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Where are we”

W SU(3)xSU(2)xU(1) gauge theory

7 Higgs mechanism for gauge boson masses

mechanism for fermion masses




What's particle physics”
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Lagrangian

coupling constants

new physics?

Z[Q? gnew] — /[d¢] [d¢new]eifd4$£(¢a¢new)
boring..



What we really want to
KNOW S
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this function. this is the physics.
all the physical quantities are encoded in this function.

probably more data is needed to make a real progress
In particle physics.



fermion masses”?

there are many mysteries in the fermion masses.
Why neutrinos light”
Why (not) hierarchical?

A large phase 6km~O(1) and an extremely small phase
B=10-10in the quark mass matrix. Why"?

Why three generations”

|s there any principle for Yukawa interactions?



N the quark sector

there seems to be a nontrivial structure.

~ N
mu~a few MeV |« me~1 GeV « mi~170 GeV

mqg~a few MeV « ms~100 MeV « mp~4 GeV

\_ similar Y, hierarchical.

And In this basis, the CKM matrix is

1 1 1
Vekwm ~ ( 1 ) NOt 1 or 1
1 1 1



lepton sector

Me~0.5 MeV « my~100 MeV « m:~1.8 GeV

similar?
Mmg~a few MeV « ms~100 MeV « mp~4 GeV
Am?221~(0.01eV)2 Am?231~(0.04eV)

doesn’t look like hierarchical

big mixing angles

0.8 0.6 0.15
UPMNSN 0.5 0.7

0.7



A large Yukawa interaction

implies the elementary Higgs boson.

And it is clear that the fermions are giving potential
to the Higgs field at the quantum level.

— access to nature of the Higgs field.

CP violation requires a phase in fermion masses.

— access to nature of baryon asymmetries
IN the Universe.



Anyway,

to understand both

the nature of our fundamental law
and

the history of the Universe,

Neutrinos are the key.

Let's enjoy this year's progress in the neutrino physics
IN this workshop.



