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Standard Model:

/6 Tuntamental constants

22=>fermion masses







6 quark masses
6 lepton masses

k MIXING parameters 1or qudrks
0 MIXing parameters 1or neutrinoes

2 phases for Majorana mass




WiXIng for three families
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agrees well with experiment
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mit)<70GeV =>C+0




Neutring lixing



NEeUutrino |xmg wiatrix.:
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Neutrino mixing

V=UxP




.amiokanue, S




Mean values of angles




same pattern as for quarks:




Observation:

NeaK mass nierarchy
for neutrinos




Neutrino masses! fixed, since
the mass differences are
given by the experiment,

andi the angles;are fixed by
the mass matrix







0.0041 eV

0.0097 eV
0.051 eV




iasse:

(relative)




Neutrinor masses less hierarchical than
the masses of the charged: leptons

Large Mg angies 1or
neutrinos due to wea:

hierarchy
Solar angle: 33°
22> m(1)im(2) = 0.42




S66-SaW:
Mahout 62x10 ™ GeV




in case of

a Majorana
mass term

Majorana:
flarticle = antiparticle







Double Beta Decay
PTeSONt Himit anout U.23 eV

Cuorkicino Exn=mel 1300

GranSassojlah?

Relevant mass term 0.05 eV.
Improvement by about 50 necessary!




leptons:  mass matrices
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50(10) theory
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NEULrino mixing mdtrix.




Prediction for mixing of
reactor neutrinos:




Present limit:
Vied) < 0.1

Java Bav (Ghinal =>0.0¢




Conclude:

Neutrino masses: might be Dirac masses or
Majoranal Masses.

Mixing angles for quarks are fixed by ratios of
guark masses. Very good agreement with
ExXperiment:




This works also well for leptons. One finds, using
the observed mass differences:

m(1)/m(2)=0.42, m(2)/m(3)=0.19.

m(1): 0.0041 eV
m(2): 0,0097 eV
m(3): 0,051 eV

Atmoespheric angle abeuti 40 degrees
Neutrineless double betar decay: difficult
Reactor neutrines: V- (3e) ~ 0.052
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