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WHAT IS ACHIEVED WITH THIS MODEL

• Natural origin for the PQ Symmetry from flavour 

• Strong CP Problem [5] + BSM Flavour Problem 

• DM + detection through 𝑁𝑒𝑓𝑓

Axion (𝑚𝑎 ≲ 0,1 GeV) ALP (𝑚𝑎 ≳ 0,1 GeV)

• BSM Flavour Problem 

• Low NP scale 

• Detection through collider and flavour signatures 

• Coupling to electrons (Astrophysics)

• Coupling to photons (Astrophysics)

WHERE TO LOOK FOR IT
Axion Dark Radiation 𝑁𝑒𝑓𝑓 ALP → signals in Colliders & Flavour Physics

• Coupling to W bosons (Flavour)

• Coupling to bottom (Flavour)

• Coupling to W bosons (Collider)

• Coupling to Z bosons  (Collider)

𝑓𝑎 ≳ 3,9 · 108 GeV 𝑓𝑜𝑟 𝑚𝑎 ≲ 1 eV

𝑓𝑎 ≳ 8,6 · 106 GeV 𝑓𝑜𝑟 10 𝑚eV ≲ 𝑚𝑎 ≲ 10 eV

𝑓𝑎 ≫ 8,6 · 108 GeV 𝑓𝑜𝑟 10 eV ≲ 𝑚𝑎 ≲ 0,1 GeV

𝑓𝑎 ≳ 5,8 GeV 𝑓𝑜𝑟 0,1 GeV ≲ 𝑚𝑎 ≲ 1 GeV

𝑓𝑎 ≳ 3,5 · 103 GeV 𝑓𝑜𝑟 0,1 GeV ≲ 𝑚𝑎 ≲ 0,2 GeV

𝑓𝑎 ≳ 105 GeV 𝑓𝑜𝑟 0,2 GeV ≲ 𝑚𝑎 ≲ 5 GeV

𝑓𝑎 ≳ 6,5 GeV 𝑓𝑜𝑟 0,2 GeV ≲ 𝑚𝑎 ≲ 1 GeV

THE MODEL
• PQ symmetry identified within the MFV [3] symmetry group

• Generation independent charges → Flavour conserving but non-universal couplings to fermions

• New complex scalar (Froggatt-Nielsen [4]) makes Yukawas invariant under PQ

• Yukawas are spurions under the non-Abelian symmetries
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ALP scale well below that of other 

models like Axiflavon[1]/Flaxion[2]!

𝑓𝑎 ≳ 830 GeV 𝑓𝑜𝑟 𝑚𝑎 ∼ 1 GeV


