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Standard Model Theory
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Standard Model to a Theorist
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Standard Model to an Experimentalist

Standard Model Production Cross Section Measurements Status: February 2022

ATLAS Preliminary
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Standard Model Summary

Credit: Wikipedia
Parameters of the Standard Model [hide]

Renormalization

# Symbol Description o Value

1 me Electron mass 0.511 MeV

2 my Muon mass 105.7 MeV

3 m Tau mass 1.78 GeV

4 my Up quark mass s = 2 GeV 1.9 MeV

5 my Down quark mass ys = 2 GeV 4.4 MeV

6 mg Strange quark mass s = 2 GeV 87 MeV

7 mg Charm quark mass s = Mg 1.32 GeV

8 my Bottom quark mass s = My 4.24 GeV

9 m Top quark mass On shell scheme 173.5 GeV

10 842 CKM 12-mixing angle 13.1°

11 6o3 CKM 23-mixing angle 2.4°

12 643 CKM 13-mixing angle 0.2°

13 & CKM CP violation Phase 0.995

14 gy org' U(1) gauge coupling s = Mz 0.357

15 georg  SU(2) gauge coupling s = mz 0.652

16 ggorg, SU(3)gauge coupling Hyg = mz 1.221

17 Bgep QCD vacuum angle ~0

18 v Higgs vacuum expectation value 246 GeV

19 my Higgs mass 125.09 £0.24 GeV
831802 g —i8.6S

B33 = 48.6° JPMNS — 108° — 404°
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Standard Model: Why?

* Some ‘why’ questions don’t have answers (...yet?)

* Electron mass, strength of gauge couplings, number of
fermion generations, ...

® Other 'why' questions have answers rooted in empirical
observations and physical constraints on the theory
e Must haves: causality (locality + Lorentz invariance),
unitarity

¢ Consequences include charge conservation/gauge
invariance, Higgs mechanism, structure of interactions
among SM fields
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Plan for the Week

* Monday: massive spin-1 particles & Higgs mechanism
e Tuesday: the electroweak theory

e Wednesday: tests of the electroweak theory, connections
to quantum chromodynamics

e Thursday: neutrinos and flavour
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ke 9y of both sides:
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