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LHC Runl results
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The cross section is the lowest of all SUSY particles




Channel | Signature BR
0—¢ | 21+E7 0.65° = 0.42
1-¢ | 7yt,+E7 | 2 x(0.35-0.65) = 0.46
2—¢ | 25+Er 0.35° =0.12

Experimental signature
- Missing transverse energy depends on model parameters
- Small number of jets and no b-tagged jets




Baseline selection
For pt, et channels

»  well identified isolated muon or electron, that fires single
lepton trigger

> well identified isolated t-lepton

»  opposite charge

> 0.3<AR<35
For ep channel

> Well identified isolated muon and electron, that fire
cross trigger (two lepton trigger)

~  opposite charge
> AR >0.3

3 lepton veto and dilepton veto
N < 1 and Ny = O /
20 < M; <60 GeV or M; > 120 GeV (pt, e1)

(to suppress Wijets bkg.)
M, < 30 GeV and 100 GeV < M, < 250 GeV (ep)

(to suppress DY bkg.)

AR? = A@?+An?, where
A@ and An are distances between
leptons in (@,n) plane

Wi — \/ 2PLEmiss(1 — cos(AD(L, Emiss))
M. was initially introduced at
UA1 to measure M, (M.<M,,)

Additional cuts to increase signal
to background ratio are applied
(called as Signal Region cuts)




Very limited
number of
events from
QCD MC

@ Subtract all other processes in each
region (taken from MC)

@ |nverted rellso gives high QCD purity

@ Search variables are expected to be S5
uncorrelated with leptons charge
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@ Trigger and Lepton scale factors ( efficiencies have been
obtained with Tag & Probe method from Z - pypy and Z — ee
selection)

@ Muon and Electrons Tau fake rate: these are obtained from the
TAU POG.

@ Tau fake rate: Measuring the jets —tau fake from a WjetS  mmm
enriched CR Applying nominal preselection of y-t

@ Top p; reweighting: to improve modelling of the top quark p-
spectrum

@ Zrecoil corrections: corrections to the the parallel and
perpendicular parts of the E;miss (extracted from Z - ppu selection,

applied to Z-jets and W-jets events)

@ Z p; corrections: applied to describe the disagreement of data

and simulation at high Z p; V
Work in progress
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@ E,miss—missing transverse energy

visible part
Y (p)} of chain 1
T (k)
undetected
e x @

Vv, (g) §. Visible part
of chain 2

@ M, s — Modification of the commonly used M-,
(Very useful in asymmetric case, M+, ester = M+,)
(arXiv : 1411.4312)
M}, =  min {max[M?r(chain 1), M3 (chain 2)]} < m?

kp+lp=tot miss pp

@ D, - Discriminant used in legacy Higgs searches

D¢ = PMss _ o pys DYJets TTJets,WJets (signal)
PE = - Cand P = (5 +77) - € T # o v e
- o ‘ >
( — bisector between the direction / PT,.. . / PZ.
of the electron and that of the muon T 70 e e C
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To derive limits
Binning choice of search variables was based
on sensitivity studies

Form 1D template (58 bins) from main variables

Work in progress

2016 - 36.5fb™ (13 TeV)
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» Search for SUSY in events with T leptons in the
final state with 13 TeV data taken in 2016

» Various background estimation technigues

+ Signal region optimization

» Results are interpreted in terms of simplified
SUSY model and expected exclusion limits are
calculated

» Plan to improve selection technique 1 to be
sensitive to direct T production

Stay tuned!



The only stop
seen at LHC so far
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From Francesco Costanza
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PT.Z and Alexei Raspereza
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Events / 10.0 GeV

Obs/Exp

Z (mass, p,) corrections from Adinda De Wit and Rebecca Lane DY MC (AN-16-274)

MC Z -1 1 process does not model the data well at high Z p_ and high
invariant mass. From Z - u u weights are derived such that the overall

normalization is preserved.
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(b) With Z reweighting




tau fake rate

tau fake rate
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» Measuring the jets — tau fake from a Wjets enriched CR

= Applying nominal preselection of y-t
» Additional cuts to to reject bkg and increase Wjets purity
= ratio of “Tight"/“Loose” Is formed

- “Loose” is loosely selected 1 candidates

- "Tight” Is T candidates passing the nominal 1 ID criteria
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ETss M1 ester D¢ SR (i +29 X njet) | Category
<-150 1
<40 >-150 & <-100 2
>-100 & <0 3
<40 >0 4
<-150 5
>40 >-150 6
<-150 7
<40 >-150 & <-100 8
>-100 & <50 9
>50 10
>40 & <80 ~150 1
>40 & <80 | >-150 & <-100 12
>-100 13
>80 >-500 14
<-100 15

=2 >3199 1 % 0,1 Jets

<-150 17 !

>80 & <120 | >40 & <80 | >-150 & <-100 18
>-100 19
>80 & <120 >-500 20
>120 >-500 21
<-150 22
<40 >-150 & <-100 23
>-100 24
<-150 25
>120 >40 & <80 >-150 <-100 26
>-100 27
>80 & <120 >-500 28
>120 >-500 29
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