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Higgs	+	Boson	Resonances	
- Neither	exhaustive	nor	complete	summary	of	ATLAS	results	
- Many	related	results	in	talk	by	Kalliopi	Iordanidou	today	

Vector	Boson	+	Higgs	Resonances	
- Semi-leptonic	searches	
- Fully	hadronic	search	
- Vector	Triplet	and	2HDM	interpretations

https://indico.cern.ch/event/466934/contributions/2589222/
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Higgs	+	Boson	Resonances	
- Neither	exhaustive	nor	complete	summary	of	ATLAS	results	
- Many	related	results	in	talk	by	Kalliopi	Iordanidou	today	

Vector	Boson	+	Higgs	Resonances	
- Semi-leptonic	searches	
- Fully	hadronic	search	
- Vector	Triplet	and	2HDM	interpretations

Di-Higgs	Searches	
- Covered	Friday	by	Will	Davey	(talk	link)	
- bbbb,	bbγγ	and	γγWW	final	states

https://indico.cern.ch/event/466934/contributions/2589222/


Vector Boson + Higgs Resonances
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Search	for	resonances	decaying	into	Zh	or	Wh
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Search	for	resonances	decaying	into	Zh	or	Wh

arxiv:1402.4431



Semi-Leptonic	VH: 36 fb-1
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ATLAS-CONF-2017-055

• Resolved	&	merged	categories	
• 3	channels	based	on	V	decays	

• 0-/2-lepton	(A,	Zʹ),	1-lepton	(Wʹ)	
• b-tag	categories:	

• 1-/2-tag	used	for	A	and	Vʹ	
• 3+	tag	used	for	A	(sensitive	to	bbA)	

• Select	dijet/jet	mH	window	to	reduce	bkgds	
• Fit	m(Vh)	or	mT(Vh)	spectra
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• No	significant	excess	observed	
• Limits	derived	for	Z’	(0-/2-lepton	combined)	and	W’	(0-/1-lepton	combined)	
• Exclusions	for	HVT	Model-A	(B)	
• mWʹ	<	2670	(2860)	GeV	
• mZʹ	<	2650	(2830)	GeV

Semi-Leptonic VH: HVT ATLAS-CONF-2017-055
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• Left:	limits	on	HVT	model	assuming	simultaneous	production	of	
mass-degenerate	Wʹ	and	Zʹ	bosons	

• Right:	limits	on	HVT	couplings	to	fermions	and	bosons

Semi-Leptonic VH: HVT ATLAS-CONF-2017-055



Semi-Leptonic VH: A→Zh
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• 0-/2-lepton	combined	limits	presented	separately	for	ggF	and	bbA	production	
• Mild	excess	at	mA=440	GeV	
• arises	mostly	from	3+	btag	region	in	2-lepton	channel	
• local	(global)	significance:	3.6	(2.4)	std.	dev.

100%	ggF 100%	bbA

ATLAS-CONF-2017-055



• 2D	limits	as	a	function	of	tanβ/cos(β-α)	
• tanβ	—	ratio	of	vevs	for	each	Higgs	doublet	
• α	—	mixing	angle	between	the	2	CP-even	states
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Semi-Leptonic VH: A→Zh ATLAS-CONF-2017-055
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VH Hadronic: 36 fb-1

X➞ZH	Selection:	mZ	Window

X➞VH➞qqbb	signature:	
• Vector	boson	and	Higgs	decays	selected	as	large-R	jets.	
• mH	and	mV	mass	windows	applied	to	reduce	background	
• Jet	substructure	and	b-tagging	applied	to	further	reduce	backgrounds.	

• Higher	mass	jet	assigned	as	Higgs	candidate.

ATLAS-CONF-2017-018
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VH Hadronic: 36 fb-1

X➞WH	Selection:	mW	Window

ATLAS-CONF-2017-018

X➞VH➞qqbb	signature:	
• Vector	boson	and	Higgs	decays	selected	as	large-R	jets.	
• mH	and	mV	mass	windows	applied	to	reduce	background	
• Jet	substructure	and	b-tagging	applied	to	further	reduce	backgrounds.	

• Higher	mass	jet	assigned	as	Higgs	candidate.
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Largest	excess		
@	3	TeV	with	global	

significance	2.2σ	

VH Hadronic: 36 fb-1
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VH Searches @ 36 fb-1
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• Comparison	of	limits	on	HVT	models	for	VH	searches	
• Semi-leptonic:			ATLAS-CONF-2017-055	
• Fully-hadronic:		ATLAS-CONF-2017-018
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Conclusions
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Massive	Higgs	+	Boson	Resonances	@	ATLAS	
- This	presentation	was	neither	exhaustive	nor	complete	
- See	talk	by	Kalliopi	Iordanidou	today	

Vector	Boson	+	Higgs	Resonances	@	36	fb-1	
- Vector	Triplet	and	2HDM	interpretations	
Run2:	
VH	semi-leptonic	 	 (ATLAS-CONF-2017-055)	
VH	all-hadronic	 	 (ATLAS-CONF-2017-018)	

Di-Higgs	Searches	
- Covered	Friday	by	Will	Davey	(talk	link)	
Run2:	
hh→bbbb	 (ATLAS-CONF-2016-049)	
hh→γγWW*		 (ATLAS-CONF-2016-071)	
hh→bbγγ		 (ATLAS-CONF-2016-004)		
Run1:	
hh→bbbb,	hh→bbγγ,	hh→bbττ,	hh→γγWW*	combined	(arXiv:1509.04670v2)	
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FIN
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VH Semi-Leptonic Yields ATLAS-CONF-2017-055
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VH Hadronic Yields ATLAS-CONF-2017-018
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X➞VH➞qqbb	signature:	
• Vector	boson	and	Higgs	decays	reconstructed	as	large-R	jets.	
• mH	and	mV	mass	windows	applied	to	reduce	background	
• Jet	substructure	and	b-tagging	applied	to	further	reduce	backgrounds.	

• Higher	mass	jet	assigned	as	Higgs	candidate.

VH Hadronic: 36 fb-1 ATLAS-CONF-2017-018
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VH Semi-Leptonic Spectra ATLAS-CONF-2017-055



8	July	2017 ATLAS	VH	Resonances 20

VH Semi-Leptonic Spectra: bbA Signal

ATLAS-CONF-2017-055



VH: A→Zh Interpretation
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• 2D	coupling	limits	as	a	function	of	mA/tanβ	
• tanβ:	ratio	of	vevs	for	each	Higgs	doublet	
• α:	mixing	angle	between	the	2	CP-even	states

ATLAS-CONF-2017-055
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