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Physics Motivation

 Anew gauge boson Z' is predicted by well-motivated gauged L, — L, models [1], which extends the Standard
Model (SM) with an additional U(l)Lu—LT symmetry to address the observed muon anomalous magnetic

dipole moment (g — 2) [2-5] and the B meson decay anomalies [6-9]. These models also aim to probe

Data and MC outstanding questions related to the dark matter and neutrino mass.
* Inthe L, — L, model, the Z’ couples to the 2nd and 3rd generation left-handed lepton doublets (u, T and

: neutrinos) and right-handed u and t singlets.
g S;:::gﬁ: :{%T:hgséu'ufh'?o?; » At the LHC, the Z' could be produced in the final-state radiation of muon or tau leptons.
integrated luminosity of 139 fb-" * Four-muon (4p) final state is used to search for the new gauge boson Z’ from radiative Drell-Yan production
Signal MC samples around Z pole energy with the ATLAS experiment.
» Leading Order (LO) Universal

Feynman rules Output (UFO) .
model with MadGraph + Pythia8 Feyn man D|ag rams
» 25 mass points from 5 to 75 GeV

Background MC samples

» >95% background from SM single
resonant Z—4u (s-channel)

» ~4% background from SM t-
channel ZZ* production from qg

» gg—ZZ: negligible under the Z
peak. ~6% level in Z off-shell region
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q

4 event selection

> Numb. of identified muons >4 Drell-Yan process SM background processes
> p(i=1,4) > 20, 15, 8, 3 GeV
» u isolated with impact parameter

significance Lo <3

0do

> Angular separation AR(u;, uj) > 0.2

Z' Production via

Parameterized deep neural network (pDNN)
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