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Three Flavors in Standard Model
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Charged Lepton Flavor Violation
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Lepton invisible decays in the SM and beyond

Standard Model:

Upper bound:

Aim : 
Light Dark Matter phenomenology with in 

Dark Sector  Effective Field Theory (DSEFT) framework.
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Scalar DM:

Fermion DM:

Dark Sector Effective Field Theory (DSEFT)

(X) means these operators vanish for real (Majorana) scalar and vector (fermion) DM

Symmetry: SU(3)
c
 X U(1)
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Dark Sector Effective Field Theory (DSEFT)

Vector DM-Case A:

Vector DM-Case B:
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  q2 distributions 

Process:

Invariant squared mass of the invisible particles.

Normalized differential decay rate:

Distinction between 

Maximal distinction at   provides maximal distinction
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  q2 distributions 

Process:
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  q2 distributions 

Process:
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  Constrains 

Process:
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  Constrains 

Process:
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  Constrains 

Process:
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Muonium invisible decay

SM Prediction:

MuLan collaboration estimation:

Para-muoniumOrtho-muonium
(Spin triplet) (Spin singlet)

Decay constants at 
non-relativisic limit are
equal.

  (Gninenko, Krasnikov, Matveev)
( Phys.Rev.D 87 (2013) 015016)
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Branching ratios

The mass range below the black solid 
line for each relevant operator is 

challenging to observe in future experiments.

Smoking gun signature as no 
SM prediction.
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Summary

The DSEFT framework is an adequate way to explain cLFV by 
incorporating particle anti-particle pair. 

The q2 distributions of three body decays are pivotal to 
distinguish different DSEFT operators and Lorentz structure of 
the SM leptonic current. 

Invisible decay from the para-muonium can be regarded as a 
smoking gun signature of new physics.

Due to the dimensionality, (pseudo)scalar operator for scalar 
DM possess the most stringent limits on the effective scale.

Thank you!



  

   Wilson coefficients for vector DM case A
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