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Ten years have passed since the discovery of the Higgs Boson back in 2012 at the Large Hadron Collider (LHC),
in that time the properties of single Higgs production has been extensively probed and has all shown to be
in an astounding agreement with the Standard Model (SM) and as a result no new physics. However due its
significantly lower cross section the pair production of the Higgs boson has yet to be observed and have its
properties studied. The pair production of the Higgs due to its self-interaction is of particular interest since it
helps directly determine the shape of theHiggs potential which in turn has profound theoretical consequences.
For example, the minimum the universe currently finds itself in within the Higgs potential might not be the
true minimum depending on the Higgs potential shape, and so the universe could consequently transition
via quantum tunnelling to this true minimum which could result in a complete alteration of the universe and
its physical laws. The shape of the Higgs potential also tells a great deal about how it transitioned from the
shape it had during the early stages of universe to the shape it has today, and the possibility of electroweak
baryogenesis happening in between, which could explain the matter-antimatter asymmetry we also observe
today. Projection studies of non-resonant Higgs boson pair production in the bb̄bb̄ final state with the ATLAS
detector are presented here. Based on the Run 2 analysis, these studies are extrapolated to conditions expected
at the High-Luminosity LHC (HL-LHC) and show a substantial improvement over previous results.
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