LHC

P. Gutierrez

Department of Physics & Astronomy
University of Oklahoma

P. Gutierrez (Universities of Oklahoma) June 8, 2015 1/20



THE STANDARD MODEL OF

FUNDAMENTAL PARTICLES AND INTERACTIONS
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Standard Model of

FUNDAMENTAL PARTICLES AND INTERACTIONS

‘The Standard Model summarizes the current knowledge in Particle Physics. It s the theory of stron CD) and the unified
heory of weak and electromagnetic Intractions (eectroweak). Gravity s Incuded on ths char because 1t i one of the fundamental Interactions even though ot pat of the *Standard Model.
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The Standard Model

History of the Universe

Today t, t = 15 billion years
T=3K (1meV)

Life on earth

Solar system
Quasars.

Galaxy formation
Epoch of gravitatonal collapse

Recombination

Relic radiation decouples (CBR)
Matter domination

Onsetof gravitational ins abilty

Nucleosynthesis
Light elements created - 0. He, Li

Quark-hadron transition
Hadrons form - protons & neutrans

Electroweak phase transition
Electomagnelic & weak nuclear
forces become differenfated
SUESU(IU(1) > SU(E(1)

The Pariide Desert
Axions, supersymmetry?

Grand unification transition
6 > H > SU(BSU(2)xU(1)
Inflation, baryogenesis,
monapoles, cosmic sirings, etc.?

The Planck epoch
The quantum gravity barrier
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The Standard Model

What We Know

Atoms
Dark
4.6% Energy
72%
Dark
Matter
23%
TODAY
Neutrinos Dark
10% Matter
63%
Photons
15%
Atoms
12%

13.7 BILLION YEARS AGO
(Universe 380,000 years old)
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The Standard Model
Fundamental Questions

@ Why do particles have mass (what is the origins of the
Higgs mechanism)?

@ Why more matter than anti-matter?

@ Are the forces unified?

@ Why three families of quarks and leptons?

@ Why is the mass of the top-quark so large?

@ Do quarks and leptons have a size or are they truly points?
@ What is the dark matter composed of?

@ What is the nature of the dark energy?
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