BSM AT COLLIDERS

NEUTRINO MASSES
DARK MATTER
BARYOGENESSIS



NATURALNESS, NOBODY TALKS ABOUT THAT ANY MORE

TWO WAYS TO SEE THE PROBLEM:

* ISTHE VEV AND THE HIGGS MASS CALCULABLE?( PREDICTING THE W AND HIGGS MASS?)

My
M,

—34
* WHY THE RATIO — ].O IS UV STABLE?

THOSE QUESTIONS ARE RELEVANT BECAUSE GRAVITY IS THERE AND PROVIDES A CUT-OFF TO THE SM!

WITHOUT GRAVITY, THE SM IS A MATHEMATICALLY CONSITENT THEORY WITH FREE PARAMETRS



SUPPOSE WE CAN PREDICT THE HIGGS MASS IN TERMS OF MORE FUNDAMENTAL PARAMETERS

FEASIBLE? YES (SUSY, COMPOSITE HIGGS...)
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* ELECTRON MASS VS ANY CUT-OFF (BJORKEN&DRELL p.165, refers to Weiskopf)
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”Saved” by the existence of the positronium
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Beyond-the-Standard Model physics connected to Higgs!
Supersymmetry: Relates Higgs to a sfermion via SM fermion
Compositeness: Higgs is a

composite particle (a (pseudo) Goldstone boson)
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L=Ley-Y WxH
@~ SU(2) sinlet, x - SU(2) doublet
Arunning at 2 loop
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MINIMAL FLAVOUR VIOLATION
U(1) SYMMETRY FROGGATT-NIELSEN MODELS

OR, EFT DERIVED FROM “COMPLETE” EXTENSIONS: Z2 SYMMETRIC 2HDM (TO AVOID TREE-LEVEL FCNC)
NEAR THE DECOUPLING LIMIT
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Type I | Type IT | Type III (X) | Type IV (Y)
Cu || cotp cot 3 cot 3 cot 3
(g || cotp | —tanpf cot 3 —tan 3
(e || cotp | —tanp — tan 3 cot 3
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Figure 5: Upper bounds at 20 from collider observables for different types of 2HDM and
values of tan 8. Fach colour corresponds to a specific realization of 2HDM: Type I-blue,
Type II-green, Type IIl-orange, Type IV-red. The case with cosp > 0 (< 0) corresponds to
solid (dashed) lines. The area on the left-side of the vertical dot-dashed lines is excluded
at 20 by flavour observables. The purple line corresponds to the limit in Eq. (3.9) and it
applies to the case |||cosp| = 1.
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