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Flavour-violating axion

In the IR:
8 CL - 1 L
L, f ((CdL)z‘j’y Pr, + (CdR)ij7 PR) dj ) - .
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Flavour-violating axion

In the IR:
8 0’ ] v H
La f Y ((Cay )isy" P + (Cay)ijv" Pr) dj
1 /
Cyq, = ﬁvT Xy Vi, , Can = ﬁV‘L XanVar //
In the UV:

LM — @ (VIOH + VI A dR + ..
v
V2
X e _
Cijd ~ (VdTLYZ Vag)ij = €

LY,

Mg = —= (cpV +55Y)

Xavier Ponce Diaz - UV/IR connection 1n axion models



Flavour-violating axion

—vJr Xy Vg,

1
Cy, = —vJr X, Va, , Cq, = o~

2N

77

Xavier Ponce Diaz - UV/IR connection 1n axion models



Flavour-violating axion

—vJr Xy Vg,

1
Cy, = —vJr X, Va, , Cq, = o~

2N

77

Imposing PQ-invariance:

_qulcfZ T chfQXd — X1,2Y16f2 —

Xavier Ponce Diaz - UV/IR connection 1n axion models



Flavour-violating axion
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Quark flavour connection
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Quark flavour connection
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Quark flavour connection
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Take-home message

e Model independent 1-to-1 correspondence of FV observables between the UV and IR

e No assumption on the Yukawas or charges 1s needed

e [nformation on one sector 1s relevant to the other!
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Take-home message

e Model independent 1-to-1 correspondence of FV observables between the UV and IR

e No assumption on the Yukawas or charges 1s needed

e [nformation on one sector 1s relevant to the other!

Thanks for your attention!
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Astrophobic Models
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[D1 Luzio, Mescia, Nardi, Panci, Ziegler 1712.04940]
[Bjorkeroth, D1 Luzio, Mescia, Nardi, Panci, Ziegler 1907.065735]

* [Di Luzio, Fedele, Giannotti, Mescia, Nardi 2109.10368] [D1 Luzio, Mescia, Nardi, Okawa 2205.15326]
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Astrophobic axions

e Astrophobic scenario: nucleophobia + electrophobia  [PiLuzio, Mescia, Nardi, Panci, Ziegler 1712.04940]

Implementing nucleophobia: Non-universal charges required

No = Na =10
X,. + X4, —2X N4 2 3
p T (5)(Cu + Cq ) » Cy + Cy 9N N No = — N3
1 X, —X 1
C,—C, ~1.273(2)(C,, —Cy — = —_— UR dr __ —
: 2)( ) — s _

Implementing electrophobia:

e Tuning: large mixing angles 1n the leptonic sector can cancel the electron coupling.

e 3HDM: see [Bjorkeroth, Di Luzio, Mescia, Nardi, Panci, Ziegler 1907.06575]
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The Scalar Sector

p) p)
V (Hy, Ha, ¢) = ui|H1|? + p3|Hal” A 21|H1\4 | 22\H2\4+>\3\H1|2\H2\2

2
A v
Fxa(H ) () + 2 o 0P [H | + 2267 Hal” + X5 (W ;)
A
;(M¢H§H1¢ -+ hC)
Common problem to invisible axion models.
Possible solution: use “ultra-weak” couplings >‘1 2 ™ v/ %25 y Mo ™ v/ Ug

which allows to separate the scales 1n a “technically natural way”  [Volkas, Davies, Joshi PLB 215 1988]
[Foot, Kobakhidze, McDonald, Volkas 1310.0223]
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The Scalar Sector
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The Scalar Sector: Higgs alignment
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The Scalar Sector: Higgs alignment

G HT
Ca—p =0 @1:( \}ﬁ(v—h—iGO)) ’ %:( k(H-M))

SM-like Higgs properties
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The Scalar Sector: Higgs alignment

G HT
C(X—B:O (1)1:( 1(,U_h_2'GO))7 (1)2:( 1(H—2A)>

V2 V2

SM-like Higgs properties

Two ways of achieving alignment:

Decoupling:

2 2 2
My = my > v
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The Scalar Sector: Higgs alignment

G HT
C(X—B:O (1)1:( 1(,U_h_7;GO))7 (1)2:( 1(H—2A))

V2 V2

SM-like Higgs properties

Two ways of achieving alignment:

Decoupling: non-decoupling: Ag — 0
2 2 2
My oMy > v ma + Asv” My
2 A 2 2 A I The new scalars can be
my = 111 ? my —= 111 ? at the EW scale
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Lepton flavour connection
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Lepton flavour connection

Y

[~

2 m? 3 L.RY |2
o — mn; TNy C 9 ;i

Xavier Ponce Diaz - UV/IR connection 1n axion models



Lepton flavour connection
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Lepton flavour connection
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Some mild deviations at ATLAS
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Lepton flavour connection
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Yukawa textures

Astrophobic M1 model:

.

= diag
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Astrophobic M4 model:
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Specific Models
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Specific Models

M4 Model
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