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Intro: ATLAS and the Standard Model of Particle physics
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Do we observe the physics the standard model predicts?
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Higgs coupling strength is proportional to
the mass of the particle it couples to.

The lighter the particle the more difficult it
IS to measure its coupling strength.

A direct yet a challenging way to
measure the Charm-Yukawa
coupling:
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upper limit on the y_<4.2x y*™
at 95% CL[HIGG-2020-20]




Indirect Charm-Yukawa coupling
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Using differential Higgs boson cross-section measurements to constrain charm-Yukawa coupling
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Negative Log Likelihood scans (NLL)

[—68% CL

Observed k., K, profiled
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Negative Log Likelihood scans (NLL)
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Conclusion

The coupling strength of the Higgs boson to other particles depend on the
mass, and hence the difficulty of studying the Charm Yukawa coupling,
especially with its challenging decay channel.

| investigate how to set indirect constraints on the interaction between charm
guarks and Higgs bosons by carrying a detailed analysis of the Higgs boson
differential cross-section measurements in the H - yy final state

When we assume k,=1 and k,=1(Standard Model prediction), the constraints,
we obtain [-2.2, 2.1] at 95% CL.

When we treat also , as a free parameter, we obtain [-5.3, 4.8] at 95% CL.
Next steps are to study further the model dependence of our results, the
Impact of systematic uncertainties and to understand how the results are
expected to improve with more data.
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