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• Another possibility is to use a triple product in the
angular distribution which does not need a strong phase
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CP violation

In the SM, τ decays through a virtual W into f + ντ .

HSM

eff
=
GF√

2
sin θc ν̄τγµ(1− γ5)τ s̄γµ(1− γ5)u + h.c.,

the hadronic matrix element Jµ ≡ 〈f |s̄γµ(1− γ5)u|0〉
has several form factors for different final states.

We need a different contribution to the effective
Hamiltonian with different weak phases.

Moreover a different strong phase requires two different
hadronic intermediate states, different hadronic
operators.
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K pi pi nu

Assume an additional charged Higgs contribution.

HNP

eff
=
GF√

2
sin θc [ηSν̄τ(1 + γ5)τ s̄u + ηP ν̄τ(1 + γ5)τ s̄γ5u]

NP effects incorporated in the SM scalar form factor:

B4 → eB4 = B4 +
fH

mτ
ηP ,

1. Rate asymmetry

A(0)

CP
=
Γ − Γ
Γ + Γ

∝ B4fHηP sin(δ4 − δH) sinφH

2Γ

but B4 is small...rate asymmetry expected to be small...
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K pi pi nu

2. Modified rate asymmetry and triple product asymmetry

A(i)
CP

=
1
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Z
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K pi pi nu

where the A(i)
CP

are obtained from a(i)
CP

multiplying it by

fHIm(ηP ).

Taking ηP ≃ 1 and phases O(1), we get fHIm(ηP ) ≃ 10.

⇒ CP asymmetries visible with

“large” non-standard Higgs couplings...
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Tree vs. Loop

Example

τ
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Estimate : CSUSYscal /C
SM ∼

g4yτ(δdLR)32V CKM13

16π2GFM2
SUSY

V CKM12

∼ 10−5(δdLR)32 tanβ
M2
W

M2
SUSY

≤ 10−6
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