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Motivation1. Very simple extension to the Standard Model with rich phenomenology.
2. Provides a potential interaction channel with the Dark Sector. 
3. Motivates a strong Electro-weak First Order Phase Transition, a mechanism for the Electro-weak Baryogenesis.
4. Studying scalar extended models, indirectly enhances our search for double Higgs production at the LHC or vice versa.
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Extend the SM by a real scalar particle, SV(H)                    V(H, S)     Study the trilinear interactions
The Model

Chen, Dawson, Lewis 
 (arXiv:1410.5488) 
and many others
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Model Parameters:

1. Existing Study

Chen, Kozaczuk, Lewis  
(arXiv:1704:05844)

2. New Study

Challenging
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Generate Signal and Background.

Signal

Background
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Select events with:1. missing transverse momentum2. two isolated leptons
Benchmark Point3. two b-tagged jets
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Why does bbww final state still very challenging?After choosing events with some  selection cuts:

Background ~ 6 fb 
Signl ~ 0.01 fb 

The ratio is very small! * Slide taken from Kim 
(Double Higgs production 

workshop, FNAL 2018)

Topness vs Higgsness

* *New variables, minimizing over neutrino momentum using mass constraints.
Kim, Kong, Matchev, 

Park arXiv:1807:11498

Signal Background
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Topness vs Higgsness
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Can we use Deep Neural Network?

Hidden Layers

Input L
aye r Output

“event classification”Prepare and feed kinematic variables as an input layer to the DNN
11  +  7 variables

Microsoft CNTK Library.
background

signal

“training data”

“test data”

Microsoft CNTK Library.
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Significance at High Luminosity 

Alhazmi, Chen, Kim, Kong, 
Kozaczuk, Lewis  
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Thank You
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Back Up
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Topness

Higgsness

 Slide taken from Kim 
(Double Higgs production 

workshop, FNAL 2018)
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Cut-flow summary
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