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Lepton Flavor violation (LFV)

In the framework of the SM +𝑚!𝜈̅"#𝜈"

Summary

Representative process  
§ These couplings can be suppressed by specific 

conditions for 𝑔!" and 𝑔$%. 

§ Lepton flavor violating (cLFV) decays :

Nucleophobic axion induces Flavor violation. 

In the case of non-chiral alignment Yukawa couplings (Γℓℓ!
' ≠ Γℓ!ℓ

' ), ℎ → 𝑒𝜏 and ℎ → 𝜇𝜏 can be large simultaneously.  

in progress

§ Higgs LFV decays:

§ Lepton current appears in the charged current:

§ Due to the GIM mechanism, LFV appears at 1-loop level
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h ! e⌧, h ! µ⌧, h ! e⌧

→ Clear evidence of new physics if LFV is discovered. 

e.g.) 𝜇 → 𝑒𝛾
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W+

In Ref. [1], it is shown that due to the bound of cLFV, 
only one of ℎ → 𝑒𝜏 or ℎ → 𝜇𝜏 can be large:
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They assumed that Γℓℓ!
' = Γℓ!ℓ

' . However, if it’s not 
the case, 𝜇 → e𝛾 is not so severe. 

Can two Higgs LFV decay modes be enhanced at 
the same time?

§ This possibility isn’t studied much in the framework 
of general structure of the Yukawa couplings. 

§ Excess of 2.1σ in ℎ → 𝜇𝜏 and ℎ → 𝜇𝜏 in ATLAS [2].

Generalized DFSZ axion models
The original motivation of the model is the realization 
of “nucleophobic” axion [3]. 

§ Bounds from Neutron star cooling and SN 1987A 
for 𝑚$ < 20meV [4]
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Ni : Anomaly coefficient for 
the i th generation quarks 

(2+1) flavor space
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Q(f1) = Q(f2) = Xfa, Q(f3) = Xf3

The quark couplings are given by 𝐶1 = 𝑐23, 𝐶% = 𝑠23

Nucleophobia is realized tan𝛽 ∼ 0.7 .

§ Nonalignment Yukawa coupling [                                ]
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⇠eR11 = ⇠eR22 = 0

ü cLFV bounds

ü Enhancement of ℎ → 𝜇𝜏 and ℎ → 𝑒𝜏

-4.

-4.

-3.

-3.

-2.

-0.10 -0.05 0.00 0.05 0.10

0.2

0.4

0.6

0.8

1.0

cos(β -α) [GeV]

ta
n
β

Q2E2, mH  600GeV, ξ11
eL  ξ22

eL  0.5

Numerical calcurations

<latexit sha1_base64="MEEnK/0uKNbTs6OCOTa8SaGigU8=">AAACEXicbVC7SgNBFJ31GeMramkzGJQUsuyqRMuAFpYRzAOyIcxObpIhM7vLzKwQluQTbPwVGwtFbO3s/Btnky008cDAuefcy517/IgzpR3n21paXlldW89t5De3tnd2C3v7dRXGkkKNhjyUTZ8o4CyAmmaaQzOSQITPoeEPr1O/8QBSsTC416MI2oL0A9ZjlGgjdQqlE/B0iD0Re30iBDmdTCZphVP1HENa27aN851C0bGdKfAicTNSRBmqncKX1w1pLCDQlBOlWq4T6XZCpGaUwzjvxQoiQoekDy1DAyJAtZPpRWN8bJQu7oXSvEDjqfp7IiFCqZHwTacgeqDmvVT8z2vFunfVTlgQxRoCOlvUizk216bx4C6TQDUfGUKoZOavmA6IJFSbENMQ3PmTF0n9zHbLdvnuoli5yeLIoUN0hErIRZeogm5RFdUQRY/oGb2iN+vJerHerY9Z65KVzRygP7A+fwBHk5tk</latexit>

e ! µ�, µ ! 3e, ...

Motivations
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BRh!⌧µ,BRh!⌧e

⇠ 0.1%

O(0.01)% hLFV can be surveyed 
by cLFV decays into axion.

We discuss if the two LFV decay modes of h(125) can be enhanced or not in generalized DFSZ axion models.  

The parameter region where hLFVs are enhanced can be explored by the searches of axion LFV couplings.   


