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Axion-Like Particles (ALPs)
● Pseudo Goldstone Boson from global symmetries 

breaking

   Peccei-Quinn Symmetry QCD Axion
   Lepton Number Symmetry Majoron
   Flavor Symmetry Flavon
 … …

● Potential dark matter candidate 
● Enjoy a shift symmetry.



4

Axion-Like Particles (ALPs)
● Pseudo Goldstone Boson from global symmetries 

breaking

   Peccei-Quinn Symmetry QCD Axion
   Lepton Number Symmetry Majoron
   Flavor Symmetry Flavon
 … …

● Potential dark matter candidate 
● Enjoy a shift symmetry.



MENU
➢ Axion-Like Particles
➢ ALPs in Kaon decays
➢ ALPS in B meson decays
➢ Conclusions

5



6

K→ pi a phenomenology
● Matching the ALPs into the Chiral Lagrangian

● The degrees of freedom is the hadron

● Leading order effective Chiral Lagrangian:

where,
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K→ pi a phenomenology

● Flavor changing s→d

● The amplitude is

M. Bauer, M. Neubert, et al, arXiv:2102.13112

https://arxiv.org/abs/2102.13112
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K→ pi a phenomenology

● Expressing the ALPs in terms of the
 coupling at the UV scale 

● Using the NA62 upper limit Br( K → pi X) < 2.0 10⁻¹⁰ (90% CL)
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B→ K a phenomenology

● Flavor changing b→s

● ALP Flavor Changing:

M. Bauer, M. Neubert, et al, arXiv:2102.13112

https://arxiv.org/abs/2102.13112
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B→ K a phenomenology

● Flavor-changing by the Weak 
Interaction and ALP-flavor conserving

● Multi-scale problem
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Conclusions

● ALPs can be constrained by meson decays: Kaon and B meson.

● Kaon decays are more sensitive to ALP flavor-changing than
flavor-conserving decays

● Flavor-changing in B meson decays given by EW effective 
interaction are bigger or smaller? 

STAY IN TUNE


