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The observable:

We extract

It must be 1 in the SM, as a consequence of gauge symmetry

Belle-II measurement, JHEP 08 (2024) 205



Belle-II measurement, JHEP 08 (2024) 205

Challenging to improve 
(dominated by lepton ID)



This result in the context of other purely leptonic tests of LU
Belle-II '24 => g/ge=0.9974(19) 1.4

g/g=1.0010(14) 0.7

g/ge=1.0029(14) 2.1

Pich, Prog.Part.Nucl.Phys. 75 (2014) 41-85; Bryman-Cirigliano-Crivellin-Inguglia Ann.Rev.Nucl.Part.Sci. 72 (2022) 69-91
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This result in the context of other purely leptonic tests of LU
Belle-II '24 => g/ge=0.9974(19) 1.4

g/g=1.0010(14) 0.7

g/ge=1.0029(14) 2.1

From W leptonic 
decays:

Pich, Prog.Part.Nucl.Phys. 75 (2014) 41-85; Bryman-Cirigliano-Crivellin-Inguglia Ann.Rev.Nucl.Part.Sci. 72 (2022) 69-91

NP constrained at 
few TeV level
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It can also be checked benefitting from the Belle-II  mass measurement, using the leptonic BR determination:

Still from LEP!!
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Lorentz structure of the charged current

It depends on 4S, 4V & 2T complex couplings labelled also by charged lepton chiralities.
cos=sl·pl'

Five additional parameters if the l' polarization is also measured.
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0.22±0.94±0.42
Belle Phys.Rev.Lett. 131 (2023) 2, 021801

Phys.Rev.D 108 (2023) 1, 012003

Dominated by statistics. 
Opportunity for Belle-II
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Michel parameters in presence of 
massive Dirac or Majorana neutrinos
(Juanma Márquez, Gabriel López Castro & P. R., JHEP11(2022)117)

Massless 
case

Massive case
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Michel parameters in presence 
of massive Dirac or Majorana 

neutrinos
(Juanma Márquez, Gabriel López Castro 

& P. R., JHEP11(2022)117)

Study suggested by Denis Epifanov (generalizing earlier work by Michel, 
Bouchiat-Michel, Fetscher-Gerber-Johnson, Langacker-London, 
Shrock, Doi-Kotani-Takasugi, etc.)
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Michel parameters in presence of massive 
Dirac or Majorana neutrinos

(Juanma Márquez, Gabriel López Castro & P. R., 
JHEP11(2022)117)

If we were lucky enough, we 
could tell the neutrino 

nature from this 
measurement

Most likely it can only help 
us to learn more about 

steriles in this mass range 
and their NSI 

Also interesting radiative processes: Belle'18, 
Arbuzov-Kopilova, Flores Tlalpa- López Castro-R., 
giving access to additional Michel parameters

Great benefits in Chiral Belle-II!!



Inferring the nature of active neutrinos: Dirac or 
Majorana (C.S. Kim, M.V.M. Murthy & D. Sahoo, PRD105(2022)11,113006)

This paper apparently avoids the Kayser's confusion theorem 'Any property 
differentiating  Dirac/Majorana neutrinos will be suppressed by active neutrino masses, with 

neutrinos coupling to the SM's SU(2)L'.
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This paper apparently avoids the Kayser's confusion theorem 'Any property 
differentiating  Dirac/Majorana neutrinos will be suppressed by active neutrino masses, with 

neutrinos coupling to the SM's SU(2)L'.

The idea is to use 4-body decays including a pair or s and another pair of particles, and go to the 
back-to-back (b2b) configuration for these pairs, in which the properties of the neutrinos can be 

inferred without actually measuring them, thus avoiding Kaiser's Th.
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Inferring the nature of active neutrinos: Dirac or 
Majorana (C.S. Kim, M.V.M. Murthy & D. Sahoo, PRD105(2022)11,113006)

This paper apparently avoids the Kayser's confusion theorem 'Any property 
differentiating  Dirac/Majorana neutrinos will be suppressed by active neutrino masses, with 

neutrinos coupling to the SM's SU(2)L'.

The idea is to use 4-body decays including a pair or s and another pair of particles, and go to the 
back-to-back (b2b) configuration for these pairs, in which the properties of the neutrinos can be 

inferred without actually measuring them, thus avoiding Kaiser's Th.

Looking in depth (Juanma Márquez, Diego Portillo & P. R., PRD109 (2024) 3, 033005), there is a 
loophole in their derivation. When corrected, it  yields observables which are orders or magnitude 

smaller than initially thought, likely preventing the observation of this effect.

+ 
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See also Akhmedov&Trautner, 
JHEP109 (2024) 3, 033005



Inferring the nature of active neutrinos: Dirac or 
Majorana (C.S. Kim, M.V.M. Murthy & D. Sahoo, PRD105(2022)11,113006)

Looking in depth (Juanma Márquez, Diego Portillo & P. R., PRD109 (2024) 3, 033005), there is a 
loophole in their derivation. When corrected, it  yields observables which are orders or magnitude 

smaller than initially thought, likely preventing the observation of this effect.

In fact, applying Kim's paper one should get BRs~10-4 for the b2b configuration, while we predict 
rates ~ 10-10. Belle-II can disprove the former prediction!

+ 
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See also Akhmedov&Trautner, 
JHEP109 (2024) 3, 033005
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