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Neutrino masses

Weyl fermions any field in ur irreducible representation

of the horentz group will be a Weyl fermion

Xt Yc O X 0,42

two component spinors which obey
ich deuxe O Gu LI 6
i In dux O 6 a C G

Xt and X hare different chiralities
Xt left handed
X right handed



Neutrino masses
Dirac fermions

io m 4 0 4 four component spinor

4 4 42 PLY PRY Pee 121
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In chiral representation Is diagonal d 4 has the following form

4 141 4 4 42 Y E
EI in massless limit m 0 show that

two independent Weyl equations or obeyed



Neutrino masses
Majorana fermions Majorana fermions obey the Majorana condition

4 4C CTT

C is the charge conjugation matrix to yo
82 ya

C JMC JMT igor CI i8280
a a ae if go

C
C can be defined in any basis butit has the rep C i8002
Majorana condition is equivalent tosaying aparticle is its own antiparticle



Neutrino masses
4 40 CTT 41 42 C Yet YET Fet

n

E CLE C xx Fro

cry 58 8 4
it fi use chiral representation 82 10,26

if Ii it
4 1 ig X a Majorana fermion only requires a

single Weyl spine to practiseit



Neutrino masses
Majorana fermion only has 2 degreesof freedom
single Weyl spinor Youcansee this for

computing
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n b Dirac field would require a v spine as well asthe n spina



Neutrino masses

M 54 m Fu Yat Ink
Diracmass

map y up a p flavourindex

Majoranamass
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Neutrino masses
Dirac fermion charged undera V4 will transform

4 Keio

Dirac mass

MEY my y

Majorana ma

mT4 me
Zia Tye

Majorana mass term violates UCI symmetry explicitly

any parade with a Ucl change cannot have a Majorana mass

accidental symmetries of the SM impotently L or B L
can be violated in a model with Majorana neutrinos


