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Dinamical Inverse 
Seesaw in MFV

Setup, Phenomenology and
Impact of the CDF Measurement of 𝑀𝑀𝑊𝑊
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• Strong CP Problem and Dark Matter addressed by the resulting axion

Case A

Case B

Case C

LFV 𝑀𝑀𝑁𝑁1 (TeV) Best Probes

✔

✔

❌

≳ 𝒪𝒪(1)

≳ 𝒪𝒪(1)

2.4,2.9 (CDF)

≳ 𝒪𝒪(10)

Colliders

Indirect

Indirect

Colliders
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𝑁𝑁𝑅𝑅~ 𝟑𝟑, 1 , ̅𝑆𝑆𝑅𝑅~(𝟑𝟑, 1)
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Impact of the CDF Measurement of 𝑀𝑀𝑊𝑊

• New very precise measurement of 𝑀𝑀𝑊𝑊 = 80,4335 94 GeV

• Cases A and B not compatible with the new value

• Case C is not constrained by LFV processes

• Sharp prediction for 𝑀𝑀𝑁𝑁1 ∈ 2.4,2.9 TeV

CDF Collaboration, Science 376 (2022), no. 6589 170-176



The MFVA – Setup

• The axion arises as the angular part of Φ

Φ =
𝜌𝜌 + 𝑣𝑣Φ

2
𝑒𝑒𝐾𝐾 ⁄𝑎𝑎 𝑣𝑣Φ

• After integrating out 𝜌𝜌, the axion couplings read 𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎 ≠ 0

𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎
𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎

= ⁄8 3



The MFVA – Phenomenology

• Astrophysical and cosmological bounds on photon coupling

• Astrophysical bounds on electron coupling

𝑓𝑓𝑎𝑎 =
𝑣𝑣Φ
𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎

Jaeckel and Spannowsky, 1509.00476; Bauer et al., 1708.00443

Borexino Collaboration, Bellini et al., 1203.6258; Armengaud et al. 1307.1488; 
Viaux et al., 1311.1669



The MFVA – Phenomenology

• Collider bounds on massive gauge bosons couplings (0,1 GeV ≲ 𝑚𝑚𝑎𝑎 ≲ 1 GeV)

• Flavour bounds on 𝑎𝑎𝑎𝑎𝑎𝑎 coupling

𝑓𝑓𝑎𝑎 =
𝑣𝑣Φ
𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎

Brivio et al., 1701.05379

Izaguirre et al., 1611.09355



The MFVA – Phenomenology

• Flavour bound on bottom coupling through Υ → 𝑎𝑎𝑎𝑎 (𝑚𝑚𝑎𝑎 ∼ 1 GeV)

• Axion-bottom coupling bound from CLEO (0,4 ≲ 𝑚𝑚𝑎𝑎 ≲ 4,8 GeV, decaying axion)

𝑓𝑓𝑎𝑎 =
𝑣𝑣Φ
𝑐𝑐𝑎𝑎𝑎𝑎𝑎𝑎

Merlo et al., 1905.03259

CLEO Collaboration, PRL 80 (1998) 1150-1155
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