CP VIOLATION

FROM

DIMENSIONAL REDUCTION:

A SIMPLE EXAMPLE.

N.Cosme - J.M. Frere - L. Lopez Honorez.

Blois - June 2002.




Why?

1. CP NATURAL SYM. OF GAUGE INT.
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2. P BY HAND IN THE SM
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If Yukawa is unified with gauge
= Need Dynamical CP Mechanism.
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d dimensions

(d — 1) odd: e.g. (3+1)D
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Which one should we choose?
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(4 + 1)D Gauge Theory:
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A=0,1,2,3,(4=y) & p=0,1,2,3.

KK expansion:
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DIMENSIONAL REDUCTION:

4

Zero Modes
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~ COMPLEX MASS.

...but rotate away in the U(1) case.



(V4<0)> — not gauge invt.

V4(0> — ﬁf dy W4(y) — gauge invt!

Hosotani Mech. - Wilson Loop
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Rem.
Gauge trsf.: W(y) — P(y)e o Wy
Eliminates V, # 0 BUT non-periodical B.C.
Y
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(cf. Hall & Nomura: hep-th/0107245)



TOY MODEL : SU(2) IN (4 + 1)D

U= (0!, 0?)
Ui + WATY)y 4T + AT T

()

(34+1)D = SU(2) broken ; W* massive.

70 (10— M) 0
= 2 #phases

Re-define phases to get real masses:
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—> Induce "EDM”.

BUT...

e ’vectorlike” interaction.

e masses degenerate,

A(@) +iv| = [A(¢) — 0]

Toward more realistic models...



TO GET CHIRAL MODES

localize on a defect (or orbifold)
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NEED MORE SPINORS

e.g. SU(4)
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