Physics beyond the standard model. lecture #1

Bogdan Dobrescu (Fermilab)

l ecture 1:
e \We know very little about physics at the TeV scale.

e Discrete symmetries and cascade decays at colliders.

Lecture Z:

Resonances at the Tevatron and the LHC.
Case study: two universal extra dimensions.

Lecture =.
Supersymmetry versus Composite Higgs
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very weakly interacting particles???



We know that SU(2)c x U(l)y — U(1)g
— W= and Z have not only transverse polarizations,

but also longitudinal ones: three spin-0 states have been eaten.

VA

What is the origin of electroweak symmetry breaking?

We do not know:

e what unitarizes aﬁmjaﬁm scattering?
e why is there a VEV that breaks SU(2) x U(1) 7

e what has a VEV that breaks SU(2) x U(1) ?
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Wi W[ scattering:

Perturbatively:

o (WfWwg — Wiwp) =~

This makes sense only up to z\m ~ 1 TeV.

L ee, Quigg, Thacker: 1977



At higher energy scales:

* A new particle: Higgs boson
OR

* New strong interactions (perturbative expansion breaks down)

OR

* Quantum field theory description breaks down (7)

Homework #1.1:
Assume there is a Z' boson (spin-1) coupled to wts,

For what value of the trilinear coupling gy w z+
does o Tﬁm.ﬂwm — eﬁm.%mw”_ become independent of s7






