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Higgs	Pair	Production	
Standard Model

Beyond Standard Model

Production

2

KK gravitons, heavy higgs, … tthh vertex, coloured scalars, … 

33.4 fb @ 13 TeV (significant destructive interference)

λhhh

Resonant Non-resonant

•  Coupling	strength	directly	related	to	Higgs	potential	
–  λhhh	determined	in	SM	through	vev	&	mh,	its	measurement	is		test	of	Higgs	potential	

•  λhhh	can	be	measured	at	LHC	through	observation	of	Higgs	boson	pair	production	
–  Potential	enhancement	of	cross-section	due	to	BSM	physics	and	modified	λhhh		
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Di-Higgs	→	Diverse	Final	States	

•  Di-Higgs	decay	leads	to	diverse	final	states	
•  Some	of	highest	BRs	and	cleanest	channels	

studied	so	far	
•  Will	present	a	selection	of	27	–	139	fb-1	

results	

Di-Higgs Final States

Rich
phenomenology.
ATLAS & CMS
have dedicated
analysis for each
sensitive final
state.
Most sensitive
usually have high
branching ratio
and/or low
backgrounds.

Will be focusing on recent results with 36 fb�1 of 13 TeV data.
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Standard Model Higgs boson decays

Wouter Verkerke, NIKHEF

The natural width of the Higgs boson is expected to be very small (<< resolution)

SM BR theory uncertainties 
2-5% for most important decays

mH=125.09 GeV !

See “Handbook of LHC Higgs Cross Sections: 3. Higgs Properties” !
(arXiv:1307.1347) for further details on Higgs phenomenology !
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Channel Lumi. (fb�1) Reference
bb̄bb̄ 36.1 JHEP01(2019)030
bb̄⌧ ⌧̄ 27.5-36.1 PRL 121.191801
bb̄�� 36 .1 JHEP11(2018)040

bb̄WW ⇤ 36 .1 JHEP04(2019)092
WW ⇤WW ⇤ 36.1 JHEP05(2019)124
WW ⇤�� 36.1 EPJC78(2018)1007

bb̄bb̄(V BF ) 126 ATLAS-CONF-2019-030
bb̄WW ⇤ 139 In prepration
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Latest	Results	



•  “Resolved”	and	“Boosted”	topologies	targeting	non-
res/low-mass	and	high-mass	resonances	respectively		

•  Reconstruct	2	Higgs	boson	candidates	from	4	b-jets	
•  Biggest	background	is	QCD	multijet,	shape	from	2	b-

tag	sample	while	normalization	comes	from	fit	to	
sidebands	

•  For	top-quark,	shape	from	MC	while	normalization	
from	from	fit	to	data	

•  Final	discriminant	is	mHH	,	perform	fit	to	mHH	 bbbb discriminants

Double Higgs production in ATLAS, Agni Bethani

Resolved 2016 dataset Boosted, 4b-tag category

20
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(a) SM non-resonant HH.
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(b) Multijet Background.

Figure 1. Higgs boson candidate mass-plane regions. The signal region is inside the inner (red)
dashed curve, the control region is outside the signal region and within the intermediate (orange)
circle, the sideband is outside the control region and within the outer (yellow) circle. (a) shows the
SM non-resonant HH process, and (b) shows the estimated multijet background, which is described
in section 5.2.

improvement of approximately 30% in signal m4j resolution with a significant reduction of

low-mass tails caused by energy loss and with little impact on the background m4j shape.

The fraction of signal events accepted by the detector multiplied by the efficiency of

each selection step is shown in figure 2 for the narrow-width scalar, graviton, and SM non-

resonant signal models. The acceptance times efficiency is higher for the graviton samples

because spin-2 resonances decay more centrally, resulting in higher-pT jets. The acceptance

times efficiency is limited at low mass by the pT requirement on the jets, and at high mass

the chance to resolve four distinct jets becomes lower, and the b-tagging efficiency decreases.

5.2 Background estimation

After the full event selection is applied, about 95% of the background consists of multijet

events, which are modelled using data. The remaining 5% are tt̄ events. The tt̄ background

normalization is determined from data, while the m4j spectrum is taken from simulation. A

data-driven estimate of Z+jets events yields a contribution of 0.2% to the total background,

which is neglected in the following. Background from other sources, including processes

involving single Higgs boson production, is also found to be negligible.

5.2.1 Multijet background

The multijet background is modelled with an independent data sample selected using the

same trigger and selection requirements as used in the signal region, except for the b-tagging

requirement: at least four jets with pT > 40 GeV are required, and exactly two of them

have to be b-tagged. This “two-tag” selection yields a data sample that consists of 88%

multijet events and 12% tt̄ events. The predicted signal contamination is negligible.
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Figure 1. Higgs boson candidate mass-plane regions. The signal region is inside the inner (red)
dashed curve, the control region is outside the signal region and within the intermediate (orange)
circle, the sideband is outside the control region and within the outer (yellow) circle. (a) shows the
SM non-resonant HH process, and (b) shows the estimated multijet background, which is described
in section 5.2.

improvement of approximately 30% in signal m4j resolution with a significant reduction of

low-mass tails caused by energy loss and with little impact on the background m4j shape.

The fraction of signal events accepted by the detector multiplied by the efficiency of

each selection step is shown in figure 2 for the narrow-width scalar, graviton, and SM non-

resonant signal models. The acceptance times efficiency is higher for the graviton samples

because spin-2 resonances decay more centrally, resulting in higher-pT jets. The acceptance

times efficiency is limited at low mass by the pT requirement on the jets, and at high mass

the chance to resolve four distinct jets becomes lower, and the b-tagging efficiency decreases.

5.2 Background estimation

After the full event selection is applied, about 95% of the background consists of multijet

events, which are modelled using data. The remaining 5% are tt̄ events. The tt̄ background

normalization is determined from data, while the m4j spectrum is taken from simulation. A

data-driven estimate of Z+jets events yields a contribution of 0.2% to the total background,

which is neglected in the following. Background from other sources, including processes

involving single Higgs boson production, is also found to be negligible.

5.2.1 Multijet background

The multijet background is modelled with an independent data sample selected using the

same trigger and selection requirements as used in the signal region, except for the b-tagging

requirement: at least four jets with pT > 40 GeV are required, and exactly two of them

have to be b-tagged. This “two-tag” selection yields a data sample that consists of 88%

multijet events and 12% tt̄ events. The predicted signal contamination is negligible.

– 9 –

Signal	 Multijet	

HH→bbbb	

4	

hh→bbbb (BR=33%)

4

BoostedResolved
≥4 b-jets (R=0.4) ≥2 trimmed fat-jets (R=1.0, 450/250 GeV)

≥1 b-tag track-jet 
(R=0.2) in each fat-jet

ΔRjj

pT(h), Δη(hh), ΔR(hh) 
h125 mass constraint

Δη(hh) 
h125 mass constrainthh→bbbb (BR=33%)

4

BoostedResolved
≥4 b-jets (R=0.4) ≥2 trimmed fat-jets (R=1.0, 450/250 GeV)

≥1 b-tag track-jet 
(R=0.2) in each fat-jet

ΔRjj

pT(h), Δη(hh), ΔR(hh) 
h125 mass constraint

Δη(hh) 
h125 mass constraint



HH→bbγγ	

•  Fairly	clean	signature	with	two	photons	and	two	b-jets	
•  SR	categories	according	to	#b-jets	(1	and	2)	
•  Bkg:	Fit	exponential	+	DSCB	function	in	0-tag	region	
•  Perform	unbinned	fit	to	mγγ		(mHH)	non-res	(res)	case	
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Figure 3. The predicted number of background events from continuum diphoton plus jet produc-
tion (blue), other continuum photon and jet production (orange) and single Higgs boson production
(green) is compared with the observed data (black points) in the 0-tag control category for (a) the
mγγ distribution with the tight selection and (b) the mγγjj distribution with the loose selection.

sideband region 105GeV < mγγ < 120GeV and 130GeV < mγγ < 160GeV, the total

contribution from all backgrounds is equal to that from data.

The contribution from γγ produced in association with jets is further divided in accord

with the flavours of the two jets (for example bb, bc, c + light jet). This decomposition

is taken directly from the proportions predicted by the Sherpa event generator and no

attempt is made to classify the data according to jet flavour. The continuum background

in the 1-tag category comes primarily from γγbj events (∼60%) and in the 2-tag category

from γγbb events (∼80%). A comparison between data in the 0-tag control category and

this data-driven prediction of the total background can be seen in figure 3(a) for the mγγ

distribution from the tight selection and in figure 3(b) for the mγγjj distribution from the

loose selection.

5.2 Signal modelling for the non-resonant analysis

The shape of the diphoton mass distribution in HH → γγjj events is described by the

double-sided Crystal Ball function [35], consisting of a Gaussian core with power-law tails

on either side. The parameters of this model are determined through fits to the simulated

non-resonant SM HH sample described in section 3.2.

5.3 Background modelling for the non-resonant analysis

For the non-resonant analysis, the continuum mγγ background is modelled using a func-

tional form obtained from a fit to the data. The potential bias arising from this procedure,

termed ‘spurious signal’, is estimated by performing signal-plus-background fits to the

– 11 –
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Figure 4. For the non-resonant analysis, data (black points) are compared with the background-
only fit (blue solid line) for mγγ in the 1-tag (left) and 2-tag (right) categories with the loose (top)
and tight (bottom) selections. Both the continuum γγ background and the background from single
Higgs boson production are considered. The lower panel shows the residuals between the data and
the best-fit background.
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JHEP	11	(2018)	040	
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hh→γγbb (BR=0.26%)

7

2 photons 
mγγ ∈ [105, 160] GeV

2 b-jets 
mbb ∈ [95, 135] GeV

Non-resonant search
unbinned fit to mγγ 

Resonant search
scale b-jets by mh/mbb 
mγγ window (6.2 GeV) 
mbbγγ window (95%) 

count events



HH→bbττ	
•  Target	final	states	with	e/μ	and	hadronic-τ,	together	with	2	b-

jets	and	MET	
•  Train	BDT	with	several	discriminating	variables	in	τlep+τhad	and	

τhad	+τhad	channels	
•  Dominant	backgrounds:	top-quark	and	Z+HF,	constrained	in	

data	CR	
•  Signal	extraction	through	fit	to	BDT	output	

PRL	121	191801	(2018)	

Di-Higgs Search to ⌧⌧bb - ATLAS [PRL 121 191801]

James Frost (University of Oxford) Higgs Couplings 2018 Friday 30th November 2018 10 / 35
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HH→bbWW*	
•  Resolved	and	boosted	event	selection	targeting	low-mass	and	high-mass	

regions	respectively		
•  Most	SM	bkgs	from	MC	simulation,	except:	

–  Top	bkg	normalized	in	dedicated	CR	in	resolved	case	
–  Multijet	bkg	from	data-driven	method		

•  Count	events	in	mHH	windows	for	resonant	(resolved)	or	fit	mHH	shape	
(boosted)	

JHEP	04	(2019)	092		
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HH→WW*WW*	
•  In	addition	to	Higgs	pair,	also	search	for	heavier	S	bosons	
•  Data-drive	background	estimate	for	dominant	V+jets,	WZ,	and	mis-

identified	charge	while	MC	simulation	for	smaller	backgrounds	
•  Cut	&	count	analysis	exploiting	kinematics	in	various	#lepton	bins	

JHEP	05	(2019)	124	
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Figure 2. Expected and observed yields in each channel after all selection criteria for the non-
resonant HH production searches. The label NSFOS indicates the number of same-flavour, opposite-
sign lepton pairs in the channel. Low and high m4ℓ indicates m4ℓ < 180GeV and m4ℓ > 180GeV,
respectively. The shaded band in the ratio plot shows the systematic uncertainty in the background
estimate. The signal is scaled by a factor of 20.

The systematic uncertainties with the largest impact on the HH production cross-

section (times branching ratio) limits come from the jet energy scale and resolution with a

relative impact compared to the total systematic plus statistical uncertainty of 45% (29%–

55%) and fake-lepton background estimations with a relative impact of 42% (31%–54%)

for the non-resonant (resonant) production searches. Theoretical uncertainties are found

to have a relative impact of 23% (24%–36%) for the non-resonant (resonant) production

searches. The relative impact of jet energy measurements, fake-lepton background estima-

tions, and theoretical uncertainties in the X → SS analysis are 38%–51%, 37%–52% and

25%–32%, respectively. Other experimental uncertainties due to lepton, pileup, b-tagging,

pileup jet rejection, prompt-lepton background estimations, and Emiss
T modelling are found

to have a small impact on the results. The uncertainty in the combined 2015+2016 inte-

grated luminosity is 2.1%. It is derived, following a methodology similar to that detailed

in ref. [26], and using the LUCID-2 detector for the baseline luminosity measurements [60],

from calibration of the luminosity scale using x–y beam-separation scans. It has a 5%–10%

relative impact due to its simultaneous effect on the signal and background estimates. All

simulated processes except ZZ are affected by the uncertainty in the luminosity measure-

ment. The relative impact of all systematic uncertainties is found to be 71% (60%–79%)

for the non-resonant (resonant) production searches. In addition to the systematic effects,

the statistical uncertainties are found to have a relative impact of 71% (61%–80%) for the

non-resonant (resonant) production searches.

7 Results

The expected and observed yields in each channel after all selection criteria for the non-

resonant HH production searches are shown in figure 2 and table 1.

– 8 –
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HH→γγWW*	
•  Select	at	least	2	photons,	
1	lepton,	&	2	central	jets	

•  Require	pTγγ	>	100	GeV	
for	high	mass	resonances	

•  Bkg	from	mγγ		sidebands	
•  Fit	mγγ	spectrum	

EPJC	78	(2018)	1007	

9	
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(a) (b)

Fig. 3 Invariant mass spectrum of the diphoton system in the searches
for both resonant and non-resonant Higgs boson pair production, with
the corresponding backgrounds for a mX = 260 GeV without any
pγ γ

T selection and b the non-resonant case with a pγ γ
T > 100 GeV selec-

tion. Fits to mγ γ are performed using the full signal-plus-background
model. In each plot, only the background component is present. The
shape parameters and normalisation of the continuum background

model are determined in the fits. The “SM Higgs boson” in a contains the
single-Higgs-boson background and SM di-Higgs-boson background.
The band shows the uncertainty of the “Total background” in the upper
panel and is calculated by a sampling method. The bottom panel shows
the difference between the number of events in data and the estimated
number of background events, as determined by the fits

• nss is the estimated spurious signal yield due to our choice
of continuum background modelling,

• f 1
DSCB is the probability density function (pdf) of a

double-sided Crystal Ball distribution for signal,
• nCont is the expected number of continuum background

events,
• fCont is the pdf of the continuum background, i.e. an

exponential function of a second-order polynomial,
• nSM-one-Higgs is the expected number of single-Higgs-

boson events, which is set to the SM prediction and can
vary with uncertainties,

• f 2
DSCB is the pdf of a double-sided Crystal Ball distribu-

tion for the SM single-Higgs-boson background,
• nSM-di-Higgs is the expected number of the SM di-Higgs-

boson events,
• f 3

DSCB is the pdf of a double-sided Crystal Ball distribu-
tion for SM di-Higgs-boson background,

• G(0|θ, 1) is the pdf of a Gaussian distribution used to
constrain the nuisance parameters θ that model system-
atic uncertainties as introduced in Sect. 6.

Equation (1) is used directly for the BSM resonant signal
searches. For the non-resonant SM Higgs boson pair search,
the SM Higgs boson pair term is removed.

The distributions in the final signal-plus-background fit
using the likelihood function above are shown for two sets
of selections separately: in Fig. 3a without requiring the
pγ γ

T selection for masses below 400 GeV, and in Fig. 3b
requiring pγ γ

T > 100 GeV for masses above 400 GeV, as
well as for the search for non-resonant Higgs boson pair

production. The fits are performed separately on the two dis-
tributions to search for resonant signals in both the low-mass
and high-mass ranges. The observed data are found to be
compatible with the sum of the expected SM backgrounds
by performing a likelihood-ratio test [92]. The largest data
excess has a local significance of 2.0 standard deviations at
400 GeV without the pγ γ

T selection. A modified frequentist
method CLs [93] is used to calculate the 95% confidence-
level (CL) exclusion limits with the asymptotic approxima-
tion [92]. Unfolding the SM Higgs boson branching fractions
to WW ∗ and γ γ for the signal, the expected upper limit on
the cross section for non-resonant Higgs boson pair produc-
tion is 5.4 pb, while the observed limit is 7.7 pb, as shown in
Table 6. The difference between the expected and observed
limits is due to a slight excess of events in data. The expected
upper limit on the cross section times the branching fraction
of X → HH ranges from 17.6 to 4.4 pb, while the observed
limit ranges from 40 to 6.1 pb, as a function of mX between
260 and 500 GeV, as shown in Fig. 4a.

Assuming the SM Higgs branching fractions of B
(H→WW ∗) = (21.52 ± 0.32)% and B(H→γ γ ) =
(0.227± 0.005)% [17], the expected upper limit on the cross
section for non-resonant production of HH → γ γWW ∗ is
5.3 fb, while the observed limit is 7.5 fb, as shown in Table 6.
The expected upper limit on the cross section for resonant
production of X → HH → γ γWW ∗ ranges from 17.2 to
4.3 fb, while the observed limit ranges from 39.1 to 6.0 fb,
as a function of mX between 260 and 500 GeV, as shown
in Fig. 4b. The statistical uncertainty dominates in the final

123

hh→γγWW* (BR=0.1%)

9

2 photons 
mγγ ∈ [105, 160] GeV 

tighten to 6.8 GeV

2 jets  
(0 b-jets)

electron / muon

ν

Non-resonant limit
σ(pp→hh→γγWW) < 24 fb 

σSM ~ 0.033 fb 
σ/σSM < 750

Counting experiment



Combination:	Non-Resonant	

•  Simultaneous	fit	to	data	for	signal	cross-section	and	nuisance	parameters	
(for	statistical	and	systematic	uncertainties),	using	the	CLs	approach		

95%	CL	limit	for	κλ	=	1:	
	
6.9	(10)	X	SM	obs.	(exp.)	

95%	CL	confidence	intervals:	
	
κλ:	obs.	[-5,12]	(exp.	[-5.8,	12])	

arXiv:	1906.02025	

10	



Combination:	Resonant	 arXiv:	1906.02025	

EWK	Singlet:	
Exclusion	limits	in	(mS,	sinα)	and	(sinα,	tanβ)	
	
hMSSM:	
Exclusion	limits	in	(mA,	tanβ)			

11	

upper limit by 2% (3%) at 1 TeV (3 TeV). For k/MPl = 2, subleading systematic uncertainties are from jet
energy scale and resolution, impacting the upper limits by 5% at 1 TeV and 4% at 3 TeV. The systematic
uncertainties a�ect upper limits more for k/MPl = 2 than for k/MPl = 1, because the natural width of the
signal graviton is four times larger with k/MPl = 2.
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Figure 5: Upper limits at 95% CL on the cross-section of the resonant Higgs boson pair production for (a) a spin-0
heavy scalar, (b) a spin-2 KK graviton with k/MPl = 1 and (c) a spin-2 KK graviton with k/MPl = 2. The observed
(expected) limits are shown as solid (dashed) lines. The ±1� and ±2� bands are only shown for the expected limits
of the combination. Only the bb̄bb̄, bb̄W

+
W

� and bb̄⌧+⌧� search results are used in the spin-2 resonant combination.
The vertical black lines in each pannel indicate mass intervals where di�erent final states are combined.
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New	Result	in	bbll+MET	channel	

•  New	channel	targeting	bbll+MET	final	state	
•  Can	be	sensitive	to	bbZZ,	bbWW,	and	bbtautau	
•  Dominant	backgrounds	ttbar	and	Z+HF	from	CRs	
•  DNN	for	signal	vs	background	classification	with	multi-class	output	

Ghent, 11/07/2018 9

bbℓνℓν: results

Search for di-Higgs produc�on with ATLAS

 Observa�on is consistent with no enhanced di-Higgs produc�on hypothesis.

95% CL upper limit at kλ = 1 (SM)

F. Costanza

New!
Full Run2
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Search for di-Higgs produc�on with ATLAS

 Observa�on is consistent with no enhanced di-Higgs produc�on hypothesis.

95% CL upper limit at kλ = 1 (SM)

F. Costanza

New!
Full Run2

Ghent, 11/07/2018 8

bbℓνℓν: Analysis Strategy

Search for di-Higgs produc�on with ATLAS

New!
Full Run2

F. Costanza

 New channel in ATLAS addressing the 2ℓ decay of 

HH→bbWW*/ZZ*/τ+τ-.

 First HH published analysis exploi�ng the full LHC-Run2

dataset (139G-1).

 Main backgrounds:

 Irreducible (~80%): Top (tt and tW), Z+HF.

 Normaliza�on from control regions. 

 Reducible: non-prompt leptons from heavy Kavour hadrons.

 Data-driven es�mate from events with same sign leptons.

 The analysis relies on a DNN classi.er to dis�nguish the signal 

from the main backgrounds: Top, Z→e+e-/μ+μ-, and Z→ τ 
+τ 

-.

 The four outputs of the DNN, are combined:

 mbb and mℓℓ are uncorrelated to dhh and are used to de.ne SR.

12	

ATLAS DRAFT

SR-SF, and SR-DF regions using the predicted and observed event counts in each as input. The Top and325

Z/�⇤+ HF normalisations are extracted from this fit as well and are found to di�er negligibly from those326

presented in Table ??. All sources of systematic and statistical uncertainty in the signal and background327

models are implemented as deviations from the nominal model, scaled by nuisance parameters that are328

profiled in the fit. Under the background-only hypothesis, the probability to have at least as many events329

in data as are observed in the signal regions is given by p(signal = 0) = 0.15,4 corresponding to 1.05�330

significance. Distributions of mbb , m``, and dHH after performing background-only fits to data in the331

control regions and applying the Top and Z/�⇤+ HF normalisation corrections are shown in Figure ??.332

The signal selection criteria are imposed on all observables shown in Figure ?? apart from the one being333

plotted, but the dHH requirement on the mbb and m`` distributions is relaxed to dHH > 5. No significant334

excess over the expected SM background is observed and upper limits are set on non-resonant Higgs boson335

pair production at 95% confidence level (CL) using the CLs method [Read:2002hq]. Table ?? presents336

these upper limits and comparisons with the SM prediction. The observed (expected) limit at 95% CL is337

1.24 (0.89) pb, corresponding to 40 (29) times the SM prediction.338

Figure 3: Distributions of mbb (left), m`` (middle), and the discriminant dHH (right). The distributions are shown
after the fit to data in the control regions under the background-only hypothesis. Each distribution includes both the
SF and DF events and imposes signal selection requirements on all quantities except the one being plotted, but the
requirement on dHH has been relaxed to dHH > 5 for the distributions of mbb and m`` . The HH ! bb`⌫`⌫ signal
(“HH”) is overlaid and has its cross-section scaled by a factor of 20 relative to the SM prediction for visualisation
purposes. The ratio of the data to the sum of the backgrounds is shown in the lower panel of each figure. The hatched
bands indicate the combined statistical and systematic uncertainty.

Table 5: Observed and expected upper limits on the ggF-initiated non-resonant HH production cross-section at
95% CL and their ratios to the SM prediction (�SM(gg ! HH) = 31.05 fb [deFlorian:2016spz, Dawson:1998py,
Borowka:2016ehy, Baglio:2018lrj, deFlorian:2013jea, Shao:2013bz, deFlorian:2015moa, Grazzini:2018bsd]).
The ±1� and ±2� variations about the expected limit are also shown.

�2� �1� Expected +1� +2� Observed
� (gg ! HH) [pb] 0.5 0.6 0.9 1.3 1.9 1.2
� (gg ! HH) /�SM (gg ! HH) 14 20 29 43 62 40

4
p(signal = 0) is commonly referred to simply as ‘p0’.
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New	Result	in	4b	channel	(VBF)	

•  First	analysis	targeting	VVHH	vertex	
•  Analysis	strategy	similar	to	other	4b	analysis	with	

two	2	VBF	jets	in	opposite	hemispheres	
•  Dominant	QCD	multijet	bkg	estimated	from	data	in	

2-btag	CR	
•  Signal	extracted	from	fit	to	m4b	shape	

ATLAS-CONF-2019-030	

Ghent, 11/07/2018 10

VBF-HH→bbbb

Search for di-Higgs produc�on with ATLAS

 Target signature: HH→bbbb process with 2 .nal state VBF jets.

 Mo�va�on: .rst study of VVHH vertex. 

 Similar analysis strategy as in inclusive HH→bbbb.

 Addi�onal selec�on of 2 VBF jets: |η|>2 and in opposite hemispheres.

 Main background is QCD mul�jet: data-driven es�ma�on in 2b-CR.

 Improved b-jet energy resolu�on (~25%) with BDT-based regression.

 Signal extracted from .t on m4b. No sta�s�cally signi.cant excess found.

F. Costanza

New!
Full Run2

resonant

non-resonant

 Results for the search of resonant produc�on in the talk by R. Jansky [link].

Stringent limits on c2V!

95% CL intervals:
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95%	CL	intervals:	
c2V:	[-1.0,	2.7]	obs.		[-1.1,	2.8]	exp.	
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Conclusion	&	Outlook	
•  Search	for	diHiggs	production	and	measurement	of	the	
Higgs	trilinear	self-coupling	is	one	of	the	major	goals	of	
the	(HL-)	LHC	

•  Several	channels	with	high	BRs	and/or	clean	final	states	
have	been	studied	by	ATLAS	so	far	

•  First	combination	of	all	analyses	with	2015-16	data	
completed,	and	two	more	analyses	public	now	

•  No	enhanced	Higgs	pair	production	observed	yet	
•  Most	stringent	limit	set	by	the	combination	of	ATLAS	
analyses	using	2015-16	data	

•  Stay	tuned	for	more	results	with	full	run2	data	
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