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• Scalar	sector	as	portal	to	new	physics
• Neutrino	oscillation	→	neutrinos	have	mass
• May	be	explained	by	“see-saw”	models	mν ≈	v/Λ
(with Λ~GUT)

• Or	extend	the	scalar	sector	doublet	H by	a	scalar	
triplet	𝞓 (“type	II”	see-saw	model)
• Triplet	hypercharge,	Y	=	2			(Q	=	I3 +	Y)
• Rich	scalar	structure	(H±±,	H±,	A0,	H0,	h0).	
• Naturally	accommodate	a	Standard	Model-like	Higgs
boson	h0

• In	this	talk:	focus	on	H±± phenomenology.
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Introduction
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Lagrangian



• SM	custodial symmetry « protects »	the	ρ parameter:

• HTM-enriched EWSB	modifies	ρ to

• Present precision PDG2014
• The	model	possible	only in	the	regime vt/vd<<1

• The	typical values	still acceptable	for	vt <	~1.7	GeV

• Caveat:	Radiative	corrections?	
• positive	for	ΔY=0	models,	not	yet available for	this model	(ΔY=2)
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Constrains from electroweak precision measurements
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H±± production	and	decay	at	colliders
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H±± decays



• Masses	of	up	to	700-800	GeV	excluded
• Assuming	100%	decays	to	leptons
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Searches	for	H±± in	di-lepton	decay	channel
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Sensitivity	for	H±± àW±W±

Goal:	study	the	sensitivity	at	Run	2

Run1



• CalcHEP used	for	the	generation	of	the	parton level	events	
• vt =0.1	GeV	
• sin(α)	=	10−4,	where	α	is	the	mixing	angle	of	the	neutral	CP-even	Higgs.
• The	rest	of	the	parameters	are	Higgs	masses
• Consider		M(h0)	=	125	GeV			(SM)

• Consider	pair	production	in	the	following,	ie assume M(H±),M(A0)	>>	M(H±±)
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Benchmark	model	for	Run	2	@	LHC



Experimental	signatures:	final	states	with	4	W	
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Note:	All	results	showed	in	the	following	are	”Work	in	Progress”
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Two	same-sign	leptons	(2LSS)	final	state
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Three	leptons	final	state	(3L)
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Four	leptons	(4L)	signature	



• Successful	“triangular”	(Marseille-USTC-Montpellier)		collaboration	on	a	
new	physics	topic	in	ATLAS

• The	doublet-triplet	scalar	sector	has	attractive	features:
• 𝜈masses,	SM	Higgs,	spectacular	phenomenology,	no	ultra-heavy	bosons,	no	extra	
matter,..

• Finite	triplet	vev induces	a	dramatic	change	in	phenomenology
• H++	decays	to	WW	(instead	of	leptons)
• Not	studied	before	at	colliders
• Rich	and	clean	signature
• Potential	sensitivity	with	Run	2	data	sample	

• Further	developments	possible:
• Explore	more	configurations:		eg Democratic	model,	links	to	neutrino	physics	etc.
• Open	new	production/decay	channels

29/03/2017 H++		FCPPL	2017 14

Summary	
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Scalar	Portal

bosons
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