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Figure 1: Picture showing the dimuon spectrum and
highlighting some of the discoveries made over the years

The dominant source of new physic background comes

from the dielectron or dimuon decay of a photon or

standard model Z boson, whose production at hadron
colliders such as the LHC is also known as the Drell-Yan

process.
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Are there more fundamental particles than the ones we currently know? Do we

live in a Universe with additional spatial dimensions? These hypotheses are
among the many ideas that have been suggested to explain how to unify the

electroweak and strong interaction or how to describe gravity at the subatomic
scale. In addition, the results of astrophysical observations leave open the
question of the nature of dark matter. There are many different ideas for new
physics beyond the standard model, many of them predict new phenomena in
the proton-proton collisions at the LHC that result in the production of pairs of
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very energetic electrons or muons.
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Figure 2: a) The dielectron invariant mass spectra observed with this analysis [1]; b)
Summary of upper limits at 95% CL on the masses of the DM particle and its
associated mediator, in a simplified model of DM production via a vector mediator

One of the rules of the standard model is that
Ay cos 6 bosons such as the Z boson will decay equally
into muons and electrons. But if the standard

distribution of the leptons can differ significantly < 1:— ; preference for one type of lepton over the other.
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One quantity sensitive to such effects is the muon scattering angles 0* and @*
in dimuon center of mass frame. Measurements of lepton angular

distributions also give a lot of information about inner structure of protons.

Con

We did not observe any significant signs of new phenomena in dilepton decays. The

absence of a signal nevertheless tells us a lot about potential physics beyond the standard [1] CMS Collab. Journal of High Energy

clusions

Figure 5: The ratio of decays into muons
compared to electrons as observed in data, with
respect to that predicted through simulations [1]
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