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Conclusion

After viewing all of our histograms, it was clear that there was a pronounced bump at

detector barrell and ECal endcap i.e. 1.37 <= |eta| <= 1.52

Research aims

Our project was aimed at proving the existence of the Higgs Boson through two of the

3. If the two photons are well-isolated, extract their 4 momentum from the pT, 1, ¢

and energy Ttree branches, and store in a TLorentz vector (which packages together

" ) ) 125 GeV in all of them, the expected invariant mass we would expect from the Higgs
most sensitive Higgs Boson decay channels. First, we wanted to explore the H — yy

the energy and momentum of a particle into a 4-vector). A pre-written function b .
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boson. Since we conducted multiple investigations through different decay channels,

decay channel (2.80¢ local significance!), and look for evidence of the Higgs boson in

allowing you to extract the mass from a TLorentz vector was provided inside the

the graphs of diphoton invariant mass, expecting a mass of 125 GeV. Next, we S e Y it solidified our evidence for observing the Higgs boson. We ensured that we worked
investigated the H — WW decay channel (1.4¢ local significance?), and this required a Jupyter Notebook. Fitted histogram for dataset C Fitted histogram for dataset D well as a team and divided up sections to focus our analysis on, and met regularly to
' ’ . Add the TLorentz vectors of the two vectors of the two photons together. o o .
different method involving non-resonant research. Finally, we looked at the H - ZZ 4 P 8 share our findings, and create a plan of our next steps. It also meant we could work
5. Calculate the invariant mass of the two-photon system : o :
channel (2.10 local significance!) through coding challenges together, as we were able to share similar experiences and

6. Check each photon makes up a minimum fraction of the diphoton system invariant - i . .
P P p 4 collaborate to find a solution. We also watched some lectures and videos to enable us

mass -

To complete this research, we used the ATLAS Open Data for 13TeV events2, and Sl b bt - o to understand the physics prior to diving deep into particles without knowing what
o : 7. Fill the histogram with the invariant mass of the two-photon system LA TS A A A PSR S IR e e , ,

explored using different data files to get the more reliable and accurate results. s Y was really happening, so that we could get the most out of the project.
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