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INTERMISSION



Pero probablemente sin que se pueda medir 
nada (cLFV, etc.) en experimentos de esta o 
la siguiente generación.
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Linear in n masses

Quadratic in n masses

‘ is linear, ´´ is quadratic in n masses



Linear in n masses

Quadratic in n masses















Previous work on Michel parameters: Michel’50, Bouchiat-Michel’57, Shrock’82, Doi-Kotani-Takasugi’85, Mursula-Scheck’85, 
Fetscher-Gerber-Johnson’86, Langacker-London’89,Fetscher’94, Stahl-Voss’97,Flores Tlalpa-López Castro-Roig’16,Arbuzov-
Kopylova’16,… And of course all the essential work on the required RadCors and the precise measurements.
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νe→νe scattering with massive Dirac or 
Majorana neutrinos and general interactions

See also Rodejohan, Xu & Yaguna JHEP05(2017)024
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Hermiticity =>
(with Ca & Da real)
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Majorana condition =>
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SM =>

With CC (same flavor), gl
V,A -> gl

V,A+1
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SM =>



νe→νe scattering with massive Dirac or Majorana ns 
and general interactions (with Juanma-Mónica)
Neglecting neutrino masses, incoming neutrinos are LH: Recoil Ee

Me

No mixing of V/A interactions with S,P or T. D is only relevant in non-relativistic scattering.
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Or observables
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For instance, as pointed out by Rosen in 1982, the ratio of the forward to backward scattering cross-sections, Rr>2=> Dirac
neutrinos (but both natures are posible if it is <2, complementary to the non-observation vs. observation of 0n2b).
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νe→νe scattering with massive Dirac or Majorana ns 
and general interactions (with Juanma-Mónica)
For instance, as pointed out by Rosen in 1982, the ratio of the forward to backward scattering cross-sections, Rr>2=> Dirac

neutrinos (but both natures are posible if it is <2, complementary to the non-observation vs. observation of 0n2b).

As shown by Rodejohan, Xu & Yaguna, actual bounds are more restrictive
- Dirac: Blue points
- Majorana: Red points
- Blue curves: Rr=0,2,4.
- Actual ranges surrounded by red (Dirac) or black (Majorana) curves 
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Another interesting result from Rodejohan, Xu & Yaguna paper:

(For Majorana ns the results look very similar)
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Mixing of V/A interactions with S,P or T.

Keeping neutrino masses, incoming neutrinos are LH:
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SM
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CONCLUSIÓN: Aunque el neutrino sea de Majorana puede que no podamos medir nunca 0n2b…
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