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116 < mH (GeV ) < 130 115 < mH (GeV ) < 127



IF NO HIGGS THERE...

→ mH up to TeV→STRONG INTERACTING REGIME
Kaplan & Georgi ’84

IF THERE , AND NOTHING ELSE UP TO TeV...→ STILL STRONG DYNAMICS
Giudice, Grojean, Pomarol & Rattazzi ’07

Whether it is at the TeV or at 125 GeV

I will assume that the HIGGS DYNAMICS IS STRONG

→ Model independent: effective lagrangian approach

Φ =

(
φ†

φ0

)
→ U = eiπ̂/v (no mass dimension! )

π̂ =

(
π0

√
2π+
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What about FLAVOR in this context??...



MINIMAL FLAVOR VIOLATION (MFV)

Ansatz: Yukawa couplings are the unique sources for flavor
effects at low energy in SM and beyond. Chivukula & Georgi ’87.

I SM-flavor symmetry Gf for mfermions = 0

GF = SU(3)QL × SU(3)UR × SU(3)DR

I QL ∼ (3,1,1), UR ∼ (1,3,1), DR ∼ (1,1,3)

I LY = QLYDDRH + QLYUURH̃ + h.c.

recovering Gf=⇒ YU ∼ (3,3,1) & YD ∼ (3,1,3)
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L = LSM + ai
Od=6

i
Λ2

f
+ ...

Od=6 ∼ cαβ ψ̄αγµψβ
(
Φ†DµΦ

)
, cαβ cγδ ψ̄αψβψ̄γψδ

c ∼ YY † , D’Ambrosio, Giudice, Isidori & Strumia ’02

⇒ Λf ∼ TeV



L = LSM + ai
Od=6

i
Λ2

f
+ ...

Od=6 ∼ cαβ ψ̄αγµψβ
(
Φ†DµΦ

)
, cαβ cγδ ψ̄αψβψ̄γψδ

c ∼ YY † , D’Ambrosio, Giudice, Isidori & Strumia ’02

⇒ Λf ∼ TeV



L = LSM + ai
Od=6

i
Λ2

f
+ ...

Od=6 ∼ cαβ ψ̄αγµψβ
(
Φ†DµΦ

)
, cαβ cγδ ψ̄αψβψ̄γψδ

c ∼ YY † , D’Ambrosio, Giudice, Isidori & Strumia ’02

⇒ Λf ∼ TeV



L = LSM + ai
Od=6

i
Λ2

f
+ ...

Od=6 ∼ cαβ ψ̄αγµψβ
(
Φ†DµΦ

)
, cαβ cγδ ψ̄αψβψ̄γψδ

c ∼ YY † , D’Ambrosio, Giudice, Isidori & Strumia ’02

⇒ Λf ∼ TeV



STRONG HIGGS DYNAMICS (SHD) + MFV

Effective ops. →

O1 ∼ ψ̄αγµ
[
Uτ3U†(DµU)U† + (DµU)τ3U†

]
ψβ

O2 ∼ ψ̄αγµ(DµU)U†ψβ

O3 ∼ ψ̄αγµUτ3U†(DµU)τ3U†ψβ

O4 ∼ ψ̄αγµ
[
Uτ3U†(DµU)U† − (DµU)τ3U†

]
ψβ

Linear MFV had also 4 ops. Od=6 @ LO

Only 2 are siblings of those (O1,2 )

Now O3,4 new!
and...

O4 is a CP-ODD op.! → Natural ��CP @ LO!!
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εK vs. RBR/∆M

a′s from aiOi RBR/∆M =
BR(B+ → τ+ν)

∆MBd

aCP = ±0.1 −→ δεK ≈ 1.1% , δRBR/∆M ≈ −1.4% ,

aW = 0.1(−0.1) −→ δεK ≈ +26%(−19%) , δRBR/∆M ≈ −25%(+30%) ,

ad
Z = ±0.1 −→ δεK ≈ 124% , δRBR/∆M ≈ −62% .

εK ↑ (≈ εexp
K & SψKS ≈ Sexp

ψKS
) & RBR/∆M ↓

⇒ SHD + MFV able to remove εK − SψKS anomaly, but not the
SM tension for BR(B+ → τ+ν)
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εK vs. RBR/∆M from O4

•: correlation εK − RBR/∆M

∗∗∗: SM values

Green & Orange: 1, 2, 3σ exp.
values

aCP ∈ [− 1, 1]



Sψφ vs. Ab
sl from O4

•: correlation Sψφ − Ab
sl

∗∗∗: SM values

Large values for aCP



CONCLUSIONS

SHD + MFV⇒



Natural ��CP (O4) @ LO!!

εK − SψKS
− anomaly removed !! still SM tension for BR(B+ → τ+ν)

Small δSψφ & δAb
sl experimentally allowed
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Thanks!


