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Anomalies in Higgs-related final states
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Diphotons in association with an hadronic tau

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with MET

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with more MET

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with a lepton+b

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with 4 jets

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with a light lepton

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with two light leptons

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Diphotons in association with a leptonic top

Crivellin, Ashanujjaman, Banik, Coloretti, Maharathy, Mellado, arXiv:2404.14492
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Intriguing excesses near 152 GeV

in several channels in                

                       , what do you see?

!

No answer at the moment…

Anomalies in Higgs-related final states



Hints of Higgs-like BSM physics?

One possible explanation:

Zero-hypercharge SU(2)L triplet scalar

Ashanujjaman, Banik, Coloretti, Crivellin, Maharathy, Mellado

arXiv:2402.00101, arXiv:2404.14492

Can lead to strong 1st-order phase transition for weak-scale baryogenesis.

.
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One possible explanation:

Zero-hypercharge SU(2)L triplet scalar

Ashanujjaman, Banik, Coloretti, Crivellin, Maharathy, Mellado

arXiv:2402.00101, arXiv:2404.14492

Significance: 4.3𝜎, although 𝜒2/dof ~ 3
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One possible explanation:

Zero-hypercharge SU(2)L triplet scalar

Ashanujjaman, Banik, Coloretti, Crivellin, Maharathy, Mellado

arXiv:2402.00101, arXiv:2404.14492
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One possible explanation:

Zero-hypercharge SU(2)L triplet scalar

Fuks, Goodsell, Murphy, arXiv:2409.03014

Can be part of a dark matter model, including also 

an SU(2)L triplet and singlet of Dirac fermions near 

330 GeV. This may explain also CMS monojet excess.

Hints of Higgs-like BSM physics?



Another possible explanation:

2HDM

Banik, Crivellin, arXiv:2407.06267

Absence of tree-level 𝐻± → 𝑊±𝑍 decays is good for the fit.
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Another possible explanation:

2HDM

Banik, Crivellin, arXiv:2407.06267

However, difficult to achieve diphoton BR of 2%. Can be done by adding higher-dimension operators 

(e.g., in composite Higgs) or the 𝑍2-violating term −𝜆6𝐻1
†𝐻1𝐻2

†𝐻1 (for charged Higgs loop).
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Another possible explanation:

2HDM

Banik, Crivellin, arXiv:2407.06267

With −𝜆6𝐻1
†𝐻1𝐻2

†𝐻1

Significance: 4.4𝜎

Hints of Higgs-like BSM physics?
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Outlook

➢ Intriguing hints of Higgs-like BSM physics in 

ATLAS data.

➢Might be statistical fluctuations. However, most 

BSM signals will look like that at the beginning.

➢ Viable theoretical interpretations exist.

➢ The situation can be refined with CMS and

Run 3 data. Worth looking there!

➢Definitive conclusions likely with the HL-LHC.

➢Worth pursuing dedicated searches for such 

final states, in the full diphoton mass range.



Thank you!

A Monster Hiding in the Grass, by ChatGPT
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