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Introduction

Higgs potential after EWSB: 𝑉 ℎ = !
"𝑚#ℎ" + 𝜆$𝜈ℎ$ +

!
%𝜆%ℎ

%

• 𝒎𝑯: already measured at 125	𝐺𝑒𝑉
• 𝝀𝟑: not measured yet but constrained in LHC
• 𝝀𝟒: not measured, very poorly constrained in LHC
Introduce the coupling modifier: 𝜅$ =

$!
$!"#

 (in the SM, 𝜅$ = 1)

One of the main goals in Higgs physics is to measure 𝜿𝝀
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Why do we want to measure 𝜅#?
Obvious answer: To test the Standard Model predictions
Less obvious answer:
Open questions in the Standard Model
• Origin of mass
• Baryogenesis
• Hierarchy problem
• Stability of the vacuum
• Dark matter

Measuring 𝜿𝝀 and the other Higgs properties could 
answer these questions
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ATLAS part of the thesis

VBF

ggF

Analysis separated in different channels: 
𝐻𝐻 → 𝑏5𝑏𝑏5𝑏, 𝐻𝐻 → 𝑏5𝑏𝜏&𝜏', 𝐻𝐻 → 𝑏5𝑏𝛾𝛾

𝐻𝐻 → 𝑏5𝑏𝑏5𝑏: 
• High branching ratio
• High background

𝐻𝐻 → 𝑏5𝑏𝜏&𝜏': 
• Medium branching ratio
• Medium background

𝐻𝐻 → 𝑏5𝑏𝛾𝛾: 
• Low branching ratio
• Low background
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ATLAS part of the thesis

Currently:
• Di-Higgs production not currently observed
• Can only put upper limit on the production cross-section

• Current limit: 𝜇(( < 2.9(2.4)
• This limit can constrain 𝜅$

• Current constrain: −1.2 < 𝜅$ < 7.2	(−1.6 < 𝜅$ < 7.2)

My works is to contribute to the 𝑯𝑯 → 𝒃D𝒃𝝉&𝝉' analysis
• Will start contributing next year
• Currently doing a qualification task to become an 

ATLAS author



FCC part of the thesis
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Higgs properties measurable through 𝒁𝑯 
production cross-section

• Higgs coupling 𝑔!""
• Higgs width: Γ!
• Higgs mass 𝑚!
• Higgs self-coupling 𝜅#

FCC is a candidate to replace LHC, it is separated in 2 phases:
• FCC-ee: 𝑒&𝑒' collisions at different 𝑠
• FCC-hh: 𝑝𝑝 collisions at 𝑠 = 85	𝑇𝑒𝑉

NLO
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FCC part of the thesis
Initial state known → can use recoil mass 

method: 𝑚)*+,-.
/ = 𝑠 − 2 𝑠𝐸ℓ$ℓ% +𝑚ℓ$ℓ%

/  to 
reconstruct the Higgs in model-independent way

Analysis separated in three channels:
• 𝑍 𝜇&𝜇' 𝐻, 𝑍 𝑒&𝑒' 𝐻 → leptonic channel
• 𝑍 𝑞5𝑞 𝐻 → hadronic channel

𝒎𝒓𝒆𝒄𝒐𝒊𝒍
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My work consists in improving this selection
• Done for the leptonic channel (~20% improvement)
• Currently doing the hadronic channel
After this:
• Work with full simulation

• To reconstruct the detector’s effect
• To optimize the detector’s design

• Improve the Higgs mass measurement analysis



Thanks for listening
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