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Physics Motivation

Investigated channels

Access to the Higgs trilinear self coupling and, 
hence,  to the structure of the scalar potential

(ggF)HH production in the 
most sensitive decay channels:
• bതbγγ : highest purity, low BR
• bതbττ: medium purity and BR
• bതbbതb : highest BR, high bkg

Investigated scenarios

• HL-LHC : 𝑠 = 14 TeV,   ℒ = 3 ab-1

• FCC-hh : 𝑠 = 100 TeV, ℒ = 30 ab-1

• HE-LHC : 𝑠 = 27 TeV,  ℒ = 1 ab-1 (work in progress)

Analysis Strategy

Kinematic
preselection

Deep Neural Network –
based approach

Simultaneous fit of the 
event distributions (*)

Event 
categorization

Estimate of :
Significance and upper limits (HL-LHC)
Precision on self-coupling (FCC-hh)

(*)

bതbγγ: di-photon mass

bതbττ: stransverse mass

bതbbതb: 
dnn score

arXiv:2203.08042

https://arxiv.org/pdf/2203.08042.pdf


Paola Mastrapasqua*, Angela Taliercio, Claudio Caputo, Pietro Vischia, Nicola De Filippis, Pushpa Bhat
(Université catholique de Louvain, Politecnico and INFN Bari, Fermilab)

3

HL-LHC
14 TeV, 3 ab-1

FCC-hh
100 TeV, 30 ab-1
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Precision on 
(at 68% CL)

𝜿𝝀 𝝁 𝜿𝝀 𝝁 𝜿𝝀 𝝁 𝜿𝝀 𝝁

Stat only 2.6 2.4 3.3 2.6 8.0 3.9 2.0 1.6

Best scen * 3.1 3.0 4.0 3.4 9.4 4.0 2.4 2.0

14TeV scen 5.6 5.5 6.6 5.3 13.5 18.2 3.9 3.6

bതbγγ bതbττ bതbbതb comb

Upper lim. 95% CL 1.09 1.37 2.00 0.76

𝜅𝜆 constr. 95% CL [-0.2,4.9] [-0.84,7.75] [-3.16,10.41] [-0.02,3.05]

Significance 1.94 1.70 1.06 2.80

bതbγγ bതbττ bതbbതb comb

12 %21 %8 % 8 %*
Improvement wrt
prev public results

*Even without bbVV channel! ~ 15-30 % *
(*) Improvement wrt best scenario
of the previous public results

*preliminay results
Ongoing collab with 

previous paper authors
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bതbγγ
Simulated samples Event selection



bതbγγ Mass distribution after event selection

ttH tagger



bതbγγ
Event categorization



bതbγγ

Signal extraction



bതbττ

Simulated samples

Event selection

Considered final states



bതbττ



bതbττ → Purity regions defined according to the DNN score 
→ Stransverse mass shape used to extract the significance



bതbbതb

Simulated samples

Event selection


