=xact Neutrino Mixing
Angles from Three
Subgroups of SU

and the Physics Consequences




Goal

 Show that the 3 leptor
special and related st

therefore remaining w

-\W gauge group.

families represent 3

0groups of S

hin the realm

of the SM



SU(2) = unit quaternions

s G =a B £ Cl.L 6l

¢ @2+ D2+ C2+ 02 =




Discrete symmetry
subgroups

* The only finite quaternion subgroups are:
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Quaternion generators

* Difference in k only




What is Uo7
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ant contribution of the 3 U2's = k by linear superposition
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Neutrino mixing angles
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Major consequences:

e Neutrino mixing occurs because 3 lepton
families together act as one SU

e [ eptons are 3-D objects representing discrete
symmetry properties of subgroups 21, 20, 2|
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More consequences”

e Phase 6 could be O, -11/2, /2 ?7

 No more lepton families beyond 3

* For two EW basis states In R3, only 4 d.o.f.




One more great clue?!

e Syzygies from invariant t
for each group 2T, 20, 2

neory, 3 invariant egs

1884 Felix Klein

* Each group related to |-invariant of elliptic

* Group constants |1,

modular functions and linear transformations




Anecdote”

e Richard Feynman, in his Caltech office Nov 1987
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e Same approach works for quark families

« 4 subgroups in R* — 4 quark families predicted

e 333 Jd 33| [343] [533




Possible consequences

* Predicts EW Bw = 30° - agrees with latest expts

e No sterile neutrino
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