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Dynamical ISS in MFV — Case B
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Dynamical ISS 1n MI;‘V2 — Case C
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Dynamical ISS 1n 1\/113‘\72 — Case C
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Overview

* Inverse Seesaw embedded dynamically within MLFV

« Strong CP Problem and Dark Matter addressed by the resulting axion
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Dynamical ISS in MFV — Case C
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Dynamical ISS in MFV — Setup
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Dynamical ISS in MFV — Setup

Observable | Normal Ordering Inverted Ordering  Observable | Experimental Bound Future Sensitivity
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Dynamlcal ISS in MFV — Case A
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Impact of the CDF Measurement of My,

New very precise measurement of My, = 80,4335(94) GeV

Cases A and B not compatible with the new value

Case C 1s not constrained by LFV processes

Sharp prediction for My, € [2.4,2.9] TeV 80.44f

'80.42:-

(GeV)

r

R

My

80.36

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

80.40;

© 80.38}
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The MFVA — Setup

* The axion arises as the angular part of ®

— PtV eld/vo

V2

« After integrating out p, the axion couplings read Cagg # 0
— Euz)afveg AV, up — e Fa2d)/Veg gy dp — HTe—m)a/ve] [Ty e .
-9 = 8/3
Cayy
0, a—
_~ K
Cad Yy Y5y

3
Cagg — S(CCW + Cad)a CaWW = @ (3 (Cau + Cad) + Cae) 3
G = 2 o

¢
%zzzjfﬂ7%u+5am+45%d—% (3(Cau + Cad) + Cae)

142
412

t 3
o J Cavyz = ZH (17Cau + 9¢qq + 156@6) - E (B(Cau + Cad) + Cae) )
Cae — L] — Tge 0

Cayy — 2(4Cau + Cad + 36@6)



The MFVA — Phenomenology

Vo

Ja =

Cagg

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

» Astrophysical and cosmological bounds on photon coupling

fu > 1.2 x 107 GeV
fa > 8.7 x 10° GeV
f. > 8.7 x 10° GeV

fa 2 3GeV

for
for
for

for

10 meV <m, < 10eV,

10eV < m, £0.1GeV,

0.1GeV S my S 1TeV

» Astrophysical bounds on electron coupling
Borexino Collaboration, Bellini et al., 1203.6258; Armengaud et al. 1307.1488;

Viaux et al., 1311.1669

fa > 3.9 x 10° GeV

fo = 6.4 x 10° GeV

for

for

1eV <m, < 10 MeV

me S 1eV,

m~J

Ly | Te || Cau | Cad | Cae | Cagg | Cayy | CaZZ | CavyZ | CaWW
S0 0 3 0 -3 -3 9| —-24| 358 | 88 —81
S1 1 4 0 -3 | =3 =9 | =24 | —35.8| 88 —81
me S 10 meV,
oo Y




The MFVA — Phenomenology

Ly | Te || Cau | Cad | Cae | Cagg | Cayy | CaZZ | CavyZ | CaWW

SOl 0| 3 0O | 3| -3 -9 | —-24| 358 88 —81

Vo

Ja =

Cagg

S1| 1| 4 0 | -3 -3 -9 |-24| -358] 88 —81

Brivio et al., 1701.05379
* Collider bounds on massive gauge bosons couplings (0,1 GeV S m, S 1 GeV)

W, Z,~
(aWW) fu = 6.4 GeV q , 257
((ZZZ) fa Z 5.7 GeV
(aZ) fa > 17.8 GeV

, Flavour, hounds on aWW coupling e ”
fo 2 3.5 x 10° GeV for mg S 0.2 GeV S g
_ éff i.c.t 2§ )
K+, B+{5b—= «—d.5|_+ g+

fa 2 105 GeV for 0.2GeV Sm, S5GeV ) . N
)




The MFVA — Phenomenology

Vo

Ja =

Cagg

Ly | Te || Cau | Cad | Cae | Cagg | Cayy | CaZZ | CavyZ | CaWW
S0 0 3 0 -3 -3 9| —-24| 358 | 88 —81
S1 1 4 0 -3 | =3 =9 | =24 | —35.8| 88 —81

* Flavour bound on bottom coupling through Y — ay (m,; ~ 1 GeV)

Merlo et al., 1905.03259

£, > 830 GeV

Y

* Axion-bottom coupling bound from CLEO (0,4 < m, < 4,8 GeV, decaying axion)

CLEO Collaboration, PRL 80 (1998) 1150-1155

fo = 667 GeV

Y
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