A detailed map of Higgs boson interactions by the ATLAS experiment ten years after the discovery

7@i7 Li Changqgiao®P?, Liu Kun&?, Yang Haijun&?, Zhu Yifan?,
/’{\5.5 g A 5T Sandra Kortner*, Nicolas Morange*, Pierre Savard’

ATLAS

EXPERIMENT

Shanghal Jiao Tong University?
Tsung-Dao Lee Institute®
Contact Editor*

Abstract

One of the central features of the Standard Model is a field that permeates all of space and interacts with
fundamental particles. The quantum excitation of this field, known as Higgs field, manifests itself as the Higgs
boson, the only fundamental particle with no spin. Since the discovery of a particle with properties consistent with
the Higgs boson, more than 30 times as many Higgs bosons have been recorded by the ATLAS experiment,
allowing much more precise measurements and new tests of the theory. Here, we report the measurement of the
Interactions between Higgs boson and unprecedented kinds of elementary particles. These tests reveal that the
Higgs boson discovered ten years ago Is remarkably consistent with the predictions of the theory and provide
stringent constraints on many models of new phenomena beyond the Standard Model.
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Interactions with gluons, photons, and W and Z bosons — and decay processes are shown in Figure 2. The

the carriers of the strong, electromagnetic, and weak _horlzontal bar on each point denpte_s the 68% confidence
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generation matter particles (b t quarks, and 7 lepton) are uncertainties in the SM cross-section times the branching
well measured and indications of interactions fraction predictions. The p-value for compatibility of the
with a second-generation particle u are emerging. measurement and the SM prediction Is 72%.
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respectively. The production modes are properly merged
INn some decay due to the limited sensitivity.
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