass measures higher than expected pp.125,136,&170 18
Apr 8, 2022




Masa bosonului W

EPJC 78 (2018) 110
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Ce studiem la CERN: forta electromagnetica

] Radiatie Bremsstrahlun Electroni produsi in pereche
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Cum detectam electroni si fotoni?
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Cum detectam electroni si fotoni?

innermost layer » outermost layer

tracking electromagnetic hadronic muon
system calorimeter calorimeter  system
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mass

Ce studiem la CERN: forta

Standard Model of Elementary Particles

three generations of matter
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Cum detectam jets?
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—————— b hadron

------ impact
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Pile-up si triggering

rate
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bosonul Higgs

Z
oc
LL]
O
it
&
B
S
>
s
(Vp)
Q
O

V()

Im(¢)

Re(¢)

26



Ce studiem la CERN: bosonul Higgs
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Ce studiem |la CERN: bosonul Higgs

Din punctul de vedere al experimentalistului, ce diagrama preferati?
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Cum suntem siguri de o descoperire?

Normal Distribution
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