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decay was essential in determining V-A structure of charged 

weak current 

(e Gn ne)(nm Gn m) + h.c. 

S,       P,       V,       A,       T 

Experimentally: 

MOTIVATION 
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Precision tests of tiny departures from V-A through Michel (‘50) parameters 
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Motivations in our case (with g  l’ l’) are quite similar: 

As in the L  l g nL nl, information about spin state of l can be extracted for precise 

tests of weak charged current using Michel-like parameters analyses. 
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We have just heard about the interesting                            (M. Fael’s talk)  

Motivations in our case (with g  l’ l’) are quite similar: 

As in the L  l g nL nl, information about spin state of l can be extracted for precise 

tests of weak charged current using Michel-like parameters analyses. 

 

A long-living sterile neutrino was suggested to explain LSND & MiniBoone anomalies. 

This hypothesis can be tested in L  l l’ l’ nL nl decays. 

 

These decays represent the hardest backgrounds for LFV L  l l’ l’ decays so they 

must be described accurately in the MC (Denis Epifanov, Belle’s TAUOLA). 

Belle analyses need (1st) computation keeping daughter lepton mass dependence & 

general Michel-like framework for the polarized L case. 
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SM description 

(unpolarized case) 



SM description 

(unpolarized case) 

We perform the first computation keeping l, l’ masses 

L  l l’ l’ nL nl           Pablo Roig (Cinvestav) 



L  l l’ l’ nL nl           Pablo Roig (Cinvestav) 

Small differences with Dicus & Vega understood in terms of slightly different inputs 

[17] 
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t polarization 

Inclusion of our results (SM & EFT) for (un)polarized t in TAUOLA-Belle is needed to 

fight the background and search for signals in different analyses (D. Epifanov). 

(analogously for L, G1 & G2) 
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(Michel ’50, Bouchiat & Michel ’57, Fetscher et. al. ’86, …) 
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Non-vanishing for massless (left-handed) neutrinos 

From m decay 



(Michel ’50, Bouchiat & Michel ’57, Fetscher et. al. ’86, …) 
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T-violation is not suppressed in L  l l’ l’, so its measurement signals LFV 

(Okada et. al. ’00, ’01) 



LFV t decays 
(Celis, Cirigliano and Passemar ’14) 
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(According to Celis, Cirigliano and Passemar ’14) 

HFAG Report 12/14 for t’s and PDG for m’s 

LFV t decays 
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(Celis, Cirigliano and Passemar ’14) 
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Bad observable! 
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• First computation of 5 lepton lepton decays keeping daughter lepton 

masses (polarized & unpolarized case) 
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momentum correlations within the SM & in an EFT framework. 

 

• This renders possible a precise analysis of the V-A structure using 

Belle(-II)[coll. with Denis Epifanov]/PEN data. 

L  l l’ l’ nL nl           Pablo Roig (Cinvestav) 



CONCLUSIONS 

• First computation of 5 lepton lepton decays keeping daughter lepton 

masses (polarized & unpolarized case) 

 

• Establishment of the formalism for evaluating form factors and spin-

momentum correlations within the SM & in an EFT framework. 

 

• This renders possible a precise analysis of the V-A structure using 

Belle(-II)[coll. with Denis Epifanov]/PEN data. 

  

• We have considered in detail the background these (SM) processes 

constitute in LFV L  3l searches: efficient cuts & CPV 
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