HH non-resonant searches at
future pp colliders

Paola Mastrapasqua*, Angela Taliercio, Claudio Caputo, Pietro Vischia, Nicola De Filippis, Pushpa Bhat
(Université catholique de Louvain, Politecnico and INFN Bari, Fermilab)

Energy Frontier Workshop
March 30th, 2022

'l UCLouvain



HH non-resonant searches at future pp colliders

Paola Mastrapasqua®, Angela Taliercio, Claudio Caputo, Pietro Vischia, Nicola De Filippis, Pushpa Bhat
(Université catholique de Louvain, Politecnico and INFN Bari, Fermilab) arXiv:2203.08042

Physics Motivation Analysis Strategy

Access to the Higgs trilinear self coupling and,
hence, to the structure of the scalar potential
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Signal extraction
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Figure 14: dijet invariant mass distribution for the high mass, high purity category, showing the division in central region
and sidebands. The histogram is scaled to cross section and luminosity.
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Figure 15: diphoton invariant mass for high mass, high purity, sidebands (Left) central (Right) categories.
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bB —> Purity regions defined according to the DNN score
TT - Stransverse mass shape used to extract the significance
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Simulated samples

Process
(¢g)HH — bbbb (k; = 1)
(88)HH — bbbb (x; = 2.45) Event selection
Signal (gg)HH — bbbb (k) = 5)
(ge)H — bb
(gg)ZH.Z — qg, H — bb
Single ZH.Z — qg.H — bb .
Higgs W+H,W — q¢'.H — bb b-tag medium
W-H.W — gq.H — bb ul <35
VBFH,H — bb Pr > 45 GeV
HT 200 to 300 J (i, = 120GeVY? + (my, — 120GeV? < 40GeV
HT 300 to 500
HT 500 to 700
QCD HT 700 to 1000
HT 1000 to 1500
HT 1500 to 2000
HT 2000 to Inf
it inclusive
tt extended

Variable Requirement

=




