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Beyond Two Generations - CMS

Are there heavy top partners to keep the radiative corrections to Higgs mass
at EWK scale? Vector-like quarks

CMS Searches for New Physics Beyond Two Generations (B2G)
95% CL Exclusions (TeV)
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Is dark matter coupled to top quarks? 12 t0p quark a composite structure?

Dark matter searches
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Dark matter - monotop [PRL 114,101801 (2015)]
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Dark matter with top pairs [IHEP06,121 (2015)

Scalar interaction of DM with quarks
Couplings proportional to quark mass

— top pairs associated with dark matter

Lint = m‘?%%

semileptonic analysis

Njets=3, 1 btagged, large
missing energy, isolated lepton

tt+jets, W+jets estimated
from control regions
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Top pair resonances  arxiv:1506.03062

etjets; 1ttag 19.7 fb (8 TeV)
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Excited top, pp-t*t*, t*-t+g

dilepton analysis [CMS-B2G-12-008]

CMS Preliminary /;: —195f " /s=8TeV
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lepton+jets analysis [JHEP 06, 125 (2014)]
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t+b Resonances

all-hadronic analysis [CMS-B2G-12-009]
dijet b-t-b topology with a top + b quark

Top tagging to suppress QCD multijet

lepton+jets analysis [JHEP 05, 108 (2014)]

Isolated lepton, Njets=>2

Decay W'-t b, t->Wb, W-lv is fully

reconstructable

Combinatorics reduced from top mass

constraint

Limits: All-hadronic: 2.02 TeV (W)

I+jets: 2.05 TeV ,
2.15 TeV
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Top partners with charge 5/3 [PrL112, 171801 (2014)]

Exotic top partnets with 5/3e charge

T5/3 pair produced, T5/3-t W,

Same sign dilepton analysis
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Top partners with charge 2/3 [PLB 729, 149 2014)
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B-»tW, tZ, tH 82613006
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Search in 2-dimensional mass space [82G-12-025]

Search for anything decaying like dilepton
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Search In 2-dimensional mass space(ll) [82G-12-025]
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B2G Results

CMS Searches for New Physics Beyond Two Generations (B2G)
95% CL Exclusions (TeV)
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Torgac bhuor Sencid

Run 2 has started!

CMS Experiment at LHC, CERN
Data recorded: Sun Jul 12 07:25:11 2015 CEST
Run/Event: 261562 / 111132874
Lumi section: 122

Orbit'Crossing: 31722792 [ 2253

Subjet 4,

et = 133 GeV
eta = -0.47
phi = -1.56

Subjet 5,

et = 402 GeV
eta = -0.86
phi=-1.44

Subjet 2,
et = 49 GeV
Subjet 1, eta = 1.64
et = 275 GeV/ phi = 1.64
ata=
phi =

eta=237
phi = 1.48

Top jet candidate 1
pt = 488 GeV

eta=222

phi=1.74

mass = 176 GeV

Top jet candidate 2,
pt = 613 GeW
eta=-0.70

phi = -1.46

mass = 177 GeV

Subjat 6,
et=73 GeV
eta=-0.18

phi = -1.30

Top pair candidate @ 13 TeV
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Vector-like quarks (more)
Single lepton + jets [CMS-B2G-12-017]
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Fully hadronic analysis [CMS-B2G-12-013] 19.7 16" (8 TeV)
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Top partners with charge 2/3 (more) [JHEP 06, 080 2015)]

All-Hadronic channel
Pair produced, T- t H, H-bb

Top and Higgs tagging
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t+b Resonances (combination)
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