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Studying the Higgs potential is one of our primary physics 
goals


Why are we interested in di-Higgs?
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How do we measure the Higgs self-coupling in ATLAS?


Search for di-Higgs processes (2 Higgs bosons)

Di-Higgs in ATLAS
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Primary Di-Higgs decay modes

Di-Higgs in ATLAS

Large branching ratio

Clean signature

Golden channels: 






HH → bb̄γγ
HH → bb̄bb̄
HH → bb̄ττ



Nikhef Jamboree 20-05-2025                                                                                        Alexandra Sidley 5

Using ATLAS Run 2 and Run 3 (2022-2024) data for the 
first time (140fb-1  308fb-1)


Public result: ATLAS-CONF-2025-005

→

HH → b̄bγγ

2 b-jets

2 photons

A  candidate eventHH → b̄bγγ

Reconstruct 2 photons and 2 b-jets

Fit the invariant mass of the photons 

 to extract HH signalmγγ

https://atlas.web.cern.ch/Atlas/GROUPS/PHYSICS/CONFNOTES/ATLAS-CONF-2025-005/
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What’s new and how much did we gain?

Inclusion of 2022-2024 Run 3 data! (~50%)


New b-jet tagging algorithm based on GNN (~20%)

Category optimisation (~10%)

Kinematic fit to improve di-jet mass resolution (~5%)

HH → b̄bγγ
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Observed HH signal strength:

  =  times the SM


HH SM discovery significance:

 expected,  observed


Higgs self-coupling value:

   [-1.7, 6.6]


μHH 0.9+1.4
−1.1

1.0σ 0.8σ

κλ ϵ

: resultsHH → b̄bγγ

di-Higgs signal strength extracted from fit to   mγγ
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This year we reached 2 milestones with : 

First result with 308fb-1 of data

First time reaching  sensitivity for di-Higgs production


We are getting closer to seeing the first evidence and 
measuring the self-coupling (Run 3, HL-LHC)


Nikhef involvement growing

HH → b̄bγγ

1σ

Conclusion



BACKUP



Nikhef Jamboree 20-05-2025                                                                                        Alexandra Sidley 10

Backup

Nature 607, 52–59 (2022)

https://www.nature.com/articles/s41586-022-04893-w
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Backup
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BDT
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Categorisation
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Impact of systematics
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Detailed results


