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AXION

PQ scalar potential

< 10—10

Y

. Solution for the strong CP problem @W@w

« Global Peccei-Quinn symmetry - Pseudo Nambu-Goldstone boson after
spontaneous breaking at ~ f_

- Mass and coupling proportional to fa_l; if only coupling, Axion-like particle (ALP)
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Axionic dark ragiation’/

[S. Dodelson, SLAC Summer Institute 202]
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Soltzmann equation

« Quantitative tool to track the abundance d=4 axion production rate
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AxION INteractions

[H. Gerogi et al, 86]
- Lagrangian with the non-linearly realized PQ symmetry (i.e, a — a + const)

2}2 ny <ff+cffy )f

= PQ current

- Field redefinition by axionic rotation = linear realized PQ symmetric (non-der.) basis

relying on div. of PQ currents 0, jlﬁ‘Q

* In general, flavor dependent & violating structure

2fa la=V,A}
Chr {i#j}

a —
Fﬁ-j;—

08.07.2022




Slavor-violating couplings Fry

4+ Explicit charge assignments 4+ Radiatively induced

. e.g., through the Froggatt-Nielsen mechanism

[K. Choi, S. Im, C. Park, SY, 2017]

“Flaxion” [Y. Ema et al, 2016] [M. Chala, 2020]
“Axiflavon” [L. Calibbi et al, 2016] [K. Choi et al, 2021]
Scatterlngs ~ - Decay ~
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[F. D’Eramo, SY, 2021]

| eptonic flavor violation
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[F. D’Eramo, SY, 2021]

| eptonic flavor violation
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[F. D’Eramo, SY, 2021]

L eptonic flavor violation

Leptonic FV
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[F. D’Eramo, SY, 2021]

Hadronic flavor violation
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[F. D’Eramo, SY, 2021]

Hadronic flavor violation
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[F. D’Eramo, SY, 2021]

Hadronic flavor violation

Hadronic FV
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Conclusion

e Flavor violating axion production rate in the full temperature range

e |n comparison with terrestrial experiments, future CMB surveys
would give comparable or even better sensitivities to probe flavor

violating axion couplings

e Possibility to detect flavor violating axion signal for

Fgﬁ ~ 0(10°71% GeV
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[F. D’Eramo, SY, in preparation]

| eptonic flavor violation
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[F. D’Eramo, SY, in preparation]

Hadronic flavor violation
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[F. D’Eramo, SY, in preparation]
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