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& Single top quarks are produced through EW interactions. Three main modes:
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& Crucial insight into the electroweaks
processes of the SM
& Sensitive to

@ the V matrix element. Study of the
V, coupling
@ PDFs

@ new physics model (large couplings to exotic particles)

& Background for precision tt physics and many BSM searches
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& Represents ~73% of the total single top production at the LHC
# Distinct signature: light quark recoiling against the top quark
# Differential measurements are possible

& Can be used for a direct measurement of the Cabibbo—Kobayashi—Maskawa

(CKM) matrix element V
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@ Signal extraction: binned likelihood fit on the MVA output wr W
based on 11 kinematic variables t
& Simultaneous fit to the signal region (2j1b) and the two b b
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& Represents ~25% of the total single top production at the LHC

W Its production interferes with tt production at NLO (same final state)
# Two configurations to subtract overlapping diagrams: diagram subtraction and

diagram removal
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& Signature: 2 OS leptons (ep), 1 jet and 1 b tag

& Three regions defined for signal extraction

# 1j1b (main signal region), 2j1b, 2j2b

& Huge tt'contribution in all the regions
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& Signal strength determined from a ML fit to BDT distribution in the 1j1b and 2j1b

regions and subleading jet p_in 2j2b

« Main uncertainties 0, (NNLO) = 71.7 + 1.8 (scale) + 3.4 (PDF) pb

# JES, lepton identification, tt modeling
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& Extremely challenging final state

#a Rare process: ~3% of the total single top production at the LHC
# Grows much slower with CME than other top production modes (@13 TeV, S/B
does not improve...)

& Sensitive to new physics (W', charged Higgs)
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& Signature: 1 lepton, 2 jets, 2 b tags

& Binned likelihood fit on the BDT output in
3 different regions: 2j2b (signal), 3j2b (tt),
2j1b (t channel and W+jets)
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& Extremely rare process: 2 orders of magnitude smaller than tW

& Sensitive to top-Z and triple gauge boson WWZ couplingst
# Possible deviations may indicate physics BSM (FCNC, anomalous couplings)

@ Typically studied decay mode: 3 isolated high-p_leptons, 1 b tagged jet

a Small BR but much cleaner than 1 and 2 leptons channels

& Main backgrounds from ttV, WZ and non-prompt lepton production
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& 3 leptons and Z candidate (2 OS leptons within £10 GeV around Z mass)

@ Three regions of interest: 1 b tag jet (SR), 2 b tag , CMS simuaon 359" (13TeV)
jets (ttZ) and O b tagged jets (non-prompt leptons) E s " :(()) .
« BDT trained against WZ, ttV and ZZ using ? :l_
top and Z reconstruction 5 ]
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# ME weights added to increase performance
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& Extremely rare process

& Sensitive to the top quark charge and the top quark electric and magnetic

dipole moments
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& t-channel: 1 y, 1y, MET, = 2 jets, 1 b tagged jet

& BDT based on topological and kinematic properties
# Light jet n, cos (y, light jet), muon n, AR(light jet, y), top

mass, jet multiplicity, W transverse mass, 4 charge
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& Binned likelihood fit is performed to the BDT
in the SR and the tt+y CR (2 b tagged jets)
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& Observed (expected) significance of 4.4 (3.0)0 &0

# First evidence of this process! 400
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& Main systematics

# JES and signal modeling R TR S W VR TS A S QLT
BDT output
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& In SM, FCNC are forbidden at tree level and highly suppressed at higher order
8 BR(t - u/cZ)=10"

& Several SM extensions enhance these BRs and can be proved
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& Search focused on single top and tt FCNC interactions observable in 3l final states

# the FCNC interaction might happen at the production or at the top quark decay

& Same selection as tZq analysis

@ 4 lepton channels and 5 regions used

& Main systematics

s modeling, JES, b-tagging ™
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& Two BDTs: one for single top and another one for tt FCNC
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& CMS single top covers a broad range of analysis

Singie tob-quérk plrodu‘ction| |

Inclusive cross sections

& From precission measurements 2
©
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Thank you

for your

attention!

http:/lcms-results.web.cern.ch/cms-results/public-results/publications/ TOP/SGLTOP.html

Enrique Palencia (Oviedo) Single Top at CMS — LHCP18 June 8, 2018 16/17




Back-up
Slides

Enrique Palencia (Oviedo) Single Top at CMS — LHCP18 June 8, 2018 17/17




	Diapositiva 1
	Diapositiva 2
	Diapositiva 3
	Diapositiva 4
	Diapositiva 5
	Diapositiva 6
	Diapositiva 7
	Diapositiva 8
	Diapositiva 9
	Diapositiva 10
	Diapositiva 11
	Diapositiva 12
	Diapositiva 13
	Diapositiva 14
	Diapositiva 15
	Diapositiva 16
	Diapositiva 17

