Plan for 3 lectures

Introduction. The need for new physics. Portals to new Physics.

Strong CP problem and axion solutions. Searches for axions and
axion-like particles.

Weakly interacting massive particles. WIMP interaction with
Standard Model particles. Some snapshots of WIMP phenomenology.

Dark mediators. Direct searches of dark mediators at low and medium
energies.
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Evidence for New Physics

= Standard Model based on SU(3)*SU(2)*U(1) interactions 1s a well-
established paradigm  ° -

= Evidence f@teractions and particles and fields

beyond the SM field content — comes from the neutrino physics and

-~ e —

cosmology = —

—_

* These are enormous subjects to cover 1n 3 lectures — but a lot of
reference literature exists.



Planck Data Release 1 (March 2013)

Early cosmology is relatively simple
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Dark energy, dark matter




Dark energy, dark matter, dark forces...?

Last few years
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Dark energy, dark matter, dark forces...?
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N~ Ny Possible types of dark matter

WIMPs (weakly interacting massive partw
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Wy <™ possible types of dark matter

Super-WIMPs (super-weakly interacting massive particles)
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Mo =2y possible types of dark matter

Super-cold DM (axions, any other light bosonic field).
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__Energy and intensity frontiers
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Portals to New Physics
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Evidence for neutrino portal
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Evidence for neutrino portal
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Motivation for axion portal
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Summary of Strong CP problem
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Summary of Strong CP problem
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Summary of Strong CP problem
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Summary of Strong CP problem
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Solutions to Strong CP
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Axions solve strong CP problem
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Axions. Mass ~ coupling




Axions. Need for UV completion
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Axion-like particles
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