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Quark Mixing is small

Neutrino Mixing is large

Is Nature trying to tell us that
neutrino is special?




Neutrino ....
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Just like many other ancient civilizations .....

There was a big flood in China more
than 4,000 years ago ....

before the first dynasty: Xia



Turtle Symmetry Yu, Luo River, circa 2100 BCE
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They Are Symmetries

2-3 symmetry
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But Badly Broken
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So what is it trying to
tell us?



A Crazy ldea
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assume
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. 2 speculation: s’ is cosmological
‘70 1 and is related to the dark energy

Neutrino mass comes from dark energy. Dark energy is
like a Higgs condensate (to neutrinos alone).

2 0 (t) Neutrino masses become heavier with time.
So = SepE Astrophysical tests?
Neutrinos provide some negative pressure
2 3 Neutrino energy could be the dark energy because
sy =a (1)

p=n(m+m,+m,), no<a’

Neutrino mass purely cosmological in origin

m, fixed if sg =Q . (1)"* . O(meV) masses.

ﬁli = ai (Iocrit (t))1/4



Conclusion

Is the turtle symmetry accidental, or something
deep?

Is the turtle symmetry caused by a nu-spin?
Does the neutrino mass vary with cosmology?

Only precision experiments can tell.






