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2(b) Three Families-of Quarks-and L.eptons

I _
QUARKS Charge Mass |LEPTONS  Mass

u up +2/3 3 MeV : Ve <2ev
d / down -1/3 6 MeV : e 0.5 MeV
-_____..________I __________
charm +2/3 1300 MeV | Vyu <2ev
strange —1/3 110 MeV | » 6 MeV

1) Why 3 Families? Why Nature Replicates?

2) Mass-Hierarchies (charged quarks and leptons)?
a) Inter-Family: my: mg: my ~ 10-5: 102: 1
b) Intra-Family: my: mg: mg~ 10-2: 1/40: 1

3) Neutrino Masses Way Out of Line

So So Light: m(v;) # 0, But|m(vz) ~ 1012
‘ / Mtop

Suggest New Physics Involved.
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S-1) Maxwell E«=B ~ (Late 19th Century
S-2&3) Relativity & QM (2 Big Steps)
S-4) General Relativity (1915)
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OF NATURE
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SUPERKAMIOKANDE water Cerenkov detector
Discovery of Atmospheric Neutrino Oscillation, 1998
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LHC RING OVER SWITZERLAND AND FRANCE ( 27 k.m. Ring)
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LHC - SECTION
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LHC - DETECTOR



Unification of Forces... Modified on Jan 31-2013 : 45 of 53.

LHC Interactions
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HUBBLE SPACE TELESCOPE
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solar array (2) spacecraft module sunshade door

Unification of Forces
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CoNCLUSION
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