Search for tt resonances in semileptonic final states
at /s = 13 TeV with the CMS detector
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Introduction Background estimation and systematic uncertainties
» several theories beyond the Standard Model (SM) predict ~ main background given by SM 7t production
new particles which preferentially decay to a top-antitop pair » W -+jets contribution for events without b/t-tagged jets

- : . : . » SM back d deled using MC simulati
» search for it resonances in /(e, ;1)+jets final states with the >M backgrounds modeled using >imuidation

CMS detector in pp collisions at /s = 13 TV with 2.6 L 1] » normalization for ¢¢ and V +jets determined using data in CRs
using the invariant mass spectrum of the #¢ system >~ main systematic uncertainties:

- efficiency and mistag rate for jet b-tagging and t-tagging

Object reconstruction

. SM cross sections, (Q*-scale and PDF choice in MC simulation

» high-pr lepton
without isolation requirement  , jet t-tagging [2]

Results

» M,; distributions measured in 3 exclusive samples:

» missing transverse energy used to identify top quarks
from the W — (v decay reconstructed as a single jet {1 t—tag] {O t-tag + 1 b—tag] {O t-tag + 0 b—tag]

with substructure properties
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Fig. 1. (a) AR-distance between the lepton and its closest jet. (b) Mass of large-radius jets [1]. » No excess observed in data COmpared to SM backgrounds

» M7 spectra used to set limits on the cross section of ¢ resonances

» 0(X — tt)ons < 97 b at 95% CL for a narrow-width Z’ with a mass of 3 TeV

» single-muon trigger (electron+2jets trlgger) » /' boson with relative width of 30% excluded for 0.5 TeV < M, < 4 TeV
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Fig. 3: 95% CL upper limits on the production cross section times branching ratio for a resonance
decaying to tt, as a function of the resonance’s mass. Exclusion limits are shown for a Z’ boson

» y° discriminator designed to choose the best ¢t hypothesis with relative width (/A7) of 17 and 107% [3].

» in events with 1 ¢-tag, hadronic top identified with ¢-tagged jet
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Kinematical reconstruction of the ¢t system:
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