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Accidental Symmetries

Accidental Symmetries

The Custodial Symmetry
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Accidental symmetry of the scalar potential
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The Flavour Symmetry

M
Accidental symmetry of the matter lagrangian
UB3)* = U)o x UQB)y x UB)g

Broken by Y, 4 #0 .
Flavour Conservation in NC

2HDM
Lyikowa = —Qu(Ya®1+Zy®2)dr— Qu(YuP1+Z,P2)ug

Y..d = SM-like, Z, 4 generate FCNC (A°, H°)

MFV = Sources of Flavour Violation = SM (Y, 4)
= Suppressed FCNCs

{60+ 81V Y] +82(Yu Y)Yy
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Flavour Constraints

Flavour Constraints
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Figure: B(Bs — u*p™) as a function of the H® and A° masses
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LHC Constraints

LHC Constraints

Diphoton channel: H° and A° are vectophobic (g = gavy = 0 with V = W+, Z0)

o x B(H°, A" — vv)

o X B(hO — )M

Two possible hierarchies

1. M A0 (10) < Mo (A0) R my+ < My
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myo > 2mH0(Ao)

one resonance in the diphoton channel

no resonance in the W W™ and Z°Z° decays

2. my, M A0 (HO) < Myo(a0) = My+
\/ two resonances in the diphoton channel
one in the W W™ and Z°Z° decays

W+t W= and Z°Z9 production and decay

observations — cruciallll

Figure: The ratio R as a function of Mo 0

masses
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AF = 2 mixings

Tree-level A° and H® mediated FCNC = (Zy)j = 4Ggdé1(V; th)mfg
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Figure: ex and AMs as a function of the H® and A° masses
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Bs — ptu~ decay

z - H® — Qs = myp(brs)(fip)
SM operator = (byy*s ;  new operators - —
P Qa = (bry* sy ) (Bypysp) p { A° 5 Qp = my(Brsy)(Esp)
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Figure: The B; — pp™ branching ratio as a function of the H° and A® masses
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B(Bs — ptp~) = B(Bs — ptpm)M
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Diphoton signal at the LHC

H® and A° are vectophobic gyvy = gavy = 0 with V = W= 70

o X B(H?, AY — ~v)

o X B(h0 — )M

(vg + 'vl.Vtz)4

R0 ,,0(m 0 =0 — 125 GeV) = (0.12 — 0.08)
HE/HETH (80 + 81¥3)?

(vo + v1yd)*

R,0 ,,0(m,o =0 — 125 GeV) = (0.59 — 0.44)— L
AT/HEA (50 + 61522

Two possible hierarchies
L. mgogy0y < Mpo(a0) = Myt < myo
with mo > 2mH0(Ao)
2. myo, Muo0) < Myo0) = Myt

Role of Higgs W W™ and Z°Z° production and
decay observations
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Figure: The ratio R as a function of the H® and A°

masses
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