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Accidental Symmetries

Accidental Symmetries

The Custodial Symmetry

SM

Accidental symmetry of the scalar potential

SU(2)L × SU(2)R
SSB−−→ SU(2)V

Broken by Yb � Yt

Protects the tree-level mass relation
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The Flavour Symmetry

SM

Accidental symmetry of the matter lagrangian

U(3)3 = U(3)Q × U(3)u × U(3)d

Broken by Yu,d 6= 0 .

Flavour Conservation in NC

2HDM

LYukawa = −Q̄L(Yd Φ1+Zd Φ2)dR−Q̄L(YuΦ̃1+ZuΦ̃2)uR

Yu,d = SM-like, Zu,d generate FCNC (A0, H0)

MFV ⇒ Sources of Flavour Violation = SM (Yu,d )
⇒ Suppressed FCNCs

Zd = {δ0 + δ1YuY †u + δ2(YuY †u )2}Yd

Zu = {υ0 + υ1YuY †u + υ2(YuY †u )2}Yu
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Flavour Constraints

Flavour Constraints
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Figure: B(Bs → µ+µ−) as a function of the H0 and A0 masses
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LHC Constraints

LHC Constraints

Diphoton channel: H0 and A0 are vectophobic (gHVV = gAVV = 0 with V = W ±,Z 0)

R =
σ × B(H0,A0 → γγ)

σ × B(h0 → γγ)SM
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Figure: The ratio R as a function of mH0,A0

masses

Two possible hierarchies

1. mA0(H0) < mH0(A0) ≈ mH± < mh0

mh0 > 2mH0(A0)

one resonance in the diphoton channel

no resonance in the W +W− and Z 0Z 0 decays

2. mh0 ,mA0(H0) < mH0(A0) = mH±

two resonances in the diphoton channel

one in the W +W− and Z 0Z 0 decays

W +W − and Z 0Z 0 production and decay
observations → crucial!!!
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THANK YOU!
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∆F = 2 mixings

Tree-level A0 and H0 mediated FCNC ⇒ (Zd )ij = 4GF δ1(V ∗
ti Vtj )m2

t
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Figure: εK and ∆Ms as a function of the H0 and A0 masses
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Bs → µ+µ− decay

SM operator QA = (b̄Lγ
µsL)(µ̄γµγ5µ) ; new operators

{
H0 → QS = mb(b̄R sL)(µ̄µ)
A0 → QP = mb(b̄R sL)(µ̄γ5µ)

A0

H 0

CMS +LHCb '11

CMS Moriond '12

LHCb Moriond '12

0 50 100 150 200 250 300
2. ´ 10-9

4. ´ 10-9

6. ´ 10-9

8. ´ 10-9

1. ´ 10-8

1.2 ´ 10-8

mlight HGeV L

B
rHB

s
®

Μ+
Μ-

L

Figure: The Bs → µ+µ− branching ratio as a function of the H0 and A0 masses

B(Bs → µ+µ−) = B(Bs → µ+µ−)SM
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Diphoton signal at the LHC

H0 and A0 are vectophobic gHVV = gAVV = 0 with V = W ±,Z 0

R =
σ × B(H0,A0 → γγ)

σ × B(h0 → γγ)SM

R
H0/h0 (m

H0 = 0 → 125 GeV) = (0.12 → 0.08)
(υ0 + υ1y2

t )4

(δ0 + δ1y2
t )2

R
A0/h0 (m

A0 = 0 → 125 GeV) = (0.59 → 0.44)
(υ0 + υ1y2

t )4

(δ0 + δ1y2
t )2

Two possible hierarchies

1. mA0(H0) < mH0(A0) ≈ mH± < mh0

with mh0 > 2mH0(A0)

2. mh0 ,mA0(H0) < mH0(A0) = mH±

Role of Higgs W +W− and Z 0Z 0 production and

decay observations
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Figure: The ratio R as a function of the H0 and A0

masses
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