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Neutrino Basics

o Electrically Neutral
o Fermion (Spin %)

o Very small mass

o Three Flavors: e, i, t

“Charged Current”
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Neutrino History - 1930
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Neutrino History - 1933
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o Neutrino History - 1956




Neutrino History - 1957




Neutrino History - 1968




Why do neutrino oscillations
tell us that neutrinos are
massive?
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The Mass/Flavor Spectrum
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Matter Effects



Matter Effects and the
Mass Hierarchy
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Dirac vs. Majorana:

y

¢ What's the difference?
We Have Dirac Majorana
vk} wiR) Zéf‘iiff{i) Zi(il;zzrl(ze)ﬁned
Am’ L,=—mv,v,+hc |L, =—Mv v, +hc.

? magnetic moment

? neutrino-less double
beta decay

Yes magnetic moment

No neutrino-less
double beta decay

No magnetic moment

Yes neutrino-less
double beta decay
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Dirac vs. Majorana:
What affect does it have?

Maj orana Phases

{8, a,,a, } = CP - Violating Phases



Neutrino Magnetic Moment
&
The See-Saw Mechanism



