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» Since the discovery of the Higgs boson in 2012, one of the goals of the Large Hadron Collider 272 3 , 1yp4
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has been to measure the shape of the Higgs potential V(¢). 4
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* We can probe the Higgs potential by measuring the Higgs self-coupling (4). Ky = AgAI;H . ‘
A
* We could directly probe the trilinear Higgs self-coupling (Agyy) by studying di-Higgs (HH) production. HHH *h
HH production HH— yybb analysis overview Very rare but clean channel
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Any deviation of the low HH production rate from the Standard Model . Veto events containing an electron or muon
prediction would point to new physics beyond the Standard Model (BSM). PTH0 10 130 140 I

Event categorization v Events are first divided into signal mass regions using the modified 4-body mass: m;‘,ybb = My pp — My, — My + 250 GeV;

v" Then in each mass region, boosted decision trees (BDTs) are trained against the yy and single Higgs backgrounds.

search: target SM HH — yybb, and possible modifications to «; Resonant search: target X - HH — yybb, with my € [251,1000] GeV
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Signal extraction Results
The HH signals are obtained from a maximume-likelihood fit to search
the diphoton mass spectrun m,, across all categories. The observed (expected) limit on the HH signal strength: 4.2 (5.7) times SM prediction
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» Signal model: Double sided crystal ball (DSCB) function v' Improved by a factor of 5 w.r.t 36 fb~" ATLAS publication
+ Background model: Exponential function The observed (expected) constraint on k;: —-1.5 < k;< 6.7 (-2.4< Kk, <7.7)
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