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Introduction

@ SimpleAnalysis - Created ntuples from two MC files, tW+MET production for
scalar and pseudoscalar mediators respectively

@ KiSelector — Choose several variables and applies cuts on their values

\ Two different selections : 1L and 2L in the final state

» KiPlotter — Plots the resulting normalised histograms for each selection



Introduction — Initial selection

@ SimpleAnalysis created ntuples from two files containing the results for tW

production:
123006 scalar 100 60.97
123041 pseudo 100 39.60

»  We applied two different selections to this ntuples:

Selection 1 (1L) Selection 2 (2L)
n_lep == n_lep ==
n_jet=>3
Met > 200 GeV

@ Then we obtained the normalised plots for different variables



Introduction — Claudia's selection

@ We will also compare with Claudia's [1] results for validation purposes

@ For that, we will apply her variable cuts for 1 lepton and 2 lepton selections

=)

nJets >=3 (relaxed from >=4)
nBjets »=1 (relaxed from >=2)
presalHighMet ==1
{(Met = 230 && mT > 30
&l baseleptons[0].Pt) = 25
&& absDPhiJMet[0] = 0.4
&l absDPhiJMet]1] = 0.4)
signallets 0 _pt > 80
signallets 1_pt = &0
signallets_2_pt > 30
signalBJets_0_pt > 80
mT >= 180
HtSighiss > 15
topness > 8
topRecl_M > O (relaxed from 150)
dphiMin > 0.9
mT2Tau > 80

dPhiMetlep > 1.1
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[1] Single top simplified model requests or How to make an MC request, Claudia Seitz,

https://indico.cern.ch/event/884557/contributions/3758474/attachments/1991868/3321482/clseitz_tWSj

mplifiedModelRequest DMZeuthenHamburg.pdf



Resulting plots for the 1L selection
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Resulting plots for the 2L selection
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Comparison between 1L and 2L results
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@ The difference between tWscalar and tWpseudo is unnoticeable for 1 lepton

@ For 2 leptons it is bigger, but we don't know if it is significant



Comparison between 1L and 2L results
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@ Slightly less b-jets for the 2 lepton selection

@ For 2L, the difference between tWscalar and tWpseudo is bigger



Comparison between 1L and 2L results
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@ |[n general, for tWscalar less MET is produced

@ This is much more noticeable in the 2 lepton case

L c by by by
0 100 200 300 400 500 600

ET° [GeV]

@ Different binning because our focus is the comparison with Claudia's results 9



Comparison between 1L and 2L results
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@ For 1L the mt values are lower in general
@ For tWscalar the values are also lower, for both selections

@ The peak is at ~ 180 GeV for 1L and at ~ 250 GeV for 2L



Application of Claudia's cuts (1L)

Entries

e I RN R R 9 @ E w i

c q 2 1 4 e -
g':g SATLA‘C':Ilntemal - tWscalar B B JSATI;ASﬂant[ergald' — tWscalar ] g— B ATLAS Internal % ggglg %8 )/é
.8= Selection: 1lepton =TT L election: 1leptonClaudia i Cld L Selection: DM lowdJet — Wt scalar 1 4
= — 3 - : [ - Wit | 2 ]
0.7 tWpseudo E 0.8 tWpseudo — E 0.8 wi gggg; 400 1
06 = 0 Gi B i I ]
05 = Ol - 06 ]
0.4 E C N i 3
0.3 = 0'4: ] 0.4 ]
0.2 = r 7 r i

B E 0.2 —
0.1= 3 C i 0.2~ g
SRR B L = I T I B A B | T [ 1
0705 1 15 2 25 3 35 4 45 5 0 05 1 15 2 25 3 35 4 45 5 IR T TR Sy SN TR
Ny rs Ny e % 05 1 15 2 25 3 35 4 45 5
Number of b-jets
%;012;"‘\""\""\""\H"\HH:>02;.\H‘HHl..wlww“.‘.l.”‘i % A L U ]
g 127 ,SqITI:As1 Iln’:ernal — tWscalar 13 . 1-8; ATLAS Internal  _ wysoaar E & 0050 ATLAS Internal ﬁggg!gg %g 3
- Selection: 1lepton B '©°E  selection: 1leptonClaudi E D L Selection: DM_lowdJet - -
o 0.1: — tWpseudo 1 No.16[ election: Tieplontiaudia — tWpseudo = o B {ggg'g{§§§ E
3 B 1 $0.14F E 0w 0.2 .
= 0.08= -0 2r 3 @ [ -
S C 4 =012 — = C .
" 0.06f = @4 = @015- =
- oot > E - =
0.04 1 oost E 0.1 = -
r ; - E, E - —_— e g
0-02¢ 1 004 : 0.05 =
IR T R R R 0.02 ‘ | | | | E F === ]
0 100 200 300 400 500 600 . | " T
My 0 100 200 300 400 500 21?0 0 100 200 300 400 500 600



Application of Claudia's cuts (2L)
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Comparison with Claudia's results (1L)
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Comparison with Claudia's results (1L)
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Comparison with Claudia's results (2L)
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Comparison with Claudia's results (2L)
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Comparison with Claudia's results (2L)
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Comparison with Claudia's results (2L)
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Comparison with Claudia's results (2L)
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Conclusions

@ The main difference with Claudia's results are found in the 1 lepton case: MT
and MET show a different behaviour

@ |n general there is very good agreement so we can consider that
SimpleAnalysis and KiSelector are correctly used

@ We should apply more of Claudia's cuts to see what changes — paying special
attention to MET and MT for 1L

@ The HtSig and dPhiMetLep cuts would be a good option for this
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Thank you
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